


The trade mark GE 
Is the guarantee of 
these quality tubes . 
Ea.ch tube lB built to 
most rigid specUlca.­
tlon •. 

Assure 
Broadcast 

Clearest 
Reception 

Nationally known for Super-sensitive Detector Action 
and Distortionle:;s Amplification, Cunningham tubes 
are ideal for u:;e in your home receiving set. 

The results obtained from the be:;t radio sets depend 
largely upon the vacuum tubes used. Cunningham 
Detector Tubes insure clear l'eception-maximum sig­
nal strength and an absolutely quiet receiver in the 
absence of incoming signal:;. 

Cunningham Distortionless Amplifier Tubes perform 
a great service. In making possible the reception of 
distant stations and the use of loud speaking tele­
phone", the"e tubes bring into your home the music 
of great concerts and the singing- of famous artists, 
aiding in the cultivation of the mus ical side of home 
life. 

TYPE C-300 
Super·SensltlTe 

DETECTOR 

$500 

Amplifies 
as it 

Detects 

TYPE C-301 
DlatortloDlea. 

AMPLIFIER 

$650 

P t t N t · Cuulliughr.m tubes are covered by pat· a en 0 lee teut. dated 11-7-06. 1·15·07. 2·18·08 and 
others iuued and pending. Licensed only (or amateur or experl· 
mental usee in radio communication. An), other use Will be an 
infringemeut. 

Home OHice: 
248 Firat Street 
San Francisco, Calif. 

Eadern Repre.entatiuc: 
1541WestLake 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 construc­
tion is found in no other battery 
on the market to-day. 

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

est cost per hour of service. It 
means long shelf life and high. 
est current car,acitv. It means 
that Burges!!' B" Batteries are 
the finest radio batteries it is 
possible to produce. Don't take 
our word for it-a.k an,y radio 
engineer. 

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

BURGESS BATTERY COMPANY 
Engineera --- Dry Batteries ---Manufacturera 

Office. and Warebouaeoau 
CHICACO. ILL, IJI W. M.r .. SL NEW TORK, N. T., SO o..rdo SL BOSTON, MASS., 136 Fedor.t St. 
ST. PAUL, MINN., Z36Z Uai .. nit, An. LUCSAS CITT, MO., 21" CraM An. IlADISON, WIS .. Mai ..... Brurb Sb. 

In Canada: BURGESS BA ITERIES, Ltd. 
WUmipe8. Toronto, Montr~1 

BURGESS 
" TIS 

"ASK ANY RADIO ENGINEER" 

........... ~ .... " It Ia I.A.DIO 
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Forecast of Contr; hutions 
for JanuarJJ Issue 

To Itart the New Year there will be published 
the fint of a aeries of practical articles in narra­
tive form by S. P. Wright. These articlel will 
give the information that every amateur should 
know but presented with a fictional background 
that · will entertain the novices a. well as jog 
the memories of the amateurs. The first in the 
aeri_"\Vildcat Buildl a Tuner," a story on the 
ule 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 Pas .. " 
Mr. Wright will also have some appropriate 
remarks about New Year Resolutions. 

D. B. McGown, a .. istant 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 let, 
although the direction. are given for using 
current of other voltages. This article should 
prove helpful to · anyone about to build a new 
receiving set. 

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

A fiction writer new to readers of RADIO il 
Albert Lippinpool, who hal a good .tory on 
"The Radium Bulb," with special illustration 
by C. J. Dow. Speaking of Dow, we .uggest 
that you look at hil list of Calli Heard al 
published in this issue-'Twill make you grem 
with envy. 

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

Ellery W. Stone will present the seventh and 
eighth assignments of the Univenity of Cali­
fornia Extension Division Correspondence 
Coune on Elementary Radio. His subjects are 
"Detection" and "Telephone Receivers." 

.-
G. M. Best, 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. 
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who knows 
Af:;;!!=~will tell you 

................. ........- Grebe CR .. 5 
performs on the daily 
concerts, lectures, etc., in 
. the air. 

Two simple tuning 
adjustments are used. 
Tiresome adjustments, 
unpleasant interruptions 

lW'~~~ary with 

Licensed under 
A.rmstrong U . S. Patent, 

No. 1113U9. 

Its 

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 .. 
tns, send us his name and 

esting cir .. 

Tell ,h_ 'hat 701l .... It III It.ADIO 

3 
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t H 
ORDfEl.R?§ 

CA~~V FROST- YOV~ 

rter. 

Santa's Taking His Orders by Radio 
This Year-And They Are Detnanding 

A Qualitv 
Achievement. 

Ideal Receivers for 
use with 

Home Radio Sets. 

maximum 
efficiency with 

permanent 
sensitiveness. 

-RADIO 
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 partie .. 
ular function for which it is intended-priced to sat .. 
isfying trade .. holding levels and quality unsurpassed. 

fROS ........ 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. 

Tell .... '1Ia' 7ft ..... l& Ia JU.DIO 
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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 P1~ 

Arrived In Time for Xmas! 
The new member of the Fro.t-Radio family 

This plu~ (shown above) will be 
the talle of the R.dlo field. Priced within 
reach of every purse. A hand.ome. h,ghly 
fini.hed •• trong. light wol~ht plug with COn­
ductive puru of mAchined bro.5S. Handle Is 
one piece and ground from aolld rubber. 
Screw binding po .. "'rmlnal. t.k. cord-tips 
and termln. I. of all type.. Adju ... blc bru. 
thumb screws connect wire: to plug and In .. 
5urc p<»itivc contact. No tool5 needed. Un .. 
neces~ry to cut telephone tips. Not affected 
by body capacity and fi .. any .. andard jack. 

Showing screw binding post ter­
minal. with phone cord tip. Inscned. 

fROST-RADIO 
PLUGS 

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

Frost .. Radio Extension 
Cord and Plug 

Comes in lengths from 10 to 100 
(eet. Loud speaker can be placed IiInywhcrc 
and connected with Radio .et with Frote­
Radio Extension Cord. 

The Better You Know the Magic of 
Radio, the Better You Will Appre­

. ciate FTOSt-Radio Accessories I 

TeU lUm lila' 7" .... I, Ia .IlA.U1U 

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 PlugNo.137-Each, $1.25. 

A Frost-Radio 
Multiphone Plug 
for 4 or less Head­
sets. Fits any jack. 

Packed in in­
dividual contain­
er. No. 138--Price 
each, $2.50. 

s 
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A big part of the enjoyment of Radio is in the 
assembling of your own set. Besides, when you do 
this, you cannot help but learn, and more quickly, 
the facts you need to know for better Radio receiving. 

Install Kellogg depend- ceptional product. They 
able, high quality, radio come in four inch and three 
parts in your set; for in- inch diamet,er , and, are finil!hed 
stance a Kellogg variable on ,both sIdes wIth bushings 

, , h . whIch allow of attachment to 
condenser WJ t vermer. shaft of various dimenSIons. 
With this piece of appara­
tus, accurate and careful 
tuning is assured. Kellogg 
variable condensers are a 
very important and neces­
saryequipment in accurate 
selecting of VariOUS broad­
casting stations. 

With the condenser, get a 
Kellogg Bakelite molded 
variometer which can be 
assembled as a variocou­
pier, if desired, according 
to the circuit. 
Also three Kellogg dials. 
These likewise are an ex-

We do not believe there is a bet­
ter tube socket than the Kellogg, 
Kellogg jacks are a standard 
product. and like Kellogg re­
ceivers and other parts, have 
been manufactured by this com­
pany steadily for over twenty­
five years, assuring the product 
of highest value for the cost. 

Who in your family is the Radio 
fan? 

Have each member of the family 
give him one part, and don't for­
get to include a Kellogg head set 
which is the lightest on the 
market, and its design is based 
on standard receiver production 
of a most successful line of 
equipment. . 

If your dealn does tlolhandk Kellogg, wrile liS for our illuslraltd 
bulk/ins, and we would appreciate reeeiring his name and address, 

KELLOGG SWITCHBOARD & SUPPLY CO. 
Main Offices and Factory: Chicago, Illinois 

Build_" of Hioh Grade Tekph01~ Equ.pm_nt for Twn.tv-fi'V« Year. 
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V!Jll!SS· 
N INE 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 
110 Ohurch Street . • . New York, N. Y. 4tt FlnaDce Bid, . • .. Olevela.nd, Ohio 422 Firat Avenue • .... P1tubur,. PI. 
9 South CliDtOD Street . . OhlCaso, m. 1042 Granite BIdS ... Boeheater. N. Y. 1210 Arch Street •.. Philadelphia, PI. 
'111 Ohio B1IUdID' . . . . .. Toledo, Ohio 3lS Title BuUcl1n, .... Baltlmore, Md. Sheldon BuUcl1ns. San l'rauclaco. Oal. 

oRMICA: 
~ laminated Phenolic: Conc1eusation Prodad 
SHEETS TUBES RODS 

Tell 'helD 'ba' 7011 aaw I' In RADIO 

.,. 
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Increase the Ranqe your 
OLA SR. wtth t new 

AC AMPLIFIER 

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 Vacarola 
loud"speaker, the Aetlola Sr. and AC 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 

Tell $11 .. lha$ TOU .. " I, III RADIO 

AERIOLA AMPLIFIER 
ModelAC 

Complete with 2WD-IIA V1ICUWD ruba 
(without batteria) 

11M 

$68.00 

~ ~ ~ 

VOCAROLA LOUD. 
SPEAKER 

Mod.ILV 

$30.00 

Before buying "adio appa.. 
"atw" alway, con,,,1t the 
book "Radio Enten the 
Home." ""ice 3S cenCI by 
mail or at yotn' cfealet'. 
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Radiotorial Comment 

A CHEERY CHRISTMAS TO YOU, GOOD 
FRIEND I 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 
aliI 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 I This wee, 
sma' world in which we move would be 
a deadly dull place if we ALL thought 
alike, and acted alike I 

dred to o~e. 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 

understlUlding 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. 

There is ONE thing, ho~ver, that 
most amateurs have in common-and 
that is the very human trait of wanting 
to h~lp I' olh~r fellow I 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 

MERRY 
RADIO 
XMAS 

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. 

for longl "LitJ~ and h~lp litJe" must always be the motto 
in the fair-minded operator's inner Consciousness! 

Any fool can d~strilclitJ~ly criticize I 

And no one gets any for'arder! 
The thing to do is to conslruclitJ~ly help I 
And then everyone is-happy I 

The chief factor of the great power of our blessed Nation, 
among the nations of the world, is our cohesitJtnessl In 
unity-of anything-there is STRENGTH! In warrinr 
"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 I 

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

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
"P~ace on Earth, Good Will Toward Mtn"-by radio. 

MAJOR LAWRENCB MOTI' 

T o 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 
That fact may be more dramatic than fiction it demonstrated by this gra/Jhic /Jortrayal 
of the im/Jortant /Jart /Jlayed by radio in the rescue of the /JtUseJagers and crew of the 
ill-fated "City of Honolulu." W ell-deseroed tribute is /Jaid to the former amateur 
o/Jerators who manned the fJesurs radio cabin. 

"COl C.OI COl - de KUSD - fire 
aboard ship /Jlease stand by for /Josi­
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, pas­
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. 11'. P. B,II 
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 \Vestward U\VML" 
the Lurline had been handling re-trans­
mission stuff to uKHK"-Wahaiwa, 
Hawaiian Islands-when Kumler de­
cided to clean up. .He had one for the 
Alanoa-"WMQ."-and reached for 
his key. 

"WJI.10 de KUSDf" he called, sign­
ing the call for the Cily of Honolulu. 

"Go ahead," sang out the Jl.fanoa. 
two hundred miles awav. 

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 Manoa to wait 
a minute, he answered the telephone. 

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

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. 

brolee 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 
Enleririse, the Cily 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 
leey work, the other 
two maintaining a 
messenger service 
between the radio 
room and bridge to 
facilitate 0 r d e r s 
from the ship's com­
mander. 

H. D. Ha"co{i N. C. Kuml" 

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

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 
Enter/Jrise, the Cily 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 

Rames was a losing one. Smoke was 
everywhere, swirling down upon the 
decD 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 racles. 
The chairs slid the Roor 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. 
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Radio Tuning Devices 
By Ellery W. Stoae 

This, the lifth and suth assignments of the correspondence course in Elementary Radio 
being conducted by the UnitJersity of California Extension Division, discusses the 
theor, and practice of single and double slide tuners, fJariable condensers, loose coup­
lers, fJariometers, fJario-coupiers and honeycomb coils. PretJious assignments, ques­
tion sheels and supplementary data may be secured from the Extension DitJision, 301 
California Hall, Berleley, Calif. 

SINGLB AND DOUBLB SLIDB TUNBRS 

In the last assignment, we studied the 
theoretical side of tunin, 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 deer th~ re­
sults. Fi,. 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 ensuin, hi,h damping of 
the receiving antenna circuit caused by 
the introduction of the high resistance 
of the crystal detector. Actually, in 
the pioneer circuits, a hi,h resistance de­
.-ice 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. 

Fi,. 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 
~otted lines threading the two coils 
r~present 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 arran,ement 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 altematin, potential 
across the four turns of the secondary. 

It will be seen, however, that while 
there is no actual electrical connection 
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Fi,. 21. Two Coil Run"ill, Trallsform,r. 
Fi,. 26. Ru,j~II' Circail cil" Sill,l, Slid, 

TIlII". 

between the primary and the secondary 
of the receiving transformer shown in 
Fig. 24, there is electrical contact be­
tween the p.rimary 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 
(onductifJely coupled to each other, al­
though the induction of potential across 
the terminals of the secondary in both 
cases is by inductifJe 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, 

r;G r7 
Fi,. 25. Alllo-Iralllformtr. 
Fi,. 27. D,'ail of Slid"' COII""Ulioll. 

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

The inductance of this coil may ~ 
varied so as to increase or decrease the 
wavelength of the receiving anteima 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 tum of the coil, it is neces­
sary to remove a small portion of the 
insulation from each tum 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 tUm, 
short-circuited secondary and due to its 
low resistance, a large induced current 
would flow in it. Such a flow of c;:.ur­
rent would thus extract a wasteful 
amount of energy from the antenna cir­
cuit. 

The proper size of the wire rang" 
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 Fi~. 27. 
Tunin~ 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 serap­
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 
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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, 

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 tb, both primary and 
secondary circuits, the broader is the 
tuning. This is because of the fact that 
as we increase the number of turns com­
mon to both circuits, we either increast 
the number bf turns of the secondary 
threaded · by the macnetic field of the 
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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 macnetic 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 coupli"g, 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-

CON,iN",d ON ,~, 7' 
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The Professional Radio Operator 
By Volney G. Mathison 

(c ... ,; .. "J) 

In following the 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 "th ere is no royal road to lnowledge:' a few sign posts help greatly. 
These the author points out from the abundance of his personal experience. 

THB WIRBLBSS SCHOOL 

WHILE 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 modem 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 modem 

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. 

2 X.II'. Set 1111 Tad". "Fra1l1 G. Drum" 

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 
10 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, 

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. 

GE1"I'ING THE L1CENSB 

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 

Radio Sc"ool AlllU'tllru 

such as the assertion that anyone could 
become a radio operator in six weeb 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 diapam (wiring hookup) of a 
complete modem commercial tranamitting 
and receiving equipment, includin(lt emer­
gency battery connectionl and charging 
panel .................................. Ie 
2. Knowledge of motorl and generaton, 
both direct and alternating .•••••••••..•. 1. 
3. Knowledge of commercial transmit­
ting apparatus (Theoretical principles, 
construction, practical operation, and 
maintenance) ••. • • • • • . • • . . • • • • . • • • . • •. 20 
4. Knowledge of receiving apparatu .. 
Includn questions about the audion de-
tector ................................ 20 
S. Knowledge of storage battery con-" 
struction and maintenance ••••••••••••.• 10 
6. Knowledge of the United States radio 
laWi and regulations, international abbre- . 
viations, and naval regulations.......... 10 
7. Previous radio operating experience •• 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 II 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 
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The Code and Its Difficulties 
By Carlo. S. Mundt 

The romanct of radio lies not in the radiophone conc~rt but in the "dah dit" of the 
code messages whose staccato notes so bewilder the nOfJict. To learn the code requires 
patienct to the nth degree, but, onct mastered, a new world is opened up to the lis­
tener-in. These suggestions from a practical teacher should profJe 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 
If 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 0"/') 

- E 
- - I 

- - - S 
- - - - H _____ s 

GROUP III 

GROUP II 
(Dashu 0"/') 

-T 
--M 

---0 ----------0 
EQUALS REVERSED 

Dot Bt,i""i", Dash Bt,i""i", 
--A --N 
---w ---G 
----J -----------1 -----9 
---U • ---D 
----V ----B -----4 -----6 
---R ---K 
- - - - p - - --X 

- - - - F 
----y 
- - - - Z 
- - - - C 

GROUP IV 
Mutd Fours 

GROUP V 
Mi:/Ud Fi'flu 

- - - - L 
----Q 
- -- --

-----2 -----8 
-----3 -----7 
• Ulilized In lorelgD '.DlUa,e. 

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 neces-

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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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 

character elements coming faster and 
too fast for indifJidual recognition. Here 
for the first time the brain must associate 
"dab-: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 denne, but roughly it is the distin­
guishing sound· sequence which makes 
"dab-dit" sound apart from "dit-dab." 

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, Hand 5, often give continued 
trQuble. Steady practise, first on them 
alone and later mixed with others, will 
help. 

( 4) Indete~inate 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 Wand 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 
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A Four Bulb 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 lon, with 2 feet spacing be­
tween wires. Seven strand phosphor 
bronze is reconunended. Several water­
pipes should be ,rounded 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 
thorou,hly insulated from the ground 
and antenna. The lead-in from the 
counter-poise should be connected to the 
,round 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 THI CONSTRUCTION OF 
THIS SIT 

1 oecillation transformer, approximately 2S 
tumL 

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

1 voltmeter, 0 to SOO volts, d.c. 
1 voltmeter, 0 to 15 volta, d.c. 
1 ammeter, 0 to 12 amperes, d.c. 
1 milliammeter, 0 to 300 milliampues, d.c. 
1 variable condenser, .002 mf. 
2 C. W, transmittin, condensers, .002 mf. 
1 C. W. tranamittinl condenser, .1 mf. 
1 grid leat, 10,000 ohmL 
1 plate circuit reactor or choke, 300 milli-

ampereL 
1 honeycomb coil, L SO. 
1 microphone, ~ ampere capacity. 
4 dry cellL 
1 potentiometer, A battery type, 300 ohmL 
1 B battery, 22~ volts. 
1 motor generator, SOO V d.c., SO ",attL 
4 rheostats, 4 amperes capacity. 
4 vacuum tube receptacles. 
4 five-",att vacuum tubes. 
1 12-volt atorale 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 Francia J. Andrew. 

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 

~ 

c, 

V. T.s FOR TRANS-ATLANTIC 
TELEGRAPHY 

An experimental, high-powen~d tube 
set at Radio Central, Rocky Point, L. I., 
is handling commercial trans-Atlantic 
traffic with Great Britain and Gennany, 
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 

H~oi-Ullor Four-Tubt RAdioplto1Jt Tra1Jlmitttr 

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!4 
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 
tunin, 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 
,ranted, 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." 



Simplihed Theory 'of -the Federal Arc T ransmittet:. 
By V. Ford Greavcs, EDltiDeer Federal T eleltraph Company 

SOUND, light and radio telegraph 
signals an: carried by means of 

\vaves which, for purposes of eeneral 
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 puHed 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 mow 
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 0 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 0s­

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 ~hown 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 increaling the 
voltage. 

e A condenaer for producing damped 
oscillations. 

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

OT An oscillation tranlfonner 10 that · 
the oscillationl in L. can be tranlferred to 
the antenna throup I. 

A The antennL 
G The ground connectioo. 
The Federal arc transmitter consists 

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

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

length. 
A The antennL 
G The ground connection. 

A 

II 
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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 Lu 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 th!= 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. Therefor~, the person may bte 
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 Jceep 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
den!ll"r 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 fJ;U­
fJ~rsa. Now, referring to Ohm's law, 
it will be seen that the voltage, meas­
ured &cross 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 
fJiU-fJ"Stl. 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, du~ to the inductan~e ~f .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 
op~ed 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 est~b­
lished, results in a smooth aiternatlOg 
current in the output circuit having a 
f~equency 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 arid 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, t;nagnetic lines 
of force are set up at nght 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. LaDe 

T HE radio fan i~ Austr~ia 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 chareed. 

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 extinguis~ed 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 fie~d 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 ~ist in t.he 
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 

t supply circuit. This ratio, namely-=::. 
v 2 

also applies to the corresponding voltages 
resulting in a theoretical electrical ef­
ficiencv of 50 per cent for a modern 
Feder~1 arc converter. This efficiency 
is nearly realized in practice with large 
units. 

lar programs, and in each case. only once 
a week. As regards broadcastmg wa~es, 
conditions are superior to those ruhng 
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 Y tlC"t "Kutr~l" 
Moor,d at Williamstown. Yictoria.· 

the annual license fee was reduc~a fr~m 
ten to five doUars. · A seml-0fl!clal 
promise has been made by the pnme­
minister that he will follow the le~d. of 
Great Britain, and make the obtalOJn~ 
of a license much easier. At present I~· 
takes about three months to obtain a 
license. . ' . . 

The newspapers and commercial finns 
are awaleening to the pOssibilities of 
radio, and some are only . await~ng offi­
cial sanction before commenclOg the 
erection of broadcasting stations. . A 
weekly magazine solely de\lot~d ta 
radio has made its debut and receIved a 
hearty welcome from the .enthusiasts. . 

A ·Sydney amateur has succee~ed m 
telephoning to New Zealand, a dIstance 
of about 1)00 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 
) 2 000 miles will represent the longest 
cor'nmercial radio service in the worl~. 
Prior to the departure from Australia 
of the director of the company he agreed 
to write a series of articles for. the 
Sydney Daily T~/,graph. These artIcles 
,,:ere written on board the Sophocl~s, 
transmitted 500 miles by radio to Perth 
Station and then mailed to Sydney, 
where ~hey were duly published. 
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A New Radio Frequency Amplifier 
By E. M. SargcDt 

This constitutes the entr, winning the second prize in the radio frequenc, amplifier 
contest which closed Oct'Jber 15. 1922. It is followed b, the third prize winner. 
The fourth prize winner wili be published in January RADIO. 

A FEW 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. 

lt was about three years ago that this 
marvelous. new cure-all for receiving 
trouble first attracted serious attention. 
If there were a IIpark coil tranllmitter 
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. N'o 
matter whether it was a grounded an­
tenna, a run-down B battery. or ulcera­
tion of the wavelength.-ICtry 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. 

SEH (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.) 

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. 

\Vhat 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. 
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Fig. 1. Cirluit Diagram for Radio Frtgunlll Amllifi" 
LIS'!' OF MA'l'BBIAL 

3 Parallon Ro~kpt. 
3 Parallon Rh .. ootata 
1 No. 40 Coil Plull 

2 .001 mfd. Fixed Conden.era 
3 ('·301 AmplUlera 

1 P~nn 2a'plate Conde .... er 
2 4S-Volt "B" Ba'teriea 
1 No_ 42 Panel Plug 

(. hort cireuited) 2 C'ymo Variometera 1 50-Turn Hone7comb 

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 

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. I t is only 
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necessary to change the primary con­
denser of the receivin& set from series 
to parallel. Variometers are used for 
radio frequency amplifyin& transformers. 
This does away with t/le 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, althou&h this is a 
doubtful advantage. The antenna and 
ground are connected in place of the 
loop and the proper honeycomb coil in-

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 cliclt, 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 

Rtllr Yit'W 0/ Radio FrttjlltnC1 Amplifi" 

serted for the wavelength. When used receiving set. The rheostats are not cri­
in this way, 600 meter signals from dis- tical on any of the tubes. 
tances of 500 miles or more will be am- This amplifier was given a thorough 
plified so much that they will "spill" the test with a loop 18 in. square, consisting 
detector bulb. Consequently, the inter- of 16 turns. This was found to be 
ference is so bad that this arrangement about right for 360 meters. For 600 
is of very little practical value. meters, a 50-turn honeycomb coil was 

connected in series. The regenerative 
OPERATION receiver used was one that compared 

The operation of this outfit is remark- favorably with the Grebe CR-8. No 
ably simple, much more so than the dia- audio amplification was used. 
gram indicates. To receive a given The receiving station waS located in 
wavelength, first tune the regenerative San Francisco. Between the hours of 
receiver secondary to the wave. This 8:00 and 8 :30 p.m., the broadcasting 
setting is usually known from experi- station KLP at Los Altos, 30 miles 
ence. Then tune the receiver primary south of San Francisco, was in opera­
until a resonance click is heard. Next tion. It was found that by setting the 
set the two variometers in similar posi- loop in the right position, this station 
tions and rotate both together until could be entirely cut out and signals 
some signal is heard. Then adjust the from KZN, in Salt Lake City, brought 
variable condenser in the loop or an- in with fair audibility. This is a dis­
tenna circuit for the loudest signal. tance of 800 miles, and is a feat in the 
After this, the exact positions of the two elimination of interference that would 
variometers can be found. When the be impossible on an overhead antenna. 
amplifier has been adjusted in this way, A little later in the evening, KLP gave 
it can be left alone and the regenerative 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: 
v AE-Pt. Estevan, B. C.; 800 mile&-Strong. 
NPD-Tatoosh, Wash.; 7S0 miles-strong. 
KOK-San Pedro, Cal.; 370 mile&-Strong. 
NPQ-St. Paul, Alalka; 2400 mile.-good. 
KHK-Hawaiian Islands; 2100 mil_weak. 
NPM-Hawaiian bland,; 2100 mil_fair. 
JOC-Otcbishi, Japan: SIOO mil_weak. 
JCS-ChOlhi, Japan; S200 mile-aood. 
Two boats in Alana wate~2000 mile.-

Itrong. 
One boat off Central America-1700 miles­

fair. 
Two boats off Japan-4S00 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. 

I t has a minimum number of parts 
and variable controls which means sim­
plicity and economy and gives maxi­
mum amplification per stagd, (about 
twice that of either an untuned air 
core or an untuned iron core trans­
former) • I n regard to simplicity I 
might say here that if more than two 
stages are ett1p.loyed 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 lar&e 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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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. 

Rllllio Frtg,mul Am,lifitr Built "1 11'. J. O'Ntill 

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-drcuit 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 

.DN~Ecr Cc::\IYN~cr/Oh' 
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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. 

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 

J1 

~------------------~------------~----~ + 
Diagram of co""tctio", for T'WO-Sta9t R. F. Am,lifitr a"d Dttector 

C.-.OOl mf. 0..-.0008 mI. Cr-.0008 mf. 0,-.00019 mf. 0..-.0008. 0..-.00021. J&t-tooa. 
Rr-l'>i .e&ohm. Re-'" melohm. Ba-l'" w. Re-ll,i w. Re-II .... La-'O '- No. 22 d.o.o. 
on 8·ln. tube Inllde of Lt. La. La. L,-65 '111'111 OD 8'>i·1n. wood form. Tapped a' .0 and 50 lunal . 

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. 

Lcop ";rn-.r/Y/Y.!'9 

Lr ,Z)/S e-ONIYEcrr'O 

M "IIod, 0/ Co"""t;tnI 

The following is a list of the ma­
terials and cost in this set: 
Bakelite Panel-6 in. x 2+ in. x 3/16 in.$ 2.S0 
Oak Base 7/8 in. x 6 in. x 2+ in...... .30 
8 Binding Posts..................... 1.7S 
3 Fad. Rheostats............ ........ 3.60 
3 Ga-std. Dials..................... 3.7S 
3-13 Plate Condensers "I1Iinois........ 6.30 
3 Coils •.....••••••.••.••••••....•. .30 
3 W. S. A. Co. Sockets.. .. .. • .. .. .... 2.70 
2 Grid CondeDse~W. E. and 

GrebeROCB •..••.••••••.••••••.•• 1.7S 
2 Grid Leaks ...•..•••....•..•....• 2.00 
1 Radio Corporation Potentiometer... 2.00 

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 bro,dcasting 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 I~ lew. 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 

CIHlli .... tI 011 tee. pi 
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.... And It Came °To Pass---"" 
Roundahout Remarlt. on Radio Remembrance. 

o AO 

ND it came to pass that in the full­
o ness of time the months wherein 
static, which is called "X" (and divers 

o other things, though not in print or the 
presence of ladies I) becometh history, 
and the cold weatlier 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 10, 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 
t~rJ'itory, and he thinketh unto him­
self, I have 0 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 
wiII 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 

By Sewell Pca.lce Wright 
note, and he dresseth sketchily and of socks--each pair different in size and 
rapidly, and departeth speedily to the color. 
lower regions, where he knoweth that Y E scribe here draweth the curtain, 
his Christmas gifts will be displayed. for it becometh us not to look upon 
He shouteth with much glee when the agony of a co~rade. Sufficeth to say 
black horn of a Magnavox peepeth out that the next day the Salvation Army 
from much tissue paper. He huggeth wagon caIIeth at the door, and the pres­
two 5-watters so tightly that he almost ents goeth into service to be used in a 
squeezeth the vacuum therefrom. He good work. 
testeth the new storage battery, and its And if any of ye who readeth these 
pep pleaseth him greatly. His Bald- lines hath friends or relatives who re­
wins arouseth admiration and joy be- joiceth in the title of ham or bug, re­
yond expression-he was more 0 than membereth that to the radio man all 
happy; he was fairly oscillating with things are radio, and rendereth unto 
very gladness. He hooketh the battery him those thinas that are radio. 
and phones and the Magnavox to his And those of you who wisheth radio 
set, and turneth on the whole three gifts of or Christmas might marketh this 
steps. He picketh up a 'phone station story, and leaveth this issue of RADIO 
sending chimes, and 10, the volume where those who generally remember 
therefrom was so great that it shaketh you will read, and heed. For it is for 
the house---. He waketh with a this latter purpose that it hath been 
start, as his mother taketh her hand written; ye scribe seriously contempla­
from his shoulder and telleth him to lis- teth sending carbon copies to some dozen 
ten to the midnight chimes from a near- or so himself. 
by church. It taketh him minutes Which proveth that there is a reason 
to realize that it hath all been but for everything-cven a yarn like unto 
a phantasy of the night. He goeth to this I 
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 stoppeththere 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 

DONT! 

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, wiII be a good 
story from some good magazine. Lots of 
people do not know there are 0 good 
stories in magazines; we get a little on 
the side for this. The third number we 
will number the alph. N umbers 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. 

I~ 
J-_____ -.Jo_ --
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~ Christmas Phantoms ~ 

W
ITH her wheel - house 
slightly awry, and two 

, empty davits on her port 
I side, the tanker Susan 

Rtynolds 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 remain~d 
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 Lorna, 
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 Rtynolds!" 
The voice broke in his ear. Norris' 

eyes opened in surprise. 
"Hello--Su.Mn Rtynolds .... 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. 

"MVMQ - Susan Rtynolds-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 I" 

There was a su~ly 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 angel face," he drawled, in 
precise, staccato code, "if you want to 
do any business with WWMQ, better 
cough up a sinel" 

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. 

COllt;,.,ud 0" paf' 46 
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A REGENERATIVE Ho.o.KUP 
Fo.R THE Lo.o.SE Co.UPLER 

AND VACUUM TUBE 
By CHAS. R. FRYB 

One of the greatest barriers that arise 
when the ordinary radio enthusiast 
wislies to change from a crystal to a 
vacu'um tube detector outfit is the price 
bf ah efficient tuner. Without a good 
tuner he knows that he will not eet 
good results, so he usually bach 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 

T R"'''trtlli~, Hoolt-ui lor Looll Co.tltr 
."d Y. 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-coupler 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 cottoh 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 
th<l8e 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 100000-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 Puadena, Calif., I will mention 

. a. few stations that I have heard. They 
are: KLP (Las 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
~eption, 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 litde outfit 
is that it costs very little to tonstruct 
and gets results that some of those high." 
class sets do not get. 

AUTO. TRANSFo.RMERS Fo.R 
AUDIO. FREQUENCY 
By DoNALD K. LIPPINCOTT 

MOST ·articles about the transform-
.. . era . to be usea 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}1. 

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

The answer, of course, is the auto 
transformer connection. The hoole-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 p(]8ts 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 hoole 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 hoole-up has 
features in common with both reactance 

coupled and inductively coupled · ampli­
fiers. Its disadvan~age is that it fr~ 
quendy 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 t~ 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 ,rid, 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 1<l8S and resistance drop, 

Auto TrtulJ/o",,,r Hoolt-Ut 

which ~t'dinarily 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 Ratten 
out the response curve. . 

It will be noted that the, diagram 
shows a resistance. connected Irom the 
outer end of the tTaiisformer 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 unt~ the ibu­
sic is coming in rather faindy. Then 
.make your pencil mark, increasing its 
·denSity until it begins to cut down ' the 
strength of · the sienals. As heavy as 
P<l8Sible 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 Bo.X 
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 usc. 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 attractiv~ 
fashion. 
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Ind uctance Design 
By Je .. e Mar.ten 

To figure the inducllmce 01 a coil is a tasl that many amateurs sidestep because 01 
the mathematics inflo/fled. Such mathematics as appears in this article is comparatiflely 
simple and can IJe slipped by the reader who is satisfied with lnowing ""ow" without 
lNl17ling "why." The accompanying curtJes will quiclly tell the inductance without 
lengthy calculatio"s. 

F ROM time to time there appear in 
in the radio periodicals various arti­

cles dealing with the ciesign 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 etlort. 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. 

Fig. 1. Notation Us~d in Brods' Uni"trstU 
Formula 

Morgan Brooks of the University of 
Illinois. The formula holds for all 
shapes of coils in which the winding is 
a close 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 maY'be writ­
ten as follows in tenns of the number 
of turns and the coil dimensions: 
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where 
L=inductance in henfYS. 
a=::the mean radius of the coil in am. 
b=the length of the coil in ems. 
rtf=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: 

em t F'r 
L = b+t+R X 10'··.·· (I) 

( Ft )' 0·366 woo 
L= b+t+R X F'r .... (2) 

Equation (1) gives the inductance in 
terms of dimensions in centimeten, 
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while equation (2) gives the inductance 
in henrys in tenns of dimensions in feet 
and inches. The notation in the fonnu­
lae is as follows; and is illustrated in 
Figure 1: 

a is the mean radius of the winding. 
h is the axial length of the coil. 
c is the thickness of the winding. 
R is the outer radius of the winding. 
em is the length of the coil winding 

in centimeters. 

OJ 

~ . 

-~-~ • • ,r ro,wr &T1:7r..,INNT6 /""1>... • •. 

§~~ VI t?,r/lNYL~Nr7T#tJF 
Jt6vNDINI'fO.3T~ .. ,_,~,. .;. 

Ft is the length of the coil winding in 
feet. 

F' and F' are the "shape factors" 
given by equations 3 and ·t 

t- I 
F' = Iob+I2C+2R R .. .... . (3) 

Iob+ IOC+ 1.4 

r = 0·5 log (100 + :;~JC) . (.~) 
It is not necessary actually to calcu­

late these shape factors from the above 
fonnulae, 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 h, and hand 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. McGown 

This, the first of a series of pMetical articles, is concerned with direet current machines. 
The second, to be published in an early issue, will deal with alternating currtnt equip­
ment. The author, who is assistant radio inspector at SanFraRcisco~ has a lnaclfor 
simplifying complex subjects. . ... 

B ASICALL Y, a motor is a machine speed of the machine, i.e. the greater the ·current. The action of the starter 
that converts electrical power into the s~d, the greater the value of the for this type of motor is identical with 

mechanical power. A generator is the back e.m.f., and therefore, the less the that for the series motor, but, as the 
converse. The term motor, electrically, value of the current flowing through the baclc e.m.f. generated by the armature 
may be applied to any type of machine whole motor circuit from the line. Con- is independent of the armature current, 
that accomplishes the theoretical condi- verseiy, the slower ·the speed of the more constant speed is obtained. The 
tions laid down in the definition, but motor, the lower the back e.m.f, and the actual functioning of the armature is 
actually this is generally limited to the greater the current drawn from the line, the same as the armature of the series 
ordinary type of rotating machines which tends to again speed up th~ mo- wound motor, but is limited in its action 
which are used for power supply. The tor. At zero speed, therefore, the cur- by the independent control of the field 
name generator as applied to include all rent would have nothing to hinder its rheostat. The weaker the field, the 

Fig. 1. Stritl Motor Co""tctio" 

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. I. 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, ;md 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 

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. 51,""t Motor co""tctio" 

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 

Fig. J. Com/ou"J Motor Co""tctio" 

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 Aux 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-

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 

T,I;CtU Motor-G",trGor Stt for RJul;o USt 

cally, the speed of a series wound motor it tends to even slightly overload the 
varies inversely as the impressed load. A machine, a rapid decrease in voltage will 
shunt wound motor, when loaded within result, which is naturally undesirable. 
reasonable limits of power, does not Again, as with the motors described, 
change its speed with changes in the the compound type of generator is the 
power, provided this load is changed most used, and most desirable type of 
gradually, as in ordinary mechanical generator for average work. It pas­
operations. But where sudden varia- sesses a series and shunt field, like the 
tions of the load are encountered, as in motor, and is usually so wound that it 
radio work, it will not remain at con- maintains a constant potential at the 

. stant speed.· Few people realize that terminals of the machine, no matter 
the motor- turning over an ordinary gen- what the load conditions are within 
erator, as is used to run the a.eo gener- normal limits, but can be so designed 
ator for a spark transmitter, is perform- that it will give even an increase in volt­
ing the hardest kind of service that e1ec- age as the load rises. Compound wound 
trical equipment is subject to. When machines are used generally for a 
it is considered that with the sending source of direct current supply. The 
key open there is practically no load, regulation, as the self-adjustment of the 
and that the cloeed key gives a full load, voltage is termed, is usually good, and 
it can be easily seen that the intermit- little attention need be paid to the ma­
tent operation of the key, as is essential chines beyond the normal care necessary 
to form the signals of the telecraph for correct lubrication, etc. 
code, throws the load on and off with Radio generators, as used on the plate 
great rapidity, and in effect is almost circuits of vacuum tubes, are usually 
like a hammer blow to the armature compound wound, and usually give ex­
when the load is thrown on, and the tremely satisfactory service. In some 
sudden release of the key throws almost of the smaller sizes, where the voltage 
as severe a strain on the mechanism. drop on load is not so important, they 

Direct current generators are the often are shunt wound. 
converse of motors of similar types. A One special type that deserves men­
generator is supplied with power, in tion, owing to its being used in small 
the form of rotational effect, from some portable vacuum tube radio transmitting 
source of outside power, as a gas en- sets, is the "dynamotor." Dynamotors 
gine, steam turbine, water turbine, etc., are so constructed that they are, as the 
and it generates electric current by the name suggests, both dynamos and mo­
motion of the armature or field conduc- tors. Fig. 4 shows the schematic con­
tors through a magnetic field, which nections for the ordinary dynamotor; 
sets up a current in these conductors, the motor end is supplied with d.c., and 
which, after being led through suitable runs at the speed, and under the condi­
electrodes, or collectors, is used for vari- tions determined by the designer; the 
ous purposes for which it may be generator end is connected to windings, 
adapted. which are placed in the same slots as 

Direct current generators are con- 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 windinp 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 aide 
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 dlicient. 
The chief defect lies in the impossibility 
of any effective system of voltage regu­
lation on the output side. A. 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 p0-

tential, and a constant current, and will 
do so, provided it is not seriously over­
loaded, but no rqulation by any outside 

F;,. I. D,._otor Co •• tel;o • 

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. 
I t 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 

Tire "New West" in radio is down among the comparatiflely unknown shorter wllfJe­
lengths. Tire discofleries of the future will be in this realm. H tn~e it belroofles 
tire jrogressifle amateur to become familiar witlr this region througlr reading suclr 
surotys as tlris. 

T HE recent outburst of interest in 
the super-regenerative circuit of 

Annstrong 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, 
\vhich has not ended with 24,500 meters 
for the 1000 lr:w 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 
lr:w 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 
Row. 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 see·necl 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 aane of irony to find that the 
"lost province" of amateur radio below 
150 meters was taken over by the gov­
ernment, largely hecaWIC the amateurs 
were too preoccupied after 1919 to WIC 

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 fint 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 
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Power Supply for V acuum Tube Transmitters 
By Charlet K. Fulltbum 

Herein is presented a comparison 01 fJanous practical methods lor obtaining non­
pulsating high floltage direct current lor fJacuum tube oscillating circuits employed lor 
radiophone or C. W. worl. The treatment COfJers batteries, d. c. generators and pre­
ruti!ication methods, but excludes circuits using alternating current as a power 
source. 

BATI'ERIES 

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 wl;lere 
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: in·sufficient 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 40 
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 taleen 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 
tquipment 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 
o to 10 Ie.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-RECTlFICATlON METHODS 

One of the most satisfactory methods 
of obtaining a high voltage direct cur­
rent is by the "pre-rectification" method. 
Brieflr, this consists in stepping-up al­
ternating current of 110 or 220 volts, 
br 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 are 
available: electrical. chemical, or me­
chanical. Electrical methods of rectifi­
cation malee 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 
Icenetrons), 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. 

i 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 tqe 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 I~, 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 worle "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
fer~nce 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 Rureau of Engineering, U. S. ·Navy, 
who has substituted a 4O-turn spider­
web rotor for the usual form of secon­
dary coil. This gives maximum coup­
ling when the plane of the spider-web 

P ario-Coull,r witlt SPid,.-," 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 
Attenda,nce at our meeting house 
\Vas limited to ,one starved mouse; 
C ntil 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; 
Rut Deacon must have crossed his 

Wlre-

'Cause that dern 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; 
Rusted a homer to the fence." 
A fool leid whooped right out, 

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

-M. H. R. in Louisville 
Courier-Journal. 
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II NEWS OF THE BROADCASTERS II 

K. F. D.B. 
By Ralph M. Heintz 

SEVERAL 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 watt, 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 let 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 SO watts and serves al 
an auxiliary set when only short distances 
are to be covered. It is equipped witb its 
own generator and power supply al well as 
its own '}'Item of control. It is provided 
with one SO watt tube, as oscillator, and one 
SO watt tube as modulator. A SO watt tube 

Fig. 1. Masttr Ouillator 

is capacity-choke-coupled to the modulator 
tube as a speech amplifier. The circuit is 
known u the tuned grid reverse feed-back. 
This circuit was choun after preliminary 
experiments at being the best suited to the 
needs and is certainly as efficient as any cir­
cuit so far tried. It has the advantage of 
ease of tuning, which is especially desirable 
where leveral wavelengthl 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 COD-

Fig. J. Rtar of POIUIer Amplifier 

troIs 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, tbe 
inner knob acting as a finer adjustment be­
tween the larger steps. This makes it POl­
.ible 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 dashvot 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 I. 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 sevarate 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 wben 
the filaments are lighted and the plate pa­
tential is applied. As a safety measure 
each filament is supplied with a relay wbicb 
in turn operates a second relay, so that, 
should a filament fuse blow or a filament 
burn out, the set is automatically shut 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 aiM> 
rise to a point which migbt prove danger­
ous, due to the fact that the oscillatory cir-

Fig. 2. POIUItr A mplifitr 

cuit may become dctuned. 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 SO watt transmitter; 
also the power amplifier may operate inde­
pendently as a transmitter, using one, two 
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Fig . 4. Sit~ 0/ KFDB 

or three tube! as modulators and one, two 
or three tubu as oscillators. When used in 
this way a separate 100 watt speech ampli­
fier is used. The simultaneous operation of 
these two set! will in no wise conflict and 
broadcasting on two different wavelengths, 
say, 360 and 4R5 meters can be carried on 
at one time. A single cage antenna at right 
angles to the main antenna is in this case 
used for the 50 watt set. 

The receiving equipment comists of a 
Colin B. Kennedy Company Universal re ­
ceiver and two step amplifier. 

The antenna is supported by two ItO-ft. 
poles, spaced 90 ft. apart. The antenna itsel f 
is composed of three 14-in. cages spaced 
evenly on 24 ft. spreaders, while the down -
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lead is No. 0000 stranded conductor. Tbe 
counterpoise is arranged fanwise, radiating 
from tbe station house. It is 100x150 ft. in 
lIrea, composed of No. 12 wires spaced 3 ft~ 
at the outside supporting cable. 

Fig. 4 conveys a fair idea of the general 
layout of the station. 

Tbe station building is of l'einforced con­
crete of Cl ass A construction th roughout. 
The building to the left of the station house 
is the studio, of which Fig. S is an interior 
view. The studio is 18 ft. x 24 ft. in size 
and its walls and ceiling are draped in loose 
folds, following the practice of tbe better 
broadcasting stations in the east. Tbe stu­
dio is carpeted over heavy felt wadding so 
as to deaden the sound. A grand piano 
stands in one comer and is llrovided with 
its own pick-Up michophone. Other micro­
phones besides the portable ones are hidden 
from view back of the drapes. The output 
of tbese microphones is amplified by a to 
watt "push-pull" speech amplifier which 
acts directly on the grid of the main speech 
amplifier tube. Microphones of special design 
are used for picking up the broadcast pro­
gram. These micro!)hones make use of a 

somewhat new principle whereby the effect 
of the natural period of the diaphragm is 
eliminated. 

ELEVEN NEW STATIONS 
Eleven more broadcasting stations, to func­

tion on a 360-meter wave, are announced by 
the Department of Commerce: 

Adler's Music Store, Baker, Ore. 
Alabama Polytechnic Institute, Auburn, 

Ala. 
Amarillo Daily News, Amarillo, TeL 
Louisiana State Fair Assoc., Sbreveport, 

La. 
Meier & Frank Co., Portland, Ore. 
Paramount Radio Corporation, Dulutb, 

Minn. 
Rathert Radio & Electric Company, Cresco, 

La. 
The Fair Corporation and the Cbicago 

Daily News, Chicago, 111. 
Bishop N. S. Thomas, Laramie, Wyo. 
W aterloo Electric Supply Company, Water­

loo, la. 
\-Vest Texas Radio Company, Abilene, 

Tex. 

500 Wall W~.!tern Electric Radio T~/el>hone-1 
Eqllipm,nt in tlu Wallamak~r Broadcasting Station 
at Philadelphia, Pa., by Means 0/ Which Mllsic 
From th ~ IVanamalur Grand Orgall flas Bun 
lIeard at Berkeley, Calif., and San luau, Porlo Rico. 
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II LETTERS TO THE EDITOR I 
Proper Procedure in Calling 

Sir: 
Many amateun, especially thOle operatiDg 

C. W. or I. C. W. types of· trantmitting 
equipmentl, sc:c:m to pay no attention to the 
RelUlations covering the proper procedure 
in calling and ligning off. Article XXV 
provides that ''The call shall comprise the 
signal -. - • - the call letten of the 
Itation called tranllDitted thru times. the 
word from, (de) followed by the call letten 
of the sending station tranlmitted three 
times." (Article XXV, Regulations of the 
London Conventioo, Pg. 33, Radio Laws aDd 
RelUlationL) 

The Iystem for anlwering the call il pre­
cisely the same, except the call of the ltation 
aDswering seDd ih call only once, followed 
by K. the invitation to transmit. 

The CQ .ignal i. allO permitted, and il 
IUbstitUted for the call, or answer, .. may 
be pertinent in aD individual case. 

Now, I would be very glad to know by 
what procell of realOning, or other mental 
gymnastics the larger number of C. W. and 
limilar .tation operaton perform wheD they 
.end COUDtless call .. a balf dozen DE .ignal .. 
and lign off anywbere from lix to a dozen 
timet, and then often repeat the wbole pro­
cell over again, without laJU' or interval. 

I have been informed that leveral operaton 
"thought" that C. W. Itationl w.ere entitled 
to lucb privileges. al they u.ually had 
trouble in calling, owing to their .harpness 
of tuning. Such ideas, thought.. or other 
h.zy notionl .re entirely erroneous, and C. 
W. atioD' .re no more eDtided to call end­
lessly than are any other c1alles of stationL 
They are .11 .ctually governed by the Regu­
lation.. equ.lly, .Dd Mould .bide by them. 

In other words, no It.tion.. C. W. or 
otherwise, .b.1I call, according to law, in any 
different manner than that set down by the 
• bove-mentioned paraJitraphL 

Oct. 24, 1922. 

Respectfully, 
D. B. McGowN, 

Asst. Radio I"s"dw. 

The Passing of the Spark 
Sir: M.y I take this opportunity of reply­

ing to "A Re.der" .nd "Belligerent Ham," 
and many othen who h.ve not put their 
thoughts in writing? For I .m lure that 
many, many of the genus "Ham" fc:c:1 as 
these two. 

Both of the above letten remind one of 
the drowning m.n grasping at the proverbial 
straw. They have re.d the h.ndwriting on 
the wall .nd they fear ih conlequenceL But 
1 believe there need be no fear. The Ip.rk 
is going to p .... -the lOODer the better for 
all concerned-although during the long win­
ter evenings one will mill the note of • 
really good 'p.rk set. 

The spark must go .1 the open-mu/Rered 
motor in cities hal gone. It limply does not 
belong any more, except •• "A Reader" 
poinh out, on lhipl for the purpose of c.lling 
.ssi.tance wbeD in di.tress, and the chopper 
may be.t it out there. The epark has out­
lived ih usefulDCIL Now it is c101e to be­
coming a nuisance, not only to the broadca.t 
listener, but to the amateur a. well. 

Undamped sets may crowd together in a 
limited waveband and handle traffic-lots of 
it. How much tr.ffic c.n you h.ndle with 
• 1 kw. sp.rk going h.lf a mile. even ten 
miles away, if you are anywhere near its 
wave? Very little, if .ny, I .m .ure. Half 

a dozen, perhaps more, C. W. tranllDitten 
that have been working DX .atisfactorily, 
mUlt leave their messages on the hook while 
one spart, only one, mind you, clean hi. 
traffic. Is that fair, Mr. Spark, to keep every­
one waiting while you get off your messages? 
I think it rather selfish. Change your .park 
"tranl" into a C. W. "tran." (G. M. Beat 
will be glad to tell you how), make your 
"OT" into a C. W. inductance, go out and 
sell newepapen for the c .. h to buy a tube 
or two, put in lOme IOrt of a well-filtered 
d.c. arrangement, .nd work with the C. W. 
man and not again.t him I 

"C. W. il no good," you say-"Sp.rlts 
handle practically .11 the traffic"-"MOIt of 
the C. W. repom are heard, not worked." 
My answer i .. "Look up your back numben 
of 'QST' aDd tum to the Traffic Section." I 
don't think you need aDY IDOre convincing 
argument than lalt month'l traffic report. And 
the sealOD hal hardly commenced! 

You don't think low-powered C. W. i. 
reliable. If not bow il it that when 6ZAC 
callI 6ZAF all ZAF h .. to do il say "i i ga"? 
"But that il on 37S meten," you .ay. All 
right, then, can you handle two-way traffic 
with 3ALN the way 6XAD does OD 20 
w.tts? Can you Ihoot thrc:c: mess.ges straight 
to 4BF in mid-summer? Can you- But I 
could go on .nd on with .uch inanceL 
Yes, they .re remark.ble, but before very 
long IUch records are going to be common­
place and on power input way under 1000 
watts. 

Now as to the m.tter of interference with 
broadcast reception. "A Reader" h .. 9-

preaaed himself much better than "Belligerent 
H.m." Mr. "H.m" admits that he can hear 
sparks • mile away when he i. tuned to 560 
meten, but when his bulb i. OIeiIl.ting the 
tpark causes pr.ctically no annoyance. True, 
but do you kDow wh.t you are doing to Mr. 
Novice wbo lives on the comer and is Ii.­
tening to the lame DX broadcast .tation? 
You have con.tituted of your receiving set 
a perfectly good heterodyne and Mr. Novice 
cannot undentand why there i. IUch a squeal 
on the said Itation'l wave. Also, you have 
spoiled the quality of your own reception by 
having your bulb oec:illating, .nd the modu­
I.ted wave from the transmitter il distorted. 

Due to the wise heads who formulated the 
P.cific Plan, we have .verted, forever I 
hope, the potent wrath of the broadc.st lis­
tener, .nd verily hi. strength is huge. Let 
u. abide rigidly by the Pacific Plan, .nd 
.tamp out the ignorant ham who disreg.rd. 
it a. we poison the gophen in our gardens, 
for, like the gopher, he will destroy our 
flowen if he is allowed to continue. 

About the •• c.-C. W. set. Mr. ''Re.der'' is 
right about their interference-causing quali­
ties. They do cause a great deal of iDter­
ference locally, but not on 560 meters, and 
they are not causing irate broadcast listenen 
to write to their congreslmen that the .ma­
teur sbould be eliminated. Also I believe 
that following the development of the syn­
chronous rectifier for high-powered C. W. 
stations we will have leas of this •. c.-C. W. 
QRM. It i. perfectly poasible to filter the 
d.c. from a synchronous rectifier .nd use it 
for voice. 6EN has definitely proved this. 

Mr. "Belligerent Ham." I do Dot believe 
th.t the average penon does know that you 
are only too gl.d to relay mesaaget for him 
and he will undoubtedlv be interested, but 
the only way to retain thi. interest il to de· 
liver the mess.ge. We .re all gl.d to relay 
messages. but how many of us deliver the 
message to the .ddressee? Very often, too, 
• relayed mess.ge 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 lOon pallet, il practically Dil. Frankl,., 
we are of very little service to him. 

Mr. "Reader," you are right in .. ying that 
radio il a utility and • convenience. The 
government of these United States il to secure 
the greatest good to the gre.test number. 
Now there it no qutltion but that there are 
a far gre.ter Dumber enjoying broadca .. 
than there are Am.teUrL In order to bold 
our pl.ce we mu.t do IOmething to jutriiy 
our existeDce, and in 10 doing we must not 
interfere with the plea.ure of the broadcast 
IistenerL No, I bold DO brief for the broad­
c .. ter, but I do know that it lies within the 
power of the broadcast Ii.tening public to 
put u. out of existence. That we must not 
allow I Never! We mUlt hold together and 
defend ourselves. leaving no loophole in our 
.rmor. I gre.tly fear that the epark tran.­
mitter i. the Achilles hc:c:1 of amateur radio. 

We art doing our country a service and 
we mult let the public know it. That service 
is thi_We are prep.ring ourselves to be 
the nerves of our Army aDd Navy in the 
time of • n.tional emergency. Without com­
munication, and especially radio communica­
tion, the greatest army .nd the Itrongelt 
navy would be powerle... My task in the 
la.t war was instructing men in radio com­
munication and I know that radio operators 
cannot be m.de in a d.y. You know it too. 
If you re.lly want to be of service to your 
country and justify your existence as .n 
amateur, gr.b the next ch.nce you get to 
go to one of the summer tr.ining c.mp. 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 conclu.ion let u. remember these few 
points and observe them: We must ju.tify 
our existence (Not forgettiDg th.t the Ameri­
c.n Indi.n w.. the fint in thil country a • 
wa, the amateur on the .ir). We mUlt not 
offend those who have it in their power to 
put UI out of existence. We must hang to­
gether; .nd CARRY ON I 

BROOKI SAwnlt, 6XAS, 
First Lind. Si,,,aI RIl'",' Corl', 

South P •• adena, Calif. 

The Other Side 
Sir: Maya long-suffering "novice" bre.k 

into your columns in answer to "A Belli­
gerent Ham" and "A Reader" whose letten 
appe.red in your November issue? 

Just where these correspondent. get the 
idea th.t '!larks do not interfere on 360 or 
400 meten I do not know. Nor do I under­
stand how anyone who hal ever tuned a re­
ceiving set can take .uch a ludicroul posi­
tion. If they know .nything at .n about 
radio, they know th.t sparb do interfere. I 
wish they could tune-in with me .t almoat 
any bour of any d.y or night. Tbey would 
get a practical demonltration of sp.rk inter-
ference. . 

As to the fault being in the receiving sta­
tion, I frankly admit that single-circuit 
tunen .re used in • I.rge proportion of 
"novice" st.tions. But this, mostly, il the 
"novice's" misfortune rather than his f.ult. 
At any rate, it il the present condition and 
can not be brulhed aside, for the "novice" 
can no more .fford to ch.nge from tingle­
circuit to something better th.n the Ip.rk 
.ir-holt can afford to change to C. W. Yet 
"A Belligerent Ham" .nd "A Reader" want 

C D .. ' ....... 4 _ "C" 101 
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INEWS OF THE RADIO CLUBS~ 
HARMONY AT SAN DIEGO 

B, ,)(AD 
·P'lIet: • ate of quiet; freedom from di .. 

tarb.nee; h.rmony between penone or 
partiet .••••• " Thuely don friend Web­
IUr define that elutive thing, commonly 
blown .1 . . . ",,«," I 

For lOme time there h.e been • IOrt of 
fric:doo in the Southl.nd--centering in .nd 
Uout the ch.nning city of San Diep It 
.u been lammtabl_for it involved many 
oper.ton in that locality. "Good men­
tried .nd true"-were drawn in the vortex 
of .,,-reat, .nd-ae • direct reeultant-the 
night .in became j.mmed .nd dlicient work 
OIl the .ir wu r.ther more by accident than 
anything elte I 

Tbrough the courteey of The Anthony Co., 
Ltd., of 1m ADgeles, M.jor J. F. Dillon, 
Lex Benj.min, W. W. Lindeay and tile 
writer ullied forth from 1m Angelet in • 
eplendid P.ck.rd twin-lilt-oD • eert.in 
cheerful d.y in October-bound for the 
aouthem city. 

'Deed .nd it w.e • wonderful drive I Hon. 
Macdon.ld, Chief Oper.tor .t KFI, conned 
the epeeding I.nd ehip I 'Nul ted I At 
timet we bll,,'!, hit the bigbeet spotl in the 
long, long road I I 

The courteau. haepit.lit)' witb wbich we 
were welcomed will e'er be remem~red .by 
mel 

Dr.aed-out det.ile .re .Iwaye we.ryingl 
Hmee-lullic~ it to s.y that Major Dillon, 
u R.dio Inspector-in-Chief of the 6th Di .. 
trict, m.de • m.lterly epeech .t the eepeci.1 
meeting of San DiegO amateun th.t b.d 
bem called for the occ.eion. It wu brief­
to-the-point-and explained tbe titu.tion in 
even lest than the proverbial nutthelll 
M.jor Dillon IItrongly .dvocated PEACE, 
and he eubtly let it be inferred that if 
PEACE did ." ensue • • • • • • • • • I 

And he w.e right I 
The .ir-the ",,"_ if you Iik_i. NOT 

for .ny ,., body of mm I It is • medium 
that ie uted for the inter-exch.nge of tip.le 
between ANY men-in the U. S.-provided 
th.t in tbe tr.nllllillion of eip.l., tbe lawe 
of the U. S •• re obeyed I 

The idea that any dis-.lected group of 
operaton can, becaute of tome fancied-and 
FOOLISH I-little griev.ncee .mong them­
telves, 10 "glom" the .ir th.t no one can 
work witb any degree of utief.erion-is, to 
u,. the leut, ridiculoull Jealousy in both 
teltee of the hum.n r.ce i_alal--One of the 
chiefest f.cton of hum.n mitery I Is it not 
then . a GREAT pity that thie same demon 
thould enter into the otherwite harmonioue 
life of "lIIli, '1",,1'''1 in the Southland? 

There are two Eminent Medicoe in S.n 
Die~.ch with hie "following" of .m.­
teun. Far be it from me to even attempt to 
diltect their "differmcea"-BUT: I would 
beg of them to bury the rusted, old hatchet I 
I would be, of them to remember the good 
caule of ,Ilti",' "lIIlio! I would s.y-here­
with-to both of them: 

Gentlemenl - - - FORGET ITI" 
Tbere are talee without end-in San 

Diepl (And many tales th.t have no 
b" ••• i",......th.t I could discover I ) Theae 
do not epell "efficiency" I Rather have they 
• diultroue tendmey to • • • • disrupt I 

Although it ie a horrible bromide'ism-I 
venture to bring to v.rious memoriee the 
FACT th.t: 

"U.i"tI-we mndl ,Di<flitlttl-there ie 
Hell to pay I" 

This coming radio te.lOn promisee to be • 
••••• wonder I Shall we, of the Southland, 
not All pull together? 

Luis Rench (.oI) of the Porto Rico 
Radio Club of S.n Ju.n, P. R., hae put the 
club 00 the r.dio map with hie lOO-w.tt 
C. W. set. Through hie etation the club 
eltablilhed communication with 4FT at 
Atlanta, Georgia, on September I Sth. Thie 
Itation wae allO copied on September 20th by 
Gerald WillOn, 6BCA, at San JOlt, Calif., 
while it was tmding to 4FT, a diltance of 
about 4000 miles I By me.ns of two other 
new etations it is hoped to maintain regular 
traffic achedule. An endeavor is being made 
to eetablish communication with .mateun in 
South America, so "1000 we will have tr.ffic 
from South America to Hawaii through Porto 
Rico and CaliforniL Theae are not 'chi­
mer ... ' but positive things" writee Joaquin 
Agulty (4JE), preeident of the club. The 
club hat 302 members, moet of whom are 
Itudying the c1ub'e free courae in radio .s 
tranllated into Spanieh by 4JE. 

The Long Beach (Calif.) R.dio Rese.rch 
Aaoci.tion has undertaken tbe .mbitious 
project of endeavoring to communicate vi. 
r.dio with the Victorian tection of the Wire­
lest Inetitute of Australi. at Melbourne. 
Arr.ngementt are being perfected by Robert 
J. Portes, 2S00 Elm Ave., Long Beach, and 
H. Kinpley Love of Melbourne 10 that these 
teets may be carried on during December, 
code tran.million to be carried on from 
Daugherty Field. Other c1uht or amateun 
interetted in thie work .re urged to write 
Mr. Portee for complete details. A part of 
the expmte of cabling confirm.tion. ie to be 
raited by • $S.OO from all particip.ting and 
• part by • contribution from the Pacific 
Radio Tr.de Aaoci.tion. 

PACIFIC PLAN REVISIONS 
At • repreaent.tive meeting of Siltth Dis­

trict radio club memben .t 1m Anceles, 
Calif., Oct. 14th, the P.cific PI.n w.s 
amended 10 .e to .1I0w a OX listening-in 
period from 7 :30 to 1:00 p.m. .nd broad­
casting .nd pure C. W. tranlmillion from 
8:00 to 10:00 p.m. daily without interference 
from epark or I. C. W. transmiuion. With 
delegatee preaent from nearly every r.dio 
club in C.lifornia, this action w.e made 
unanimous. Reaolutiooe were .dopted urging 
every amateur to obterve thie courteey. This 
action wae taken with the undent.nding that 
all broadcaating ebould be diacontinued .t 
10 p.m. 

These revisione in the previoue plan of 
ceasing epark tr.nemission between 7 :30 .nd 
9 :00 . p.m. were eponlOred by the radio clubs 
of Central California at the request of Major 
J. F. Dillon, Radio Inepector for the Sixth 
District. They repreaent a compromite be­
tween the demande of concert f.ne that 
broadc.sting continue till midnight .nd the 
desire of .m.teur operaton that non-inter­
ference broadcasting be continued from 8:00 
to 9 :00 p.m. 

Under their provi.ion all amateur .nd 
broadcast transmiuion will be etopped from 
7 :30 to 1:00 p.m. in order that Ealtern Ita­
tione may be heard. Each club ie to eelect 
traffic officen whose duty it will be to warn 
violaton of the rule of no-spark or L C. W. 
operation between 7:30 .nd 10 p.m., that 
they .re in danger of losing their licente. 

During the convention emph.sie wae 
pl.ced upon the necellity for rigid obser­
v.nce of thil rule. The hope was exprClled 
that every .mateur would voluntarily respect 
thie agreement. Otherwite there ie danger 
of the mOlt riproue restriction of am.teur 
activities. 

SOME GOOD D. X. WORK 
By LuLII B. GUHA .. 

On the .fternoon· of Sund.y, Oct. I, 1922, 
Fr.nk M. Curtin (1SZ), Edmund B. Cr.ney 
(1AEG) .nd Letlie B. Graham (1BM) 
made a trip to the eummit of Mount Spokane 
for the purpote of making tome radio receiv­
ing testa. We left S!IOk.ne .bout three 
o'clock in the afternoon and .rrived at the 
summit of Mount Spokane, a diltance of 3S 
miles, in time to m.ke c.mp and erect an 
anttnna before dark. 

Our antenna wae .ttached to two treet 
about 6S feet .part. From one end of the 
antmna our le.d-in wae broaght in a elanting 
position to the front wbeel of our car. The 
tot.1 length of the .nltllDa. including the 
le.d-in, w.e about 100 feet. The height of 
the two pine treet w.e .bout IS It. It w.s 
impossible to obt.in • good ground connec­
tion and a. • . IUbttitutt we laid out about 
6S ft. of rubber-covered wire to the end of 
which we connected • ....11 coil of bare 
copper wire. The · l1li.11. coU of wire w.s 
buried .bollt eilt inchee in d.mp ground. 
Immediately .fter hooking up the set we 
gave it a ehort tett ··during whieh we heard 
WGY Schenectady, . New. York. After thie 
test we finished making camp .nd ate our 
lunch. . 

The receiving · set which we ueed was a 
single circuit r~gener.tivetuner with two 
steps of amplification. The following Itatione 
were heard during the night: 
STATION LOCATION TIME 
WGY Scben~.dy, N. Y. 6:10P.M. 
KFBK Sacramento. Calif. 1:30 
KF AN Moacow, Id.ho 1.45 
Avalon C.talin. Itland 9:00 
9ZAF Denver, Colo. 9:10 
KUS Lot Angeles, Calif. 9:lS 
KDKN 9:2S 
KFC Se.ttle, W.eh. 9:21 
KGG Portland, Ore. 9 :5S 
8APW Ealt Cleveland, Obio 10:01 
1LU Greybull, Wyo. 10:11 
1SC Seattle, W .. h. 10:12 
9APD St. Louit, Mo. 10:lS 
6BXD 10:20 
1ZD Bozeman, Mont. 10:22 
KI.Z Denver, Colo. 10:27 
4BV Wilmington, N. C. 10:34 
KZN Salt Lake City, Utah 10:37 
KFKA 10:4{) 
CJCA Edmondton, AIt':, Can. 10:45 
CFCN Calg.ry, Alta., C.n. 10:S3 
6BSA II :19 
1AEA 11:21 · 
1HR . Eugene, Ore. II :24 
9A WM Chicago, III. 11 :25 
6BEG Lot Angetee, Calif. 11 :28 
9AMQ KaneasCity, K.n. 12:03 A.M. 
9AOG Law~mce, Kan. 12:10 
9CFI 12:19 
7GA Portland, Ore. 12:22 
1RA Se.ttle, Waeh. 12:2S 
6A VG San Fr.nciaco, Calif. 12:21 
3MK Norfolk, VL 12:29 
6BES 12:31 
8BO Detroit, Mich. 1-:01 
SOl Houlton, Texas 1 :10 
7RN Caabmere, W.eb. 1 :4S 
6BUD 1:41 
7 AR Portland, Ore. I :S2 
6AO Hayward, C.Uf. 1 :5S 
8A U Detroit, Mich. 1 :59 
9BD V.ncouver, B. C" Can. 2:01 
7AD Se.ttle, W.th. 2:01 
9CBA 2:09 
ICW PittthurP, Peon. 2:1S 
9ABC St. P.ul, Minn. 2:19 
6PT Salt Lake City, Utat. 2:26 
lHAS 2:'. 
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6ASW Gonulea, Calif. 2:SS 
9HCR 2:S9 

. 6AED San DiegO, Calif. 3 :03 
9RF Dennr, Colo. 3 :09 
6ASJ Oakland, Calif. 3:24 
SUC 3:30 
lAH Norfolk, Ma.. 3 :3a 
9DHN . Joliet. III. ' 3:44 
9BXT 3:47 
9BCF Fort· Dodge, la. 3 :4a 
9BTT 3:S4 
9AB Chicago, lit 3 :SS 
9BX Chicago, III. 3 :SS~ 
9BHK Dalli. Center, Ia. 3 :S6 

. All tbe times giVeD abon are PaCific time. 
The total number of stations heard during 
the night wae 62, which we believe to be a 
record for one night's work. The elevation 
of Mount Spokane is approximately s,aoo 
fftt. 

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 
calli heard, but we aped to hear from all 
of them Tery lOOn: . . 

SOME STILL BETTER 
. RECORDS 

By HOWAlDA. CooIClOH 

While enrGute from San FrancilCO to 

Honolulu u operator on S. ·S. Chi"a. I lil­
tentd in 00 200 meters with a detector and 
one-step L f. amplifier and loggtd the 

.. Eutem call •. heard .• ~oIlow.: 

October 2Z--449 mile.' west of San Fran-
alCO for China.: Spx.. 9BED, 9ANQ, 
~AWM, 9CXP, 9DH.B~ . ' 

October 23-84S· miles west ,San FrancilCO: 
SBN, 7ZB, 7EN, 7NY, 7,AEM, 7RI, asp (Fair­
mont, Welt V~), BXE (State College PL) . 
call. 9GK, 9BED, : 9DBL, ' 9AJH, 9DXN, 
9AXU, 9PN, 9BJI, 9BIZ, 9XE, 9ZAF, 9BDS, 
9FM,9ZN. 9XM, 9GK, AD7. (Hear aXE 
and 9GK Chicago working all evening.) 

October 24--1210 mile.. west San Fran­
atl('(): SZA, SCV, .SEO, SABH, 7BK, 7DP, 
7SC, 7TQ, aAIO (Eut Pittibl.\r& PL), calli 
6KA, aBWA (Atron, Ohio) calls CQ, .aYU 
(Dayton, Ohio) calle Co. aNB (Rochester, 
N. Y.) callI 9H, 9DK, 9AWN, 9BDS, 
9AOG,9CKM. 

October 25-1602 miles west San Fran­
alCO: 3BLF (1), 4HH (Tampa. Fla.), 
4BV (WilmingtOll, N. C.)calll 9CNS, SHA, 
SZA, SNK, SEO, SSM, SEK, 7 ADF, 7RN, 
7SC, aXE (State College PL) calls Co. 9BJ 
(Chicago), 9BK (Chicago), 9BJI, 9AXD?, 
9CMK, 9CNS call. CQ all night, 9A WM 
call. SEK, 9ZAF, 9A YI, 9BCY, 9AUL, Qla 
with lCMK, 9BDS, 9ZN, 9BDE? 9GK 
(Chicago) copied working with an ·'a". 
MIg laY' "Want you here often sig 9DKB" 
9GK very. conlisteDt. and QSA •. _ ._ 

October 26-1963 miles west San Fran­
atl('(): SXAD (Onnge, Texas), 9XM 
(MadillOll, WiLl very Qsa and clear. 
Copitd the following ~'9XM test9XM teat 
pte card fm' any ltD beyond 1200 miles from 
Madison, WiL, test de 9XM Qn for 
amateur NA 9XM.... Several other "Nines" 
heard but unable 'to . .read acct, strong DC ~n­
duction from Ihip',' generator. 

October 27-Honolulu harbor. 
Copitd aAQO' all evening. aAQO is at 

Cazenovia. New York. I copitd the follow­
ing: "aAQO test Cazenovia New York pse 
crd aAQO test BAQO test amateur BAQO 
test Cazenovia New York test aAQO test 
BAQO at Cazenovi~ New York aAQO test 
BAQO" • •• Sigs quite QSA and clear. 

Figures from . the bridge give Cazenovia 
5100 mile. from here. Also copied 9AL 
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Central California BroadcastiJ;lg 
Schedule---Effective Nov. 1, '22 

San Francisco Bay District 
Daily Except Sunday 

KU0-9:OO to 10:00 A.M.-Examiner 
KFDB-I0:00 to 11:00 A.M.-Mere. Trult 

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

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

(Warner BroL). 
KDN-l:OO to 2:00 P. M.-Fairmont Hotel. 
KFDB-2:00 to 3:00 P.M.-Mere. Trult Co. 
KSL-2:OO to 3:00 P.M.-Emporium. 

(Except Wednesday) 
KU0-3:OO to 3 :30 P. M.-Examiner. 
KP0-3:30 to 4:30 P.M.-Hale Bros. 
KDN-4 :30 to S:15 P.M.-Fairmont Hotel. 
KUO-S:15 to 6 :4S P.M.-Examiner. 
KZM-6 :4S to 7 :00 P.M.-Hotel Oakland. 
KLX"':""7:00 to 7 :30 P.M.-Qakland Tribune. 
---7:30 to a:oo P.M.-DX Liltening-In 

Period. 
KFDB-9:OO to 10:00 P.M.-Mere. Trult 

Co., with program furnilhtd through 
c:o-operation of Pacific Radio Trade 
Association. 

SUNDAY 
KU0-9:00 to 10:00 A.M.-Examiner. 
KLX - 10:00 to 11:00 A.M. - Oakland 

Tribune. 
KPO-H:OO to 12:IS A.M.-Hale Bros. 

(Radio Chureh) • 
KLS-12:lS to 1:00 P.M.-Daily New~ 

Wamer Bros. 
---1:00 to 2:00 P.M.-Open Time. 
KU0-2:OO to 4:00 P.M.-Examiner. 
-----'t4:OO to S:OO P.M.-Qpm Time. 
KUO-S:OO to S :30 P.M.-Examiner. 
KRE-S :30 to 7 :30 P.M.-Hotel Claremont-

Berkeley Gazette.' 
AGI-a:oo to 10:00 P.M.-Presidio (420 

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

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

TUESDAY 
, KLX-a:oO to 9:00 P.M.-Qakland Tribune. 

WEDNESDAY 
KUO-a:oo to 9:00 P.M.-Examiner. 

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

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

Berkeley Gazette. 
(On alternate _Ita) 

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

SATURDAY 
KSL-8:OO to 9:00 P.M.-Emporium. 
KLS-a:oo to 9:00 P.M.-Daily New.­

Warner Bros. 
(On alternate _ks) 

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

aAWP (Syracuse, N. Y.) wal also beard 
but was unable to copy. 

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

9YF (location unknown) heard working 
wilh 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 10 

west of Honolulu. I heard almOit all of 
them every nigbt. 6KA came in 1900 miles 
of San FranalCO, more QSA, than KPH. 

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

Inland Stations 
Daily Except Sunday 

KOW-l:00 to 2:00 P.M.-Herrold Lab. 
San Jose. 

KFBK-3:OO to 4:00 P.M,-Ki~bal-UplOD, 
Sacramento. 

KWG-4:OO to S:OO P.M.-Portable Wire­
lese, Stockton. 

KJQ-S:OO to 6:00 P.M.-Gould, Stockton. 
KFBK-6:OO to 6:30 P.M.-Kimbal-Upaon, 

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

mento. 
MONDAY 

KXD-a:oo to 9:00 P.M.-Modesto Henld. 
KJQ-9:00 to 10:00 P.M.-Gould, Stockton. 

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

lese, Stockton. 

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

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

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

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

SacrameDto. 
FRIDAY 

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

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

mento.: 
SUNDAY 

KJQ-I0:OO to 11:00 A.M.-Gould, Stockton. 
KXD-l:OO to 2:00 P.M.-Modesto Henld. 
KWG-2:OO to 3:00 P.M.-Portable Wire-

lese, Stockton. 
KVQ-6:OO to 7:00 P.M.-Hobrec:ht, Sacra­

mento. 
KFBK-a:oO to 10:00 P.M.-Kimbal-Upton, 

Sacramento. 

6ZAC SETS NEW "WORKING" 
RECORD 

By CLIFFORD J. Dow 
All world'i records gone to amalh I 0cto­

ber 29th, Sunday Lm., 6ZAC worked 
9A WM, Lloyd Berkner, Sleepy Eye, MinD., 
for an hour, exchanging three mesaagee, and 
compliments, etc., without once asking for 
repeats from either station. 

The diltance i. roughly 4,400 mila 
9AWM wu uling one 2S0 watter on ooe­
third power, radiatioo 3.S ampL ZAC uaed 
one SO watter, with LC. on plate, ndiation 4 
ampL There was NO CAllING for balf 
an hour at a time. We merely called once 
or twice, and excellent QSO was maintaintd 
throughout the hour. The time wal between 
S:40 Lm. and 6:40 Lm. CST, it being day­
light half an hour before we .aid "GM" and 
went to breakfast. QSS negligible from 
both stations. 

The second world'. record to be broken 
was the longest relay by amateur stationl 
that hu yet been put acrosL A message 
wal received from 6CC, to 6ZAC, .aying: 
"Greetings from amateun half way round 
the world. (Sig) 401." The message 
originaltd in Porto Rico, and wal QSR'td 
via ARRL stations acroll the U. S., and via 
6CC to 6ZAC. 
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Exceptional DX for September and October 

It is not with any intent of bragging that 
I publish the following list-and a remark­
able one, for this SltUon of the year--but it 
is given to the great amateur fraternity in 
order to prove, indubitably, that DX ca" be 
achieved through heavy QRN, and despite 
adv;ene conditions I 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 suo 

bad risen io the Ealt. Another lalient point 
is that many of the stations reporting me 
uled only a detector! 

And • • • • • • in worki"g the many DX 
stations I \lied NO step. of amplification­
either I 

The list: 
lAKG, lBBK-l-step, lBKA, lCIA, 

lCPN, lBYN. 
lCBO, lBOQ, lGV, lLA. 
2BII, 2BME, 2BUE, 2BZJ. 
2CJA, 2BRC, 2AFV--detector, 2KF, 2LT, 

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

3AGZ, 3ARO, 3AWH, 3BIJ, (3BLF) , 
3BSF, (3CC), 3GC, 30H. 

'BLU, 3CC, 3JJ--detector, 3PZ, 30T-l­
step, 3ADU, 3ANJ, 3XM, {3BHM)-1-step, 
3BIT, 3BLF-l-step, L Causy-Norfolk-Va. 
-detector. 

{4BF)-1-step, (4BV), 4FZ--detector, 4JY. 
SAC, (SEL), 5HK, SKC, 5FI--detrctor, 
SAEC, (STM). 

(SQS), STM, SRH, (SUO), (STM), (SZA), 
SVO, (SXAD), SXV--detector. 

6BMY--detector, 6ZAC. 
(7LR), 70E, (7JF), 7LR, (7ZU). 
SAAW, 8ADH, 8AFY, 8AGZ, BASL, 

8AWB, 8BEO, 8BFM, 8BKM, 8BXC, 

By Major Lawrence Mott. (6XAD) 
8CGX, 8CKO, 8CQH, 8CYU, 8DAE, 8KG, 
80N,8TG. 

{8AB)-2-steps, (8H]), 8GP--detector, 
81P, 8SE-detector, 8VH, 8VQ, (8VY), 
{8Z0)--detector, (ZY), 8AM, 8ADN, 
(8AQF), 8ATX, (8AWP)-aerial only-no 
ground, 8AXN, (8BCY), 8AZD, 8AGO, 
8BEP, (8BHE), (8BKE), 8BMQ--detector, 
8BNZ - detector, (8BUM), (8BUX), 
8BVD-detector, 8BZD, 8CAK--detector, 
8CAL, 8CEF - detector. 8CNB, 8CXF, 

Map Showi", Some Wori ",6XAD 

8CKO, (8CPX), 8CTP--detector, 8CZN­
detector, 8CZZ, 8Y AE-detector, (8H]), 
(8AQZ), (8AGF), (8ASV), (8AXM), 
(8CAZ), 8DQB, 8CZZ, 8BMM, 8BO. 

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

9AXA, 9DFB, (9EI), (9ZAF), (9YA]) , 
(9DR), (9EI), 9FK, (9FM), 9FV, (9PS), 
9UC - detector, (9UU), (9ZN), 9AFN, 
9AAP, 9ADL, 9AFN, 9AJH - detector, 
(9APS), 9APW, 9AQR, (9AWM), (9AYS) 
--detector, 9AYH, 9BIK, 9BI1, 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). 

("AD?") 
CANADIAN: 

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

4BV-Saskatchewan, Caoada (Loreburn). 
4DY -Winnipeg. 
9AL-Toronto. 

AND: 
report, dated Oct. 10th, . from Savaonah, 

Ga., H. E. Hansen. Operator. 00 a coast­
wise ship, that he heard 6XAD when bis 
vnsel was 60 miles off the port of Savannah, 
Ga.-in full daylight! 

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

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

of. calls for the "calls heam" column in your 
magazine. In that list was included the call 
of 401. Since that time , I have obtained the 
address of 401 and have communicated with 
him. Radio 401 is Mr. Lilia Raach of San 
Juan, Porto Rico, (Box 319). 

I copied 401 at 1:10 P.M. (Pacific time), 
September 20th, 1922, when he was lending 
with 4FT (Mr. Donald McParsley, Box llS, 
Wilmington, N. C.). Radio 401 uses 2 50-
watt tubes and ' gets 3.S thermocouple am­
peres, using tube T~fiers in a Radio Cor­
poration circuit j hl_ antenna i. 100 feet high. 
For reception I uled a lingle circuit tuner 
with one tube onl¥ (it happened to be a 
Cunningham amplifier tube used 81 a detec­
tor) and a I-wire antenna 20 feet high and 
100 feet long. 

The time and detail. of reception, such as 
time, wave, etc., have been positively con­
firmed by Mr. Rench. Radio 401 is about 
4000 miles from my station. This is a record 
in amateur receptipn that, has only been sur­
passed by the reception and transmissioa 
records of 6ZAC, Mr. ,Dow of Hawaii. 

Yours very truly, 
GUARD WU.!ON. 6BCA. 

363 Seuth t lth St., San Jose, Calif. 
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Pnpued ~ White, Praet .t E .... Patellt AttomeJs, San FnDCi8co, who ba •• beea particularl, acti .. ill die radio 
s.Jd f. IIWlJ' ,.an. and from whom may be obtaJaed fartber iaformatioa repnIiaa ..., of the patellta u.ted below. 

L. B. Tamer. Pat. No. 1,422,013: July 
4, 1922. Thermionic Apparatus applica­
ble for Wireleu Telegraphy and other 
ParpOIeL 

A combination of two tubes, 1 and 2, is 
arranged so that the .plate 11 of one is con­
Dected through a high resistance to the grid 
12 of the other, aud plate 11 i. limilarly con­
nected, through a .ignaling IOUrce " to the 
grid 11. By proper adjustment of the re­
.ittances R.. r., Ro aud rt, it il ponible to ob­
tain high amplification, due to the cascade 
arrangement from one tube to the other 
which serves to reamplify the tignalL Any 
suitable tran.lating device may be connected 
across any of the resittauca. 

H. W. Nichola. Pat. No. 1,422,822: 
July 18, 1922. Radio TranamiAioD. 

In order to modulate the waves transitted 
by the antenna circuit 1-2-3. supplied by a 
lOurce 16. without the necessity of handling 
all the modulating energy at a transmitter 
11, this tran.mitter il made to affect the im­
pedance of the output circuit of one or more 
thermionic relaY' 7 in parallel. The output 
circuit i. connected io parallel to a portion of 
the antenna circuit, 10 that that ponion 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 

~. 
=! r :' -::~~ . 
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J 
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is handled at the microphone or other tranl­
mitter 11. 

David G. McCaa. Pat. No. 1.423,345: 
July 18, 1922. Si..wmc Method and 
Apparatul. 

Continuous oscillationl to be detected in an 
absorbing circuit A are made to combine 
with OIcillationl locally produced by an 01-

cillator tube l' 10 as to influence a tranllating 
device T in the output circuit of the tube. 
The oscillation. produced by tube l' are pre­
ferably of the same frequency a. that re­
ceived, and detection depend. upon the alter­
nate neutralization of the two lOurces of os­
cillation.. and cumulation, at audio fre­
quency. Thi. effect i. produced by the aid 
of a transformer having coil. P. and P. in­
ductively connected to coil S. in the tube dr-' 
cuit, and a commutator D arranged when 
rotated to make either P. or P. active. These 
are oppositely wound 10 that when said P. 
is active, the energy tran.ferred to S. is in 
phase with that generated by tube 1', but if 
coil P. is active, the energy so transmitted is 
1800 out of phase. 

Claude R. Fountain, Pat. No. 1,424,091: 
July 25, 1922. Radioe1ectron Oscillator. 

A dynatrone arrangement of large capacity 
is described, in which the electrodes 12. tI, 
15, 16. 17 and 11 are annularly arranged 
and in such a way that a vacuum may be 
maintained between the inner cylindrical 
electrode 12 and outer cylindrical electrode 
11. For purposes of cooling, also, and for 

vacuum sealing. the entire device may be 
immened in an insulating liquid, .uch .. 
oil. The lOurce of electron. i. the sen" of 
filamentt 11. 15. heated from the terminaJa 
of a power tran.former 4. Bombardment by 
the electrons of the outer cylinder 13 eaules 
secondary emi .. ionL The ment of the bom­
bardment i. controlled by electrodes 12 and 
16 which are in circuit with the tranamittiDs 
Ip,tem 5, 9, 10, 11, •• well a. by the poten­
tial. applied to electrodCl 17 and 13 from the 
d.c. lOurce 1-2. The resulting o.cillation. are 
impreaed on the oacillatiug circuit ~7. 

L. F. Fuller, Pat. No. 1,424,141: Jul~ 
25. 1922. Electrical O.cilJation Gener­
ator. 

An arc generator i. dcacribed, in which 
there i. • carbon cathode 3 and a metal 
anode I, operating in an atJDOlphere of hy­
drogen. The anode I i. in the form of a 
hollow tube through which cooling 8uid 
may be passed. and due to itt llllooth out­
line, the liability of carbon projection. form­
ing thereon of appreciable extent i. materially 
reduced. 

E. H. Loftin and H. H. Lyon, Pat. No. 
1,424,365: Aucuat I, 1922. Raclio.ilf­
nalins. 

A directional receiving Iyttem is dcacribed, 
in which usc is made of groupa of antennae 
1, 2. 3 having divergent dlrectionL These 
antennae are low, and may in fact be buried 
conductors, and those in each group are of 

C O,II;"",d " .. to6' roo 
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I bave a number of Britiab tube .. 
Type LT -2, which I wiah to use in a 
radio frequency amplifier circuit, .. I 
understand tbat theae tubee are particu­
larly well suited for radio frequency 
work. Will you pleue publiah a cir­
cuit ualnc three of theM tubes .. radio 
frequency amplifiers. to work with a loop 
and suitable detectorl 

H. H. B., Vuu:ouver, B. C. 
The circuit is shown in Fig. 1. The 

L T -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 uainc three 
honeycomb coil.. five tubea, two radio 
frequeacy and two audio frequency trana· 
formers, uainc variable condcnaer.. 

G. M. F., Los Ancel., 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. T"ru-Tulu R. F. Amllifi" Circuit 

hlament 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; ~ 
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Fig. 5. Ni(~tl Plci", BC/", 

across the secondary is not necessary 
when fOU 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 beat method 
for nickel-platina some brass fittines. 
with a dull nickel.plate. 

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

to 1 henry will do. 
How many turns on a 4 in. tube will 

be necesury to cover a wavelength range 
of 150 to 500 meters with an .001 mfd. 
condenser, .. shown in the sketch. Will 
it be necessarr to short the milliam­

Fi,. ! 

meter when usIng the buzzer? 
R. W. K., San Francisco. 

, 
.8vzz~ 

Fi,. 2. If'tl'fJtmtl" 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 

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

I am encloainc 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 ~efore plating: 
You had better consult a nickel plating 
nandbook at your nearest public library. 



THE' BRADLEYOMETER 
Another application of the compression re­

listance principle has been made by the' 
Allen-Bradley Company, Milwaukee, in the 
Bradleyometer, a new potentiometer embody­
ing graphite discs operating under pmsure. 
In placing the Bradleystat filament rheostat 
on the market, the Allen-Bradley Company 
had applied a principle they have been using 
for twenty yean in the manufacture of rheo­
stall and motor Itarters for industrial pur­
pOses. The smooth current control obtainable 
with this type of resistor was especially de­
sirable for radio circuits, where the senlitive 
unita 'require the finest of adjustment. 

Ra.uarrd "A II A mm­
ca" Shit/dtd Tral­

,ONII" 
In the Bradleyometer this laRle idea has 

been utilized with the mult that a potentio­
meter with all the desirable control charac­
teriltics of the Bradley.tat, is available. 

Two columnl of dilCl are assembled in the 
porcelain' container, each column with a 
separate and independent prenure plug ex­
tending through the top cover plate. The 
prenure knob rotates through 180 degrees, 
and through a lpecial Ihaped cam applies 
prenure to one column in one direction of 
rotation and to the other column in the other 
direction. AI prenure is applied to one of 
the columnl the prenure il released on the 
other. 

The miltance of a column of the dilCl 
varies with the prenure, 10 that the action 
ef the Bradleyometer is to decrease the re­
liltance in one column and limultaneoull, 
increase the miltance in the other column. 
The total miltance of the two columnl re­
mainl conltant, u in an, wire-wound paten-
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\lometer, while a connection between the two 
columns serves the same purpoae as the llider 
of. a wir~ potentjo.meter. , ., 

The Bradleyometer controls the resistance 
gradually as the pressure is increased or de­
creased on the dilCl. Thil provides for an 
even balancing of the potential in the plate 
or grid circuit.. wherever the Bradleyometer 
may be connected. No foreign noilet are 
introduced into the circuit. The Bradley­
ometer accomplilhes the full range in con­
trol with 110 degrees rotation of the knob. 
It il made in 200 and 400 ohm capacity. 

BRYANT RADIO RECEIVER 
A receiver of unique design, conlimng of 

detector and two Itaga of audio frequenc:y 
amplification, il announced by the Bryant 
Radio Co. of Palo Alto. Calif. AI ma, be 
noted from the iIIultration, the panel il set 
at a • .5 degree angle, thus adding to the 
compactnen of the set and to convenience in 
tuning. Tuning is accomplished by rotating 
one dial and change from one to two Itages 
of amplification by turning a switch. All 
connectionl are at the back and the "B" 
battery is inside. The circuit is a special 
one developed by the Bryant engineen to 
eliminate Ipark lignal.. thil let being in­
tended primaril, for broadcalt 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 limplifying operation 
and still retain, maximum, performance. It 
takes the place of a variometer and vario­
coupler in a coupled-circilit receiver, aoc:om~ 
plishing the resulll with but one adjustment'. 

Tuning of antenna circuit il unnece .. ary. 
Three binding poa.. are provided on ' the 
back for adjusting the instrument to the par­
ticular type of antenna being used. Once 
this adjustment' is deter~ined, n?.f~rthe.~ ad: 
justment is necessary for broadcast reception. 
It is unafected by body capacity at the dial 
knob. All insulating pam are lturdil, made 
of moulded condenlite. · 

Nl'U1 Cout/td Ciu"il Turr" 

The manufacturen state that at their lum­
mer laboratory in Kennebunkport, Maine, 
otiing thil tuner, in conjunctioo with a stao­
dard circuit and 2 Itaga of audio frequmc:y 
amplification, Broadcast Concerti hue heeD 
clearly received from Porto Rico, Duenport, 
low.. Chicago, and man, other distaDt 
poinu. The inltrument can be used with a • 
Cl')'ltal detector and the crystal detector lam 
diacarded wben a more pretentioul let is 
desired. 

SHIELDED A. A. TRANS­
. FORMERS 

One of tbe bill of the Chicago Radio 
Show was the completel, Ibielded «All­
American" transformer made b, the Rauland 
Mfg. Co. of Chicago. This embodiea a 
Itandard transformer, designed to give mol­
mum amplification without diltomoo, COlD­
pletely shielded in a nickel-plated ..... cue. 
The shielding is claimed to make it poaIble 
to mount the tranaformen close to one an­
other without induction dilturbances or 
howling. 

Thil tranaformer il made up in three 
ratios: !-1, 10-1, and .5-1. The fim named 
is recommended for the third 'and fourtlt 
stage.. although the othen can be Uled for 
a. high as three Itages without bowling. 
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LOS ANGELES RADIO SHOW 
'. . 

Los Angeln 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 
firm., manufacturers and dealen. 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 wa. very little in the way of 
actual novelty, the standard equipment shown 
was of wide variety and excellent character. 

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

Radio Catalog No. S8 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 · as~ist 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, t'e­
sistllnce pile type rheostats, lOCkets, plugs, 
Jacks. knobs and dials. 

E:dibit III UI Angtlu Radio Slt()'IIJ. Tltt Kollttr Durtmtttr on Gmt" SI'()'IIJctUt 
II A.,ailablt for Arnattur or Gomm"cial Tuting PurpOUI. 

The expoaition was held under auspicn 
of Southern California Broadcast Association, 
the Radio Trade Association of Southern 
California and Southern California Radio 
Auociation. 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 POSSe1iS receiving sets and are ac­
customed to Iilten-in on the daily broadcasts. 

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

sued a loose-leaf catalog of parts used in 
uaembling crystal and tube receivers, to­
gnher 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 deaign and con­
!truction of efficient radio receiving sett. It 

BOOK REVIEW 
Modt", Radio OptraJion by J. O. Smith-

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

This il 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 tran.mitter, 
"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 

.. I 

amateurs ·81 2ZL, Itt, SZG. 9ZG, 5ZA IIJId 
6XAD form the subjects of three chapten. 
Complete details are given for as-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 commcntive. Theory 
and mathematics have been eli·minated 80 
that any amateur can gain an excellent idea 
of the accepted practice in C. W. trans~ 
mission. 

Amattur Radio Dirutor~ and Call Bod. 
edited by Walter B. Spiegel-116 pages, 6~J: 
90. Published by Radio Directory and 
Publishing Co., 4S 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 stationa. By its 
use the name and address corresponding to 
any call letter may be located. It is, of 
coune, invaluable to the transmitting am­
ateur. 

Tltt Armltrong Suptr-Rtgtn"lIIi., Circuit, 
by Geo. J. Eltz, Jr.-52 pages, 6~x90, 
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 publi,hed. 'rbis treatment 
is based on the fact that the action of the 
circuit is dependent upon the negative resis­
tance being greater than the poeitive. Three 
cases are discussed in detail: variable nega­
tive, variable poaitive and simultaneous vari­
ation of both poIitive and negative. The 
hook-up and explanatory notes 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 a comparilOn of ad­
vantages and disadvantages of each method 
and a list of parts necessary to construct the 
sets. 

How to Rttail Radio. by the editors of 
Elutrica/ M",ltantlising-226 pages, S0J:8. 
Published by McGraw-Hili Book Co., New 
York City, and for sale by Pacific Radio 
Publishing Co., San Francisco. Price $2.00. 

Radio is IUch a highly specialized line of 
electricity that the would-be retailer has to 
make a special study of the subject to insure 
SUCCClS. 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 finllJlcing, location, ItOre equipment 
and arrangement, buying radio, gnting cus­
tomen, advertising, displaying goods, train­
ing salesmen, demonstrations, installation and 
service, "hook-ups," speeding up sales, estab­
lishing a club room for amateurs, bUlinCII 
records, overhead, turnover. It admirably 
fills its purpose. 



llMJMre ON i...u.d It) ."." in "'" qJ calle 
ManI /rtmI IIGIionI ""'-' 160 "..,.. til' ~ 
JrtIm iMV "'" IIation 

B, IBT ..... O. B&teI, BUWn. 01110: 
011 Oct. le'. 'bT 4e II"M. S bam 4. bM. 

8.11 4. 'f.o. 'f.o 4. 8an. 

B, tAZO .. Soll&ll lid. A .... Freepon. _. T. 
All O. W.-IUo. lac.. I... (lach). (lajp). 

I aja, laon. (1 ... 1). taU. (ta,.). (1a.1) 
(1a ..... ). (lbb.). (1bn). (lbCf). (Ibkp). IbPJ. 
Ibrq. lboa, lee.. lep. leho. lemp. lemr. 
(lell.). lepo. lert. (Ub. U&. lor. 1"". II, Sa In. 
laqr. (Saqa). (Sbc')1 IIbbm, Sbil, (8blt). 8baa, 
Ibrw. Seo, SO" (B4t,. ShC. 8mk, So .. 'bl, 'bq. 
'b.. '4lI, '''' "''' 'ck. "P. 'ao. 'IJ. 5bf. 5ek. 
like, lIak. 5.1. II..... lack. Safd. (Sakp) Saab. 
Saa~ (SuI). Sawll, Saw .. Sa". Sa.4, 8&.( SW .. 
(Sbll). Sblm, Sbre. Sbrk. Sbel, Sb..... SbJk. 
8bJ". Sbka, Sbko. Sboa, (Sbh). Sbba, Sbn. 
Sb.lI, Sb ... Sbw. Sbo .. (8b_) (lIcak). (Sep). 
Seck. Seep1 (Sep). Se.a, (seh. ScJk, (Scm). 
Scm,. Selli. (Scea). Ser.. Seur. 84.k. Sh ..... 
(S.b). S'P. (ST,). S.af. S.C. 8ap, 8aJk, 8apll, 
(8ap.). 8u, 8awll, (8&,.). (8becl). ebqp. 8b.,. 
Mce. 8dpl, 81m, 8CI. .Ii. 8k,. .kp. elq. eoh. 
8ua, eue. 

Caa.--8bT. All .&atlolll b.arill, milO .... aU 
O. W. pac q.l. 

-----------------B, .a .. 1111. 011 lid, trom __ Tort 
to Baa Dt .. o 

Sept. 11. 1818. (UO mil •• lOath of H ..... 
york)-Spk:S ...... SW ... ah •• b,a. C. W.: 
Ibbw. lebj. 5ke, STq. STF. SbCC. eaa, ell:l, 
• bf. e4k,. 

Sept. 12. (8110 mll" .oath H. Y.)-8pk.: 
le4 .... S..... 8W .. e.a. O. W.: Ub. 8ala, 'bf. 
4ft. II... 5ke, Saqo. Semi. .11. .ST t. .ap.. ..W'll. 

Sept. 18. (6111 mile •• oath H. Y.)-O. W.: 
Sab. S .... l, SWI'. Saqo •• 11. eDZ. ('filS mllea .oath 
H. Y.)--O. W.: 8ua, o&Jk. 'aT. 

Sept. U. (SU mile •• oath H. Y.)-Spk: leal. 
2M. 80.... ,be. Sb4 .... a. O. W.: Ifb. Ibb .. 
Ibq.. 2bml. 2b.e. 8f.. 8od. 8te, 8&1.. 4b •• 'e .. 
4at. 10k. Salo. Saqo. Sbl.. Sed.. SeJlI, Seur. 
80". .ajll, e4711. 

Sept. U. (1050 mll ••• oath H. Y.)-8pk: 
!10m. 8Wa. ..a. C. W.: laJp. Saa, 8ala, 
8blt. "t, h" , ... ,ta, 5 ... 1I .... e, II ... STq. ST,. 
8W1'. 8al.... ell. 

Sept. III. (UOO lillie •• oatla H. Y.)--O. W.: 
4bt •• Ia. 

S.pt. 17. (17110 mil" .oatla H. Y.)--O. W.: 
4bf. 

Sept. 18. (At aaehor. Ori.tobal. Caaal Zoa.) 
-0. W.: Of. 5eq. 5.t. 

Sept. 18. (011 Cap. Kalal). Paelfte Cont.­
Spk: 20m t ••• a. C. W.: laJp. 4bl. 4.lI, Saf4. 

Sept. 2'. (I 'f88 mil.. frolll Saa Dlece )-0. 
W.: 2fa, 4bq. IIbe. lip". SWI'. (SeTeral .pkl la 
bat li,.,htalac .torm m.ke. It Impo •• ible to cop, aa)' .pk .Ica.) 

Sept. 211. (1450 11111 .. from San Die .. )--O. 
W.: 5dl. IIJ4. (1200 mile. from Saa Dieco)­
Spl.: 5h4. O. W.: 5ke. IIql •• '''. 8a_. 

Sept. 211. (1200 mile. from Saa Diep)--O. 
W.: 2fp. II ... lib". 

Sept. 2'f. (l000 mile. from Saa Dleco)­
~k: like. 8bda. 8cml. .r.. 8&mk. .dp. O. 
•• ~~. 2tp. 2Ck. 1I1f. IIJlI, lib e •• 8bo". 8eCll ••• a. 

Sept. 2S. ('f'f0 mile. from S.n DielfO ).--8pk: 
Saau. C. W.: lie,. 5TF. 5 ... lIep. 1I1f. Sahr. 
lIud. IIbe •• IIbJq. llhoe. ..af. 

Sept. 28. ('115 mile. from Saa Dleco)-Spk: 
11.0. IIqr. Sbd.. C. W.: 2fp. 5.a. 6ea. 11.1. IIbb. 
IIbke .• dll. 8&_. 8dpl ••• af. (275 lillie. from 
Saa Dle,.,o)-Spk: Saqa, S.e •• pa, .4h!. C. W.: 
lI.h. 8&mb. edtm. 

Oct. ,. (Aloa •• 14e 40ck at S.a Pedro. e.l.) 
-0. W.: ,I". 5l1d. 5... 'ftll •• P'. haq. • ......... 
• ea •• ed.m. 

Oct. II. (100 mil ••• oath 01 S.a J'r.ael.co)-
2tp. Tel')' q ••. 

L!.t I. d.ted .eeordlac to 'f5th Mer. time. 

B, .DL 1080 Iwnu An .. IliaDMpou., II1IUl. 
C. Vi.: Clajp). (2brb). 2tp (8baa) 3de. 

30" 8y,... 4bq. (5be). 5e,. (541). Sek. 51T. 5ir. 
(Ske). (5ar). (Sp"). 5ql. 5q •• 5ef. 5.k. 5aa, 
Sao. liT .. 5FT. a.C. 5.lI, Ilea, lie .. lIeb. 6ea. IIJd. 
lI"a. 11m.. II.C. (lIarb). Sa.i. llboe. (lIb.a). 
(had). ('fla)~ 'fllC. (Sab). Sal. (Sbo). ScI, 8tl. 
(Sib). 8 .. C. lI.b. S'P. 8ae. 8u". (8T,). 8'J. 
(S .. ). Sabb. (8a1lt). 8ald, 8at,. 8ai .... (8alo). 
(8akp). (SuJ). (8alT). (8allb). Sum. 8", .. 
8ald. 8bd .. 8b.,. (8Ifm). 8bea, 8blto. (8bho). 
8b;lI. 8blre. (8bh). 8baJ. (8brq). 8btl, (8bae). 
8bull. 8bw .. 8bwk. Seak, Sedl. Sec". (8e"0). 
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(SCOD). Scpd. (8elD). Scar. (8e,t). S4al, S .. I, 
8 .. C. S.Je. (8cp). ("t). ( ...... ) (811). (ema _. 
(.p.). (eaa). (e.bT). (8.mb). {eaqm). (ea, •• 
(hn). (ebTp). (.b"e). (8h'). (.ctl). (.4ah • 
(8dbq). (edkb). (841m). (8dac). (e4UJl. 
(ad.b). (e,ak). (e •• f). Caaadlaa 8ebl ('bY. 

Sp.rk: 511. h.e, (S'.). (.cp). (.P.II ( •• e • 
( •• a). (earr). (.bmll). (.b ..... ). (8blle,. 

B, .AQL 31115 Olin I'" Kuau 01'F. 110. 
C. W.:lfb. 8apd. 2tp. SbIJ. Sbaa, 'bl. 'bq. 

('eh). 'hw. nf •. (5bq). ae,. Shl. 5J\, al .. Sib. 
Sma, (5aT). 5pll. aql. 5..... 5sae, allM. 5l1k. 
Sn. (S.a). 5ab, IIbl. Sep. 1I.a, IIC" Ilk .. exb. 
al.o loae. lI.c. lIabll. lIajll, IIboe. IIbqe. 'fla, 'f.a, 
lab. 8.p. 8a ... 8wr. Sa., Sat,. Sakp. Sap" Ba.d, 
8bdb. Sb.f. SbJe, Sblt. Sbw .. 8cab. SeJlI, (.ae). 
(8aoC), (8ud). (8aaa). (ebell). (8b,.). Oaa.: 
3ko. 'bT. eal. Spk: 'fca. 

B, .aw. &o.te _ •• 1. :r-ca..r. OalU. 
Ser. Sef. IItII, S.I.. Sta, Sq,. SP. Sare, See, 

Srd, Sho, lib... IIbJ.. .her. IIlb. Skm. lIep. llbol. 
IIbmel, lIark. IIbJa, .aer. ISqr. 1110, SI:I. lid. S.e. 
lI.c. a... lI.lI, II"Jb. IIlIb. 'fla, 'fJw. 'ftq. 'ftll, 
'f.,. 'f.c. 'fab. S&ta, 011 Sept. 2'~ '22 •• bt .• :85 
p.m. P. S. tim.. .... bmb. 8Clac •• _ .dt .... 
eeU. hal. ea ........ 011 Sept. 24, '22. at 8 :a'f p.m. 
P. S. time. e.4. 

AIIO the .. brollClcuterlil w.... kla. "II. kle ... 
knf, oa Oot. I. '22. at 8:00 p.m. P. S. tim.; "P. kn. kin. kCW. ba.. k4,.. klal, klz. k .... C. 
kjJ. kao. 

B, SBQZ. 1811 Wen 83r4 St .. LN A.DplM, o.L 
C. \t.: 5 ... (lIak). (Seo). 6cp. liCe. lIer. 

6,,,. Sa.. Srm. lIa..... (lIaat). (Sab,,). 6a4a. 
(lIa.h). (6aep). lIalT. SaJb, lIaq~ Sarb. (lIa.n. 
lIatq. II • .....,. lIawl, (lIbod). (lIbc). IIbcr •• bed. 
(lIbJ,). IIbkb. IIbmd, (6bqf). II q\, lib ... II ... 
'fa... 'fla, 'fie, 'fpt. ('ftq). 'I'ml, .alllb. 8a ........ 
.em.. 84tm. ..at. 

Spark: 1I1c. IIta, lIahl, (6ajh). IIbJa 

B, 0Ia1I4. Park1Jaa, lIt7 So. 1'roI0II' An .. 
LN Aapl ... OalU. 

Sp.rka: h4, II ... Sa", liar. 6aa, IIbp. lIeo, 
Ilea. 6e,. Se". II... lIer. IIc.. Sbe. lin'. IIhT. 
'Ila, Ilks. lIaII, lIa.. Sor. 6q" 6.a, .ta, IItw. 
lIat. STlI, .n. .ud, lI .. lI, lIa... Satu, 6abf. 
6.hq. Sahr. lIalT. lIajll, lIajr. 6am... lI.qk. lIaqf, 
6arb. Sa.1, s.ta, Satp. .ata, lI.q. 'fmf. 'f.e. 

C. W.: 5... 6.b. 11.1. II ..... II... lI .. p. lIa ...... 
6.a.... be. bmb, .'Fa. e4tm, e .. l. bJ.. IIIlI, 
Ska, Sa.lI, lIatp. -=-------

B, 7V%, 154.11 Boa&ll L I' .. or-... WuJI. 
C. W.: lIak·toa.. lice, IICP. Ilea, .... Seb. 

11th. lit.. IIIlI, Ilk.. .k.... S .. a, lIa.. Srd, IIrr. IItl. 
bb, lIat. S .. , S... II.... lIab.. lIaJI. lIaJlI, 1I.1a, 
lIap ..... lIaqw. 6arb. lIa.J. lIa.....,. Saw" SaW'll, 'uel, 
6ate. 6bel. 6ber. llbeC. llbe.. IIblr. IIbJq. IIbkb. 
IIbko. IIbkr. IIbqe, IIbqc. IIboe. .bmc!. IIbma, 
6b.a, IIb.e, IIbam. llsael, 'fd .. 'fllr. 'fJf. 'fJ ..... 'fla, 
'fmt. 'faa. 'fan. 'faJ. 'faJ. 'foe. 'fos, 'fq ..... 'fn, 'f.o, 
'f.,. 'ftb, 'fta, 'ftl, Tab. 'f.k. 'f_ 'faf.. 'fat ..... 
'fIdp. 'fact. ea........ 8.af. Caa.--O. W.: 'b .. 
5ot. he. Caa.-8pk: 5ea. I5do. 54". .bd. 

Spark: llao. 6eo, IItII, 6fl, lIer. IIhc. IIht. 1I1e, 
like. IIkm. 110" .qr. IIta, lIap. lin. lIaaT. lIab ..... 
lIabT. 6.b". Saer. S •• y. Saht. lIalll, Sak" 6ala. 
lIalT. llama. lI.ms, lI.al, Sara. lIark. lIan. lIaTu, 
lIaTT. lIaTb. 6bak. IIbn'. IIblp. II .... 'fll. 'ftC. 'fCe. 
'fl ..... 'fJt. 'fIrJ. 'fma, 'faa, 'fa ..... 'foh. 'fof. 'fo" 'fro, 
'fef. 'ft..... 'fTe. 'fTI, 'fTO. 'f .... C. 'f'C. 'f.k. 'f.a. 
'fae .. 'f ...... 'fab.. All corre.poa4eaee .111 .... ered. 

B, IIBQD. U17 W. l'fth DrSy, Lo. ADae!-. Oil. 
C. W.: 5all. 51" 5.lI, lIep. Ser. (lip). lin'. 

(lIab,,). (Saeh). (lIa;h). Sarb. Sate. SatT. 6a ...... 
(lIbcd). (lIbcJ). IIber. (lIbb). (lIbkb). IIbqf. 
(lIbql). 6sJ. IIlb. 'flu, 'fml. 'fos, 'ftq. .amb. 
e4tlll. esaq. 8 .. t. 

Spark: lIer. IIta, (lIahl). lIajll, lIa .. l. IIbla, 
6 .. e. Aa,oae heariac IIBQD oa .park or C. W. 
p ••. QSL. 

B, .AGE, Baa Dl.,O. 01l1t. 
Spark: lice. 11th. lIer. 6ea, (1IIe). 1I1f. (Skm). 

110'" Sol, (liCk). 6qr. St .... lito. lit,. (6up). lIu. 
(Saa"). lI .. u. lIale. Sab ..... Sab •• Saet. (lIakt). 
lIalT. Samk. lIaq.. lIaTb. S.Tat. lIaTr. (lIa....,.). 
IIbI •• (lIbJ,). (lIbu). (lIbp'). (lIhd). 'fot. 

O. W.: a... SIb. IIbt. Sbr. Scp, Se.. lIec. 
Sel, 11th, IIf.. lip. lilT. SI,. IIqa. II.... Sahp. 
6ahq. lIap..... lIaq •• lIarb. lIan. lI.tq. SaTT. lI.wt. 
IIbed. IIbed. 6belr. IIbea, IIbh. IIbJr. IIbmel, IIboe. 
IIbp •• IIbqe, IIbqd. Sbq •• Sbqo. IIbqa. IIbrc. IIbrk. 
lib... IIbTq. IIb.J. lid. 'fbr. 'fla, 'fat..... bmb • 
bW'll, edtm. 

B, 7BG. JI1480n. Wuh. 
C. W.: .h ..... Sact. Saea. 5.k. 5tT. 5hb. 5ke. !lak. 

SDa. Spll. 5.... 5..... 5tJ. 5t.... 5u". Sao, 5TJ. 
SliM. Ssa. all,. 5 ... 5 .. ". 5.a ..... 5.c. 5 .... lIaal. 
II.... lIahq. Sa;'" lIa". 1I.la. Samh. 6aap. S.q ..... 
fla.;. lIate. lIaU. lIatq. lIata, lIu. lIud. lIan, 
II....... IIbcJ. IIbd..... IIbeq. IIbe.. IIbty. 6bie, 6b;e. 
IIbb. 6b .. o. IIbmd. IIbmll. llhocl. IIbpt. IIbp •• IIbqe, 
IIbqd. IIbqt. IIbqC. IIbqp. IIbtb. IIbum. IIbaa, lice, 
Sep. Ilea, lIeb. Ilea, S,.,r. IIka. 1110. SoT. 6p\, IIrd. 
IIU. Sltd. lit..... lind. IIlIh. SI:I. 1I.s, IITt. 'f .. d. 
'f.d. 'fatt. 'fal ..... 'faca. 'fala, 'fbb. 'fbJ. 'fea. 'fdu. 
'fhm. 'fla. 'fna, 'faT. 'foe. 'fqt. 'frl. 'fm. 'f.e. 'f.,. 
'ftll, 'ft •• 'ftq. 'f ........ 7 .... ". 'fya. 'flh. 'f .... Sach. 
8bts. 8~p. Semi. Sepm. Seur. Sib. 81k. 8l1e. S ... 
e .. p. .abo. .atd. hJh. ..mb. .aml. eamq. 

8alll, eallq. eapl. .apwl .ark. e.ra, e.al, ean. 
h........ ea...... eb... 8beo, .bel, ebe,. 8bl. ebJI., 
.bIT. .bri, 8be.. .bt.. eba ..... 'hg. 8eea, heT. 
8eck. eemk, .eae, .eae, eu,. e40r. .dea. .dk,. .4..... .,.... .ck. .,1, ell. n.... epl., eql, hI, 
ea.e. .uq. elll, e,.... e.... ..ar. el:l. bOB, 
kdp..... W't'll. kls, fODe. All h .. rd Oct. 12. 18. 
14 aa4 15 011 oae .&ap .114 oae wir. ..rial 20 
ft. hlch. Will aa ..... er all oorrwpoa4aace 

B, .BO. Orup, OalU. 
O. W.: .bT (O.D.f). ab .. aC" apa. aao. a ... 

Sbl, Sbr. lice, .ep •• tII, 6C, IIpl., (IIrd). (II .... ). 
II .... Saaa, Sabll

l 
Saer. ( arp). 8ehq. 11.1 .. lIajll, 

Saol., .apw. Saq .... ) Sarb. Sate, (8etq). 
lIaTa, lIa...... (Sbbe) •• 'oJ .• bop. Sbecf. (lIbeq). 
IIbb.. Sble, Iblr. IIbJ, SbJc. SbJq Sbj .. 
IIbJ .. (lIbJ,,). IIbJ •• IIbko. Sbad, (.baT). llbob. 
Sboq. IIbpq. Sbp.. IIbqo, .bq4. IIbqf. IIbqp. IIbqs, 
IIbrd, libra. IIbrk. IIbam, .b.C. Sg. bl. S ... 
II ••• s... (sat). lI .. p. T'" 'fla, Taftr. 'flle, 'f.b. 
'f,o. e ... ha, (eri). eaab, .apa, .......... ebl,. 
(adle) •• 4tm, exaq. e.af. 

Spark: lIer •• ea, 1I1f, IIqk, IIqr ..... IT" lIahll, 
lIaie, lIaI.. lIald, lIatl, Saw. Saw.. II~. Sblc. 
IIbJa. 

B7 7SU. BlWDCI. 11011" 
O. W.: 5aef. Sau. a41. 54,. a.... allk. 

Sit. aJI. like, 51b. 51.. IiDT. aol., apa. 5..... 5uk, 
5... 5.C. 5.lI, iii..... lIab,. Serb. llaol. lIalq, 
(lI.ba). Saer. lIa ..... S.... lI.rd, .a...... (lIamh). 
'bqo, (SbqC). SbyJ. lib", llbo ••• bmd, Sb", 
6beo. IIblo, IIbu. lIec. lied, 'cp. 1I.a. lI,lI. IIkl. 
.TT. II"M. lI"aj •• aJ. lIab. II ......... 'faee. 'f .... 
'faco. 'f.m.. 'faol, 'fe.. 'ffq, 'fIllll, 'fJI, 'fla, 'fsa. 
'flle, 'fao. Sbe,. Sbk.. STF. 'a,l. ea.q. eabT. 
.a........ eaT" •• y" eao.. .aoc. '.ml~ eamb. e.ar. 
.apw •• aol., 8aWD. b_ eal,. 8bb.. .bef •• bJT. 
.h.. .bl, .b'~ .bJa, .b.lI, eb".. .bllli. ebkp. 
.ba, eb.el, 'bo e bed, ebn. ebll, eb .. el, .b ... .cmj. .efi, • I. hk. eeklll, e_... (8cu). 
.etr. ecce, eena, edk, •• 4q ... 4.q •• 41r1D, Mtm, 
.4M. 84ic. edJ'. .4k.. .4te, .dbl. .4kq. .4el, 
e4&l. e4r ••• w •• Im, eck. '". 8kk, •• 1Ia, epl., 
8p.. eaa, eTe. ....... ex... (haq). h" ., ... .'a..... .,aj. (e.at). ..". 8111. 

Spark: alT. al.. 5ij. a... 5",. Saoa, llaal, 
lleer. • ..... lI, Sapd. Sb... Seo, lIer. 1I1e, 8ka, Sll!, 
111:1. 'faw.. 'fea. 'fir', 'fpl, 'ftll, ('fwC). 'fy .. 
('f.C). 'fawa, .uo. .aT. ea,..... .acw. (eaIC). 
hmc. .a... 8awl, ena, (ebla). .bee. .bWf. 
eb",. ebel, ebl.. eb"o, (ab"'). (ee' .... ) •• e ...... 
8dt". e4kq, 114k,. 

Voice: (4bT). 51C. bc. Tai, eck. (8oa.). 
(e~I). 8.at. 

CaallCllaa Statlou: ,bT (0. W.). '114 (C. W.). 
.ao (0. W.). -------

B, .IX, Arc&ta, OalU. 
(Oan.) 5bq. btl. 
lice, Sen. Spl 1Irm, lIa..... II",. IIlIlI, •••• lIa .... 

lIalll, lI.hp. lI"jl, lIalh. llaoll, lI.q..... Saaq. lIate, 
Sat,. Satll. lI.tT. Saaa, llaua, lIaYd. lIaTI. .bal, 
Sber. IIb4..... lib... IIbU. IIbi,. IIb .. b. IIb .. l. .bko. 
Sbma, IIbo .. IIbqc. IIbq •• lltirl. IIbtb. lIbt,. IIbal. 
IIbam. II"... 11 .. 0, S.al. lIulJ 'fbi. 'fb.. 'fJr. 
'fJ..... 'fma. 'faa, 'fa,. 'foe. 'fpr. 'fn, 'f.o, 'flq, 
'f .... t .. 'f_. 'flI1., 'f.b. 'f.k. 'faad. ,.ft, 'fa"... eck. 
.10. 8",. 8a_. ebJI. 

Pboa.: .btb. II.... • ... 

B, .BUlI. Sal' LaIr. 01'F 
C. W.: 5de, 51.. 5ij. 5ao. 51a. 5.lI, lIab". 

Sad. lIajll, lIal.. Gap... .aq..... .atc. lIatll. Saaa, 
lI.n. lIa_. lIa.w. IIba.. IIbcJ. IIbea. IIblq. IIble. 
IIblq. IIbqd. IIbq.. 6br,. IIbta. IIba.... Scc. 1111. 
61", Slo. IIrd. lIa..... lIu4. SlIaT. IIg. II... 'f.b. 
'fa ..... 'fa"". 'fbj. 'flo. 'fla, 'fo" 'fpr. htd, lIamb. 
.. al •• a ........ eb •••• be,. ebJI. ebu4; .bao. 8bn. 
eb"a. eb"q. .CCT. 8ef,. eemd, 8ea.. .dC.. .da, 
ed.m. IIdte, .dtm. 8Ck •• lIf. 8pl. 8pa, haq •• ,..... 
.ut. 8 .... a .... 1. 

Spark: 5... III.. 'f"C. 'f'C. "a. • 
Phoae: ktat. U.. 5.a. Aa,oa. h.ariac 

IIBUB: pae QSL to 'SS D. St .• Salt Lake. U&ah. 

By 7'1"1'. 711111 &t&ll Ay •• B. B •• POl1lud, Or •• 
Caa.dl&a--O. W.: 'bT. act. Bp": 5ea, .W. 
U. S.-O. W.: 5 ... SbJ. Sbql 1I.a, Sea, IICP. 

lIee, Ser. 6hp. Ilk .. llka. lilT. IIpl. IIrd. lIup. lIaw, 
lIT.... lIah. Sach. lIahl, SaJI, lIaJlI, lIala, lIap ... 
Sa.J. lI.te. lI.tq. Sa...... IIbcJ. IIb.c. Sbko. .boe, 
IIbpl, Sbqe, IIbqC. IIbq.. 6brf. lib... IIbam, 
IIlIM. S.C. lid. lI.at. 'fad, 'fifo 'fl,. 'fla, 'fmt. 
'fom. 'fie. 'ftb. 'fta, 'ftq, bo, .......... .tm, 8 .. t. 
hmb. bt8. 

Spk: IIta, lIaer. liar'" 'fir. 'fit.. 'f,.. Aa,· 
body h •• riaC 'ftl C. W. PI •• QSL. 

B, SAOV. Ill. 1.&11 Aye.. Baa Fruai8M. OalU. 
All C. W.: Caaa4Iaa-SbT. 8hb. 'bT •• ac. 

Am.rleaa-4.lI, Sa&, S.C. 5 IT. aim. Sak. 5tl. 
5l1d. 5l11. 5... 5.ap. 5ek. Sqk. 8ac,. Sa.T. Sbn. 
SbDa. Sse. "aq, eaOC. eap.. 8.p ...... amb. eaJlI, 
ean •• aul. .aT' •• a_ •• a:lta. 8a, •• ebJI. eb"c. 
.bTO. eel,. 'clIa, e4fb. 8dlt.. edjm. .dk,. 
8dkq. 8d.m. edr. 8t.... .,k. eet. .11. ep.. epa, 
8aa. .TCI 8l1ac. euq. .lIaa, .ul, .,aJ. hat. 
Woal4 hke to h.ar from abon .&atlou b, 
card. 

B, .AW'l'. 1158 Valoll 8t .. Baa Fruct-. 01l1t. 
O. W.: 'Ik •• bT. (541). 5.k. apb. (5p"). 

S.b. (5d). 5ak. (5uo). (5zd). (5.a). (6ea). 
(lIu). (lIeb). (Sea). (11ft). (lip\). (S'.). II ... 
(Saeh). (Sala). (Sapw). (Sbbo). (lIbfp). 

C,,"';, .. ud ,," ~I' ff 
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KENNEDY 
RegeneratirJe Receivers 

QT. liUnH4 wuiu 
Amutro"l' U. S. Palmi 

No. 1.113.149 antilli" $Old 
6" .-I thaI •• ~. 

wi]] want a 
K DY 
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 ~ell to re­
member that it al~ays is saler and cheaper to buy the best. 

WRITE FOR OUR LATEST BUU.ETIN C3 

Address our nearest ollice ' 

This Bulletin super~des all others and illustrates and fully describes all 
Kennedy Radio Equipment. 

SAN FRANCISCO U.S.A. SAINT LOUI,S 

T,ell ti1em tb,at lOU aa.., it in RADIO 



RADIO for DECEMBER. 1922 
-------------------------------------------------~----~--------------------

HARG'E 
,!/Ol.{r"" 

RADIO 
BATTERY 

fir ' 
A NICKEL 

, . J 
EHZO 10 OOIll'OBBU au4 JllaDmIllD NCeinq fU,. ar. obtame4 o~; 

when J'01lJ' b~ fa t1I11y cllar,e4: ", ,,;­
DOD' t be bo&h«e4 wi&h tla. IDcoDn1l1uc. u4 .sp"" of taJdJiI J'01lJ' batt.ry &0 • 

•• rnee, '&a&1oD' '''N'J' ftw 4e,J'. ~ recllarCID', n. Hew ' , ,' ,_~ _" 

~
D)OD 

o • • DE LUXE ' 
h .. lieliD 4 .. lpe4 .,peclaD),"fClr W. purpo... It char, .. )'ODf "A" ' 01' "B" 'b.Hel'f 
o"er 1I1,ht wi&hODt remoYlD, from &he lI~ room-ti"" taper ellar,-..zmot harm 
J'01lJ' b.,"" ID .D), w.7, Slmpllctty Itsell. ODlJ' two WearID& pa.rta, replace.ble attar 
• lYer" &h01lAll4 h01lJ'8' 11M for ODe Dollar. 

AN ORNAMENT FOR YOUR LIVING ROOM 
B .. sty u.. 11_ comblDe4 wi&h utlllcy ID the ow BADIO HOIIOJlABGBB DB LUXE. 
n. bo4)' fa b .. uWUU)' 1.a1ahe4 ID rich Antlqu. Ilaho'aDJ'-4. b... &114 llttiD,. ID a 
h&D4aom. 4ull ,014. Bqll1ppe4 Wfth rubber fM&, It C&I1IICt ID&r PGliahe4 .1lI'fIIc •• : It 
IlarJDOD1aH wi&h the b .. t lIYIDC room. 

OVER 50,000 HOM CHARGERS IN USE 
110.000 'QHn ha", huntl)' .D40rae4 the HOIIOJlABGBB. B.war, of IJD1taUODl. When 
bu,1DC IDaiat OD obtaIDI.IIC the I'DIIiDe, w~ch bur. 01lJ' rqiatere4 Va4. Dam,. HOII· 
OJIABGBB. 
hrD1ahe4 complete. No a:tru to bU)'. PrIce t18.110 et211.00 til 0&Da4&) at all ,004 ' 
4.alera. or .hlppe4 prepal4 UPGD receipt of PllJ'ChaH prle •• 
Booklet WUlU'al:lDC the OW BADIO HOIlOllA.BGEB DB L11D ID actual color. fa 
FUB for the ukiD,. S.D4 for ,01lJ' cop)' to4.,. 
DBALBBS • ZOBUB8: Onr 1110.000 HOMOKABOBBS wW , b, .014 thta Pall u4 
WlDtsr. BeA4 for J'01lJ' GOp)' of "HOIIOHABGBB BDIbl ... BD1l4wa" au4 .u how 
)'ou All ,et J'01lJ' ahar. of thta bua1D .... 

CAUTION 
'W1len bu)'blc a BecWler IDatat UPGD the foiloWIDC: 
1. SBL1'·POLABIZllfG fu&1lJ'.. oth,rwtae J'01lJ' battery maJ' be naIDe4 tbroqll r. , 

nn, charCIDI. 
I. A'r LBAS'r FIVJI A.IIPBBB8 OIU1UUHG BAft. otherwtae It wW nqll1n averal 

4a)" to full char,. 101lJ' battery. 
S. UlfDBBWlU'l'BU' APPBOVAL, oUaerwtae ID CUI of are 101lJ' W1IJ'&IlCl mar be 

"014. " ' 
Tbe HOMOIARGER is the onl,. Rectifier 0' ~"7 ~, wbicb combine. tbe .boye, 

tbree NECESSARY HOMCHARGING fe.turea. 

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

BIlAlfCH omcES 
fte ... York ChIc:aao PltlllbarP 

Detroit Dalla. 
Plall.d.lphla Loe ADlale. 

Baltimore -X1DDea1!011a Atlanta 
St. LoaIa • .,. OrlUlll 

P ~A' FOR WALL MOUNTING - OVER. 50.000 IN USE -

..M-IU,I -M,IItERAL 
~~ Wo:rld.r GTPQt~.rt Radio ClY.rta\ 

II. P. M. i. luperlen itive, reproduces from every point on ita 
surface and has record of receiving concerta over six bundred 
aulea. 
Alk your dealer for II. P. M. or send SOc for two II. P. M. 
Cryatala, concert-tested and guaranteed. 

M. P. M. SALES COMPANY 
Loa AlII..... Oal. 

« 

CALLS HEARD 
C 0",;,,,,,4 'rom po" p 

(6bo.). (6bpl). (6bqd). (6bql). 6 .. e, (Drra) , 
(7bb). 7dp. (7i),). (7hm),lr- 7H. (7j ... ). (7Iu). 
1m .... 7n •• 7DD, 70 •• ' 70," 1qD. (7Ie). 7th, 7tn.; 
(7tq). 7....... 7xc. 7xi. (7Ib). 71k. 710. 7111. " 
(7&ea). (sct). (Sib). 8ty. Snb. S,d. (Sblm). Sblp.· 
Sbke. Sbxb. (9ac·Cu.). gep. (9dp). 9kP. 9Pa,! 
971, 97a. 91D. 9.fel,' 9.jp. (9.mb). 9.ml, 9.nf. 
(9&Dq). (9.og). ,9&OD, (9.p.). (9.p ... ). 9.ul.;· 
9........ 9.7.. 9a;pU, 9b.d. 9b.k. 9bxe, (gen.)., 
geue, 9dtm. 9x,.q. 9)'.j. (91.f). kfi. kfe, kin • . kf., .... gm. , I 

BJ' .'I'rB. Walla Walla, WUh. 
C.n.-8pl1'k: •• e. Sdx, (9bd). (60A). O. W.:' 

('by). (Sc~'. -
U. 8 .--<J. W.: 6dl. 5YD. 6.k. Ilea, 6ep. (6CY). 

(6ea). (6.b). 6.D. 6ft, lip. 6qm, 61'1D, (6u). , 
6 •• t, 6 •• 1/ 6 •• h, 6ajb. 6.1D, 6.p.... 6I!q.... 6.rb •• ~ 
Sate. 6.tq. 6n't, 6bed. 6beJ. (6ble). 6bje., 
6bko. 6b.,.y. 6boo. IIbpl. 6bqe. 6bqp, 6bql.·, 
6brt. 6b.... 6bum, 6buD. 8p.rk : 6ee, 61e. 
(6iy). 6qk. 6qr. 6te, 6n. 6.mk. 6.Dg. 6.D!.! 
6ala, 6.1~ 6bJa. C. W.: (9pI). 9.mb. 9.m. t 
9.nq. 9&C11. 9.... 9 .... m, 9bq.... 9bu. 9bxt, I' 
gecy. gefl. 9dtm, 91a1.. All .t.tiOIla b •• rIDI \ 
m7 10 wa~ C. W. pl. Q8L. . 

" I 
BJ' 600. 88 Peralta An .. SaD l'raDctaeo ; 

S.,.. S.... 9wd. 91D, 9amb. 9eap. 9bjl. ge .... I 

9dtm. 9xlfq. 9,.f. 1Ir. 7rD, 7ID, 71b. (6.cp) . ~ 
(6.p ... ) •• ce, 61h, nb. All C. 'If. OD 1 It.p; 
.mpliller. : • 

'B), 6ZT. HODOl1l111, Hawal! 
.bq •• bx. '.b. 5dl. 6j .... 5ke, 6k • • ~px, Sih. 

51a, Seat - 6.bx. 6.ba; Sak; ,a.tb. 6aol, 6.W1" 
6.p ... 6.bq. 6.jh. 6 •• j. 6.r. 6.rb. 6alD, 6.tl. 
6bx7. 6brx. 6br. 6b.r. 6bqa, 6bpl. 6bql" 6buD. 
lib Ie, IIbla, 6bfe, 6ea. 6cp~ ,6ee. 6cp •. 6eD, 6.e • 
6... 6.b. 6ex. 6,x. 6Jd. 6k., limbe. 6mdm, 6pi. 
6ud, 6xwi. 61h. lIax. 61m. 61e 61a, 61q. 61,. 
nj. 71u. 7mf, 7xe. 710. S.b. S.h. S.It, S.br. 
Sbg. Sblm, Sbp\, Sb ••• Sbda, Sib. '8k,. 8oh, Sok,: 
So.... 9.ap; 9.e, 9.j.. 9........ 9.ph, 9.n, 9.p •• 
9.01. 9alt, 9.0. 9amb. 9aP. 9bbf. 9bDC!. 9bb\, 
9bec, 9bed, 9bjY. 9bat. 9eal. gepb. 9dhb. 94am, 
9dq. 9dpl. 9d,. 9dtm, 9dph, 9pa, "Ila.. 9 •• f. _b.. ' 

8pk: 6.hf. 6.D. 6up. 6bja.. 6bfe, faa. 

B)' 6ZAO. W&IlIllnl, IIaaI. T. H. 
C. W.: 2fp. 2gk •• bq. CaD. 'by. 6.ct. SDk. ' 

5px. 5ef. 5tJ. 51a, 51b. 5...... Sak. 6 .. h, 6ajh, 
(6.bx). 6.hq. (6 •• j). 6aar. 6nd, 6brf. (6b •• ). 
6bpf. 6bpl. 6bqe, 6bqd, 6bju. 6bre, (lice). (6 •• ). ' 
6.e. (61D). 6ea. (6ep). IIjd, (6ka). 6ku, 6pl, 
IIni. 6rm. (6tq). (6xj). 6ud, 61b. 61f. 61x, 
6 .. f. (61,). (7.e). 7.,. (70t) . (7xl). 71b. SblllD. 
9.mb. 9.Dq. 9.ph. 9.01. 9 ........ 9be,. 9bjl, 9d.m. 
lI,k. IImf. 9uq. 1I,.j. 91.f. 

8pk: lila, (6ex). (6.qu). 6te, 117.k. 

B)' 7 ADF. 1I0DWtlaDO. W.aala. 
C. W.: .bT (CaD.). 5ek, 5et, 5eD, 5et, 1141e. 

5me, 5td. 1ITa, 51a, 5&p. Sa.I. lIut, 6abm, 
lI.ba, (6.bx). 6.f .... 6abp. 6.jf. 6.p •• 1I.rt. 6.n, 
6.te, 6.~. 6.tq. 6..... 6 .... p. 6.w\, 6bed, 6be1. 
6ber. 6ble, 6bi .... 6btb. (6bum). 6.k. 6bc, 6bf' 
6br. 6bo. 6bq. lice. 6cu, IIdj. 6.a, .,f, (6rr. 
6ka. 6po. 6pl. 6u.... 6ym, 6yY. 6xj. 61f. 61a, ' 
61u. 6u. 7 •• d. 7.bb. 7.bx. 7 .... (7&em). 7af ... 
7ap. 7bk. 7bj. 7bx, 7dp 71e, 717. (7ke). 71a, 
71f. 71r. 71u. 7mf. 7mu. (70t). 7.,. (7tb). 7tD, 
7tq. 71b. 71f. Sbu. 9.mb. 9.m,. lI.pa, lIa ....... 
9b.d. IIbja, 9bqq. IIb ... l. gen •• lip\. 

8pk: 51P. 6.be, 6.bk. Saer. 6.1a, 6.1x, 6amk. 
Sark, 6.tq. 6be.... 6bje, 6blq. Sbmd. 6baa, 6al. 
6eq. 6ec, 6ey. 64p. 6fr. 6,r. 61D, 6po. 6n1. 6\0. . 
6ty. 6a.... 7ab.. 7bb. 7tD, 7,e. 7je, 7jf, 7j .... 
7mt, 7ma. 7qf. 7re. 7yf. 7wp. 77.... 71" 71k. 
7.u. IIbd (CaD.). lI,e. lin. 

Pone: kfa, kfek. kfed, k71. kfJ. kle, U4e. 
kit, kmo. kip. bD, kd71. eheq. Ubk. kbb. do. 
kdlt, kfam. kd7.. ba, kn. klkl, .D4 m.D7 
othera. 

BJ' 7D. a,1III14.. Or •• 
C. W.: 51a, 6ud. 54i. 5.k. IIpx. Gu. S.k. 

5ql. 5... 5fy. 6." 6.k. 6ea, 617. 61y. 611, 1I1'1D, 
6pl 6rd 6,d. SeD, 6Wl'. 6ec. 6u. 61k. 6d. 6DZ., 
680. 61h, 6xb, 6bh. 6eD, 600. 6a.... 6"t, 6cp. 
6bl. 6rr. 6.bx, 6.1a.. 6ajh, 6.... 6beJ. 6bqc. 
6.or. 6b." 6bpf. 6bqa, 6bed, 6ut, 6bqd, 6.w\, 
6bcr. 6bllm. 6bmd, 6.bq. 6bql. Sa.j. 6 ..... 6.q .... 
6atq. 61ae, 6bd.... 6bmx. 6.tj. 6btb. 6up. 6brt. 
6aod, 6.br. 6bdb. 6nD, 6ble. 6xaa. 6bla. IIbj:r. ' 
6a17. 6bot, 6ud, 6.te, 6.ua.. 6blD, 6bud, 6aol. 
6 •• e, 7D,. 711. 7ru. 7DD, 7'7. 7dx. 7tq. 71b. 7 ..... 
7.e. 7dp. 7bj. 7_. no. 7pf. 7th, 71.... 7ac\, 
7bk. 7j .... 7bm, 70t, 7",. 7r1, 7.ft. 7a4f, 7 .. m, 
7.f.... 7l.f. Sik. Sdx, s.... Scml, S.Im, 91k, 
97Uo 97 lII.f. 9b.d. 9.... lIuq. IIdk7. 9 ........ 
9.ml. 9an. 9um, 97aJ. gen.~ 94.m, 9.qm, 
IIbhd. II .. ,. C.D.--4oq. 'by. 5Dq. 5et. 

8pk: 6qr. 644. 60h. 6ex. 6rr. 6ec, 61e, 6vx, 
61a, 6bua, 6.rk. 6.b.... lI.er. Samk. eakt, 6.ly. 
6.ct. 6b.k. 61M. 6.1a, 6blD, 6am.... 6blp. 70t, 
7"". 7t... 7aD, 7jf. 70h, 7ba, 7", fDe. hll. 
7po. 7acn. 
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It'. Made in 3 Sizea r 
Tbia DeW IIIIttery -the ww.rd FW -Ie 01 
the 6-YOIt tnIe ell .....se III three .... 40, 
eo ell 110 .mpen: hour C&Dedt:r. Tbcy 
.... priced _ f'oIIaws: 40 L h., $t3.410· 80 
L h., $17 .$Oi 100 L h., $22.00. A 8llairt 
edditloD to _ Ilrica Ie .....se in the ca· 
~ 8auth ud W. 01 the UlIIIiIIIppi. 

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 baa 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 haa Willard quality plates, selected wood separaton, 
' tested rubber jan, acid-proofed container. 

It includes such features aa 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 BOOn as the 
acid solution is poured into it. 

Go to the neare.t Willard Service Station or ;your 
dealer'. todllY and _ tru. n .... WiUard Battery. 

WILLARD STORAGE BATTERY CO., Cleveland, Ohio 
Made in Canada by the 

Willard Storqe Battery Company of Canada. Limited, Torooto, Ontario 

STORAGE 
BATTERY 

'l'elI , ..... , 70. N. 1& la RADIO 
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"There's No Place Like Home" 
To Charge Your Radio Battery 

Tun 
Sam,. 'l'Vll(Jta 

CItIng.. a 6-lIOlt 
a.ttnw at S .mI" ••. 
A .mIIll.,. du (I am,.) 
chin, .. a tS-1IOlt ""Ita'll at Z 
."".,. ... 

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 T ungar 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. 
Addreaa Merchandise Dept., General Electric Company 

Bride-port, Connecticut 

rr==========:,lpecial Service to Radio 
Jobbers and Dealers===;; 

Oregon and ashington 
Manufacturers' Representatives 

We ucluaively Represent Many Leading Manufacturer. 
of Standard Radio Equipment. 

WESTERN RADIO DISTRIBUTING CO. 
L. C. Smith Bldg. Seattle, Wa.h. 

Tell t'_ tbat ,... M" It Sa RADIO 

CHRISTMAS PHANTOMS 
c "rtliwu4 fr_ ,... II 

Captain Hamish was oiliaa the con­
trol on his engine-room telegraph. He 
grinned sociably as Norris came in. He 
was a pleasant-faced man of forty, with 
the skin that goes with sailoring and a 
pair of quizzical blue eyes. It was 
their first cruise together and he liked 
the unconventional off-hand n of the 
new operator. . 

"Well?,' he asked. 
"You're wanted on the phone," said 

Norris dryly, with just a hint of a 
smile. The Captain's eyes nuro 

"Huh! What's that?" 
N orris shrugged. 
"Some ass on a radiophone just called 

you up," he explained. "Refused to 
give a sine. 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. 

"Ail right," he said. "Let's see 
what this bird has to say." 

He led the way do .. m 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 Iimitkss distanL"e. 
Nothing more. He stepped inside. 

Norris plugged i~ 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. 
"Ail 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. N orris 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 

c " .. 'i ..... d " .. '01' 41 
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Why Magnavox is the 
Reproducer Supreme 

OFFICIAL tests with the 
oscillograph prove 

that the Magnavox electro.­
dynamic receiver repro­
duces incomingwavefonns 
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 U~.inch horn 

(u illwtrated) 

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 

R3 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 ill~ 
trated folder. 

---==. - . 
_ --r"' 

aheit 
tMGREATEl\ Radio 

Christmas ~ , 

THE 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 
New York: 370 Seventh Avenue 

~GNAVOX 
~ 8{adio 

(lite Reproducer Supre11te 
Tell them that 10U •• ,.. It 18 BUIO 
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"ILLINOIS" . THE RELIABLE 
CONDENSER THAT IS MADE RIGHT 

AND STAYS RIGHT 

Panel 
6'1 Plates ........•• $'1.00 
43 .. • ••••••••• $3.50 

Cued 
$8.50 
$U5 

Panel 
23 Platee •.....••.• $2.'15 
13 .. • •••••••.• $2.25 

Vernier with single movable plate applied to 18, 28 or 48 sizes, ~.OO utra. 

Above li8t is for our Regular Style with Knob, Pointer and Scale. We alao 
furnish the Condenser with 8mooth 8/16 inch 8taff 8uitable for Dial at 15c off 
Uat. 

A 8-inch Bakelite Dial with Condenser, add SOC to list. 

Full)' AlI8embled and Tested. IMMEDIATE SHIPMENT. 

Koney baek if not sati8fied. Just return within 10 days by in8ured Parcel Post. 

Sent Prepaid on Receipt of Price, Except: Pacific States. Alaska, 
Hawaii. Philippines and Canal Zone. add lOe. Canada add 25c. 

No Discounts except 5 per cent on orders of 6 or more. Send for Bulietin. 

CW 
MANUAL 

G. F. JOHNSON 
625 Black Avenue 

Springfield, Illinois 

By J. B. Dow $ 1.00 POlltpaid in U. S. 

The onl,. complete textbook on vacuum tube transmitters 

PACIFIC RADIO PUBLISHING CO. 
Pacific Buildiftg, San Francisco 

Tell &II .. $ha$ :rena .11" U III RADIO 

C o .. ri .... 'd fro", pog. 46 
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 jab 
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 closed the door 
stepped back to the deck. 
lay behind, the captain 
talked •• • 

softly and 
Whatever 
had not 

The sun was dead astern now I 
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." 
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~etail 'Price 

$1.85 
P. P. 1 Dc Extra 

Startling Effects C}{eyealed 
by Laboratory Tests 

Following are extracts from the unbiased report 
of the Amorc Laboratories, New York and San 
Francisco-

"Tested BradleYJtat a/ler 32 houT3 0/ conlinuoUl 
burning 0/ tube. Battery voltage dropp, d from 
6 .88 10 6 .01, but current varied only 2 points, 
uihich Was unimportant. 

" We discovered a Very important point thereby. 
A s voltage dropped, your devl,e automatically 
adjusted Itself through temperature 0/ 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 of our twenty years 
of experience with graphite rheostats? Order 
your Bradleystat, today, for better radio. 

Electric : Controlling Apparatus 
288 Greenfield Ave.,Milwaukee,Wis. 

tM~mbn of th~ National Radio Chamber of Commerce 

J\.,k lor the Check.rod 
Box at leading radiO deal­
ers. II your d~aler C,Innor 
supply you, please &end 
U!I his naml! and we will 
arrange ""uh him to dem­
onstrate the Bradleys,.' .. 

U. S. PAT. OFF. 

49 

PERFECT FILAMENT CONTROL 
Tell llle. lui 70 ..... Ii Ia JUDIO 
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AsseDlble·d-
But Not 
WIRED 

ANew Method 
of Buying 

Radio 
Equipment 

Buy your radio instruments according to the Standard Idea--ca nero 
UHly ana a che4per way. Our full line of instruments, including the 
popular D tector and T 0- tage Amplifier and the Multiple Wave 
Tuner, embody the latest de e.Iopments in radio practice. These instru­
ments are deliver d to you-completely equipped-bul not wired. You 
do the wiring yourself, using our simple diagrams and instructions, and 
save fully 20% over what you would usually pay for an instrument of 
this kind. 

The STANDARD 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 enables our factory to eliminate the costly operation 
of hand wiring; an interesting job that you can do in your spare time. 

STANDARD ASSEMBLING CO. 
6 Stone Street New York, N. Y. 

WRITE TODA Y f_ • da­
nlpllon of 1M Hriou. inafru­
men I. ale m.. an4 llaeir 
pr/ca. Aai .60ul our oller 
10 .lalp any iII.trumanl on 
recelpl of one-IIaW 1M pur­
cla_ price, _hjed 10 refun4 
If llac iII.frumen~ 4oe. not 
comc up 'oyoure"pcc,.,lon •• 

THE RADIO RUSH HAS ST ARTED 
~BB BBBIND THE OOtnfTEB NEEDS BBLP. AN BY 8.ILllNT 
SAloEDIAN WILL INOBEABE YOtJB BINDING POST BUSINESS 
AND DNABLE THB OUSTOIlEB TO WAlT ON BDI 1lLF. 

nrvBST U.OO Foa TWO OF THESB ATTBAOTIVE BOABDS. 
THEY WILL PAY FOB THEMSELVES THE FtltST WEBK. 

IMMEDIATE DELIVERIES 

THE H. H. EBY MANUFACTURING CO., PHILA, PA. 

T,II tbem· tbat 70 •• a. It III BADIO 

C .. II,ill ... tI fr_ to, • ." 
Fencing. Nothing gained. The 'sec­

ond officer left after a bit, plainly mow­
ing nothing. 

Down in the engine-room, oilers and 
tenders watched the gages, malting swift 
calculations. They shook their heads. 
If this continued • • • 

Six o'clock. The sun down behind 
the haze. The ' black smudge Rattening 
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 7" he demanded, harshly. 

N orris 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', 
elbow. 

"Anything . . . I can do 7" 
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 7 Oil--direct from the 

Associated pipes at Richmond. Clear­
ance all according to Hoyle. Nothing 
contraband. Norris checked bad in hi, 
mind • • . he had watched the supplies 
come aboard. Bacon, cased stuff • • • • 
no bootleg. Nothing there. What 
then ... 7 

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 I 
"Susan Reynolds • ••• are you in 7" 
Norris' hand went out. Then he 

pulled it back, smiling grimly. The 
cards were his now. Waiting I 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 
tu rned on his tubes. 

C Oft,i, .. "d Oil to,. " 
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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. 

ThePARAQONthree circuit receiver,because 
of its greatly superJor 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 payout your good 
money. geta modern receiver- the PARAGON. 

ADAMS-MORGAN COMPANY 

2 Alvin Avenue Upper Montclair, N. J. 

'I'ype lIDoS ~ ReceI.w (bu:Jadlaa nec.c-) 

(Ucen.sed Undn"Amutnmg Parenti) 

Rea. u. S. Pat. Off. 

Also Manufadur~s 
0/ 

PARAGON 
Radio Telephone 

Transmitters 
V. T. Control Units 
Rheostats 
Potentiomc;ters 
V.T. Sockets 
Amplifier Transfonners 
Detectors 
Control Dials 
Amplifiers 
Receivers 
Switches . 
Variometers 

RADIO PRODUCTS 
Ten them th.t )'011 " aa" h IJa RADle 

SI 
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On a Tuska Radio Receiver, every eveoln, 
you. can bear "Tbe Sandman's Story". Tbll de­
Iighta tbo children. Later comel enlertalniq 
Radio Broadcastln, for grown-upl. 

TUlka Radio will bridg dependable broadcul­
loll' Into ,your home, A Tuska Radio Receiver 
makes a ~onderful Christmas Prelenl . 

TUlk~ Radio II Substanlial, reliable, dependable 
a nd recognized. Inspect loday al your dealer'l. 

I 

THE. C. D. TUSKA COMPANY 
30 Bartholom .... Ave. Hartford. Co"". 

Pacific eou. Office. fll Mluloa Sue ... SaD Fra.acl.~o. Calif. 

Western 01llee, 738 W. Monroe 8t., Ohicago, m. 

TOI_ 
R.DIG 

" Chi-Rad" Storage "B" Battery 
b1l1l\ for .8rY1ce. Ablola\elJ' 0Il­
eqaall4 in qaaUt7 u4 pri_ 
halt the OOR of the cbeapen well-
1IUI4. norace "B" battery. Bet­
\er &114 cbeaper thaD clr7 cell 
"B" battvi .. bec&a .. rechar,. 
able. 

WW operate a tub. approDm&\elJ' 
1,000 boar. on a ImJle charge. 
Becbarce4 onr m.bt With "01U­
Ba4" S tor a.. "B" Bat\ery 
Ohar,.r at a' coR of aboat I5c. 
No not... or leakal. 10.... with 
"Ohi·Bact" Storac. "B" Bat­
teri... GD&r&IItee4 lor .emoe, or 
to be returDe4 at oar UPIDM. 
Or4.r yoar battery NOW. 

No. 109.-"Cbi-Rad" Storage "B" Battery, 
22Ya volt aectioD (mounted) .......... 16.00 

Write for yoar tr.. copy of oar 
catalo,. 

2Y.i volt .ectiOD (lingle cell)........... .50 
No. I09A-"Cbi-Rad" Storage "B" Battery 

Charger ........................... . .. 1,90 

DBALEBS: Write tor territory 
en "Ohi-Bact·' nAto parte &114 
Mtl--the 4e1UD4 '. increuiDl. 

Chicago Radio Apparatus COe 
415 S. DEARBORN ST., CHICAGO 

Tell them that you law It In RA'DIO 
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C 0"'1"".4 f~- ~. ,. 
" . 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 Lorna, 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 Idnd and carry it. Norris was 
waiting for that. He heard the watch 
changing. 

Hamish came in-tlUddenty. 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. N orris 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 hi. head. 
"Bob, .•. I've got to talk ••• to tell 

. . . somebody. A man can keep bottled 
just so long, and then the yeast starta 
working • . " 

The operator nodded. At last I 
"I know," he said. ffA friend . . . • 

you !mow where I stand." 
The Captain's hand abot out. Their 

fingers gripped. 
"Has it .... have they. • ..?" He 

gestured toward the instrument. Nor­
ris nodded. 

"Three hours . .. constantly. 1 cut 
'em out I" He waited for the explosion. 
Instead, . . 

"I thought so. Somehow, I had a 
feeling that you were -tanding be-
tween, .. " , 

His shoulders squared. ?lIprris saw 
him take a resolve . •. read it silently, • 

, "Bob I" The Captain spoke with dif­
ficulty. "I'm a dog .. . " 

"We all are." Norris' tone was 
equally quiet; , 

"Yes . .. btlt-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--Iow 
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 ..• 

c,,"N ..... d ... N' ,. 
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Peerleu Radio Labo1'8toriea 
~"'i' "fP«rllu RM/io 
~.--";,,,s. 

S-Fnacioco 
Nomnber I. 1922. 

IUoIO Dnlcu Co .• 
693 MiuiOll Strel. 

San Francisco. Cal. 
CaNTL .... N: 

In compliaau willi your requesl, we 
wish to state that unlil we used Ih. 
AeroyOlt we had no end of diaappoinl­
menll owinl 10 the fact Ihat Ihere are 
an many Radio Frequency Amplifying 
devicea of indilferenl make and none 
seem 10 stand or live the satislaClion 
thai we derive from Ihe Aerovox in 
conneclion wilh the Vanometer th.1 
you have been makinl. These Iwo com­
bined, we feel, are aboul Ihe most im­
ponanl ilem of our sel. We hope our 
pleasanl busineSi relationlhip may con­
linue forever. 

Yours Iruly, 
PaelLin RADIO l.AeOIATOIIIS. 
By AnNUl ANNIS, President. 

ArthW" ADDis/MR 

EDW. M.JONES 
]"",r.«6 !I"""', 

SAN PRANCIICO, CALlPOIUUA 

Anoyo" CoRPORATION. 
47 Kearnl' Street, 

Oc:lobu 28, 1922. 

San Francisco. Calif. 
GENTLUlIEN: 

You will no doubl be inlerested in know­
ing the results oblained by me in Ihe use 
of Ihe Aerovox Inter-Tube Coupler which 
I instaned about a month ago. 

I have received the concens from Ihiny­
six stations in six Slates and Canada. These 
were brought in usinl one stage of radio 
frequency and one of audio frequency. 

I have recommended Ihe Aerovox 10 
many of my friends, who are geltinl greal 
results from il. 

In conclusion I millhl add Ihal Ihe effi­
ciency of my set has been increased 100% 
since inslalbn, Ihe Aerovox. 

Yours very lruly, 
ED .... M. JONIS. 

BOYLE & KENNA 
Grtn.JI __ 

234 IIUSH STJtIIIIT, SAN JiRANCISCO 

RADIO DEVICES Co.. Nov_bu I. 1922. 
693 Milsion Street. 

San Francisco, Cal_ 
GENTLEMEN: 

I have been using your AcrovOll for the last sev­
eral months and have uperimentcd with one and 
IwO stages 01 radio frequency amplification. I have 
used your published bookup with lhe uceplion of 
adding a variomeler in Ihe plale circuil. 

I have been able 10 hear lIation. from San Diego 
Cal.. 10 Seaule, Wash .• and in the interior. badi 
10 Detroil. Mich., laking in Kan ... City. Mo. ; 
Davenporl. Iowa; Phoenix, Arn. ; Denver. Colo.; 
Sail Lake City, Utah; Creal Fans, Monl., and 
Reno, Nevada. All of IMoe stalions, with Ihe ex­
ceplion of Kansas City, Delroit and Davenport, 
have been received on Ihe loud speaker. . 

The results have been so amuing)y wonderful 
Ihal I lake pleasure in wrilina you this 'Iefler 10 
advise you of Ihe r.aull. 

Very truly youn. 
jRK :M JAMBS R. KENNA. 

Radio Frequency Amplification 
is simple enough for the mwice, and efficient 

enough for the adept professional 

The cut shows what the AEROVOX Inter-Tube Coupler looks 
like. The lette~ show what it has done in the hands of others. 

Why not find out what it will do for you? 

If 'YOU cannot get ;t from 'YOUT dealer, send his tutme and the price, $4~50, to 

RADIO DEVICES COMPANY ~q)iStributors 
693 MISSION STREBT ~ SAN FRANCISCO 

Tell them thal 7011 eaw It III 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 ordti an 
Acme ..4udioFrequency Ampli­
fying Transfonner. Hook it up 
to your detector set and sit. back 
easy. You'll be' surprised' how 
clearly and distinctly iricoming 
sounds may be heard. Then, too, 
the tones are na-

Acme Audio and Acme Radio 
Frequency Amplifying Trans­
fonners sell for only five dollars. 

. Your set is not COftlplete without 
them. 

The Acme Apparatus Company 
(pioneer transfonner and radio 
engineers and manufacturers) are 
also manufacturers of one and 
two.stag8. arrlPlif~~~tS, ~t~ 
tor units, detc;ctoi-ano tW~ Jt8gi 
amplifying units, the Acme Clear 
Speaker, the Acmefone. Acme 
C . . W. and spark transmitting 
apparatus offer the amateur an 
opportuniiy to not 'only receive 

but send his own mes­

!W'al. Som:ething 
usually so lacking in 
the ordinary set. 

~I :'CMf A-2 ~l 
sages. For s a I eat 
radio and electrical 
stores or write direct 
to the Acme Appar­
atus Company, Cam­
bridge, Mass., U. S. A., 
or New York Sales 

. Off~ce,·1270Broadway. ; 

. '. 

~ You will also wan~ 
the Acme Radio Fre::­
quency Amplif3ling 
Transformer because 
this will ,rea tly in­
crease the range of 
your set whether it 
be vacuum tube or 
crystal detector. Both 

" ... ? (~~ ~ s~ 
" --- r,., 

h":';~\ I 
".., 
v • . ' 
IIOi 

Ty".A.2 Acme Amplifyln, 
TrlUt.former 

Price $5 (Eut .. ..., Mia.) 

ASk 8150 for instruc­
tive free bo9k1et on .. 
.the operation of am­
pllfying transfor­
mers, both audio and 
radio frequency types. 
You need it. 

for amplification 

TeU tbelD tb.t fOil .a. It ID RADIO 

, C .. 'i"1f#4 fro ... ,.", $I 

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. ]t', taken money. It's 
going to take more • • .if she wins. The 
Prentiss line wanted me, but I turne4 
'em down. I grew up with Reynolds 
and 1 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 flat. They tried 
the underground then. Heard about 
me-60meway. One of their agents 
met me just after I leh Reynolds .• " 

"Well--go on.'" 
Hamish steadied his voice. 
~ was 'Scfte ••• rBstened. Two 

ttiotisand .. fl4t for "'throwing the cargo 
. eourided pretty -f>ig,· I .:could do a lot 
with two thousand ••• for her •• " 

"What was the plan 1" 
"I was to snag the Susan Reynold, 

inshore oft 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
Iy?" he asked apropos of nothing. 

Hamish shook hi' head miserably. 
"Some underling... that's what 

made me sore. I sent in word it was 
urgent. Game back and said Reynolds 
was too busy. That', 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 Harnish stood 
up. 

"That voice • • • the radiophone • . • 
they're trailing me in the Clytie • •• the 
Consolidated yacht. 1 don't dare ••• " 

"You mean • • • ?" 
"She's an ex-rub 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 

C ",.,i",,,4 0" ~, !f6 
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Listen to" Half the Continent , 
This Christmas! 

HERE'S the latest De Forest triumph, the D .. 7 
Reftex Radiophon~· Receive~. It's the newest . 

and most sensitive set of them all, with a tho~and 
mile range on a two .. foot indoor aerial! That's 
what you've been waiting for. N 0 outsi4e,~erial is .' 
needed. The whole set is as you see it he~ 

Ea.ay to control with its single knob -small, 
compact,super-efficient-and an ornament to any 
library table! 

Economical to oPerate, too, becauae 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, witboutinterfering .' 
noises-this is the set for you. Remember it's a 
Radio Christmas-and here's one set that is aU you 
ever hoped a receiver could be. Ask your De Forest 
dealer aboutn.. 7 and the other De Forest sets-today. 

De Forest Radio Tel. & Tel. CQ. 
Jersey City, N.J. 

.' 
f • ,.,.:J;., . 

:. .~ 

Ufhat ,·s .i ,'" ", j • • ;' ... . ,. .•• : 
". . ..... 

the Finest Recei,,;ng S~t. 
Made? 

I To be worthy of this distinction, the 
set · must have three characteristics- ' 

World .. wide receiving· range~ 
Reception in all wave length....,.. 
Reception witho~t.distortion. . 

RadioCraft D .. 6 -Regenerative Radiophone· (by 
permi.asion of De Forest Radio TeL &. TeL CC).) 
will receive even European stations, and of course 
an those on this continent. 

It receives on aU amateur, b~ting, and 
tranaatlantic wave len~ 

In clearness and avoidance of distortion, it mU8t 
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 actu~ d~mon .. 
stration. 

RadioCraft Regenerative Radiophones* (by per .. 
mission of De Forest ~o TeL &. TeL Co~) 

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. 
13.9 Franklin St., Jersey City, N. J. 

Tell them Ihlll you saw il in R .\OIO 

;S 
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FroDt Vie .. 
Panel No. 2 

HERE is the nucleus 
of your future 
sct. 

A 150-300 meter au­
dio detector equipped 
with potentiometer. 

Add other panels for 
loud speaking. greater 
distance and more se­
lect tuning. 

Rear View With 
Coyer Remond 

Panel No. 9 

Our Bultetin No. 302 
describes these novel 
sets with their out­
standing features. 

Write for it! 

THE E·D· WI~I~UP~CTURING 
PHI L ~ D a L II' .... I ~ .. P~ . 

co. 

;J;'*jI#fkii~.$?ii#'kI •• 
BRYANT TRANSFORMERS 

FOR AUDIO FREQUENCY 
IMMEDIATE DELIVERY 

A better truaformer for music: and 
epeech ia DOt made. We leave the ap­
pearance to you. 

Designed by former Government 
Expert RADIO AID 

Desisned to amplify all audio frequeo­
c:ies in voice rante with equal inteDlity. 
T akea up leu panel 1P&ce. ia extremely 
naned. baa beautifully blued IleeI IDOUDt­
iDs frames. iululation reaistaDces all above 
10 mesohms. 

Both windiop of beavy wire--will 
DOt bum out. 
'MitiHly Ga",..,.tnd u Rep""nteJ 

Ratio 3U to 1 $5.00 
Excellen, Propolition '0 De4I., 

·BRYANT RADIO COMPANY 
PALO ALTO. CALIF. 

OOU\&D,. nea4, .0Ua, •. 
11'0 battery Dolle ID YODr V. T. 
Bull, recbar,ed at hom • • 
A W. of from 3 to 6 ,ear • • 
leU, .lenrol", DO .pIUace. 
CUP OD for IlQ required YOltace. 

-A J"BW OF THB REA8011'8 

SNELL CELLS 
STORACE UB" BATTERY 

• bould b. OD YOUR .n. 
A' ,nIU BadJo D.al.r . or 

22 .... 11 .... 11 . ... .... , . ........ . , 1 .60 
U . " 22 C!t'1l. ............... ... 111 .00 
<lh.mloal Reniller .• • •••• • •••.• _ 1.116 

r f) 1\ !itA n Fr"n,. f.ro 
Or".r yO,,", no" tor ImmedIate .hiD.eD\' 

MANN & S N E LL 6BQL 4733 Geary St., San Francisco, Cal. 

Ttll Uaem thal YVII .. " 1& III JU.DIO 

C MtII" ... d Irtlfft to,. j4 

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 1" 
"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 I" 
"God .•• I" 
"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 sittill£ alone beside the oper­
ating table. 

Below, the ship's telqraph jangled 
suddenly; and the Susan Re,nolds wal­
lowed over on her beam ends ••• 

Norris picked up his receivers. 
" •• • • Hamish to the fone ••• Susa 

Re,nolds, are you there. r 
Smiling, Norris turned out his de­

tector lamp and lighted a d,arette. 
Christmas Eve 1 
Grey dawn, with the rocking lwei .. 

astern off the northeast • • • 
Captain Hamish 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 ,lad." 
Hamish picked up the drink. Nom. 

turned to his drawer and scn'bbled 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, breathin, heavily •• • 

"In God's name ••• who ••• ?" 
But Norris held up his hand. 
"I'm Reynolds," he said. "Robert 

Norris Reynolds • • • • " 
He went out and closed the door. It 

is not pleasant to see one of your com­
manders crying over .a bit of paper •.• 
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The Future 
ojRADIO 

The fun and entertainment that you and your friends 
set 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 n01» 

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 
Ida. 

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. 

Factory and General Office 

1913 Broadway, Menominee, Mich. 

Atlanta, BOlton, Cleveland, Chicago, Minneapolil, Montreal, 
New York, Pittaburg, St. Loui.. San Francilco, Toronto 

(1922/L-. ____________________ ...J 

Tell tbem lba' JOU law It III RADIO 

Signal Junior 
Detector Units 

For the amateur, and also the rap­
idly growing. cominerciaJ 6dd, we have 
developed an entirely new line of ap­
paratus, in which is incorporated the 
very lateat advancemeut of the lcience 
of Radio. 

Each individual unit it primarily a 
separate and di.tinct device, complete 
in ibelf, yet by addiq one to another 
any combination may be obtained. from 
the aimple cryatal detector through all 
the .lales of radio-frequency and 
audio-frequency ampli6catioo. 

Seuoned bowledse and esperi. 
enced handicraft are built into these 
unit.-the product of a plant and an 
organization whoee history in Radio 
dates back to the earliest daya of 
"wireleu." 

Y o."ll find our local addr ... in 
your Telephone Directory. 

1--------
COUPON FOR GUIDE TO 

I RADIO SA TISF ACTION 

57 

I Please send. without obligation, your 

interesting book about SIGNAL parta 
and sets, to the name and addreu 

writte~ in the margin of this page. 
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"TJu Pmk 
uf 

P.jecHoft" 

Patent~ 
Aug. I , 1912 

- ·nta t C,h e s 
your other dials 
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 
PARK)N Rheoslal (Patented) v.;11 match the other 
dials OD 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 oWside Ihe'cabinel, 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, v,;th your own name and 
your dealer's name, and secure a copy absolutely free. 

This .,m be a RADIO CHRISTMAS. 

Parkin Manufacturing Co. 
San Rafael, 
California 

PARJtJN MFG. CO.-SAN RAFAEL-CALIFORNIA. Gentlem.n:-

The handsome new illus­
rated Guide and Catalog 
10 PARKIN "Peak of P",­
feclion" paris and supplUs 
is M'W ready. Jus' in tiIM 
for you 10 use in picking 
"Peak of Perfedion" parIs 
for CHRISTMAS. Dials, 
rheoslals, knobs, condens",s, 
sockets, mlches, kcers , etc. 
-the bes' thaI f1UImy can 
buy, efI",y one the "Peak of 
Perfeclion", yet Ihe price is 
no higher. Quality deaJm 
sell/hem. 

Send US your name and 
your dealer's name in the 
coupon below, and we u';U 
mail you a copy of /he new 
PARKIN GI/ide and Cata­
log, the little u'ond", book of 
radio, absollltely frre. This 
uoill be a RADIO CHRIST­
MAS. 

Mail this 
coupon 
NOW! 

Pleue rush m •• coPy of the n .... Guide and Catalog to PAR.KIN Pco" 01 p.,lee/iorl PAR.TS 50 I will get it in 
time to use for Christlll&J. My own Il.Ilme and add ....... and the II&.1II. and addr ... of the radio deal.r wb.r. I 
do moat of my buTing. ~ as follows-

No_ . . . ...... .. ..... .. ...... ..... . ... ........ .. DCGltr . . . . . .•••. . . • ••. ...•. •. .•.•.. • . . .. . ..•.. .•. 

AdJru . ......... .. . ....... . . ..... .. .... ...... .. . . Addres ... .. . 

Tell them th.t 7011 ..... it In RADIO 

INDUCTANCE DESIGN 
Collli .... " fr_ POe. ~ 

F' from the curve. Knowing this, it is 
a simple matter to calculate the induc­
tance of your coil from either equa­
tion(l) or (2) . 

)'he 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 
nonnal temperature) regard~ess 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 

Gm2 

b+c+R 
gives the maximum inductance obtain­
able with a . given length . of wire whep 
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 thaA 
the most efficient. 

Numerous curves have ~n 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 Fi,. 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 th~ maxi­
mum inductance which can be obtained 
with this length and size of wire. From 
the coil dimensions Q, 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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Jt{ahe the most of 
YOur Chri stmas Trade 
Sell Crosley l{adio 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 units in­
corporate one stage of Tuned Radio Fre­
quency Amplification. We were the firs~ 
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 before. 
You cannot afford to be without a supply of 
CROSLEY Instruments during the Christmas 
Season. 

W rite for fully descriptive 
catalog and discount sheet. 

-6-R-B-&~ ~y-
BETTER-COST LESS 

RAD I 0 
CROSLEY MANuFACI'URING CO-

Department !U 

Cincinnati-Ohio 

CROSLEY REOEIVER MODEL X. A four tube out1lt the .ame .. 
shown in the aboTe acene. It conuate ot tuner, one l\&Ie ot 'l'unecl 
&ad.lo Frequency AmpWicaUon (the teature that b .. JD&d.e our larger 
leta ao popular). Detector and TWo Stacea ot Aucl10 Frequency Am­
pWicatton, in a beauUful mahogany Anlahed cabinet. It wW bring in 
cliatant atatlona loud and clear. Price Without phon... battane. 
or tubes .. •. . . .. .. ... . .. .... • ....... . . • .... • ... • . • .... ,66.00 

Toll them that JOU saw it In R.\.DIO 
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Listen to the World with T resco Tuners 
Regenerative Type Tresco 

Super-Universal Tuner 
C.bID.' 12l1tl'~ IDell ... 
I'ormle. or Bani Rllbbar PaDei. 
W.I,,,&, 16 lbe.; ."Ippl .... 26 lbe. 
w ... 1.11"" rail,., 160·16.000 If. 
TuII.n lulde-&laru, AS, BS. )[S. 
Recomm.Deled bT Il .. n of ,,,. Bllnall 

of If.rlla' Repone aDeI ",.raDteecJ &0 ~, 
.u ,,,. wlr.I .... 11\18ta. .I&"er OW •• p.rk, 
or tel.phODe w""11I 'Iae 1'.11,. of 'Iae 
•• IIe1II1, .te,loD. Thll II ,,,. olliT WII.I' 
ID t". worlel tha' 11 .. t"l1 rail,. of .... 
leDatIaa .1Ie1 ,.te t"e .11\1811 OD '''e _.U· 
.. , poalbl. .ID,le wire •• rlal. "'11111" 
&011 '1m.. AllupoUe, SaD DI.IO ,1,11.11 
el.arlT reacI '''I'OIl,'' .... • "'011D' &lalla· 
d.r .&0l'1li. N .. rIT all .tatlo.. .. u.. 
Ullited 8&ot.. of t". BIlI'MIl of If.rlla&o 
_. la OD ~I. WDII' III ,Iae oelltel' 
of '11. Ualted Stat... Del DO po'" Ia 
,.. eollllUT woold pra .. a' '''e ...-po 
tloa of ,.... .I~.I.. I, I. ...-. 
m.Dded for ~. I'.I'ID.... BIlI'MIl "" 
If.rlle" 8e1leola. COII......to. T1Iora 

DB LUU TYPB I. Dot"ID, .boa' It to ,., .. , of ord ... or 
IIIICl raplMiaa POlP' Uae Ial,,, ftlta,. b.,tarl... • replaoalD •• , of wlllol1 _ta OIllT • few 
eloDan. W ..... p elllT bT Pp...... Yoa do DOt lINd &0 "DOW OTt III., .boa' wlr.l_ &0 
o ..... te tIIIa ...... 01' to ,., ,,,. .11\181. aDeI teleplaOll. repone. O.bID.' II 1I1,IalT poU.W 
Del all parte a101la1 taI.1a. It Toa wia" para load ml\18l1 TOO -T ... 0" 01' two .tep 
IIoI\lPllter ... poata are 'P1'O"'ded 0. t"e wa ... for '''I. PIU"pOM. W. 0lIl7 .. II ,111. 'UI!' ... 
_bled ud eallbrated to TOIll' blllb OI'cIered willa '''e II'- It II .. aptete with .U 'ha' Ia 
DOecled peep' • .-II' of P"ODOI od • f.w drT OIU. &0 II,,,, 'lie II •••• ' of tIae AaelloD. BOldT 
to ... wlaa I, am ... wit" full d ..... &lo ... eo ,_, • olalld au opente ,\. PrlMCl., '116.00, 
... O. B. 1'Nta7. BaJ'b. ,11.00. . 
LIeaue4 utl!' ..... troq P .... , BOo 11111' •• 0D0'V'L&a J'B.D 

TRESCO, DAVENPORT, IOWA 
BOX 148 

CI-I 
W£©WUJJ~ 

RADIO - -PROTECTOR 
Here ia 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 abeo-
U • fae&a. "... .p ID ...-I tely lIt.atem n,,~p rtecl ., 

pftiUn at I taw no-
aDlD arre. lOll tlaet.r no-
aDlD. MnT T ..... • NJIIri­
lIT tIae IarpR elaotrtoal 1-. 
lD th. 11M 01 tile IInaII v __ Anwten dIQr.ft os. 
au.pUOD. 

It iI Lilted II, the 
U rulerwriterl 

JaUer LaboratorUl 
Alao MaJr.en of Solderall - Beat 
For 801deriq Radio Coanec:tioaa. ~ 'I'BD 

L S. BRACH MFG. CO., NEWARK, N. J. 
COGIIt R.",....nlGtiH.: Padlie Stat .. Electric Co •• San FraneUeo. 

Loe A .... I ... Oaklmad. Seattl •• PortLGnd. Spokan •• 

The Riggs Rectifier 
1'0. C71l&MDfOl Irouo. UftDDll 

110 nit, A. O. eo enle. 
e nit, II .. p. D. O. 

$12.50 
pnpU4 11117W ..... 

w. H. RIGGS 
.. 1M. ....... w .... 

THE RIGGS MFG. CO. 
VUAlll'A. OSlO 

DIeoou' to D1alar1 

TRACO Load Speaker 

Price $40 
OoapIN 1'. O ••• I .. ~CIIIOe 

Vemier Controz. $1.00 

THE 

Radio Appliance Co • 
INC. 

UIIS DltUad .. Itreet, ... I'ructaoo 

T.U t" •• ,,,., TOD •• w I, I. RADIO 

RAD~O I~r DECEMBER, 1922 

PROFESSIONAL RADIO 
OPERATOR 

C owft ••• 4 fr_ "6. 64 

are conducted, to give the applicant a 
searching oral examination; he wu 
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 perhapa 
would find himself introduced to a 
"jimmied up" quenched-spark transmit­
ter, with a request by the examinin, 
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 worda 
sent on an automatic transmitter at a 
speed of twenty words a minute, the 
signals being received in a pair of ordi­
nary telephone receiven shunted acroa 
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 lesa 
than twenty c6DKCUtive words without 
a break or an error; and since one hun­
dred worda are tranmJitted in the tat. 
he has virtually five ch&ncel to do this. 
The candidate usually ia not aIlawed to 
make corrections in his copy after the 
transmission of the test words. 

The transmittin, test is similar to the 
receiving in that one hundred COIlICCU­

tive characters, that is. twenty worda, 
must be sent without a break from a 
text totallin, five hundred letten and 
filUres (five letten are counted u one 
word). The sendin, is required on an 
ordinary small Morse key. which the 
applicant may adjust to suit himself; 
and the signals are produced not onl,. 
audibly on a buzzer, but also visuall,. 
on a strip of paper tape in an electrical 
recorder, which leaves the candidate no 
opportunity to deny hit erron. Many 
who pass the receivilll tests fail in the 
transmitting. 

At a result of exauerated stories cir­
culated by unsuccessful applicants for 
commercial operaton' licenses, there 
seems to have come to be a wide-spreacl 
belief among the amateur. 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 rna,. 
have sounded like this to lOme 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 anythin, wron, with the 
sending machine. 

The youthful adventurer hailing from 
the country, especially he who is bur-

c .... ' ..... 4 /HI "6. 61 
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R H A M STINE* 
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 belt 
results; and in specifying Rhamstine'" Products 
you are assured of satisfaction. They have DO 

superior in their field. 

On request we will send you a booklet mow­
ing the complete line together with prices. 

Afana/actared by 
Detecting and Amplifying Cabinet $50 

Adapt - 0 - Phone 
Without ReceiveR 

812.00 

Radio Frequency Ampli­
fying Tranaformer 

.... 50 

J. THO.S. RHAM.STINE* 
2152 E. Lamed St. Detroit, "Mich. 

• Afaker 01 Radio Product. 

Audio Frequency Ampli­
fying Transformer 

.... 00 

Potentiometer­
Type A-SOO Ohm. 

, 81.75 

Tell them that )'OU .... It iD RADIO 
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The Living Room is no 
Place for a Storage 

Battery 
Locate it in a permanent place away from fine 

furniture and rugs, then use a 

LEICH NON TUNE 
RADIO RECTIFIER 

to kcep it in condition. No attention-just throw 
the switches. Safe - Convenient - Dependable. 

Your tubeo ... iIl work more eODoloteDtly with 
tbe .lead,. volt"ge delinred by " fuJly 
obarged battery, aDd ),our eveDiDg eDtertaiD' 
mellt s will Dot be .ubJected to tbe aDDOY' 
aDce of cODtiDual adJustmeDt of tube fll,, · 
ments. 

The Non Tune Radio Rectifler Deed. no nt· 
teDtioD while charging. During power iDter­
M1ptloQ. storage battery cirCUlI Is auto' 
matie8J1y opeDed . 
The NOD TUDe Rectifier i. a time·tested in· 
s trumeDt that i. used exteDsively for rnil· 
wa y 8i/i'Dai aDd other work which requires 
nD effiCient ODd dependllble macbiDe. 

Your batt~ry will bave " lODger life under 
these coDdltlons. 

Asil your d. aJtr_o, u'rite fo, Bulleli .. No. 100, 

LEICH ELECTRIC CO. 
Man ufacturero 

TelepboDes, Switchboards, Accessories 

GENOA, ILLINOIS 

r.===uAYTON RADIO PRODUC 
Are th. most completc and most ac<:Unle of aDY Radio apparatus made by one Company in America. 

· .,~ -- - - - ~ ' .. 
~ "."'" .,o("~ • • · ¥,t.-. /" ~ ,~, ,re. . ..; · . 
.. ...... • - 0 ... ot'l -. Of 

Type B Vano Coupler Dayton Phone Receiving Set Moulded Bakelite Variometer 

VARIABLE CONDENSERS IN 4 SIZES List Price 
Type 9 P. C. S. SqU&te and Round Plate . 0003 Mf... ...... ......... .... ..... • •........ . $3 .00 

+~1~~:~~ : : : : :~~~L: :: :: ::::::::::::::::::::::::::::::::: ! :~ 
Type 45 P. C. S. • • • • .0015 Mf....... .. ............ ... ...... ........ 5 .30 
Type 17 P. C. S. CoDdensers with Vernier attached ... ... ..... .. , ... "........ ...... •. •.. 4.40 :m: ~\r&r;~ms.;t ... Wa.:lded B:kelite " ...... ~ ... : : : : : : .. : : : : :: : : . : : : : : : : : : : : : : : : : : : : . : : : : U~ 
Type A Vario-Coupler Moulded Bakelite ......... ......... '" ......... ..... . ... ... 7.00 
Type B Variom~ter Bakelite Tube Type . .. .. '" .• .. . . . •. . . . .. .... ... .• . .. ..... . .. ' . 25 

f~~::~;::~::::: :~:::::: .. :'.'::.:::: ::~ ~::~:~:: ~ ~~:::::::;:' : ~ ~:::~::::; ~ ~ ~::: i:il 
Phone Jack.................... .. " ... .......................... ...... ... .. . 65 
Genuine Bakelite Knob< and Dials 3 Inch . . . . ., . . .. ......•.• . ... ...... . 75 
Inaulating Rubber TubiD![, 10 ft. package .. . " ... .. . . . . . . . . . . ........ . 4S 
Radio Phone Receiving Sets .... . ... .. ... ... . .. . .. . . . . . . . . . . . . . . . . 75.00 

Jobbers and Manufacturers Wtlte for Cat.~log and Discounts 

The A-C Electrical Mfg. Co. 
Maker. of Electrical Devices for over 20 years 

Dayton, Ohio 

JEWELL 
LIGHTNING ARRESTER 

Approved by Undcrwriters' 
Laboratories, latest Code. Car­
bon block types (not vacuum 
type) using a brown glazed por­
celain case which cnn be in­
stalled inside or outdoors. Car­
bon block arresters have been 
stundard in Railway signal and 
telephone protection for over 20 
yenrs. Ask your dealer or write 
us for special circular. 

PRICE $1.10 

JEWELL ELECTRICAL INSTRUMENT CO. 
1650 WALNUT ST. CHICAGO 

Co"" .. u.d from PIJg. 60 

dened 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 some 
other equally grewsome radio-crime 
skeleton rattling its bones in his closet, 
is predisposed to become overwhelmed 
with secret terror in the laws-and-gov­
emment 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. 

'"{he . .sending t of the automatic trans­
mitter, as a matter of fact, is a~urate 
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: 17896 snowing north. 5-0-8; fire 
destroyed cargo 92 abeam White Bluff!? 
K-O-D-Q, K-O-D-Q. K-O-D-Q de 
W·D-G. Gear damaged wheel,-and 10 

forth. 

The punctuation marks do not have to 
bc written down, but the omission of 
anything else is counted as a break or 
an error. The transmitter occasionally 
slurs a letter when the contacting de­
vice is being shifted up or down the 
dials; but 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 
expiration of three months. Sever 
cases have been known of candidat 
who, while unsuccessful before one 
radio inspector, took the examinatio 
again in a different radio district before 
three months had passed. Since an in­
dividual record of every applicant for a 
radio operator's license, whether he is 
successful or not, is kept at Washington, 
any such prohibited practice is almost 
immediately detected. The illegally 
obtained license is then revoked; and the 
holder of it not only is barred from re­
examination for a year or more, but is 
liable to prosecution. 

I happen to be acquainted with one 
ingenious amateur who, having heard 
many alarming stories about the radio 
inspector's demon sending machine and 
not being able financially to weather I 

three-months setback in case of failure 
Conlin",d 0" paS:1 64 
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REMEMBER THE NAME! 
An Old 

'. Organization 
A New Name 

and a 
Real Radio Service 

-0-

The Largest 
and Most Complete Stock 

in the West 
Sold By Men Who Know 

-0-

The List Speaks 
For Itself 

-0-

Order Now! 

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 · 

-0-

Immediate Deliveries! 

MAIL ORDER· 
DIVI SION • 

OBSERVE 
THE SIGN 

820 W. 7th St. 
Los Angeles 

Oliver Garret.on 
ManGBer 

~ 

Tell tbem tb.t 70D .... It in RADIO 

OBSERVE 
THE SIGN 

~ 

560 E. Colorado 
Pasadena 

. E. G. Arnold 
ManaBer 
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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 ~re dependable 
Liated below are a few BRECO apecialtiea: 

V.rlometen ................•.... , 7.60 A. P. TraDlforman ••...•......... , 6.00 
VeriocouplVII ................... 6.75 BIDdID, Poate. N. P. or ID.ul.ted 

. V.rI.ble CoDdeuaera • ..a PI.te...... .5.00 Knob •.•....................... .10 '5 up 
2.00 

60.00 
66.00 

V.rI.ble CODdeD.e.... 28 PI.te..... '.00 M.bo~.DT C.bIDet., .. arloue .I&e •.. 
DI.I .. a·lD. Moulded ....•.. . .•... .75 B.kellte. Sheet. and P.Del •• lb ..... . 
abee.tate ..•.•..•..•..•......... .76 Straigbt Circuit TuDer .... . .•.•.•. 
Dry.tal o.teelon .........•..•... 2.00 Detector .Dd Two St.,e Ampliller ... 
IDciuetaDCO Switcb.. . . .. . ... .. .. •. ..0 Str.irbl Circuit TUDer. d .. tector .Dd 
8wUe~ POIDte ..••........•..•.•. .08 thr~ .Wogo- amplifier .......•..• 180;00 

Write for catalogue 

Bronx Radio Equipment Company. 
687 Courtlandt Avenue Bronx, N. t. C. 

"Manufacturer. of Quality" 

rr=====V ARIABLE CONDENSER.;:)====i1 
Bat by Euery Te.t 

We CaD .. tel)' OJ' that th ••• cODda ... an 
the b .. t OD the market .t the price. 

DBSORIPTION: 
The end pial.. are cu t from .beet B.kellte. 

Tbe mov.ble .Dd .latioD.ry plate •• re pUDched 
out of 30 g.u,e .heel alumiDum. CODtaet OD 
rotor I. m.de .. ltb braided plrt.n wire ID.Ur­
ing perfect eODlaet at .n time.. Tbe rolor I. 
mouDted ou l;4 ID. bra •• ab.ft. AU br ••• p.rte 

. are nickel pl. led. 
PRIOBS WI'l'H01J'l' DIAL: 

Llat LiR 
No. 3 PIatI ..•. $2.00 No. 23 Plata .. .• 3.26 
No. 7 Plate .... i.26 No. 31 Plate .... 3.76 
No. 11 Plate .... i .60 No. 63 Plate •.•• USO 
No. 18 Plata .... 2.76 No. 113 Plate .... 6.60 
Veruin altaeh~d to No. 28 .nd '8 .re ,8.00 

extra ineludinr 8 in. di.1 .nd knob. 
E ... ..,. eond.uaer I. tullT m.ronteed. 

MORTON & BORK'S RADIO CO. 
86S Fair Oab Aft. 8tocll:tcll, Oal1torula 

Read the RADIOADS on Page 111 
Tell lla_ tb., TOU .. w It In RADIO 

C""' ...... d fro". N' 61 

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 blanb, and the af­
fair ended r:ather disastrously, the ad­
venturous amateur narrowly escaping a 
few months operating on a rock-pile in 
a striped unifonn instead of at the key 
of a shipboard wireless aet. I should 
not advise anybody to try the experi­
ment. 

CODE DIFFICULTIES 
c"N' ..... 'd fr_ ;til' 14 

when mentally weary, u results are al­
ways disappointing. 

(8) Don't give up and don't stop 
your practise I The writer does not 
know of a single case where these little 
helps here outlined did not help to 
some extent. They are f!ot a universal 
panacea, but are intended as sugges­
tions for some of you fellows who say 
"Y es, I'd like radio if I only could learn 
the code." 

CALLS HEARD 
c" .. u.H,d fr_ ;'1' 44 

By 8~ LN Cktoa, 0al1t. 
Spk: (5dx). (6 ... ). (Odd). (6th). (6et). 

(6Ie). 61., (61.). (6km). 6ka, (6od). (60\). 
(6qll:). (6te). (6te). (6up). Iwl, 6d. (6 .. 11:), 
(6.bw), (6eer). (6.dl). IIIbq. (6a,Jb). (6.jr). 
(6.kl). (6.1.). (6&ld). eau •• (lIIob). (6&rk). 
(6ara) • . (6 .. 1») •.. (6 .. h). (e."')j (6bp.). 7fr, 
(7,e). (7m7). 7ne. (7DW). (70). (701). 7.0, 
(710). (7tw). 'he. 7"'. 7.0. (7 .. ,). h •• 7.,., 
(7aea). C.n.-(lIbd). 

O. W. 'h. '.b, add, 6br. 61.. 6px, 6 ... 
5sh, (6ce). (6eu), 6ell. (6th). 61d. (6ke). 
(6pl). 681. lid. 6.b. (6 .. ,). 6.cp. 6.hq. 6aJII. 
6.pw. 6.rb. 6atq. 6 .. d, 6nd. 6bpa, 6bl1lll, 
7bk. 71s. (71r) . 71u. (7mf). 717. 71n. 710. (7tq), 
7wm, 7zb. 7.k, 7adf. 7.e., 7 ...... 7.fw. 7 ..... . 
8emi. IIkkJ IIpn. lI.im. lI.mb, lI.nl. lleo •• II ... .. 
II.WIIl. IIbDf. IIbji. lib ••• lIeD1. IIdl1l&, IInq. 

By 6BPL, 212 Fulton S'. Palo Alto. 0al1t. 
C. W.: 5 ••• Spx. 7bf, illT. 7p1l&, 7.e, 7811, 

7bll:. 8)'d. 87P. IIni. lI,k. 
I. C. W.: H.y. lixd, 5TQ. 
Pone: ebbe (C.n. l. wbb. _. u ••. lu ... 

1I:7t, ked, 6xb. 6auu, 7xf. 
Spll:: 6dx, 7fq. 7,1, 71' .. IIW (O.D.). 

By 811oJ0. 6.0 II. Andrew. PI.. Lo. Anlel ... OaL 
All C. W.: "b.. (C.n.". '.b, 5px, 6xd, 6 ... 

Ii •• p. S.h, (6.k). 6cc. 6ep. (6,r). 611. eke, 
(610). 6rd. 6uw. (6 .. t). (6&eb). (6ajb). (lIa,Jf). 
(8.tq). (6.bx). (6bcdl. (6bcH. · .. er. (6bb). 
6bqf. 6bql, (6bum). 7bl, 7.0, 7tq. 71u, (7mf). 
7ae. (qr.l). 7a'" (qra I). 7.b_. 7.h. 7.0, 
8 .... lIam, IIpl. lI.mb lI.wt, II.WIIl. 1I.ul, IIbji, 
IIbja, IIb.7. lI.ml. lI.ml.. IIdte. IIdlm. IIxaq, 1I .. t. 
AnT01le be.rlng 6B.IC·. C. W. pee QSL bT eard. 

B, 8A11B. S3611 28th S'~ SaD ntelo, 0al1t. 
C. W.: C.n.--'b... link. bd, 15 ... (c. w ... 

..olee). 6ak. 6 .... 6ec, 6el. Ilea, 6ep. 6eu, eea, 
6eb. 6ec, 6eu, 6eo. 6rf. 6,r. 6_x. 6k.. 610. 61 •• 
6nll, 6pi. 6rd. 6rk, 6 ••• 61e. 6ta. 6uw. 11 .. 1. 6 .. " 
6 .. t. 6.bx, 6.hp 6.hll. 6.lf, 6.1u, 6.mll, llao&, 
6apw. 6eqw. 6.ff. 6aaj. lI.t(. 6.tq. 6.uu, 6.v4, 
6 ... a, 6.n. 6awt, 6bbe, 6bdd, ebeJ. IIber. 6bdw. 
6beq. IIbe., Sbfp. IIbie, 6ble. 6bll. 6bjq, 6bjr. 
6bjx. IIbkb. 6bk\, 6bko. 6bmd, IIbmll, 6bod, 
6boo, 6bp .. 6bqe, 6bqd, 6bq •• 6bqp, 6bq •• 6bre. 
6brk, 6b ... 6btb. 6bum, ebuft, eb.q. 6bWP. 6n. 
h.d, IInl. 6nv. 6d. 6z!. 1I1ll, 6... 7bb. 7bl. 
7bk. 71u. 7ny, 7ot, 7tq. 7 .. m, 7.0. hu, 8bd .. , 
lI.mb. IIbey. IIbll. IIdT. lI.aI. 

Spk: 6ex, 61e, 61u, 6mh, 601. 8qr. 6qT. 6t., 
6ur,' 6 .. x. 6a.k1 6.bw. fI.er. 6.hu, 6.le. 6.1d, 
6. ". 6ark. 6.tl, 6.1'1'. 6&wb, lbaJ. 6bea, 6ble, 
6b"d. 

AnTone baarln, IIA11B 6 _It AOOW PM 
QSL. 
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Surprise Yourself at 

i 
I 
= I 
:I 

~ 
~ 
~ 
I 
~ 
~ 

with a 

mas 
MILLER 
UNIVERSAL 
WAVE 
RADIO 
FREQUENCY 
AMPLIFIER 

Best for reception at Christnlas orany other tillle of the year 

This remarkable 
transformer will 
enable you to 
receive over 
almost unbelievable 
distances 

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 
BEST. 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. 

I COAST RADIO CO., Inc. 
~ EI Monte, California 
~ . Owners and Operators of K U Y ~ 

L~~~~~~~~~~~~~ 
T.II 'hem 'b' 7011 ..... I' ID RADIO 



66 RADIO for DECEMBER, 1922 

No. 2500 
2000 Ohms 

$6.00 
No. 2501 
3000 Ohms 

$7.00 

Concealed Cord Tips 
T HIS 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. 

M~attan Headsets have concealed cord tips. 

By enclosing the cord tips, all obstructions on the 
outside of the . receiver are removed and the smooth 
moldt;"d 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. 

Makers of the Famous Red Seal Dry Batteries 

New York Chicago St. Louis 
17 Park Place 114 So. Well. SI. 1106 Pine St. 

San Francisco 
604 Mission St. 

Tell them that 700 .a" It In RADIO 

SHORTER WAVELENGTHS 
C o"ti"u~d 'roK' pag~ 39 

"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 disclose 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, 
increases 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 easilr 
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 
lcingdom of usefulness. 

SPECIFIC ADVANTAGES OF SH.~RT 
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 talces a definite number of oscilla­
tions to change from the steady value to 
a larger or smaller one in order to "out-

COKliKIICd OK part 68 
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THE WIRELESS SHOP 
are Man utacturers or all 
kinds or QUALITY Radio 
Equipment, inclucUng De· 
tector and Amplifier Control 
U nit s , Potentiometers, 
Spider Webs, Sockets and 
Rheostats, Binding Posts, 
Transmitting Condensers, 
Radio Jacks and hundreds 
or other standard and provo 
en appliances. 

All Radio equipment Is 
mlLllu(actured by this Com· 
pauy under a positive guar· 
antee ot the HIGHEST 
qUALITY. 

r-------------_·_···--------, , 
The Wlrele.. Shop, 
1262 W . 2nd St., Los An,eles, O&11t. 

RADIO 12 • 

OenUemen :-Wlthout obU,aUon to me, send me 
your tolder "Radio 12" which tuny describes the 
latest d .... elopment. In the Radio 1Ield. 

I , 
I 
I 

Thousands uf Amateurs in all parts of the United 
States have found that Radio equipment manufac­
tured by THE WIRELESS SHOP to be of the 
very highest quality. For more than ten years 
QUALITY has been the outstanding feature of our 
products. \Vhen you deal with this Company you 
do not experiment - all equipment manufactured 
in our plant has passed the severest test before it is 
offered to the pUblic. 

Note this Detector Unit for $4 
We are featuring-at this time-this complete DET EC­
TOR UNIT, designed for back of panel mounting. By 
using this new Unit it is a simple matter for any Ama­
teur to build up a Receiving Set. All that is necessary is 
to drill 3 holes in your front panel, mount Unit and wire 
to Tuner. A complete Unit consists of socket for 
tube, rheostat, mica grid condenser and mica by-pass 
condenser, as well as knob and indicator. 

Our special price of $4.00 is so low that you cannot afford 
to assemble thc separate instruments yourself. 

Write For Our Illustrated Folder 
on Radio Appliances 

\Ve have recently issued an interesting folder, "Radio 12," 
which iully describes a number of the latest and most 
approved Radio appliances. This folder also shows how 
and why you can save fully 20% by dealing direct with 
WIRELESS HEADQUARTERS. Invaluable to novices. 
If your name is not on our mailing list, fill out and mail 
coupon below and this interesting folder will be sent­
FREE. 

Quality 

---I- irst, last and always 
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Name . .. .. . .. . ........ . . .. . . . ... . ... .. ..... . 1282 Weat Second St. Lo. Angeles, Cal. 

III Addres. . .•. .... ..... . ... .. •.•... . . ... ... .. . . 

Tell them Lbat )'011 .... It ID RADJO 
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NO PLUGS OR JACKS 
Needed When You Ule the 

ARKA Y UNIVERSAL 
CAM SWITCH 

The ARKA Y Cam Switch insures positive and i ... tantaneoua 
control of detector and amplifier circuits UDder ONE KNOB. 

Universal in operation. Provides for filament control of vacuum tubeL 
Valuable aB a ahort and long wave change switch or a Bend-receive switch. 
The ARKA Y Cam Switch is a beautifully built instrument, up to the high 
Arkay standards. 

Sold By 
Retailers 
Everywhere Price $5 l.eadina 

Jobbers 
Feature It 

Packed One in a Boz with Knob, Pointer and MOUDtina Screw. 

. 4t l'ollr D~Q/~r$ or Snd b, U$ Pr~paid to .4", Poi"t i" t"~ U. S. 

RILEY.KLOTZ M'F'G CO. 
17 Mulberry Street, Newark, N. J. 

Also .Uah·rs <J/ "'r/:o1 LOHd-Sl'caktr Radio HorllS, Cr,l'slol DclC<'I~·S. /'~r"i~, AdiNsI#rs. 

~:~~~~~~P:h~OI~o~~:ra~Ph~A~I~la~d~:m~~~"~'S~' ~A~rk~a~y~'~·a~r~i.~b/~.~c~n~"'~I~~,u~c~rs~.~~~~~~~~ 

WIS-WIN 
SWITCHES 

!ro. 768-& polA' IAdaotauca .wttcb 11.26 
~o.tpaid. Add 6c tor eacb addItIonal 

polAt. 
()rm only one bole in panel to mOil nt 
'omplete .witrh and rontarto. We make 
.witrhn (or all uaea. Circular S'l Iree 
)D rt"quc8t . 

D~n".,s re'rilt for (>rO(losilioll. 

Willis Switch & Instnnnent Co. 
I K1n,.bn~ St .• .Jam .. town. H. Y. 

We manufacture­
Condensers 
Variometers 
Rheostats 
Sockets 
Crystal Detectors 
and other parts. 

Write lor pm ... 

Butte Electric &: Mfa. Co. 
6,. FoliolD St. BIID FrIUla1aeo, OaUf. 

Phone Don,I.. US 

Use the 
CLASSIFIED ADS 
If you have something 

to sell. 

TeU &bem &bat you .. w 1& in RADIO 
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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-
, endy 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 j 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 not. Another 
variation is to have both register on di.f­
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 I\"1ajor 
General Squier's line-radio. They al­
low smaller structures to be used. 

J-By using 2-meter ",aves with 
, continuous oscillations and 100 times 

the power available to Stone, I\-Iarconi 
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 focII$. 

In such experiments, the smaller the 
apparatus the more limited the range, 

Cnn,i",urf 0" "aK~ jet 
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A Few G'ood Reasons 
The Advance 

For AUTO and RADIO BA lTERIES 
Cit ..... Your B"ttery witlt lIft 

AnV ANCE UNIT CHARGER 

Why 
Unit 

You Should Buy 
Charger 

.Most efficient, rigid and simple construction. 
Built on an entirely new idea, which iIlBures 
satisfactory operation. 

Will stand rough use without damage to parts. 
Very compact. Size five inches square. Hand­

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 8. 

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 ...... S18. 50 

Another Advance Product--A Precision Condenser Made 
Vernier and Plain That Has Met With the Approval 

of Those Who Demand the Finest 

• In 

Beautiful in appearance. All trimmings polished nickel. 
Vernier shaft 1. threaded 8/32 adjustable by aet 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. 
AU spacers aluminum to .001 inch insuring perfect alignment of 
plates. 

Vernier Price Plain Price 
3 plate . ....... $1. 90 
5 ........... 2 .25 
9 .. . .... . .. 2 .75 

11 plate ..... ... $ 5.65 11 .. . ....... 3 .00 
13 .. 5 .80 13 .. . ....... 3 . 15 
23 " 6 .00 23 .. . ....... 3 .40 
31 " .... .... 7.00 31 .. .. .... .. 4.1.5 
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 

Manufacturers 

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. 
MouQting posts 4-1.- inch round 6/32 80 spaced to accommodate 
any diameter dial. 
Brass nickeled spacers 6-~ inch diam. accurately machined. 
This condenaer must be seen to be appreciated. 
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ANNOUNCING 
The New Giblin Receiver, Detector & 2 Stage Amplifier 

!'1uler '111.110 Detector flO.OO AJIIpU4er '26.110 

$50 COMPLETE 
A GENUINE PERFORMER 

incorporating 
SINGLE CONTROL TUNER-It is easily and quickly tuned with 

full efficiency on any wav~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. 

Id_1I 41Ic01lJl' to 4e11erl 

DUPLEX VICTROLA AlTAOfMENT 
NEW PRICE $3.00 
An AUachment 01 birbe.t qnality for 
makinr a Radio loud apeaker 01 Jour 
talklnr machine and a pair 01 bead 
phonu. At your dealer or poat paid on 
receipt 01 price. State make 01 talklnr 
machine "ben orderinr. 

W. B. IIclU8DB8 
WlIeel1q. W. Va. 

FRAMINGHAM' 
The Rheostat 

with the 
Pantl 

Bushing 
New price 

is 

75 cta 

At 
Your 

D~Qln"1 

Three hundred thouund Framinrhame 
wpre aold I .. t year to uti.f1ed cu.tomera. 
Quan'i'~ pr'!duetion haa reduced the coat. 
The •• ",ng I. p ••• ed along to you in the 
new prire of .e"enty·f1"e cent •. 

\YHIP OWN£R" 
URADIO SERVICEV 

INC. 
80 Washington Street. New York 

WlIole.lle Dlautllll\orl 
80BBDra BBANOHB8: 

&.to ... 46 CmlhiU St. SaD Fnneiaco. 601 Mioaion St. 
Baltimort. II N. Eutaw St. Cbica&o. S38 S. Dearborn 8t. 
New Orb .... 740 Union St. Seattle, 67 Columbia St. 

Co"ti"u~d from tare 61 

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 
"~.mpty" 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! 
Ba4io BKperiDlmt. ... to eam aOllq 111. IPft 

totme 11), .eeurIq nlllClripUou to BADIO 011 

a ltllerll c-.18IIOII baIIa. 

Writ. toUT for 
full 4,\alJa to 

EASTERN SALES DIRECTOR 
8a1t. lilli, Ko0nr7 BJQ ...... 

Plttallurill. PlllllqlftaSa 

RADIO FREQUENCY AMPLIFIER 
For Loop Reception-Complete with Tuning Condenser and Detector. ,125.00 

UNIVERSAL RADIO AND RESEARCH COMPANY 
199 S. Fair Oah Ave .• Pasadena. Cal. Write/or JualpUoc clrcul.,. 
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The Book 
You Need 

c.w. 
MANUAL 

By Jennin,. B. Dow, U. S. N. 

A Complete Textbook 
Containinlf 112 P a If e, 
of Val u a b I e Data on 
Vacuum Tube Tranamitten 

T ELLS you how to construct 
various types of radio tele­
phone and telegraph con­

tinuous wave seta. Many dia­
grams and illustrations. Nothing 
like it on the market. Acknowl­
edged by the better class of 
radio men to be one of the best 
radio boob yet published. Get 
a copy from your dealer or order 
direct. 

The Following Dealers 
Carry The C. W. Manual 

Belaa aDd K:o~, 
SaIl Pnnciac:o 

LeoL!'~ 
RadioSallInatl~ America" 
WMtem Radio Blectrlc Co., 

Oakland. Calif. 
O. C. Battery" Blectrlc Co., 

Berkeley, Calif. 

1· C·l:::.mre::w/l; 8:m. 
W~ IIJIdIo alec. Co., 

Loe Anael .. , c.ut. 
PaalV. 10~ 

I>.ad-. \Aut. 
Soutbern Blectric: Co., 

SaIl Dieco, c.ut. 
Korthem Itadlo .. Blec. Co., 

Soattle, Wuh. 
W .. tem Radio DlatribullDc Co., 

Soattle, Wuh. 
Padllc TelepaDla Inatltate, 

Spolwlo, Wuh. 
lob W. Graham .. Co., 

SpoIt&ne, Wuh. 
Klelaen Radio Supply Co., 

Pboen1z, AriZ. 
Brie Book Store, 

Brie PtIIIIIa. 
lIalUl ~elephoDe Co., 

BODoJuJa 
Will. Guard .. Co., 

LoGdoD, Ontario, Canada 

DEALERS g:o~~s~ 
Write lor Trade Price. 

PACIFIC RADIO PUB. CO., Inc. 
Pacific Suildin. - San Franciaco 

17 W .. t .. 2nd St. -New York 
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Built by Westinghouse 
-you know they're right 

Nothing about a radio set is 10 abso­
lutely essential to satisfactory receiv­
ing as Tight 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-yolta •• , alow.diacharge, long-life bat. 
teriea, built .apecially for radio work. TeD typea-
27 to 162 ampere hou,..' capacity; 4, 6 aDd 8 yolta. 

WESTINGHOUSE "B" BATTERIES. Th. new 
Weatinghoua. 22·MG-2 ia a rechargeable 22-volt 
"B" battery and a marv.1 for ateady, noiaele .. , full· 
powered aervice. Gla .. caae; viaible iDterior. Laata 
indefiDitely. Two other typea. 

At your radio clealer'., or mo.t any 01 the 
~OOO Wedinghouu Battery Seruice Station. 

WESTINGHOUSE UNION BATTERY CO., Swi .. nie, Pa. 

STINGHOUSE 
RADIO "A" and "8" 

BATTERIES 

t 
FROST FONES 
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 the .. tha' you .... It iD RADIO 
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THIRD 

EDITION 

NOW 

READY 

CALL BOOK 
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 C\"ery 
Broadcasting Station in United States and Canada and each district. 

----A N D,----
How to Construct and Operate A Honeycomb Coil Set and Two Step Am­
plifier. 

PRICE $1.00 COMPLETE 
(DO NOT BEND 8TAllPS) 

Order from )'our de.ler--If lour de.ler h •• n·t them •• end dire~l. 
DBALBB8 WBU'B FOB PBOP08n'IOHI 

RADIO DIRECTORY & PUBLISHING CO. 
45D VESEY STREET, NEW YORK, N. Y. 

-~ 1: . .. - ~ . --1 -:--:::.ti'~ -·--~l-. -~,~ 
~:~:V~·:. ~; :: "~~.' .~ · :,~ .... ".! 

" ~ .. "" ." e!· .... •• " , • 
• • " • •• • ;''' • • " • • ;,C> ~ 
-AND NOW 

THE QUEENS FIVE UNIT SYSTEM 
Followlnc In Ihe popul.r w.ke of the Queen. "Oreen T.C of Perfedlon" V.rlometen 

.Dd Varlo~oupler •. ~ome. the Queen. FI .. Unll 8)'.lem-a " Oreen Tac of Perfedlon" 
eomplete "a~uum tube re~el"lnl ouUII. 

Popul.r dem.nd I. Ihe r ... on for Ihi.. Radlol.t. nation ·wide requuted It_o we per­
fe~ted II for r.diol.I., eapru.l)' 10 re~ei .. bro.d~ •• tlnc. 

Tbe lI"e on II. ~mplete. embod)' a Queen. Vario~oupler in a .Inlle unil-two Queen. 
Varlometen In a unll ea~h-. dete~lor un II and a one .tep ampliller uult. Earh unit i. ~on' 
.Iru~teel of .olld cenuine m.holan7 with lenulne bakelite panel.. The bindinc po.t. .re 
IOlid bra .. Iriple nl~kel pl.ted. New .ITle knob •• re unlforml1 uaed throuF,hout. m.de of 
,enuine bakelile wilh di.l. 10 m.l~h. Bile of ea~h unil I. 11K wide a 7 ~ , a 5~" deep. 
The lI,.e un II . et .ell. for '70.00, mlnu. balterie. .nel lube.. Addltion.1 . tep. of amplill· 
ealloD ma)' be added for a loud.peaker. 

From end 10 end, eYer)' in~b of Ihue unil. are m.nufaclured rlCbl In our own fador),. 
Thi. fact and bUle production .c~ount for Ihe popular low price. In line with Queen. 
requirement., .. ~h unil I. leroonal1)' In.pecled .nd Ie. led b)' our enf.·neer. before beinl 
~hrpped from our f.~lory. fler chi • . Ihe "Oreen Tal of Perfection" • placed upon each. 
'1'lI1. I. 70ur protection and our ruU'lDte~OOIr tor It . E,.ef)' unll Ie . ... our factor), 
IDdl,.lduall)' pa~ked in c.non •• neal1 )' I.beled. E .. r )' label ~arl'iel a complete de • • riplion 
of Ibe ~onl enl •. 

Unila .1.0 . old Indi,.iduall )': 
V.riocoupler Unll •• .• . .. •• '15.00 Deleclor Unit . • . .•• . . •. • . '12 50 
V.riomeler Unil . •• . .. . . •. '12.110 Amplitler Unil •• . •. . .. , .'17.50 

Wrile loda), for our ,.aluable ~alaloll .bowinl our complele line of " Oreen Tal of 
Perfeclion" radio apparalu •• locelber wilh aUracli,.e pric... It·. free. 

QUEENS RADIO COMPANY, INC. 
WINFIELD, L. I. 

Memorize Code in Three Hour. 
117 \lie OOf)'dOD 8D7der Oode Ke\llod 

Ouaranleed: If )'ou fail 10 memoriae Ihe 
~ode b)' Ihi. melhod after Irial. return In· 
.lru~lioD' wilhin ODe wep.k .nd mon.), will 
be refund.d. S.nd '1.00 10 Cor),don 8n7' 
der. 1161 B. Rid,eland AYe .• Oak Park. l11. 

Prot'O$itio .. 10 d,ol,r$ : _i" 

F·BJl.I!:T~TlON 
RAMO IXOJiIJIi'li&Ja 

.... ~IUoode •• Q~ Ill. 

Tell 'bem lhe' )'ou .aw II In RADIO 
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EXIT "KUSD" 
Co"'i,, .. ,d fro", ~a~, 10 

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. 
Bv 8:00 the whole coast mew 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 wa.~ making. Gradually the 
facts became known. Ashore, marine 
agencies. shipping interests, hundreds of 
radio operators-amateur and profes­
sional-were at their instruments, 'Iis­
tening, listening ... 

Sharpl), 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: 

"SOSI SOS! SOS!" 
It was followed by a direct call to 

"WMN" and a repeated position enu­
I meration, "WMN"-the Ent~rpriu an­
I swered immediately, the operator having 

been w~iting momentarily for that very 
thing. .-

"Come to our aid '" came Chief 
Operator Bell's imperative command 
from the distant, burning City 01 
Honolulu. 

"Coming '" replied the Ent,rJlriu 
laconically. 

The listening world knew the nre 
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 Enterpriu, swinging 
about in its course and racing to the a.~­
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 tum turtle, 
the work of launching the life-boats had 
begun. One by one, they were loaded 
up and swung c1ear--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 came out, it was learned that 
there had been no panic. 

Again, later, on the air, came the 
flash from the burning vessel: 

"Ent~rJlrist-are you coming?" 
"Yes-ho\\' is it?" 
"Lowering boats now -very bad 

fire .. . " 
Excitement sprang to a fever heat in 

all directions. Practically all radio 
business on the coast sllspended. 'Vould 

CONti" urJ on taKe i4 
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Sensational *ma~ Offer i 
Standard Cunningham Detector and Amp­
lifier Tubes Given Free as Xmas Premiums 
For Securing Subscriptions to "RfA,DIO" 

.. , 

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
tions. $10.00 worth of Radio useful­
ness for only five dollars. The Am­
plifier Tube is Given Free with three 
Subscriptions. 

~ , 
~ 

~. 
~ 
~ 
~ 

I 
~ , 
I 
I 
~ 
D 
~ 
~ 

~ We have only a limited supply of Tubes on ~ 

hat/d. Order early. Shipments made on "-
Day Orders Received. ailS 

I ~ 
I: Mail the Coupon = ~ Cunnm6ham Type 0 Cunnin6ham Type ' til 
~ C - 301 Amplifier Rig h t N Wand c - 300 Detector Q 
81 Tube Giuen Free M k Y M Tube Gillen Free IR 

I
r.'(~ a e our erry ~ 

with Only Three with 0 n I y Two 1M 

"' Sub.mption. to Xmas Still Merrier Sub.cription. to ~ 
ie,''\: "Radio" "Radio" ~. ' 
~ The Offer Expires on Dec. 24th. " 
. ~. ')j . 

~ '., t31 p'S~2!1~!!l;~!t1ll9[~~!i~~~1-~~ Q 
~ ~ "RA~IO", Pacific Building, .~an Francisco ~ ~ 
~ .. .;. Herewith is $ .......... and 25c for malbng charges. Send ~. ~~ 
.. ;.. ~~ "RADIO" for one year to each of the following: .... ~ 

!1 n Name...................... Address....................... ~ ~ .. 
~.,;'15 Wi IA~ 
: .. --iI ~ Name...................... Address....................... ~€!' ~. 
a:J,li . .,' ~-. tt.M 

rp~ __ ' ',de Name Address .' . '~" .. :. 

L
"'·~I'. ~ S d p ..... :................ ........................~ ~';~ 

".\A' . l .. · ••• ?; .... ~: .•• ,.....!!':!> .. ,~~ en remlum. to........................................... ti...~~-.... ,~~~.~~\~·.~t~ 
•• '~~~'. :~II' .-.~p;.. :.~;{'\j,~~:, .!.~ ~vrf'.~.Yt:.:;~\ .. ~ f!r.>;~ !!'"j' .. r:- !f"j:'!i r!:y.1I!!l~.Y~ !!,"'y~~j:.~ ~~,~ .• ~..., .• ~~ ..... -:. :~~K .. "~ 

'--' ~,._ ~;~ ..... P'.""~. ~po ...... ~ .. . ~ ..... .."..Iij .• ~P\.~" ~Pi .... .,~ .. ~~.Ii1L-.... _lfii:. . _, 

Tell lbem tbal )'OU ..... it iu RADIO 
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125A-RADIO RECEIVER AND AMPLIFIER .... . .. ... $125.00 
Doub/~ circuit, using IrimllTl condmur; ddutor ,. /two stagu 0/ audio 
and ont radio fr~qu~nc,. "solid mahogan, cabind. "highl, ~6icimt 

long distana sd. Rang~ 200 to 700 m~t~rs. 

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 are 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. 

Compltt~ RUti'fling Sds 
/I ariable Condenurs 
Trans/ormtrs 

A COMPLETE LINE 
Rh~ostats "mplifius 
Dials Coils 
Knobs Switchu 
T~/~lllon~ R~cti'fltrs 

Meters 
Jaclts 
Relays 

NOTE - We de.ire a lew 01 the be.t radio di.tributor. on 
------ the Coat to repre.ent our line. Our pro"o.ition 
i. attractive to thoae de.iring a high cia.. product. 

The Allen D. Cardwell Mfg. Corporation 
D~alers' and Distributors' Discounts on Rtqutst 

81 PROSPECT STREET 
BBOOItLYN. N. Y. 

For CORRECT RADIO MAIUNG LISTS Use 
THE POCKET LIST 

Of Badlo Xaaulaotv.., Jobb.1"I aod D.alen lA the UDlte4 Sta. aDd O.Dad.. Ian .. 
qaanerl,-.J.0OArJ. April, Jo1, .d Ootobar. Ootober. 11122. I •• ae oornote4 to S.ptaaaber 
15. 11121. 0lu.1te4 .. dar tUM dUl'enot b.a4lo....-m.oafaetv.l"I. Jobben .d d .. I._ 
.od .Iphabetlcall, .rruce4 b, .tatee, ertl.. .od towDI .od Dam.. of llnILI. OootalDiol onr 
15,000 _ •• aDd a44reae ... 

W. han bMO .1Ioeptl_lI, ear.fal to ••• to It that .. err maoafaetunr. Jobber .. 4 
.... ar \a 118te4 .. 4 .. dar th. PBOPER OLASSII'IOATION. Xo.t _III... 11., 000_ 
oharp more 'uo UOO for a 11a' of till. klo4, aD4, .. a ral.. ,lao.. npplled are far tro. 
boIal oorree'- Compare UIia 118, wilola .. , oUlar aU ,oa wlU 4114 I, to b. Ul. yerr .... , 
... talAabl. ao".llore a' aD, prle .. 

Oetober Dumber read, for 41.trlb.,loo Soptaaabar 26t'" Prloe eIi.OO p.r oop, or fl0.00 
pw , .... (fou Ia.a ... l.oladlDl mootlll, .appl .... " wblela k .. p 'b. 11., abeolatel, oomet 
.... p to 4ata .t .11 tim •• ). Ootober edltl •• limited, •• od 10 ,ov ont.r wI'h r_Ittaooe 
toU,. 

F. D. PICKENS 
1011 CJaniac'oa -&net 

TeU tIl_ tU, 1ft eaw I, I. RADIO 

CI"d/ll",d frOM '''6' 1Z 

the Eni~rpris~ 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 came 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 Ent~rpris~ 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 • • • I 

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 t~e 
smoke billows that lay liJce a pall around 
his ship. And then ••• 

uL~tlfJin9 ship now, GB, ... - . -" 
The most dramatic farewell ever 

recorded in the history of Pacific wire­
lessl 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 W ~it Farallon~ 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- / 
ficiency the entire ship's personnel an~ 
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-

c o",ill,,,d Oil ,G61 16 
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If You Have a Radio Enthusiast in the 
Family---Put This on The Tree 

If you buy a receiving 
set for a gift. be sure it 
IS "PACENTlZED." 

"iIlilts ts 11 Illlilto 
mqrlatusu" 

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 MDI03 

Don't Improvise-"PACENTIZE" 

PACENT ELECTRIC COMPANY 
INC 0 R P 0 R A T E D 

Manufacturers and Distributors of Radio and Electri cal Essentials 
Executive Offices: 22 Park Place, New York, N. Y. 

BRANCH OFFICES 
Philadelph iG. Bourse Build ing • Wa8hington, D. C .• Munse)' BId. 
C . 3 S San FranCISco. Sheldon Bldg. 

blcago. 3 o. Clinton S treet Canadia" and B dt ish L iCtn!us : 
M , mbcr!, Radio S ection, Associ· Colo nial I<adio, L td., Hamil/o .. , 
aled M fr!. of Electrical Supplies Canada 

DECEMBER RADIO SPECIALS 
No order. 

.ent C. O. D. Clapp-Eastham Sets Send S tam p • , 
C h e c k, Money 
or Money Order. All Ap_atu. Ie the N_ .. t 

Lataat Medel. Lice,..ed under Arnutron,. U. S. Patent 
ReJUlar Sale 

Price ABUSTERS Price 
'2.50 Brach Inside Type Apprond . . $1.711 

3 .00 Brach OutBide T),pe Approved 2.75 
:l.OO Ke)'stone Approved . .. ... . . . 1.76 
3.7;; 100 .\ 600 V. Compo Ba .. 

Switches ..... . ... . ....• ... 2.00 

AKMBTERS 
6.00 Radio Corp. 0·25 A Hot Wire. 
6 .2;; Radio Corp. 0·5 A Hot Wire .. 

BOOKS 
2.25 PracticGI Wirele •• Teleg . . . . . . 
2.50 Prepared Radio Meuurement. 
2.25 Radio Telephony .. . . . . . .. . . 
2.25 Wirele81 Experimentera' 

Manual . .. .. . . . . . . . . . ... . . 
1.50 Radio for Everybody . . . ... . . 

.35 Lessonl in Wirel .. s Teleg . . .. . 

.3S Experimental Wirele .. Conat .. . 
.35 Operation of Wirele.a Teleg .. . 
.75 Radio Hook Upa. by Sleeper .. 
.75 How to Make CommerciGI App. 
.50 Conlt. Plan. No. 1 and No.2. 

each . . .. . . ... ... . . .. . .... . 

BINDING POSTS 
.18 Hard Rubber To" Large . ... . 
.12 Hard Rubber Top Med .... .. . 
.10 N. P. Bra •• 5/16 Diam .. . . . . 
.12 N. P. Brae. 11/32 Dian . . . . . 

OOILS 
11 .40 R 22 Signal Arlinton Coupler . 

8.50 R 23 Signal 2000 lDeter 
Coupler . . . . .. . . . . . . .. .... . 

5.40 R 27 Signal Tuning (,oil . ... . 
5.00 Whitall Vario~ou"l~r .. . . . . . . 

4.10 
4.00 

1.110 
1.110 
1.50 

1.110 
1.10 

.211 

.211 

.211 

.59 

.59 

.39 

.08 

.10 

.011 

.06 

8.00 

8.211 
11.00 
3.00 

Type "HR" Regenerative Receivel'--180 to R~gular 
825 meten-aolid mahogany cabinet. Price PHONE OORDS 

R~' Prt S III Prt .80 Double 5 feet cord • . .. . .. .. . 
e._~ ce peel ce .50 Single 5 feet cord • . . .. . ... . . 

Sale 
Price 

.311 

.26 
"0.00 '211.00 PHONES 

T)'pe "HZ"-Two'etGge Amplifter, a com· 7.75 BGldwin "C" unit. . . ... .. . . 8.00 
pnnion piece to the "HR" . .. .. ... .. '211.00 PLUGS AND JACKS 
Regu lar Sale 25 F If' Price Price 1. rost ~ ug. or tl" •. ... . .. .. . 
$35.00 "HR" Set., oak cabinet, :~g gr.,~~ci 6J::k;e~:d~I~Ri :: :: : : : : ~ 

.pecial .. .. . . . . . . . . .. . . • . '22.00 1.00 2 circuit Jack. FederG\. _ . . . . 
$85.00 "HZ" Set., oak cGbinet. 20 1 . 't F'I C t 

apeelal ..... ........ ...... U2.00 ho 2 ~l~~~:t Fi.: C~~t: ::" : ::: : : 
THE IDEAL REOEIVER ROTORS 

Type' 'R7.' '-Solid Mahogany Cabinet. The .75 Composition 8 11/16 Diam .. . . 
lateat model made. SWITCH POI N'Jl'S AND LBVBRS 

.711 

.511 

.80 

.80 
1.00 
1.20 

.110 

"BADAO" .50 Paragon Switch Len... . . . . . . . .25 
A combinatiou of the type. '·HR" and .50 Whit,,11 Switch Lever....... . .311 

"HZ". 175 to 3000 meter.. .03 S ;~itch point. 1/4d/8 per do.. .10 
Regnlar Price Special Price .05 Switoh Stop • . .... . ..•. •.... . 02% 

UOO.OO '811.00 SOO][JITS 
Opponnn1U •• Uk. thla onl,. come onc.. Act .75 Whitall No. 707 Bakelite .. .. . .50 

now--4oD'\ dela)'1 1 .00 Whitall No. 706 Square.. . ... .50 
Regular Sale MAGNET WIRE. DOUBLB OOTTON 

P";ce OONDENSERS Price OOVBRED; 1 / 4 pound Ipoola 
~.25 Feaco 3 plate uriable . . . .. . . 1.66 .35 No. 18 D.C.C. Price per .pool 
3 2 - F 11. t . bl .35 No. 20 D.C.C. Price per epool 
." eaco p a e urla e . .. .. . 2.40 .4;; No. 22 D.C.C. Price per spool 

4.00 Fesco 21 plate varillble.. . ... 3.00 .50 No. 24 D.C.C. Price per .,,001 
4.75 Fuco 43 plate variable . .. . .. . 4.00 .. 'is No. 26 D.C.C. Price per .pool 

.35 RTI, .'one Fixed .001 .. .. . .. . .211 .65 No. 28 D.C.C. Price per spool 

.35 RTL Grid Fixed .005. . ... .. . .211 .85 No. 30 D.C.C. Price per .pool 

.35 RTL Grid Fixed .00025 . . .. . . .211 .60 No. 23 S.S. Price per spool . .. 
.50 G. A. Grid lenk Meg . . 0005 . .. . .30 
.35 G. A. Grid .005 ... .. .. . . .. .. .26 BUZZER SETS 

.29 

.31 

.34 

.38 

.47 

.511 

.80 

.50 

.35 G. A. Phone .0025 .. ... . .. . . .211 2.70 Signal Ke)' and Buzzer . ... .. 2.00 

.70 Pnmgon Moulded .001 .. . . . . . .110 .80 High Pitch Bunera . . . . . • . . . . .80 

THE WHITALL RADIO CO. lIIu.trated Catalogue and Code 
Card Sent Free With Every Order Springfield, Mass. 

Tell th.m that )'ou la .. it in RADIO 
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The LITTLE GIANT Receiving Outfit 
RADIO FOR EVERYBODY 

Simplified - More EHicient - Lower Priced 
I N LESS than a half hour after YOIl bring home this 

magic box, the family can listen to the radio programs 
of music, enterta'inment and instruction. You don't need 
to know how it works or anything about radio. All you 
do (once the detector hall 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 madl" to coordinate with the Little 
Giant, are extremely sensitive. The Little Giant Sl"t. 
Metro Headphones and aerial complete, neatly packed in 
black leatherette box for only ......................•.... 

Complete 
Outfit 

I With Metro Head­
phonu. .-I.erlal. 
IIl"ulator, Ground 

I Wire and Ground 
I ('lamp, packed in 
I ),Iark leathere". 
I box. 

Dealer.! Sell Something Everybody I. Buying. 

Metropolitan Radio Corporation 
67-71 Goble St. Newark, N. J. 

Hear Radio Right! 
SiarD .. Superadlo Speciala, .ama a. Dud b, aal"l'7 T. 8&arDe. III hi. ledure·demoll.tratloll. 
OD Chautauqua alld Lyceum Circuit. ill Uilited Statea aDd Cauda, ullder all cOlldi&lou. 
2500 mile receinr. t .. o .Iare., plano 1I1l1.b mahorany cabinet ....•.•..••••..••••• '1100.00 
Two .tare radio frequency ampliller. the be.t.................................. ,76.00 
Deteclor, and one .tare audio frequ"llcy ampliller................... . ........... ,40.00 
Deteclor, and t .. o .&are audio 'requellcy ampIiRer •.••••.•••• . .•.•.•••..••••• , •• ,60.00 

Wltb aulomatlc IIlameni cOllirol .• • ••.........•.. , ..•••.••• • ••••.. ,.... . .. ,eo. 00 
Clapp· Eaatham, We.&inchou... aDd olher .tllldard outll t. at repler price', 

Starnes Superadio Service, Covington, Indiana 
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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 circumstancts, is 
one other factor which should be of 
intertst 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 livts I 

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 ad vices 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. 

.~~eB!~:~ ~ 
B 1 II 0',. c i .~:;4 
H' u il1 CI"d- ...u... ___ .... 
", wit" t" ~ -----,­
"Challyn" Sink- .......... 
or - Swim Ban 
Tnt" Sd. 

Condition of acid 
. instantly di.cloeed 

by the way the 3 
balls of different 
:olon and weighta 
,ink or swim. 

Won't Break when 
:lropped. 

Deptb of acid le.led by Deptll aaup. 
Di.liIled .. aler added neatly wilh air' 

controlled rubber·atopper. 

Dubilier DUCON Plugs I 

Se' of S .. Wultratecl. U.OO. Ordaz 
from your Dealer. If he lriu 10 .ell you 
aotnelhinjt elae ..... ,d hi. name and addre •• 
and your dollar. Sel...-i11 be mailed 
po.tpaid. 

CHASLYN CO. 
FREE SVUSCRIBE TO "RADIO" FOR O:-'E YEAR AND 

\\'E WILL SEND YOU A GEXUINE DUCON. 
"RADIO." Pacific Bldg .. San Francisco, Calif. 

TeU them that you .... It in RADIO 

4309 Kenmore Ave. 
Chicago, Ill. 
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FREQUENCY 
Tuner, Detector and 
Amplifier for only . • 

.. $ 30.00 

BuUd your own set &Ild buy the 
puts trom us . Tell U8 what kind 
ot .. Bet you want to build . We 

Will Quote prices . 

Build Your Own! 
We will send you the following parts required for 

constructing the set: 

2 Variometers 1 R . F . Transformer 
2 Rheostats 2 Sockets 
2 3/ 16" Dials 1 23 Plate V . C. 
1 Potentiometer 1 A . F . Transformer 
1 C-300 Detector 1 C-30 1 Amplifier 

Also a complete wiring diagram 

Any Parts for This Set Sold Separa t :. . 

ROSS R/WIO SERI'lCE 
Extellds Cordial 
Xmas Grutings 

to You 

Gel your 
name on 
our f ree 
Mailing 

Lisl. We 
will send 
you our 

Bullelins 
regularly , 
• 

We have a large stock of stand- " " 
1lrd supplies on hand. Our mail / -:,., 
order department is equipped ,, " o~ <:> c~· 

lIJ .... (,0 

to take care of your orders ,," +"'~ .. ~e;.<; ~. 
. h· h f CfJ"> ~ ~v Wit In one our a ter we ,, " ~ <:> .. ~ 0"" 

receive them. Consult / ~" 
" ~ us first before you ,, " ~ .,,¢ 

buy. Send the ,,~,G XJyy"t,> 

coupon for our ,, ;.. ~ .~ ~ 
. 1· t " c..v. ~ p ric e IS. " -.., ~~ 

/,0 ~ 
,, ~~ .oXJ " .....,v ~ 

" dJ :' ~<-. . " ~--.. .... 
" c..~ .:.:~ . 
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"REGAL" PRECISION BUILT RADIO PRODUCTS 
ARE MADE TO SERVE AND SATISFY 

Their Reputa tion in the Radio World Is Built on Quality 

"REGAL" 
PRODUCTS 

Y" cuum Tube Re· 
ceivers. 

Crystal Detectors. 

Condenser s. 

Vario Couplers. 

VBriometers . 

WRITE for catalog 
No. 14, showing our 

complete line. 
Filament Rheostat 

Has full exposed resistance wire, 
Inductance Switch with Knob and Dial giving criticnl adjustment so nec-
A l5 'point switch complet" in one unit. Requires but e.sary to the efficient operation of 
one hole to mount on panel. Smooth wiping contact a vacuum tube. Fine, smooth work-
o ver head. macbined to sa me height on one piece ing control. Handsome knob, heat. 
contacts. Complete Roldered assembly attached, or re o resista nce base lind hi ghly nickel 
moved from panel. by means of one threaded shaft 
bushing. Gives inductanre re~lation by $2 00 plated pnrts. 6 ohm. $1 25 
dial contact. •. ... . ... . ........ t •• •• , • • • • • • re8Istance--2 .2 amperes • 

W A N T E D HIgh grade dhtrlbutor tor Sa.n Francisco and 
: Los Angeles territory. An excellent propOSition . 

AMERICAN SPECIALTY MFG. CO.. Bridgeport. Conn. 

DECEMBER EMPIRE RADIO BULLETIN 

TUNER 
$25 

DETECTOR 
$6 

R. F. 
AMPLIFIER 

$14 

A. F. 
AMPLIFIER 

$14 

The Tuner and Detector make a complete Radio Receiving set. 
The Audio and Radio Frequency units may be added, at will, 
to enlarge the outfit. so that receiving can be accomplished 

without the use of an out-door aerial. 
Dealers and jobbers write for attractive proposition 
Amateurs send 10c for our new and complete catalog 

EMPIRE RADIO CORPORATION 
Manufacturers and Distributors of Radio Apparatns 

271 West 125th Street New York City 

HYGRADE SPECIALS 
7-.tranded Copper Aerlnl WIre. 200 It .. .. . . .. S 1. 00 
Electro.elnsulato .. (per dozen) 2.00 
No. 763 Eyeready Variable B. Battery 1.25 
No. 768 Eyeready Vartable B. Battery 2 .25 
No. 787 EYeready Variable B. Battety 4 25 
45 Volt Cyclone Variable B. Battery . 2 .50 
Arkay Loud Speaker . .. . . . . . . .. . . . .. 3 .89 
Thordarson Amplifying Transforme.. . 3 .49 
Acme Amplifying Transformers (mounted) 4 .00 
Federal Amplifying Transfonners .. . 5.95 
Sklndervlkln Transmitter Buttons .. . .75 
FI"", Bull Dog Grip Phone Plug .. .98 
2000.0hm Murdock No. 56 Head Set . 4 49 
3000-0hm Murdock No. 58 Head Sot . 4 98 
Federal 22O().Ohm Head Set 6 .50 
Dletograph 3()()o'Ohm Head Set . . 7 . 50 
We. tern Electric Head Set. . ... . .. . 10 .50 
8YOlt30amp . .. } . ..... ... . { 9.25 
8Yolt80amp ... MarkO Stornge Batteries 12.95 
8yolt 80 amp.. . Are Guaranteed 2 Years 16.95 
6 yolt 100 amp.. .. . . . ... 21 .00 

Aboye prices are F. O. B. New York 

HyaRADE ELECTRICAL NOVELTY CO. 
41 Wilt 125111 Street, New York, N. Y. :: 

NA-ALD 
genuine 

Condensite Dial 
The dial that runs true. 

Numerals engra ved on bevel and knob so 
s hnped tha t tinge .. do not bide them. Th in 
ed ge with clear grnd uation to mn ke accur nte 
rending ea8)". Concealed 8et screw in meta l 
in8ert . W ill not warp or chip. Finish nnd 
enn mel permnnent . 

3" dial, 35c 
2" dial for rheostat. potentiometer use, 35c 

3 "' '' dial, 75c 
S("lId 5Ia"I"$ for litc,.atfl"~ 

ALDEN·NAPIER COMPANY 
52 Willow St.-Dept. H-Sprlngfteld . Mass . 

Read the RADIOADS on Page 111 

TeU them that 7011 .... It In BADIO 

RADIO TUNING DEVICES 
CON/iNNed fro," '(J~e 1Z 

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 
mues 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 I, 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 tu 
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-

CONti"Ned ON />0" 81 
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What's in the Name (Otoc~? 
TRAOE "'AAI( AU • . U . S . PAT . OFF . 

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. 

We were the 
first makers of 

coils of this type. 

Designed for Electrical Effiency and 
Made a Fine Machine Product 

Here is your com­
pact, economical in­

ductance. Mounts on 
fixed 0 r t run n ion 

brackets. 

You can tell by its 
looks alone that 
it is a precise 
instrument 

If Your Dealer 
Cannot Supply You 

Write us his name and 
address. We will see that 
you are supplied with 

FREE 
Connection Diagrams 
for Loop Aerial Sets 

using either two or three 
stages of Radio Frequency 
Am plification. 

Coto-Coil CO. 
87 WILLARD AVENUE 

PROVIDENCE, R. I. 

Cotoco Variable Air Con­
densers are scientifically 
correct to minimize 
electrical losses. \Ve 
have tested many 
condensers, bu t 
have n eve r 
f 0 tl n d their 
equal. 
\Vorles just as 
smoothly as a 
fine watch, 
because 
it's made 
as well. 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. 

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. 

I ~10unt for one, two or three stages of ampli­
I fication. (Illustration, two stages.) 

T.lI them that 70U .a. it in RADIO 
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you are 
immedi­
you gd 

going to get sometbing "fru" you 
ately form tbe opinion that "what 
for "otlli"g amou"t, 10 "othi"g." 
The publishers of "RADIO" are going to 
give you sometbing 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 tbousands and if you will help u. 
in so doing we will reward you witb 
genuine radio apparatus--Iru. 
Several thousand premium. were mailed to 
our readers this year alone. Our big Xmas 
offer is tbe most liberal yet made. Care­
fully read the conditions of tbis plan and 
~tart the ball rolling in your town by round­
ing up subscriptions to "RADIO." 

The manufacturers of tbe premiums and 
the publishers of "RADIO" stand back of 
every piece of apparatus tbat we Rnd you. 
You can't go wrong. Get something for 
nothing. Show this issue of "RADIO" to 
your friends and get them to subscribe. 
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L ET U8 give you 
one of the 8 e 
WorkRite Loud 

S pea kera absolutely 
free for Christmas. 

They are ideal for 
concert reception. 

A little effort on your 
part is all that is 
neceuary to get one. 

Offer No. 1-
Tbe WorkRlte Concertola, aa iIIultrated. 
will be rinn to rou ablolu&el, free of 
~har,e for le~urinr twel~e lubl~riptlonl 
10 "RADIO" for one rear eacb. Tbe 
Conrerlola retaill for '24.00. h il made 
from the IInelt grade mabogan,. Hand. 
rubbed ftnilh . No metal Uled for tbe 
born. .\ Ipeclal 5000 obm pbone il built 
into the cabinet. Thil II a mOlt desir' 
able Xmal gift. Send UI 12 Iublcrip· 
lionl and we will immedlatel, forward 
one of these Concertolal b, expre ... 

Offer No . 2 -
rhe WorkRlte Concertola wi tbout cab. 
inet, al iIIultrlted. GI~en free witb onl, 
lix lubl~riptionl to "RADIO" for one 
,ear eacb. Tbil il reali, a remarkable 
offer. The inltrument II beautifull, lin· 
ilbed in luabogan,. Dlltortionlell repro. 
duction of lignall. Equipped witb lpe· 
clal 6000 01lJll recel.,. that clllnot be 
purcbaled .. paratel,. Enjo, ,our broad. 
Cllt ~oncertl b, illltlllin, onl of Ibe.e 
Coneertoili. Wb,. not rl~e It to rour 
radio friend for XMAS' Radio .upplies 
Ind radio maglzine lubscriptions are 
ideal holiday , iftl. 

TRUTONE LOUD SPEAKER . .,), 
~, , 
N , 

FREE WITH THREE SUBSCRIPTIONS 
, , 

~ RADIO " 
~ Pac\ftc Bid,., , 
.'17 SIn FrlncllCo. , 
r!..) Here w 11 b II , 
~ , ....... . . &lid " 
IIiot. " , . .. . , cenU for +. 

~ 
mAlUn, cbar,... 1m. ~ 
mediaUI, lend me the .,~ 

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 
" RADI O" 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 ejlAh. 
Hundreds of satisfied users have received these i 1~t2, 
price, if purchased from a dealer, is 16.50. You get ~ 
for three subscriptions. Be sure to include 60c for 

~ applratu. de.crlbed In 0. 

~
'.., olrer . , ... . , ., Ind .end 0" 

• 'BADIO" for 1 year to :A 
the foUowln,: (Write ed· 04- Your Order Must 

Reach Us By 
December 24th 

~ 
dlUonal name. on .. parate , 
.hem of paper If more th&II 

• ~ three .QblCription. are .ent.) , 

~ lfame ., . " 
Addre.. , , 

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

, .... " . .. .. .. . ". . , 
~: ~, f}';...' , ~~,!..: {~~~_ .{~~# 
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ContiNued from patl 78 

mentation 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 CO!'\OEr\SERS 

\ Ve have al ready 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. \Ve 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. 

Fi!/. 31. Typical P ariable 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. 

ASSIG~aIENT ~o. 6 
LOOSE COl'PLERS 

In Figs. 22 and 24 were shown the 
schematic diagrams representing the re­
ceiving transformer or loose coupler. In 
the text accompanying those figu res, 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-nn induce a p0-

tential across the terminals of the other 
coil-the secondary. Primarily, the 
function of the loose coupler is to serve 

1500 Miles 
With CW!! 
1100 M iles 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 hig~-cl~ss set is just the 
thin'g {or your broadcasting attd DX 
work - using CW, ICW, Modulated !!:iiiil ....... - 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 IVa 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 stat:c) as follows: 
GenUemen: Street, lola. Kansas, a distance of appro!d· 

I tbougbt possible you would be Inter· mately 1000 miles. 
ested to know of the remarkable results we The remarkable part of tbls occurrence Ia 
have obtained from the 15 watt Benwood that this distance was covered under the 
Phone set we purchased from you. most undesirable conditions &8 we are un· 

We are only nslng 25 watt tubes In your able to erect suitable anteuna or obtain a 
set and on several occasions have been r&- good ground. Our place of business is a 
ported in Long Island, N. Y.; Phlla ., Pa.; one story building situated between two ten 
Cape May, N. J .• and Newman, Ga., which story buildings and there Is certainly a great 
Is approximately 700 miles from here. Our deal of current absorbed. 
record was established last week by being Yours very truly, 
reported by O. R. Krannlch, 215 South O. S. MOCK. 
The Benwood CW Transmitter is completely wired and set up. You can start 
sending as soon as you inSleft tubes and attach to ground and antenna. Com..­
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 

Co. INC. 

1113 Olive St. St. Louis, Mo. 

SPECIAL 
OFFER 

Subscribe to "RADIO" for one year and we will send 
you one of the following free premiums: 

Remler Dial, Socket, Rheostat or Grid Condenser 
Include 12c for mailing charges 

"RADIO" Pacific Building SAN FRANCISCO 

STEINMETZ 
APPARATUS 

STEINMBTZ 
CRYSTAL SET 

$9.50 
A highly efllcien\ let 
with an extremely 
n eat appearance. 
Has bakelite panel 
with .. ariometer tun' 
ing unit, aU metal 
parts, nickel plated. 

8TEINMJl:TZ erystal eet unallembled, se.90 
STEINMETZ VACUUM TUBE DETECTOR 
UNIT, $5.50; un .. eembled .. ....•...• fa.90 
STEINMETZ detector and two etage, 
$22.50; unassembled .............. '16.80 
2000 ohm headeete, '5.00; 8000 ohm, ,6.50; 

1000 obm phone, '1.75 
Catalo, fru at your dlaln-'s, o~ 

STEINMETZ WIRELBSS MFG. 00 
5706 Penn An. Plttaburg, Pa. 

TeH them that you ."w it in RADIO 

"EURACO PRODUCTS 
(GU&Z'&I1Mecl ) 

Oompact - IDtarcu.u.eable - Accurate 
Mo.t Bmctent 

PrIce 60 centa per Unit 
1U1!". of 

MIOA CONDENSER!!r. GRID LEAKS, 
. MOUN'l'UlGS 

1 ntunti", Propontio" fo~ DIal, .. 

European Radio Company 
13'2 East 22n4 SUe" BrooklTn, N. 
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The Hit 01 
Radio 

Catalogue No. 165 .... . .... . $13.00 
(Mounted) 

No. 146 Radiometer . . . . . .... 58.00 
No. 150 B. W. Ind ..... .. .. . . $4.50 

(Not mounted) 
Wave length range 
Wave length range 

180-3100 
300-3280 

New England 
Product. 

R. MITCHELL & CO. 
255 Atlantic Ave. Boston, Mass. 

F. 41 yr •• MIr •• 01 Sei_tlRe ""tl o,It_ .quipm.II'. 
1.00. ,. tr"". m .... Oil _¥ pi_. 

Jobbers and Dealers. write for diacounts 

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 
satiBfted 

.001 Mfd., 44 
plate, $4.60 
.0006 Mfd., 24 
plate, $3.60 

A condenser that 
will put pep into 

your set! 

MONTROSE MFG. CO. 

APEX SERVICE 
All orden ahipped aame date .. receSnd. 
Try our •• rnc_J'ou wW Uke I~. PrIce 
buDetin aenl on receipt of 2c a\amp. 
Kellog Moulded Socket ..........• ,0.75 
"ye" Metal Sbell Socket.. . . . . .... 1.00 
Ho .. ard Rheostat (Panel Mount ing) 1.10 
Howard Vern ier Rheostat . •. .... .• 1.75 
All American Amp. Trana. 10 to 1 . . 4.50 
All American Amp. Tr.n.. 3 to 1 .. 4.25 
Tbordarlon Amp. Trani. . . ... .. . . . 4.60 
R . C. Radio F requency Tr.nl. 

UV1714 .. . . . . .. . . ... . .. .. .. . 6.50 
All American RRdio Frequency 

Trana .. ... .. . .. .. . .. . . . ...... 4.50 
Howard Potentiometer 200 obm. . .. 1.50 
R. C. Potentiometer 200 obm. ... 2.00 
Remeo Di.l 3 in ..•....... .. ..... 1.00 
Romeo Dial" in . . . . . . . . . . . . . . . .. 1.50 

Apex Radio Co., Inc. 
8914 South Halated St., Ohle .. o, m. 

RADIO for DECEMBER. 1922 

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 Irnown as the 
auto-transformer, or tuning coil. We 
learned that this type of receiving trans­
former is conductively coupled, since 

r:;;.: -." .. _--
~~ .. ~;_.iiiiii 

_\ -.- -- .. 

Fig. 12. Loou Coupln'. 

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 coup/fro 
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. 

1200 Bedford Ave., Dept. P 
Brooklyn, N. Y. YOU Should Be A Subscriber 

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 
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FOT 

Xmas W ORKRITE Concertolas 

CONCERTOLA JR. 
A graceful, beautifully conltructed 
In!trumcnt. harmonizina witb your 
houae furnishing •. 

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 W orkRite. Hundreds of thou­
sands of radio fans who have used 
WorkRite Radio Products know that 
"W orkRite" 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 

CONCERTOLA SR. 
Made from the finest grade rna· 
ho,any with handaome rubbed 
fimsh. 

There Is Not The Slightest Metal Used In fither The WorkRite (ontertola Senior or Juior 
IMPORT ANT! The best sound al?plifier wi!1 

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 

Ideal Christmas Present He.r e is 
an instru-

and cord are built in each instrument. 

ment that can be conllected 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 Concertol. Jr. $12 WorkRite Concertol. Sr. $24.00 

BEFORE BUILDING A SET WRITE FOR OUR FREE CATALOG! 
New W orkRite Super Rheostat 

Here is a real Rheostat-something 
entirely new and very much needed . 
Can be instantly changed from 60 
ohms resistance to zero by simply 
pushing in the knob, or you can have 
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 ..... S1.50 

JOBBERS and DEALERS 
Write or wire for discou,.,,, 

WorkRite Super Variometer 

THE WORKRITE VARIOMETER 
is made from finest quality mahogany. 
All windings are perfectly made, and 
connections cleverly concealed. Sub­
stantially built throughout. WORK­
RITE VARIOM ETER packed in at-
tractive box .......... ....... $5.25 
WIth WorkRite E-Z-Tunc Dial. 6.00 

WorkRite 180' Super Variocoupler 

THE WORKRITE VARIOCOUP­
LER represents perfection in getting 
all dimensions and number of wire 
turns just right. Tunes twice as sharp 
as the ordinary 90-degree coupler. 
WORKRITE VARIOCOUPLER 
packed in attractive box .. . ... $5.0 
With Work Rite E·Z-Tune Dial. 5.75 

THE WORKRITE MFG. co., 5539 Euclid Avenue, 
CLEVELAND, OHIO 

R·N. 10227 

Tell them that ~ou .nw it in R A DTO 



84 

Clickerty! 
C1Qnk! 

Doel 70ur rheoot.t ,o-"Clickerty' 
elanlil DANGI" whenenr 70U m.ke .n 
.djuatment' It would not. if i~ were 
Genet.l R.dio conatructed. • When 70ur 
tube ia .pproachin, the critic.l point, It 
ia nece ••• .,. th.t the .dju.tment be line 
.nd introduce no extraneoua nol.el in 
10ur he.d phone. . .•. 

When 70U conltruct your let. 70U 
would not mount • to.ater on the panel. 
Then wh7 mount •. rheolt.t that runa 
hot' The radi.Uon eurface of the Gen· 
er.l R.dio rheoatat ia· lulllclent to per· 
mit the rbeo.t.t to be mounted In aman 
encloaed ap.cea without fear of heat 
d.ma,e. 

The b •• e i. re.l bakelit_no anbatl· 
tutea uaed; the Iwitch bl.de ia rugged 
pho_pbor bronze and poli_bed nickel· 
"Iated. The knob is conyenient .nd .t· 
tr.ctiYe. 

!lfnd~ in two .tyl~.. Type 214·A for 
b.ek,o{·panel mountin,. and Type 214·9 
for {ron~·of·panel mounting or port.ble 
uee. Aloo made in two .iz... f~ reo 
celyinl( tubes and for power tube •. 

7 obm., 1.6 ampl. for raeehil1, tuhel , 
2 ohml. ~.II ampa. for an·"att tub .. 

PRICB, any 1t7~e . ..•.••. U.26 

Similar in I/: .. n .... l dim .. n.ion •• nd de· 
li,n to the rh .. oatat il th ... OO·ohm po' 
t~ntiometer. Thi. in.tnlment i. ideal {or 
Crid bialing. . 

PRIOB, any Ity11 ..•....• 'S.OO 

Send for Fr .. BnUetin 1111·0 

GENERAL RADIO CO. 
lIa .. achuleUI A ..... and Wlndlor St. 

OAMBRIDGB SII, MASSAOHUSETTS 
Standardize on Gen.ral Radio 

B,mpmlllt Throu,hout 

Do not confU. the product. of the 
GBNERAL RADIO 00. with thol. of 
oth.r concerus ualll' thl "ords "General 
Badlo." The General Radio 00. haa been 
m&llufacturln, radio and IdIDttAC IIIltru· 
m.ntl for many y .. n. It hal DO rJIW.· 
lion with &IIy other company. 

IN CARTO 
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C o",i"ued "om "lIte ,~ 

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 

~--
------/.,,----- --, 

.~{ ...... ,} 

. ~ ------ ~\ -----
~;H41n' 

, Fi{1. ]]. .llaximum Coupling. Fig. ]1. R,Juud Coupling. Fi9. ]5. f'rry I.oou Coupling. 

". 

_tAp 
• '" ~ 1 ______ -

T(; 

r/ti 36 
f·i9. 16. (:OIlJmll'r in Pri,nary Cirruit. 

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 lints 01-
magnetic-lora. 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 primarr. there are two methods 
by whidl we may vary the coupling­
either by reducing the number of turns 
in the secondary. as is done when using 
the auto-tranl'former, or by reducing the 

o numbl'r of lines of force threadinJ?; the 
secondary. This is the prindple elll-

o ployed with the loose coupler. 
In the loose coupler shown in Fig. 33. 

the secondary is shown as inserted com­
pletely \\'ithi'n the primary. In this po­
sition all the lines of force generated by 

I the primary thread the secondary and 
we say that there is maximum coupling 
between the two. 

Tell them tb., 70U .. w It In RADIO 

nCo ", 
Fig. ]9. Cirruit 'Witl, 1-'ario,nd". 

t "lmmon 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 ansi 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-

e o"'i,,,,~d 0" tQt~ 86 
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Vernier 
Rheostat 

IT'S A REAL JOY 
to be able to tune your set to 
just the right wave length. 

C R L Vemier Rheostats pro­
vide for extremely accurate eon­
trol of the filament eurrent over 
its entire range. 

You'll Ii k e the noiseless, 
smooth action that the C R L 
design insures. Eaeh tum of 
the resistor is anehored per­
manently in its eorreet position. 

For best results, insist on 
C R L Rheostats and Po­
tentiometers of both the 
plain and nmier t,pes. 

Central Radio Laboratories 
303 16th Street 

Milwaukee, Wisconsin 

"KELL Y·DAYTON" 
Variable Condenler with Vernier 

45 PhJte . . ........ . .... ..... $5.50 
25 Plate ... . ..... .. ..... .. . 4.50 

wltbout .,.ruter 
43 Plate ... $4.00 23 Plate ... $3.50 

liThe La.t Word in T uninll" 
Made by 

AMERICA'S PIONEER 
WIRELESS EXPERT 

Write for Fr .. copy of "Dou II Da.b .... 

Dayton Radio Mfg. Co. 
1601-7 Chapel St. Dayton, Ohio 

S1.75 

JENKINS VERNIER RHEOSTAT 
IDdI.peoaabll flIr acijua," 
• I .. t 0" Bacllo l'reque .. Gy 
a .. d Dete.r Tub... P I " 
I .. t loau .. , "t·o • • witeh. 
Writl for folder. 
Liberal dllClOllllu to dial· 
en aDd jobbera. 
M."I(/'IUI.ntl .,ttl C.,. ... ,."lti "" 
UNITY MANUFACTUIUNG CO. 
n,~. H ...... I'~tlIo ...... IIL 

Phnn_ H., ... r .... 1119 

! 
Carter If T U- WAY" Radio Plug. 

take two heed IOta and all t)'JlM rord tip lmDinale. 
Write for Bulletin ooCarIer "HOLD· TI T£.- lacu 
and olher products. 

CARTER RADIO CO., Z09 S. State St., Chica,. 

Triplex 
Filament Meter 
Filament control by the U8e of 
proper inlltruments in receiving 
sets is the trend of the timCII. The 
Jewell triplex filament instru­
mt'nt, made as an ammeter or 
voltmeter, places on your panel 
the proper means for controlling 
the filRments of three tubes. It 
has a 8l'lf-contained mechanillm 
for switchinp; to either tube and 
being of smail size, can be accom­
modah·d on the most compact 
tube set. 

Price $ 1 0 .00 
We were the first to 8upply a 
complete line rof miniature radio 
in8truments of wlifonn size. Ask 
YOllr d('alt'r or write t.o U8 for 
complete rndio cireulur. 
JEWELL ELECTRICAL 
INSTRUMENT CO. 

1650 WALNUT ST., CHICAGO 

,X" - - ' . 

WD. ADAPTOR 

It's New! 
The illustra­

tion shows our 
Adaptor whieh 
will enable the 
use of WD-ll, 
lJA. Volt Tubes 
in equipment 
with standard 
sockets. 

Made of 
a n insulator 
with split tube 
eon t a ·e tors. 
Size l%xl% • 
Con n e dions 
a II enelosed. 
Fool-proof, in­
destruetible. 

Lj s t priee, 
$1.50 e ae h. 
Liberal dis -
:ounts to Deal­
ers. 

f. Jos. Lamb 
. Company 

DETROIT 
19'0 FraDklin 8t. 

To'll th~m thai ),011 on,.. il in R.\IJIO 
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Xmas 
Gifts 
FREE! ... 

LEFAX 
RADIO 

HANDBOOK 
FREE 

with one 
subscription to 

"RADIO" 
for 18 months 

T hi. book sells lor 
$3.50. You get it Iree 
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 IS-months .ubacription. 

Your Radio Friend will 
enjoy a Radio Xmas Gift 
from you-why no~ aend 
him "Radio"~r the pre-

mium--or both? 

Ju.t write your name and 
addre .. on a piece 01 paper 
and .end your remittance 01 
$3.75 to-

RADIO Pacific Buildinll, 

J 

I ~san Franciaco. Ca~ 
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Perfect Reception 
Brandes Matched Tone headsets are the 

standard equipment of the receiven made 
by the leading radio manufacturen. The 
listener judges a radio receiver by what he 
hears. It follows that Brandes Matched 
T one headsets must have the qualities that 
the radio manufacturer demands. 

If your receiver is not equipped with 
Brandes Matched Tone headsets, you are 
not hearing the music perfectly. 

Send ten cents in stamps for the "Be­
ginner's Book of Radio." It explains radio 
in terms that anyone can understand. 

Di,lriblll"" "lid Dislrid 06iul : 
Muneer Bid, .• Wa.bincton, D. C. 
38 S. Clintoll St., CbicalO. Ill. 
704 Granlt" Bldg.. Pittsbur,b, Pa. 
709 Mission Street. San FranCISco. Cal. 
76 Pearl St .• Boslon. Ihss. 
802 For.rth Bldg., Atlanta, Ga. 

1220 Ni~oll"t A." .• Minneapolis, Minn. 
InternAtional Electnc Compan)" Wellinllon. N. Z. 

C.B randes, INC. 
Ichtil 7bm Headsets 

~7 Laf~~·si.~ ~)WI<. 
Dept. R 

Made In Canada br Oaua41&n Braud... t.t4., To­
ronlo, and distributed br Perkin. mennO, Ltd., 
1I0ntreal. 
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C "fI"fllml fr" .. N' '. 
denser in dotted lines representB 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. N ext, 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 clear of the pri­
mary and readjustmentB made of both 
condensers. If signals are weaker at 
this position of the secondary, the latter 
should be moved back: to the second p0-

sition. 

MAKE THIS A RADIO CHRISTMAS 

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. 

K..,.277. 

Pacific Radio School 
ARC AND SPARK SYSTEIIS 

Hoan-tO to 12 nooa Bead for 
1 to .. P.II. delc:ripti ... 
7 to 'P.'" c:ircalar 

Tbia tcbool Ia eqaippecl with KLEINSCHIIIDT Automatic Teleanpb S,.tem 

Tell tile. u.., 70. .." I' Ia IU.DIO 

VARIOMETEIlS 

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. 

Co"'i",,,d Oil ~6' " 
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RADIO FREQUENCY AMPLIFICATION 

M U-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 1 % off tune, and third, the simplicity of operation. All tuning can 
be done with one hand. The high selectivity is retained by the use of patent 
circuits and Mu-Rad R F Amplifier Transformers. 

SPECIFICATIONS 
CabiDet: Solid mahocany, varnished piano fiDieh. 
Panel: Mirror poU.hed bl..,k Radion. 
~: Non-warpiDa metal-prevent body capacity 

effect.. 
Condeuer: 21 plete, permanent capacity. 
ModUler: A circuit unit. dial operated from panel. for 

oonuolli ... lliaoal etreD,lth and _bili'; ... circuita. 
Rhea.tate: Special eector wound. Imooth operation. 

poaitive OODtaet. 
Fifament Swltdl: Special poaitive tocale knife-blade 

ooDBtruot.ion. 
BiDdiDc POIta: PoU.hed nielre!. all in rear. plainly 

marked. 
Name Plat .. : Enra deep revened etched. bleelr with 

.. tin silver hiab-liahta. 
WlriD&: Tinnecf oopper bue-wire. all interior m~tal 

wbite Dickel flDieb. 

The lIlA-II L:J Three IItqee of radio frequency amplification 
and detector. Witb 2 telepbone pilIP .1111.00 ,-,) "~', 

~)) 
The lIIA-lI 

.--, 
-." ~. ~ 

~ it Iii Three atacee of radio frequency amplification. 
detector and two IItqee of audio frequency 
amplification. With 2 telephone pilIP. 1110.00 

" .' 
1000 MUe Rance Guaranteed 

Each MU-RAD eet ia IIOId witb an attached eu&rantee of 1000 mile reception under ave ...... eonditiona u.'!ina 
a Imallioop aerial. 

Three TJPM 
Type T -11 for the 

1i1'lUtap ..... 00 
Type T-l1A for tbe 

_nd .taI(e.'.1O 
Type T-l1B for the 

third ,tap •• T.OO 

MU-RAD R F AMPLIFYING TRANSFORMERS 
200-600 Meters-Air Core 

The same transformer that.gives to MU-RAD Receivers their extreme 
R 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 loeaes. No metal to produce 
undesirable capacity effects and eddy current 1068. So very accurately 
are MU-RAD Transformers made that their performance varies less than 
half of one per cent. 
MU-RAD R F Amplifier Transformers as well as MU-RAD SE-t.'J can 
demonstrate their superiority before purchase. Ask your dealer to prove 
these points of difference. 

MU-RAD Appcuatu. Sold E"erywlaere. Write For Literaturer 

MU-RAD LABORATORIES, INC. 
806 FIFH AVENUE, ASBURY PARK, N. J. 

Ten tlaelll &hat ,e ... aw 1& III RADIO 
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Making the most 
of Radio with 

DUBILIER 
Products 

Screw the 
Dubilier Du­
con into any 
.lamp - sock­

et, and the broad­
casting s tat ion 
comes in strong and 
clear. No antenna 
or loop is required. 

No anteaaa, 
00 loop-jual 
the Ducoa 10 
a lamp locket 

Price, at your 
dealer, $1.50. 

Dubilier MicaJon. Reduce 
Tube Noge. 

Dubilier Micadons are mi,,, conden­
sen which are ptrm"ntnl in ,,,p,,,ill. 
Hence they reduce tube noise! 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 3S cents to $1.00 each 
depending on the capacity. ' 

Miradoa t)'lle 801. 
llade 11' I t b ,),elet 
tprminala. Coaaect 
llicadonl t),pe 601 
in aerieR and paral· 
lei and build up tbe 
del ire d capacit)'. 
Price 85 cent, and 
40 reat, .acb, de· 
p~adiag 00 capac it)' . 

M I cad 0 a t)'lle 
600. Molded 
"Ie. Witb aad 
lI'ithout ,rldleak 
mounting. Pric. 
75 ceat, and '1 
eacb, dep.adia, 
.0 capaelt)'. 

BRANOH OFFIOllS: 
San Franclaeo, Oal.-709 Je,aoa Str.et, 

Suit. 701·70i 
St. Louia, MO.-S,.D4[ca" 'l'nIat Bu1l4· 

ID', SoU. H09 
Wa.~a. D.O.-MUD"" Ballcl1Da. 
OllicAlo, m.--6S W .. t .Jack.oa Bl.4. 
AtlaDta, Oa.-802·S Fora:rtll Blq. 

DUBILlER 
Condenser & Radio Corp. 
48-50 West 4th St., N. Y. 

Oana4laa DI.trlbatoR: 
Oaaadian Geaeral Blectrtc OompanJ', 

'l'oroato, Oanada 

R12FS
10 

Mail Orden Promptly Pilled 
WE PAY THE CHARGES 

If It II 

RADIO 
We Can Supply It. 
U. C. BATTERY 

and ELECTRIC CO. 
2158 URiv. Ave. Berkeley, Calif. 
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C ollli .. ued from tale &6 

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 rtCeifJing fJoriometer 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 

COlitillUt"d on I'a,,. 90 

Tdll thew thlAt 70U 'all' It ID RADIO 

Do a ... ,. wiUt J'01U' 
.. rial troubl.. Iud ba· 
lure ,004 .Ned, reo 
eei"lae b)' erectlae rour 
aateaaa oa Dureeoa 
Ste.1 M&llI. Oar teD 
foot ma.t on tba roof 
and a taller maat la the 
back yard or tll'O "a' 
foot roof m .. " mak. aa 
id .. 1 equlpmeat. 

1Iad. ID SecUoa 
Dur'COD St •• 1 M .. lI are boUt 10 HCtlODI 

~( .peeial aaal)"i, .eaml... tubDlar ateel, 
lighter 10 lI'elebt, otr.rine I... .1114 n.II' 
taDC', aad mucb .lroapr thall ordlDary 
m~tal eoaltractloa. Sectloaal "atare ,1m· 
plltiea erec:tiolL 1'11'0 peopl. CIa qulckl)' 
erect a 8ft)'·loo' m&lt with .... 

Shipped Oomptat. 
pureeoa Ste.1 M .. lI la tb. lolloll'lD, 

belgbt_tO ft., 20 It ., 25 ft., 80 ft.. 15 ft., 
Oft.. '5 ft ... aDd 50 It., eaa b. luppll 
rom .tork romplete with all IIUia - )' 
lamps. rabi~ CiampI. guy aDcbon, .Dd , 

cable to lupport ma.t uDd.r aD7 1I'lad 
Itraln. A Durecon delivered to )'OU I. read 
~~O~I~~ ur;;;ao additional pan. to be ,bopped 

AD Attracttn Addltloa to Your Ba4l0 Oatst 
Dureron Steel Mastl are better ID tbe 

long run than aa)' oort of mak.ablft mad 
YOll raD put up_tronger aDd more perma. 
De!lt. The), are profellional 'qulpm.ut 
prtr ed (or the am.tear ·1 pocketbook. Tb.)' 
.dd tOO% to tbe "get·up·' o( your radio 
outfit . Write u, now for lliultr.ted drcular 
aad prices. 

DEALERS I 
Dureron Stoel M.III .re oyercoming a bl, 

bUIr·bear in the building of I IItilfactory 
recelvang Itatlon. Tbere il a big poteutlal 
d,!,,!and for Duneonl right In ),oar localit)'. 
\\ rHe UI now on ),ODr bu.iDe.a Itatloael)' 
for dealer discouat.. Some ,ood territor)' I. 
UIII open. 

Waukesna Ste~l Products Co, 
D~pt.IIIII,Waukrsha.Wis . 

Mad. 
for All 
Phoa •• 

k 
Your 

D 

THEY AREGOOD~g~ 'l'Wod~ 
Slip out the motal dlle Iud allp In tb. 
MICAPHONE. R.aalt: Cl •• rer. batter 
tone. all Doioe. .lIminated. Writ. for 
circular. Di.couall to dE'alera hI. r • 

RADIO MIOA 60. 
158 E . 43d 

AERO VOX 
R. F. TRANSFORMER 

Free with two subscriptions 
to uRADIO" 
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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 
successful and -satisfactory reception of Radio 
messages. 

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-IO) 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-IO- Radio Frequency (150-550 meters) $4.50 R-I3-Audio Frequency (Ratio 10 to 1) $4.75 
R-I2-Audio Frequenc;y (Ratio 3 to I) 4.50 R-2I - Audio Frequency (Ratio 5 to I) 4.75 

Send for Bulletin No. 22. It explains the technical and 
mechanical reasons for the splendid performance of" All -American" 
Amplifying Transformers. When you send for it, please give the 

name and address of the Radio Dealer thru whom you prefer to 
buy. Don't let anybody sell you a Radio outfit at any price, with 
any other than "All American" Transformers. 

RAU£AKD "'6.(0. 
35 So. Dearborn ,Chicago, Ill. 

-a 
• crowning 

achievement 

/

0 . 55 :~~llll!:equency RADIO FREQUENCY 
AMPLIFYING APPARATUS 

I NCLUDING 
No. 55 Federal Radio Frequency Amplifier _ ............. . _ .. _ .. . . . . . __ . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. $58.00 

(Two Stage. 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 Sl.age Radio Frequency-Detector- Two Stages Audio Frequenc,) 

No. 58 Federal D. X. Radio Receiver-For Long Distance and Amateur Reception ........ _ . . . . . . . . . . . . . . .. 116.00 
(One Stage Radio Frequency-Detector-Two Stuges Audio Frequency ) 

No. 8 Federal Audio Frequency Amplifier and Detector . . .. .. . . . . .. . _ . . .. . ... . . . .... .... .. . _ . . _ . . . . . . . . . . 52.00 
(One Sta ge A udio Frequency and Detector) 

No. 9 Federal Audio Frequency Amplifier . . . .. . . .. . .. . . . . .. . .. . . . _ .... .. . . . : _ . . . . . . . . . . . . . . . . . . . . . . . . . . 58.00 
(Two Stages Audio Frequency Amplifica tion) 

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 

jfeberal ~elepbone & ~elegrapb €o. 
Factory and General Offices-Buffalo, N. Y. Western Branch-693 Mission St., San Francisco, Cal. 

Tell them that you law it in RAD10 

89 



90 RADIO for DECEMBER. 1922 

/101" I" ,_Us .rtd irttrlrtSk 
WIlli,. B,u ,.d. /"'''-:1 
trllruf_ffS IuIN .... ., .. .J. 
Lui Itt t.' .00. 

T", sl,,,,,,,,., .rtd _.t .11' 
Ii/II/ly jI"u",d _",t "" t", 
_ltd. Nid,l,d .",11. RlIlIi· . 
"" bal. P,ic,.ll.00. 

JOBBBRS-B,t. flrllllwt. 
.. II Oil sitlll iIrtd silly SIIU. 
t'r.iIIi,,( .... / ..... • 11 ",.dily i....,_". -'11_. Writl lor 
... , lib".1 tlf .. S ."d 41 .. _Ills. 

Quincy, Ill., Listens in on 
New York and San Francisco 
N. G. Dowdell, 116 N. 5th St., Quincy, 111., writes: 

.. With Erla radio frequency transformers in my FRL 
super receiver, IUsten 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 ins ances where ErIa 
radio frequency transformers are 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. 

McartM/--rr." c-~_ 

Elec:trkal Raeuch Laboratorla Globe Commerdal Co. 
Dept. H. %515 WIch/pD A .... CIdcqo 109WIIe!'>I'Sc...SNal'ruc:!!co 

£ Rt,A 
Tnde-Mario a... 

•••• ll.~< ••• ,.~?-. 

(Actual Size) 

GREWOL the DETECTOR 
With a National 

Reputation 

E NTIREL Y different-infinitely 
superior. Makes the crystal 

set more convenient, efficient and 
attractive. Insist on GREWOL­
nothing as good because there's 
nothing like it. 

~ 
AdJuaant 

Glua 
Bnc10Hd 

A1".p .... 
and .....,. 

$2 
RANDEL WIRELESS CO. 

Sole United State. Di.tributon 
9 CENTRAL AVENUE NEWARK, N. J. 

Tel. ,IaOIll ,Ila' ,011 .. " \, Ie RADIO 

• 
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radio receiving circuits and as uch may 
be used in any circuit in place of • 
single slide tuning coil. 

Fig. 39 is a duplicate 0 Fi . 26 wi h 
the cep ion tha variom er' u 
stituted for the in Ie lid tuner of the 
latter figure. 

Variom , when mounted, are 
fitted with a knob and graduated djal 
the latter usually readin ir m 0 to 100, 
or from 0 to 180 (de r of circle). 
At the 0 position, the rotor an tator 
windings oppose ch r that the: 
inductance is virtually nil. This is 
equivalent to setting the slider in Fig. 
26 at the upper end of the tuner. As 
the knob and dial which carries the 
rotor are revolved, 'he rotor of the vari-

Fig. 38. Urrmourrutl ptll'io"ul". 

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 
fJQr;o-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. U n­
like the variometer, and similar to the 
loose coupler, the primary and secon­
dary of a vari<H:oupler are not connected 
together, the magnetic lines of force of 

CON,iNN.d 0" ,.,. 91 
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WHY THIS SENSATIONAL REDUCTION IN PRICE? 
A sweeping cut of 84.00 In tbe price of the Dlctograph Radio Headsetl Tho tremendous endorse­

ment of rad.lo enthusiasts has made possible this sensational reduction. To meet the demand, prodnc· 
tion h"s been planned on a new. gigantic scale. Great mannfaeturtng economies establish the new price 
--only $8.00 complete with 5 ft. cord . 

A wonderfUl Da.rg:unl And above all, • wonderful head.et.--the world's standard of supreme 
quality for super-.ensltlve and accurate sound·transmlssion. 

The same quality, the same guuantee, the sam e supreme Dlctograph headset in every respect but 
the price . Type R·l, 3,000 obms, for all types of receiving Bets . 

J U (II 'tItle", u: I Cm 1m (1111 IX't U~, 00Ill 
The Perfect Loud Speaker for the Home 

Public demand has made po.sible the Dictograph Loud Speaker ot the low price 
of only $20.00, complete witb 5·ft. flexihle eord. A bandsome instrument tbat repro' 
duces every sound in crystal·clenr, natural tones, full VOlume, and free from dis· 
tortlon or noise. A.k for demol1.tration at reliable radio dealen. Get world·tomous 
DIOTOGRAPH quolity and still save money. . 

Dealers: Qrder through your jobber or write direct for names of autborized 
distributors . 

DICTOGRAPH PRODUCTS CORPORATION 
220 West 42d Street (Branches in all principal cities) New York, N. Y. 

91 

THE STANDARD OF THE WORLD 
Note: Plans are now nnder 

"'ay tor tbe prodnction of tbe new 
4.,000 ohms Dlctograpb SUPER· 
TONE Headset, the most perfect 
radio head.et tbat con be made. 
For the mo.t delicate work, tbe 
most exacting requirements. A 
new standard ot .uper·sensitive· 
ne •• 1 List Price, '12.00 . 

. . '. .' ..... . . . . . .' .. . . ......... .... . .... . .. . 

Make Your Christmas 
Money Count! 

ACE BALANCED 
VERNIER CONDENSER 

Use it to replace the weak parts 
of your present ~iving set or to 
build up the "De Luxe" set you 

have promised younelf. The ACE 
balanced vemaer 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. 

Dept. PRN 

THE PRECISION EQUIPMENT CO. 
2437 Gilbert Ave. Cincinnati, Ohio 

Tell tbem tb.t you law it In RADIO 

ACE 
PANEL 
LEVER 

SWITCH 
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C-1I Radio RIUoJlalS art built 
in Iwo styles lor delulor and 
amplifier tubl (ontrol. Type 
11601-H1 willi 'lIunier adjust ­
ment is ruo",mended lor de­
tector conlrol buauJ( of lilt crit­
ical clzaracluislics al Ihe lubes 
USld for this purpose. Type 
11601-H2 ij furni shed 'Willioul 
'lIunil'r. Bolli rluoslals ha'!}1 a 
range of lour ohms willi Ollt 

ampere curunt capacily. 

Typ~ 11601 -HI $150 
with vernier ....• • 

Type 11601-H2 $1 00 
without vernier . . • 

PROTECTING every 
C-H Radio Rheostat 
s tan d s a guarantee 

stronger than human hands 
can write. The decades of 
persistent and successful de­
velopment of rheostatic control 

by the engineers of CUTLER-HAMMER 
have inspired a faith in their trade-mark that 

IS far too worthy to forfeit. 

Engineers the world over accept this 
mark as unfailing assurance of electrical and 
mechanical perfection-the signature of ap­
proval of the master rheostat builders. It 
is a protection you should demand in the 
purchase of your radio rheostat- a device 
In which precIsIon and reliability are 

essential. 

THE CUTLER-HAMMER MFG. CO 
RheostLJtic Control Specialists 

Milwaukee, Wisconsin 

Na-ald 
Small Space 

V~ T. Socket 
3Sc. each 3 for $1.00 

Moulded IIIIUiDe ooDdeDlile. Requitel bul omaU IJ)llOO 
for mounliDI. Readily _ible bindiDc poIIt.. No II ... 
"",tal 10 interfere ... ilb efficieoey. Una!ec:ted by beal of 
bulbo or IOlderUut iroD. Pboephor bra ... eoDtact. Nickel 
plated Ina bindlos "'........ Stub cui olol. Prioe puEblo 
t>o<a .... of ~ produclioD. 

S/Hrud ".,.,iti.n f., lIuln, .nll j.IIN". 

Alden-Napier Co. 
52 Willow St. Sprinc6eld, M .... 

Dept.H 

GET INTO RADIO 
Earn big 1II0ney n. a Radio Espert. Thou· 

OBud. of atlractive pooilion. open no... . \\ alter 
Van Nootrand. a graduate. earning ,3.000 a year a. Radio Inspector. AmerioD's liral an~ l~rge~1 
Radio School qualifle. for hL Cla.s GOY IL,· 
,·or .• e in .pare time at home: }' our &.\DI.o 
INSTRUlIIENTS lOAned free Ipve actual RadiO 
prartioe. Position Ifuaranteed 6.0 days after 
graduation and BeCUrtng Commercial Llcen8e ,or 
money back . Write for free book aboul RadiO. 
M ~ntion name. age. addre,ui . 

NATIONAL RADIO INSTITUTE 
Dept. M · JO . Wa.hington. D. C . . 

Get two subscriptions to 
uRADIO" for one year and 
we will send you a $5 Am­
plifying T'1"ansformer free! 

'1', ·11 Ih"m liIal YOII !:Jaw it in R.\DIO 
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the primary inducing a potential across 
the secondary or rotor. 

When the secondary is turned so that 
its , ... ·inding 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. 

\Vhen 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 ~ 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 

Fiq. #J. P ario-Coupll'r. 

radiophone reception so that the ' vari­
able condenser alone may be used to 
tune the secondary circuit to the reso­
nant wavelength. 

The ~per<ltions 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 hone}'comb coil. This 
is shown in Fig. 44. 

\Vhen 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 
connecte'd. 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 

C O"t;",ltd 0" 1"1:' 94 
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The Remarkable T uoer 
A scientific device. the result of thirty-two years' experience. 

Eliminate8 the Aerial, Easily Tuned to All Conditions. 

Not:to be confused with any electric light socket device that 
cannot be tuned . 

The Varia-Antenna makes it possible to operate many Radio 
Receiving Sets at the same time in the home. apartments. hotel 
and office building. by simply attaching to any electric light 
socket. and in comes that mysterious energy that brings with it 
the News of the World. Music. Laughter. Current Events. Knowl­
edge and the satisfaction of knowing that your home contains 
the last word in scientific equipment for complete enjoyment. 

A Wonderful Xmas Gift 
Euy:it of your Dealer or send us $10.00 for One by return mail. 
[ postage paid. cord and plug will be included . 

A Variable 
Light Socket 

TUNER 

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

~GkcIric 
mOB EJ'TIOIBNOY 

HEAD SETS 
Ar.,. aDd N.'IJ' Type: 

2500 obm, per pair ...... , ..... '10.00 
8200 ehm, per pair ..•••••••••• '12.00 

S.Miall-American Type: 
1200 obm, per pair .•.••.•.•.••. '8.00 

Victor Type: 
DOUble pole, sm.le cou. per p&ir .• '6.00 

~6kcIric 
COMPANY 

CHICAGO, U. S. A. 
For SO Yeu. Maken of Oood Telephone. 

RADIO "A .. B" STORAGE Batterle. CHARGED at Horne For Few Cent. With 
I "PATENTED FULL WAVE" Automatle Ma.netie 100-130 Volt 80 Cycle A. C. , F F RADIO RECTIFIER Evenlually You Will Buy An F·F RECTIFIER. WIly Net .. , I - THE SOONER YOU BUY IT; THE MORE YOU SAVE 

I It CHARGES AI16 Volt RADIO "A" 6 AUTO Battori",,; '" All RADIO"B" 6 LOUD SPEAKER Storage Batteri .. UpTo 120VollI, 
In Seri"" I.ductively At Hom. Ov.rnight. Diooo.ne<till& '" Multipl. Co.nectioDi Vnnec.-ry. Chll.l"Rill& Circuil Separate. 
NolhiD41 Lik. It M.de. No Chance For Grou.ds Or Short Circuill. No Skill Requin!d. AMMETER eliminat .. Gu ... Work. 

I ItCosto You I .... To Buy An F-F RECTIFIER tha. To Be Without 0 ••. You PAY for ONE whether You Buy OneOrNol.forItCostlA. 
I AVeJ'al!e Of '2. for Cha'1linK '" Rental. Every Tim. An Auto Battery IoCha'l!ed BrOlh .... but Only A F.w C.nto Wh •• You CIw1:. 

Your Own From .\ Lamp Sock.t Within An F·F Battery Boootin~ RECTIFIER. I! You Hav. Nev.r K.own Th. lHlightful Feelill& Of 
Havin~ Your ~tor&lt. Bat "'ri .. Alwayo Fully Cha'1led For RADIO 6 AUTO You Will Experi.nc. A N.w Thrill Wh •• You Hav. A 
RECTIFIER of Your Own Which Gives You A FullyCha'l!ed Battory a.·emight At A Cost Of a F.w C.nll'" A Joyful Feeling of 
Thilll!Jl Well Don •. Thooe Who Ow. Th.m Feel Their F·F RECTIFIER ia Th.ir Faithful Friend. It Chal'fl" Automaliealiy '" 
Bei., ('lean Can B. Plaeed Anywh.r •. Nothill& To Slop' Ov.r Be Filled Bur. Out Need Att •• tio. Or Cause Troubl •. Bolh Wav .. Of 
Curre.t Are Rectified Thru Infu.oibl. Carbon Rt'Cufyill&. Brush... Mai.tai.ill& CONSTANT EFFICIENCY uni.terruptedly 
Wbile Ito FULL WAVE D",ig. Deliv .... Th. RAPID TAPER CHARGE recomm.oded By ..... 11 St0r&lt. Battery Manufacture .... 

Th. F·F RECTIFIER i. a Compl.t. Compact Portably Ha.dy Charging Unil 
.... AI which Is Vnfailill& In It. Ability To D.li-·er Service Day '" N~ht Automatically . 
• "Cey so It WiIl Ch.rg.A Dead Batt.ry. Do Nol Think Your Battery It Dead'" Worn Oul 

harge Simply Becau .. 1t Will Not8tart Your Car. Buiv A. F.f RADIO RECTIFIER 6 
AUTO Fill It With Lif •. It Sa,·"" More Than to COlli '" Lull A Lif.tim • . 

BRtter le. Leave Your Batt.ry I. Car Or Wh .. e Ev.r It I., Without Ev.n Diaconnecti.g It. 
O.emlghl & rew RECTIFIER Plu, I. Lamp Sock.t. Snail RECTIFIER Clipo On Battery 
Right In Termillals;Turn:>witcholBatteryWiIIBeChallled InMorniD41 ..... tCOIt of F.wC.nt •. 

YourAUTO 10 II Nol Gratifying To B. Alwa) .. Ready For RADIOPHONE BROADCAST 
Musi.. on. '" New. Wh •• hiendsCall' N.v.r Ha"iD41 To B. Careful Of. Or 
T.II Fri d. Your Batt.ri .. Ar. Dead ol to Feel Your Car R .. pond Like A 
Oreyhou . ~piniD41 En~in. With Pow .. When You St.(> On Thc Starter. Fully 
Chal'jted Hatteri .. By l-ltartin~ Car Quick Require F.wprExpenai\'CR.plaremt.lI. 
INSIST on The F·F RECTIFIER. Built 1.7 TYPES By ..... Master Of Th. Art. 
SoM •• yTbouoand.AreBeing ~Id It Haa MadcP"""ihl.Th...,POPULAR PRICES 
-- TYPE6Ch.r'e:oS\·0ItRadio"A""'AutoBatteri"".tMmpo"" ...... S15 

TYPE BCha,,! ... Radio"B"Stol'&ll.B~tttri .. l·p to 120\' 0111 .. . . . . . S15 
TYPE A-8Comhinut ionChar~ .. " ..... olB "RadiO& AutoBattm ... . .. S20 
TYPE 12f'harg ... AII12\'oltBatteri", at.Hmperea .. . . . . . ... .. . . S15 
TYPE I 68Ch''1Ie8AII6VoltBatteri ... tl2Amperes . . . .. . ... . .. . S20 
TYPE 1612l'ha'1l .. AII 12VoitBatterieo atiAmpere . . . . . .. " . , .S2O 

Patont.d ComIHIliIUon. TYPE 1626i •• Combination omPESIStkt1612 . .. .. . . . . ... .. . S28 
CHARGES AUTO 4 RADtO BATTERtES. All TYPES But "B" CHARGE AUTO BATTERIES. 

The LarRer TYPES are Recommended For Heavy B.tteri ... or Whe ... Time 10 Limited. SHIPPING WEIGHTS Complete With 
AMMETER 6 BATTERY CLIPS II to I.; II... Pureh .... From Your Dealer. Or Mail Check For Prompt Esp ...... :ihipm •• I . 
I! via PARCEL POST have remittaD.e indude Postage & I ""uranee eha"! ... or WRITE us to Ship TYPE d ... in!d C. O. D. 
Other F-F Battery Boo.t .... (,hallie Batteri"" from Farm l.iRhtin. PI,nt. '" D. C. Cireuito '" for GROUP CHARGING Economy. t·,. Our 8 AmJl<'re 12 Butter\" C.parity Automatic Full Wan F-F ROTARY RECTIFIER D ...... ibed in ROTARY Bunetin 33-A. 
ORDER )\0"', or WRITE ImmediatolY for FREE D"",riptiH RADIO 6 AUTO BOOSTER 6 ROTARY Bulletina 33-A '" 33 

FRANCE MFG. CO. G_I OFFICES 6 WORKS: CLEVELAND I OHIO, u. S. A. 
Canadian R".: Battery SIrYIc. 6 SeI. Co., Ham! ton, Ontario, Canada. 

Tell tbem thai you law il in RADIO 
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RealRadio 
Values 
Order Direct and 

SapeMoney 

Look Over Th ... 
Holiday Speciab: 

Rtlwtu 
Priu 

Unit Audion Control 
Panell (Detector) •••. $ 6.50 

Unit Audion Control 
Panels (Amplifier).. 13.50 

Glass Encloeed CryRaJ 
Detecton-leu cryItal. 2.00 

23 plate Univenal Con­
denier, bakelite end., 
.0005 Mfd. •••••.•••• 4.00 

43 plate Univenal Con­
denser, bakelite end., 
• 001 Mfd. •••••••••• 5.00 

3 plate Univenal Ver-
nier Condenaer, 
.000246 Mfd. •••.••• 1.50 

Keystone Variometen 
lSO-580 meten •••••• 5.00 

6 V~ 60-80 Amp. Storage 
Batterie. • • • . • . • • • •• 16.00 

Open Circuit Jack..... .60 
Single Circuit Jack..... .75 
Double Circuit Jack... .90 
Double Circuit Jack Fi-

lament Control ••••.• 1.00 
Single Circuit Jack Fi­

lament Control •••••• 1.20 
Saturn Automatic Grip 

Telephone. Plug ••••. 1.50 
Ajax Socket Rheottat... 2.00 
Dic:tograpb Head,eta 

3,000 Ohml .•••••••• 8.00 
Dictograph Loud-

speaken •••••••••••. 20.00 
Beatone Filament Rheo-

0.,. 
Priu 

$ 5.00 

10.00 

1.50 

2.50 

3.00 

.75 

oJ.oo 

12.00 
.33 
.~ 
.48 

.S5 

. 63 

.98 
1.~ 

8.00 

20.00 

Itat •.•••••• • • . • . • . • 1.00 .60 
Beatone Variocoupler, 3-

incb d i a I , lSO-600 
meten ..•••••..•..•. 8.00 S.7S 

Beltone Variocoupler, 3-
inch d i a I , lSO-SSO 
meten ••••.••.••..•. 7.00 4.75 

Bestone Socket, metal, 
Ibell, bakelite bale... 1.00 .75 

Federal Jr. Receiving 
lets, Dictograph 
Headlet ••••••.••••• 25.00 lS.OO 

Everything sent F. O. B. Jersey 
City the same day we receive your 
order. Send Money by Registered 
Mail, Post Office or: Express 
Money Order. 

All Good. Guaranteed the 
Be.t There I •• 

HOLMES RADIO 
PRODUCTS 

999·A BeraeD AveDue 
Jersey City, N. J. 
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or turns in close proximity to each other. 
The unused portion of the inductance 
is called the deatl-end, and its distributed 
capacity is repreSented by the conderuer 
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-

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: 

CO.tltM'" T", 01 S,mu 
Gen. Amateur 
Spec. Amateur and Radiophone. 
Commercial 
Navy Calling 

W""tlt.,t}, ROlt 
lSO-3SS 
305-710 
460-1050 
835-1950 

Pri_, Coil 
D.L-50 
D.L-75 
D.L-lSO 
D.L-250 
D.L-500 
D.L·I000 
D.L-lSOO 
D.L-l000 
D.L-UOO 

SteOM"" Coil (Pri",,,,,) 
D.L-Z5 Serie. 
D.L-50 .. 
D.L-I00 
D.L-lSO 
D.L-250 
D.L-500 
D.L-l000 
D.L-lSOO 
D.L-lSOO 

.. 
Navy Time 
Navy Arc, Foreign and Prell 

1760-4000 
3950-8450 
6000-12500 

12000-20000 
16000-25000 

Fil.ll. 
Fig. 12. 

SteoMd ... , PtuiUltl to P,i", ... ,. 
StcOMd"" Ptr,,.tlicwtu to P,i",­

II',. 
Fi,.13. 
Fig. 15. 

r ... io-Coa,l" Hod-a, . 
Dutribattd C"IIIcit, /'0'" Detltl­

e.tI. 

r/tS. ~." 

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 'bem 'b.t JOD .. w It ID RADIO 

r----
4~ 

I ____ ~--.J 

Fig. H. Ho"t,comb Coil. 

.. .. 
Shunt .. 
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This Panel 
Will Improve 

Your Set 

CELORO 
The best panel made is none too good for your set. 

Dependable insulation is vital pecause 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 wh y 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 FO R 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. 

Offices in Principal Cities 

Quality 
First 

T h c Roller - Smith 
loud speaker com­
prises two special 
receivers bu ilt per­
manently i n to a 
heavy cast alumi­
n u mho r n. By 
matching the receiv­
ers as a pair and the 
pair to the horn we 
attain the quality of 
reproduction which 
characterizes a fine 

phone, combined with volume sufficient for any 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. 

5n/(j for Bul/~tin No • .11-20 

MAIN OFFIOE WOJQtS 
20 Park Place, New York BeWehem. Pel1Jl&. 

Offices in P.illcipal Cities ill U. S. alld COllodo 

Branch Factory and Warehouse, Chicago 
In Canada: Diamond State Fibre Co. Ltd., Toronto 

YOU CAN GET 

Murdock Receivers 

From your dealer. Why bother with any other kind? 

iOOO oluD .0. 118 40.1I1e aN aooo ohm .0. 118 40.1I1e lew 

$5.00 $5.50 
Send for free catalope 

Wm. 1. lIu400k 00. carrie. & a_piN Rock III \he wareholll .. 
of \heir Pactao 00&A ........ 

KEELER, WHITE CO. 
509 Minion St., San Frana.co 

211 South San Pedro St., Los Angeles 

Tell them that 1011 I." It iD RADIO 
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CALLS HEARD 
c onlin;/~d ;ro", ,.ag~ 44 

B, 9B.TI; 3936 W. 30th An~ Dennr. 0010. • 
C. W. : ..aeb. th. ,Ij),. Aaj. Sum. 5aa{. 5aa*>. 

5aet. (5aee). 5bi. 5dt!. 511i. 5hn. a~g. ~e1c. Set. 
ata. at", 5hk. (,Siw I. Six. .';jb. ;;jl. 51b\ alii,. 
!ink, 5nD, 511l'. 5kp. 5pb, 5pd. (5px). (t)(li). -Srb. 
1;;Af) . 5atE. 5.m. a8". 5.r. 5te. 15tj ). ';'1' .. 5tr. 
:;VA. t)vnl. 5,,0. 5X3. (5xd). 5xk, .;xv. 5x)". 
(ala). 5zn". 5lng. 51". (Ga"lrl, tinux. (6a!la), 
(6ajll). (6nk) . (j"III. (Iinlnn ). (li81'w). (6aqw>. 
(Gari!. (G"tg). 6,,"u. 6ud. G"H. 6atq. 6bbe. 
(6ber). Gbjr. tII"lr. 6lt,,,. fibqz , IIhulII. (Oblln). 
liell. 6ee. (6~a). (H~e). 6l·lI. 6gt. (IIi,,), Glh. 
O"i. (lxl'. 61at, (Olh). Gu. fin. 7bk. 7blll. (7Iu). 
(701). 7"r. 7zo. 7zll • . (~n) . Sab". 8allllu. 8"11'. 
Sa5\'. 8axb. 8het. Sbtlll. Sbke. Sbnj. 8bo. Shxf. 
S~f. drgx. Sdi. 8~lIIq. 8ib. Siq. 8pcl, 8qk. 8ap. 
~lIk. S)'d. Su. 9""", (lIa.q). 9atk. 9atn. 9"hh. 
gain. 9aill. 9aiy. lIajh. 9aj". lIaDii. 9a",.,. 9amq. 
9anq. (9ROgl. IIRIIUl. 9arr. (9arl). (9ate). 9aua, 
9aul. 93 .. n, 9nvz. 9liWllI. 9awp. 9awa, 9.xu, 
IIny", 1Ia)'1. (9bet) . 9bd.. 9hed. 9b~k. IIbe,. 
IIhh,l. (9biel. 9bik. IIbil. (9bjv). 9blt, 9bno. 
9h .. i. 9b.l. 9btt. 9hllb, IIbvl. 9bvf. 9bxb, 9bx),. 
9bzi. 9bn. (gerol. (ge~v). 9et,. gef),. gegk. 
gehn, gei". (9rklll), (9rn. I . geoa. lIetr. ·gewe. ge",.. 9dbJ. 9der. !lclrk. 9dd),. 9dge. 9dgq. 
(9dk,.). 9dpl. 9dqe. IIdqll. (9drl . (lId.m). 9d ..... 
IIdlj. 9dwk. 9dxd. 9"j. gew. 9fnl. 911k. 9ii. 9i,. 
9jk. 9nu. 9pw, (91.i). 911u. (9~e), 1I,."j, 9)·ak. 
191a" I. Can.-..abv. 

Just What You Want 

B, 8BIO. O..ulto,.. 01l11t. 
C. W,: 5ht, 5,", (6bd ... ). 6brt. 6bum, 6aq .... 

6ep. (6bpa. (6blu). (6bqe), 6atq). (6beg) • 
. Uak.w. 6brk. (6bjq) . (6bqg) . (6bgd). (6ake). 
(6ku). (6abx). (6bed). (6rd). ~6aoi) : 71u, (7\q). 
(7bJ). 7aiu. (7Ih). (7nyl . 7aeu. (7mf), 8h. 
Sbk. gee. 9d. 9bt". 9aol. 9de. 9&&b. 9bji, 9amb. 
9aaf. 

Spark: 6bop. 6btl. 6od. 6be.,. 6ft. (6aau). 
(6ee l. (6Ie). (7kj). (7m),) . (ho). 7re. 71 .... 

,. (7g .. ). (~Oj). __ 7_'f8_. ______ _ 

··,'Bi'8BQY. 3101 8 . Grand A ••. , Lol AnJllea, 011. 

I 

I 
I 

C: , \\~.: 4,1. 5dl. 5du. 51a. SIb. 6ak. 6bt. 
6re. 6en, 6ep. 6tb. 6tm, 6gr. 6gx. 6gy. 6ku, 
6n". 600. 6rd. 6t.... 6zb. 6d. 6au, 6 .. \. 6abx. 
6ad". fiRPh . GaIlP. 6.hp, 6aio. "6alt. 6ajb. 6aq .... 
6aoi. 6naj. Gawl. 6bed. 6bej. 6ber. 6b;'. 6bmd. 
6bnv, 6bod. Gbqf. 6b.a. 7dp. 71u, 7nl. 7tq, 710. 
8aio. 9hji, 9h"t 'qra I. IIdug. 9ad. 

Spark: Ilrx. 6.".. 6iel. Gn, 6aer, 6ajb. 6aqu, 
6bju. , 

~~------
B, 6B8U. B. D . No. 2. 8an Gallriel, 01l11t. 
·.\n ' C.v W . : 5u'n. 5aef. 5xcl, Sal. 6DJ:. Sajb. 

6amk. 6atq, 6aw ... 6bej, 6bd .... 6bun. 6l1ad. 6d. 
Ou. 6u. 6Jae. 71u. 7mt. 70e. 7eq. 7alu. 9amb. 
9apl. 9awlD. 9bji, 9dtm. geJj. 9laf. 

.'one: 518. IIbum. kip. kill. kobo k.,q. bm. 
kIn. kd"t. kd)'l. kfad. kfaf .... gb. 6BSO ... iII 
have II .';0 wall lubp .el up in Januar,. 

(.."(lutinurcl 0" I'a,e Ifo 

STORE 
. I 

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. 

W HETHER you require two 
binding posts, a simple crystal 
set, or one of the standard tube 

sets with amplifier and loud lpeaker, 
you may obtain it at th, ,.ight ;,.iu at 
3ny radio shop displaying the Soninc 
Sign. There is a skilled radio man on 
hand to advise you, too. 

. "/t PlIJfe to Ba~ .t tll ... Sorelnc St.'-· 

Mr. Deoitr:-If you are'; ~i~. merebaat)'';'' 
ma)' diIp.., \h. Soniat lieD. I"" uolell ,flU bow. 

SHIP OWNERS RADIO' S£RVIC£;.lho. 
10 W .... lnlto~t., Ne. York 

Who'-lt DiMhu&on 

80ninc Brancll .. : 
80lton, 46 Cornllill St.; San Franeiseo. 
591 MI~lion 8\. ; Bal\imore, 11 N. Eu'a'" 
Ht.; Clllca,o, ,538 So. DearDOrD SI.: Ne ... 
OrluDa. 740 Union SI.; Bea,Ue. 67 

Ool1UDlIla 8t. 

I 
I 

I 

PARADEX 

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 MubtSt. Newuk,N. J. 

UNIT 5 

IP,.it, fo,. lull due,.i;ti,,, bull,ti,. 
Tuner (Pats. Apld. for) .. .. ... $20.00 Audio Freq. Amp • . ........... $18.00 
Detec:tor .... .... . ..... .. ..... 10.00 Radio Freq. Amp • . ..... . ..... 20.00 

Ma"ulaetu,.,d b, 

PACIFIC RADIO EXCHANGE 
439 CALL BUILDING SAN FRANCISCO. CAL. 

Tell them tha' )'OU ..... it in RADIO 

II P~~In~~!E! 
. "UNITED" PRODUCTS 
I 
i 
I 

I 
1 
1 

j 

Folio... tbe eumple of tbe Radlo· ... i.e 
experta .. bo bur eaeb pan ... itb an e"ad 
tno ... l"dge ot Ita true "alue. 

Pat. Appel. For 

United Transformers 
amplif, ... eak .oundl; brin, in di.tant 
Itllionl ... itb elear. ple .. lnr dlltinetnel •. 

A beautiful piece of ... orkmanlbip .. i\b 
Ilurdy aleel .bell. Furnlahed in blaek 
.namel ... ilh buffed nlekel l\rlP •.... ,4.50 

United Variable 
Condensers 

Corr~ct in dealgu, bl,b (nIde III ... ork· 
m"n.hip. Platea are beld politi ... I,. 10 
that ahort·eireuitlnr il praeticall, Impol' 
lible. 

List Prices 
U plate . . . • '6.110 11 plate .. • . ts.ao 
23 plate ... • 6 .00 II plate .••. 11.711 

3 plate ..... 11.211 
witllollt cUll or /mob. 

Wi'" V,,"irr Atlacl,,",,",. Dial a"d K""II. 
66 plate ......... . .. '8.110 
28 plate.,.. ..... . .. II.aO 

Onl), Vernier witb ltop. 

0
' Moun\in, matle 

u., b, our tem· 
o 0 plate tor loeatinr 

panel b 0 I e I ; 
packed free ... Itb 
eaeb eondenaer. 

Oniled Trandonoen and Condenaen 
bave been adopted al Itandard equip· 
ment b, leadinll mabn of radio re­
eei"ing let.. Tbeir judgment il a .. fe 
guide for you. 

Tell )'our dealer )'OU want "Onited 
or nOlhing.·· Clrrular Free. 

UNITED MFG. " DISTRIBurlNG CO. 
536 Lake Shore Drive 

Chicago 
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Auew 

EVEREADY 
"B" 

BATTERY 

No. 767 

Made UP of thirtJ' Iarae celli ar­
raaaed in five rowl of lilt celli 
each, Kiva 4S voltl aDd iI equipped 
with Fabuatock Spriaa Clipi aI­
lowinK the followinK voltqa: 
16~. 18, 19~. 21. 22~ aDd 45 voltl. 
nil iI a remarkably biKh qulity. 
loaa life battery. DimeuioDl: 
Leaath. 8~"; width. ~"; heiKht, 
3~" over alL W eiKht 9 IhI. Price 
$5.50. . 

Two importaDt character· 
iatica are DeC .... ry for a .. t· 
iafactory "B" battery; first, 
the battery muat be deaiped 
for lona life; second, the 
operation muat be noisel .... 
The Eveready "B" battery 
meets these esactina re­
quir.menta. 

Eveready "-A" radio batter. 
ia are carried in stock by 
the beat radio dealers in 
three diBerent types - 60, 
80, aDd 100 ampere ·hour ca· 
pacity. These Eveready "A" 
batteria have a laraer capa. 
city and IPve lonaer service 
and require ·1 ... ·frequent reo 
claarae than most other bat· 
teries of this type. 
JlY. o. tile Peoll, Oou' b1 ... _ .... 

. larpe' ,.,tur .... «MtuwI. 

NATIONAL CARBON 
CO., INC. 

97 

Elilninate 

Storage 

"SUNECO" 

DlrectiOD: 
!DIm \abe bl "SIIDecO" Adap" 
.r, tUJr blurt Ad.pter bl IID7 
lOCket. 
81 11M 01 &b. "Sueco" A~ 
11'. rOil 1Ia". III1D1mIllD bl411CtfOD 
• ~ &114 III1D1mIllD 41aeao. 
Ktc 10... No lOl4.r OODtacte to 
corrod •. 

the 

Batteries 
willa 

ADAPTER 

n. "S1IUCO" Adapter I1I&bl_ 
rOil to UI &bl lamou AlI1ot:roJa 
WD·U clr7 cell 't'IICIIIIID tllbe bl 
IID7 ra410 let. BllmlnMflll au 
DecIHl'J' lor nor... ba&tu1. 
&114 &bl claaaClDa 01 wtriq. 

Sallu Time Price $1.50 each Salle. Money 
If your dealer cannot supply you, send money order or cub to Dept. R. 

Guaranteed by the N. Y. Tribune Institute. 

SUN EQUIPMENT COMPANY 
67 Eschanae Place New York 

CITIZENS. 

RADI 

------------';C...,;;..--
.::::r.:: -­' .... =:~c --­........... .,.......... .... 

Mail Orden Promptly Filled 

WE PAY THE CHARGES 

If It Is 

RADIO 
We CaD Supply It. 

U. C. BATTERY 
aDd ELECTRIC CO. 

CITIZENS RADIO 
CALL BOOK 

FIFTY CENTS 
WHY PAY MORE 

Contains all cbanaea of addreu, Reo 
uailrned Call't Cancelled Call_riebt 
up to date of .... _ay ahead of illY 
other CIII Book at any pr~. Com­
plete up to elate Canadian li.t. Buy 
one. look It oftr, If It Im't the bat 
you have ever .em, write u.. moner 
cheerfullr refunded, at ,our dealer or 
diree' froID u. POltpal4. 

Citizena Radio Service 
Bureau 

41«i S. Dearbom Street, Chicago 
D,,,I.rI, ..... t. for 

GII",,, .. ,,.d S"I'I PI",. 

for Xmas · 
- -

Send a subscription to 
.. R A D I 0" for one year. 
Notbin&' win be more appre­
ciated. We win mail. bauti­
fuI Xmas card to your friend, 
tellinc him of your Kift. 

61 .... ' ....... 
t.I.bpl-.Oa1. 2158 UBiy. Ave. Berkeley. Calif. "RADIO" - San FrancilCo 

Ten tb_ tba' 70U .aw It In RADIO 
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TRADE ESC 0 MARK 

QUALIlY ALWAYS HAS BEEN AND ALWAYS WILL 
BE, THE WORLD'S SAFEST INVESTMENT 

ESCO 
High Voltage Motor-Generator~ 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 

Sold by principal dealen eyerywhere 

Electric Specialty 
Company 

211 South Street 
STAMFORD, CONN., U.S.A. 

'The Telmacophone 

~ll,., 9{adio E"clusi'Vel., 
JOBBERS! DEALERS! The de­
mand lor the Te!macovhone i. poeat. 
Write lor DeW c.otalo~_and dilcoUDlW 
on our complete line. Weare &1.0 dia· 
lributora lor Ihe better otandard Iinee. 

in eyery Home 
The Telmacophone in 
your home provides. en­
tertainment and instruc­
tion for every member 
of the family. No one has 
to take turns or miss any 
part of the program. No 
need to change head­
phones from one person 
to the other. You are 
always a8INI'e<i a loud, 

tone. Everybody can hear 
eve clearly and distinctly. 

The tone is produced by original BaldWin TJlpe 
C. U nil and reflected into the outer horn. There 

is no metallic effect. Finiahedin black. and gold to 
harmonize with any BUnOWldinp. 

Correctly designed -fairly priced-UJU'e8ervedly 
guaranteed. The RIGINAL $20.00 loud 
s eaker and still the BEST. With original $20 
Baldwin Type C. Unit. Price complete 
U your dealer hasn't the Telmacophone in StoCk. eend U8 

his name and order direct from this ad enclosing $20.00. 
Prompt 8hipment. Wrile/or neUJ free calalog. 

RADIO DIVISION 
TELEPHONE MAINTENANCE CO. 

20 S. Wells St. Dept. A Chicago, Illinois 

Tell them that you oa .. It In RADIO 

RADIO for DECEMBER. 1922 

RADIO BROADCASTING IN 
GREAT BRITAIN 

C ""ti" ... " from ~Il. II 
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 2'reat 
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 

Iree with one subscrip­
tion to II RADIO" lOT 

18 months ($3.75). 

"RADIO" 
Pacific Bldg. San Franciac:o 
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BIG NEW STOCK OF RADIO SETS AND PARTS 
Grebe CR-6 .. __ ...... _ ..... _ .. __ $80.00 Grebe CR·9 __ . ___ $130.00 KeDIledy No. 220 _ .. _._$126.00 
Grebe CR-8 ............. _ ...... _ ...... _ $80.00 KeDDedy No. 281 _____ $80.00 KeDDecIy, No. 110 ... __ ..... _ .. $260.00 

WE ASSURE. YOU OF THE MOST PROMPT SERVICE 
Oar Radio Mail Order Service ia aunina much.· popularity OD account of the FAST SBRVICB. W. lhip your order within four 
boarl 8f its receipt. After you tire of waiana daYl-Or maybe weekI-for your lupplies, try Warner Brother.' Radio Wail 
Order Service aDd you will ule DO other. Followina are a few iteml that we have in Itock: 

VARIABLE CONDENSERS AMPLIFYING TRANSFORMERS RADIO FREQ. TRANSFORMERS 
.oooa 11 P~ 81pal ............ .. .. a.oo .'l'W.'1'II. BlIlf'l' •.••...•. .. ..... . .. f&.I0 UVl71.. ........... , .. . ..... ... ....• e.lo 
.OOOG 11 l'Ia&M 81pal . . ... . • . ,. . . . .. a.lo UV-711 BaclJo ~OD • ••••••••••• 1.00 -..so Bentoe 00. ....... . •........•.. e.oo 
.001 6S l'Ia&M 81pa1 ... . ..........• G.OO ISlA OBJlBllAL BADIO ........ . .. . .. G.OO ABBOVOlt. . . . . . . . . . . . . • . . • . . . . . . . • • ..10 
.001G es P~ ....... ......... ..... 1.10 AI.OIOI -'-m_ted ... . .... . .... . G.OO .0l0I....... ... ..... . ............ .. G.OO 
.001 .. Pla&e Wun8r........ . ....... ..00 'rIlOrWHll........... .. ....... . ..... ..10 8'1'OUOB B.'l"1'IIBDl8 
.OOOG IS Pla&e Wana................. a.lo •• Yd'l'...... ............ ......... G.OO e Volt 70 •. II ....................... 'lG.OO 

EVBREADY "B" BATTBRIES JACKS AND PLUGS PJIila4e1pllla. v. eo.L II ............. 11.00 .0. 7ea, lIt~ Vol .................... '1.00 I'BDBlUL Ull Open 0trnI, lack .... • •• 70 LOUD SPBAKERS 
.0. 14141, 1lI~ VoIlII, Upped .. , .. , . . .•.. a.oo I'BDBlUL lUI 8tq1. 0trnI, IIICII:..... .U as MapaYO_ BI4Jo 'l'nIe •••.••........ 'U.OO 
.0. 77., n Volta, Upped. .•. .. . . .....• G.OO l'm)BBA.L l .. a Doubll Oirc1l1' lack. . • 1.00 .1 Mapa~OK •.••••••••.••••.•.... • . U.OO 

I'BDBJLAL usa AllwlUUo 1'UaIII1Il' V ARIO-COUPLBRS REMLER APPARATUS OoIlVOl lack •••.•••••••. • ••..• ,... 1.00 ........... oa 0-'" 0 I •• '0 
110 .... ."-_.>- ,1 00 FBDBBAL 1.S1 .lItalUUo 1'UaIII-"' --" _.... Ollp. .. ... . .•... _.w 

n. --_.. ••••••••.. . • . .•...•• • - RBMI". GOG OOllpl. all 17111' Pull •••• 11.71 
113 S AIIIp. BIIICIRata................. 1.71 P.~ ~AL .. . . . . .. . . . . . . . . ~-:: on OWJr ftJ'B .................... a.GO "f .1Id1aa DltIotar PUII. ... ...... . . 1.10 •..... . .... . .. " A'l'W.'1'II. IDIIr'l' ••••••• • ••.....•••• 1.00 
!!a ~p. ~U~ ..................... 1.00 RHEOSTATS .'l'W.'1'BB IDIIr'l' OIl Puel •.•••••....• 11.00 ... _po ... u_ ......... . . . ......... 8.00 
II VuiaWI Ortd LMk......... .. .... ..0 BBIILBB Ir ......................... U.OO PHONBS 
87 and 00 __ ••••.•.•. . .••••..• .10 P~A-wttll aft KJao1l........... . .. . . .7G Fedlrel, 1100 Olmla .•.......... . ... .. ".00 

SOCKBTS OBJlBllAL ~IO ••. 81. 7 oIIm or I~ Federal, saoo Olilu •.........• . ....• . 10.10 
AmI!. I ollm •••..•.•........•.....• I.IG 00l')'. • • . . • • . • • • • • • . . . . . . . • • . • . . • • . • 1.00 

161 OBlQlJLAL ~IO .....•....... . . ,1.U DBFOBB8'!', aft tnl..... . .. . . ... .. . 1.10 WMtonI B1eaVta, lItOO Olilu ..... . . . . . 10.00 
GBOSLBY PoraoJam ••• . .••.•.. . . •.• • .10 P~OO........ . . .. . . ... . .. . ...... 1.IG DlAItalnpll, aooo Olilu . . . . ••. •. . . . .•• 11.00 
~OQ •.• . ..•• ••• •• • •• • ••• ••• .• • .1G 1I1JBD0OB: GIO . .. . ............... . • 1.00 MIIIlbtUD. 1000 Ollme . .• . ...• . ...... 41.00 
PUJ[Df • . ...•.....•. . .............• 1.00 KL08IIBB. • . . . . . . . . . . . . . . . . . . • . . . . • 1.10 MIDh,,**,"\ SOOO Olilu ..•. . ........ . • 7.00 
1I0l1lWBLL •••.......•.••....•..•.• .410 JllIfJ[IIf8. . • . . . . . . . . . . . . . . . . • . . . . . . . 1.1G Brud... uDOrtor . . . . . . . . . . . . . . . . . . • 1.00 

V ARIOMETERS FUMDlO:::v. .. . .. .. .. . .. .. .. .. .. .71 LlIlaoIJl, 1000 Olmla .................. 1.00 
017T'LBB ___ a .......... ... . .... 1.00 Froot, 1000 Olilu ... . ......... . .....• G.OO 

BIIIILBB GOG Ko1ll4ed Balrlll .......... fT.lO .~LBY8'l'.'I'........... .. ........ 1." Froot, SOOO Olilu .................... 41.00 
OD Ow. TYJ'B .••........ . . . ...... ..60 FB.UIJl(GI~BInJIB . ........... 1.U Baldwlll, 'l'no 0, B or F ..•..••..•.• pr. 11.00 
.'l'W.TBB DJrT •... _. .. . .. ..... . . . '.00 OV~ __ i VBUDI......... 1.10 Kuter ..... W1JI. ••••••••••••••••••• pr. 141.00 
MOl! t~at you have read the lilt, aet that order iDto the maill without delay. If there is lomethina that you WaDt aad dOD', 
see It hlted here, write UI anyway and we will aet it for you. Our two Itores lave ltill more time ill aettina your apparatul iD a 
burry. EDjOY the pleasure of real lervice for a cbanae. Send UI your orden. 

San Fr.ncUco. 
tao KKk" ...... 
~. Doqlu .... 

WARNER BROTHERS Oakl.neI, Cal. . ..... ~ ....... ... 
~O''I'O'" 

Eventually you will buy. 
better apparatu_ 

super· audio frequency 
amplifying transformer 

A.1t your Elec­
trical Dealer, 
or, lent carn­
aae charae. 
collect. 

(Wt. I lb.) 

W HEN· a man iDteresti himaelf iD 
any hobby, .uch u photopaphy, 
automobiles, or what DOt, he 

u.ually .. arts iD by buyina cheap, crude 
equipment. 

Immediately he beliDl to realize that he 
wantl better equipment, more akillfully 
designed apparatuL 

It i. the .ame with radio. Profit by your 
own experience iD other matters aDd de­
cide now that you will Dot be 10 handi­
capped. 

The AmerTraD ha. the areatnt amplifi­
cation (31.6 in ODe .tage with Radiotron.) • 
and i. without diltOniOD over the whole 
range of audio frequeDcin. 

·SmJ for lettflel No. 975_ 

American Transformer Company 
Designers.and builders.1 radio 
translormers lor Oller 20 years. 

. 174 Emmet St. Newark, N. J. 

n.e. r.u.&4e .. .. 

Duell Product. laa" .,ood tla. t • ., of tim •• 
Tla. lar,." lin. in Am4trica 2 complete indru­

ment..-S' part. 

THE WILUAM B. DUCK CO • 
248-250 Superior St.: Toledo. Ohio 

Tell 'bem ,be, 70U .aw I' In BADIO 



100 

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-a.mpli­
fier, embodies those true refine­
ments typical of all Fada equip­
ments and parts. 

F.A. D.ANDREA 
158I.F JEROME AVE., NEW YORK CITY 

Manufacturer of Fada rbeo-
8t..I\U

i 
t.unent. 8witchee. va rio­

coup en, socket!, detectof"H, 
oonde~",. audio frequency 
amplifiers, etc. 

Writc for tbe Fada Handbook 
enel""ln, 5c to cover poot.a«e, 
mentiorunK your radio dealer'. 
nRme lind addr.,.., . It'. plumb 
fujI of thinjl;1l about rad,o you 
oUKbt to know. 
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RECENT RADIO PATENTS 
C o .. ti .... ld "om totl J8 

varying length. The control boards 5. 6. 7 
and 8 are provided whereby an operator 
sitting in front of any of them i. capable of 
plugging in a receiving instrument 12 in any 
combination of antennae 10 as to get· the de­
sired directional effect, as well a. to .elect 
the proper antenna length. for tuning. 

S. G. Frost, Pat. No. 1,424,294: AUCUt 
I, 1922. Sipaliug Unit for Wirelea 
Telegraphy. 

A high frequency generator i. operated by 
handle 10 through gearing 9. and may be 
used in case of emergency to tranamit a pre­
determined telegraphic .ignal. Thit is ef­
fected by driving a aegmented _itch 17 by 
the same mechanism as that driving the 
armature 8 of the high frequency generator. 
The segmented awitch 17 may at will be 
placed in aeries with the generator. 

L. DeFOreit, Pat. No. 1,424,805: Aug. 
8, 1922. Subterranean Signaling S)'IItem. 

A scheme is described for .ending and re­
ceiving signals by currents conducted through 
the earth. For thia purpose wires 20 and 21 
are extended to a distance conaiderably be­
low the earth's surface, such as to the stratum 
8, where the conductivity of the eanh is ma­
terially different from that at the lurface. 
Tuning is resorted to, by the aid of coils 22, 
2J in series with the circuit, which also in­
cludes a generator 9. It is stated that fre­
quencies between 500 and 25,000 may be 
profitably employed, and that due to the 
absence of atmospheric disturbances, aignals 
may be sent farther with the same energy 
than in ordinary radio aignaling. At the 
receiving Itation, a .ystem of wires limilar 
to that shown is employed, and a detector is 
aubstituted 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 aignals 
transmitted from station X througb relay 
station Y to a distant atation Z. of modu­
lated carrier waveL In order that there be 
as little interference between the receiving 
end 8 and the sending end 17 of tbe relay 
station, the carrier waves tranamitted at 17 
have a frequency substantially different from 
tbat received at 8. To obtain this result 
without the aid of a separate source at Ita­
rion 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 atation Y the 
modulator 5 producea frequencies equal to 
, + a, " and ,........., where, is the carrier 
frequency, and a the audible modulation 
frequency. By the aid of filter F one of the 
frequencies , + a or , - a il luppresled. 
At atation Y the amplifier A i. used to trans­
mit the wavea to a modulator 11. 10 tuned 
that it will produce a carrier frequency 
2p. Finally amplifien A at 15 are arranged 
to amplify this new frequency, and the aignal 
is transmitted in this condition from 17. and 
is detected at atation Z in any appropriate 
manner. 

J. H. Hammond, Jr., Pat.No. 1,425,523: 
Auguat 15, 1922. Transmission System 
for Radiant Energy. 

The transmitting antenna 10-11-12 may be 
rendered active from anyone of a plurality 
of stations 60. 61 or 62. and the arrangement 
is such that if anyone Itation is transmit­
ting, this may be determined from anyone 
of the stations. The coil IIJ controls the 
awitch that dOles the circuit for transmitting 
alterator 19. and the circuit for this coil is 
controlled by anyone of the switches 80. 81 
or 82 located at tbe control atationL All of 
the stations are linked by telephonea through 
inductive circuit ~61 ~7, 13. 10 that convena-

C t1 .. ti .... 'd 0.. fHlr' ro~ 

Tell them tbat yoa ea .. It 10 RADIO 

Tht Laust a"d Most Esuntial 
Part o} an Efficimt Tubt Sn 

Variable Grid Leak and 
Micon Condenser 

(Oomblned) 
ObQlllr.ble In an IUlbroltn raIl,e from 
.ero to I> melOluu - all Intenlled1aW 
potnw. J'b:ed capactty-.00021> JI. 7. 
Will impron )'oar .et woDllertall7 11)' 
Clarifying Sig"als 

LfJfUJtri"g Filarrunt Currmt 
Increasing Batttry Li}t 

EliminaJi"g Hissing 

Price only $1 
At )'our dealer'. - otllenrlM HD« pur­
chaH price and )'00 will be npplled 

wttllout further char,e. 

Chaa. Freahman Co., Inc. 
97 Beekman Street, New York City 

Hom. of Micon and AnteDeUa 

KNorr Super-vernier Condenser 
CT,... .... r ........ Nd) 

TIlDe 7OW' ~ to the .. biltle aad bri.QI in \he 
-.e wiUl &bio Micro. 

I& wiD ItNteb &b. critical adjuRIDeDt OD 7OW' 00IIIItMw 
to IIro iDclI. of adjuotmeDt. 

BU7 It 01 ,cur cIoaIor or MDd III 13.1)0 for ODe '7 ..... 
~. oomplet.e wi&b 00I1IIeCtiDI __ aad 

Aa about KJIOt18ure Ground, Knott Radio N ..... PIa_ 
PaleDt Dial, m.-t. Qaodooil, CiDqooil, M~ 

Jobbon write for oar propoollioD, It wit mtereI& JUL 

Ll. ~ Macw.. c..-aJ,1 EIIwJ St~ ___ n, ........ 

A New Perfected Crystal 

, \. ~ \ 11;-- f.:i::!~ 
~~ / ~ Radio Wn .. "' 

f:-j-'~'''' ... Dloantln,. W e 
paran... ner')' 
CI'1IIWol w. MIL 
oJ oltbeft an ...... 
01'0 k eo.n ..... 

lend for a tr .. aampl. of &11. 8TAJn>&BD 
SPECIAL CRYSTAL, IOld DlOUW uwl 
lUlIIIOa.W . 
.All OI'Clert IJalppocl tile _e Aq roeetn&. 

.ordD£Jm BT.orAL 00. 
1176 liaise), St. • t'WU'lt. •• ~. 
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RT-S and RT-6 
Have taken the "Freak" out of 

RADIO FREQUENCY 
The RT-l Frequency Transformer cover· 
ing a range of 17S to SOO meten, built by 
the Radio Service Laboratories, haa loog 
been recognized a. the bett transformer of 
its kind on the market. It is with pardon­
able pride that we announce to the trade 
as well a. radio enthusiasts that -our en­
gineers, ever striving to anticipate the public 
demand, have just completed two new types 
of radio-frequency transformen that are 
far ahead of anything on the market today. 
Realizing that it i. impossible to obtain 
maximum efficiency for both the amateur, 
who build. hi. own set and i. only interested 
in CW work; and for the man who pur­
chasea his set and is only interested in the 
broadcalt reportl and entertainmentl, we 
have perfected a transformer for each clan. 
We have more than doubled the amplifica­
tion by cutting the ranle in half. This not 
only mean. a wonderful Itep forward in 

eresulb 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 ~iffic:ulty in 
operating these trandormers 10 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-S a transformer of high radio 

frequency amplification specially selected 
for the first stage for the amateur range 
only, 150 to 300 meters. RT-SA 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 stale, for tbe 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
formers 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 LA B ORA TOR I E S 
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 TYPE8 BBTAIL AT ,8 EAOB 
Send for :rOUl' complimentar,. eop:r of booklet 

on Radio I'requenc:r ... ith schematic diagram •• 

Rasia Sales Corporation 
N atio"al Distributor, 

Dept. C, 10 East 43d St., N. Y. City 
Western Sales Agenta 

D~tJCh & Comla", 
5511 Turll: 8treet, 8&11 Fr&l1e1sco, OaUf. 
Western Radio DistribUting Co. 

1116 L. O. 811l1t.h BuU4tna, 8eaUl .. Wu~n. 

llowto $top 
noi~e$ when you 

touch alal~ 
Han JOU ner found, after tunlnc in a di.taDt broadeasti", .tatlon, 

that ... hen :rou remo ... ed :rour h.Dd frOID the dial there la a crowliD, nol .. 
which m.k .. 1& Impoilible to hear aDJthl", elae' 

Thl. i. usuall:r caused b:r t ... o tbinJ8-too much current throu,h :rOUl' 
tube lIlament and dial. made from re"nou. aDd other eompouDda ... hich, 
beinc comp..,.ativelr. poor luaulator., c.use bod:r eap.cit:r to make proper 
tunin, an impos8ihllit:r. 

If JOU are p08itive that the proper .mount of curreDt i. lIo ... ln, throu,h 
your dlament a"d these distractin, noises .till peni.t. the:r can b. overcome 
oDly he remon", the di.l. at prellent OD :rour aet and replacin, them with 
dials made of RADION. 

Testa have proved time and a!l".in tb.t RADION Ia ... itbout que.tion the 
supreme iDsu1aU", materi.1 for W.reles. u ••. 

Secure a RADION di.1 from your deale'" today. Take it hom. and 
place it on your aet and you'll notice the dilferenC8 immediatel:r. AI.o 
bave JOur de.ler .ho... :rou a RADION MAHOGANITE panel-the mod 
beautiful p.nel m.de--eaeJ to law a"d drill. n Ia a1.0 ... arp and chip 
proof. 

If yOUl' de.ler caD't ._"pl:r you write U8 dinct ,I ... inc u. bla nalDe 
and we' ll Ie. that :rOUl' requ remeDta are immediatel:r takeD oare of. 

American Hard Rubber · Co. 
11 Mercer Street 

. U.S.A. Aviation Type 194-W 
WE8TBBN BLBOTBIO PHon8 

E.ch PhoDe C.p I. covered $7 9S ... ith large soft rubber ear 
cu.hiona, .nd .n aYiatioD • 
leather helmet goes ... itb = 
.ach set I 

OHIOAGO 8ALVAGE 8TOOX STOQ 
609 B. 8tate 8t., O1I1caao, m. 

A POSTAL CARD 
Will Brine Our. Latest 

RADIO FOLDER 

mORDARSON ELECTRIC MFG. co. 
500 W. HuroD St. CHICAGO 

New York 

6th District 
Amateur Calis 
will be publi8hed every 

week in 
"BROADCAST PROGRAM" 

A new . 32-page weekly. 
Price Sc per copy--$l.00 

for 26 i88uea. 
Send lor Iree .ample copy 

"RADIO," Pacific 
Bldg., S. F., Cal. 

Be Sure and Read the Radioads on Page 111 
Tell them that you ..... It In RADIO 
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Quality Design 
+ Workmanship 
+ Materials 
= RELIABILITY 

This unit is the product of a firm of 
pioneers in the battery charging 
field. Our commercial apparatU8 is 
used in theusands of the best 
equipped battery service stations in 
the country. 

Ma~rials and workmanship are the 
finest available. 

Radio "A" is built, not assembled. 

Simple to use-Just plug in at any 
110 v. A. C. lampsocket-attach 
clips to battery-tum 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. 

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. 
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lion may take place between them. Further, 
when the tranlmitting circuit for the antenna 
i. active, a buzzer 88 in a _ 85 i. allO 
active, and may be beard in any of the 
phonet 73, U and 75. In thi. way each 
operator may know whether radiation i. 
going 00. There i. allO a metronome 86 in 
tbe box 85, the beatl of which may be uted 
al a guide by the operaton for the lengtha 
of their dOlI and dalhea. 

R. A. Weapnt, Pat. No. 1,425,154: 
August 8, 1922. Apparatua for Receiv­
ing Radioaignak. 

It il .tated that atmoeplieric ditturbancea 
which are 10 objectionable in receivinl(, act 
as if they were propagated downward in a 
vertical directioo. Therefore to eliminate 
these ditturbanCet, a grounded ICreen 5 may 
be uaed, consilting of a teriet of parallel 
cooducton, under which the collector 10 may 
be .ituated. Electromagnetic lignaling w .... et 
are but .ligbdy hampered by the ICreen 5, 
.inee they travel mainly in a horizontal di­
rection. 

E. A. Sperry, Pat. No. 1,42&,337: Aug. 
15, 1922. Sigua1iDc Apparatua for De­
tectiq S bm&riDa. 

A device iI detcribed that i. actuated to 
tranamit a code .ignal by radio upon the en­
tangling of a .ubmarine in a net. All of the 
operative pam are lIIOciated with a 1Ub­
merged buoy 1 adapted to be releaaed and to 
rite when the net i. pulled away by the 
.ubmarine, and rilet to the IUrface. Within 
the buoy are a radio tranamitting let 16 and 
a battery 15. the let 16 including a motor 
driven code wheel. The buoy carriet an 
antenna lyatem 8, 9, and u twitching device 
81 i. uted for cauling the tranlmitting IyRem 
to operate when the buoy ri_ The entire 
buoy interior i. carefully .hut of againlt 
moisture, and to abtorb any that may come 
in, a ma.. of calcium hydroxide i. located 
in the bottom. 

F. N. Waterman, Pat. No. 1,426,132: 
Aug. 15, 1922. Electrical Meuuriag In­
strument. 

A mea.uring tcheme i. deacribed for the 
direct mellUl'ement of the decrement of 
damped wavet in any circuit. For this pur­
poee the measuring circuit .hown is looeely 
coupled by the aid of coil 1 to the circuit to 
be measured. and the decrement of thi. 
measuring circuit is made a. Iowa. pouible 
in order to reduce the error due to thil fac­
tor. Use i. made of the formula d. + d.= 
C. + Cr. b B' 1m h C. + C •• given Y Jer es, were 

d.=decrement of circuit under teat per 
cycle, 

d.=decrement of instrument circuit per 
cycle, 

Cr=eapacity of instrument circuit at fe­
IOnanee, 

C.=eapaeity of instrument circuit off fe­
IOnanee, with longer wavelength than 
at reaonanee, and . 

C.=eapaeity of inltrument circuit of re­
lOIlance with .horter wavelength. 

It is teen that if in thi. formula Cr and C. 
are maintained constant, for every value of 
C, there corretpond. but one value for d. + 
d.. The measuring circuit i. arranged 10 
that a change in a capacity will eaute a 
direct change in reading for d. + d .. 

J. H. Hammond, Jr., Pat. No. 1,425,522: 
AUlUSt 15, 1922. System for Sound 
Tr&nlmiuion. 

A receiving antenna 110 i. arranged to 
caUIe the telective actuation of sound trana­
mitting diaphragms 10, 11, 12. Each of 
thete diaphragms i. arranged to vibrate at 
in own lelected frequency by the ute of a~­
propriately driven interrupten IS, 16 and 17. 
The control of these diaphragms i. effected 

CIHlIi •• ftI •• ,... lOf 

Tell tla_ tlaM 7011 ... 1& I. RADIO 

CHELSEA 
CONDENSERS 

... 1 

PRICES: 
No.1 Table ....... ___ .... 001 $5.00 
No.2 Table ... __ .... _ .• 0005 4.50 
No.3 Panel..._ .... _ ...... 001 4.75 
No.3. Panel without di.L 4.35 
No.4 PaneL .. _ .... _ .. 0005 4.25 
No. 4a Panel without di.L 3.85 
No.5 PaneL .......... 00025 3.75 
No. 5a Panel without dial.. 3.35 
No.6 Panel vemier ... _ .. _.. 2.90 
No. 6a Panel without dial.. 2.50 
No.7 Panel with vernier.... 6.50 
No.8 Table with vernier._. 6.75 

Genuine Bakelite 
Co ... traction 

lI'he beat and moat complete 
liDe of coDdenaera iD 

emteDce • 
Write lor our c::atalol' No. ? 

Chelsea Radio Co. 
152 Fifth Street 

CHELSEA, MASS. 

I'lULTIPOU.T 
(PateD' P.lldlJa,) 

A Synthetic CRYSTAL DETECTOR 
s.uttl'l'. OYer Ita BDtIH svt_ 

JWm1D.w. All Det4lcWr Trou ... I ... 
60% Iller .... tD OJ.am... ADd Vol_e. 
BDdonecl b7 Ba410 Jbtp.11II ADd Pr_. 
Sold ill S.al Pack.... 01117. 
S.ta aXe. S&aIlclaZ'd of BlIlctnq. 

Prlc. P08tpatcl, Mountllcl SOc 
SeD,IUnD... GuarADtaecl 

Dealer. ADd Diltrtbuwra Quotllcl 
AtuacUn DtacoUIIU 

RUSONrrB PRODUOTS OORPOBA'l'IO. 
Dept. ".", 16 Park Bo., N. Y. 

RADIOADS ON PAGE '" 
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Model 100 
The ORIGINAL 

VERNIER Rheostat 
$1.50 

DEALERS 
No ilUtnlmnrts 0" th, 

fflarid SUr1IUS th, Klos­
"" i" "'II"'tsS 0/ dtsi,,, 0' gflll/itl 01 ",lItniIIJ iUUl 
ClJorimllrllh'l. ShOClJ IOU' 
CflStom" II K 10"," iUUl 
",0th" ii"d-h, Itltetl ,h, Klol,," ",ardl'lI 0/ 
11111 dil"",,, i" Inet. 
O,d" thr.",h 1- job­
b". 

K 

VERNIER Rheostat 
Model 200 

The AMPLITROL 

.No Panel can be up-to-date 
without these two 

Only a rheostat with a ver- Does away with plugs and 
mer can make your set jadu--makes tubes lut 

more sensitive. many times longer. 'J 
It is impouible to tuDe out iDter-

ference without perfect adjustment of Now. for the 6rat time. you caD 

your detector tube. No ordinarY rbeo- have complete conbol and adjuatmeDt 
ltat can give you the 6ne adjUltment of each amp1i6er tube merely by turn-
neceuarY. ins a limple knob. Do away with all 

The KlOiner VERNIER Rheo- jacks. plup. rheOltat. and twitc:be.. 
Itat h.. a micrometer adjustmeDt that The Amplibol bob twitches on the 
permit. gettina EXACTLY on the plate circuit and adjust. the 6lament 
verY spot for perfect reception. circuit at the same time. You tum 

The Klolner operates both COWIe on any ltage of ampli6cation at will. 
and 6ne adjUitment. with ONE bob Lengthens the life of the tube from 
-a feature protected by broad patent one-third to one-half. al it absolutely 
claims. Wire-wound like all true elec- prevent. luddenly throwiDg a heavy 
trical instrument.. current onto the delicate 6lament. 

And it hal a graduated DIAL to With the Amplibol. the current is 
~how just where it is set. No gueu- turned on GRADUALLY. 
IDI. Genuine condensite, white Ifadua-

Condensite, phosphor bronze con- tionl on a black dial. phosphor bronze 
tacts, white graduations on black contacts. HiPest grade. Complete 
dial, ,1.80. with wiriDg instructions, ",.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. 
Originator. and Sol. Manu/acturer. 

2024 Boston Road, New York City 

os E 
Tell "em that 7" .. " It I. BADIO 
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Hit it anywherel 

RADIO BRINGS IT. 
MAGNETITE MAGNIFIES IT. 
"G-D'" HEADPHONES TELL IT. 

"MAGNETITE RADIO CRYSTAL" 

BADIO IblAD .. BT8 
SOlO oluu " .SII pa.tpaI4 

It Magnifies - Replace this new marvelous 
crystal fo r your old one and hear broadcaltiDc 
louder and clearer. The most sensitive miD­
eral on the world market. Unaffected b,. han­
dlin.f OC" moisture and will render efficient lerv­
ice mdefinitely. Price per ~tal, SOc, poet­
paid any part of the U. S. bealen, write for 
our proposition. 

Satisfaction guaranteed on all our products or mone,. rchmded. 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 Ancelee, Calif. 

Galena Or7na1, )lODDted ..•.. Silo 
Galena 017Ra!. UDlDODDted ... SIlO 

IMMEDIATE DELIVERY 
1II"'«I .. n., J.Un., D_n., 

writ. I. -"" ";.,, 

GALENA CRYSTAL MFC. CO. 
2IH Fulton St. Brooklyn, N. Y. 

Atlantic Jr. Cry,tal Set 
V8r7 ,004 0hrt8tmaI KtlchUl41H • 

Liel Pri~e .•••.•..•.•• ,18.00 
WIWI double phone. and Antenna Eqnlpm.n&. 

AUra~&in DllcOUDta. 

Atlantic lnatrument Co., Inc. 
13-21 Pan Bow 

RADIO MAIUNG LISTS 
m.lWaiI Radio DaaIen '" ..... ... .. .. per M. S7.lO 
10M Badio ~ •..• •••...• ••• •. .,.linl0.GO 
1_ Radio SaIlPl7 Jobben . . ... . •..• •• . •. . .,.Iin 12.110 

~1~~.'~aiiAjtij;,,"'1iA 4.GO 
~ • • •• ••• •• •••••• ••••• ••• ••••• • JIIW M. 7. l1li 

a......IlII'Jr. ..... s.d.-iltaa. for .... JQQ ..... 
TRADE CIRCUlAR ADDRESSING CO. 

1. W. ADAMS 8T CmCAOO ILL. 

TO RADIO DEALERS 
St.te Territoriea NOW open. ABreul", 
Deal .... ean make 1004 prolll lel1lq -Guanua­

taed Badlo parta. Writa for Oompleta 
Iaforma'IoD 

Ray-Di-Co. Organization, Ine. 
1111 LelaD4 An .. OIIIcaco 

Every Week 
"BROADCAST PROGRAM" 

Write lor Iree 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 maintainl 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 utera the call 
letters of all radio station I uted for air mail, 
post office business and broadeating. The 
stationl and their letters are al follo~: 
Wasbington, WWX; Hazelhunt, WWU; 
Bellefonte, WWQ; Cleveland, NRH; Chi­
cago, NAJ; Iowa City, KIOTS; Bryan, 0 ., 
KDEL; Omaha, KDEF; North Platte, 
KDHM; Cbeyenne, KDEG; Rock Sprinp, 
KDHN; Salt Lake City, KDEH; Elko, 
KDEJ; Reno, KDEK; San FrancilCO, NPG. 
Market and weather reports are broadcasted 
by the Post Office stationl and can be re­
ceived by amateurs. 

(Mention abe) 

Dubilier 

MicadoD 

Type 601 

Free with 

one subscription 

to "RADIO" 

"R A D I 0" 
Pacific Bldg. San Fruacilc:o 

Ten them tlle, yotl law It In RADIO 

C ",,"" .. ~d f""... f>Ge~ 101 

by the aid of electromagnetic switches 60, 61 
and 62, 10 that the group frequency of waves 
received by the antenna 110 determines which 
of thete switches will be energized. To II!­

cure thil result the circuits for the mercury 
vapor relaY' 70, 71 and 72 are tuned respec­
tively to the different group frequencies. 

R. A. Weagant, Pat. No. 1,426,133: 
August 15, 1922. Apparatwl for Static 
Interference. 

Ute il made of the fact that ltatic inter­
ference waves appear to travel in a vertical 

. direction, while lignal waves appear to 
travel msinly in a horizontal direction. Thus 
loopl 1 are behind one another by an appre­
ciable diltance 10 that lignal waves do not 
act OD them limultaneoully, but Itatic dia­
turbances do. These 100", are COIlnected 
opposite to each other, and therefore tbe in­
'terferenees are annulled. A detector 10 of 
any suitable type may be coupled to an in­
ductance coil 7 in either or both loop cireuitl. 

G. M. Wright, Pat. No. 1,426,137: Aac. 
15, 1922. Radiogomometer. 

In one type of · radiogoniometer, ute il 
made of two cOllector circuita at right angles 
to each other, and each connected in teries 
to a Itationary coil IUeb u .I, B. Within 
these two coill a coupled teareb coil il r0-
tatable, the position of which il adjusted to 
give a maximum or minimum effect. The 
pretent 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 vanations in coupling between 
tbe search coil and coils A and B. u the 
search coil is rotated, is minimized. 

R. A. H'eising- Pat. No. 1,426,733: 
August 22, 1922. Method and Means for 
Preventing Amplifien from Oscillating. 

When one or more thermionic amplifiera 
A and A' are used between a lOurce 1 and a 
load circuit sueb as /" L .. tbere 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 higb induc­
tance, al by tbe insertion of a coil L. therein. 

W. WUson, Pat. No. 1,426,801: Aug. 
22,1922. Repeater for Undulatory Cur-
renb. • 

A luminous dilChsrge repeating device IS 

described in which there are four electrodes; 
a beated filamentary cathode 1-, a perforated 
auxiliary electrode 6. an anode 5, and a con­
trol electrode 8 of disc Ihape, placed very 
near to tbe cathode 1-. By beating 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 S. By making electrode 6 in the form 
of a wall between cathode and anode, and 
by providing the control electrode 8, de­
leterious luminoul discharge between cathode 
I and the auxiliary anode 6 il prevented. 

E. F. W. Alesandenon, Pat. . ~o. 
1,426,944: A11g1IIt 22, 1922. Radiollg­
naling System. 

A multiplex tranllftitting Iystem is de­
scribed, in which a plurality of audio fre­
quency line waves may be limultaneously 
superimposed upon a radio bequeacy wave 
tranlmitted from antenna 1. Thul a ''mag­
netic amplifier" 8 i. shunted aCl'Oll the c:oap­
ling coil 7 of a tranlformer 1 which trans­
mits energy to the antenna 1. By varying 
the magnetic field in the amplifier lep 9 and 
10 at any frequency, corresponding vario­
tionl are obtained in the amplitudes of the 
transmitted radio waves. To produce ·tbese 
variations at sudio frequency, altematon ·19, 
20 and 21 are provided, controlled by lig­
naling keys 28, 29 and 10. When · any of 
these keys are depressed, audio frequency 

C oftli" .. ~d "" ~. 101 
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AMATEURS: Buy direct from 
Distributors. We .el1 you .. t 
whol .... I. price.. Send u. four 

Dlo.il order.. List Our 
p,.ice Price 

E ... rett Phone •. ... $8.50 ,1i.60 
I'urney Phone. .... 6.50 4.41i 
rhord~rson 'fran •.. 4 .50 3.85 
R a d i 0 Frequency 

Trani . . .. . " 3 .00 
Detector Tubes .. . . 5.00 
Ampllfter Tube • •.• 6.50 
Vernier Rheo.t.at .. 1.50 
Dial &: Knob, Un· 

, . 
, ., 

., breakable ..• ... 1.00 
ColaJOllut co"'(J,,,j"1l hundrtds 

of fla/WIJ f"~e 0" r,qwtst. 

Pe l·fection RaclioCol"p. 
~.'-'mel·iu ____ _ 
149 West 23d Street 

NEW YORK. N. Y. 

PRMCO 
Control Units 
Insure Best 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, 
ea..'1y 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 Bulletm. 

Ports Radio Mfg. Co. 
-Distributed by QST Radio Shop, 

Fresno, Cal. 
3305 Belmont A v eo, Fresno, Cal. 

3000 OHM SETS $3.98 
PLUS 90 OTS. POSTAGB AND PAOIClrG 

Sati.tactlon Guarlollteed or Koney Baok 

s-m.. 
r ..... Ra- ge 
ZQO.QIO meters 

The 
Most 

Price $110 

Sensitive Re'ceivin,g Set 
on the Market! 

Embodying NEW inventione-affording higher RADIO FREQUENCY 
amplification-and wider sensitive tuning range--than beretofore obtainable. 

Tbis remarkable 3-STAGE RADIO FREQUENCY AMPLIFIER-DETEC­
TOR SET is now perfected and ready for distribution. 

~ 
TYPE 

, R-F AMPLIFIER- DETECTOR J 
RECEIVER 
{ 

With Clear, Crisp and Perfect Tone Reproduction, tbe AD2 Receiver will 
readily bring in tbe broadcaned programs bundreds of miles on 1 ft. indoor 
coil aerial-Easily uui(Jts signals which au totally inaudiblt on tht usual 
rtgtntrati(Jt tYPt rtcti(Jtrs-

For long distance reception the AD2 Receiver, loose-coupled to an outdoor 
aerial, bas yet to be equalled. An attractive and entirely reliable inatrument­
simple to operate--the r~ult of over 5 yean' continuous experiment and de-
velopment by our engineers. . 

Dealer.' Corre.pondence inoited-De.r:riptioe Booklet on Requeat 

WARE RADIO CORP'N 
180 - 182 Duane St. NEW YORK CITY 

105 

Most CODlplete DEN V E R 
Radio Stock in 

Clapp·Eaatha ... Reaeiorlill 
Grebe &..ceiylill 
Kennedy Reaelorlor 
Kurdock Equlp ... ent 

J e ... ell Kelon 
Aame Tranatormen 
ESCO Motor GaDerawn 
Eby BiDd1n1 Po.ta 

Sen4 150 tor our "Ba410 G1I14."-Ret\m4 on ana 01'4 .. 01 '6 01' n_ 

Operating KLZ and 9ZAF 

REYNOLDS RADIO CO., Inc. DENVER 
159' Glenann str ... OOLOUDO 

We maU p~ the clay yonr order arrive •. 
E ... ry pair teea.d, ... alobed, aDd suaraDloed .1 
.enaitiye aa ,a w ,10 Seta. OIrcalar Free. 

Tower Mfg. Company 
lOS STAno. ST~ BBOOXLINB, MASS. See Classified RADIOADS on Page 111 

Tell them that you ...... It III RADIO 
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RADIO RECEIVING SET 

THE two instruments shown above comprise an 
excellent and complete receiving Set. The Coupled 

Circuit Tuner and Detector Amplifier on the mahogany 
boarQ present a beautiful appearance. Complete outfit 
as above, unwired, $32.00 

ATWATER KENT MANUFACTURING COMPANY 
4~7 STENTON AVE. Radio Dept. PHILADELPHIA, P A. 

P RICES SMASHED 
Eacb aa.le ha.s created neW ttiends with the result tbat we are now .. ble to a.nnounce drlUltic cuta in 

our quality line.. Send c .. rd for full Ust or order from tbe foUowlng ta.mple saYings. 

P&rts for Reg.nen.tl". Vacuum Tub. Receiver 
Our 

Approximate range 1000 miles price Others 
Panol ot bakolite 7 in.. x 12 In.. al· 

ready drilled . ..•....•.•..••.. $1.65 U.40 

12 feet highest grade spagheUi tuh· 
ing at 4c........... ... ...... .48 

15 ft. tinned copper connecting wire .80 
1 set of drawings ii"ing wirinl 

details .• ....• • . .. ..•. .. .••• .10 

Oablnet of 8·ply wood to fit above. 1.50 2.50 $11.32 
16 awitch pOints with nut at lc ea. .16 .48 Fro.t Phones .. .... 2000 ohms .• .. $8.95 
4 .witch atop. with nut at lc ea... .04 .12 KoUon' • ••..•. . .. 2400 ohm •• •.• 8.75 
2 three ·incb diah at 85c each. . . •• .70 1.40 Tun.former, Audio frequency, 
1 varlo·coupler with 7 multiple and highest grade ., ...•...•...... 2.85 

7 single taps •.•..••.••••..• • 2.25 4.00 Variomoter, hardwood stato .. , 
8 binding posts, nickle·plated, at wound and 8.sembled ........ .. 2.45 

&c eAch .••........•. . ....• .. .24 .48 .~mplifler Unit, two .tage, knocked 
2 .wltch levers at 25c each ..• , .. • .50 .90 down, including cahinet, drilled 
1 filament rheo.tat, highest quality .65 1.10 7x12 panel, 2 tranaformers, jacks 
1 28'plate vAriablo condenser.... . 1.95 8 .50 wire. spaghoHi, binding post., 

.84 

.45 

.25 

$20.02 
'Ii.oe 
12.00 

4.50 

4.00 

1 tube Kocket ot high quality .. . . . .45 .85 rheo"tate, tube Bocket •• etc., etc.12.95 
1 tube Bocket bracket to allow Amplifier Unit, 88 above wired and 

panel mounting .. . •. . ........ .15 .25 In cabinet .......••... .. .. . 18.95 
phone and one II'rid condenser at V.cuum Tube Receiver, wired and 
10c euch ... .............. .. .20 .50 in cabinet ................ 17.95 

28.50 

35.00 

35.00 
All goods prepa.ld and sont subject to return for reb .. te or excha.nge. You simply must be 

You'U toU your friends. 
pleased. 

RADIO PARTS MANUFACTURING COMPANY 
6 Park Place - Detroit, Michigan 

KING Rheo-Socket 
ANOTHER RADIO SURPRISE 

Price $3, f. o. b. New York City 

OomplLCt. incruud emcloncy, shorter connec­
tions, 10.. wiring-brings in slatlons you 
never heard before. Make thla a part or 
your IIp -to-d~te sot. 
A hill'h II'r&do artlclo In Red B&.IttUte with 
Phosphor-Bronze Oontacts .. nd Alloy Re· 
slstallce Wire. 

FOR BASE OR PANEL MOUNTING 

KING AM.PLI·TONE 
82 Ohnrch Streot New York 
Mrre. of tho Fa.molls KING AM·PLI-TONE 
.Tobbor.. wire or write for proposition 

MAGNET WIRE 
ONLY BEST GRADE CARRIED IN STOCK 

}> lb. D. C. C. on Metal Spool 
Size Price Si~e 
'0 . .. S .5 ' .6 
•• .57 ,8 
'4· " .6J JO .. 

Price 
. $ ·74 

.85 
98 

A FEW POPULAR RADIO ITEMS 
Contact Points-Kickel Plated and Polished 

No. I-y'· dia. J: t! t high, each ....... $ .02,J4 
No. 2-y.' chao x ". high, ~3ch. . . . . OJ 
No. J-~' rlia. x ... • high. each.. .0J}> 
No 4-~'dia xy4·lugh .... ch. .0J~ 
NO.7-Switch Stops A' high. each OJ ~ 
No.8-Switch Stops • high. each .04 
No. I'-POSts, Nicke Plated and Polished .08 
No. 116-A-Fada Posts .. . . " 
No. q.D-J plate Vernier Conden""r r 50 

M.iI orden promptly filled when accompanied 
with check or money order. 

Poslage Charges Prcp.id 

D""le("; Write for DIscount. 

DA VID RADIO SUPPLY CO. 
P. 0_ Box 596 Reedley, Calif. 

Tell them that YOIl IIW It 10 RADIO 

MANUFACl1JRfRSBJOBBERS 

BADQm ___ ... ~. 
CI1\CULATIOH ~s..OOO 

wrilc Jor Tales 

ERLA PLUGS 
Given free with one sub­

scription to uRAD/O." 
Mailing charges, 12c. 

"RADIO" 
Pac. Bldg., San Francisco, Cal. 
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The Audiophone Loud Speaker Method of Receiving 

AVDIOPJIOn .a. 
BOI'Jl 1II-mu. Dtr.. 

l'riee "0.00 

on .'fAGB POWlS. 
AJIPLIl"IB. 

PrIce '1111.00 

Makes You F orgel It Is Radio Phone 

AVDIOPJIOn 3. 
Bona 11 bIOla. Dtr.. 

PrIce tIIUIO 

The 

So Like the Original Voice and 
Orchestral Instruments 

the tone i. big in volume, rich, round and free from mechanical diltortion. 
The result of over lix yean' work on "Sound Reproduction" in the labora­
tories of The Bristol Company, a world known engineering firm, the Audio­
phone is not a temporary piece of equipment, but a pennanent contribution 
to the Radio Field. . 

NO AUXILIARY BATTERIES are required for magnetizing. 

About one watt il necenary to give the Audiophooe full volume. 

MOfIt amplifien are two Itage and deliJPIed to give good retponlle in head 
phone!, but there is not luEficient power to operate loud ,pealter, aapt for 
Imall audiences. For thi' reuon it it delirable to provide another ltage of 
power amplification, and Brittol', One Stage Power Amplifier it available 
which will give volume enough to be ea,iiy beard in a room teating 500 
penon, and over, when added to one or two stage amplifier. 

Our repretentativel are located in all para of the country. We can come 
to you with demonltration. Shall we tend bulletina? 

Bristol CODlpany 
WATERBURY .. .. .. .. . . . . CONNECTICUT 

MAKE THIS A RADIO CHRISTMAS DX Type No. 58 R. F. Receiver 

It's a Long 

Long Way 
To Some of the Broadcasting Stations 

You Can Pick Up-With a 

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 

jfeberal ~elepbone anb ~elegrapb (!Companp 
MANUFAOTURERS OF STANDARD RADIO EQUIPMENT 

BUFFALO, N. Y. 
Western Bu.nch Olllc. : 693 M 18.lon St., San Fr&nclsco, CILI. 

Tell 'hem tha' JOu .... I, 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
mg. 

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 furnwhed separ .. 

atel,. if de.ired with 
knob ..... _ ............ _ .. __ .... ______ .60 

A New Thordaraon 

6 to I 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 tranaformer ...... $5.00 
31ft to 1 ratio tranaformer 4.50 

Thordarson Electric 
Mfg. Co. 

500 W. Huron St. 
CHICAGO 

~, -RADIO INSTITUTE-.Jl"" OIP AMBRICA 
00D4u0te4 ~ all. IHa&en ........ ~ n4Io tel •• , ........ 'ee"_ .. 

.. w0d4. 
ft ..... tra&II1q ...... n.t1e ................ all ~ ~ aile la&Nt 

nooeuhl co_~ ra410 ~_, 01 ... 8 ••• 0..,l1li)'. wli" fa ...... _. 
,lA_ rati. Wepll~. oou ..... u waft .... ~. ... lAMn'QtMI oou"'_ waft 
...... Q. ftiII ."anna uow lutaIIod lA .. liliiii001 _. 

!'IdU.u 1'. DoIIan per ... , ,. _ .. _ .. _ or ...... "'0118, • , ... 
_lib ... PnA,........w.,..... 

RADIO CORPORATION OF AMBRICA 
Phone Doqlu 3030 331 N .. Call BIde., Sua FraadKo 

98 Worth St., New York. Phone IPranklin 1144 

Tell thelD tb' ,O1l laW " lu RADIO 
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waves impressed upon antenna I, and the al­
tematen 19, 20 · and 21 are arranged to aup­
ply different audio frequel!ci~ At the re­
ceiving atation. a plurality of receiving cir­
cuits may be provided. each tuned to its own 
apecial audio frequency 10 as to receive aig­
nal. transmitted by one of the keys 28, 29 
and 30, or else a .witching arrangement may 
be provided to connect a aingle device 10 a. 
to be senaitive to anyone of the plurality of 
audio frequencies. 

J. Bethenod, Pat. No. 1.427,350: Aq. 
29, 1922. Radiotelegraphic Conplin&. 

In order to prevent circulatory currents be­
tween armature section C'. C' and C' of a 
high frequency altemator. they are each con­
nected to individual transformer primary 
coila T', -r and '1"', while their second aria 
are connected in any appropriate manner to 
the antenna A. Further in order to decrease 
the dielectric mete, the midpoint of each of 
the armature aectionl i. connected to the 
midpoint of the corresponding tran.former 
winding, and all these midpoints are con­
nected to ground at E. 

I 

LETtERS TO THE EDITOR 
f C" .. 'i ...... ' fr"", 'oc' U 

to allo" some wild ham with $8.16 worth of 
second·~and five-and-c:lime-store junk to put 
$3000 ~r $4000 worth of apparatua out of 
bu.ines.. Even if the "novice" could afford 
to change, I doubt the result.. I frequently 
use my Gteb~ CR-8. and there is the apark 
"frog" strqng at 400 and annoying at 360. 
On my W~stinghoule RC, the spark blan­
kets everything for the entire range, and 
putting in the loading coil-1800 to 2800 
meter.-makes no difference, excepting that 
he i. stronger. if anything. But, of coune. 
sparks can't be heard abon 200 meten I 

Aa to the comparative value of the ama­
teun' code and the broadcasting program. 
only one idea can prevail. The broadcast 
is by far the more important of the two. 
The amateun are always yelling: "Look 
what the amateur hal done for radio I" but 
they seldom get down to concrete facta and 
say ""hal he has done. And when they do. 
you usually find out he waso't an amateur. 
anyway. As to the amateun "handling mes­
aages. free of cost, for the public," they may 
-and probably do-ohoot 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 lea.t. The spark hog who ia getting 
every one's goat in this town isn't doing any­
thing but jam the air. Hi. sending ia rot­
tenly ragged. and he tries to "step on her" 
10 fast that he i. always falling over · him­
self. No one could pos.ibly read him. At 
times he .pends several minutes sending hia 
own call and at other times he juat hold. 
hi, key .but for twenty to thirty second.. It 
is lovely. in the middle of • violin 1010 or a 
symphony orchestra number. But, of coune, 
aa he ia "handling messages for the public, 
free of charge," all novic~and other.-­
must grin and bear it and aay how nice it i. 
that sparks can't be heard on the hroadcast 
wavelength .. 

So long a. the amateur takes the position 
that the amateur is king, and that "the king 
can do no wrong," JUIt 10 loog i, he going 
to have trouble. The letten of "A Belli­
gerent Ham" and "A Reader" are starts in 
a decidedly wrong direction. The amateur 
ahould watch hia atep and not try to hog it 
all, aa the tendency indicated by your cor­
respondents seems to be, or he will find that 
the "novice"-who already oumumben him 
twenty. or more. to on_will finally tum and 
rend him. And he will not find the rending 
pleasant. -A Nonel 
Decatur. Ill. 
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The Warren Radio Loop 
Brblp You .... All Jut4. 

Bemo.... tb. 4aD .. r. tb. DIll .. DC. of 
.t.tlc .Dd IDterf.r.Dc" .Dd tb. d.m ••• 
b:/, .... tb • ..-ll tb. blDdraD_ of .D out· 
door •• rl.L Tb. radio .Dt.rtaIDment I. 
cl .. r!!£ .lrOD •• r, mucb more .ajo:/,.bl •. 
Tb. wan" Ka410 Loop tak .. up prao' 
ticall:/, DO .p.ce. eo.. UDd.r • tebl.. ID 
.D:/, corn.r or 04d .p.c.. 00 ... ", to .:c. 
elud. dut .Dd mo"",". O.D't •• t ou, 
of order. 

18 bcll DSreetloul Loop 
Pi .. ot.d ao tb." .. Uh • hon.:/'oomb 0011. 

70U caD plek up .tallona ID .n dlreotlou. 
Indl.peD •• bl. for Arm.troD. Recel ... n, 
Portabl. and Mobil. S.ta. Hi.b •• t t7P8 
•• ri.1. 8old.t mo.t aoo4 d .. l.n. Buld 
for Bull.tln 8·102. 
Tn- ~737 (300-700 _) 6 iDcMa 

.qau. Doa di_tiaeaJ . ........... '10.00 
Tn- ~72)6 (17S-1000 __ ) 6 

iDcb. "",,~ . . .... 12.00 
Tn- 8-2537 (300-700 _n) 18 u.cMe 
oq~_~ ...•.••.....•.•• 20.00 

Tn- 81-2520 (200-18.000 _ .... ) wido 
~b caiI. 18 u.cMe oq_ 
cIirwctioDaI ........................ 25.00 

V-DE-CO RADIO MFG. CO. 
ASBURY PARK, N. J. 

Dept.C 

EASY HOME 
RADIO COURSE 

7 Volume. 
Edited by Gen. Squier 

tJ.OO Per Set 

Pacific Radio Pub. Co. 
Pacific Bldg., San FrancillCo, Calif. 

Na-ald 
De Lose 

DEALERS 
I Are you ready for the holiday 

trade) An. your coDDocbou of 
IUcb a nature that you caD depeod 
on RUSH ORDERS beiq put 
throush on time) We can par-
antee prompt delivery. and our dis-
counb are IDOIt liberal. 

We Are Jobbers For 
Grebe Receiving Seta 

Murdock Producta 
Baldwin Phones 

Federal, Fada aDd 
Radio Shop Producta 

Write for our ,peaal 
propo,ition "A" 

The Radio Shop 
OF NEWARK 

415 OraDle Ave.. Newark. N. J. 

8'1'ATBIIBln' 01" '!'lIB OWlfBBSBIP, IIAB'. 
AGlBIIBH'l'. OIBOVLA'I'IO.. JI'l'O.. B.JI. 

QVIBBD BY 'I'D A07 01" 00.· 
GUSS 01" A17G17S'I' a •• lila, 

Of RADIO. publl.bacl monthl:/, .t SaD I'ranol.oo, 
Oallforlll.. for Ootober 1. 11122. 
Ste .. of California, 
OoaD':/, of S.D I'rancl.co. • •• 

B.fore m.. a notar;r pDbUo ID &DCl for the 
State &lid OOUDt:/, alorM.leI, P.noDall7 .ppeaNCl 
H. W. DICKOW ... lao, b.,.lq bHD dill:/' .worn 
aeoordlq to I.... depoe.. .nd ":/'. tb.t b. I. 
tb. Balin... Kau .. r of' RADIO .Dd tb.t the 
fo1l01l'lD. Ie, to the beet of hie kDo .. lacl.. .nd 
b.U.f, • tru. .tatem.nt of the 01l'Danhlp. maD' 
... m.n" .tc.. of the .foretald pabUe.Uo.. for 
tb. d.t. .bO .. D ID the .bo... caption, reqDlracl 
b:/, tb. Act of Aap.t 3" 11113. .mbodled In 
•• CtlOD "8. Poatal La... .nd Repl.tloDa, 
printacl on tb. r .... ra. of thl. form, to wit: 

1. That tb. D.m.. .Dd .ddra.... of the 
pabU.ber. aclltor. mauelDC aclltor. nd buID". 
m.n ••• ra .ra: 

PobU.ber. PaoUlo Radio PobU.biD. 00 .• IDc .. 
P.oUlc Bid,.. S.D J'ranoleco. Bdltor. J.nbar I'L 
HalloraD, PaoUle Bid,.. SaD l"raDcl.oo; Kan' 
.Kln. Editor. nOD.. Bu.ln ••• M.u •• r. H. W. 
Dleko". P.clfto Bid... SaD I'raDcl.oo. 

2. Tb.t the 01l'D.ra are: Anhar H. H.lIoraD, 
P.oUlo Bid... S.n h.ncl.co; H. W. Dlcko ... 
PacUlc Bid... S.D I'raDcl.oo. 

8. That tb. kno .. n boDdbold.ra, mon ....... 
• nd otb.r •• carit:/, bold.n 01l'DiD. or boldln. 1 
per cent or more of total amoDnt of boDU. 
monp .... or otb.r •• carltl •• are: Non •. 

'. Tb.t tb. t .. o p.raaraphe n.... .bo .... 
.1 .. ln, tb. n.m.. of tb. o .. n.r.. .tockhold.n, 
.nd .ecarlt7 hold.n. If .D:/,. contain not oDI:/' 
tb. lI.t of .tockbold.ra .nd •• eurit7 Ilold.ra .. 
th.:/, .ppe.r UPOD tb. book. of tb. camp.n7 bat 
.1.0. ID c ...... b.re til •• tockbold.r or •• 0000t:/, 
bold.r .ppean npOD tb. booka of tb. comp.n:/, 
•• trut •• or In .D:/, otller tdacl.r;r. tb. DaIIl. of 
tb. p.non or corporalioD for .. h.m .acb tn.te. 
I. .clln.. I. KI ... n: .1.0 tb.t tb. ..Id t .. o p.ra' 
grllpb. contaln It.temente .mbracln. .fII.nt·. 
full kDO .. I.d.. aDd b.lI.f •• to tbe cll"C1lm' 
• tenc ••• nd conditlou und.r .. blcb .tockbold.n 
.nd .ecarit)' bold.r ... bo do DOt .pp •• r apon the 
booka of tb. compaD7 •• trut.... hold .toek 
• Dd •• caritl •• In • e.p.elt7 other th.n tb.t of • 
bon. lid. 01l'Der; .114 tbl. .fII.nt baa DO r.aaoD 
to beU.... tb.t .D:/, otber p.non. ..aocl.tloD, or 
corpor.tion b.. In:/, InHnd dir.ct or Indirect 
In tb ••• Id .tock bond .. or otb.r •• cari" •• tb.n 
a. ao .t.ted b:/, blm. 

H. W. DIOKOW. 
Bualn ... M.n ••• r. 

S .. OrD to aDd .ub.crlb.d b.for. m. tbi. 2lat 
d.:/, of Sept.mber. 1923. 

(Se.1) JOHN WISNOM. 
Not.r;r Poblle In .nd for the Olt:/, and Ooant7 

of SaD Prancl.co. State of C.liforni •. 
M:/, commi •• lon 8Xplr .. Aaauat U. 1928. 

Porm 85211.-Ed. 1922 
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GET INTO COMMERCIAL 

RADIO 
ft._ad • __ 

Growtq l"l1l4 ~o4q 

$2,500 to $10,000 a Y_r 
Poaitiou are Waiting 

No field I. ,", .. iD; f .. ter tUD Radio. 
No teld h.. mora to olr.r to th. tralnacl 
m.D. Wbat·. more Imponan" a maD oeD 
pr.pare blm •• lf for a .000'p.:/,ID. po • 
• llIoD. ..Itb .bon boure .nd cl •• D, pl ... • 
GDt work. in • rem.rk.bl:/, .bon tim •. 
Ern .. t Boat1l'lck eompl.ted oar ooura. In 
onl:/' teD w'" I TblDk of It, :/,oa on be 
• tr.ln.d radio maD read:/, to take • po­
.Ilion in on. of tb. bl. land .tatlou b7 
ned .umm.r. Or. If :/,oa ".Dt to \re ... 1 
aDd ••• tb. ..orld, :/,on c.n take ob.r •• 
of • .blp .tetiOD. It .. ollld take :/,oa 
tbr.. or foar :/, •• r. to I •• rn mo.t .D:/, of 
tb. mod.rn prof ••• lon. .nd tb.D, .fter 
70a tnl.ta. 70a .. ollld b.... to .. ork b.rd 
for :/,our •• I.r;r. Bat not ao wltb radio I 
It I. .D ancro .. decl, ,ro .. IDC teld, .. h.re 
tb. ..ork i. Intere.tln.. tb. p.:/' Ioocl. 
.nd tb. boura .bon. E ... r:/,bOcl:/, reo 
.p.cte ..... Irel ••• m .... •• too. No kno .. l· 
ed.. of .I.ctrieit:/, r8qu1ra4. If 70a caD 
re.d .nd .. rite. :/'ou caD •• t IDto Redlo. 

LJJABB' A7 HOMB D1J1LIlfG 
SPAU'I'DQI 

Th. Natlon.1 Radio lnatlta.. baa r.1'O' 
lulioniled bom. r.dlo In.tructlon. W. 
b .... tr.in.d 10.000 m.D .IDC. 191" .nd 
tb. teld I. DO.. c.llln. for tbouand. 
more. Our conn. i. on. of the f_ tb.t 
baa been r.oopla.d b:/, the Unltacl Stetea 
Go ... rDment. Bedlo I. • f •• cln.tln. 
.tud:/,. too. Tblnk of m ... ape co4e, 
.. olc. .nd ma.I~7.n. tlaroa.h the .Ir 
.t • .p.ed of 1811.000 mil.. • _Ddt 
You C.D I •• m to pick th.m np qalokl7 
.nd ••• II:/,. And :/,oa caD I •• m to d •• 11D, 
build, ID.tall. m.IDtaID .nd repair tb. 
•• te th.t tr.n.mlt .Dd rec.I ... tb ... m .. • 
•••••. With fonr to .Is monthe' lutruc· 
lion 1I'Itb tb. N.tloul Redlo IUtltDH 
:/,OU can •• t • \relnln. th.t 1I'In briDe 
:/,on more •• I.r;r to .tan .. Ith thaD 70n 
.. oald rec.l... .fter • fODr-:/'ear ooU ••• 
ooan • . 

JnftnuD8Dta I"VDilllacl Iv Pnatioe 
N.tlonal Radio Iutltate tralDIDa' Ia 

pr.ctle.1 \relnln.. W •• upp'" :/'OD with 
lnatrament. that eI... :/'ou .00a.1 praotloe 
.t hom.. You learn the 004. with tb • 
C04"o'm.t.r. Our ooura. qaloklY qull. 
t •• :/,oa for. 1.t 01 ... Oomm.relal LI· 
c.u. ..Illoh I. :/,our p ... pon to tb. bl.· 
p.:/' JOb.1 up to '10.000 • :/, .. r. ..aItID. 
for :/,on' n tbl. .....t t.ld. Oar .mplo:t· 
m.Dt bure.u ... lete .n creda.tea to 
poaltloD •. 

F R E E BIG BOOK 
UlO1J7 RADIO 

W. caUDot b •• ID to tell 70U .U til. 
Int.re.tln. thlDP .boat radio th.t 701& 
eboald kDO... Send for oar blf bOok, 
"Ho .. to Learn Radio .t Hom •. ' n·. 
I'rH. Bead.n .boat oar remarkabl • 
.hort·cna' ooara .. 
onr , RADIO IN· 
STRUMENTS, 
.nd bow ... 
qulckl:/, quallf:/' 
:/'OU for • Oom' 
m.rcl.1 Lloena. 
ID :/' 0 u r .p.re 
tim. at home. 
Send tb. eoupoD 
or a poatal TO· 
DAY. 

National Radio Institute 
Dept. lalO WaaIIIDcton, D. o • 

NaUoDal Badio IIlIUhlte • 
D.pt. 1Il80. WuJalD&toll, D. O. 

Gentl.m.D: Send' m. 70ar free book, 
"How to Learn Redlo At HOIll •. " T.n m. .bout 70ar Hom. Stud7 Coura. aDd 
bow .. b.n I gradu.te :/'ou b.lp plaoe Ill. 
In • 1004 po.ltloD. (l"1_. Write 
pl~.) 

N.m" ..•..•.. . .•.•.••••.• A.. . •••• 

Addr... . .........•...•••..•..•••••• 

Cit:/, ..•. . ..•........ State 
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ARE YOU FROM MISSOURI? 

Mounted 
$4.50 

Unmounted 
$3.50 

Mounted. TJp. A 201 . 
III Oil. 1Il0llUi UI1a 'rruJformer !au renlncl approval tr_ Katn to OllUfornJ&. 

THEN TRY THIS 
Glblill Audio J'nqueno7 A1Ilpllf1ini Tra ... former. Deaiped. for uae with ltandlrd ampl!' 

f7illg tubu. MaxlDlUDl amplUlcltioll '"thout Ilolle or dlltonloll. 
Ma7 be plleed. ill an7 POIItIOIl without pr.·mapetlo coupllnl or Iquealinl. 

Pa'll'Qacltet. .1104. Ialan4 

STANDARD RADIO & ELECTRIC CO.:I 
Lib"oJ disco .... 'z to d,a/lrz 

"LORAIN" 
The coupler with the 

perfect mounting. 

Loose windings, twisted tip. that 
break, noisy rotor connection., and 
wobbly shaft are enough to make any­
one mad; use a Lorain Coupler and 
rid your aet of these troubles. Thi. 

coupler is designed to WORK. 
Price $5.50 Poet Paid. 

If your dealer cannot lupply you order 
direct. - Dealen write for discount&. 

For complete description lend for 
circular C2. 

ALL oAPAorrms 

Price 25c to $6.00 

ANTENELLA 

No antmna or a~ri4J n"d,d 

At your dealer'a---$2.00 
If be e.n·t luppl7 70U lend purcll ... 
price and )'OU will be lupplled 
promptl7 without furtber ollarge. 

RADIO - for DECEMBER, 1922 

CALLS HEARD 
Conti .. 14ed from page 96 

By 8yu, Y. M. O. A~ D .. yton. O. 
1beg, Ibi. 1em. 19v, 1xm, 2awf. 28wl. 2bqd, 

2ekl. 2fe. 2xl. 2xCl. Safb, Sapr, 3bhm, Sbhl, 
Sbpw, 8ekl. Sdb. 8do. 3go, Sgr, Sbl, 31w, Sir, 
3nb. 30t, 3tb. ,3 v .... , 310. 3zw, 4bx. 4di, 4en, 
41jr. 4id. 4gb, 5ey. 5da, 5di, 5do, 5ek, 5el, lIew, 
5fl . 5fv. 5ke. 5pf. 5pv, 5px. 5ql. 5ax, 5uo. 5xd, 
580, 6ea. 6ka, 6u, 7eo, Saeb, Saeh. Saew, Safd, 
Sagd. Sago, S8im. Saiw, Saly, Same. 8ao, Sanb. 
8aoo, 8ard. 8ap"', 8asj, 8ats, SaTe, Bayf, aawk, 
Sawl" Sawo, 8abv, 8axb, Saxe, Sazd.., 8~um. 8bu, 
Sbbe. 8bbv, 8bey, 8bda, Sbdo, 8bea, 8bet. 8blm, 
Sbfo, Sbl, 8ble. 8bk, 8bke, 8bjo, Sbgo, 8bog, 
8bpj. 8br, 8brl. 8bao, 8b... 8btl, 8bum. 8buo, 
Sbvb. 8bwb. Sbwk. Sbxm 8bx, 8b7P, 8ccb, 
8ebll1, 8cbx. Sedk, Seei, 8etp. 8cgx. 8erm. 8ej •• 
8cko, 8ekv, 8ekz. Semi, 8csp, Scur, 8ewr, 8exp, 
8ej. 8d. 8fv, Sgm, 81q. Shu, 80c, 80e, Soo, Sox, 
Sqm. 8ab, 8td, Stl, S", 9aap. Dabb. 9abo, 9aep, 
9ae. 9abm. 9ahy. Dagm. 9ala, gal, 9ajg. 9ame. 
9aD&, 9anq, 9apr, 9apw, 9aur, 9au.~, 9aw, ga~ 
9awo. 9uc. Daxb. 9axo, 9axw, Da,.., 9ba, 9bai , 
9ba.. 9bd.. 9bex. 9bet, 9bf&. 9bhe. Obik, 9bj. 
9bft, 9bki. 9bkp, 9bla, Db17. Dbmn, 9bno. 9bok. 
9bop, 9bpw, 9brk. geba. 9cbu, ged, gedc. gedg, 
gegn. geg.. geb. 9cp. 9cia. 9cva. gewg. 9da" 
9dda, 9dgu. 9dh •• 9dk7, 9dpl, 9dad, 9dsm. 9dn, 
9dwk. 9dyn, 9dlY, 9fm, 9gk, 910. 9kwe. 91q, 
9mc. 9me. 9mic, 9pd, 9pq, 9po, 9qk, 9qx, 9.b, 
9u •• 9uu. 9um, 9rab. 9ym. 97U. 9xt, IIza. 9u:, 
D.if, 9 .. , 91n.. Can.-Sdb. 

Above otation. all beud on one wire antelllla 
between steel building.. SYU would like to 
know wby amateuro don't li.ten In Oil 375 
meter. once III a wbile. SYU's ¥.i K. W. 500 
cycle spark i. QSA V)', anywbere ea.t of tbe 
Rockie., but no ODe to work wblle we are on 
th a t 'vave. S ince putting our C. W. on 200 
meters we 6nd we can 8t leaot do a little work. 
but know our 375 meter . ,Porl< would be eaoier 
copying on 875. -------
BJ' DDB, 1830 8teT.nl An~ MlnIleapoUa, 1I1nD. 

O. W.: lxu. 17k, 1bko, 1emlt. 21p, 2rr, 21<1, 
2nl. 2ql. 21k. 2brbl. Sbl. Sfl. Sgl<. 81p, 81r, Bpb. 
8pe, Szo, S .... l 8a10. 8.jd, 8aun, 8au7. 8bhm. 
8bno, 8bve, 'DO. 'dq. 'eb, .rl, 'JIt. IIba, Me, 
I5dl. 1540. 5ek, (l5el), 11th, I5be, .5je, (151<0). I5lb, 
15ma, I5no. (5nv), 5nlt. 5px, IIql, (':;of) , lIam. 
II&J, l5uo, 1I't'l1l, 5xel, 50a. 5.h. 5aer, lIann, lleap. 
5dal<, 15&&1, II...... 5&&a, 6cp. 6e., 6ea, 6ell, 
(15k.) 6p., 61bx, (6ub), lI.aJ, lIaw&, IIbDlD, 
(lIbla!. 6obr, (6xad), 7l0, (710)l 7ab. 710, 7.n, 
7afw, 7bwa, 8ab, 8all, 8ar, (8bo I, 8ot, 8t&, 81b, 
8kt 80w, 8ql, 8qk, 81P. 8V)', 8wa, Bae, 8xb. 
87 (8.e), 81v. 8.x, 8n. 8ur, 8atll, 8age, 
8alm. 8alo, 8aiw, 8ajr.' 81jv, 8alql, 8ame •. 8anb, 
8aoe. 8aqo, 8 .... 8at. 8.tu

l 
8awp, 8am, 8a .... , 

8axp. 8 •• 111 8bdo, 8bduJ (80dv)t 8bed, (8btm). 
8bke, 8b~, 8bpl, 8btl, (8buxl, 8bvr, 8b ...... 
8bxb. 8bxx, 8eal<, 8ea7, 8ebe. 8crm, (8clP) . 
8ep, 8ejb. (8eml). 8epx, (Betp), 8 cur, 8eun, 
8e7&, (8aae) . (Dep). (lIu), (9,k), (Dil), (1117). 
(Dpa), (Duu), (D.e). (Don). (9ah), (D.nq), 
(Daog), (Daqm). (9.qu). (9aYI), (Dbef). 
(Dbed), (9bhq), (DbJI). (Dbmn), (Dbqw), 
(9bvy), (Dbxt), (9ccb) . (Doel). (110ft), (Dofw), 
(DeU), (ge~m), (9dba), (Ddal). (Ddh.); 
(Ddky), (Del.m), (9dvw), (D&&l). C.Il,-8oo, 
8JI, 'h, Daw. 

Spl<: (5xae) , (Dabv). 

By DOIP, 8t. Paul, Jotlllll. 

Lorain Radio Supply Co. 
Lorain, Ohio 

OHAS. FBBSJIKAN OOMPAlfT. orO. 
D7 Bet.1mlu 8&. Ne" T«k ott)' 

All O. W. : lxm, 1xu, lall.. 1 b,t, Ibkq. 
lcml<. 2gl<, 2m, 2rr. 210, 2ml. 2na, 2uel, 2wb. 
2xq, 211<, 211. 2age. 2apa, 2awt. 2awl1 2aw .. 
2a7V. 2bea, 2blx, 2b,1, 2brm, 2bna. 2bqo, 2bqe, 
2brb. 20kl. 2eq •• 2xap, 8bg, 811a. 80e, 101, 8db. 
8fa. 8iw. 8JI<, 8ml<, 8rf, 87b, 81w. 8&1" Beth, 
Sana. 8apr. Saqh. 8b1J. Sbl&, 8bnn, Bbuv, 8bve, 
'bq, 'by, 'b7. 4de, 'abo 'eb, 'eo, .rg, "b. 
'll<, 'ki. 5e7. I5da, 5dl, lIeg. 5ak. 5er, 5fv, I5JI, 
5ke. 15mb. 5mo, I5nl<, 5no, IInv, 50f, 5pb. 5pf. 
lip?, 5px, IIql. I5rb, 5.k. 5am, I5tl. lito, lIul<, 
5uo, 5uo. 5va, 5't'l1l, IIvo, I5xa, IIxv, 15.a, I5IU, 
5&11, 11&1111, 5ab7, llaeo, I5xad. II.... hk, 6ec, 
6co, IIrr, 1I1<a, lIabx, lIavel, IIbor, IIxad, 7p, 
71u, 7&0. 7n. 7afw, 8bl<, 8bo. 8el. 8rt. Sit .. 
8ml, 80w. 8pt. 8xg. 871lo 8ar. 8IX, 811, 8al0, 
bnb, 8UIl, 8bdo. 8bl<e, 8brm. 8btcl, 8ba7. 
8eja, 8eur, 8c.c. 8aat. 8aa,. 91q, Dox, Dawb. 
9bll, 9bri. Deba. Dcev, getr. 9dcr, 9d1<7. Ddp-l, 
9sac. Can.-8eo, 8db. 8d .. 8Jk. 8nb. 'hT, IIlb, 
9al. Daw, 9)'lL 

(By Mall IIc a441t1oDal) 

ROSS RADIO SERVICE 
a 9S 1I1 .. lon 8&.. Ban FranellCo 

Our 3 Factories 
..... dedicated to buildine only the fin...t radio 
appe.ratUi. BVeI'}'oneof our OC:::81:rout6tund 
eepe.rate part.a carri .. our W1q parsutee. 
MARVEL Receive. wirel ... telephone, 

mlllic and apeech in 30 mil ... 
$15 COIIIIIIeIe radiua, telegraph 300. With 

antennae and inaulated wire, 
headphone, .. ritch ... etc. R.anp 180 to 2600 
meten. Notbil1ll additional required 
MARVEL ID oebiDe&. proyidiDa pealer ~ 
DELUXE and ........ with doullie =_ ..... 

IenDae, nile ..... e&o. • $IS. 
Ala •• eo..,.,". "' •• f ... ".1 •• .,.,,,,. ,..,. ,.....,.01 -J;,...,,, .. '-If 

fREED.ELSEMANN RADIO CORPORATION 
ZSS F_tl. A_ N •• Y.k, N. Y. 

TeU tbem tbat 70U law 1& In RADIO 

-----------------
By aBA, s.s 80. Fremollt An., ~I AQelu, 0-'. 

All O. W. : (Cln. 'bv), 5dl. (l5xa ). llxad, 
51_bl1ner, (11.1<), (lIco), (lIep), 6th, 6gr. 
6p. 610. 6DX, (6rd), 6rm. 6v1. 6abx. 6ajf, 
(6ajh-voiee), (aaor). lIaqw. (6arb) , (6al). 
(6a",t), (6ber), 6bmd, IIbnw, (Sbla). 6bum.. 
IIxb-l'olee and muaio, (6xad). lid, 1I.b, IIli. 
6ax. (aile). 6 .. t. 7bb. 7dp. 7jw, 701. 71e. 
(7th), 7x1-voice. 71b, 7.k, 710, 71u. 8ef, 8n. 
(9dr) . (Dp.). 9amb. Dawm. Dbea. (Dbj!), DcDA. 
(Ddtm). Dxm. 9yal. (Dlaf-volee), kip-voice 
and mUlic. kon-voice and mUlic, kdpu, I<dp ... 
kfay-buner. kfbk-buner, voice and mu.ie. 
nrn-buzzer, wwv and wxy. 1>17 5 waU. A. O.·C. 
W . wal a110 heard b7 Canadian 50j. 8clo, Sib. 
9aog. 9apl. Dnqm. Dbed. Oblg. Dbxt. Detr. 
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Radio Supplies 
All Standard Goods 
Immediate Deliveries 

DWtri ..... f. 
BALD1t'IR, BUImaa ... noST PBOJIU. Jlono. JtSCJDVmO UTS. .twa .... K_t, 
c ... ~~ .. ~ ...... ~ ..... noa, ... ~ ochn. 
A OOIllP~ u... ~ ..... Sa ... 

• 14 ......... 
WnM for O.Mhl", 

D~'" AftUonv. DUOOun 

Ameri~aD R.dio Mfg. Co. 
J)qL • 

un It. lath St. Ita-. Cll7. Mo. 

ASK YOUR DEALER 

O. 

531 SO. DEARBORN ST .• CHICAGO. 

free! 
TVPE 600 
MICADON 

Send one .ub.cription to 
"RADIO" and ,)'ou get thi. 
Dubilier Micadon -/reel 

State type wilen ordenn, 

"RADIO" 
Pacific Building, 

San Francisco, Cal. 

1- ---- - --I 
I * * RADIOADS * * I 
I A CLASSIFIED ADVERnSING SECTION READ BY BETTER BUYERS I 

,.... .... ,.. .... 1.'-_ ... -. Re~._ - ..... ..raU ... _ ' til. I 1 ___ .... add_w .... _-....... I 

! AIJe POR THE .JANUARY ISlJVB MUST REACH us BY DKDI ... FIRST I -- --_.- - --
TRANSMITTING APPARATUS 
500 qcle 'I1l1flmk_ t;a .. ed pp 'fraualt;Uq ..t for ..... Till. TraumlUer radl.... 12 am' 
p.r .. on n5 mOMn .ad 11 ."fl0r.. Oil 200 
m.t.n. Motor G.nerator with 1 horae wer 
W.,n.r Illduct10ll motor. D. • .Ild or the 
motor "Ilerator I. ued for polMr .Ild I. coocJ 
for 25 .mp... .t .IlJ .olta.. up to e5 for 
chorcill, .tor-.e b.tMI')'. Tbo W.CIler Motor 
I. wonll 8110.00 .Ioll.. Th. follow.Il, meMn 
are Illoluded: 0·1600 ... U m.Mr. 0·250 .olt· 
meter for 500 oJel. uaa, 0·10 rompare 500 qoJ. 
IIIDm.Mr .ad • frequ.lloJ moMr. AI.o _ .... 1')' 
IIlld rh_tata nd .witch... Tol.faJIk.1l WaU' 
form.r, qU.llcbed "P, mlc. cou.uon. w ••• 
chaD,.r, t .. o loadlll, Illduotallcol, nd 0·20 romp. 
th.rmo radl.tloll m.Mr. WI1\ .ell for U50. 
For fmh.r deMit. writo to 1'. L. WI.ller. 
Radio eZQ, 1II0e Ch .. tllut S'-, Berkll.J. C.Uf. 

OeDa1Il. GarmaIl 'Iellflmk.1l II. W. .... 
tere with ..... raadilll of 0" _PI .ad .cljua$­
m.llt for templratur. nn.tlou. ~ralld Il .... 
"I')' .ud, with on,lll.1 _la _brok.D. 
Dirom.Mr 2 U Illch .. ; replar pno. .,.5O--pa· 
ci.1 .t 8 • . 115. Add 200 p.rcel po.. ch&ri", 
Selld 50 III .tamp. for d .. orlptl.o m.tter. E. 
Ti.bout. e. 71th Stroa&, Woodh ... , N. Y. 

RECEIVING APPARATUS 
WJlSTBJUr BLBO'fBIO JlB.U)8JlT8. wJa1le 

th.J Iut, No. 10020, tb. 815.00 pad., pre' 
p.id for 811.25 each. A f ... olllJ of the former 
'12.00 erade .t 89.25 .ach. Grab thi. barpill 
•• w. h ... olllJ IIftJ .. t.. Radio SupplJ 00., 
P. O. Bos .'2. Pboelllz, Ansoll •. All pan. u4 _-'_ for ndSo ,. .. _ 
bUJ from m.lluiacturer ch •• p. Gat pnco Ii.~ 
Oolltlll.lltal EI.ctrio Co., 107 E. 12l1th St., N ... 
York C:..:lt~J~. _____________ _ 

A B.ABGADf-Two ..nabl. _._ .01 
mld. e.ch. )'rom M.rcolll 107 A Tuller. Excel· 
1.llt for lOll, 11' .... ; .. If .bonlll, .wiMh. 810.00 
e.ch, po.tf..ld. D. LlDoh.Il, II., Galt A .... 
Chlc.,o, n. 

T .. o SMr. AmDWltr U5.00; BOIlqcomb Be­
,eller.U .. Ilcludrll, coil •• Ild Radlotroll "5.00; 
V.riom.tar R.,.lllratl.. liloludlll, Radlotroo 
,.5.00; Bomchar,lr 812.00; Radlotroll D.· 
t.ctor 88.50. Bos 205, Wl1\iamepon, P •. 

25 JIll. JLacelYlDa 8t\ OoIapl" 8U.OO. A.IIO 
Re.ell.ratl.. ullite .Ild p.m .t • b.re.lll. 
Wnt. for clrcul.r. Aieullder .Jure'" 28'2 BIl· 
lou St., Obica,o, Dl. 

8 .. eral A·b&Uerl ... WIlIMd, e ftl, 110 all' 
pere hourI, Il.W, 810.00 e.ch. Bobomoll. lel'O 
Broadw.T. AI.m.de. Pholll AI.med. 188e·.J. 

Tell ~ coo, 411_' 00 au ~ radio 
,ood.. Prompt •• nlea. Supenor two .tap 
Ampllller 825.00. QST Radio eor.l ... Willl.m.· 
port, P.. (.t) 

FOR SALB OIIJIUI 8100 BeoelYlDa .0' Ub 
CR·9. for 8eO.00. Alao M.pa.os for ,86. 
Firet 01 ... 1 Ralph, 11.711". 12.0 Am.ncaa 
A .. IlUe, Loll, B •• oh, O.lIf. 

Announcing 

MISCELLANEOUS 
BADIO BUB&D1J11rTD8 WIJm TOua 

OWN HONEY COMB AJn> SPIDER WEB IN· 
DUOTANCES with til. "RA·GAB UNIVER' 
SAL" COIL WINJ>II:B. (P.ta. P.odlq). 
M1I1ill, macblDo .0CUl'aOJ ID wire .paclq p.,.. 
ntled. M.lt...11 Staderd BOIl.J Combe 26 
to 1500 turu, IllOIudllll 0011. for AnIIItroq 
Super-Re,.Il.ratin Olroult, wttl .. wo_d V.n· 
omot.n .Ild Varloc01lpl .. ; .lao Spider Wo" or 
B •• lt.t Woulld lDductaDcaa. A .. ra .. co.t p.r 
coil, 1'1 .. to T.1l Oallle. Simpl. Illoqh for • 
child to op.r.M; DO ppertlllCO 0_&1')'. BOJ. 
m.k. coil. for prollt. !>rofe .. loul Modal lIl.k .. 
.n of .bo.. 0011., ".50. .m.tau Modol for 
HOlle,. Comb. olllJ 8 •• GO-fuI1 IUWllotlou lD· 
cluded with each wiader. (lDolude p.r .. 1 poet 
for two POWlde.) Immadl.te d.I£ .. I')'. No 
.tamp.. "RA'OAR UNIVII:BSAL" OOIL 
WINDER COMPANY" Dop" I'A, US 221l' 
A .. llul, S.1l FraIlolaoo. Calif. 

FOB JlXOJldOB--ll11e OIItftOlft "'110" 
Oh.ul., III coocJ rUIlIlIq order, for M.pa"s 
.ud M ...... os Power "pUller. eomploM with 
bulb.. O. E. McO.nll.,., 1101 Ohap" S~. SaIlM 
B.rb.ra, C.I. 

JLADIO WOBLD. 'fJDI 0"''1 .A'fIO • .u. 
WBEKLY-publlaha4 .nI')' .... Il daJ. with .U 
the I.te.t DO.... dnllopm.llle aDd plolurOl ef 
the radio IIold. 16 •• coJlJ. 8e.00. Jeer (62 
Ilumber.), 8 •. 00 .Is mOlltbl, 81.10 t1lroa _Iltha. 
Sp.ol.1 to radio read... 8eIl4 '1.00 nd ... 
will .llld JOu the Ilost ol,ht I .. u.. of RADIO 
WORLD. Pub. Olll... UII. Broad".J. N_ 
York. (tc) 

.0'fllIlf0 JaB""" FOB 0IIBU'fJU.8 thAIl 
• .ub.crlptloll to "RADIO" for JOur tn.lld. 
M.,.dlle .ub.cnptlou ere • I .. till, ,1ft the 
whol. J.ar ·roud. Salld u thl DUll •• Ild ad· 
drl .. of .b. p.noll to .. hom JOU d .. lre to •• Ild 
RADIO .Ild w. will ad.l .. him of Jour ,11l.r 
ou ,1ft ill the fOnD of • beautiful X.... card. 
Hla .ubecrlpUoll wiU .Mn with either -the Do· 
c.mber or .J.IlUal')' Iuue, .. .tated bJ JOU. 
Sead 82.50 tod.J. ."Id the ruh. "RADIO," 
Pacillo Bulldlll,. Sail J'raIlCleCO. 

UBY 001JB8B Dr 110118 JLADIO, 111 OeD· 
.raJ O. O. Squl.r; • oompl.M "lam. 0 radio 
IIl.tructioll III the form of .nall book., colltaill' 
Ill, hUlldrede of llIuatratlOlll .Ild dl.cram.. A 
mo.t .aitablo XIII" ,1ft. Pri .. IIlr .e. of .... Il 
boo... olll,. 8 •. 00. poetp •• 4 .IlJWhore. 
• 'RADIO,' 'o. p.olao Bulld1lll. Sail J'rallci.eo. 

'fWO ' PAOB8 OF ~'fBUB OALL8 OF 
TIlE eth DISTRIOT wiU be publl.ha4 weeklJ 
III "BROADOAST PBOGRAlI," • 82-pa~ 
m.,.slil. le.ued bJ the publl.h.n of "RADIO .• 
I'lret luae out Oil No._ber 2eth. Cootalu.U 
bro.dcut procra'" for Oalltrai Callfornl • • 
Prlc. par oOPJ. 5 OODY. BJ m.1I '1.00 for .Is 
mOllth.. ,. RADIO. ,. Paclllo Bulldlq. S.1l 
J'rallelaco. 

saluma UIa& haft b_ or an ~ oa 
.Iectrlc or radle Wad.. _ Mr. Blco. 8111 N. 

'Clark St.. ChIO&IO. 

the Publication of---

" Broadcast P " rogram 
$1.00 

for 6 
months 

(25 issues) 

A 32·page weekly magazine containing programs of all 
Central California Broadcasting Stations-6tb District 
Amateur Call Letters-interesting stories and photo-

graphs and a number of feature articles. 
Price 5c Per Copy 

Pacific Radio Pub. Co., Inc. Pacific Building., S. F. 

Tell 'them tllat JOU •• 11' It III RADIO 
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The .. 'wo pictur •• compar. ,h. ,hick· 
neo 01 'he .'«nd«rd IHlriGbl. «ir. 
conde .... r «nd ,h. DabUi.r V«riGdon 

-~~ 

II :\\1\\. 
~ ... ~ 

-

The New Variadon-
No t1"ick.er t1"an 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~ondenser 
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. 

;. 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 $250. 

Capacity .00 1 mfd. Retail 
price $3.00. 

Supplied complete with dial 
and knob. 

OtAw fa.motU DubiHer Products: 
Dubilier Mic:adODa 

1I1_011a an unao at __ . 
4_ wlltoll 1'04_ .. 110 
lloUa. JIa4e III • wt40 nap of capealllM. Pri.Do sa __ 
.. '1.60 0MlI, IIGOOI'4tq .. 0&­
pact_. 

DUB I LI E R CR~~i:C:r~ 
4 8-50 West 4 th• St. N.Y. 

Distributors and Branch Oflic~ 
San Frana.co, Cal. 
St. Loui.. Mo. 
W •• bincton. D. C. 
Chicago, III 
Atlanta. Ga. 

709 Million Street 
Syndicate Tru.t Bldg. 
MunaeyBuildinc 
33 So. CUntOil St. 
Foraytb Building 

Dillril1l1ttd i" C."ada 11, Gtlltral Eltetr;( Comla",. Ltd~ Toro"to 

T.U th ... th.t 700 .... It h. RADIO 
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Remler Panels Make An Ideal, 
Economical Receiving Set 

In placini!: these Ilancls on the market Remler has put a high quality receivin!( 
set within thc financial reach of e\·eryone. 

When designing these Remler panel-units, Rcmler engineers combincO e\'ery 
point neces;;ary for efiicimcy in receivini!:, together with special features of con­
struction for the con\"t~nience of the uscr. No process of manufacturing that 
would make the~e panels el1icient in operation. beautiful and un,(orm in appear­
ance has been nel-:lcclL"d. Each panel is a fomplete unit mounted on a hardwood 
base for table usc but so designed that any numher of panels may he ea.sily 
mounted in a single cabinet. 

Rem ler standard parts are used exclusively in their assembly- hence il is 
possihle, hy using comhinations of Remler panel unils, 10 ohtain a complete 
rect'i, ing set, u~ing the sa me circuit emploYl'(l in the must expensive recch·mg 
sct on the market, at only a (raction of the cost. 
rOil CAW Start ... ·ill! ollly three p<l rrd s: 

1\ COml)lete and efficient recei,·ini!: set for local work is ohtained by connecting 
tOi!:ether I<l·mlcr l.>and., t~l>es ':;0.'>-.'j02 and a:ro. For loni!: distance receptions 
ot her panels may be added one at a time to suit the cOJl\·l'nience of the u\\ ncr 
until thc most completc and efficient circuit possible is obtaincO. The cost is 
nominal. 

The diagram below shows five Remler panels connected to form a com pi etc 
inductively coupled receh·ing set and t wo-stal:e Amplilier . 

Send IOc for new Remler 40-page catalog I-:i,;ni!: prices and complete dcscrip­
t ions of e\ ery Remler article. 

, .... ~"...., 
The Remlcr Tcchn.'cal Bureau i. at y our Seruice . Aclclre$' y our problem. to Dept. R 

REMLER RADIO MFG. COMPANY 
FACTORY ANL HOME OFFICE EASTERN SALES OFFICE 

248 FIRST STREET 154 W. LAKE STREET 



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 cottage 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 A-P 
qualitJ) line. Two remarkable sets from the 
A-P liTle are shown below. 

The Oard Phantom Receptor 

An A-P .d so .imple, r.,lIlpact, and complete withill 
i t~elf it call he u.ed ~lIcce~,flllly in a1'Y lo(alion by all)' 
Il"rJolI who dr~ir" to receive rad io programs or communi ­
cations. 11 rt'quirrs 1tril/ur ar,.;(// ,/Or !/roll1ld (OllnNl i oll. 
Elllcient over both ~hort alld lon g distallces. Hi ghly 
selective. 

Type AR-2 Receiver Detector 
and two-stage Amplifier 

'\ heauti f,,1 rel-:(,Iler a ti, e " .! ( ··'mnl.t~ ill a ,ill!.';le cah in<t. 
('olllhille~ ea'e of Olleratioll "itlt 1II ~ , ~.(1 '~I"it i\'elle~s and 
,elf',·ti\il \ ill aClion. \\'a \c le ll ~ t lt l i 5 to 2,000 mete rs. 

11 ,hcr. t> no A· l' <ie.I, .. 
Ilf'ar you "' rit~ U.:I for Uu! 
Je tin R·. . In w rit if' C IJC: 
~ur~ to ulclude the n3.tuf' 311d 
:ltidr~fi of " Ime rad 'o fit'alr, 
t o gethel Will. your o wn fla ll l t ' 

a nd ... .ddreu, 

T',r 'It'~ ' ,.(f lil l "Irl1l. '1f /",,,,,,,. , h" 
, I) (}.I.,/.!), 1111,' . 's it Ihe tJlI.' 

I/ ," lt- L's t \', ' II III (f .. " ,., " strol,- th ,' 
. ~ . l'.1" (;" Ul"d"' ,fl Y J l 'l s P",/UT.·.1 
"h"'r. 

r 
I ~ \\ ' __ .u.. ... ........, . 

I~Wv§':.~'" :;»". . _ J -"""""Ilfmlf'{ll ·um .... · . I 

' L' Atlantic,...Pacifie Radio"Suppli@s Q 
646 Mission St. ,,-. San Franeisco~ Cat. 



This file including all text and images are from scans of a private 
personal collection and have been scanned for archival and research 
purposes . This file may be freely distributed. but not sold on ebay 
or on any commercial sites . catalogs. booths or kiosks . either as reprints 
or by electronic methods . This file may be downloaded without charge 
from the Radio Researchers Group website at http://www.otrr .org/ 

Please help in the preservation of old time radio by supporting legitimate 
organizations who strive to preserve and restore the programs and related 
information . 
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