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A Specially t 

Designed Tube 
For Every 
Radio Use 

Cunningham Radia Tubes 
C- 301A -6 Volts !.¡ amp. Amp:mrr SE. 50 
C- 299 -3 Volts .00 amp. Dry Battery Det. á 

Amp 6.50 
C -300 -6 Volts Gas Content Detector 5.00 
C -11 -1.1 N oats .25 amn. Dry Battery Det 

and Anp. Special Base 6.50 
C- 12 -Simii r to C -ll with standard base 6.50 

Home Office: 
248 First Street 
San Francisco, Calif. 

It Bridges the 

Vastness of ,Space 
SINCE Marconi first successfully spanned the Atlantic Ocean, with 

the wireless telegraph, radio has ever been outstanding as an in- 
vention of unlimited importance to humanity. 

In 1909 the broadcasting of that now famous distress call, CQD, 
from the sinking passenger liner, S. S. Republic, established in the eyes 
of the entire world the tremendous importance of radio on the high seas. 

In 1912, when that gigantic liner, the S. S. Titanic. struck an iceberg 
far from shore, in the north Atlantic, with thousands of passengers 
aboard, it was the SOS call of her wireless that brought rescue ships 
from all parts of the ocean. Here again radio demonstrated to the world 
its great service in the saving of human life. 

During the war communication controlled the destinies of armies. 
Here radio played an exclusive part in the. establishing of communica- 
tion between ships at sea, from ship to shore, and from aeroplane to 
ground, where the use of wires was impossible. 

In recent years the development of the vacuum tube has not only im- 
proved radio for the purpose of marine, commercial and military. com- 
munications, but through radio telephony and public broadcastint . has 
established a new and even greater service to humanity, - 

Cunningham Vacuum Tubes are the product of years of research and .xporimental work by the Engineers of that great scientific organization, the Research Laboratory of the General Electric Company. 
Cunningham Tub;-- are rtandard for all makes of receiving sets. Each of the numerous types ..ave boon designed to operate with maximum 

efficiency in one or more of the various applications of vacuum tubes to the radio art. 

Patent Notice. Cunningham rubes are cov- 
ered by patents dated 11 -7- 

05. 1-i5 -07, 1S -03, and others issued and pending. 
Licensed for amatcnr, experimental and entertainment 
use in radio Cnutntnnicatto,t. Any other use will be 
an infringement. 

154 West Lake Street 
Chicago, Illinois 

30 Church Street 
New York City, N. Y. 
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WITH the Amplion Loud Speaker the infinite clear- 
ness and softness of tone achieves an unsurpassed 

reproduction welcomed and admired everywhere. The 
human voice or musical sounds come to you in their 
true richness, without the slightest distortion, unalloyed 
-just as they are rendered. 

It is hard to believe you are listening to reproduction. 
Originality is so unmistakably registered in every tone. 

The Amplion is made by the world's oldest manufac- 
turer of loud speaking instruments. It is not a head set 
receiver used as a loud speaker, but a development for 
radio purposes of a loud speaking device, used exclu- 
sively on every ship of the British and other leading 
navies. 

The Amplion requires no battery. You simply attach 
it in place of head phones. The Amplion is being exten- 
sively used in every country mentioned in the border of 
this announcement. 

That it has been adopted as standard by the leading 
countries of the world is the tribute it has achieved 
through its brilliant performance. 

All models on view at the New York Radio Exposi- 
tion, Booth 5, at the New York Show- Oct. 6th to 13th. 

SIGNAL ELECTRIC MFG. CO. 
Sole United States Distributors Menominee, Michigan 

BURNDEPT OF CANADA, LTD. 
Canadian Distributors 172 King St., West, Toronto 

;l4 J/ i 
The Supremacy of the AMPLION 

is the Supremacy 
of Actual Performance 
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!Ë. 20-foot. silk-co-ed eire, sirl - 

with this Receiver, is the only ar',tertn<t 
rèctrirç:c . Yp )i7 tray conceal this wire behind 
'the p'tzttire moulding, cpr run it alar;;; the 
basebcard of your favorite, room. 
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"This Free Book Showed Me the Way 
to Big Money in Radio" 

It has Started Thousands on the Road to Independence and 
Success -has Lifted Them Out of the Rut of Office Routine 
and Helped Them Become Experts in This Fascinating, Profit- 
able Profession. Let It Do the Same For YOU. 

SIX months ago I was what you might call "a handy man about the 
office." I had what I considered a good job with a large manu- 
facturing concern. Having taken a two year's business course, I 

knew enough of stenography and elementary bookkeeping to be of real 
value in general office work. 

I took special dictation from the President, 
assigned general correspondence to the regu- 
lar typists, was responsible for the purchase 
of office supplies, approved petty cash vouch- 
ers for the errand boys and clerks, and was 
entrusted with the responsibility of making 
deposits at the bank and bringing in the pay- 
roll. 

In addition to these, I was often privil- 
eged to arrange accomodations for the Pres- 
ident when he went off on a trip. And when 
he wanted some personal matter attended to, 
such as purchasing theatre tickets or having 
his evening clothes brought down to the office, 
I was always selected for such tasks. I was, 
in fact, an assistant to the President. And 
accordingly I was paid $40 a week. 

I won't say that I was satisfied with this 
salary -although it was more than the other 
clerks were getting -but the fact that the 
President had confidence in me gave me a 
certain standing among the others which 
kept me fairly contented. 

Then one day, having a little extra money 
on hand, I bought a small radio receiving 

PICK OUT THE JOB YOU WANT 

WE WILL HELP YOU GET IT 

This is a brief list of the positions in 
the Radio field today, and the salaries 
paid - 

Radio Mechanic, $1,500 to $4,000 a 
year. 

Radio Inspector, $1,800 to $4,500 a 
year. 

Radio Salesmen, $2,000 to $10,000 a 
year. 

Radio Engineer, $3,500 a year and up. 
Radio Executives up to $15,000 a 

year. 
Radio Instructor $200 to $500 a 

month. 
Radio Draftsmen, $7 to $15 a day. 
First Class Ship Operator, $105 a 

month, all expenses paid. 
Second Class Ship Operator, $95 a 

month, all expenses paid. 
Third Class Operator, $85 a month 

all expenses paid. 
Commercial Land Station Operator, 

$150 a month and up. 
Broadcasting Station Operator, $125 

to $250 a month. 

NOTE: RADIO FIRMS 
Secure Practical Radio Experts Among 

Our Graduates. Write today. 

set. Several of my chums had radio outfits 
and I had always wanted one in order to 
enjoy the broadcast programs in the evenings 
at home. There was ordinarily nothing un- 
usual about this, yet that little radio set 
changed my whole slant on life and opened 
till my future overnight. 

I didn't know a thing about radio, but I 
soon got onto the tricks of operating a re- 
ceiving set and rapidly became a real "fan." 
But much to my surprise, I got more fun out 
of the' mechanical operation of my set than 
I did from the music, speeches, reports and 
regular programs of the nearby stations. 

Then I began to take my set apart, reas- 
semble it and experiment. I rigged up an 
outdoor aerial and installed a tube set. Then 
I bought a loud speaker and gradually added 
part by part until I had a first class outfit 
with a wave -length capable of "picking up" 
the programs from distant stations. 

Naturally, I didn't stop there. Several of 
my friends had "sending" sets and I wanted 
nothing less. I began to study the code and 
longed for the day when I could get a license 
and have a "call letter" of my own. My rou- 
tine, humdrum work at the office began to 
lose its appeal. I could hardly wait until 
evening came so that I could get home to the 
"work" I actually enjoyed. 

One day the traffic manager at the office 
mentioned that he was going to buy a radio 
and flattered me by asking my advice. I of- 
fered to help him select a set and install it. 
He told me to go ahead, rig one up for him 
and let him know what I wanted for my 
trouble. It wasn't trouble -it was real fun - 
and I made $30 for a single night's amuse- 
ment. 

That set me thinking. Why not get into 
radio in earnest? Two fellows I knew had 
given up office work and were making big 
money as Certified Radio -tricians. One was 
a salesman for a large radio manufacturer, 
with a fine office of his own in his home 
town; the other was a ship operator, travel- 
ing around the world, seeing the things I had 
always wanted to see -and getting big money 
for doing it. 

I decided to study radio and train for a 
real job. But I wasn't in a position to give 
up my work at the office, for I had saved 
little or nothing, and had to contribute some- 
thing at home every week. 

Then one day I noticed an advertisement 
in Radio News. The heading first attracted 
me for it read -"Men Wanted in Radio - 
You Can Train at Home for One of These 
Big- Paying Positions -This Free Book Will 
Tell You How." Here was a chance, I 

thought. At least it wouldn't cost anything 
to get the book for it was free. 

I sent for the book -"Your Opportunities 
in Radio." That was six months ago. What 
this free book meant to me is best explained 
by the fact that, as a Certified Radio- trician, 
my income this year will be at least $5,000. 
And that's only the beginning. For I can al- 
ready see the enormous possibilities for 
trained men in this fascinating, profitable 
profession. And I'm going to get my share 
of the big money being made by those who 
are "growing up" with this fast growing in- 
dustry. 

Thanks to the splendid training which I 
got from the National Radio Institute, in my 
spare hours at home, and with a Government 
First Class License in my pocket, the rest is 
up to me. But the opportunities for money, 
independence and success are unlimited in 
radio and I'm going to go the limit. 

I won't attempt to tell you all the details 
of the wonderful opportunity that awaits 
you in radio. The Free Book of the National 
Radio Institute -the same one that I sent for 
-will tell you all you want to know. It 
showed me the way to big money in radio - 
it lifted me out of the rut of office routine and 
made me an expert in this fascinating pro- 
fession. Why can't it do the same for you? 
It can -the 40 page, fully illustrated free 
book will tell you how. The coupon will 
bring it to you -without obligation. Why 
not send for it -TODAY 

NATIONAL RADIO INSTITUTE 
Dept. 13L WASHINGTON, D. C. 

NATIONAL RADIO INSTITUTE, 
Dept. 13L, Washington, D. C. 

Without obligation on my part, please send me 
the free book, "Your Opportunity in Radio ", with 
full details as to how I can Quickly train for the 
position of "Certified Radio- trictan" in my spare 
hours at home. Also tell me how your free Em- 
ployment Service will help me secure a good paying 
position. 

Name 

Street 

ells :;,;,e 
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JACOBEAN CONSOLE MODEL 

Co 7 SPANTISH DESK MODEL 

Beautiful New Furniture Models - 
Simplified Tuning- Self -contained 

The three new Kennedy Furniture Models illustrated on 
this page are the very last word in radio receiving sets. 
Even if attention were drawn no further than their ex- 
terior beauty, their purity and harmony of design alone 
would be instantly appreciated. 

The receiver in each is a new achievement of the Ken- 
nedy Engineering Staff. Extreme simplicity of tuning is 
attained with the same selectivity and long- distance re- 
ception that have made Kennedy sets so well and 
favorably known. Only two dials are used -one for 
"tuning in" or selecting the desired station, the other 
to control sound volume. Adjustment is provided for 
very fine tuning. 

These models are complete and self -contained. They 
operate on dry battery tubes for which internal space is 
provided, although any standard tubes -including 
storage battery type -maybe used. Two stages of audio 
amplification- built -in loud speaker with unusually 
clear and distortionless qualities of reproduction. Highly 
polished Formica control panels. Gold -plated metal 
trimmings on front -including dials. Respond to all 
broadcasting wave -lengths. Each complete with three 
dry- battery tubes, all dry batteries and Kennedy 
3000 -ohm phones with plug, for individual reception. 

Kennedy Model X. Beautiful hand rubbed Mahogany cabinet 
with inlay of Satin Wood and Ebony. The tracery, in delicate 
contrast with background, is suggestive of the marquetry workers 
of King William's time. Price, complete $285.00 

Kennedy Jacobean Console Model. Exemplifies the late Jacobean 
design. Built of American Walnut with artistically matched panel- 
ing, which contributes thee rich subdued effect almost always 
associated with true elegance. Price, complete $775.00 

Kennedy Spanish Desk Model. An adaptation of the Spanish 
with a free intermingling of the effects of the Moorish influence. 
This is particularly in evidence in the panel. Cabinet finished 
either in Mahogany or American Walnut. Interior lined com- 
pletely with Golden Bird's -eye Maple. Price, complete $825.00 

k_ ,.., . ."M -i r: 
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the enncdyLine 
A New Popular- Priced Model, 
Head Phones and Loud Speaker 

The apparatus shown on this page is of the same 
high character as the more elaborate Furniture 
Models. The sets were designed to fill the demand 
for high quality at a popular price, and, with the 
wonderfully improved head phones and separate 
loud speaker unit, they provide Kennedy apparatus 
for every home. 
Kennedy Model V. Incorporates the new Kennedy receiver 
and two -stage amplifier at moderate cost. Same type of radio 
unit as higher priced Furniture Models, but without loud 
speaker. Highly polished Formica control panel. German 
silver dials. Space for batteries. All dry batteries, three dry - 
battery tubes and Kennedy phones with plug, complete $125.00 
Receiver only, without phones, tubes or batteries $ 86.50 

Kennedy Type -281. One of the sets that has won recogni- 
tion for the Kennedy line. An extremely selective three - 
circuit receiver. Solid Mahogany cabinet. Brilliantly polished 
Formica control panel, black etched dials, heavily nickel -plated 
metal parts. Wave- length range 175 to 900 meters. Designed 
for6 -volt tubes but can be used with dry- battery tubes as well. 
Receiver only $ 90.00 
Receiver and two -stage audio amplifier $145.00 

Kennedy Type -311, 522 Portable. Neat, compact, portable. 
Easily tuned- highly selective and efficient. Designed for all 
standard tubes, including dry -battery type. Detector and two 
stages of audio amplification. Wave -length range 150 to 600 
meters. Complete with three dry -battery tubes, all dry 
batteries and Kennedy phones, with plug $137.50 

Kennedy Loud Speaker. The same as used in the new 
Kennedy. Furniture Models. Remarkable fidelity of repro- 
duction. with total absence of unpleasant distortion. No 
separate batteries required. Price, complete with 6 ft. cord..$30.00 

Kennedy Head Phones. Perfection in mechanical and 
electrical design results in unusual volume with rich tonal 
purity. No rattle or blare. Extremely sensitive on weak and 
distant signals. Light and snug fitting. Resistance 3000 ohms. 
Price per set, with 6 ft. cord $9.00 

See the new sets and parts at the nearest 
Kennedy dealer or write us direct for literature. 
State type of set in which you are interested. 

DEALERS é vel Kennedy propos fion. 
THE COLIN B. KENNEDY COMPANY 

SAINT LOUIS SAN FRANCISCO 
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LOUD SPEAKER 

All Kennedy receiving sets awe regenerative- Licensed uncle. Arm- 
strong U. S. Patent No. 5,113,145. 
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Three Tube Regenerative Receiver 
Manufactured under Armstrong U. S. Patent 

No, 1,113,149 

ONLY 
t 

For Use With 6 Volt or 11/2 Volt Tubes 

This New 
Ace Type 3B 
Armstrong Regen- 
erative Radio Receiver combines 
detector and two stages of Audio frequency 
amplification. The lowest priced quality 
receiver ever offered. When you tune in 
with this set distant stations come in as 
though they were only a few miles off. 
The two stages make the use of a loud 
speaker possible -this is a desirable feature. 
Its efficiency has passed every test. 

One of the few sets that functions perfectly 
with all makes of tubes. A filament switch 
eliminates necessity of turning out the rheo- 
stats when set is not in use. With this switch 
you can turn off set and come back later to 
same concert without retuning. The tele- 
phone jack makes it possible to use head 
phones. When head phone plug is inserted 
it automatically eliminates loud speaker, but 
does not affect the filament current. Has 
genuine mahogany cabinet with beautifully 
engraved panel. 

If your dealer cannot supply you, order 
direct, mentioning his name. Ask for 
"Simplicity of Radio" your copy is FREE. 
DEALERS: write on your letterhead for 
attractive sales proposition. 

THE PRECISION EQUIPMENT COMPANY' 

PRES. 
1122 Vandalia Ave., Cincinnati, Ohio 

E" ACE TYPE V 
THE a 

Receiver 
Regenerative Armstrong 
Armstrong YT S Pat. NO. 1.113,149 

this set together with its 
Manufactured under 

A 
the great 

The low cost of 
simplicity makes 

efficiency and situp 

demand for it increase 
receiver. d 

from 
A long lifter coast can Amp coast t A.nAceTwo -step 

tinctl n with this set 
a in connection speaker practi- 

cal. HassC®osley 
Multistat, which makes 

permits use of any make tube. 
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Abroad at Home 
with a CROSLEY MODEL X -J 

PRICE $65 

it'Z ., % 
//., 

"'I-IIII' 

CROSLEY MODEL XJ 
A 4 tube radio frequency set, incorporating 
one stage of Tuned Radio Frequency Amplifi- 
cation, Detector and two stages of Audio 
Frequency, Amplification, with jack to plug 
in on three tubes for head phones; new Cros- 
ley multistats, universal rheostats for all 
makes of tubes ; new condenser with molded 
plates; filament switch and other refinements 
of details. A mahogany battery cabinet 
which makes the set completely self contain- 
ing may also be had to fit the Model XJ at a 

cost of only $16. See illustration above. 

See this beautiful receiver at your dealers. 

New York Office, C. B. Cooper, 1803 Tribune Building, 
154 Nassau Street, Beekman 2061. 

Boston Office, B. H. Smith, 755 Boylston Street, Room 316. 
Chicago Office, 1311 Steger Building, 28 F. Jackson Blvd., 

R. A. Stemm, Mgr. 
Philadelphia Office, J. H. Lyte, 65 North 63rd Street. 
St. Louis Office, Robert W. Bennett Co., 1326 Syndicate 

Trust Building. 

Wonderful opera from New York, love songs from the 
tropics, dance music from Chicago ; stock quotations, stirring 
speeches, amusing stories from where you will -all these 
pleasures and utilities are brought truly, clearly, right to your 
fireside if you own a Crosley Model XJ Radio Receiver. 
This beautiful new Crosley 4 tube Model contains the same 
units as the famous Crosley Model X, with added refinements 
of detail which make it even better. At bringing in distant 
stations, the Model X established many records during the 
past year. Sebring, Fla., continually heard Honolulu. A 
man writes from Nassau, British West Indies, "First of all 
on Friday night, June 29, 1923, I heard Honolulu." He goes 
on to relate that practically all stations in the United States 
were brought in clear as a bell. 
With the Crosley Model X -j even better receptions are as- 
sured. We unhesitatingly claim that it is the best radio 
receiver ever offered, regardless of price. 

For Sale By Good Dealers Everywhere 
Write for free catalog which shows the complete Crosley 
line of instruments and parts. In it you will find just the 
receiver to suit your needs, and pocketbook. Crosley Receiv- 
ers without batteries, tubes and head phones range in price 
from the efficient 2 tube Model VI at $28 to the beautiful 
Console Model at $150. 

Crosley Manufacturing Co. 
1122 Alfred St. Cincinnati, Ohio 

Getter -Cost Less 

Radio Products 
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BUILD YOUR SET BETTER --AT LOWER COST 
EXCEL 180° VARIOCOUPLER 

D520 $1.79 
Properly designed and 

well made. Green silk 
windings yellow genuine 
bakelite tubes. Primary 
Ems taps every 7 turns 
and last 6 turns tapped 
every turn. Cast alumi- 

mounting screw. 1 /4u inch shaft.0 Produces best results, in any type circuit for 175 to 625 meters. 
SUPER 180° VARIOCOUPLER 

D52I Each 98e 
.A wonderful value, 

produces excellent re- 
sults. Green silk wind- 
ings on black fibre 
tubes. Rigid mounting 
support for table or 
panel mounting. Pri- 
mary. tapped for fine 
tuning. 1/4 inch shaft. 
meters. 
D522 Variometer -same style. Each.98c 

SUPERIOR VARIOCOUPLER 
D523 Each $3.15 

A handsome instru- 
ment of superior design 
and construction. Stator 
tube and rotor ball of 
moulded red brown 
bakelite. Large size 
green silk windings in- 
sure highest efficiency. 
Table or panel mount- 

ing. Yq inch shaft. Superior results in 
circuits for 180 to 650 meters. Tapped pri 
mary for finest tuning. Noiseless contacts. 
D526 Special single circuit type $3.60 

SUPER MOULDED VARIOMETER 
0412 Each $2.60 

Polished b l a c k 
moulded rotor and 
stator forms. Maxi- 
mum inductance with 
greatest efficiency and 
minimum distributed 
capacity. A high grade 
instrument that will 
get the best results. 
Ware} length 180 to 600 meters. 

tDXCEL MOULDED VARIOMETER 
0524 Each $3.68 

A wonderful value at 
our price. Properly 
designed and con - 

'strutted. Pol 
black bakelite rotor 
and stator forms. 
Large size green silk 
wire insures greatest 
efficiency. 1/4 inch 

shaft. Noiseless pigtail connection. Table 
or panel mounting. 

SUPERIOR VARIOMETER 
D525 Each $4.45 

Forms moulded of red 
brown bakelite. A neat 
handsome instrument. 
Green silk windings cal- 
culated for highest effi- 
ciency. 1* inch shaft. 
Noiseless pigtail connec- 
tions. Table or panel 
mounting. Produces superior results in any 
type circuit ISO to 650 meters. 

Range 200 to 600 

"IIIIIIIP<illl/' 1i 

RADIO INDUCTANCE COILS 
Carefully made - fine 
looking coils. Highest 
efficiency. Low distrib- 
uted capacity effect, low 
resistance - high self 
inductance. Very firm 
impregnation. R a ng e 
given is in meters when 
used with .001 variable 

condenser. Mounted coils have standard 
plug mountings. 

Art Not Art Price 
Turns Range No. Mntd. No. Mntd. 

25 120- 230 D301 $0.39 D320 $0.85 
35 175- 950 D302 .42 D322 .95 
50 240- 720 D303 .49 D323 1.02 
75 390- 10 D304 .54 D324 1.08 

100 500- 1450 D305 .58 D325 1.13 
150 600- 2000 D306 .63 D326 1.17 
200 900- .. 9 )00 D307 .72 D327 1.26 
250 1200- 3500 D308 .78 0328 1.35 
300 1500- 9500 D309 .82 D329 1.36 
400 2000- 5000 0310 .97 D330 1.57 
500 2800- 6100 D3I1 1.12 D331 1.63 
600 9000-10000 D312 1.27 D332 1.78 
750 5000-12000 0313 1.43 D333 1.93 

1000 7900-15000 11314 1.70 D334 2.25 
1250 9750-19500 11315 1.92 D335 2.45 
1500 14500-26500 0316 2.18 D336 2.60 

INDUCTANCE COIL MOUNTINGS 
D340 -3 Coil. 

Ea. $3.40 
D341 -2 Coil 

Ita. 2.75 
Sturdy, rigid dur- 

able construction. 
Blade of polished black bakelite. 
Mount on front of panel. 

BACK OF PANEL MOUNTING 
Mounts hack of panel, with knobs or 

dials on front of panel. Helps make a 
neat efficient. set. 
0342 -3 coil hack of Panel Recast- 

ing $4.45 

OUR SPECIAL VARIOMETER AND VARIOCOUPLER 
Build into your 

set reliable instru- 
ments. You can de- 
pend on this vario- 
meter and vario- 
coupler to give you 
the best results in 
any circuit working 
from 180 to 650. 
meters. In design 
a n d construction 
they are the best. 
Only the highest 
grade materials are 
used. The prices 
quoted save you 30 
to 40 per cent. 
Why pay mores 

D418 tiariocoupler. Each 
The Host efficient type of coupler, insures 

better tiring and louder signals. Primary 
and secondary wound on natural uncolored 
genuine bakelite tubes. Handsome green 
silk windings. Primary tapped for fine 
riming. Can be panel or table mounted. 
lk inch shaft. 

D4I0 Váriometer. Each $2.10 
Perfect in design and construction Ac- 

curate wood forms thoroughly seasoned Cor- 
rect inductive ratios. Solid baked wind- 
ings. Plenty of large sized wire insures 
highest efficiency. A durable high grade 
instrument that will give you lasting serv- 
ice. 1/4 inch shaft. 

COIL MOUNTING PLUGS 
Made of genuine bakelite. 

0344 Plug f o r mounting 
"honeycomb" inductance coils 

39c 
0345 Stationary plug to fasten 
mounted coil stationary to 
panel 42c 

D346 Movable plug to fasten mounted 
coil to panel so it can be rotated 89e 
D343 Fibre strip to hold coils for mount- 
ing. Too foot piece 15e 

MAGNET WIRE 
Insulated copper wire. Best quality even 

drawn wire, one piece to a spool. Prices 
quoted are for 8 oz. spools unless other- 
wise stand. 
DoubleCutton Enameled 

Covered Insulation 
Number0990 Number D992 
Gauge Price Gauge Price 
18 .43e 20 39e 
20 ....., 55e 22 50e 
22 70e 24 55c 
24 80e 26 60e 
26 90e 30 65c 
28 ....$1.05 32 70e 
30 .... 1.45 36 90e 

Green 
Silk Covered 
Number D991 

Gauge Price 
20 $0.78 
22 .95 
24 1.10 
26 1.38 
30 (4 m.) 1.25 
32 (4 oz.) 1.65 
36 (4 oz.) 2.20 

ANTENNA INSULATORS 
D260 Size lx3 °. Compo- 
sition, metal eyelets. Two 
for 17c 
D264 Size 11/2x4. For me- 

D260 diem size aerials. Two 
for 69c 
D266 Size 112. For l °{ large aerials. Two 
D263 Ribbed Porcelain In- 

D264-6 sulator. O3 /a in. long. Ea. 6c 
Dozen 55c 

LEAD -IN INSULATORS 
D270 For 4 inch 
walls or less 42c 
D27I For 9 inch 
walls or less 69e 

The only practical 
lead in insulator for aerial wires. Small, 
neat, effective, durable.. Fits % inch 
hole. Secu:eely locked by two adjustable nuts. 

OUTDOOR LIGHTNING ARRESTER 
D980 Price- $1.55 
Protect your instruments 
With this lightning ar- 
rester. Weatherproof por- 
celain case. Air gap type. 
Permanent. Durable. Un- 
derwriters approved. 

HIGH -GRADE LIGHTNING ARRESTER 
D981 Each 795 
A dependable protector, al- 
ways on guard. Small and 
compact. Weatherproof por- 
celain case. Easily fastened 
and connected. Underwriters 
approved. 

SPIDER WEB COILS 
0290- 25 turn. Each 39e 
0291- 35 turn. Each 42c 
D292- 50 turn. Each 47c 
D293- 75 turn. Each 54e 
D294 -100 turn. Each 59c 

A new popular type of inductance of high - 
estetficiency. Lowest distributed capacityand 
lowest high frequency resistance. Firm green 
silk windings with fibre mounting strips. 

ULTRA AUDION COIL 
D296 Each 65e 

Spider web wound of green silk covered 
wire. Four taps. flakes up a set that pro- 
duces wonderful results. Fibre strips and 
wooden rod for mounting included. Direc- 
tions furnished. 

STRANDED ANTENNA WIRE 
Cabled of fine copper strands. Very 

flexible. High tensile strength. Best for 
aerials. 
D248 -100 ft. coil 58c 
D249 -500 ft. coil $2.75 

SOLID BARE COPPER WIRE 
Solid bare copper wire for aerials, leads 

or wiring instruments. 
Solid Bare Copper Wire, size 14. 

D240 -100 ft. coil 46c 
D242 -500 ft. coil $2.15 

Solid Bare Copper Wire, size 12. 
D244 -100 ft. coil 67c 
D245 -500 ft. coil $3.05 
TINNED COPPER "BUS BAR" WIRE 

Size 14 tinned copper wire. For wiring 
sets. Best size for neat job and easy 
soldering. 
D957 Round. Ten feet for 12e 

D958 Square. Ten feet for 14e 

SPAGHETTI 
For covering connecting wires in sets. 

For size 12 and 14 wires. 
D955 Finest quality braided and satur- 
ated with best baked lustrous transparent 
insulating varnish, "3 feet for 19c 

D956 Best quality braid and covered with 
black insulating compound. 3 feet for..9e 

RADIO SOLDERING IRON 

REIINART2 INDUCTANCE 
D296 Each $1.15 

Made of green silk 
covered wire, spider - 
web wound to produce 
greatest efficiency and 
lowest losses. 21 taps 
so arranged that 
crossing is avoided. 
Two fibre strips and 
wooden rod furnished 
Permit various styles 

of mounting. With this coil a high grade set 
can be built at a low cost. Directionsincluded 

_-:{ i4t i xr`=1äp 
D540 Each $1.50 

Soldered connections in radio sets pro- 
duce better results. This guaranteed iron 
is exactly right for radio work. A neat 

. slid connection quickly and easily made. 
Operates on any lighting socket 100 to 120 
volts. 6 ft. cord with attaching plug. 
Length 13 inches. Heats quickly, will not 
overheat. 

Heavier irons for general repair or man- 
ufacturing work. Wonderful values at our 
prices. 
0541 Medium size $3 48 
D542 Larger size 4.25 

AUTOMATIC BLOW TORCH 
D543 Each $1.19 

Burns denatured alcohol. 
Automatically generates point- 
ed flame in a few seconds. 
Easy to solder joints in hard 
places. Lights with a match. 
Barns 90 minutes on one fill- 
ing. 51/2 incises high, % inch 
diameter cylinders. Works fine 
with Tinol listed above. 

PANEL MOUNTING VARIABLE CONDENSERS 
These are especially high grade con- 

densers and we guarantee them to be me- 
chanically and electrically perfect. Fine 
polished end plates of heavy bakelite. 
Shafts 1/4 inch diameter. Sturdy, heavy 
aluminum alloy plates perfectly spaced to 
insure smooth, even, reliable capacity. 
Our low prices save you money. These 
condensers are of the very best make and 
are not to be compared with many infe- 
rior, cheap condensers offered. We guar - 
bcse them to please you or your money 
back. Tice vernier style has s one sepa- 
rately controlled plate which permits of 
the finest tuning. 

REGULAR STYLE VERNIER STYLE 
D815- 3 plate 65c 
D816- 5 plate 97c 
0814 -11 plate .00025 pfd. $1.28 D825 -14 plate .00025 pfd. 
0813 -21 plate .0005 mfd. 1.35 D824 -26 plate .0005 mid. 
D812 -43 plate .001 mfd. 1.58 0826 -46 plate .001 mfd. 

BRASS ROD 
Supplied only in 8 inch lengths. 

D961 Threaded 6 -32, per S in. length .60 
D963 Threaded S -32, per 8 in. length.8c 
D965 Solid 3 -16 in.. per 8 in length.6c 
D967 Solid b: in., par S in. length...9c 

Including Dial and Knobs 
$2.45 
2.75 
3.15 

TINOL D969 Per tube 19e 
A combined solder 

and flux in handy 
form. Put a little on 
the connection, heat 
with a match, torch 

or solder iron and you have a neat elec- 
trically and mechanically perfect joint. 

SUPER BLOW TORCH 
D544 Each 390 a,q, 

Burns denatured alcohol. Vest 
pocket size. Blowing on tube pro- 
duces a hot pointed flame. Lights 
with a match. Works fast. Burns 
10 minutes on one filling. Easy to 
solder joints in hard places. 3 in. 
high. % in. cylinder. Long rub- 
ber tube. Produces fine joints 
with Tinol listed above. 
ENCLOSED VARIABLE CONDENSERS 

One of the best made 
condensers. Rigid, accu- 
rately spaced aluminum 
plates. Formica ends. 
Engraved scale. Knob and 
pointer. Clear transparent 
case. 
D806 43 plate .001 
Mfd. $2.80 

D808 21 plate .0005 Slid. $2.45 
OUR SPECIAL AUDIO FREQUENCY 

AMPLIFYING TRANSFORMERS 

The Ereaseuillt of years of _. : AV_ 
research work and sapori- 

4114 1 enced engineering. In 
quality of tone and vol -In, 
ume of sound, the things Ó ` 
a transformer is built for, 
we guarantee it to equal or surpass any 
other transformer. Neat in appearance. 
Carefully made. Fully mounted with plain- 
ly marked binding post connections.. 5 to 1 
patio. Wonderful results on one, two or 
three steps without distortion or howling. 
A quality item in every respect. Not . to 
be compared with articles built for price 
mils. 

OUR SPECIAL SHIELDED 
TRANSFORMER 

D551 -31/2 to 1 Ratio 
Earls $2.55 
D552 -6 to 1 Ratio. 
Each $2.75 

The same high grade 
-:" 

style of transformer as above 
enclosed in a metal rase 

which completely shields it from any out- 
side -magnetic influences. Very attractive 
appearance and sturdy construction. Free 
from howling and local disturbances. 
THORDARSON AUDIO FREQUENCY 

AMPLIFYING TRANSFORMERS 
D232 Ratio 3% to 1 $3.40 
D233 Ratio 6 to 1. 3.80 

Recognized by leading 
radio engineers as the 
best balanced and most 
efficient transformer. Cor- 
rect characteristics for 
any standard tube. Won- 
derful results without distortion on one, 
two or three steps. Plainly marked bind- 
ing post connections os bakelite panel. 
OTHER STANDARD BRANDS AUDIO 

FREQUENCY TRANSFORMERS 
Fresh, clean stock in original containers. 
D553 Acme. Each $4.45 
D554 Coto. Each 4.45 
D555 Federal. Each 4.45 
D712 Radio Corp. Each 6.40 
D234- All American 10 to 1 Shielded 4.15 
D239 All American 5 to 1 Shielded 4.10 
D236 All American 3 to 1 Shielded 3.95 

RADIO FREQUENCY AMPLIFYING 
TRANSFORMER 

91560 For 201A or 301A 
Tubes $1.70 
D561 For 199 or 11 or 12 
Tubes $1.70 

Due to its special design 
this transformer will produce 
wonderful results in any type 

of regular or reflex radio frequency circuit. 
While low in price we believe it equal or 
superior to higher priced transformers. - 
Perfect for one, two or three stages. Com- 
pact, convenient form, easily mounted. 
Range 175 to 600 meters. Try ft. If you 
are not satisfied return it and get your 
money back. 

OTHER STANDARD BRANDS RADIO 
FREQUENCY TRANSFORMERS 

D568 Our special -as good as any of 
them $ .48 
D562 Dubilier. Earls 4.45 
D563 Coto. Each 4.45 
D564 Rasla. Each 4.45 
D565 Acme. First stage. Each 4.45 
D566 Acme. Second stage. Earls 4.45 
D567 Acme. Third stage. Earls 4.45 
0714 Radio Corp. Each 5.95 
D995 All American. Each 3.95 
D575 Erla. First stage. Each 3 55 
D576 Erla. Second stage. Earls. 3.55 
D577 Ella. Third stage. Earls 3.55 
D578 Erla. Reflex. Each 4.45 

NEUTRODYNE TRANSFORMERS 
D57I Per set of three $4.05 

An air core transformer for use in neu- 
trodyne method of reception. Can also be 
used for tuned radio frequency or as a fixed 
coupler wills condenser across secondary_ 
Proper design for results and efficiency. 
Green silk windings on bakelite tubes with 
adjustable mounting brackets to fit most 
any condenser. 

THE BARAWIK CO. 
Chicago's 

s °imp mg 1 102 South Canal St., Chicago, Ill. 
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WITH BARAWIK STANDARD RADIO GOODS 
VACUUM TUBES 

Standard Brands- Cunninghiun, 
Radlotron. Every one guaranteed 
new and perfect. \Wo will ship 
brand in stock unless you speci- 
r) otherwise. 
D105 Detector, UV200 C300 
1::irlt $4.30 
D 112 Amplifier. UV201A 
l' :IUA 5.75 
DI 18 5 Watt Transmitter 7.70 
D107 WD11 Cll. Each 5.75 
D101 WD12C12. Each 5.75 

D 102 t' N'155 4121119. Each 5 75 

D104 í'V199 Adapter fits 199 tube to 
42 standard saket 

0108 WDI1 Socket. Each .35 
D 109 W1)11 Adapter. Each...... .48 

STANDARD TUBE 
SOCKET 4 Ì IO 

D 140 Each 30e 
>loulded of genuine red i 

brown bakelile. ItlndiIi 
post eonueI ions. F' o r 

table or panel mounting. 
Neat and strong. 

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES 
PRESERVE THESE PAGES- ORDER FROM THEM AND SAVE MONEY 

FAST SERVICE - TRY US AND BE CONVINCED 
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR 

OUR GUARANTEE PROTECTS YOU -We handle only the best goods. carefully tested 
and checked by expert radio engineers. You are assured of getting guaranteed appa- ratus that will give superior results. And while our goods are best. our prices are low- 
est. Our goods equal or surpass the claims we make for them. We do not attempt to 
deceive or mislead. Our reputation for fair dealing is our most valued asset. 

HOW TO ORDER -Write your Order plainly. state Article Number. Description and 
Price of items wanted. Send Postoflce or Express Money Order, Certified Check or 
Bank Draft for Total of Order. Prompt Shipment is assured when these directions are 
followed. 

GREWOL CRYSTAL DETECTOR 
0742 Each $1.69 

METAL TUBE SOCKET 
D146 Each 42e 

A strung durable socket 
or panel or table mounting. 
Retool tube and base. Plain- 
ly marked binding post enn- 
ucetlmns well insulated. 

TWO AND THREE GANG SOCKETS 
These sockets 
make it easy to r build detector . 
a u it amtplltler 
units and make 
a neat. comport 
workmanlike job. Perfectly made of high 
grade materials. Quickly mounted on panel 
or base. 
D147 Two -gang socket 
0149 Three -gang socket 

199 SOCKET 
D145 Each 

95c 
1.30 

49c 
\lonldcd of high insulating 

Material. Sponge robber base 
prevents ringing in tube. 
Plainly marked binding most 
connections. Neat and com- 
pact. 

FILAMENT CONTROL RHEOSTATS 
D132 a shim Eaili....45e 
D129 20 ohm. Each ....52e 
D131 30 uhui. Ruch ....59e 
D135 Ii ohm Vernicr..05e 

Rest grade. Will give 
real service. Durable and 
lasting. High heat resist- 
ing base, ilium. 2U. ht. 
Tapered polished black knob 11í" etiam. 

Potentiometers. \latch above rheostats. 
Sage high grade construction. 
D151 200 olmi. Each 79c 
D152 Ifni ohm. Each 79e 

SUPERIOR RHEOSTATS 
0153 - a uhun. Earl 69e 
DI54 -20 ohm. Each 76e 
DI55 -30 ohm. Each 83e 

The finest rheostat. Smooth, 
even action. (test design, best 
workmanship. Supplied with a- 

tractl'o dial and knob. A rheostat for high 
grade sets. 

Potentiometers to match above rheostats 
with dial and knob. 
D156 -375 ohm 98e 

QUICK ACTING RHEOSTAT 
D124- a ohm. Ea...79e 
D125-15 ohm. Ea...88e 
D 126 --30 ohm. Ea...99e 

Vender ndjushuent at 
every degree of resistance. 
Pushing knob In turns off 
the filament. 

THREE INCH DIAL 
13923 For 3.10 inch shaft. 
Each 19e 
D924 Fur % inch shaft. 
Each 19e 

A handsome neat looking 
dial moulded in one piece of 

polished black composition. ISO° scale 
marked 0 to 105 finely engraved In con- 
trasting white enamel. Diameter 3 inches. 

TWO INCH DIAL 
13921 For 3 -lu Inch shaft. 
Each 16e 
D922 For % Inch shaft. 
Enrh 160 

A handsome dial moulded in 
one piece of polished black cont- 
position. 270° scale narked 11 to 100 flnel 
engrased in contrasting white enamel. Fine 
for rheostat in swl tell control. Dhnn. 2 in. 

VERNIER DIAL ADJUSTER 
0941 Each 19e 

Easily installed st edge 
lit dial. gives finest ver- 
nier adjustment of con- 
denser or inductance. A 

greet ca lui. Polished black knob. 

DETECTOR CRYSTAL CAREFULLY 
TESTED 

D736 Galena, Arlington tested, piece 19e 
D738 Slllemo, Arlington tester'. piece 19e 
D735 Tested. Galena. Mounted, piece 9e 
13737 Tested. Sllirmn, pee niece 9c 
D739 Genuine million point eryslal Ea 29e 

GOLD GRAIN DETECTOR 
13741 Each 79e 

Positive instant operation. No elusive 
sensitive spot. a slight turn gives you a 
new adjustment. Especially effective on 
reflex circuits. Panel mounting brackets 
included. 

BAKELITE DIALS 
D93I -2 in. Dien" for 
3-1i; In. shaft. Each 32e 
D932 -2 in. Dian for 
tí In. shalt. Each...32e 
D933 -3 In. Diann. for 
3-111 in. shaft. Euch..33e 
D934 -3 inn. Diam. for 
M in. shaft. Each...33e 

D935 -4 in. Diam. for l.¡ in. shaft- Ea.40e Moulded in one piece of genuine bakelite In polished black finish. Finely engrave) scale in contrasting white enamel. Sure grip knob thou fits the fingers. Higher 
grade dials fool. gaud sets. Sizes match per- fectly. 

ENCLOSED DETECTOR 
One of the finest crystal 

Qeerim'.s on the market. 
supersensitive galena crys- 
tal enclosed in heavy glass shield. Quick, posit fee 
adjustment. Brass parts 
polished nickel finish 
D730 Each 89e 

D732 Each 

GALENA DETECTOR 
Easy fine adjustment. 

Crystal uwmted in clip. 
)louldaal base and knob. 
Dross parts polished 
nickel finish. An un- 
equaled value. 

59e 
SUPERIOR VARIABLE 

GRID RESISTANCE 
0167 Each 80e 
DI68 With .05027 co, 
deuser 95e 
Eliminates hissing. clar- 
ifies signals. Capacity 
smoothly varied from a to 6 megohnts by 
haanel. f turn of knob. Easily mounted on any 
pa 

D171 Freshman panel :mounting variable 
grid leak with .05125 romienser. Each 69e 
D I72 Durham variable grid leak with 
mounting. Each 89: I)173 t 'RL Variable grid leak. Each $1.19 

TUBULAR GRID LEAKS AND 
CONDENSERS 

Very convenient. 
Permit of q u i c k 
change of leaks or 
condensers of varying 
capacity. Cut shows 
leak mounted. Leaks 

and condensers have same appearance. Earl 
part priced separately. 
DP19 field Leaks. Each 18e Resistances-%, 1, 1+,., 2. :nil 
IO megnlmis. Specify which size is taut ...I. D83I Grid and Plate Condensers. Ear. 39e Iapael t ies -. .000_5. .0001, .00025, .urn) 
tuna. Speeily which size is wanted. 

Mountings. Bakelite base. 
D840 Single mounting. Each 29e D812 Double mounting. Each 49e 0844 Triple taunting. Each 69e 
VARIABLE GRID LEAKS 
D16 Standard style 
D 161 De Luxe stylo uilh 
extra heavy screw top fine- 
ly finished 32e 
Pencil mark type for panel mounting. Re- sistance may be varied exactly as needed. 

GRID CONDENSERS- 
DI 62 Well insulated. Pottle'. 
covering. Each 8e 
D163 Highest grade. Mica 
insulated. Polished n i c k r I 

case. Each 23c Fit over posts of above leaks. The com- bination stakes an efficient unit. Cap. 
.00025 ofd. 

SUPERIOR RADIO JACKS 
Finest grade jacks. 

Improved design. 
B e s t materials. 
Phosphor brunie 
springs. Silver eon - 
finish. Mount on tact points. Nickel 

panels 1f, ta ?p in. 
D390 Open circuit. Each 38e 
D39I Closed circuit. Each ,....45e 
D392 Two cleca:il. Each 55e 

D393 Single circuit filament rut) 59e 
039a Two circuit filament root 76e 

COMPETITOR JACKS 
n387 Open rircult. Each 77c 

D388 Two circuit. Each 35e 
Well made. durable, smooth working. 

nickel finished frame. Well in =lated. _ 
SUPERIOR RADIO PLUCS 

D395 With s e t 
strews for fastening 
cord. 

Two-way 
35c 

D397 Two -way c 

takes two pair any 
style cords. Each 59e 
Highest gn.uie Plugs. Fit any standard 
jacks. Polished round barrels. 

SWITCH CONTACT POINTS 
Itrass polished nickel finish. all 

have % in. long size 6.32 screws 
Eand Iwo nits. All mires the sanne. 

Dozen 18e Hundred $1.05 
Order by Artier Number. 

D360 Head. + liauu.: ' ' high 
D362 Head. 3- U:" alum.: 14" high 
0363 Hear,, 3 -16" dime.: 1 -1i" high 

Solder Lugs to Fit Contact Points 
Also for connecting wires to 

binding Pants, etc. 
D365 Dozen 8e Hundred 30e 

SWITCH LEVER STOP 
Brass polished nickel finish. 
0386 Dozen 18o Hundred $1.05 

SWITCH LEVERS 
Very neat polished black coo - 
position knob. Expuso1 metal 
parts polished nickel finish. 
Fitted with panel bushing and 
two set nuts. A high grado 
switch. 
D381 Iíí In. Radius. Ea. 15e 

INDUCTANCE SWITCH 
r ^w D385 )'rice including 

I. and dhal..S1.29 V \bouts switch points 
vid contact lever be- 
hind panel. Only one 
hole heeded to mount. 
15 switch points. any 

.. number of which may 
be user). Sinnott' iiiP- 

ing contacts. .tltrotel ive tapered knob. 

SUPERIOR INDUCTANCE SWITCH 
D384 Each 79e 

Quickly :Ilia eeurely 
mounted by arillin^ on 
tole. Only knob ;uul 
pointer slums in from of 
pnn1. Connections ran 
be soldered before fast- 
ening switch. making 
asseuihl much easier. 
Metal parts nickeled. 
Bakelite knob and snppnrling I 

HYDROMETER 
D190 Eacit 

4 Accurately tells you the uouditi,,u of 
your storage battery. Hellos you keep your battery In better rnualtnn. 

BATTERY CLIPS 
D198 Two for 28e 

Clip onto storage battery 
terminals, lead coated. Make 

positive non -corrosive contact at all tines. 

BINDING POSTS 
]crass, polished nickel 
finish. Washer and 6 -32 
in. screw extending % 
in. 
0370 Large size-bar- 
rel and knob %" long. 
Dozen 85e 
D372 Smaller sire - 

D370.2 -4 barrel and knob 9 -16" 13376.8 
long. Dozen 70e 

D374 Large size with composition knob. 
Dozen 45e 
D376 Large size with note for phone tip 
or wire. Dozen 80e 
D378 Small size with hole for pimnc tip 
or wire. Dozen 35e 

PLATE CIRCUIT "B" BATTERIES 
You can make real sav- 
ings on these batteries. 
Don't pay more. We 
guarantee Silent to equal 
any on the market re- 
gardless of price. Ab- 
solutely uniform. Ex- 
tra long life. 
D 180 Signal Corps type, small size. 13 
rolls, 22% volts. Each $1.10 
0182 Large size, 5 taps 16äE. le, 191E, 
21 and 2'i colts. Each $1.59 
D184 Variable Large Navy size, 16%x4x3 
fnuhes 5 taps, giving range from 161E to 
22% volts in I%E volt steps. Each $1.95 
D188 Combination Tapped 45 volts. 30 
cell, 133133 battery. Tapped to give 4:5, 
22 %. 21. 19%, 13 and l014 volts. ÎHandle, 
both detector and amplifier tubes. Ea. $3.65 

STORAGE "A" BATTERY 
1 very high grade 
batter}' utuile es- 
pecially for radio 
setalce. Guaranteed 
for three years. 
Properly eared for 
will give many more 
years of servire for 
filament lighting. 
Made of best new. 
materials. Foll ra- 
pacity. The best 
battery buy on the market Try one of these 
batteries on your set for la clays. If at the 
end of that time tutu are lot full' satisfied 
with the battery return it and we will re- 
fund the purchase price. 
D194 6 volt, 40 ampere size. Each..510.75 
D196 6 volt, 30 antnere size. Each.. 13.25 

HOMECHARGER 
BATTERY CHARGING RECTIFIER 

I'hurge your butler at home n, ei 
night for a few cents. Simply con- 
nect to any 110 volt 60 eyrie light 
socket. tarn on current and recti- 

fier does the rest a urtuutatirally. 
Will work for years without at- 

tention. Simple 
o 

ens" 
e e t l o 

ref ves a tapering 
ns 

charge "chirp bat- 
teries o ho,u Id 
have. You e a u 
make it pay it 

snit ettarglitg 
y our friends' 
a to t o batteries. 
Long connecting 
cords with par 
of baallnry clips. 

D201 For 6 volt battery $12. 
D203 For 12 volt batter' 12.95 

95 

RADIO "BAKELITE" PANELS 
Notice our very loir prices on this fine 

quality material. Others ask as much for 
hard ribber panels which are worth hutch 
less. We supply genuine Bakelite, l'on- 
densltr felercn .a Formica. all of which 
are materials with practically identical me- 
chanical, ehemiral and electrical lrouer- 
ties. Machines well without rhiuu im... 
Won't wear'. Waterproof. Highest 
rhanlcal and tilde trir strength. .tttrarti., 
natural polished black finish which can be 
sanded and oiled. 

BARAWIK QUALITY HEADSETS 
D770 Per Set. 2000 ohms $3.25 

These headsets have proven on rigid tests to be one m' the very best on the market. The tone quality Is excellent with an unusual volume. Skilled workmen stake them from only 
the best selected materials. The receiver cases are tine pol- 
ished finish with polished black ear pieces. Fabric covered 
head band comfortably and quickly fitted to the head. Sup- 
plied with 5 -fat cord. These sets were designed to sell for 
much higher prices than we ask, and at our mire arc a won- derful bargain. We guarantee that you will be pleased with 
them and agree that they are the best value by far yet offered. If they don't suit you we will cheerful) return your money. 

STANDARD BRAND HEADSETS 
D754 Baldwin Type e with 
universal jack plug 51 1.75 
D756 lied -Head, 3000 
ohne 5.78 
D768 Brandes, 2000 
ohm 5.35 
D769 Brandes, 3000 
ohm 6.95 

D751 Murdock 56, 2000 
ohm $3.59 
D752 Murdock 56, ::000 
ohm 3.95 
D764 Frost, 2000 ohm 3.59 
D766 Frost. 2000 ohm 4.45 
D758 Western Electric 9.50 

Panel %" thick 3 -1i "thick %" thick 
Size Art. Art. Art. 

Inches No. Price No. Price No. Price 
63 7 D150 5(1.5' 0460 50.05 D470 $1.15 
6xln'_ 0451 .86 D461 1.27 D470 1.73 
7311 D458 1.38 D468 2.07 D478 2.76 
7x18 D453 1.78 D463 2.65 0473 3.56 
7x21 0457 2.05 D467 3.05 0477 5.10 
7x21 D459 2.42 0469 3.56 
n' I I D454 1.85 D464 2.65 D474 3.56 

12,1 l D155 2.J2 D465 3.56 D475 4.78 
17s21 D456 3.62 D466 5.35 D476 7.13 

CABINETS 
Fine looking cabi- 
nets solidly built. 
Elegant hand rub - 
'ird dark mahogany 
finish. You will be 
'maid of tour set 
mounted In one of 
t h e s e cabinets. 
Hinged tops. Front rabbeted to take pal 1 

Panels not included. Prices are transpm. 
Callon paid. 

Panel i Dn -Irle Dirnen Ions Art. !Price Size I High I Wide I Deep No. I Each 
'iv 7" 514 "I 614" 

7" 
0420 I $2.15 abl0ti." 5% "l 10 " D422I 2.65 

7x14" 0t4 "I 1:%" 7" D423 1 3.20 
7x18" e 1/2" 1714" 7" D4261 3.45 7x21" 6%"I '20%" 7" D425 I 3.85 
7x24" 0 %"I 23.ß" 7" D429 4.65 9x14" 8íE "113%" 10" 0428 3.55. 

13v14" I1A'. "113%" 10" D430 4.65- 
12,21" ll'_. "1 20íç" l0" 0432 5.45 

THE BARAWIK CO. I 

Chicago's Original 
Bad`° etply " °mac 

1 102 South Canal St., Chicago, III. Beware of Imitators 
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IIIIIHIIIHIIIIIi11H1IH1111I1I1I111I11HlIIHIIIIIIIIIIIIIIIIIIIIHIIIIIIHIIIIIIII UST OFF THE PRESS 

12th Edition 

111111111111111111111111111111111111111111111111HIIIIIIIIIIIIIIIHIIIIIIIHIIIIIIHIIIi 

WIRELESS COURSE IN 20 LESSONS 
By S. GERNSBACK, A. LESCARBOURA and H. W. SECOR 

Very Greatly Enlarged 
Price 

$2.00 
Postpaid 

Sia ad.ud lfadia7eztbooA 

WIRELESS COURSE 
20 LESSONS 

S.GERÑSBACK 
ALESCARßOtIRA 

/pr¡ 
EPH.W,SECOR 

12M Edition 
and Eì,lur4rd 

LLATIONS 
TtONS 
RRENT 

EXPERIME.Nf[R PUBLISHING CO i_v1,RKCITY 

Size of Book 
6x9 inches 

264 pages. 500 illustrations, diagrams and photographs. 
J3inding de luxe; black leatherette cover, genuine gold 
stamped ; red edges ; round corners ; semi -flexible covers ; multi- 
colored jacket. 

This new edition contains over 100 pages more than the 
previous editions, of which over 100,000 were sold. It is 
printed in a larger type, on better paper and has better and 
more illustrations. 
Lesson No. 1: Principles of Electricity: 

History and Explanation of Electricity, etc. 
Lesson No. 2: Principles of Magnetism: 

The History and Explanation of Magnetism, etc. 
Lesson No. 3: Dynamos, Motors, Generators, and Wiring: 

Explanation of Construction and Operation of each of the above, etc. 
Lesson No. 4: Principles of Wireless Telegraphy: 

History and Explanation of the Wave Transmission and those con- 
cerned in the development of early radio, etc.. 

Lesson No. 5: Amateur Transmitting Sets and Apparatus: 
Apparatus and Circuits used by Amateurs in the early days of radio 
telegraphy, etc. 

Lesson No. 6: Transmitting Sets (Continued) : 

Apparatus and Circuits of Transmitting Apparatus, etc. 
Lesson No. 7: Commercial Transmitting Systems: 

Apparatus and their operation, etc. 
Lesson No. 8: Aerials and Underwriters Installing Regulations: 

Explanation of the Antenna System and Constructional details of the 
various types used. Official regulations, etc. 

Lesson No. 9: Radio Receiving Apparatus: 
Description of the Various Types of Receiving Apparatus with an 
explanation of their operation, etc. 

Lesson No. 10: The Detector: 
An explanation of the various types of detectors used for reception 
purposes, including circuits, etc. 

Lesson No. 11: The Vacuum Tube as a Detector: 
Principles of operation of the vacuum tubes, etc. 

Lesson No. 12: Regenerative Receiving Set: 
Description and explanation of various vacuum tube circuits, etc. 

Lesson No. 13: The Vacuum Tube as an Amplifier: 
Operation of the types of amplifiers as in conjunction with tuners. 
Loud Speakers, etc. 

Lesson No..14: Practical Vacuum Tube Circuits: 
An explanation of various up -to -date Circuits used in Radio, etc. 

Lesson No. 15: Super- Regenerative Receiver: 
Operation of the Super- Regenerative Receiver, etc. 

Lesson No. 16: Vacuum Tube Transmitter: 
Vacuum Tube Transmission and Broadcasting Systems, etc. 

Lesson No. 17: Radio Compass -The Wavemeter -Radio Control: 
The Radio Compass. Principles and operation of the Wavemeter and 
Radio Control, etc. 

Lesson No. 18: Learning to Operate -The Codes -The Wireless Law: 
Methods of learning the International Code. Appendix: Detailed 
regulations of the wireless law, etc. 

Lesson No. 19: History of the Development of Radio: 
A progressive history of radio and those concerned in its progress. etc. 

Lesson No. 20: Mathematics of Wireless Telegraphy and Appendix: 
Formulas for the Calculation of Wave -length, Inductance, Capacity, 
and other measurements, etc. 

Sent postpaid upon receipt of $2.00 

If your Dealer cannot supply you, order direct from us, giving Dealer's name and address 

Experimenter Publishing Co., 53 Park Place, New York, N.Y. 
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Disconnecting a battery lead is one 
way of shutting off a radio set, but 
many tubes and batteries have been 
ruined by putting it back on the 
wrong post. A C -H Radio Switch 
costs 75c -if you save only a few 
dry cells it quickly earns its cost. 

What do you ¿o when the phone 
rings? Just push the C -H Radio 
Switch button- answer the phone 
-pull the button and the same Pro- 
gram is back on. No turning back 
rheostats or disturbing your delicate 
settings when you have CH conven- 
ience. 

j4) 

With the new tubes that operate at 
a dull red it is easy to forget to turn 
off the "A "battery -there is nothing 
to indicate whether the set is ON or 
OFF. The nickel button of a C -H 
Radio Switch sticks right out to say 
"I'm ON -don't forget me!" 

A Switch by the 1Master 
Builder forYour Radio Panel 

Beautiful Appearance 
Correctly Designed- Easily Installed 

' In the radio world the name Cutler- Hammer and its 
symbol the famous C -H trade -mark have become guide 
posts to quality. In only a few months after their introduc- 
tion more than a half million radio rheostats with the little 
mark of approval of the master builders of all electrical 
control apparatus were purchased. 

Now these specialists offer another necessity for your panel, the 
C -H Radio Switch embodying the same careful design and work- 
manship to provide more pleasant, convenient reception and protect 
youi- expensive equipment at a negligible cost. Its sturdy knife 
blade mechanism that snaps -not merely slides -is capable of 
carrying 3 amperes at T To volts, yet is built with a precision that 
enables you to use it in your most delicate circuits without any 
microphonic noises. 

It will control your "A" battery to positively indicate whether 
the tubes are on or off- your "B "batteries-parts of circuits - 
condensers- battery charger - practically any demand you may 
have for current control. It is fully adjustable for panel thickness 
and can be installed in any set in a few minutes -only a single 
hole is required. Carried by dealers everywhere -if yours has not 
yet been stocked, send 75c plus Toc carrying charges and you will 
be supplied direct 

THE CUTLER - HAMMER MFG. CO. 
Member Radio Seäion, Associated Manufaíturers of Electrical Supplies 

MILWAUKEE WISCONSIN 

RADIO SWITCH 
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FROST-RADiO 
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shells. 

2000 ohms. 
3000 ohms.$5.00 
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fRosT.roNEs 
HERE is now a FROST IONE to fit the 
purse and requirements of every radio 
user. For those who wish the economies 

, of the metal shell type, we have developed to a \`V pt high degree of perfection our Nos. 161 and 171 
1 Aluminum Shell fROSTIONES with special head _ band. Highly polished drawn aluminum shells, 

, composition caps. Supplied in 2000 and 3000 
ohms. 
For those who prefer the superior p qualities of 
the famous No. 162 FROST ZONE we have good 

II news: These popular fones have been improved 
with reinforced V cord and lead wires, sturdy 
terminal block and covered magnets. Still the 
world's greatest value. 
Our No. 172 Genuine Maroon Bakelite fones, 
highly polished, in 3200 ohms, embody new p 
principles of construction, eliminating "lead" 
wares. Made with moulded -in terminal blocks. 

FROST-RADIO 
with 

A glance at this page will suffice to show that 
the line of FROST-RADIO items has been great - 

$4.00 ly increased with the addition of many new 
items. On this page we show the wonderful- 
ly popular FROSTRADIO Tube -Control Unit, 

both plain and vernier and Poten- 
tiometers. With the exception of our Nos. 
600 -601 Type, these all are made with maroon 
bakelite frames, fluted and polished black bake - 
lite knobs, and nickel plated buffed levers, bind - 
ing posts and pointers. All are arranged for 1 
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`1 _, single -hole mounting in a rigid, patented con- 
struction exclusively our own. Our No. 607 

U Tube Control Unit, comprising rheostat, ver- 
is 

------ L Jf nier, and potentiometer, destined to be tre- 
as there is nothing tó;( 

tt 

1 

^ FROSTRADIO 

w No. 607, Maroon Bakelite 

0 Tube Control Unit, $1.75 

- 

mendously popular, 
ike it on the market, 

r1 IE1BERT -To JL 

154 WEST LAKE STREEL CHICAGO,ILLINOISy 
30 Church St., New 

exactly \ 
®s9 I I I 

ZROSTRADIO 
No. 650, Maroon Bakelite 
Rheostat, 6 ohms ..$1.00 

York No. 652, 35 ohms ...$1.00 

IROST RADIO 
I1 No. 654, Maroon Bakelite 

Potentiometer, 400 ohms 
`C $1.25 No. 

No. 655, 200 -400 ohms Rheostat, 

E 

$1.25 No. 
kj0 No. 603, 400 ohms, Metal Frame 

e`1 

I 

FROSFRADIO 

600, 

602, 
Potentiometer 

V /.( 
FROSTRADIO 

651, Maroon Bakelite 
Rheostat, 6 

$1.25 
653, 35 ohms...$1.25 

60e 

Mg 

FROST RADIO 
No 

Metal Frame No. 601, Metal Frame Vernier 
6 ohms 60c Vernier Rhe't, 6 ohms 75c ohms 

35 ohms 60c No. 603, 35 ohms....75c No. 
60c No. 605, 200 -400 ohms 

1119' 4 - = . =AZ C r:=r-ü= 1=2:4=77 .7 :10M =° i77 Z=4 
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table mounting 

RADIO 

Bakelite 
tubes, panel 
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page 

w FROSTRAD Oe Genuine h Pt 
bakelite vacuum tube sockets, dials, 

liti 
41 

adapters, inductance units, battery and 
«,u,1 

potentiometer switches. These are made FROST-RADIO 
Socket from highest quality moulded bakelite, No.608,Push- PullBattery(' 

or polished. Advanced design and improved Switch 
50e methods of construction make these items 
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FROST 

No. 617, 
I Absorber 

C -299 tubes, 
mounting 

best of all for your set. 

j 1, Note our new shock -absorber sockets, ; cushioned with finest sponge rubber, and 
-" fitted with fusible coiled "lead" wires 

which remove all direct contact with the 
base and make these sockets absolutely 

RADIO non -microphonic. Note also that they may No. 
be used for either table or panel mount- ohmsorage Bakelite Shock 

Socket for ing. Metal parts are nickel plated, 
panel or table and hand buffed. Construction through- 

$1.00 out the very best -and fully guaranteed y y g 
by 
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Shock 
Stand. 

154WESTLAKESTREET or table 
$1.00 30 Church St., 
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-order your re- No. 619, Bakelite Shock 
new set -note their Absorber Gang, Standard 

workmanship. There Base $2.75 

near your home. Ti f 
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4 . T FIRST it was just our own word. We 

claimed Filkostat was best. We proved 
it by laboratory comparisons. 

Now radio fans everywhere are joining in 
the chorus: "Filkostat is the best filament 
control." Their own working comparisons 
prove it and the testimony keeps pouring 
in. Here is some of it. 
"I have tried four different rheostats and must say the Fil- Ko -Stat beats 
them all." W R. Hagedorn, Hay Springs, Nebraska. 

"The Fil- Ko -Stat is the most satisfactory instrument of its kind I have 
ever used." Arland M. Kenny, D M. D., Boston, Mass. 

"Since using your Fil- Ko -Stat, I have picked up five stations I never 
heard before." A S. Allsup, Kansas City, Mo. 

"In my estimation the Fil- Ko -Stat is the finest adjusting rheostat on 
the market. 

C. J Eastman, Radio Engineer, Omaha, Nebraska. 

"It is only since using the Fil- Ko -Stat that I realize how wonderful a 

radio set can be made." S. George Kerngood, New York. 

"I have tried all rheostats on the market, a sd the Fil- Ko -Stat is so far 
superior for fine tuning, that you are certainly deserving of every radio 
fan's good wishes. " R. C Stewart, Williamsport, Pa. 

Recommended 
and sold by 
Dealers in 
High Class 
Radio Supplies 

In Canada 2.75 

"Fil -Ko -Stat results are simply wonderful. Reception of broadcast was 
a revelation to me, absolutely no noise or distortion of any kind. I 
have been using a wire rheostat and tube noises, etc., which were im- 
possible to eliminate are entirely done away with." 

George A. Farley, Baltimore, Md. 

"I am of the opinion that the Fil -Ko -Stat is the best filameni control on 
the market. . I have recommended the instrument highly And it 
is a fact that I picked up two Los Angeles stations with a single regen- 
erative detector shortly after installing it." 

Paul H. Woodruff, Chicago, Ill. 

"Comparisons were made with every reliable filament control on the 
market and we are pleased to note that your Fil -Ko -Stat gives the clos- 
est possible adjustment df any type of vacuum tube, and was the only 
instrument which could be used for all tubes, giving equal critical ad- 
justment at the high resistance as at the low resistance." 

Radio Guild, Inc., New York. 

FIL -KO -STAT, distinctly designed to permit infinite adjustment of the minute electric currents used in heat- 

ing the vacuum tube filament,'gives absolute control of electronic flow and the finest tuning possible, conquer- 
ing distance and eliminating noise. 

FIL-KO -STAT has no screws to tamper with, no adjustments to puzzle you. Only two terminals and you . 

use them for ALL tubes -including 5 watt transmitting tubes. It is triple tested and adjusted at the factory to 
the ideal "off" position for any of them. 

FIL -KO -STAT resistance element is the result of considerable experimentation. It is 70% metallic substance. 

While the inability of the wire rheostat to properly control the electronic flow is generally admitted, it is also 
wise to avoid the use of inferior powdered carbon rheostats. Our experiments have proven them unreliable. 
Our experiments likewise proved the weakness of the easily broken disk type. 

Filkostat reliability and dur- 
ability are unconditionally 
guaranteed by the manufac- 
turer. 

The D. X. Instrument Co.,. 

Harrisburg, Pa. 

Full Resistance 

RADIO STORES CORPORATION 
SOLE INTERNATIONAL DISTRIBUTORS 

DEPT. RN 11- 218.222 W. 34th ST., NEW YORK 

We have a limited edition of 
W G. Merritt Garvey's Radio 
Hand Book. It contains hook 
ups, general statistics and ad- 
vice to the set builder. Dis- 
covering that Mr. Garvey rec- 
ommended the Filkostat for 
fine filament control, we have 
taken over an edition and will 
send a copy of this booklet 
anywhere at the handling cost 

of 10e. 

t 

r :.f 

30 ohms 
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Amateur Radio 
THE word amateur in its relation to wireless -now Radio -was 

probably used first by the writer in his magazine- MODERN 
ELECTRICS -the pioneer radio publication -in the April, 
1908 issue. At that time there existed practically no radio 
amateur, as \VC understand the term today, in America, and 

for that matter anywhere else in the world. At that time the 
radio amateur was an experimenter who either sent or received 
wireless code. In those early days, everyone who dabbled in wire- 
less was an amateur. It mattered not if you had only a coherer set 
to receive the code with or whether you had a sending and receiving 
outfit capable of transmitting and receiving messages for one or two 
miles. Everyone who delved into wireless as a pastime with no in- 
tention of deriving profit from his hobby was an amateur. 

During the past few years the status of the radio amateur has 
changed somewhat. No longer is the modern amateur willing to 
sit in his attic and listen to commercial code messages from ships, 
land stations, and other commercial stations, which 20 years ago em- 
braced practically all of the radio traffic. The modern amateur 
has become a world unto himself. He has his 5- or 10 -watt well 
designed and sharply tuned tube transmitter and he sends code 
to his fellow amateurs, hundreds, and even thousands of miles away, 
bridging even the Atlantic and the Pacific. He sends and receives 
only private amateur messages and is not at all interested in com- 
mercial messages. He is also luke warm towards listening to broad- 
casting stations and if he is a dyed -in- the -wool, honest -to- goodness 
amateur, he never publicly admits that he has ever listened to a 
broadcast concert. This is below his dignity. 

The modern amateur sends and relays messages to his friends 
across the continent and assists wherever possible the authorities 
for the welfare of the community. In some instances, radio ama- 
teurs have been instrumental in apprehending thieves of stolen auto- 
mobiles; he has helped telegraph companies to handle traffic when 
the wires were down ; and can usually be relied upon to do his 
share when the country is in danger by war or when a catastrophe 
occurs. Indeed, if there had been many Japanese amateurs -which 
\ve are sorry to say there were not -a good many lives and untold 
distress could have been avoided, if the non- existing Japanese 
amateurs could have been pressed into service to transmit intelli- 
gence when there was no other way to transmit it. 

We are quite confident that if such a national cataclysm had 
occurred anywhere in the United States, the American amateur 
would have responded on a grand scale to bring order out of the 
chaos. 

Like radio itself, the radio amateur is also changing and will 
continue to change to keep up with the tendencies of the times. 
The last year has turned the radio art completely topsy turvy, and 
a new order of amateurs is arising in the vastly increased field of 
radio. We now have a distinct class of new amateurs, which per- 
Imps can be better termed "radio experimenters." This new crop 
of devotees to the art are not at all interested in code or relay 
work and do not care about transmission or reception of code. 
Nor are these people just BCL's (broadcast listeners), but they 
are serious minded workers. They are known mainly for building 
myriads of receiving sets and as quickly as a new set is described 
in literature, the experimenter will usually build it over night. 
The writer knows of a banker who has no less than 18 sets of 
the latest types from the Reinartz down to the Neutrodyne, and 
these outfits are not make -shifts. They are all carefully built. 
Wiring is done with bus bar wire and the connections are soldered, 

and many a manufacturer would be proud to turn out any one 
of these 18 sets. This man is by no means an exception. He is 
present in every community, and he knows his business. He is not 
only an experimenter, but he knows the theory of a vacuum 
tube and knows all about amplification and has a few hook -ups 
of his own that have not been published anywhere. To be sure, 
quite a host of broadcast Listeners become regular amateurs who 
have stations to transmit and receive code and do relay work. 
3ut we believe that the new order of radio experimenters of today 
-,astly outnumber the orthodox radio amateur as we know him. 

[i talking to a number of these new radio experimenters, we have 
ascertained that they have no interest in code work at all and as a 
matter of fact do not believe in it. If, however, they could use 
the radio telephone, they would not be averse towards using it as a 
means of communicating with friends or acquaintances. 

Personally, the writer thinks that the day is coming when the 
two classes, the radio amateur and the radio experimenter, will 
be amalgamated into one large class, the extent of which can only 
be dimly foreseen to -day. Already, if you are awake after eleven 
o'clock in the evening and tune down to 200 meters, and if you 
happen to live in a large center, you will hear not only one, but 
dozens of amateurs conversing with each other by radio telephone. 
Every radio amateur, who has a tube transmitter can send radio tele- 
phone messages as well by the simple addition of a $2.00 micro- 
phone. Indeed the amateurs themselves are waking up to the fact 
that for short distance work the radio telephone is more satisfac- 
tory than code, and while amateurs have been able to send radio 
telephone messages for over a thousand miles, such distances are 
considered freak work. Over a radius of 50 miles, however, the 
radio telephone is becoming very popular with the amateur. This, 
by the way, the writer foreshadowed in his editorial in the Decem- 
ber, 1919 issue of RADIO NEws. The advantage of the radio 
telephone, particularly for short distance work, is that radio tele- 
phone messages can be transmitted more rapidly than code -at least 
three or four times as fast. 

If the amateur were to resort to loop transmission on wave- 
lengths of 150 meters and upwards, he would do away with quite 
a good deal of interference because the transmitting wave would 
then be directive. (An article on loop transmission appears in this 
issue.) Of course, at the present time, it is not as yet feasible, nor 
practical, for all amateur traffic to switch over to the radiophone, 
but sooner or later, this will come about. At the present time, 
the Department of Commerce insists that every licensed amateur, 
quite rightly, must pass an examination, and no license is issued 
unless the amateur is proficient in sending and receiving code. We 
believe, however, that this ruling, as soon as the radiophone be- 
comes sufficiently popular, will be modified, and the time will come 
when any radio enthusiast can rig up his sender and call up friends 
at his pleasure and converse with them. It probably will consume 
5 to 10 years to make this transition. 

This does not mean that code will go out of use entirely. The 
invention of the telephone did not displace the telegraph. For 
certain purposes the amateur will always resort to code where 
greater accuracy and range are desired, but we believe that in the 
radio amateur world, the proportion of code to phone traffic in time 
will be in the proportion of the wire phone messages to the tele- 
graph messages. And as every one knows, there are over 10,000 
phone conversations to one telegram. 

Some Articles Which Will Appear in the December Issue 
Outline of the Problem of Radio Control. By 011e D. Engstrom. 
Observations at the Receiving End of the Radiophone. By W. A. 

Knight, M.E. 
Crystal Detectors and Their Possibilities as Amplifiers and OsciI- 

lators. By John W. Million, Jr. 

H. GERNSBACK. 

Simplifying the Radio Receiving Set. By James Ashton Greig, 
B.S.,E.E. 

The Radio Controlled Airplanes. By Maurice Percheron. 
Construction of a Super -Heterodyne Receiver. By F. de Willy and 

R. E. Lacault. 
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The Nerve System of the Sea 
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Secretary of the Navy Denby Broadcasting 
Through Station NAA Direct from His 

Office in Washington 

By J. FARRELL 

T. most people the picture of the Navy 
in time of peace is one of fleets riding 
lazily at anchor, of linen -clad officers 
sipping ices under tropical skies, of 
sailor lads on shore leave exploring 

the bazars. But back of the picture, unseen.. 
a vital force is pulsating. A nerve system - 
radio -that penetrates every corner of the 
globe is aquiver, ready to summon protec- 
tion and aid in every conceivable maritime 
emergency. 

Radio, not alone in war, but in time of 
peace, contributes greatly to the constructive 
work done by our Naval organization." 

Edwin Denby, aforetime gunner's mate . 

but now Secretary of the Navy of the 
United States, is speaking. 

"Without radio," he continued, "our worl 
in promoting the development of foreign 
commerce through the protection of Ameri- 
can merchant ships would be greatly ham- 
pered. Maritime losses have been greatly 
decreased through the use of radio in warn- 
ing ships of impending danger in darkness . 

fog or storm, of icebergs, in broadcasting 
weather forecasts and sending out compass 
bearings to ships making port with difficulty. 
The giving of aid to sufferers of ship- 
wrecks, earthquakes, fires and plagues in 
time to be of real service would be in many 
cases difficult, if not impossible, without 
radio." 

It was an American naval vessel that told 
the world by radio that Smyrna was 
burning and summoned aid from all over 
the seas. In the Messina disaster, in the 
epidemics in Panama and Southern Globe 
countries. Naval radio has played a leading 
part in bringing succor to the distressed. 

"Through timely warnings," Secretary 
Denby told me, "made possible by radio, and 
through its relief work, made more effective 
by radio, the Navy has saved the lives of 
many thousands of people." 

The Secretary then outlined the many 
activities in his Department in which radia 
is now playing an important part. The 
radio work is centered in what is known 
as the Naval Communication Service. All 
methods of visible and invisible communi- 
cation are employed, including telegraph, 
telephone, cable, radio telegraph, radio tele- 

phone, radio compass, flag and under water 
signals, sound telegraphy, pigeons, couriers 
and the mails, but of these the radio tele- 
graph is regarded as the most important 
and most extensive. 

Use of radio by the Navy dates hack to 

A View of the 
Antennae on 
the New Elec- 
tric Driven 
Battleship 
"Wyoming." 
All of the 
Transmitters 
and Receivers 
Are Located 
Within the 
Protective 
Area of the 
Armor Plate. 
The Radio 
Equipment 
Aboard This 
Ship is the 
Most Complete 
in the Entire 
Fleet. 
© K. & H. 
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1899 when Professor Marconi brought three 
radio sets from Italy to report the Inter- 
national Yacht races between the Columbia 
and the Shamrock. Two ships and a tor- 
pedo boat were placed at Professor 
Marconi's disposal and a shore station was 
established at Highland Heights, New 
York. Every radio fan will recall the suc- 
cessful outcome of the venture. Rapid 
progress in the use of radio by the Navy 
was subsequently made, until today the 
Navy owns more than 40 high power sta- 
tions capable of working distances of from 
800 to 6,000 miles, and 95 intermediate sta- 
tions with ranges up to 800 miles. Includ- 
ing radio equipment on ships and aircraft 
the radio system represents an investment 
of approximately $25,000,000. 

In time of peace, liberal use of the com- 
munication service is extended to the press 
and business interests, particularly when 
interruption occurs to commercial cable or 
radio systems. Incalculable assistance is 
given mariners through the broadcasting 
of time signals, weather reports, storm 
warnings, hydrographic reports and S O S 
signals. All Naval radio stations listen 
for a period of three minutes out of every 
15 for distress signals, and when one is 
heard, the information, together with the 
location of the disaster, is broadcast on 
high power. 

The radio compass is regarded as the 
most important recent addition to the serv- 
ice. Fifty radio compass stations are now 
located along the Atlantic and Pacific coasts 
and in foggy and hazy weather furnish 

(Continued on page 618) 
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Eliminating Static with the Resonance 
Wave Coil 
By S. R. WINTERS 

The Engineers Responsible for the Development of the Resonance Wave Coil. Left to Right Are Dr 
Louis Cohen, Consulting Engineer, Major General George O. Squier, Chief Signal Officer, tuning in with 

the Resonance Wave Coil, and Lieutenant Colonel J. O. Mauborgue, of the Signal Corps. 

THI? divorce proceedings instituted for 
the separation of orderly radio signals 
from "static" or atmospheric distur- 
bances, to employ a figure of speech, 
are stubbornly contested. The union 

of the two electrical forces is of such close 
affiliation and of such long duration that the 
annulment of their wedding is challenging the 
supreme efforts of the scientific minds of 
today. The plan of attack in the main, 
to somewhat mix my metaphors, involves 
the relaying to the ground of "hog- chain- 
ing" of the rambling, crashing noises at 
the radio receiving stations while the pur- 
ified signals proceed to the head tele- 
phones. 

The partial elimination or subduing of 
atmospheric disturbances, in the majority 
of instances, has involved the draining off 
of such distracting noises at the receiving 
points, separating them from the orderly 
wireless signals before the latter reach 
the ears of the listener. If we co:ib' com- 
pare electro- magnetic waves and the at- 
tendant "static" or atmospheric distur- 
bances to a liquid -a characterization 
suggested by the term "flow of electrici- 
ty"- it would be permissible to describe 
the separation of the meaningless noises 
from the uniform sounds as a filtering 
process. The latter terni implies the 
straining of a liquid or gas either for the 
purpose of purifying the fluid or collect- 
ing the suspended natter. 

"Static eliminators ", drain coils, re- 
sonance wave coils and other forms of 
appliances for reducing atmospheric dis- 
turbances, with certain modifications, ad- 
here to the principal of draining or fil- 
tering "static" at the radio receiving 
stations. Notably among the compara- 
tively recent inventions, or application 
thereof, for minimizing the bane of radio 
telegraphy and telephony is the adapta- 
tion of the resonance wave coil, a corn- 
pact form of antenna, to the specific 
purpose just outlined. This device, an 

invention of the Signal Corps of the War 
Department, has been recently subjected 
to a series of experiments under the direc- 
tion of Dr. Louis Cohen, consulting elec- 
trical engineer of the Signal Corps, the 
developments of which application will 
doubtless invite the adaptation of similar 
devices by radio amateurs who are per- 
plexed with the seasonal atmospheric 
disturbances. The resonance wave coil, 
as well as its application in eliminating 
"static ", should challenge the interest 
of the experimenter. 

The original resonance wave coil de- 
signed by the Signal Corps of the War 
Department, and described by this writer 
in the September, 1922 issue of RADIO 
NEWS, consisted of a hollow cardboard 
tube, 38" long and 2%" in diameter. 
Wound around this tube was a single 
layer of No. 32 gauge insulated wire, 
affording about 100 convolutions to the 
inch. Terminal binding posts were 
placed at each end of this tube for mak- 
ing connections with various radio -re- 
ceiving instruments. A brass band or ring, ap- 
proximately % the length of the coil, is sup- 
plied with the binding post. This hand or ring 
is not continuous, being split apart /" 
at a point opposite to the binding post. 
This ring, just large enough to slip 
snugly over the wired coil or tube, has 
a split in it to avoid the possibility of the 
development of annoying eddy currents. 

However, when a resonance wave coil 
is employed in the capacity of suppres- 
sing atmospheric disturbances, there is 
no arbitrary requirement with respect to 
the size of the wire or method of winding 
same. The experiments of the Signal 
Corps, which have been confined to the 
reception of communications on long 
wave- lengths, have involved the use of 
coils constituting single layers, others 
in banks, and still others in sections of 
1 "; each section is banked. Dr. Louis 
Cohen, who has adapted the resonance 

323 

wave coil to the suppression of atmos- 
pheric disturbances, suggests that in the 
reception of signals on a wave -length of 
200 meters, a coil wound double- banked 
on a four -inch cardboard tube 10" long 
is suitable. No. 30 B. S. gauge S. C. C. 
wire is suggested, but this recommenda- 
tion is not arbitrary. For the reception 
of music and speech from broadcasting 
stations, ordinarily ctpera;ti,n.g.,on wave- 
lengths varying from 200 to 600 meters, 
a single layer of No. 30 B. & S. gauge 
wire, 18" long, on a cardboard tube 3" or 
4" in diameter, is worthy of a trial. 

The principle governing the operation 
of the resonance wave coil may be ex- 
plained in this way: The cardboard tube 
around which is threaded insulated wire 
also contains a ring of metal which 
forms a capacity connection to the coil 
itself, yet insulated thereform in other 
particulars. This circular band, described 
by the Signal Corps as a "collector ring" 
because of its ability to assemble or col- 
lect electro- magnetic waves, is enabled 
to take the voltage from the particu- 
lar point on which it is located and 
transfer it to the grid clement of the 
vacuum tube. This sliding ring, by rea 
son of its movability from one point to 
another on the resonance wave coil, is 
capable of obtaining various wireless 
signals. By use of two such metallic 
rings, involving the services of two radio 
operators, signals may be obtained from 
two broadcasting stations, operating on 
different wave -lengths, simultaneously. 
This is accomplished by placing both 
metallic bands on the same resonance 
wave coil, with each operator connecting 
the grid element of an electron tube to 
one of the rings. 

The resonance wave coil when func- 
tioning in the capacity of reducing at- 
mospheric disturbances involves the use 
of a so- called "guard tube ". The latter, 
which may or may not be slit, is from 
one -half to one -third as long as the 
resonance wave coil itself. The "collector 
ring" is located at the opposite end of 
the resonance wave coil. If the "guard 
tube" is "grounded" it appears feasible 
that it will capture all of the wireless 
voltages that strike the coil and that no 
electric impulses will find their way to 
the opposite end of the coil where the 
metallic ring is stationed. This theory 
squares with the practical results. That 
is to say, the signals are eliminated'. 

(Continued on page 629) 

I 1111111rai 11111 

1111111111 

The Resonance Wave Coil May Be Used with an 
Ordinary Regenerative Circuit When Connected 

as Shown Above. 
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What Uncle Sam ts Doing for the Amateur 
By S. R. WINTERS 

A Photograph of the Bureau of Standards Radio Laboratory At Washington, D. The Large Lattice 
Work Tower Supports the Antenna of WWV. 

IF EACH one of the thousands of radio 
amateurs in the United States -real 
experimenters, that they are -could 
have placed at his disposal for one year 
the Radio Laboratory of the Bureau of 

Standards, United States Department o i. 

Commerce, there would be no occasion for 
him to seek Elysian fields or to covet para- 
dise ! That is to say, this low -set building 
fringing on the outer border of the 
grounds of this Government Bureau, with 
antenna towers at either end of the struc- 
ture, is a veritable workshop for the ad- 
vancement of the science of radio telegraphy 
and telephony. The facilities accessible, 
while not adequate to the sundry radio prob- 
lems being attacked, are die most elaborate 
in the possession of any branch of the Fed- 
eral Government. 

Since, however, it is an improbable situ- 
ation of the radio amateurs obtaining a lease 
of these facilities for a 12 -month period, or 
even for any great number of this vanguard 
of radio progress to visit this workshop, 
the Radio Laboratory of the Bureau of 
Standards is, in a measure, taking the re- 
sults of its efforts afield. This dispersion 
of knowledge, resulting from the testing of 
radio instruments, the determinations of 
wireless, and whatnot, does not take the 
form of ,a question- and -answer office. The 
laboratory staff is unable to cope with 
such an undertaking and the appropriation 
of $40,000 for the present fiscal year is far 
inadequate. However, the fruits of the re- 
search of this laboratory -the results of the 
major problems tackled -are accessible to 
the radio amateur, whether he resides near 
the huh of amateur activities, the A.R.R.L. 
in Connecticut, or maintains vigil at a light 
station, with a rock as a base, in the Pacific 
Ocean. 

So, when I propounded the question, 
"What is Uncle Sam Doing for the Ama- 
teur?" to Dr. J. H. Dellinger, chief of the 
Radio Laboratory of the Bureau of Stand- 
ards, he referred my attention to a chart, 
tacked on the wall to the right of his 
office desk. A glance at this outline -a 
program of activities for the present fis- 
cal year- indicated that each member of the 
laboratory staff was then actively engaged 
in ferreting out one or even a group of 
problems, whose solutions would inure to 

the benefit of the radio amateur, citi-ter di- 
rectly or indirectly. From the making of 
electron -tube life tests, with particnLsr ref- 
erence to the determining of the periods of 
usefulness of receiving vacuum tubes and 
audions employed for low -power transmis- 
sion to the measuring of the width of elec- 
tro- magnetic waves of various stations, the 
testing and standardizing activities of this 
laboratory are well -nigh exhaustive. 

At the time of the visit of the writer to 
this Government workshop, tyre was in 
progress a series of experiments for deter- 
mining the receiving range of various types 
of wireless receiving sets. Two blanks are 
being supplied for the purpose of outlining 
these observations. One of these blanks is 
for the purpose of denoting the kind of 
circuit used, the type of antenna, idnd and 
number of stages of amplification, location 
of station and whether surrounded by build- 
ings or in the open country. The other 
sheet makes inquiry into such conditions as 
the severity of fading, the average signal 
strength, and whether one or more of these 
obstacles are encountered -atmospheric dis- 

turbances, amatedr damped wave "spark" 
interference, commercial station interfer- 
ence, interference from other broadcast 
stations interference from other receiving 
sets, and interference from power lines. 
While the distance over which radio trans- 
mission is conducted is dependent upon the 
twofold equation of the power of the trans- 
mitting apparatus and the sensitivity of the 
receiving instruments the results of this 
survey will afford an intelligent basis for 
computing the distances over which speech 
and music may be heard under certain con- 
ditions. One hundred amateurs and others 
are volunteer observers in these tests. 

WWV SENDS STANDARD WAVES 

The transmission of radio signals of 
standard frequency, a service which has been 
in progress for some time is not only to be 
continued for several months, but the 
means whereby amateurs may check their 
wavemeters and adjust their transmitting 
and receiving appartus are to be expanded. 
The Radio Laboratory of the Bureau of 
Standards has completed arrangements with 
Professor H. J. Ryan of Leland Stanford 
University whereby signals of standard fre- 
quency will be sent from the latter institu- 
tion for the benefit of amateurs on the Paci- 
fic Coast. Arrangments are also being made 
for the transmission of radio signals of 
standard frequency from a Minneapolis 
broadcasting station through the Middle 
West. Heretofore this service has been con- 
fined to the territory east of the Mississippi 
River. At this point it is pertinent to make 
known the fact that this Government bureau 
has recently designed a radio -frequency in- 
dicator for broadcasting stations. Informa- 
tion and blueprints describing how to con- 
struct this instrument may be had on request 
to the Radio Laboratory, Bureau of Stand- 
ards, Washington, D. C. 

The intensity of radio signals and field 
intensity measurements, is another subject 
of major importance to the Bureau of 
Standards in furtherance of the science of 
radio. Dr. L. W. Austin, until recently iden- 
tified with the Naval Radio Research Labora- 
tory, is now attached to the Radio Labora- 
tory of the Bureau of Standards in the im- 
mediate capacity of studying the problem of 
signal intensity It is not far -fetched to con- 
template that the transmission of radio sig- 
nals of standard frequency - resulting in 
broadcasting stations keeping within their 
assigned wave- lengths- and a study of sig- 

Making Tests of a Radio Transmitter and Receiver Designed For Use On Life -Saving Boats sf the 
Coast Life Guard Service. 
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nal intensity, may ultimately result in the 
elimination of much of the existing inter- 
ference in the air. 

Methods and apparatus for determining 
the interference of modulated waves (voice 
and music modulation) are being developed. 
Also filter circuits are in contemplation for 
the elimination of interference due to the 
presence of electric -power lines. A new in- 
strument is also being developed for the 
rapid measurements of radio frequencies. 

Only recently the Radio Laboratory of the 
Bureau of Standards conducted tests look- 
ing to improvements in the manufacture of 
radio receiving sets. The results, of these 
experiments are available in the mimeo- 
graphed form, although the limited number 
of copies are reserved for distribution to 
testing laboratories, manufacturers, and 
others who are directly interested in the 
testing of receiving sets. If the observations 
macle are carried into effect by the manu- 
facturers both electron -tube and crystal -de- 
tector receiving outfits should be of im- 
proved construction in the future. Various 
types of receiving sets are being tested. 

Broadly speaking, the 1923 program of 
this radio laboratory with reference to 
standards is concerned with the improve- 
ment of frequency measurements and its ap- 
plication to the standardization of wave - 
meters. These efforts, in the final analysis, 
will assist the radio amateur and others in 
accurately adjusting their transmitting and 
receiving instruments. 

The research problems embrace studies of 
radio signal intensity variations, the distance 
range of radio stations, atmospheric disturb- 
ances, a study of the properties of insulating 
materials, and the regenerative action in 
electron- tubes. Of the latter subject, this 
study will seek to ascertain how much am- 
plification is actually obtained from a re- 
generative circuit and whether or not regen- 
erative radio sets re- radiate. 

ARC TRANSMITTER IMPROVED 
While the radio developments of the 

United States Navy Department are pri- 
marily concerned with the devising of means 
of communication on battleships and other 
craft in the times of national emergency, the 
fruits of this research not infrequently re- 
bound to the benefit of the radio amateurs. 
Just at this time, this Government Bureau 
is expending approximately $150,000 in modi- 
fying the transmitting apparatus at its high - 
power stations toward the end of eliminat- 
ing "mush" and "harmonics." These forms 
or interference have, in a way, bridled the 
efforts of the radio amateur in his endeav- 
ors toward a full realization of the possi- 
bilities of radio. Recently, the Navy De- 
partment has reduced interference at the 
low -power transmitting arc and spark sets 
by the installing of a suitable circuit at one 
station and the installation of a tube trans- 
mitter at the other. On the Pacific Coast, 
specifically at the Naval radio stations at 
San Francisco and San Diego, interference 
created by arc transmitters has been over- 

JLJ 

Apparatus Designed and Specified By 'he Bureau of Standards, Described In Their Letter Circulars 
Published For the Benefit of Those Who Are Desirous of Building Their Own. 

come by the installation of a so- called nodal - 
point current transformer circuit. The high - 
power. arc transmitters at Annapolis, Mary- 
land, and Sayville, New Yok, are being sub- 
dued or at Ieast the interference therefrom, 

The Apparatus 'Used In the Experiments On Coi 
Antennae. 

by similar modification or installation of spe- 
cial circuits. 

The development of a system whereby one 
antenna will serve four or five radio receiv- 
ing sets ; the use of a kite -form of antenna 

Experiments 
On Coil 
Antennae 
Constants, 
Which Tests 
Will Indicate 
To Amateurs 
the Size and 
Kind of Coils 
Most Suitable 
For Receiving 
On Definite 
Wave- Lengths. 

on small water craft; the perfection of new 
instruments such as vario- couplers antenna 
selector switches and condensers, are among 
the other fruits of research in the Radio Di- 
vision of the Navy Department that are of 
indirect if not direct, benefit to the radio 
amateurs. The naval aircraft laboratory has 
developed a system whereby two or more 
messages may be sent from the same an- 
tenna. The amateur who is prone to ex- 
periment with equipment under water will 
be interested in knowing that the Navy De- 
partment has been able to receive signals 
from an underwater piloting cable at 
heights tip to 1,000 feet. A radio compass 
has been developed that is so compact that 
small as well as large aircraft may be thus 
equipped in the future. 

STATIC ELIMINATOR DEVELOPED 
The Signal Corps of the War Department, 

too, is primarily interested in the develop- 
ment of radio telegraphy and telephony only 
as it pertains to military tactics, and to that 
extent makes for national security. How- 
ever, in the unfolding of these develop- 
ments in the laboratories of the Signal Corps 
both methods and instruments primarily de- 
signed for military purposes may have 
peace -time applications. A notable instance 
is the resonance wave coils which are now 
being applied by Dr. Louis Cohen, consult- 
ing engineer of the Signal Corps, in sup- 
pressing "static" or atmospheric disturb- 
ances. Radio amateurs are tremendously in- 
terested in the lifting of this ban which is 
throttling the progress of radio, and reson- 
ance wave coils are being investigated 
toward that end. The modification of the 
Morse telegraph code, recently proposed by 
Major General George O. Squier, is another 
case at point -where a military bureau 
makes a discovery of benefit to peace -time 
industries. The use of this modified Morse 
telegraph code, by utilizing certain bands 
of frequencies not now employed in radio 
transmission, will help relieve the tensity of 
the atmosphere which is now charged with 
so many disturbing factors in the form of 
interference of one kind or another. The 
radio research laboratory of the Signal Corps 
at the Bureau of Standards, recently be- 
came active after a brief period of inactivity, 
and the adaptation of the proposed modified 
Morse alphabet is being studied with the 
view to practical application. 

A noteworthy instance where the Signal 
Corps of the War Department and the 
thousands of radio amateurs of the country 
are joining hands, is indicated by the an- 
nouncement of Captain R. B. Woolverton, 
officer in charge of the radio plant and in- 
telligence division of the Signal Corps, to 
the effect that the two forces are to unite 
in contemplation of any emergency. The 
headquarters of each corps unit of the nine 
corps areas of the Signal Corps is to be 
tied into all of the special stations of the 

(Continued on page 588.) 
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Electrons, Electric Waves and Wireless Telephony 
By DR. J. A. FLEM(NG, M.A., D. Sc., F.R.S. 

Part X 

By permission of Marconi Wireless Telegraph Co., Ltd. 
Fig. 113. A Portable Crystal Receiving Set. 

THE type of set to be used must be 
determined by the distance and power 
of the broadcasting station from 
which the service is given, and we 
may add, by the by, the depth of 

the purchaser's purse. 
A comparatively simple equipment will 

do useful service if within a few miles of 
such station, but for large distances a mo-e 
sensitive and therefore expensive receivmg 
arrangement is required. 

Then again there is the question of sur- 
roundings to be considered. If the receiver 
is to be located in the middle of a large town 
where it is surrounded by high buildings, 
especially those with metal roofs or built 
with steel frames and girders, then there is 
a large absorption of energy, and therefore a 
weakening of the arriving wireless waves. 
Most large modern buildings are constructed 
of a mass of steel joists and girders, ver- 
tical and horizontal, and with concrete floor.:. 
Also a mass of iron, water, gas, and elec- 
tric light wires is included. All this ver- 
tical and horizontal metalwork causes great 
absorption of the energy of the electric wire- 
less waves. especially those of rather short 
wave -length such as 300 to 400 meters. 

On the other hand an isolated old - 
fashioned brick and timber house, right out 
in the country, is not subject to these deleter- 
ious effects. 

Accordingly a receiver placed in the midst 
of such energy -absorbing buildings will have 
to be more sensitive, other things being 
equal, than one in a more advantageous posi- 
tion. 

TYPES OF AERIAL 
Lastly we have to consider the facilities for 

erecting an aerial wire. There are two main 
types of aerial: - 

(1) An open wire aerial, and 
(2) A closed circuit or frame aerial. 

The first type consists of a wire or wires 
which may be a bare single, or better, strand- 
ed copper wire, the lower end of which is 
connected to that terminal of the receiving 
apparatus marked "aerial," and the further 
end attached to an ebonite or porcelain in- 
siilator placed in some elevated position. The 
wire must not touch any wall, roof, or tree 
in its course. 

The best arrangement when possible is to 
erect a flagstaff or small yacht mast in the 
garden of a house or on the roof of your 

house or some neighboring building, and 
stay it with stout ropes, and then to fix to 
the top an ebonite insulating rod to the end 
of which is attached the wire, or better, pair 
of parallel wires, kept about four feet apart 
by wooden spreaders. The lower ends of 

THIS article is the last of a ser- 
ies by Dr. J. A. Fleming, 
F.R.S., which appears under 

the above title. It is a reproduc- 
tion, with some additions, of the 
lectures on electric waves and wire- 
less telephony he gave at the Royal 
Institution, London, in December 
and January, 1921 -1922, for which 
RADIO NEWS has been able to 
secure the exclusive serial rights of 
publication in the United States. 
The articles are therefore copy- 
righted, and rights of translation 
and reproduction are strictly re- 
served. 

these wires may be brought in through an 
ebonite tube fixed in a wall or window frame 
so that the receiving apparatus is within the 
house (see Fig. 111). This is called an out- 
door aerial. The Post Office limitations as 
to length have been already given. A frame 

Fig. 111. 
An Out- 
door 
Aerial, 
Consisting 
of Two 
Parallel 
Wires Ex- 
tending 
from the 
Window 
of a House 
to the Top 
of a Mast. 

aerial consists of a number of turns of wire 
generally insulated, wound on a square frame 
or cross of wood (see Fig. 112). This frame 
is supported so that its plane is vertical and 
can be turned round a vertical axis in any 
direction. This has the peculiar property 
that it receives most strongly waves travel- 
ling in the direction of its own plane. Hence 
it can be used as a directional aerial. The 
frame aerial is less sensitive, generally speak- 
ing, than the outdoor or wire aerial in catch- 
ing wireless waves, and hence requires a 
more sensitive receiver, but it has the ad- 
vantage that it is much less sensitive to vag- 
rant atmosphere waves. 

In the case of lofty rooms or public halls 
or churches, it is sometimes possible to erect 
an indoor aerial wire stretching two or three 
wires horizontally across the room some little 
distance below the ceiling, the ends of these 
wires being connected to insulators, such as 
ebonite rods, which are attached to fixed 
points on the walls. From these horizontal 
wires a down leading wire can be brought to 
the receiver, making what is called a T aerial. 

The ceiling however, should be free from 
steel joints or metalwork. 

THE RECEIVING APPARATUS 
Having obtained a license and erected an 

aerial, the would -be listener -in will then re- 
quire receiving apparatus. Let him or her 
be content with small achievements first, and 
learn to manage simple apparatus before at- 
tempting to use more complex appliances. 

The first step is to understand the limita- 
tions of various sets, and not jump to the 
conclusion that with a cheap crystal detector 
set and pair of indifferent telephones he can 
pick up speech or music from very distant 
stations. 

The essential element In all receiving sets 
is a pair of good head telephones made by 
a firm with a reputation. It is not desirable 
to unscrew ear- pieces or take receiving tele- 
phones to pieces to see how they are made, 
or else it will not be easy to readjust them. 

If the licensee is so fortunate as to have 
his receiving point not more than 10 or 15 
miles from a broadcasting station, then it 
will be best for him to begin operations with 
a crystal receiving set, and an outdoor aerial. 
The set includes a tuning coil or aerial in- 
ductance, a variable condenser, a rectifying 
crystal, and a pair of high resistance head 
telephones. There are two terminals, one of 
which is connected to the base of the aerial 
wire, and the other by a thick bare copper 
wire to the nearest water -tap or pipe. For 
adjustments the makers' instructions must be 
followed. Do not, however, expect too much 
of such simple appliances. 

For a listener whose nearest broadcast - 
ing station is distant say by 50 miles or less. 
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lay permission of ahzrcuni ¡Tireless Tel. Co. Ltd. 
Fig. 114. A Two -Tube Receiving Set With Which 

Considerable Distance Can Be Covered. 

a two-valve thermionic receiver set will be 
necessary when using an outdoor aerial. One 
of these valves constitutes the detector and 
the other the amplifier. The inexperienced 
user must then proceed cautiously and follow 
carefully the instructions of the maker or 
those in numerous little practical handbooks 
which have been published. 

The valve is only a kind of electric lamp. 
aucl any mistake in putting too high a volt- 
age on the filament will result in a burn -out, 
and then a new valve will probably cost 15s. 
to 17s. 6d. The set requires separate filament 
heating storage batteries and plate batteries, 
which must be re- charged as required. 

For still linger distances a multivalve set 
is necessary, and the best type is the Unit 
System, in which each clement of the ap- 
paratus is provided in a separate box or case 
which are joined in series as required. For 
details as to construction and management 
of these complicated receivers, and for the 
combination tvith them of loud- speaking tele- 
phones. special manuals must be consulted. 
and the user will only acquire the necessary 
skill to use such sets by painstaking work 
and by the study of wireless literature. 

The best advice to the beginner is to join 
A local Wireless Society, and pick up from 
more experienced amateurs the necessary 
knowledge to get the best out of any receiver 
he can afford. He will in that way learn 
much which is not contained in any book, and 
the vagaries of "atmospherics," the difference 
between day and night reception. and sunset 
effects, as well as the acquirement of skill 
ill tuning in or avoiding "jamming" will bring 
continual fresh interest. It is a wonderful 
art which .has thus been evolved -in the last 
ten years or so. 

The development of wireless telephony is, 
indeed, one of the fairy tales of science, in 
which the wonderful thermionic valve takes 
the place of a modern Aladdin's lamp, an- 
nihilating space and making the whole of this 
terrestrial globe one vast auditorium in which 
a single voice can influence for good or for 
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Fig. 112. A Receiving Aerial of the Loop Type. 

Hy permission of C. F. Elwell, Ltd. 
Fig. 11'5. A Cabinet -Type Receiver 

Loud Speaker. 

evil untold thousands of listening human 
minds. 

Having a 

It's Great To Be One of 'Em 
By EDWARD T. JONES, A. M. I. R. E. 

SITTING at ease in my home tonight, 
with a receiver and two -step amplifier 
connected to one side of my standing 

lamp through a condenser plug listening to 
the sad details of our President's death be- 
ing broadcast from Fort Worth, Texas, my 
thoughts go back a number of years. 16 in 
all, to the latter part of 1907 when, with my 
carbon detector set, completed only by the 
addition of one dead dry cell battery and at 

75 -ohm telephone receiver, I ran frantically 
out into the street to call all the neighbors 
into the house to listen to the 25- kilowatt 
station of the United Fruit Company, which 
was located about .n, mile from My hone. 

Tonight, I hear the announcer of the 
Radio Station at Fort Worth, Texas, read 
the details of President Harding's death, 
just as though he were in the same roost 
with me, and that modern station uses but 
!/- kilowatt. 

It also occurs to me that AMATEUR. 
RADIO is the natural fruition of the good 
work done by Radio Magazines, in ',ringing 
into the home of every experimenter in- 

. formation and data which permitted the 
building or bettering of a radio installation, 
and painting simple pictures of the under- 
lying theory. 

Radio would not be what it is today in 
America if we had not had these land -marks 
-the Pioneer Radio Magazines. The very 
first Magazine in this country to publish 
data on radio was MODERN ELECTRICS, the 
fore -runner of RADIO NEWS. 

MODERN ELECTRICS, dear to the heart of 
every old -time, dyed -in- the -wool radio ama- 

*Fornler Associate Editor of Radio News. 

tutu. (brings back sheet utctnuries of colterers. 
carbon detectors, electrolytic detectors, mag- 
netic detectors, Fleming valves and what 
nut. 

By the latter part of 1909 I had made 
great progress in radio by very nearly eat- 
ing every copy of MODERN ELECTRICS and 
had developed the station shown in 
the photograph. I had discontinued the 
use of carbon detectors and the like for 
the Pickard crystal detector. I had a noise- 
making spark coil used (to great disadvan- 
tage) by many well meaning amateurs in 
those history making days, a loose- coupler, 
which was a late development in tuning in- 
struments-substituting rolling -pin coils. The 
special ball- bearing slider used on the primary 
of this coupler was designed, patented and 
manufactured by the Editor of this Maga- 
zine. There was an antenna- transfer switch 
which forced me during later years to de- 

Mr. E. L. Commagere Seated Before His First Set. 
Mote the Stationary Spark Gap and the Helix. 
Them Was the Days of Hi -Power But No Dis- 

tance. 

THE END. 

velop and patent a switch especially suited 
for that purpose. An old time single coil 
helix. Just in front of the helix can be 
seen four leyden jars, which no doubt ac- 
counted for 60 percent of the 90 percent 
losses, common to nearly all amateur trans- 
mitting installations during the early years 
when very little data regarding efficiency 
in station design could he found in print. 

1911 found me floating on the palatial 
United Fruit Steamer fferedia, bound for 
the Panama Canal, which at that time was 
merely "in the making." During the _years 
which have slipped by since that date. I have 
gone through the main plant of the United 
Fruit Company in successive stages of third 
operator. second operator and finally first 
operator. Gunner -Radio US N RF during the 
late war, Associate Editor of this maga- 
zine for the first six issues leaving that po- 
sition only to return home in the capacity 
of Radio Supervisor -Gulf Division, U.S.S.B. 
After spending two years and a half in that 
capacity the Broadcast Boom picked me up 
on the crest of its wave and landed me 
where I am today, Manager, Radio Depart- 
ment Electrical Supply Co., New Orleans, 
La. 

Everywhere I turn I am confronted by 
all old -timer who is today at the head of 
some radio organization. Amateurs are at 
the head of 99 percent of all there is in radio 
and there is plenty of room for those who 
have just recently made their "debut." 

For example, let us take Mr. E. L. Com- 
magere who erected his first amateur station 
in the year 1904. . most probably the 
very first amateur in this part of the country. 

(Continued on page 582.) 
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Awards of the Reflex Prize Contest 
First Prize 

A Regenerative Reflex Receiver 
By HORACE B. PHELPS 

THIS set was designed primarily for 
receiving broadcast music, and in se-. 
lectivity and signal strength will ex- 
cell a plain regenerative set. It is a 
combination of the regenerative and 

reflex circuits, using a single -turn primary 
coupling, very tight coupling for the tickler, 
and a tuned radio -frequency transformer. 

The primary is tuned by the tapped coil 
L, which has 48 turns, tapped every 4th turn. 
It is wound with No. 22 D.C.C. wire on a 
3%" formica tube. It is coupled to the sec- 
ondary by the loop of bus -bar wire L2, 
which can be seen in the photograph around 
the outside of the variometer. 

The secondary inductance is the outside 
winding of the variometer. The secondary 
is tuned by the variable condenser. The 
variometer rotor is used as the tickler. The 
transformer T, which feeds high- frequency 
energy from the plate circuit into the crystal 
circuit, is made by winding No. 22 D.C.C. 
wire on a 3%" formica tube : it is mounted 
on the shelf above the variable condenser. 
The primary winding of 10 terns is stuck 
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A Rear View 
of the Set 
Showing Clear- 
ly. the Respec- 
tive Parts. 
The Antenna is 
Coupled to the 
Secondary Cir- 
cuit by One 
Turn of Wire 
Which Can Be 
Seen Wound 
Around the 
Variometer. 
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A Front View 
of the Com- 
pleted Regen- 
erative Reflex 
Set. Although 
the Switches 
Are of Import- 
ance, Most Ad- 
justments Are 
Made with the 
Two Knobs 
and Dials. 

on the inside surface of the tube : the sec- 
ondary is wound on the outside and is 
tapped at every 3rd turn, beginning with the 
20th, 12 taps being taken off. The crys- 
tal detector is a zincite- tellurium couple, and 
can be seen in the photograph on the shelf 
next to the transformers. The rectified sig- 
nal is fed into the grid circuit through trans- 
former T2. It is best to use no by -pass con- 
denser across the secondary of the trans- 
former, and no grid condenser must be used 
either. The tube fits into four holes bored 
in the bakelite shelf, and four brass springs 
make contact with the prongs. A 45 -volt 
"B" battery is used, to get the best results. 
A list of the apparatus I had to buy follows : 

Crystal Detector Skyrad 
Variometer Raven 
A. F. Transformer Giblin 
Rheostat Paragon 
Dials Premier (Celluloid) 
Variable Condenser, 13 plate, 

(No Maker's Name.) 
Vacuum tube WD -11 

The set has a range of about 1,000 miles. 
KDKA, Pittsburgh and WDAP, Chicago, 
come in nice and clear at Troy, N. Y. 
Nearer stations, such as WBZ, WEAF, and 
WGY, can be heard with the phones six 
inches from the ears. . The thing I like 
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The Circuit 
Diagram of 
the Regene *a - 
tive Reflex Set. 
Note that the 
Secondary of 
the R. F. 
Transformer is 
Tapped. 
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most about the hook -up, however, is the se- 
lectivity, which is much greater than that of 
an ordinary three- circuit regenerative re- 
ceiver and which I attribute entirely to the 
single -turn primary. Another advantage of 
the single turn is, that the set can be allowed 
to oscillate without disturbing the neighbors 
by re- radiation. The reason for the increased 
selectivity is, that there is a very loose in- 
ductive coupling between the primary and 
secondary circuits, and the capacitive coup- 
ling, which in ordinary couplers broadens 
tuning, in this coupler is zero. The reason 
for the very slight re- radiation is the high 
turns ratio of the transformer, which gives 
a decided voltage step -down and makes the 
voltage applied to the antenna very low, The 
circuit diagram and the necessary informa- 
tion can be obtained from the accompanying 
illustrations 
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A Single Tube Reflex Receiver 
By DEAN S. KINTNER 

SECOND PRIZE 

BECAUSE of its compactness, rela- 
tivety loiv cost of construction and 
upkeep, ease of adjustment, freedom 
from capacity effects, and large 
volume and unusual clarity of out- 

put, the single -tube reflex circuit, as it be- 
comes better understood, should grow in 
popularity. 

Adaptation of single -tube reflex hook -ups 
to standard instruments so as to achieve 
compactness of arrangement, simplicity and 
directness of circuits, and convenience of 
controls, presents many interesting- and 
worth -while problems to the radio experi- 
menter. 

The set pictured and diagrammed herewith, 
while seemingly cantankerous at first, is giv- 
ing such good service -the practical equiva- 
lent of that afforded by standard three -tube 
receivers -that other listeners -in may be 
helped by details of its design and opera- 
tion. 

No originality as to hook -up is claimed: 
in the main it copies the Erla circuit, which 
does not differ radically from other reflex - 
ing plans. Some embody a potentiometer, 
which I have not found essential: it adds 
a control, and complicates the rheostat's 
action to some extent. 

To obtain greater flexibility over the new 
band of broadcasting wave-lengths, I use in- 
stead of a variocoupler two Giblin -Remler 
inductance coils on a Remler three -coil 
mounting, so attached to vertical wooden 
supports that the coils project toward the 
left, just above the primary condenser. 
Clearance between coils and condenser is 
sufficient to permit rotation of the con- 
denser and variation, of coupling- by swinging 
the rear (primary) coil backward or for- 
ward. This can be done readily with the 
hand, since one of the fine features of this 
set is the almost entire absence of capacity 
effects, with resultant case in tuning. 

The tube base is placed just above and 
back of the secondary condenser, and just -to 
the right of the coil mounting, so that the 
leads are short, direct, and free from close 
parallels or crossovers that might cause 
trouble. 

Since the tube used is a 201 -A, some cush- 
ioning against niicrophonic noises is desir- 
able. In my set, which is mounted in a 
writing desk that is not subject to jar- 
ring, it has proven sufficient to suspend- the 
tulle socket by means of the leads thereto, 
which are of No. 14 round tinned copper. 
wire. An additional advantage of placing 
the socket above rather than on the base 
is that connections are shortened, and the 
tube made more accessible. 

An Atwater Kent radio- frequency trans- 
former is giving gratifying results: I have 
never compared it directly with an Erla or 
other types. Tlie audio -frequency trans- 
former is a low ratio (4 to 1) Atwater 
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A View of Mr. Kintner's Reflex Set. The Instruments Are So Arranged as to Make the Shortest Pos- 
sible Leads. The Disposition Allows for Panel Mounting if Desired. 

PRIZE WINNERS 
First Prize $100 

HORACE B. PHELPS 
Rensellaer Polytechnic Institute, 

Troy, N. Y. 

Second Prize $60 
DEAN S. KINTNER 

2560 E. 130th Street, 
Cleveland, Ohio 

Third Prize $40 
W. A. PYLE 

2217 Washington Street, 
Wilmington, Delaware. 

Fourth Prize $25 
EVERETT G. BRUNDAGE 

7 Paunee Parkway, 
Buffalo, N. Y. 

The number of entries received 
- : for ' the Reflex Contest were few. 

Out of these there were but four 
that the judges considered worthy 
of prizes. For this reason we have 
increased the amounts of the first 
four prizes so as to equal the orig- 
inal amount offered. 

Circuit Dia- 
gram of the 
Single Tube 
Reflex Receiv- 
er. A Series - 
Parallel Switch 
is Used in 
the Primary 
Circuit so That 
All Broadcast 
Waves Can Be 
Covered. 

Kent. Its performance does not seem to 
differ much from that of a type, which is 
rated at 9 to 1. Reflex "fans" usually ad- 
vise against high ratios on the audio side 
of the circuit. 

The variable condensers are Bremer - 
Tullys, 43 -plate and 23- plate, both with 
vernier. They are attached to the base of 
my "open -work" set by means of small brass 
.brackets or corner braces in lieu of a panel, 
which could readily be used without rede- 
signing the receiver. Vernier control is es- 
sential as regards the smaller condenser, 
since the tuning of the secondary circuit is 
exceptionally critical. The primary is 
broader, so that the vernier is seldom needed. 

Tuning over a wide band of wave -lengths 
is facilitated 'by a new type series- parallel 
switch connected in the primary circuit and 
mounted on the rear support of the coil 
mounting. In using coils of various sizes 
with this switch it is desirable to keep a 
"log" of stations that have been heard. 
My log consists of a ruled sheet of paper 
with station naines and call letters at the 
left, and spaces for noting- each station's 
wave -length, the coils used (whether in 
series or parallel as regards the primary), 
and the condenser dial settings. 

With my aerial and ground, approximat- 
ing 175' in length, stations ranging upward 
from 360 meters come in nicely with a 100 - 
turn primary coil in series with the primary 
condenser, and a 75 -turn secondary coil. The 
same stations come in with about equal vol- 
ume but broader tuning by using a 50 -turn 
primary coil in parallel with the condenser. 
(The parallel connection will be found advan- 
tageous to those troubled with A.C. hum.) 
Broadcasting stations on lower waves are 
heard to best advantage with a 75 -turn pri- 
mary coil, in series, and a 50 -turn secondary. 
Most amateur stations require a 35 -turn 
primary, in series or parallel, and a 35 -turn 
or 50 -turn secondary. 

The position of the primary condenser 
varies as the relative position (coupling) 
of the primary and secondary inductances is 
changed. Users of this circuit should find it 
advantageous to mark their log with coupling 

(Continued on page 637) 
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100 -Meter C.W. Transmission 
By S. R. W(NTERS 

AN ACCOUNT OF THE EXPERIMENTS CARRIED OUT AT THE BUREAU OF STANDARDS 

The Special Antenna Used by the Bureau of Standards During the 100 -Meter Transmission Tests. 

RESEMBLING a suspended lattice- 
work, an antenna designed and in- 
stalled by F. W. Dunmore and F. H. 
Engel of the Radio Laboratory of 
the Bureau of Standards, United 

States Department of Commerce, has made 
possible the transmission of radio -telegraph 
signals on a wave- length of 105 meters to a 
distance of 300 miles. Continuous wave 
transmission at wave - lengths exceeding 150 
meters has been a subject of frequent experi- 
ments, but the sending of wireless signals at 
a frequency of 105 meters is a departure in 
radio communication. 

SPECIAL LOOP AERIAL IS USED 
Novel experiments demand unusual equip- 

ment. As seen in the accompanying photo- 
graph, the antenna used in this instance is 
oddly enough at variance with the type ele- 
vated above the roofs of residences and 
apartments and the loop antenna which may 
be placed in the corner of a room com- 
plete harmony with mahogany furniture. 
This semblance of latticework, suspended 
above a house on the grounds of the Bureau 
of Standards, a structure usually reserved 
for tests with radio direction finders, is a 
hybrid antenna. That is to say, it is a com- 
bination of the capacity and coil types of 
antenna. The coil design, as previous ex- 
periments have determined, effectively radi- 
ates electric energy at abbreviated wave- 

lengths and has directional characteristics. 
As the illustration reproduced with this 

article shows, this antenna is comprised of 
a number of wires in parallel in the form of 
a rectangle with a gap in it. It includes a 
single -turn inductance coil and a condenser. 
The latter is formed by covering the two 
wooden spreaders with copper foil. The 
glass rods between the spreaders function as 
insulators. The parallel wires in this wave - 
radiating system are 23 No. 20 B & S gauge 
bare copper strands, connected in parallel 
and spaced 3" apart. Light wooden spreaders 
are placed at 4 -foot intervals as a means of 
insuring the separation of the wires. The 
antenna, in completed form, is 18' high and 
40' long. 

MEISSNER CIRCUIT IS USED 
The source of electric power is coupled at 

a point about the center of the lower hori- 
zontal section of the antenna. This combina- 
tion type of antenna, with a 3 -turn secondary 
coil connected in series, constitutes an elec- 
tric circuit which operates on a wave -length 
of 105 meters. The electron -tube circuit 
bears similarity to the Meissner circuit. The 
type G, 50 -watt capacity, transmitting tube, 
manufactured by the Western Electric Com- 
pany, is employed; four of these are oper- 
ated in parallel. This arrangement makes 
possible the "pumping" of six amperes of 
electricity, at a wave -length of 105 meters, 

into the latticework -like antenna, for dissipa- 
tion. 

The vacuum -tube transmitting equipment 
operated more satisfactorily with 32,000 ohms 
shunted by a 0.002 -mfd. condenser connected 
in the grid circuits than when dissimilar 
methods of operation were in force. A sim- 
ilar condenser shunted by a 50 -ohm resist- 
ance in the high voltage supply circuit proved 
to be a stabilizing agent in the operation of 
the electron tubes. The primary or plate 
coil was composed of two turns o t heavy 
copper strip, 2" wide, when wireless signal- 
ing was conducted at a frequency of 105 
meters. This coil, shunted by a 0.002 micro - 
farad mica- transmitting condenser, afforded 
the required frequency for the continuous 
wave transmission. 

A 14 -turn helix was employed for the 
grid coil. A tap at five and one -half turns 
from the center was productive of most sat- 
isfactory operation. The coupling between 
the grid and plate coils is described as some- 
what critical. A secondary coupling coil was 
employed for the purpose of transferring the 
electric energy to the antenna. This coil, 
connected in series with the antenna, was 
comprised of three turns of brass strip, 1" 
wide. A chopper was used when interrup,ed 
continuous wave transmission was resorted 
to, the chopper being connected in series 
with the lead from the filament to the radio - 
frequency circuits. 

TESTS CARRIED WITH 8XK 
A series of five tests have been thus far 

conducted with this wireless transmitting 
outfit, which is capable of radiating at a 
frequency of 105 meters. Frank Conrad of 
the Westinghouse Electric and Manufactur- 
ing Company co- operated with the Radio 
Laboratory of the Bureau of Standards to 
the extent of having an operator at station 
8XK of East Pittsburgh, Pa., listen in dur- 
ing the period of transmission of these sig- 
nals on abbreviated wave -lengths. A detec- 
tor and one -stage of audio- frequency ampli- 
fication were used for reception, the signals 
during the first two nights being received at 
East Pittsburgh with an audibility of ap- 
proximately 100. Two -way communication 
was maintained between the latter point and 
Washington, while a report indicates that 
the signals during these tests were heard as 
far distant as Boston. The signals were 
received at East Pittsburgh in the absence of 
fading when messages were transmitted after 
nightfall. 

The gratifying success of the evening 
transmission tests prompted an investigation 
into the effects of short -wave signaling dur- 
ing daylight. Continuous transmission, there- 
fore, was conducted at two periods, begin- 
ning at noon and continuing until 10 o'clock 
at night. Thus a relative comparison was 
made between the intensity of the wireless 
signals sent during the day and those trans- 
mitted after nightfall. Quite logically, it 
was anticipated that the signals would be 
weaker during the day than at night. Aston- 
ishing was the result, however, that the 
strength of the signals during the day and 
evening was the same, irrespective of the 
period of time at which messages were sent. 
The signal strength of 8XK was about 100 
audibility. This surprising result apparently 
explodes the theory that the absorption of 
wireless signals at short wave -lengths is 
greater during daylight than after nightfall. 
The Radio Laboratory of the Bureau of 
Standards, however, withholds conclusions 
on this point until further experiments are 
conducted. It was raining in Washington 
and cloudy in East Pittsburgh on the day of 
the initial tests. The lack of fading, too, 
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was a gratifying observation, although con- 
clusive evidence has not been obtained on 
this point. 

The results of subsequent daylight -dark- 
ness experiments were on this order : Cloudy 
weather prevailed at both the transmitting 
and receiving stations. The signals were not 
clearly audible during the early afternoon. 
At 3:30 in the afternoon, however, with the 
sun undimmed at East Pittsburgh and with 
cloudy conditions in Washington, continuous - 
wave signals were heard with an audibility 
of 170. Interrupted continuous waves could 
also be received at this time. The strength 
of the signals exceeded that of those of the 
previous tests. Fading was noted at 8:15 
the evening, a period of time during which 
the phenomena is usually assertive on the 
commonly used wave -lengths. The audibility 
during this particular evening ranged from 
200 to 300, with the interrupted continuous 
wave averaging about 100. The measure- 
ments of audibilities, however, are only ap- 
proximate, due to the interference from 
power induction encountered at the receivini: 
station. 

The R:ulin Laboratory of the Bureau of 
:landard accepting the results of these 
experiments as a criterion for judgment. con- 
cludes that radio- telegraph transmission at a 
frequency of 105 meters is altogether prac- 
tical over a distance of 3(10 miles. This con- 
clusion contemplates the use of the antenna 
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and electric circuits described in this article. 
The advantages of this system of transmis- 
sion are marked -a reduction of the inter- 
ference from atmospheric disturbances and 
by the use of a small coil antenna at the 
receiving station the annoyance from "strays" 
is lessened. These observations have par- 
ticular virtue from daylight transmission 
when radio- communication is difficult in the 
summer months by reason of the prevalence 
of "static." 

From 10 to 150 meters is practically an 
undeveloped range of frequencies which 
offers possibilities for use. Another series 
of experiments by Dunmore and Engel have 
already determined the feasibility of employ- 
ing a 10 -meter wave -length for directive 
radio transmission. Now, with the devising 
of a method of continuous -wave transmis- 
sion at 105 meters, between the leeway of 
10 and 105 meters there is practically an 
untouched band of frequencies. The exi- 
gency of experiments within this realm is 
forcibly suggested by the crowded and 
jammed condition of audio -radio- frequency 
range between 200 and 600 meters, with the 
resultant babble of confusion in the air. 

The Amateur to the Rescue of the BCL 
By KENNETH M. SWEZEY 

ALTHOUGH pounding brass is a deci- 
dedly different diversion from listen - 
mg to broadcast concerts, and the 

average amateur is a decidedly different 
personality from the average broadcast 
listener, the two have some things in 
common that bind them together, and 
it is to the advantage of both that 
amity and co- operation be cultivated. Up 
until this time the dissentient factors 
have been exploited, instead of the likenesses, 
with the result that antagonism was pro- 
moted, and a hot and bloody war was kept 
fired with fuel. But it is high time now that 
the tide should change, the conditions under- 
stood, and the partial consolidation put for- 
ward. There is nothing to lose, and every- 
thing to gain, so, the sooner the better. We 
will talk to the amateur now, and with his 
capabilities and needs in mind, try to enum- 
erate some of the things he could do to help 
the broadcast listeners, and at the same 
time help himself. 

The amateur has certain prior rights, 
of course, but he must also realize that his 
experience makes him a sort of older 
brother to the newcomer in the field, and 
be must excuse some of the faults of the fan 
and try to help him to do better. In this 
lies the big chance of service for the ama- 
teur. On account of his superior technical 
training, he can act as an instructor and 
guide. 

This service may be rendered by indi- 
viduals, but probably the greatest results 
could be obtained through the amateur clubs. 
There is hardly a locality in the country, 
where a number of amateurs abide, in which 
there is not some form of organization. 
Here is a power where the amateur has it all 
over his broadcast brothers ; he is organized, 
whereas they are not. Could not there be 
some sort of an associate membership, in 
which the BCL's could enjoy part of the 
privileges, such as practical operating in- 
struction, elementary theory instruction, and 

the designing and repairing of sets, without 
being bound down too tightly ? Such a 
membership would mean more money and 
greater power to the amateur, because of 
the increased amount of dues and the in- 
creased numbers resulting therefrom. Ad- 
ditional money could be obtained for the 
treasury by maintaining a service station for 
the overhauling and the repairing of appara- 
tus, and general consultation work. A de- 
scription of some of the activities of one 
club that carried out this policy might be of 
interest and value to those who would like 
to follow suit. 

This club at first had been strictly for 
amateurs, and as such it was red hot with 
life. Out of about 20 members, 15 were at 
least first -grade amateur operators, and sev- 
eral had first -grade commercial licenses. 
They had both a long -wave and a short- 
wave receiving set, and radio and audio fre- 

(Continued on page 604.) 
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A Low Power C.W. Set 
By R. P. BALLOU, 9CAR 

FIRST HONORABLE MENTION IN OUR C.W. CONTEST 

Left: The C.W. Transformer C',nstructed 
by Mr. Ballou. Above: The C.W. Trans- 
mitter of Station 9CAR. Note the Large 

C.W. Inductance. 
111111111111,1111111111111111111111111111111111 L1111111111111111111111111111111111111111111111111uuLUU11ll111 

THE following is a description of my 
home -made C.W. outfit, of which the 
most interesting and important part is 

the transformer. Therefore I shall 
give complete details of how I made it. 

Now that spark sets are rapidly going 
out of style almost any amateur either has, 
or can easily obtain for a small sum, a one 
or one -half K.W. transformer. For a 
small sum I purchased a 1 -K.W. Meteor oil 
immersed transformer for a starter, but 
nearly any make could be used as well. 

I removed the top, disconnected the coil, 
and set it out to drain. By removing the 
bolts that clamped the core together the 
secondary leg was detached in about two 
minutes and the secondary coil slipped off 
easily without unwinding it. 

I removed the secondary leg, wound it 
once around with a piece of cardboard and 
then with insulating paper and tape. On 
this I wound 30 turns of No. 14 D.C.C. wire- 
making two separate coils of 14 and 16 

turns each, with a center tap on each. 
This winding was then well covered with 

tape and insulating paper and a piece of 
heavy cardboard about 6" in .diameter was 
cut to just fit over it snugly in the center. 
On each side of this were then wound 1,100 
turns of No. 24 D.C.C. wire, taps being taken 
at 800, 900 and 1,000 turns, on each wind - 
ing. This required three pounds of wire. 
(Three % lb. spools on each side.) The 
size of the wire is unimportant, No. 26 or 
No. 28 could be used as well, and fewer 
number of pounds would be required. Small- 
er than No. 28 will be found hard to work 
with however. 

Both sides were wound in the same direc- 
tion, so as to be in series when the two 
inside wires were connected together, this 
connection also forms the center tap. The 
entire coil was wound by hand but only re- 
quired a few hours. 

Every time I wound on one hundred 
turns I wrote 100 on a small piece of paper, 
thus making it very easy to count the turns. 

Before winding several strips of tape were 
placed across the core endwise and allowed 
to extend out about 6" on each end. When 
the coil was wound these were drawn back 
over it and held it firmly together. 

The entire winding was then saturated 
with hot paraffin and when cold the iron 
core was pulled out, the cardboard removed, 
and its space consumed by wrapping tape 
around the ring -like coil, passing it through 
the center each time. This completely bound 
the entire coil together. It was then snugly 
forced back on the core and the transformer 
re- assembled. 

The method of holding the heavy wires 
in place while and after winding is shown 
in Fig. 2. To start the winding : First 
double the tape to give it added strength. 
Then lay it on core and place wire over 
the tape, and bend the tape back over the 
wire. Hold firmly, and wind a few turns 
of wire over the tape. This will hold it. 
When you get near the end of the winding 
finish up thus : Make a loop in the tape and 
wind over the tape, bringing the ends out 
between two turns near the end. When the 
last turn has been wound on, cut the wire 
and stick it through the loop. Then take 
the pliers and pull the loop tight over the 
end wire. Heavy cloth is usually better 
than tape for this last operation, since it 
will pull up easier. 

Although the coil was rated at 1 -K.W. it 
does not pull any more than is required to 
operate the set. When it is turned on the 
flicker of the lights is almost unnoticed, so 
if a regular filament transformer is also 
used the key could be inserted in the primary 
circuit without bothering the neighbors. 

If any amateurs have trouble constructing 
a transformer of this type, I will be glad 
to help them in any way I can. 

Now for the rest of my transmitter : 

When the picture was taken everything 
was disconnected so the photo is not en- 
cumbered with wires, but the general lay- 
out is the same. 

The inductance consists of 30 turns of No. 
4 copper wire, in a coil 7/" in diameter. 
I purchased this from a local dealer and 
mounted between a couple of strips of wood, 
which form a base. 

The rectifier consists of 14 one -half pint 
fruit jars, with tops removed and mounted 
in the box as shown. The lead and aluminum 
strips are immersed in a solution of borax 
but I am going to change and use am- 

Circuit Dia- 
gram of the 
C.W. Trans- 
mitter at 
9CAR. Four- 
teen Rectifier 
Jars Are Used 
All Together, 
Seven in Each 
H.T. Lead. 

Tape, Wire 

monium phosphate very soon. I am using 
the center tap on my transformer positive. 
If it is made negative the two aluminum 
strips on the rectifier should be connected 
together instead of the lead ones. 

Only chemically pure ingredients and dis- 
tilled water should be used. They cost 
more, but are well worth it. Also, it makes 
the aluminum strips last longer. 

When filling the jars after evaporation 
use only distilled water. Do not put in any 
more chemicals. The chemicals do not evap- 
orate and the addition . of more will only 
cause crystallization around the edges of the 
jars, which should be avoided. Fill the 
jars with a little water, often. 

My antenna system is nothing unusual. 
The aerial is a 4 -wire flat top, sixty feet long 
and forty feet high. Directly under it is 
a 4 -wire fan counterpoise about twelve feet 
high. The aerial is composed of stranded 
wire and the counterpoise of solid wire. The 
aerial lead -in is No. 6 and the counterpoise 
No. 14. Physical conditions here are favor- 
able except for a high wire fence a block 
away, which surrounds a large athletic field. 
But evidently not much of my energy is be- 
ing absorbed by this, for I seem to be "get- 
ting out." 

A 10 -Watt C.W. Set 
By F. I. DOBSON. 2CQ1 

SECOND HONORABLE 
MENTION 

THE circuit used in the 10 -watt set at 
2CQI is the well known 1 DH or re- 
versed feed -back. The set is built on a 

woo$en base about 13 "x11" and has a small 
panel about 5" high in front for the meters 
and tube rheostats. On this panel at the 
right is a radiation meter, zero to 5 amperes. 
At the left is a zero to 500 milliammeter in 
the plate circuit and just above it, is a jack 
to plug in the key. In the center are two 
Fada rheostats designed for 5 -watt tubes. 
Behind the radiation meter is the main in- 
ductance of 37 turns No. 14 wire on a 3/" 
tube with soldered taps at every turn. At 
one end of this inductance a small tube with 
25 turns of No. 18 bell wire slides in or out 
of the main inductance and is also varied 
by means of a 43 -plate Murdock variable 
condenser. Behind the rheostats on the 
panel are two Radio Corp. transmitting tube 
sockets and behind these is a Faradon .002 
mfd. condenser, which acts as a bypass 
across the plate supply. At the left end of 
the base are five spring clips for filament and 
plate current connections. The power trans- 
former for this set is an Acme 200 -watt 

fig. d 
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used with an electrolytic rectifier of 26 jars 
and a 1 mfd. Faradon filter condenser. The 
set is wired with No. 14 copper wire with 
all connections soldered and is so wired that 
when the key plug is removed and a modula- 
tion loop used very good results are obtained 
on phone. 

Another feature of this set is an extra 
resistance in the filament lead which is ar- 
ranged so that the filaments burn half bril- 
liancy while receiving. This is done by a 
third blade on the change over switch which 
cuts out the resistance while sending. 

Usually best results are obtained by using 
a tuned ground in connection with a counter- 
poise. The aerial at present is only a single 
wire T about 96 feet long and 45 feet high. 
This set has some very good DX records, 
for instance 1,200 miles on 10 -watt C.W., 
1,000 on 5 -watt C.W., 100 on 5 -watt phone, 
and 1,400 on 5 -watt C.W. although as yet 
this last report is unconfirmed. The set has 
been heard in 26 states and Canada. 

Irl 

2CQI Uses the 
Reversed Feed - 

Back Circuit. 
Both a Coun- 
terpoise and 
Ground Are 
Employed to 
Advantage. 

533 

With 750 volts on the plates and about 
7.5 volts on the filaments the radiation is 
2% amps. on 10 watts and 1.5 on 5 watts. 

The 10 -watt set has hardly ever been used 
because results are almost as good on 5 
watts. 

A One -Tube Receiver That Brings Them In 
By LEON W. BISHOP, 1 XP 

ONE of the most interesting and spectacu- 
lar circuits for a single tube may be 
constructed for vacation use; it may be 

used in a car or at camp and requires little 
or no aerial. The circuit is the adap- 
tion of two Armstrong principles and really 
produces distance and clarity for a small 
constructional cost. 

The success of any circuit depends upon 
the constants used, particularly this one 
which would seem to be a standard re- 
generative circuit, but is completely changed 
by a large tickler and variable grid leak. 

This circuit has been designed for the 
new wave bands of 2,000 to 550 kilocycles 
(150 to 545 meters) and includes the ama- 
teur. The circuit is more efficient on the 
shorter wave hands, so it is possible to get 
the class B stations as loud as the Class A, 
which is not possible with other types. Due 
to great flexibility, the circuit will work 
equally well on phone, C.W., I.C.W. and 
spark, which will insure all classes of serv- 
ice no matter where you are. 

This one -tube circuit set up in a car with 
a 4' aerial, is equal to a three -stage radio 
frequency amplifier and detector. Due to the 
short aerial used it is possible to receive 
through bad static (QRN) and for this rea- 
son alone is of considerable value during 
the summer months. . 

DESCRIPTION OF APPARATUS 
The two best tubes to use are the UV -199 

and UV -201A. The rheostat should be of that 
resistance advised by the makers of the tubes. 
The "B" battery can be anywhere from 45 
to 90 volts. The two fixed condensers, 
.00025 and .002, should be of the mica type. 
The variable condenser should have from 17 
to 23 plates (.0003 to .0005 mfd.). 

The variable grid leak is important and 
should be variable over a range of from 
50,000 to 5 megohms. Several commercial 
types that were tried did not have the correct 
range, so it might be advisable to build 
your own, and for that purpose purchase 
a ten -cent roll of Dennison's BLACK pic- 
ture binding paper tape the dull black sur- 
face of which is slightly conducting and can 
be readily lowered with a very soft lead 
pencil. This grid leak can he arranged with 
a sliding arm or switch and contacts, but 
it must be variable over a wide range and 
capable of fine adjustment. 

Like the grid leak, the coupler is of spe- 
cial design and the following values should 
be adhered to. The best combination to use 
is the rotor and stator of a standard coupler 
wound as follows : The tube (stator) should 
be wound with as large a wire as possible, 
starting with 20 turns on the rotor side of 

the tube and tap off every 10 turns until you 
reach 120 turns, w,th 11 taps. 

The rotor is also a real job, for it is 
tapped in a similar manner. Start on one 
side of the rotor with 40 turns and tap off 
every 10 turns until you have wound on 120 
and you will have nine taps. These taps 
can be passed through the rotor shaft to 
switch points on the panel, or a switch may 
be mounted on the rotor. Fine wire may be 
used on the rotor to accommodate the 120 
turns necessary. 

A warning is issued against the use of 
shellac on the windings ; firm windings may 
be obtained by drilling holes at each tap and 
binding the wires in them. 

Do not use honeycomb coils. Either double 
or single switch arms may be used, and 180 - 
degree type of coupler. Do not tap the coils 
any coarser than 10 turns, but finer if desired. 

OPERATION OF THE CIRCUIT 
The best antenna or collector system is to 

connect the variable condenser at point A to a 
good ground ; no other connection is neces- 
sary. There are five adjustments on the set: 
1 -The grid tuning coil, 2 -the tickler coil, 
3 -the coupling between these coils, 4 -the 
variable grid leak and 5 -the variable con- 
denser. The filament rheostat is not critical, 
so this is not regarded as an adjustment. 

As the tickler coil and grid leak are in- 
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creased, a super -regenerative condition will 
be met with and the pitch of this note can 
be varied by the grid leak and should be 
adjusted until it is above the point of audi- 
bility, when only a slight hiss is heard in the 
phones. At this point a wonderfully sensi- 
tive condition exists for all classes of phone 
and C.W., and will tune in contrastingly clear 
as compared with any single -tube circuit you 
ever operated. 

A given wave -length is tuned in by means 
of the variable condenser and grid circuit 
tuning coil ; the tickler and grid leak are 
merely adjusted to conform to this condi- 
tion. The resistance of the grid leak should be 
so arranged that it will give out a screaching 
noise as it is increased and follow through 
an intermediate series of pure notes until it 
passes out of audibility with a range of ad- 
justment on either side. 

The right polarity of the tickler coil in 
the plate circuit will have to be tried out 
by reversing the leads until the best re- 
sults are obtained. 

This is a standard circuit and may be 
used as such with an aerial and ground by 
reducing the tickler . coil turns with the 
switch. With an aerial and ground the cir- 
cuit can be used for transmission with a 
power tube and increased "B" voltage. All 
classes of "super" results may be obtained, 
which makes it an ideal vacation outfit. 

There are several aerial combinations that 
work well ; one of the most interesting is to 
connect the point G to the ground and touch 
the moistened finger to point A. For apart- 
ment houses, two combinations can be used : 1- Connect the point G to ground and the 
point A to some metal object or a small 
aerial in the room and 2 -just connect the 
point A to the ground. 

To operate the set in the car, connect 
the point G to the frame of the car through 
the steering wheel and the point A to the 
metal top or a small aerial in the top of the 
car. 

When camping out, the best collector seems 
to be a wire from the point A to a ground 
connECtion about six or eight feet from the 
set ; a short aerial may also be used. 

If this is a "super," it is far superior to 
anything you have ever tried before in that 
line and it may be due to the fact that there 
are no large coils, condensers, or resistances 
to impede the real action of what a "super" 
might be, if given a chance. 

MECHANICAL THEORY 
You have often turned the variable conden- 

ser of a standard regenerative set up to zero 
(Continued on page 644) 
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Some Power Considerations In Radio 
Transmission 

JT IS well known that distance records 
in radio reception are made at night, 
and that the daylight range of a trans- 
mitting station is only a fraction of the 
night range. This statement holds for 

short waves, such as the wave -lengths under 
600 meters used by the broadcasting stations. 
For long waves the case is somewhat dif- 
ferent; it is found, for example, that in 
the eastern part of the United States the 
best hours for reception from Europe are 
in the morning, after daybreak, until early 
in the afternoon, and the commercial cir- 
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cuits between Europe and the United States 
are worked at their fastest during this inter- 
val. But this is on 12,000 meters and up. 
When it comes to broadcast reception, how- 
ever, a good many listeners cover their 1,000 
or 2.000 miles after dark, although limited 
to a range of not over 100,miles in daylight. 
The telegraph amateurs, likewise, do all their 
brilliant relay work in the still hours of the 
night. 

An interesting question arises : By how 
many times would these low -wave stations 
have to increase their power in order to 
cover, in the daytime, the distances which 
they frequently span at night, under favor- 
able conditions ? Lacking experimental data 
and insight into the energy relations of 
radio transmission, one's first tendency would 
he to estimate 20 times, perhaps, or something 
on that order. The correct figure is no 
less than 10,000 times ! That is, 500 watt 
stations like WJZ or WEAF, in order to be 
heard as far by day as by night, would have 
to increase their antenna power to the un -. 
heard of value of 5,000 kilowatts ! 

This conclusion at first seems fantastic to 
the practical radio man, but it is the result 
of actual observations by engineers given in 
a recent paper. * The S. S. America, west- 
bound, sent signals during the night, when 
she was about 72 hours out from the At- 
lantic coast and .over 1,000 miles from the 
United States, and these were measured for 
intensity by the engineers at Elberon, N. J. 
During the night the field strength at El- 
beron, expressed in millionths of a volt per 
meter or receiving antenna height, was over 
200 units. At sunrise this fell to a value 
of two units, and remained at this point 
during the day. In other words, the receiv- 
ing_ aerial at Elberon received 100 times as 
much voltage from the America at night as 
in the daytime, when the vessel was about 

By CARL DREHER 
1,100 miles away, and sending on 373 meters. 
But this received voltage depends directly 
on the value of the current in the transmit- 
ting antenna, so that in order to sustain the 
strength of the received signal during the 
day at the night level, the S. S. America 
would have had to put 100 times as many 
amperes into her aerial as formerly. The 
power in the aerial equals the square of the 
antenna current multiplied by the antenna re- 
sistance. In order to get twice the antenna 
current, we must inject four times as much 
power ; to triple the antenna current, nine 
times the power is required ; in order to get 
an antenna current 100 times as strong, the 
set must be 10,000 times as powerful. From 
the commercial standpoint, this is, of course, 
a prohibitive requirement in the above case. 
The vessel could not carry a power plant 
large enough to supply the radio set and 
turn the propellers at the same time, nor 
would there be space for the erection of 
an aerial large enough to radiate the power 
if it were available. 

Fundamentally radio transmission is a 
problem in amplification. In a radio tele- 
phone set we take the comparatively feeble 
energy of the human voice, which, unaided, 
can cover only a few hundred feet, and 
amplify it to power level by electrical means. 
This power is radiated in the form of an 
electric field and most of the energy is ,ost 
in space. The authors in the paper quoted 
above say, "In the radio telephone circuits 
which were operated in the experimental 
work the power in the sending antenna to 
that in the receiving antenna is in the ratio 
of roughly ten to the tenth power." That is, 
for distances of the order of several hundred 
miles, as an engineering proposition, we can 
expect to pick up only about one ten -billionth 
part of the energy we manage to put into 
the transmitting aerial. So, in order to get 
a workable signal, we must amplify once 
more and recoup, in a measure, the space 
losses. But there is an important difference 
between amplification at the transmitting end 
and at the receiving end. The latter is gen- 
eral amplification -it brings up not only the 
desired signal, but the interfering signals of 
both man and nature, including static. The 
former is individual amplification ; it raises 
only the desired signal and tends to put it 
out of the reach of harm from other stations 
and atmospheric disturbances. On the other 
hand, transmitter amplification is a power 
proposition and involves great expense. Re- 
ceiver amplification is comparatively inex- 
pensive, so within the limits of its utility it 
is preferable. In practice the two methods 
supplement each other, with receiver am- 
plification predominating where expense must 
be kept down and reliability of service is not 
essential, transmitter amplification taking its 
turn where continuity of service is a prime 
requisite. That is why amateurs do their 
trans -Oceanic and trans - Continental work 
with power on the order of that of an or- 
dinary incandescent lamp, while commercial 
communication is carried on with something 
like 5,000 times this power for the same 
distance. But the amateurs get across only 
occasionally, and that mainly during the 
two most favorable months of the year, while 
the commercial interests transact their busi- 
ness all year round, though somewhat better 
in winter than in summer. No one has as 
yet been willing to invest so much money in 
the transmitter that the service would be ab- 
solutely unaffected by the increase in static 
during the summer. 

The crystal receiver is about the only type 

still in use which depends entirely upon the 
transmitter for its signal. Consequently 
its range is comparatively limited. In this 
connection it should be noted that a receiv -' 
ing set may amplify even without the use 
of tubes specifically known as amplifiers ; a 
single bulb regenerative set has a much 
greater signal current in the plate circuit 
than is received from the aerial and deliv- 
ered to the grid, regeneration being, in fact, 
the most useful, widely employed and eco- 
nomical form of radio frequency amplifica- 
tion. 

The familiar Austin -Cohen transmission 
formula is 

Ir 
188 h. hr TS 

Rod 
where 

Ir= current in receiving antenna in am- 
peres. 

h.. =height or transmitting antenna in 
meters. 

hr= height of receiving antenna in meters. 
Is= current in transmitting antenna in 

amperes. 
R= resistance of receiving antenna in 

ohms. 
X= wave -lengths in meters. 
d= distance between stations in kilometers. 
This is the simple formula for the ideal 

condition of no absorption in the space be- 
tween the stations. Later the absorption 
factor which must be added when the f or- 
mula is used for actual engineering calcu- 
lations will be discussed. The simple for- 
mula, however, may be re- written for pur- 
poses of analysis as follows : 

Ir- gd (h,Is) R) 
This resolves the formula into three divi- 

sions, the first containing the constant 188 
and the factors common to the two ends of 
the circuit, namely, the wave -length and the 
distance between the stations ; the second 
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division referring to the transmitting sta- 
tión, and the third to the receiving station. 
The received current is greater the shorter 
the distance between the stations, of course, 
and goes down inversely as the distance in- 
creases. This must be so because the ra- 
diated energy must spread over the circle 
where radius is "d" and the circumference 
of this circle is 2 " d. Also, we see that for 
the condition of no absorption the shorter 
the wave -length, the better, as far as radia- 
tion is concerned. 

(Continued on page 616) 

*See H. W. Nichols and Lloyd Espenschied, "Radio Extension of the Telephone System to Ships at Sea," Proceedings of the Insti- 
tute of Radio Engineers, Vol. II, No. 3, June, 1923. 
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Everyday Observations of the Beat Phenomenon 
By W. PALMER POWERS 

OF STEVENS INSTITUTE OF TECHNOLOGY 

PROBABLY one of the most impor- 
tant principles employed in radio to- 
day is the principle of beat produc- 
tion. The designer is always con- 
cerned about the production of beats. 

He is, as a rule. either attempting to 
produce them or eliminate them. Certain 
radio devices depend upon the production of 
beats for satisfactory operation. while the 
production of beats is fatal to others. The 
production of beats has been widely used in 
radio and for this reason many have the im- 
pression that the principle has no other field 
of application. It is the purpose of this ar- 
ticle to call the readers' attention to a few 
of the everyday examples of the production 
of heats which are not associated with radio, 
and to stimulate, if possible, an interest in 
this basic principle which will result in its 
more general use. 

THE CONDITIONS REQUIRED FOR BEAT 
PRODUCTION. 

Beats are produced when two regular peri- 
odic impulses exist simultaneously, providing 
the periods of the impulses arc slightly dif- 
erent. (The word impulse is used here to 

Fig. 4. Beats Produced by Two Window Screens 
Placed In the Same Line of Sight. 

indicate ally sort of disturbance.) To those 
who are familiar with radio, the idea is 
easily understood. For example, a 3,000,000 - 
cycle wave associated with a 2,999,000 - 
cycle wave will produce a beat frequency of 
1.000. 1 f these component waves are sine 
waves. the variation in the resulting beat 
impulse will be of the same form. If the 
component impulses arc not simple waves, 
the resultant will, of course, he irregular in 
contour. However. as long as the component 
impulses are regular and periodic (as long 
as they repeat regularly). the resultant will 
be some form of beating impulse. The fre- 
quency of the resultant is always equal to 
the difference of the component frequencies. 
In electrical work it is quite usual to employ 
smooth waves and, as a consequence, the re- 
sultant wave is also smooth. In other fields 
it is not convenient to use smooth waves, but 
it is possible to employ some sort of regular 
recurring sequence of events and thus make 
possible the production of heats. 

THE DETECTION OF BEATS 
We are able to detect beats in sound, 

providing the rotponent,4 arc distributed with 

Fig. 3. Visible 
Beats Pro- 
duced by Two 
Picket Fences 
in the Same 
Line of Sight. 

535 

. - 

Itll.l'.!!- f'Ifi'fI'I"Il,iti1Ii7lüíiü' 
i'' 

!W nll IG: 111 , 111IIIII IIII'llll!III 

respect to lime. For example, two strings 
vibrate with slightly different frequencies; 
the result is an audible beating effect. 

We arc able to detect heats visually if the 
components are distributed with respect to 
space. For example, lay off a few marks 
regularly spaced on a piece of paper and 
repeat the process on the same paper using 
a slightly different spacing. The result will 
show regular beats which, of course, are 
visible. (See Figure 1.) 

We are able to detect beats by our sense 
of feeling, if the components are distributed 
with respect to time and are capable of pro- 
ducing appreciable motion. For example, in 
a certain piece of machinery there may exist 
t.wo independent vibrations clue to the na- 
tural period of certain parts of the structure. 
These two vibrations result in a slow and 
regular beating of the machine as a whole. 
By placing the hand on the frame of the 
machine, this effect is readily detected. 
SOME FAMILIAR EXAMPLES OF SOUND 

BEATS 
Beats resulting when two tuning forks 

of slightly different pitch are operated si- 
multaneously. 

Beats resulting when two strings of a 
musical instrument are slightly out of tune. 

Beats resulting when two electric cur- 
rents of slightly different frequencies are 
applied simultaneously to the magnet of a 
telephone receiver. 

Beats resulting from the interaction of 
harmonics of a musical note. 

One could extend this list to a consider- 
able length with very little effort, and the 
analysis of each case would doubtless lead 
to some interesting results. The results of 
these investigations will possess one feature 
in common. In each case there will be 
found two or more sound disturbances, each 
having- a regular period. 

s 

Beats Result - 
s, ing from the 

Existence of 
Two Series of 
Regularly 
Spaced Marks. 
Each Series 
Having a 
Slightly Differ- 
ent Spacing. 

SOME EXAMPLES OF VISUAL BEATS 

Beats resulting from the existence of two 
series of regularly spaced marks. each series 
having a slightly different spacing. (See 
Fig. 1.) 

Beats resulting when two picket fences are 
seen in the same line of sight. (One being 
visible through the other.) (See Fig. 3.) 

Beats resulting when two window screens 
are placed in the same line of sight. (See 
Figs. 4 and 5.) 

Beats resulting when observing the spokes 
of a wheel through the spokes of another, 
as for example, the wheels of a passing 
automobile. 

Fig. 5. Visible Beats Produced by Two Window 
Screens as Seen from an Angle. 

Beats resulting when looking at an or- 
dinary electric fan through the blades of 
another, both fans, of course, being in mo- 
tion. 

Beats resulting in motion pictures of auto- 
mobile wheels, airplane propellers, etc., due 
to the fact that the time between exposures 
is not far from the time between similar 
positions of the spokes or propeller blades. 

The mottled effects in some of our most 
beautiful fabrics are frequently due to the 
existence of two layers. These peculiar 
and changeable effects are the results of two 
more or less regular fabrics constantly 
changing in relative position. 

Beats are visible in the natural folds of 
a lace curtain due to the overlapping of two 
or more layers of fabric. 

An ordinary electric fan, when in motion, 
may show some peculiar effects if viewed 
under an electric lamp. If the lamp is 
operating an alternating current, the light 

(Continued on page 622) 
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The Amateur Traffic Problem 
By HOWARD S. PYLE, A. M. I. R. E. 

Ass't U. S. Radio Inspector, Eighth Radio District 

AVERY, very serious mistake is occur- 
ring nightly in the amateur world - 
a mistake that is worthy of grave 
consideration. In the opinion of the 
writer it is the greatest single reason 

for the controversy between the broadcast 
listener and the amateur. This is the method 
in which actual amateur message traffic is 

being handled. The broadcast listener as- 
serts that the amateur is not performing any 
useful work. The amateur stoutly main- 
tains the opposite, and points with justifiable 
pride to the service of amateurs during the 
period of late hostilities. This, however, 
only brings forth a grudging assent from 
the opposite faction who immediately 
counters with, "Well, what are you accom- 
plishing NOW ?" And then the particula,- 
amateur under fire swells up with pride and 
cites as an example of their peace time ac- 
tivities, the free relaying of public messages 
to practically any part of the United States. 
Facing the facts, this is a joke! Let us see 
why. 

Accepting a message from a sender im- 
poses a real obligation on the amateur to 
put it through. The operator with whom the 
original message is filed, sees as his one and, 
only object the moving of that message to 
some other station at the earliest possible 
moment. Now here is where the joker 
enters. It is apparently UNIMPORTANT 
to WHAT particular station it is forwarded 
as 'long as it leaves the station of origin, 
thus relieving this latter of responsibility. 
A message originating in Columbus, Ohio, 
for instance, destined to St. Louis, will in 
all probability go from Columbus to Lans- 
ing, Michigan, because Lansing happens to 
answer a "CQ west" transmitted by the 
Columbus station. Lansing in turn prob- 
ably gives it to Indianapolis who further re- 
lays it to Cincinnati, thence to Louisville and 
finally St. Louis, provided it has not be- 
come lost enroute, as many do. The obvious 
method would have been for Columbus to 
get that message to Cincinnati, then Louis- 
ville if necessary and finally St. Louis, a 
much more logical route, eliminating two 
absolutely unnecessary relays. It would be 
much more preferable to delay the message 
an hour at the station of origin, to enable 
pushing it through via the proper route, 
than to cause two or three days' delay by 
routing it by the first described "zig -zag" 
route. 

LOOK AT THE MAP FOR SHORTEST 
ROUTE 

The possible explanation for poor routing 
of messages appears to the writer to be due 
to the failure of amateur operators to deter- 
mine the location of a station before they 
give him traffic. Coming into the air with 
his own transmitter at station 8DAG, in Jan- 
uary of last year, the writer was given traf- 
fic by numerous stations for relay without 
a "QRA" and at a time when the writer's 
address had not yet appeared in any call book. 
The station was "somewhere in the eighth 
district," which to them seemed to be suffi- 
cient QRA. Innumerable times messages 
have been offered by second and third dis- 
trict stations for relay BACK into THEIR 
OWN DISTRICTS, they, apparently, "asp 
suming" 8DAG to be on the eastern border 
of the eighth district, when in reality it was 
on the extreme western line. The prize 
came one evening when a message originat- 
ing in Toronto, Canada, destined for Boston, 
Mass., was offered the writer, then in Cin- 
cinnati, Ohio ! Trace it on the map! 

Passing on to the next subject in connec- 

tion with amateur traffic handling methods, 
suppose we consider the time element. Im- 
mediately a message (the word being gen- 
erally accepted as symbolic of quick com- 
munication of intelligence) takes a length 
of time equal to, or greater than, the time 
consumed in transmitting such intelligence 
through the usual postal routes, it defeats 
its purpose. But when it requires, in an 
overwhelming majority of cases, a period of 
time far in excess of that consumed in for- 
warding communication by the old "pony 
express" or stage -coach route then it 
becomes a laughable attempt at accomplish- 
ment. And the politely shielded smile 
which meets the boaster of "free public 
messages via amateur radio" bears this out. 
The time element MUST be reduced! Part 
of the fault perhaps the largest part 
is due to the faulty routings which we have 
already discussed. 

HE author of this most in- 
teresting article is an old - 
timer who, knowing the prob- 

lems of amateur Radio, is well 
qualified to suggest remedies for 
the present conditions, and what 
should be done for the good of 
the art. He has owned and op- 
erated amateur stations: 

"MA" (Prior to 1912 law) Pat- 
erson, N. J., 7HP, 7NG,,7FZ, 70E, 
8DAG at various periods since 1909. 
He has seen service in practically 
all parts of the world as wireless 
operator, afloat and ashore, and 
has instructed in radio schools, 
both military and commercial. He 
had five years of radio opera- 
tion, installation and maintenance 
in the U. S. Navy, including a 
year in Naval Overseas Transport 
Service during the late war. He 
served as Supervisor of Traffic at 
a high power naval center station, 
was operator of Alaskan high 
power circuits, Chief Radio Engi- 
neer in a prominent manufactur- 
ing company and is now Assistant 
U. S. Radio Inspector for the 
eighth radio district, with head- 
quarters at Detroit, Mich. He 
has held all grades of U. S. Radio 
Licenses including extra first grade 
commercial. 

Another large share of the blame rests 
on the shoulders of the various operators 
through whose stations the message passes. 
Irresponsibility is the proper name for it. It 
is said that no enterprise will receive proper 
attention nor render an adequate service that 
does not bring financial gain. Amateur radio 
must be the exception; in fact it should be 
almost a RELIGION with the amateur sta- 
tion owner and operator to uphold the game 
by demonstrating the reliability of service 
that can be expected from amateur radio. If 
an amateur does not care to assume the re- 
sponsibility incident to moving message traf- 
fic with despatch, which sometimes means 
late hours through heavy interference and 
had atmospheric conditions, he has ABSO- 
LUTELY NO RIGHT to accept traffic of- 
fered him in good faith by some conscien- 
tious station working to keep the game on 
its proper level! 

Doubtless thee writer will be severely 
criticized for these bald statements, and 

records such as the fast transmission to 
Hawaii from Connecticut with only one 
relay in Minnesota, be quoted as in- 
dicative of proper routing and fast com- 
munication. But, such records are so ex- 
ceptional, compared with the average 
methods of communication by amateur radio, 
that they become the subject of leading 
articles in the radio journals, with photos 
of the stations and owners ! They are even 
considered unusual enough to warrant 
space in the daily press ! Undoubtedly a 
marvelous accomplishment, but to make 
amateur radio accomplish a REAL pur- 
pose, these records must become the corn - 
mon -place and poor routing and time be 
the exceptions. The writer does not neces- 
sarily mean that long jumps and split -sec- 
ond time as in the Hawaiian relay become 
the rule, but merely that good, common, 
horse -sense should result in a message 
filed in Philadelphia in the evening, des- 
tined for Chicago, reaching there by an 
almost straight line, employing but two 
or three relays, in a few hours from the 
time of filing. This can be done between 
average stations under prevailing conditions. 
UNIMPORTANT MESSAGES CAUSE QRM 

It is perhaps foolish to dwell on the 
utter foolishness of the majority of mat- 
ter transmitted as messages. However, as 
we are well started on our subject, let us 
at least generalize on this point. Not so 
long ago the air was badly "spattered" 
with, "Greetings by radio." This became 
such a common form of message that often 
a station would call another, give him such a 
message and say, "Rest all same body, hr 
nr 2 to sig " etc., until he had 
run off a string of ten or twelve. Utter 
rot, and the stations in time came to real- 
ize it and voluntarily began to refuse to 
handle such messages when offered. In a 
short time, they very naturally became 
practically extinct. 

During the last winter and spring season, 
a new "nigger in the wood- pile" appeared 
in the form of messages reading, "Thanks 
for card. Will QSL," or similar "intelli- 
gence." These appeared to an even _greater 
extent than the "Greetings by Radio" type 
had formrely done, and, towards the close 
of the season, efforts were well under way 
to stamp out this newer menace by the 
same system of refusal of those offered. 
They are pretty well in the minority now, 
but what next ? Why not show some dis- 
crimination in the acceptance of traffic that 
is meaningless ? This discrimination should 
be directed towards the sender, for once 
we have accepted a message for trans- 
mission it is our moral obligation to see it 
on its proper way. The fault in cluttering 
the air with useless messages lies in the 
amateurs themselves, and in their organiza- 
tions. There has been, and still is -in 
fact it is on the increase each month - 
a mad scramble for large message totals. 
This is encouraged by radio publications 
and a good natured rivalry instituted among 
the better stations to see who can turn in 
the greatest monthly total of messages 
handled. This is WRONG, positively and 
absolutely wrong ! It is spoiling the game 
and causing dissatisfaction between the 
various factions second only to improper 
routings and consumed time in transmis- 
sion! The object should be not how 
MANY messages can be handled -for 
we already know the physical limitations of 
amateur radio transmission but what 

(Continued on page 606) 
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Silent Code Will Reduce Interference 
HE invasion of a heretofore unutil- 
ized band of frequencies for the 
transmission of radio telegraph signals 
is contemplated by the Signal Corps 
of the War Department in the 

application of the recently proposed 
modification of the Morse telegraph al- 
phabet. The resumption of activities 
of the Signal Corps Radio Research 
Laboratory, located at the Bureau of Stand - 
ards, with the transferral of Lieutenant 
Colonel J. O. Mauborgne from Chicago to 
Washington in charge, signifies the earnest- 
ness with which this branch of the Federal 
government is attempting to apply the new 
telegraph code system. 

"This plan proposes to enter the unused 
infra -audio range, which would not only 
add a most useful band of frequencies to 
those now used, but would give a band below 
the range of the human ear," asserts Major 
General George O. Squier, Chief Signal 
Officer of the United States Army, who is 
shown in the exclusive photograph, repro- 
duced with this article, operating the 
machine for transmitting the modified 
Morse telegraph alphabet. For the reason 
that this method of signalling is capable of 
utilizing a band of frequencies not audible 
to the human ears, it has been picturesquely 
referred to as the "silent code:" 

The Chief Signal Officer of the Army 
recites a patent fact when he states that 
"the radio engineer has utilized and made 
his own all of the audio- frequency range 
and at least several octaves of the radio - 
frequency range, and has devised apparatus 
for the amplification and rectification of both 
of these ranges, audio and radio." If addi- 
tional bands of frequencies are opened up 
as avenues of travel for radio -telegraph sig- 
nals, so to speak, the existing interference 
experienced in the reception of music and 
speech by means of radio telephone receiv- 
ing sets would be appreciably obviated. 
"This method of eliminating interference is 
the most effective," avers Major General 
Squier. 

The kind of interference just referred to 
is that due to the congestion of the atmos- 
phere with the offerings of song and story 
by the approximately 550 broadcasting sta- 
tions operating on a limited band of wave- 
lengths ranging from 200 to 600 meters. 
Then, too, there is the major confusion, 
which this proposed code system would obvi- 
ate. namely, the signals transmitted from 
arc and spark transmitters of the radio tele- 
graph.stations. Aside from these forms of 
artificial interference, man -made as it were, 
there are the natural atmospheric disturb- 
ances, in other words, "static." 

The sending of the telegraph alphabet by 
varying the intensity of the three elemental 
signals instead of the transmission dots, 
dashes and spaces according to different 

. time intervals, would probably aid in the . 

suppression of atmospheric disturbances. 
Certainly, the new code system operating on 
modulating frequencies of a very low order, 
would encounter "static." The latter. also, 
isbelieved to be impulses of a low frequency - varying from 200 to 300 cycles a second. 
The proponents of the modified Morse tele- 
graph code express the belief that instru- 
mentalities can be devised for distinguish- 
ing between atmospheric disturbances and 
the low modulating frequencies on which 
the . orderly signals are borne. 

The ability to differentiate between at- 
mospheric disturbances and the low modu- 
lating frequencies employed by the new 
Signal Corps. alphabet is indicated by ex- 
periments. It is observed that a modulating 
frequency as low as 10 cycles a second -a 

By S. R. WINTERS 

Major General George O. Squier Seated Before His Machine Which is a Portion of a New System 
for the Transmission of Signals at Verb' Low Frequencies. Instead of a Make- and- Breald System the 

Signal Intensity is Varied. 

very high frequency for ocean cable prac- 
tice- corresponds to 75 words a minute. 
This exceeds that of any form of sound 
reception. A modulating frequency of 60 
cycles per second, the normal power fre- 
quency, is equivalent to a rate of trans- 
mission of 450 words a minute, allowing five 
letters to the word. 

If, however, this rate of transmission is 
incompatible with the traffic conditions, it is 
only necessary in the sending of the Signal 
Corps code to make the same perforations 
in the transmitting tape correspond to a suit- 
able even multiple of a semi -cycle in order 
to slow up the speed to any desired value. 
To illustrate, by making each of the signal- 
ling units correspond to six complete cycles 
of current instead of one semi- cycle, the 
rate of transmitting this telegraph alphabet 
is reduced to 37% words a minute, a speed 
corresponding to commercial signalling. 
Wave trains are used as the signalling ele- 
ments in the Signal Corps system. The ratio 
of the lowest frequencies employed in radio 
telephony to the modulating frequencies con- 
sidered in the modified Morse alphabet is 
of the order of thousands. 

-The new system of signalling as such, by 
means of which dots, dashes and spaces are 
sent by varying their intensities, has already 
been fully discussed in the pages of this 
magazine. However, its application as con- 
templated by the activities of the Radio 
Research Laboratory of the Signal Corps, at 
the Bureau of Standards, advances this 
radical method of signalling beyond the 
stage of mere theory. The use of the new 
alphabet as a method of signalling in the 
event of future wars, doubtless prompts the 
Signal Corps to lend its present energies 
toward practical application. 

Its significance in times of peace, how- 
ever, contemplates a conservation of the 
avenues of communication, familiarly known 
as ether lanes. The radio telegraph and 
radio telephone are both clamoring for 
room, comparable to a "pack- and -jammer" 
trolley car in which the occupants hang onto 
straps with bull -dog tenacity. Figuratively, 

the crowded ether lanes are in this condi- 
tion today. The prevailing confusion is even 
cumulative! Now, according to the inven- 
tion of C. Francis Jenkins of Washington, 
D. C., the broadcasting of photographs 
through space is not a remote accomplish- 
ment. Still but another step, recently dem- 
onstrated in his laboratory, motion pictures 
may be eventually dispersed in a manner 
not greatly dissimilar to the present method 
of broadcasting music and speech. 

Little wonder is it then, that Major Gen- 
eral George O. Squier in advocating the 
application of the modified Morse alphabet 
vigorously emphasizes the exigency in these 
words, "The conservation of the ether lanes 
is suddenly rising to international import- 
ance. In addition, the daily growing uses of 
radio for the solution of auxiliary problems 
such as range finding, navigation, beacons, 
etc., further serve to complicate the prob- 
lem which will require and demand addi- 
tional ether channels to serve the public of 
the near future." 

STATE COLLEGE TO TEACH 
RADIO BY CORRESPONDENCE 
Correspondence courses in radio reception 

and transmission are now being offered by 
the engineering extension department of the 
Pennsylvania Stat., College. According to 
N. C. Miller, head of the department, this 
new bit of extension service has been insti- 
tuted in response to a large number of re- 
quests that have been 'received. 

The course is divided into two parts, each 
with its own text and assignment pamphlets. 
The first part establishes principles, and suf- 
fices for the ordinary student. It takes up 
common electrical phenomena, radio circuits, 
the vacuum tube, amplification, sources of 
power, transmission circuits, and applica- 
tions of radio. 

The second part is a continuation for those 
desiring advanced instruction and goes more 

(Continued on page 623) 
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Radio In the Professional Field 

Above: The Super- Hetero- 
dyne Receiver Used at Sta- 
tion WCAP at Washington, 
D. C. Sever "N" Tubes Are 
Employed in This Set, Three 
of Which Are for Radio Fre- 
quency Amplification, One as 
Oscillator, Two as Detectors 
and One as an Audio Fre- 
quency Amplifier. Note the 
Loop Aerial Behind the Cab- 
inet. cOKadel & Herbert. 

Above Right: Dr. C. P. 
Steinmetz, Chief Consulting 
Engineer of the General Elec- 
tric Company, is an Enthu- 
siastic Radia Fan. He is 
Here Seen Adjusting the 
Small Set Which He Uses 
at His Summer Camp on the 
Mohawk River, near Schenec- 
tady. He Gets Most of the 
Larger Stations with His Set, 
But His Favorite Naturally 
is WGY, the General Electric 
Company Station at Schenec- 

tady. 

Mr. Golden, in the Laboratory of the Experimenters' Information Service, New York City, Doing Quite 
a Stunt in the Way of Multi-plea Reception. He is Receiving Five Distaat Stations on Five Separate 
Super -Heterodyne Receivers at the Same Time. This Well Proves the Se.ectivity and Ease of Control 

Possible with These Sets. Practically No Interference Was Noticeable During the Experiments. 

Amateur Radio (n the Orient 
By ROY A. ANDERSON 

THE thought of the average amateur has 
been taken up with his own ac'.iieve- 
ments, and to a large extent he has 

ignored the foreign radio hug; in point of 
fact it can be said that he has hardly even 
stopped to think that there might even be 
such a thing. There is though, and some 
of those in Europe have recently brought 
themselves into the limeligh_. 

There are only a few others. perhaps, but 
they're there. Who? The Oriental. fan, 
novice. amateur or hug, whichever name you 
think suits him best. 

A recent trip to the Orient enabled me to 
get the idea that they were there. Limited 
time, though, rendered it practically im- 
niccihle to cee any amateurs tiersa:-tally. 

In Kobe, Japan, the first thing that struck 
my eye was a sign in English proclaiming 
a branch of a Tokio radio store. 

In Hong Kong I was fortunate enough 
to talk with a radio man. While legisla- 
tion there is far from being as lenient as 
in America, it is better than in China or 
Japan (remembering that Hong Kong is 
an English colony). 

Rather than tell my uninteresting experi- 
ences in rounding out little or no news I 
will give some extracts from some of the 
oriental papers, relating incidents which 
happened while I was on the other side. 

A Shanghai paper contained the follow- 
ing item : . 

"At a meeting of the Shanghai Amateur 

Radio Society at the National Y. M. C. A., 
Tuesday, Professor C. H. Robertson, the 
vice- president, said there were several radio 
organizations in Shanghai among foreigners 
and Chinese, and suggestions had been made 
for a federation of all of them, in order to 
put amateur radio effort on an inclusive 
f octing." 

From this item one can readily see that 
not only the foreigners -Americans, Eng- 
lish, etc., -but the Chinese themselves are 
interested in the game. The very fact that 
organizations have already been formed 
shows that it has been there, and even though 
legislation is unfavorable to the large major- 
ity, there are those who mean to stick 

(Continued on page 620) 
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Carl W. Klenk's Station 9AAU 
s TATION 9AAU employs two transmit- 

ters, No. 1 for voice only and No. 2 for 
C.W. only. 

Both transmitters receive their plate sup- 
ply from a 1,000 -volt Emerson generator, 
employing as a filter system two 1% -henry 
chokes and 1 mfd. condensers. This pro- 
duces a pure D.C. note for transmit- 
ter No. 2 and the modulation is as nearly 
perfect as possible on transmitter No. 1. 
Positively no generator hum is noticeable. 

Transmitter No. 1 uses two 50 -watt 
tubes in the Hartley circuit with the 
Heising system of modulation. The 
plate voltage in this case is cut down to 
850 volts by means of a field regulator. 
On 200 meters, this transmitter radiates 
3.8 thermocouple amperes. 

Transmitter No. 2 uses three 50 -watt 
tubes in parallel using the famous 1DH 
circuit, 1,000 volts on the plates. On 200 
meters this set radiates from 5.0 to 5.5 
thermocouple amperes. 

The antenna is of the ordinary flat 
top "T" type, with an 8" cage lead -in di- 
rectly to the set. The masts are 55' high 
and 55' apart. The antenna is composed of 
eight No. 14 wires on a 14' spreader, the 
actual- length being 50' and actual height 
from earth 50'. 

A counterpoise somewhat different 
from the conventional type is employed, 
consisting of 24 No. 14 rubber covered 
wires, 60' long, lying directly on the earth. 

According to Hoyle, a counterpoise 
should give best results when suspended 
directly under the antenna and suspended 
10' to 15' above the earth. We tried this 
type and got fairly good results, but in 
an endeavor to eliminate the unsightly 
appearance by having a lot of wires sus- 
pended over the greater part of a small 
back yard, we placed eight insulated 
wires directly on the earth and were sur- prised at the result. We increased the number of wires until we reached 24 and found that this not only did away with 
the unsightly appearance of so many wires 
but actually increased the efficiency of the transmitters. 

In addition to this we employ a tuned ground composed of four 2" pipes driven 8' into the earth. 
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A Well Designed Station Which Has Been Heard In New Zealand, Canada and the Azores. Separate Transmitters Are Used For C. W. and Phone. 

At this time, the wires of the counter- 
poise are completely covered by grass 
and cannot be seen, doing away entirely 
with the unsightliness and also permits 
children to play in the yard without in- 
terfering in any way with the wires. 

Two receivers are used : a Grebe CR-8 
and a home -made three -circuit spider - 
web receiver. 

This equipment is housed in a small 
8'x8' shack in the rear of a 35'x70' 
back yard. 

9AAU has been in existence for about 
2% years a 1-K.W. spark being first 
employed and replaced later by a 20 -watt 
C.W. set. 

The new transmitters were installed 
in the early part of this year. Nothing 
of any great importance was attempted 
prior to this spring. Since March 15 
9AAU has been quite active and since the completion of the above described 
counterpoise, about June 1. 9AAU has 
been heard nightly and consistently. 

Two 

9AAU was heard in May and June by 
F. D. Bell of Waihamo, Otego, New Zea- 
land and in the Azores in July by the 
Rev. A. F. Drake of the First Presby- 
terian Church of Orange, Texas. This 
station has also been heard in Hawaii, 
Alaska, every district in Canada, Canal 
Zone, Panama, Cuba and in every State 
in the U. S. 

Every district including Canada has 
been worked during the summer. 

The best heard reports during the hot 
weather, July and August were from 
7SE, 7PZ, 6A0, 2PF, 1BRQ, 1BHJ, 
IBOA, 2DAB, New Zealand and the 
Azores, and many others. 

The equipment, including receivers and 
transmitters, except of course the Grebe 
CR-8, were built by the operator who is 
IS years old. 

CARL W. KLENK, "AR" Op. 
3148 Halliday Ave. 
St. Louis Mo. 

J. R. Watson's Station 3JV 
THE transmitter at 3JV, which is shown 

at the extreme left is a ten- watter, em- 
ploying the Stanley reversed feed -back 

circuit. The filter system consists of 14 jars 
with ammonium phosphate solution 2 -mfd 
condenser, and a 5 -mh. choke. Absorption 
modulation is used for local phone work. 
Radiation obtained is 1.7 hot -wire amperes 
on straight C.W. and 1.2 amperes on phone. 

This Well Laid Out Station Comprises a 10 -Watt Transmitter and Standard Regenerative Receiver 
With Amplifier 

The aerial is a five -wire cage, 80' long 
and 50' high. It is tapped in the center and 
a 6" cage leads directly to the instruments. 
An eight -wire fan counterpoise is located 
20' below. 

A three- circuit variometer receiver, with 
two steps of audio freqeuncy amplification is 
used. Amateurs in every district but the 
sixth have been copied through the Magna- 
vox. 

J. R. WATSON. 
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The Great Radio Messaffe From Mari 
By ELLIS PARKER BUTLER 

Author of "Pigs Is Pigs" 

He Had No Success Whatever Crystallizing the Limburger Cheese After It Had Been Boiled. It Would Not Form Itself Into Crystals. It Formed Ropes and 

Slabs of Limburger Linoleum and Soup, But it Wod Not Form Crystals. It Formed Odors So Strong that the Roof Flopped Up and. Down and the 
Foundations of the House Palpitated, But it Would Not Crystallize. 

TO receive a message from Mars has 
long been_the hope of many of our 
eminent scientists, for it is known that 
the planet has an atmosphere capable 
of supporting human life, although it 

is believed- because the weight of a given 
mass at Mar's surface is only three- eights 
of the weight of the same mass at the sur- 
face of the earth -the men of Mars must be 
very . much larger than the men on our earth. 
Certainly they would be far larger than Mr. 
Ithuriel Duff, of 564 Sausage Street, Hobo- 
ken, N. J., for he is what one might justly 
call a mere shrimp. And yet, small as 
Mr. Duff is, his is the honor -as he himself 
admits -of having received the first message 
by radio from Mars. 

There is no doubt in my mind that Mr. 
Duff did receive such a message, and on a 
crystal set, for the facts were given me by 
an official of a state institution. This offi -. 

cial was a large muscular man and he wore 
a uniform with a cap to match, and I 
always believe anything a man in a uniform 
tells me. This official's name is Casey - 
Michael Francis Xavier Casey -but he is 
called Mike for short. By his intimate 
friends he is addressed as Bum -nose Mike, 
but this is only because at one time he was 
a prize -fighter and one of his opponents, as 
Mr. Casey himself says, gave him a "biff on 
the smeller." But that has nothing to do 
with the amazing discovery of Mr. Duff. 

I found Mr. Casey, when I went to in- 
terview Mr. Duff on behalf of the Upper 
Flushing Scientific and Annual Clambake 
Association, most agreeable. His uniform 
was of a greenish brown cotton stuff, and 

an his cap and the flap of the collar of his 
coat was a number -number 47, in fact - 
in what at first seemed to me gold num- 
erals. I later decided they were not gold 
but only brass, either highly polished or 
gold- plated. 

"Mr. Casey, sir," I said, "I have come to 
interview that distinguished radio scientist, 
Professor Ithuriel Duff, on behalf of the 
Upper Flushing Scientific and Annual 
Clambake Association. While we have 
read rather complete accounts of Professor 
Duff's discoveries, and several papers on 
Them have been written by our members, 
and read at our meetings, a dispute has 
arisen among us, and I have been delegated 
to interview Professor Duff and get the true 
facts. 

"It seems, Mr. Casey, sir," I continued, 
"that some doubt has arisen whether Pro - 
fessor Duff actually heard from Mars itself. 
As you know, sir, the eccentricity of the 
orbit of Mars is very much greater than that 
o= the orbit of the Earth, being 0.093 as 
compared with 0.017, less the usual 2 
per cent off for cash in ten days_ and this 
has led some doubting minds to hold that - 
the refraction of the ether wave being in 
inverse ratio to the normal vote for 
Bryan on Tuesdays not falling on Sunday- 
Professor Duff really received a message_ 
from one of the moons of Mars, and not 
from Mars itself. 

"You are undoubtedly aware, Mr. Casey, 
sir.," I said, "that the two moons of Mars 
were discovered by Professor Asaph Hall 
in Wallington in 1877, conformably to the 
prediction of Kepler, and realizing the fan- 

cies of Swift and Voltaire." 
"Is that the Swift that has the big slaught- 

er house in Chicagy?" asked Mr. Casey. 
"No, Mr. Casey, sir," I said. 
"Then I don't know him," said Mr. Casey. 
"Do you know Mr. Swift of Chicago ?" 

I asked politely. 
"No," said Mr. Casey, "I don't know 

him neither. I don't know no Swifts, and I 

don't want to know no Swifts. I don't 
want to know nobody; I know too many 
folk already." 

But you nc doubt do know, Mr. Casey, 
sir," I said, "that the inner of the two moons 
of Mars, Phobos, revolves in less than eight 
hours, so that to an observer on the planet 
it rises in the west and sets in the east; 
while the outer moon of Mars, Daimos, re- 
volve in thirty hours, so that it appears 
nearly statiorary for a long time." 

"Have ye got a chew of tobacco in yer 
pants ?" asked Mr. Casey. 

"No," I said, "but you can easily see that 
this fact indkates that radio waves coming 
from the moon Daimos would be audible 
for a longer time than those from Mars or 
from the moon Phobos, because the moon 
Daimos moves slowly, while Mars re- 
volves-" 

"I'd give me left ear for a chew of 
tobacco, that I would!" said Mr. Casey. 
"P's'nally I like the soft kind. The dry kind 
chews Ionger, but the soft kinds spits freer. 
I was always a great one for spittin' ! I 
says to me wife, many's the time, `What fun 
does a man get out of chewin' if he don't 
spit ?' Now, when it comes t' cigars - 

(Coantinued on page 596.) 
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rheostat on the positive side and a 201 -A as 
the audio- frequency tube with a 10-ohm 
rheostat on the negative side will make as 
sensitive a set as can well be used to ad- 
vantage under average conditions. These 
sets are noted for their quietness of opera- 
tion, simplicity of construction and operation 
and excellent selectivity, and will when at- 
mospheric conditions permit, allow a some- 
what greater range to be covered than can 
be accomplished with the standard regen- 
erative set. 

In building such a set. you should always 
be ready to compare the results directly with 
the standard regenerative set on the four 
vital points of signal strength, selectivity, 
distance and consistency and never consider 
your work through until the ,.rw set has 
proven superior on all points. 

The present day development of radio fre- 
quency amplification at amateur wave -lengths 
has not progressed far enough to be called 
at all successful or desirable after the first 
stage is passed. Besides the losses in the 
stabilizers we must either use transformer 
coupling between the stages or else tune 
each stage separately, neither of which is 
practical or desirable in a set for amateur 
communication, although there is room for 
much experimenting here, but the exper- 
imenter is cautioned to be sure of his ground 
before any big claims are made for more 
than one stage of radio frequency ampli- 
fication at amateur wave -lengths. 

The reflex circuits belong to the broad- 
cast listeners and even then should be con - 
sidered only in connection with portable sets 
or where it would be impossible to use a 
radio and audio frequency of the same 
number of stages with separate .tubes. 

The same line of thought should be ap- 
plied to the rest of the "new" circuits that 
are making their appearance almost daily, 
for as a rule their value is nil. 

The recognized acme of perfection in the 
matter of short-wave reception is the Super - 
Heterodyne. Unfortunately this receiver is 
too complicated and expensive and requires 
too much skill to operate for the great ma- 
jority of amateurs, and like . all other sen- 
sitive receivers its long distance ability de- 
pends almost entirely upon atmospheric con- 
ditions after the operator has learned to oper- 
ate it, and the faintest static heard in a re- 
generative receiver will be uncomfortably 
loud in the Super- Heterodyne. However, for 
special test purposes or for use when static 
is nil, the Super- Heterodyne is recommended 
to the advanced amateur. 

The only circuit of merit for amateur 
reception that has appeared in the last two 
or three years is the Super- Regenerator, 
yet for several reasons this most wonderful 
contribution of Mr. Armstrong's has not 
met with general favor, especially in cities 
where receiving sets are thick and power 
line disturbances are to be contended with 
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ADAM, ARE YOU) 
NEVER COMING 

To BED? 

YES IF 1 COULD ONCE 
MARL THIS CAT WHISKER 

STAY PUT. ' 

The First Amateur Had His Troubles, and DX Work Was Almost Impossible on Account of Local 
QRM. 

and the Super -Regenerative might be termed . 

the set for the country or small village 
where one is not liable to be disturbed by 
local electrical power or to disturb his next 
door neighbor's receiving. In such a role 
the Super- Regenerator will be a very valu- 
able addition to a regenerative set and should 
be considered first of all in preference to 
any form of radio frequency or other forms 
of communication. 

Like all other extremely sensitive devices, 
it can be used only to advantage when at- 
mospheric disturbances are low. Unlike 
radio frequency amplification, its efficiency 
increases greatly as the wave -length is de- 
creased, which makes it especially suited to 
the reception of short wave -lengths. There 
are several forms of super regenerative cir- 
cuits, all of which will give a "Super" ef- 
fect to a more or less extent, some of which 
give very loud signals with lots of noises 
while others give a weaker signal with much 
less noise and much greater distance. For 
all practical amateur needs the single tube 
method, aided if desired by one stage of 
audio frequency amplification, is by . far the 
best. Nothing better has yet been found to 
take the place of the oscillators than the 
large honeycomb type of coil shunted by 
condensers, and for amateur purposes the 
UV -201A tube working at a plate potential 
of between 45 and 90 volts is very desirable 
and should be used wherever possible. 

The super- regenerator is especially suited 
to and recommended for distant daylight re- 

Some Amateurs Start Early, and Quickly Learn How to Tune a Set. This Young Chap Can Tune in 
a Bedtime Story All by Himself, 

ception of amateur C.W. or phone signals, 
but it must not in any way be considered 
as taking the place of a regenerative set, 
but simply as a very valuable attachment 
thereto, to be used only when conditions per- 
mit or warrant. 

No circuit will decrease static to any con- 
siderable extent, in the common meaning of 
the word. Any circuit that actually de- 
creases static also decreases signal strength, 
and the amateur is especially cautioned to 
step shy of all circuits that claim to reduce 
it. It is impossible to make a set cover the 
same or greater distance than can be cov- 
ered by an ordinary regenerative set and 
decrease static at the same time. 

The problem of radio today is not to de- 
crease static, but to secure a greater ratio 
of signal strength to static. and some head- 
way has been made in this. respect on the 
long -wave high power stations where abun- 
dance of signal strength is available, but for 
amateur purposes they may be considered 
nil. 

Directional aerials will give a greater 
ratio of signal strength to static provided 
the source of static is not in the same di- 
rection. The beverage wire is perhaps the 
best of these, although unfortunately many 
have not the room to erect- them as this 
wire must be at least 600' long before any 
marked improvements will be noticed at 
200m. 

The great majority of amateurs have to 
resort to loops for their directional effect and 
the reduction of static, and at amateur wave- 
lengths most of the benefits of the loop are 
often thrown away in an attempt to use 
multi -stage radio amplification, when for 
all .practical purposes better results could 
be obtained with a simple regenerative set 
or the regenerative tuned radio frequency 
plus one good stage of audio frequency am- 
plification. However, so far as static is con- 
cerned the loop is of little advantage. True, 
less static will be received on a loop than 
on an aerial, but less signal strength too 
will be received and the ratio of signal 
strength to static as applied to distant sig- 
nals will be practically the same in most 
localities, and actual benefits may be de- 
rived only when the source of static is at or 
near right angles to the direction from which 
it is desired to receive. Unfortunately, in 
most localities static generally seems to come 
from all directions with practically equal 
intensity and the amateur should not expect 
much advantage in this respect by the use of 
a loop. . 

(Continued On page 626) 
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Radio Entertains Boy Scouts at Camp Glen Gray 
By GILBERT BONNELL 

Address System made the announcements at 
the Willard -Johnson fight audible to 74,000 
fight fans. The horns uniformly and dis- 
tinctly carry the amplified voice or music 

A Typical Scene At Camp Glen Gray, Where Many Boy 
Scouts Spend Their Summer Vacations. Considerable Interest 
Has Been S'isown In Radio As May Be Surmised From This 
Photo of Two Scouts LP.stening To Some Distant Broadcast 

Station. V Western Electric Co. 

RADIO is the great boon fcr boys, 
particularly those who are members 
of the world's largest boys' organi- 
zation, the Boy Scouts. Boys are 
ardent radio fans ; they find rare 

enjoyment and entertainment in the ether; 
they sport with its waves, as do skilfull 
swimmers in the sea. 

A notable example of how radio plays 
a leading part in the program of the camp 
day is at Camp Glen Gray, the Montclair 
Council Camp in Bergen County, New Jer- 
sey. There in the Ramapo Hills where the 
red man's watchfires once gleamed is the 
campfire of the first Boy Scout tro6p organ- 
ized in the United States. 

Around that campfire the Boy Scouts of 
Montclair, Glen Ridge and Nutley, nightly 
gather and listen to the voices of invisible 
singers miles away across the mountains. 
As a matter of fact, the boys could as 
easily hear the singing in any other part of 
the camp, fo- radio programs are made 
clearly and distinctly audible over all of Lake 
Vreeland and the full length and breadth of 
the camp situated on the lake shore. This 
is accomplished by means of the Western 
Electric No. 3 Public Address System which 
P. M. Rainey and R. M. Hatfield of Mont- 
clair brought to the camp where their sons 
are sojourning. 

This Western Electric No. 3 Public 
Address System, while compact, is capable 
of amplifying radio reception some several 
thousands of times without distortion. It 
is a vacuum tube amplifier similar to, but 
smaller than the one which made President 
Harding's inaugural speech audible to the 
largest assemblage that ever heard a speech 
of the kind. It is mounted in a hardwood 
cabinet containing an insulating panel upon 
which are mounted four vacuum tubes and 
the necessary transformers, resistences, con- 
densers, switches, etc., for three stages of 
amplification. 

The public address system may be used 

Here Is "Dave" the Colored Cook At Camp Glen Gray, Who Is 
Quite Musical. By the Use of a Western Electric No. 3 Public 
Address System and a Loud Speaker, He Fills the Camp and Sur- 
roundings With the Good Old Negro Tempo of His "Coon Songs." 

Western Electra'- 

to amplify radio received programs or, when 
connected with the microphone, it may be 
used to amplify local speeches and vocal 

Hearing Radio Concerts 
Through Your Teeth rr HE OZOPHONE, a new instrument I invented by H. Gernsback, makes it 

possible to make the near deaf and 
those hard of hearing enjoy concerts 
THROUGH THEIR TEETH. The instru- 
ment has been demonstrated before scien- 
tific bodies and institutions for the deaf in 
New York City. Read about this latest 
scientific marvel in the November issue of 
SCIENCE -AND INVENTION. 

Radio Articles in November 
Science and Invention 

An Efficient One -Tube Portable Radio Set, 
By H. E. Hayden. 

Radio for the Beginner -"One -Wire Ae- 
rials." By Armstrong Perry. 

Short-Wave Broadcast Relaying. 
Radio on French Trains. 
The Cockaday Circuit -with Full Details. 
The R. C. Detector and Two-Step Amplifier. 
Crystal Detectors, By A. P. Peck. 
All Wave Reinartz Circuit, By Kenneth 

Harkness: 

Look for the Gold Cover 

and instrumental music. A group of horns is 
mounted on the balcony of Mothercroft, the 
recreation hall at Camp Glen Gray. These 
horns are exactly the same as those used 

in the Yankee Stadium when a Public 
over the area it is desired to cover at the 
camp. 

Camp Glen Gray was established in 1917 
by "Uncle" Frank F. Gray who organized 
what is the oldest Boy Scout C troop in this 
county, Troop 4. The camp is located on the 
shore of a lake in the Ramapo Hills about 
four miles from Oakland, New Jersey, 
This section of the country was deserted in 
'49 by the settlers who went to California 
in the gold rush. Today it is a veritable 
forest primeval. The camp consists of a 
spacious mess hall and kitchen, a large 
recreation hall, the hospital, the director's 
cabin, a store and long streets of tents. Each 
boy has a tent all for himself. 

A wash .house with running water, and a 
latrine complete the camp. 

The camp is governed by the boys. They 
have their own mayor and ward leaders. 
"Co- operative discipline" is a feature of the 
boys' form of government. 

They can take an all day hike on their 
own land for the Montclair Council Camp's 
tract covers approximately 600 acres. 

The Cannon Ball Road -so called because 
the Tories in yesteryears hauled cannon balls 
over it from Pompton to West Point - 
passes through the property. Today the ruts 
worn by the wheels of the Tories' carts are 
obliterated ; the old ro'ad is but a trail lead- 
ing to the Lookout from which on a -clear 
night the lights of Manhattan Beach can 
be easily seen. 
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Station 26GM New York Cits 

Yoa Know Mr. Inman in Front of the Key, 
Meet Him Behind It. Hi! This May Look 
Like Some Layout But You Should See 
the 10 -Tube Super -Heterodyne at the Other 
End of the Room. His Pet Set, by the 
Way, is the One on the Left -Hand Side 
of the Tabl. Te. F. B. on Short Waves. 

FEW in the broadcast legion realize 
the unending interest radio holds 
as a hobby; few have tasted the fruits 

of accomplishment that the amateur en- 
joys in the construction of sensitive re- 
ceiving sets and powerful transmitters, 
making them give out their best, improv- 
ing them, possibly at times, reconstruct- 
ing them, and always tending them as 
one would a child, fearful of slight dam- 
ages, created by a love of the things that 
are a product of their own brains. Self - 
creations, if you please. The creative 
genius of the amateur dominates his sta- 
tion; it is his to rule. It serves him ad- 
mirably. Secure in his room -he has at 

his finger -tips 
the key of the 
transmitter, t h e 

547 

Here is the C.W. Transmitter of 2BGM That Jars the Ether. The Bottle He Holds in His Hand is an Extra MIMl He Uses the Radio Coro. "Intermediate Circuit" 
and is Well Satisfied With It. 

key to the incon- 
ceivable space with- 
out. A' distant signal- 
a press of a button, an 
expert "fist" tip -tapping this key and 
the space is bridged. A hasty greet- 
ing and a few messages destined for far - 
off points. a more than probable "gud rite 
0M." and the work that is to the amateur 
a pleasure, is completed. Other greetings 
and messages come later, from the North 
where the radiators are hissing. from the 
South where the fans are purring; the 

East and West shake hands, and all the 
brothers are happy. There is a thrill to 
it all that can be felt only. by those who 
speak the word of the key. 

Mr. W. P. Inman, the owner of an am- 
ateur station of the East, situated at 
420 West End Avenue, close to the heart 
of New York City. has, since 1907 fol- 
lowed radio as a hobby. From those 
grand and glorious years of "free air" he 

(Continued on raye 654) 

Edward M. Glaser's Station 2BRB 

At the Last 
Moment We 
Get Word 
from Mr. Gla- 
ser That His 
50- Watter Was 
Heard in New 
Zealand Three 
Times. F.B., 
O.M., Keep It 
Up. 

THE antenna is a six -wire cage 6' in 
diameter and 60' long. The high 
end, from which the lead -in is taken 

is 60' above the ground, and the low end 
is 40' high. The lead -in is a six -wire 
cage, 5" in diameter. The mast on the 
roof is 45' high and is made from three 
2x6's and two 2x4's. Nine guys, 
broken up every 15' support the mast. 
The pole holding up the low end is a 
40' pipe. 

The counterpoise consists of seven 
wires, 50' long and 10' to 20' high di- 
rectly under the antenna. 

The ground consists of six boilers 
buried 6' underground. 

The receiver is a home -made Reinartz 
tuner with a wave- length range of from 
100 to 400 meters. The plate coil consists 
of 35 turns of No. 24 D. C. C. wound on 
a 4" cardboard tube. The antenna 
secondary coil has 36 turns and is tuned 

( Continued on page 655) 

www.americanradiohistory.com

www.americanradiohistory.com


548 

V. M 
Radio News for November, 1923 

Bitz'sStat(on, 6JD 

On the Left is 
a View of the 
Complete 
Transmitter. 
From Left to 
Right Are the 
Synchronous 
Rectifier, the 
Transformers 
and the Trans- 
mitter. On the 
Right is a 
Top View of 
the Oscillating 
Circuit and 
Tubes. 

CONSIDERABLE interest has been 
taken in the trans - Pacific tests on 
the east as well as the west coast. 
The fact that the distances expected 
to be covered on the Pacific coast 

were much greater than any on the Atlantic 
placed doubt in the minds of many amateurs 
as to whether the tests would prove a suc- 
cess. Not only did the Pacific test live up 
to the highest expectations of the west coast 
amateurs, hut far exceeded the imagination 
of the majority. Phenomenal distances were 
covered with powers as low as 5 watts. 

We have all read the reports resulting 
from this undertaking, but few are ac- 
quainted with the stations that bridged the 
immense gap from the west coast of the 
United States to Australasia. Mr. Bitz's 
Station 6JD was heard there numerous 
times during the test. A description of his 
transmitter follows: 

The antenna consists of two wooden 
masts 80' high and 50' apart, these support- 
ing a 9 -wire cage aerial 48' long. The wires 
are spaced with hoops made of 31/4" copper 
tube, these being 7' in diameter at the free 
end, tapering down to 1' at the lead -in end. 
The lead -in proper consists of a 4 -wire cage 
6" in diameter and 80' long. The radial 
counterpoise consists of 10 strips of copper 
ribbon s" wide and 50' long and is situated 
directly under the antenna. 

The transmitter consists of three pan -cake 
coils, 16 turns each, with sliding contacts 
controlled by knobs on the front of the panel. 
There are three sockets mounted on the rear 
of the panel to accommodate two 50 -watt 
tubes and one 5 -watt tube. When the 5 -watt 
tube is used, the 50 -watt tubes are raised up 
so that the pin in the tube base rests on top 
of the socket, thereby cutting them out of 
the circuit. The same method is used with 
the 5 -watt tube when the 50's are used. The 
radiation of the 5- watter is two and one -half 
TCA with 140 milliamps on the plate at 900 
volts. A distance of 2,000 miles has been 
covered with this arrangement. 6ZAC_ and 
9DKY were both worked and considerable 
traffic handled. The radiation with the two 
50- watters is seven TCA with 450 milliamps 
at 1,750 volts. The best work was with 
2ACB, during the month of May, 1923, 
through heavy QRM. The signals have been 
reported from all parts of America, Hawaii, 
New Zealand and Australia. During the 
test with Australia, one 250 -watt tube was 
used, mounted temporarily over the 5 -watt 
tube socket. With this,the radiation was 
eleven TCA with 500 milliamps at 2,000 
volts. 

The plate supply for this equipment was 
supplied by a Synchronous rectifier, the 
motor being built by the owner. This runs 
3,600 R.P.M. at 60 cycles and gives a very 
quick break with a 4%" disc. 

The Cage Aerial of Station 6JD. 

Practically all reports from distant sta- 
tions state that the signals from this equip- 
ment are pure D.C. During the test with 

I,:,: : I ::::::::.:..... .:::. 

The Circuit 
Used at 6JD. 
Employs a 
Synchronous 
Rectifier. This 
Type of Rec- 
tifier Seems to 
Have Gained 
Favor Among 
she Amateurs. 

5000 Ohms 

Australia, arrangements were made for the 
stations to send their code letters and calls. 
After about a week of that kind of signal- 
ing, the operator at 6JD asked for a mes- 
sage from the Radio Journal, and without 
pre -arrangement proceeded to send messages 
to the listeners in Australia. The first one 
started on Saturday morning, May 16th, as 
follows 

'Send cabs of first ten stations heard, will 
pay half toils. Sig., Radio Journal." 

On Tuesday, May 19th, the cablegram ar- 
rived with calls of the first ten station's, 
thereby letting us know our signals were 
being heard and copied. Two more mes- 
sages were sent and copied by listeners dur- 
ing the tests. These messages were also 
copied by two listeners in New Zealand, one 
station reporting the signals from 6JD read- 
able 50' from the loud speaker, using two 
steps of radio, detector and two of audio 
amplification. Also many reports from oper- 
ators in all parts of the United States and 
Canada, who copied these messages complete. 

Mr. V. M. Bitz, who has been the cihief 
operator of KHJ since they installed their 
Class B station, is now associated with the 
Radio Sales and Service, 820 West 7th 
Street, Los Angeles, Cal. He will be in 
charge of the public service bureau, which 
will give ab kinds of information on matters 
pertaining to radio to the public. 
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A 

My Moduloscope 
By JOHN L. REINARTZ, 1 QP 

ORIGINATOR OF 

GOOD many experimenters are al- 
ways stumbling onto something that 
the rest of us would like to try also. 
The reason why we don't is that the 
other fellow keeps his discovery to 

himself. It is only through magazines such 
as RADIO NEws and other worth while peri- 
odicals that we become acquainted with each 
other. I wish the editor would see just 
how much good he could perform in bring- 

35trns 

30/urns 

.002 

tube /2 " /ong x 
3 "dip. wouna with 
1' /Dyer of s' 24 g5 
mognet wire 

R.i choke 

THE REINARTZ CIRCUIT 
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filtered, or rather what I had considered fil- 
tered-it was not, judging by the humps in 
the picture. 

A new study then represented itself. Why 
not use this device to tell at a glance how 
badly the carrier wave was effected by the 
supply current? And to be able to do this 

Hr. 

.0005 
fig .t 

This Circuit Was Used by Mr. Reinartz for Test- 
ing Antenna Insulators. A 5,000 -Volt, 1,500,000 
Cycle Current Was Developed for This Purpose. 

ing to life a fraternal order of experiments 
-such as during the life of the little pocket 
size Everyday Engineering- with its work 
shop in New York City where one could get 
model work done. The spirit of that time 
still stays with me and is quite a factor in 
my experimental work. It is also the reason 
for giving to the rest of you what know- 
ledge I have been able to extract in that 
fashion. 

Answering "yes" to a question put to me 
a few months ago relative to be willing to 
test a bunch of antenna insulators has led to 
the finding of a way to readily and cheaply 
show visually, the form of modulation the 
carrier wave happens to be subjected to at 
any amateur transmitting station. 

The series of happenings which termin- 
ated into a full fledged moduloscope can be 
briefly told, using circuit No. 1 as a high 
frequency exciter for the testing of antenna 
insulators at 1,500,000 cycles and 5.000 volts, 
showed that it had a tendency to persist 
in a corona dicharge at any and every place 
near its high potential and where there ex- 
isted ever so small a point or a bend of less 
than a 3" radius. 

These defects in wiring had to be elim- 
inated to assure correctness of the insulator 
loss readings and these very losses were the 
reason for discovery of a very useful 
device. 

Several weeks after the conclusion of the 
insulator tests, a desire to play with the high 
frequency corona discharge led me to add 
to the turns of inductance in circuit No. 1 

so that I might be able to obtain even 
greater voltage. The result was that I was 
able to draw a 2" spark from the high volt- 
age end, which while not dangerous did 
burn rather badly at the point of contact. 

fig. 1,B 
The Effects Are Apparent in the Photo of No. 1 
When No Rectifier or Filter System is Used. 

1411111111111111111 

fig. 7 
A Line Drawing of a Completed Moduloscope. 

While engaged in the pastime of watching 
its perambulations at the end of a piece of 
No. 26 wire a foot long, it became apparent 
to me that the thing had a very definite 
cycle of movement, in fact it described a 
figure "8" persistently, sometimes vertically 
and sometimes horizontally and allowed a 
very interesting evening to be spent in 
watching it. All this was being done while 
using 800 volts chemically rectified A.C. 
current. 

Having a desire to see the effect when 
using plain A.C., the rectifier was cut out 
and the set started. If the first discharge 
were termed pretty, then this discharge 
would be doubly so- streamers 3" and 4" 

(Nos. 1 and 2.) Effects Produced by the Modu- 
loscope with Poor Rectification. Note the Fre- 

quent Current Interruptions. 

long shot into space from the wires and the 
figure "8" effect became so pronounced that 
it described a 6" size figure "8." The most 
remarkable part was the periodic omission 
of the streamers or rather the dark and light 
spots in the figue "8" which made it look 
like an electric sign where the lights appear 
to be chasing each other. Decreasing the 
voltage to the tube had the effect of slowing 
down the chasing effect to the point where 
the lights stood still, making it look like a 
horizontal figure "8." Reducing the volt- 
age still farther made the lights chase each 
other in the reverse direction. 

Remembering the effect of static current 
on the spinning wire induced me to try the 
same stunt and some time was spent bending 
the small wire so that it would balance and 
be driven by the tiny amount of power avail- 
able through a corona discharge. The result 
was so interesting that it became very fas- 
cinating. Proper adjustment of the supply 
voltage made the light and dark spots stand 
out so plainly that the next thought was 
how nice a picture of it would look. There- 
fore, I took pictures, a few dozen of- them, 
using A.C. both half cycle and rectified, then 

The Moduloscope Used in Conjunction with a 
C.W. Transmitter Employing the Colpitts Oscil- 

lator Circuit. 

without costly laboratory equipment be- 
came a possibility at once. Nearly 200 pic- 
tures were taken, some good and some bad. 
Fig. 1 is a bad one, but a few of the light 
spots showing. This was due to too rapid 
exposure. It must be remembered that the 
spinner was running in synchronism with 
the 60 -cycle supply current in such a man- 
ner and at such a speed that twice the num- 
ber of light spots showing in the circle mul- 
tiplied by the number of revolutions of the 
spinner in one second equalled 60 in the case 
of rectified A.C. and by four times the spin- 
ner speed in the case of A.C. current. There- 
fore, if the speed of the spinner was six 
revolutions per second and the circle showed 
20 light spots, then the exposure had to be 
one -sixth of a second to get them all in the 
picture. A whole series of pictures were 
then taken of the different filters made up 
for the purpose. The results are as shown 
in Nos. 1, 2, 3, 4, 5, 6 and 7 and the filtered 
circuits shown by Figs. 1B, 2B, 3B, 4B, 5B 
and 6B. 

Picture No. 1 shows plain A.C. fed to the 
tube without rectification; it is my opinion 
that this same plate supply is responsible for 
tube troubles as the streamers in this pic- 
ture could be made to be 3" long and would 
p'.incture their glass. 

Picture No. 2 shows A.C. chemically rec- 
tified and proves that more energy is fed to 
the antenna. 

Picture No. 3 has a 1 -Mfd., 1000 -volt 
condenser placed across the supply from the 
rectifier. 

Picture No. 4 has had a 2 -Mfd., 1000 -volt 
condenser placed across the supply from the 
rectifier. 

(Continued on page 588) 

,1000 V 

Rectifier 
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fig 2 B 
Quite an Improvement is Noticeable When Using 

a Rectifier. 
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High Frequency Resistance 
By D. R. CLEMONS 

Radio Instructor, Dodge's Radio Institute 
THE present treatise is an attempt to 

place before the reader information and 
data relating to high frequency resist- 
ance of inductor coils used extensively 
in the radio receiving circuits at this 

time. This material, no doubt very imper- 
fect, may be of some importance to students 
especially since at this period one's days are 
so taken in mastering essentials of theory 
that extensive research in any subject is 
rarely possible. Faraday remarked that an 
experiment was never really clear to him 

to cause energy to be expended in the circuit, 
which energy reappears as heat due to the 
considerably greater atomic activity of the 
metallic components. 

Now, against a continuous flow of elec- 
tricity, a certain opposition is present which 
is expressed numerically in units called the 
ohm. A wire is measured and found to 
have, say, 3 ohms ; a transitory of slowly 
pulsating current changing intensity at, say, 
ten times a second, now is started in the 
wire. The coi 's resistance remains prac- 

f/9. ? 
Shorvinq ar/at/on 
of R"esistance 
with fre fuency 

100 200 300 400 500 600 700 300 900 /000 

frequency /`i /ocyc /es 
until repeated by himself. Principles of 
most subjects can be mastered by diligent 
and systematic reading, but it seems that no 
subject becomes clearly fixed until a prac- 
tical demonstration of theory has been given. 

It has perhaps occurred to many that ex- 
perimental descriptive proofs of theory to- 
gether with results obtained would be of 
assistance to many who have no means of 
doing such work. Hence this attempt will 
consist essentially of practical theorem per- 
taining to subjects to be discussed, descrip- 
tion of apparatus employed, methods of 
meaurement, results and remarks which may 
be of assistance to the reader in forming an 
opinion. Subject material may be found in 
many radio text books, or readers may refer 
to an excellent article by Prof. Morecroft 
upon a similar examination contained in the 
August, 1922, Proceedings of Radio Institute. 

RESISTANCE 

Electrical currents within a metallic con- 
ductor encounter resistance which may be 
considered a reluctance of metallic atoms to 
give up, or when electrically balanced, to 
receive additional electrical charges into 
their structure. Having energy suspended 
and moving at a rapid rate through a wire, 
an electron may be best imagined as a par- 
ticle which, in plunging through successive 
atomic orbits of the chain, leaves them con- 
siderably disturbed, their increased vibra- 
tional activity approaching thermo frequen- 
cies at which the wire emits heat waves -all 
due to a certain obstinacy of metals to pas_ 
easily the particles comprising the electrical 
current. Two wooden hoops may be cov- 
ered, one with tissue paper, another with a 
head of coarse heavy paper. If a ball be 
tossed into the tissue hoop it will break 
through without disturbing the hoop greatly, 
but the same ball tossed into the hoop having 
a higher resistance will produce a violent 
shock on striking the heavier diaphragm. 
The first structure may be compared figura- 
tively with atoms of silver which pass elec- 
tricity without causing a great expenditure 
of energy, and the latter hoop may give a 

fair comparison of iron to the passage oí 
currents. Hence the effect of resistance is 

The Resistance 
cf a Coil of 
Wire Increases 
as the Fre- 
quency of the 
Current Flow- 
ing Through 
it Increases. 

tically 3 ohms as before. Now if the cur- 
rent is caused to alternate rapidly at, say, 
one thousand cycles a second, the resistance 
will be greater, and it will increase grad- 
ually thereafter as the frequency increases 
until at, say, one million cycles in a second, 
the resistance may become 12 ohms, or may 
have increased four times. This is due to a 
redistribution of currents in the conductor's 
interior and to many other causes to be 
described later. 

IMPORTANCE OF LOW RESISTANCE 
In electrical signaling apparatus it is nec- 

essary to employ some recording instrument 
such as a printer or head- phones employing 
electromagnets which, energized by an elec- 
tric current, reproduce the signal in some 
way. It is very important that the greatest 
possible recording impulse shall be produced 
with a minimum of energizing current. 
which, of course, requires less power to pro- 
duce a given signal strength at the receiving 
station. Electromagnets give their strength 
in magnetic lines of force which are attached 
to or removed from the magnetic circuit, 
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thus causing a variation of magnetic tension. 
The dependent characteristics of an electro- 
magnet being determined, its strength is then 
dependent upon the current in it. Hence, in 
a radio circuit, it is desirable to have the 
greatest possible current in the oscillatory 
system, which intensity will be dependent 
upon the applied potential and the resistance 
at that resonant frequency. With a given 
potential the current increases as the resist- 
ance becomes less. A primary inductance 
coil may be included in the antenna circuit. 
A potential at radio frequencies exists be- 
tween the antenna and ground, and when 
the system is adjusted to resonance, the cur- 
rent in it is large or small according to the 
resistance of the system. Of course, for a 
large current, it is necessary to design the 
system for minimum resistance in order to 
reduce the energy loss as heat in the circuit. 

The useful product of an inductance coil 
is either its magnetic field or a potential dif- 
ference across it, due to its self induction. 
If we desire these, the greatest possible ratio 
of energy must be periodically stored as 
magnetic energy. If electrical energy leaks 
away from, or is lost as heat in overcoming 
resistance of the coil, then such lost energy 
is not effective as magnetic energy which . 
of course, lowers its potential difference. 
Each period will permit energy to be lost as 
straight leakage or as heat in the copper 
which impairs the efficiency of the arrange- 
ment. Although resistance does not alter a 
circuit's resonant frequency, it does cause a 
loss of energy continually and reduction of 
final signal strength. The ratio of resist- 
ance to inductance is very important in the 
study of transient currents. 

ENERGY LOSSES 
In an inductance coil magnetic energy is 

all important. It is the useful component, 
and its intensity represents a final signal in- 
tensity. Electrical energy expended in any 
way as leakage about the coil, or in over- 
coming copper resistance, is wasted and rep- 
resents a total loss. The power factor of 
a coil concerns these losses. A coil having 
a good power factor would have a very low 
energy loss due to resistance and a high 
magnetic reserve, while a coil of poor power 
factor is a coil in which a great loss of 
energy occurs due to resistance as compared 
with its magnetic reserve. Hence, any oper- 
ation which reduces the resistance of a coil 
improves the power factor. Such improve- 
ment can be made by carefully designing its 
geometry, use of specially stranded cables, 
and improvement of insulation 
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Coil Length Diameter Turns Gauge Kilocycles 

Exposed Res. 
Thoroughly 

Dry Varnish Final Res. Variation 
15 3.40 cm. 13.2 cm. 42 23 d.c.c. 1,000 27.7 Shellac 23.65 -14.5% 
16 3.41 cm. 13.2 cm. 42 23 d.c.c. 1,000 27.27 Redmanol 25.21 - 8.6% 
17 3.40 cm. 13.2 cm. 42 23 d.c.c. 1,000 27.40 Radio Cement 25.10 - 8.475 
18 3.40 cm. 13.2 cm. 42 23 d.c.c. 1,000 27.66 Paraffin 24.68 -10.85% 
19 3 cm. 10.6 cm. 37 23 d.c.c. 1,000 9.22 Redmanol 8.75 - 5 % 
11 3 cm. 8.2 cm. 117 30 d.c.c. 500 68 Shellac 63.5 - 6.7% 3 layer banked 
7 2.1 cm. 12.6 cm. 57 23 d.c.c. 500 28.1 Shellac 24.3 -13.5% 2 layer banked 
8 3 cm. 12.6 cm. .36 23 d.c.c. 500 4.5 Radio Cement 4.26 - 5.2% 
9 6.5 cm. 10.6 cm. 176 26 en. 200 2.8.4 

67.4 

Shellac 26.9 - 5.3% 

10 1.8 cm. 5.2-8.4 cm. 141 22 silk 200 Redmanol 58.45 
Cross- Section 

-13.3% Rectangular 
14 6.55 cm. 13.2 cm. 103 24 en. 200 10.74 Shellac 10.14 - 5.6% 

This Table Should Prove of Assistance to Those Constructing 

ILLUSTRATION OF RESISTANCE 
VARIATION 

Having now some idea of energy dissipa- 
tion due to resistance, let us examine an 
inductance coil of small dimensions to deter- 
mine exactly its variation with frequency. 
A pasteboard tube was first treated with an 
insulating varnish and wound with 37 turns 
of No. 23 D.C.C. copper magnet wire. 
Length of winding, 3 cm.; diameter, 10.6 
cm.; resistance to direct current, 0.73 ohm. 
This coil was introduced into a measuring 
circuit and measured for frequencies up to 
two million cycles. The curve of resistance 
in Fig. 1 shows a gradual increase of re- 
sistance from 0.73 ohm, its resistance to 
direct currents ; becoming 2.9 ohms at half 
million cycles (600 meters) ; finally becom- 
ing 9.2 ohms at one million cycles (300 
meters) per second. This is characteristic 
of the increase in most inductance coils used 
in radio receivers. The reader is reminded 
that this is not an increase of the coil's im- 
pedance, but is an increase of its resistance 
alone which is really an increased rate at 
which energy is dissipated in it, which rate 
evidently increases greatly with the fre- 
quency as shown. There are several lines 
of thought which may explain such an in- 
crease. 

Consider Fig. 2 in which A is a cross 
section of copper wire carrying a uni- 
formly distributed continuous current; B 
represents a wire in which a high frequency 
alternating current is moving near the sur- 
face. Since high frequency alternating cur- 
rents move near the surface of a conductor, 
it is evident that a greater current density in 
that region increases the rate at which 
energy is dissipated in that section, and that 
in this condition the center or core may be 
the same as removed from the wire so far 
as its usefulness is concerned. This effect 
was first brought to the attention of electri- 
cians by Prof. Hughes ; and other investi- 
gators at that early elate found that a tube, 
in which there was no such dead copper, had 
equal or better conductance as compared 
with a solid wire of identical diameter, 
showing that the useful area of a conductor's 
cross section was, for alternating currents, 
very near the surface. 

An explanation may lead to several lines 
of thought. Prof. Clerk Maxwell virtu- 
ally predicted this effect fifty years ago 
when he developed and showed that a 
counter electromotive force clue to self in- 
duction has greatest intensity at the center 
of the wire's cross section. From this 
we conclude that a potential difference 
exists between the center and outer surface 
which may be of considerable magnitude in 
coarse wires ; hence the outer surface or 
region presents less opposition to transitory 
currents, and they are accordingly forced to 
travel along the surface, only beginning to 
penetrate deeper as further increment of 
current is delayed -the period of maximum 
current -but they are immediately recalled, 
since in alternating currents an increase is 
followed by a decrease or withdrawal of 
current. Hence rapidly changing currents 
penetrate only a little distance into a solid 
conductor, and it should be noted that in- 
creasing the actual conducting surface would 

tend to reduce the rate of energy dissipation 
in a given length of wire, which greater 
surface, of course, decreases the resistance 
of the system. 

It is also evident that merely strand- 
ing the wire to provide greater surface 
would not improve it since the strands 
in contact would be equivalent to a solid. 
Strands insulated as a parallel bundle, or 
insulated strands simply twisted, would not 
reduce resistance materially unless the meth- 
od of stranding is such that each wire 
passes from center to outside at intervals 
along its length, to have alternate position in 
the cross section of the cable, in which case 
the currents are confined to the surfaces of 
each wire, because the counter voltage being 
at the center in greater intensity affects each 
strand equally. Such cable is now a stand- 
ard commercial sold as Litz, being composed 
of various numbers and gauges of fine insu- 
lated wires stranded in such a manner as 
suggested above. Maxwell, Lord Rayleigh 
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"A" Represents the Distribution 
of a Direct Current in a Solid 
Wire. "B" Illustrates the "skin 
Effect" of a High Frequency Al- 
ternating Current in a Solid 

Wire. 

fig. ? 

and Prof. Hughes clearly demonstrated its 
usefulness forty years ago. Such stranded 
wires, while ideal for inductances, is costly, 
and in many cases is prohibitive on that 
account. However, solid copper serves 
quite well providing it is sufficiently large, 
and may in some instances show equally low 
resistances at certain frequencies to coils of 
similar geometry using a stranded cable. 

RESISTANCE VARIATION WITH 
HYGROMETRIC CONDITION 

While experimenting with inductance coils, 
their resistance was found to vary as much 
as 40 per cent within a period of twenty - 
four hours. Prof. Morecroft, in the article 
previously referred to, also mentions similar 
variations. For instance, a coil showed a 
resistance of 28.24 ohms at 200 kilocycles at 
one time, and was found to have 38.14 ohms 
after having remained in the same position 
for twelve hours. Such variations seemed at 
first due to stray effects between measuring 
and test circuit, but on rearranging circuits 
to reduce to a minimum such effects of stray 
induction on the test circuit, the coil was 
found to show the same variation from time 
to time as before. On examining other 
coils, cotton was found noticeably variable; 
silk changed very little under similar treat- 
ment ; enameled insulation showed little ef- 
fect in comparison. It seemed that such 
variation could be due to leakage only, and 
such leakage could be the result of different 
moisture conditions upon the coil itself, 
hence the investigation led to a study of the 

Coils. 

hygrometric effect upon the resistance of 
inductors ; investigation of insulation and the 
possibilities of improving the coil power 
factor by the exclusion of moisture. The 
reduction of resistance by selection of 
stranded cable could be offset by neglecting 
the effect of moisture. 

HYGROMETRY 
Hygrometry is a study of moisture con- 

ditions in the atmosphere. Now, if a dish of 
ether, alcohol, or water is placed in a room, 
we know that after a time all the liquid will 
have evaporated. The liquid molecules at 
the surface become accelerated and spring 
away from the surface into the atmosphere 
above it where they encounter some opposi- 
tion due to collision with molecules of air, 
retarding considerably the rate or rapidity of 
evaporation. If the liquid were placed in a 
vacuum it passes into vapor instantly, but 
due to collision in free atmosphere, the rate 
of evaporation is reduced. 

Heating also tends to increase evapor- 
ation by accelerating molecular activity ; 

also if the air over the dish were 
removed by a fan, the evaporation would 
be rapid since the blanketing vaporous 
cloud is continually being removed. Now, 
if the dish were placed within an air -tight 
chamber, evaporation would take place for a 
certain time, after which no more molecules 
could combine with the air in it, in which 
state the air in the chamber is saturated. If, 
however, the chamber is heated by some 
means, there will again be evaporation until 
molecules of water are returned to the sur- 
face as rapidly as given off by the liquid, 
showing that the increased temperature 
allows more water to be suspended for sat- 
uration. If the chamber is now suddenly 
cooled, water vapor must be immediately 
dropped since air at lower temperatures can- 
not hold so great a quantity of water for 
saturation, and water vapor immediately 
forms upon the walls, which shows that at 
any temperature there can be a certain quan- 
tity of water vapor in a given volume of 
space. 

This means that at one temperature 
a certain quantity of water vapor can exist 
for each cubic foot of air, and that, if the 
temperature is increased, afore vapor can 
exist ; but if the temperature were suddenly 
to decrease, the condition is such that a 
much samllrr quantity of vapor can exist. 
so the excess is dropped in some way as fog, 
rain, snow or dew in nature. Although an 
atmosphere may permit a certain vapor ten- 
sion or quantity of water, we find in nature 
that the maximum is seldom obtained since 
local conditions over the earth may prevent 
the air above it from receiving sufficient 
vapor to saturate the atmosphere, as is gen- 
erally the case over desert areas. Hence the 
quantity of water present to the quantity of 
water vapor possible at a given temperature 
is a ratio conveniently expressed as relative 
humidity where 100 represents saturation. 

(Continued on page 644) 

Sample Time Exposed Resistance 2nd Exposure 2nd Resistance Final Resist. after Varnished 
Silk 6 hours 49° F. 2300 megohms 6 hours 71° F. 1605 megohms 2410 megohms 

Cotton 6 hours 49° F.207.7 megohms 6 hours 71° F. 104.89 meg. 3484 megohms 
Canvas 6 hours 49° F. 44.967 meg. 6 hours 71° F. 25.61 meg. 1154.5 megohms 

A Chart Giving the Resistance of Three Materials at Different Time Intervals and Temperatures. 
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Design Of An Audibility Meter 
By RALPH R. BATCHER, E.E. 

THE American of Radio En- 
gineers has defined audibility as "A 
measure of the ratio of the telephone 
current producing a signal in a tele- 
phone receiver to that producing a 

barely audible signal. A barely audible 
signal is one which permits the differentia- 
tion of the dot and dash elements of the 
letters." This is a concise summary of the 
test of the audibility of a signal, a test which 
is not particularly difficult to make, even with 
home -made equipment. This article will 
take up the main points involved, and a 
description of an audibility meter that is 
not difficult to construct. 

The main fault with some of the audi- 
bility meters available on the market is 

that an accurately measured receiver is not 
supplied with the instrument, and the cali- 
bration of the meter for quantative work is 

useless without it. 

fig. 2 

Diagram of Connections of the Complete audibility 
Meter. 

Fig. 1 shows two different methods by 
which these instruments may be con- 
nected. Type A is probably the commonest 
method, although for many purposes type B 
is to be recommended for general use, for 
the following reason : The load that the 
meter as a whole places on the circuit is 
more nearly a constant quantity, which 
always can be selected to match the other 
constants of the circuit. 

For instance, when measuring a fairly 
strong signal with the meter in the plate 
circuit of a vacuum tube, the meter may 
require only a few ohms to balance out 
the signal, and as a result the value of the 
audibility factor so obtained is not reliable, 
since the efficiency of the tube has dropped 
considerably with the low plate resistance. 
However, with the Type B circuit, the load 
would be practically constant at all settings. 
In the meter to be described a special com- 
pensating device is used to equalize the 
load on the tube, no matter what the setting 
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Top View of the Audibility Meter. 

of the meter is. Some of the factors that 
affect the audibility factor, that have been 
neglected in the simplified formula for the 
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fig. á 
"A" and "B" Show the Methods by Which the 
Instrument Can Be Connected to the Output Ter- 

minals of the Receiver. 

audibility factor (see next paragraph) will 
cause a slight error, in case the signal audi- 
bility is only a little over unit audibility, 
however, when Type B circuit is used. This 
has been pointed out by Zenneck in Proc. 
I. R. E. for August, 1916. 

The formula on which most audibility 
meters are based is : 

S 
Audibility 

S 

where S and T stand for the effective 
impedances of the shunt and the telephone 
receiver respectively. It must be remembered 
that audibility measurements are but rela- 
tive values, which may differ with different 
observers under the same conditions, and 
are affected by external interference and 
static and with local distractions that may 

be encountered. The exact formula (or 
rather a more nearly exact formula) is 

(S.+Rt)'+(wLt)' 
A 

S 

The experimental error, the personal equa- 
tion of the observer, the change of the 
resistances due to temperature, and varia- 
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tions in the telephone receiver are so much 

greater that the use of the more exact 
formula is not warranted. 

The first requisite for an audibility meter 
is a good headset that is sensitive, and 
preferably without adjustable diaphragms. 
Since the impedance of receivers changes 
with frequency it is essential that the im- 

pedance be measured at several frequencies, 
say at 100, 250, 500, 800, and 1,000 cycles. 

Fig. 7 shows a representative curve which 
was plotted from data taken on a pair of 
telephone receivers, (Note : These receivers 
were purchased in 1915 and were called the 
North patent receivers, but seem identical 
with the original Baldwin types. Recent 
impedance checks indicate that the im- 

pedance of this pair has not varied to any 
great extent over a number of years). 

Figs. 2, 3, 4, 5 and 6 give details of the 
audibility meter designed by the author. 

The main resistance is controlled by a 34- 
point switch, and has a total resistance of 
approximately 36,000 ohms. Another vari- 
able resistance unit having a total resis- 
tance of 18,000 ohms is controlled by the 
same knob. This latter unit is added for the 
purpose of keeping the load on the vacuum 
tube constant. The resistance is distributed 
over only eight of the 34 points, since on 
other settings the error is negligible; a 
second switch arm travels over a five point 
switch. This switch cuts enough resis- 
tance in series with the telephone receiver 
to bring up the receiver impedance at five 
representative frequency to 36,000 ohms, 
which was the value used in computing the 
values for the other switch. 

Actual constructional details will be left 
to the reader. If desired, the two concen- 
tric switch arcs may each have 34 points. 
The method shown utilizes a curved corn- 
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Fig. 3 Shows the Connections to the Main Switch, 
Fig. 4 to the Inner Switch 
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mutator bar to simulate all but eight of 
the contacts on the inner arc. The inner 
semicircular bar is used as a brush feeder, 
or if desired a double switch arm can be 
used instead of this feeder. Fig. 2 shows 
the circuit used; Fig. 5 shows how the 
switches are arranged; Fig. 6 gives details 
of the main switch lever, showing an 
auxiliary contact (which is insulated from 
the main arm) that bridges the inner arc 
and the brush feeder. 

Fig. 3 shows the values for the suc- 
cessive resistance units and the taps to 
which they should be connected. It should 
be noted that 12,000 -ohm resistance units 
have been available on the market since the 
Armstrong "Super" circuits, so that the 
largest units can be purchased. The other 
units may be wound with No. 36 or No. 38 
resistance wire. All units over 100 ohms 
should be wound non -inductively, that is, 
by cutting off the length of wire that will 
give the desired resistance, looping it at 
the center and winding from this point. 

(Continued on page 639) 
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Loop Antennae for Transmission 

L OOP antennae are practical for trans - 
mission purposes in many instances, 
especially when it is impossible to erect 

an outdoor aerial, or where the directive 
properties of the loop merit its use. As 
when used for reception, the loop is a very 
inefficient device, and only under the best of 
conditions will the effectiveness of the loot 
approach other types of antennae. 

In general, the effectiveness of the loop 
antenna will depend upon its design and con- 
struction, but minor factors, such as its loca- 
tion with respect to imperfect dielectrics in 
its fields, the wave -length at which it is oper- 
ated, and, indirectly, the antenna and receiv- 
ing equipment used at the receiving station. 
must be considered if maximum results are 
to be obtained in loop transmission. These 
factors will be discussed in subsequent para- 
graphs. 

A very practical loop antenna for indoor 
use is illustrated in Fig. 1, Detail A. The 
loop consists of two to four turns of /" 
copper tubing wound on a frame from 3' to 
6' square. If copper tubing of the size re- 
quired cannot be procured, copper strip of 
1" or 2" wide may be used. The spacing 
between turns should be at least 3 ", and the 
strips of material which space the conductors 
should be hard rubber or bakelite. 

- In constructing the frame, use hard wood. 
glueing the pieces together in preference to 
using nails or screws. It is absolutely neces- 
sary, if the full efficiency of the loop is to 

-B- fig. 2 
two Types of Outdoor Loop Antennae Which 
Should Prove Quite Efficient. That of "A" is an 
Inverted "L" Antenna Grounded at One End 
Through an Inductance and at the Other End 
Through a Variable Capacity. That of "B" is of 

the Type Used Primarily on Submarines. 

By ALLAN R. KENWORTHY 
be realized, that the metal in the field of the 
loop be kept at a minimum. If desired, the 
loop may be arranged so that it can be swung 
in different directions, or it may be sus- 
pended from the ceiling of the operating 
room from insulators or mounted in a ver- 
tical plane on the operating table. While it 
is not absolutely necessary that the loop point 
in the direction in which it is desired to 
transmit unless the distance to be covered is 
very great, it is desirable to have the loop 
point approximately toward the receiving 
station. Under ordinary conditions there 
will be more or less radiation from all sides 
of the loop, the radiation at a point 90 de- 
grees away from the direction of maximum 
radiation being less than one -tenth the maxi- 
mum radiation. It should be observed that 
in many instances large metal bodies in the 
vicinity of the loop will greatly distort the 
directivity of the antenna. 

The loop described, used in connection 
with a 10 -watt transmitter, should have a 
range of from 25 to 100 miles, depending 
upon the size of the loop and the conditions 
under which it is operated. With a loop of 
the size described greater powers than 100 
watts should not be used and very little in- 
crease in range will be observed in using 
greater powers. 

If comparatively great distances are to be 

covered with a loop antenna, and the cir- 
cumstances will permit, an outdoor loop 
should be erected. Fig. 2 illustrates two 
suggested designs for such a structure. Th 
loop shown in Detail A can easily be made 
by bringing leads from each end of an ordi- 
nary inverted "L" type antenna and placing 
a coupling inductance and tuning condenser 
as indicatea in the sketch, with the coupling 
inductance in the end of the antenna from 
which the greatest radiation is desired. 

The sketch of Fig. 2, Detail B, shows a 
modification of the Lowell -Willoughby loot 
designed for use on submarines. This type, 
too, can be made from the "remains" of an 
inverted "L" or "T" type antenna, and the 
claims are made that usually better results 
will be obtained with the loop than with the 
original antenna. With this t_-pe of antenna 
the coupling inductance and tuning con- 
denser can be located as shown. The tuning 
condensers used with a loop antenna of any 
type should have very low losses and be 
capable of withstanding very high voltages. 

Practically any circuit or transmitter can 
be used with loop antennae; in many cases 
it is necessary only to make connections to 
the loop from the antenna and ground con- 
nections of the transmitter. Two circuits 
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A General Idea as to the Constructional Details 
of an Indoor Loop Antenna is Given in "A." 
Either Copper Tubing or Stripping Should be 
Used so as to Keep the High Frequency Resist- 
ance Low. "B" Shows Two Methods of Coupling 

the Loop to the Transmitter. 

recommended for use with loops are shown 
in Fig. 1, Detail B. As a rule, the direct 
connected loops will give better results than 
transformer connected, but the latter give a 
more flexible arrangement and are sometimes 
necessary if the directional properties of the 
loop are to be fully realized. 

In locating a loop antenna, if it is a small 
indoor structure it should be kept as far 
away from walls and masses of metal as 
possible ; if the antenna is an outdoor struc- 
ture, keep it away from trees, buildings, etc. 
Imperfect dielectrics in the field of the an- 
tenna tend to lower its efficiency by absorb- 
ing a certain amount of the radiated energy, 
this effect becoming more pronounced at 
short wave -lengths. 

Antenna Counterpoise Safety Switch 

THE majority of telegraphing amateurs 
of the present day are using some form 
of counterpoise in connection with 

rather an elaborate antenna system. Little 
or no attention is paid, however, to the 
proper lightning protection of their radiat- 
ing system. When this does receive con- 
sideration, it is usually the antenna only, 
which is protected. A counterpoise, while 
generally swung comparatively low, is 
nevertheless an insulated metallic body of 
considerable surface, and when placed, for 
example, in an open yard, or orchard, offers 
the easiest path to earth -through the set 
for any atmospheric discharges. It should, 
therefore, receive serious consideration in 

By HOWARD S. PYLE 
the safety scheme. A method is illustrated 
in the accompanying diagram for ac- 
complishing complete grounding of both 
antenna and counterpoise through the me- 
dium of a single switch. 

An ordinary 100 -ampere lightning switch 
of approved type is procured, and the blade 
bearing and one jaw transposed, thus plac- 
ing the bearing at one end of the base, 
with a jaw in the middle and one at the 
opposite end. The two extremes of the 
switch connect respectively to the antenna 
and counterpoise leads, with the center 
jaw grounded. With the switch in the open 
position, the radiating system functions for 
transmitting, and when closed, absolute 
protection is afforded. The Connections to the Switch 
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Vacuum Tubes for Amateurs 
By JESSE MARSTEN 

ELECTRON EMISSION, ITS CONTROL, AND LIFE OF TUBES. 

FVERY vaccum tube which contains 
a heated filament operates on the 
same basic principles, namely the 

J emission of electrons from the heated 
filament and the control of this elec- 

tron emission by various means. The practi- 
cal features of vacuum tube operation and 
performance are functions, in one way or 
another, of electron emission. It is, there- 
fore, desirable in the first place to obtain an 
understanding of the conditions determin- 
ing this emission. 

fig.] 
Flow of Electrons Under Attraction by Positively 

Charged Plate "P." 

BASIC PRINCIPLE 
The whole subject of electron emission is 

intimately bound up with the theory of 
electrons and the constitution of matter. 
Details of these theories are outside the 
scope of this discussion. A brief statement 
regarding electrons and their emission from 
solid bodies is essential, however, to a com- 
plete understanding. It is assumed that the 
atoms of any element are composed of a nu- 
cleus, called a protton, having a positive elec- 
tric charge, and a number of negative electric 
charges, called electrons. These electrons 
revolve about the positive nucleus very much 
in the manner in which the planets revolve 
about the sun. The atom is, therefore, re- 
garded as a miniature solar system. The ex- 
act number of electrons in any atom and 
the manner in which they are actually dis- 
posed about the positive nucleus varies with 
each element. Thus the hydrogen atom is 
supposed to have a positive nucleus and 
one electron revolving about it. Other ele- 
ments have more electrons disposed about 
the positive nucleus in definite ways. The 
number of electrons an atom possesses and 
the particular manner in which they are dis- 
posed about the nucleus determines the atom 
and its properties. 

The atoms and molecules of any sub- 
stance, solid, liquid or gaseous, are consid- 
ered to be in constant rapid motion. Thus 
the pressure of any gas is explained by the 
Kinetic Theory of Gases to be due to the 
impact of the gas molecules against the walls 
of the containing vessel as they move about. 
The temperature of any body is a function 
of this motion of atoms, the greater the 
velocity the higher the temperature. Thus 
by heating any substance we increase the 
velocity of motion of its atoms and mole - 
cules. At ordinary temperatures the velocity 
of motion of the atoms is not great enough 
to enable them to fly away from the body. 
However, if their velocity is increases, 
sufficiently this happens. Thus the evapora- 
tion of any liquid is due to increasing its 
temperature by heating, which is equivalent 
to increasing the velocity of motion of the 
atoms of the liquid. When the velocity 
increases sufficiently the atoms leave the 
liquid as vapor. In this way evaporation 
takes place. Some atoms move faster than 
others. These leave the liquid first. In the 

same way we may explain the conversion of 
a solid into gaseous form, called "sublima- 
tion." 

Just as atoms and molecules are in con- 
stant motion in a body, so are the electrons 
in constant motion in every atom of a sub- 
stance. The velocity of the electrons is 
also dependent upon the temperature, in- 
creasing with it. At ordinary temperatures 
the electron velocity is not great enough to 
enable them to leave the atom. As the tem- 
perature is increased the electron velocity 
increases and if this is great enough the 
electrons do leave the atom. That this is 
so may be experimentally proved by the 
fact that an uncharged body in the vicinity 
of a heated filament such as tungsten becomes 
negatively charged. This negative charge 
is due to electrons leaving the filament and 
lodging on the neighboring body and im- 
parting their negative charge to it. We 
thus see that by sufficiently heating a body 
we may have it emit electrons which carry 
a negative charge of electricity. Since elec- 
tricity in motion constitutes an electric cur- 
rent by controlling the motion and path of 
these emitted electrons we may obtain an 
electric current which, by proper direction, 
may be put to use. It is this emission of 
electrons from hot bodies and its control, 
which is at the basis of all tube action. 

ELECTRON CURRENT 
Although any body if sufficiently heated 

will give off electrons, in the case of vacuum 
tubes the source of electrons is a heated 
filament of wire, either tungsten or a plati- 
num wire coated with oxides of barium 
and strontium ; the reasons for their use 
are given below. The filament is heated 
electrically and when 
it reaches a suffici- 
ently high tempera- 
ture, gives off elec- 
trons. In the case 
of tungsten, heating 
to incandescent white 
heat is necessary, a 
dull red heat being 
sufficient for the ox- 
ide coated platinum 
filament. These elec- 
trons are expelled 
from the hot fila- 
ment with a certain 
velocity, some high 
and some low, hence 
the electrons possess 
a certain amount of 
kinetic energy. Con- 
sequently, u n l e s s 
there is some other 
external force to 
keep them moving 
their initial energy 
will soon he used up 
before they get very 
far from the fila- 
ment. If there is no 
such external force 
and the filament is 
continuously emitting 
electrons, some of 
the expelled elec- 
trons will return to 
the filament, for 
when the negative 
electrons leave the 
filament they carry 
with them negative 
charges. The fila- 
ment is, therefore, 
left with a resultant 
positive charge 
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which attracts negative electrons to it. 
However, soon a condition of equilib- 
rium is reached where the amount of elec- 
trons expelled per second is just equal to 
the amount returning to the filament per 
second. If, however, we place a positively 
charged plate in the vicinity of the hot fila- 
ment it will attract the negative electrons, 
leaving the filament. Its force of attraction 
will depend upon the voltage to which it is 
charged and its distance from the filament. 
If it is made high enough its electrons will 
flow to the plate and register on an am- 
meter. This is, therefore, an electric cur- 
rent, or electron current, and it is this cur- 
rent we have to deal with. 

CONDITION FOR TRUE ELECTRON 
CURRENT 

When the current is due solely to the 
travel of electrons emitted from the hot 
filament we have a true electron current. 
If any gas is present, this will not happen, 
for the motion of the emitted electrons re- 
sults in their colliding with gas atoms. This 
collision results in ionization, that is, the gas 
atoms separate into negative electrons and 
positive ions which are also subject to the 
force of the plate voltage. Hence, these 
electrons and ions add to the current. The 
condition for true electron currents, there- 
fore, is a perfect vacuum where the motion 
of the expelled electrons can interfere with 
no other bodies. Air must naturally not be 
present, else the heated filament will oxidize 
and burn. 

SATURATION CURRENT 
If the positive voltage on the plate, Fig. 

1, is increased, its force of attraction on the 
emitted electrons will also increase and it 
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will therefore attract more of the electrons 
to it. However, at any given temperature 
T of the filament only a definite number of 
electrons are emitted per second. When 
the positive voltage on the plate reaches a 
value where it is strong enough to attract 
all of them, the electron current for these 
conditions is at its maximum value. If 
the positive plate voltage is increased no 
further increase in electron flow can take 
place because it is already attracting all the 
electrons which the filament call emit at 
that temperature. This value o f current 
is called the saturation current. 
HOW EMISSION VARIES WITH FILAMENT 

TEMPERATURE 

It has been definitely established that the 
emission of electrons from a hot body varies 
with its temperature in exactly the same 
way that the rate of evaporation of a liquid 
varies with its temperature. The higher the 
temperature of a liquid the more rapidly 
it will evaporate. In the saine way by in- 
crearing the temperature of the filament we 
can 'ucrease the rate at which electrons are 
omit ed, hence we can increase the total 
plate current obtainable and so increase 
power. But this has serious limitations, as 
will lie seen below. 
ELECTRON EMISSION FROM TUNGSTEN 

FILAMENTS 

In Fig. 2 are drawn curves showing the 
electron emission per cm. length of filament 
from tungsten wires of various diameters, 
tungsten being one of the principal mate- 
rials used in vacuum tubes. These curves 
are calculated from the Richardson equation, 
as were all of the following curves, by Mr. 
R. J. McAzsland, Jr., formerly of the Mar- 
coni Wireless Tel. Co. of America. This 
curve shows the manner in which emission 
varies with the temperature of the filament. 
It will be observed that the lower tem- 
peratures as between 2200 degrees and 2400 
degrees the emission is low and the rate 
at which the emission increases with tem- 
perature is also low. But above 2400 de- 
gress the emission rises very rapidly with 
small increases in temperature. The opera- 
tion of the filament around these tempera- 
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tures, therefore, namely 2400 to 2500 de- 
grees, is critical ; that is, small temperature 
increases produce large current increases. 
This has an important bearing on the life of 
tubes, as will be shown below. It will be 
observed that for the same temperature the 
larger diameter wire gives more electron 
emission, since there is greater surface to 
emit electrons. Tube filaments must be de- 
signed to give certain emission for the pur- 
pose in hand, thus transmitter tubes must 
have, greater power than the receiver tubes 
hence the filament emission must be greater. 
Thus larger diameter wire is used for the 
filaments of transmitter tubes. 
POWER REQUIRED TO HEAT A TUNGSTEN 
FILAMENT TO DEFINITE TEMPERATURES 

From the above we see that in order to 
secure a given electron 
emission we must heat the 
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filament to a definite tem- 
perature. This is accom- 
plished by an expenditure 
of electric energy in the 
filament, utilizing the 
heating effect of an elec- 
tric current. There is a 
certain relationship be- 
tween the electrical en- 
ergy consumed by the 
filament and the temper- 
ature to which it raises 
the filament. This may 
be expressed by a mathe- 
matical equation, but the 
relationship is much better 
by means of curves as 
shown in Fig. 3. These 
curves show the energy 
consumption of tungsten 
filaments per cm. length for 
various diameters of wire 
and the temperature to 
which the filaments are 
raised. It will be ob- 
served that the smaller 
diameter filaments require 
less filament consumption 
to raise them to given 
temperatures than the 
larger diameters. Thus to 
raise a 5 -mil. tungsten wire 
to 2400 degrees requires an 
expenditure of electrical 
energy of 2.55 watts per 
cm. length, whereas the 
10 -mil. filament requires 5.1 
watts per cm. length. 
This is to be expected since 

there is less mass to heat up in the thinner 
wire, and the thicker wire has more radiating 
surface. Receiving tubes thus use up less 
filament power than other tubes. Although 
they use less power they are still operated 
at almost the same high temperatures as the 
transmitting tubes, hence they must be given 
the sane care in order to prevent low life. 

EVAPORATION OF TUNGSTEN 
This factor has a most important bearing 

on the life of vacuum tubes. At these 
high temperatures necessary to produce the 
requisite electron emission, vaporization of 
the filament material takes place. This is 
evident from the colored deposit seen on 
the glass walls of the tube. At such high 
temperatures tungsten begins to vaporize. 
Tungsten vapor leaving the filament reaches 
the relatively cold glass wall of the tube and 
condenses there, leaving a solid film of 
tungsten. Evaporation of the filament de- 
creases the diameter of the filament, hence 
increases the resistance of the filament, 
varies the energy consumed be it and thus 
produces a variation in the electron emission 
as time passes. It is, therefore, important 
to see the bearing this has on the practical 
operation of tubes. Fig. 4 shows how the 
evaporation of tungsten varies with the tem- 
perature. It is seen that evaporation in- 
creases very slowly at temperatures below 
2400 degrees, but above 2400 degrees the 
evaporation increases at a remarkably rapid 
rate. It is, therefore, evident that the fila- 
ment life will depend upon the rate at which 
the filament material evaporates. 

LIFE OF TUBE 
In practice filaments must be worked to 

last as long a time as posible, renewal costs 
being very high. It is seen that the life of 
a tube depends upon the temperature at 
which it is worked. Thus, from Fig. 4 we 
see that a filament operated at 2490 de- 
grees evaporates twice as fast as one oper- 
ated at 2452 degrees, hence will last half as 
long. It is, therefore, necessary to decide 
on what is the life of a tube, especially so 
since the electron emitting properties also 
vary with the age. The life of a tube is 
arbitrarily defined as the number of hours 
it takes for the diameter of the filament to 
decrease by 10 per cent of its initial value. 
The life of a tube is considered as over 
regardless of whether the filament is in- 
tact or not, so long as its diameter has de- 
creased 10 per cent. 

SAFE TEMPERATURE 
This decrease in diameter may be ob- 

(Continued on page 568.) 
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A Voltaffe Raiser for C.W. Transmitters 
By MARCUS G. SCROGGIE, B.Sc., English 5JX 

BEFORE installing transmitting equip- 
ment one is usually faced with the 
problem of devising a method of 
obtaining a suitable high voltage. 
This new method, applicable to step- 

ping up the voltage of direct current 
mains, is particularly simple, and the appa- 
ratus easy and cheap to construct. The 
principle can be applied for obtaining a 
smooth, high voltage direct current from an 
induction coil having an interrupter synchro- 
nized with the distributor and deriving cur- 
rent from a low voltage battery. The 

are nowhere in this country of above 250 
volts, this method is unsatisfactory for 
higher powers as the filaments have to be 
run very brightly to get the necessary plate 
current, resulting in a rapid disintegration 
of the filament, or else a number of tubes 
must be used in parallel, leading to low effi- 
ciency all round. To those who cannot 
afford a motor generator to give 500 to 1,000 
volts, or to be continually buying batteries, 
the following description may be of inter- 
est. The method which has been worked 
out consists in connecting a number of con- 

fig- 2 
Constructional Details of the Stationary Contacts and the Movable 

a Portion of the Voltage Raiser. 

author, using the machine described below, 
is heard at a good strength and regularly 
on a two -valve receiver at Orleans, France. 

The machine to be described is an attempt 
to solve the problem of providing a suitable 
H.T. supply for a low -power tube trans- 
mitter. Most of those who work with trans- 
mitters are faced with the difficulty of ac- 
complishing this without considerable expen- 
diture. Such experimenters fall into three 
groups : those with access to an A.C. supply, 
those with a D.C. supply, and those with no 
supply laid on at all. The man who has 
access to A.C. is usually regarded as being 

B 

Volts r 
C4 C3 C2 cj 

Each Condenser is Charged Separately from the 
Power Line, and Discharges Through the Series 
Bank. A Constant High Voltage is Thereby Main- 

tained. 

the most fortunate, owing to the ease with 
which the supply voltage may be stepped up 
to any desired extent without the use of 
rotating machinery of any sort. The dis- 
advantage lies chiefly in the rectifier, of 
which it may be said that no really satisfac- 
tory type is available; chemical rectifiers are 
uncertain, and their efficiency depends on a 
great many details being carefully attended 
to ; valve rectifiers are expensive to equip 
and run, and may burn out. Further, elabo- 
rate smoothing circuits are usually essential. 

The D.C. man is well off where only a 
very small power of, say, 3 or 4 watts is 
required, as he can run his tubes off the 
mains at no expense whatever for H.T. sup- 
ply, and little or no smoothing is required, 
even for telephony. As domestic supplies 

Details of 
rotating brushes 

Brush Contacts That Compose 

densers in series and charging these at f re- 
quent intervals from the D.C. supply so as 
to maintain the voltage. 

In Fig. 1 if C1, C2, etc., are a number of 
condensers and the supply voltage, which 
will be assumed to be 230, is connected in 
turn across each condenser, the voltage 
across AB will be 920. If now AB is con- 
nected up to a transmitter, the condensers 
will discharge through it, and the voltage 
will gradually fall. To avoid this the con- 
densers are recharged from the mains, and 
so on rapidly. 

It will be seen that however often the 
condensers are charged, their voltage must 
drop to some extent in the interval between 
successive charges if they are supplying cur- 
rent ; in other words, the output is not per - 
fectly smooth, but it can be made very 
nearly smooth by suitably designing the 
charging device. 

The first thing to fix on is the number of 
condensers in series, which, of course, deter- 
mines the step -up effect desired. If the sup- 
ply is at 230 volts, and it is desired to step 
up to about 900 volts, four banks of con- 
densers should be used. It must be remem- 
bered that lower voltages can be easily ob- 
tained at any time by connecting the output 
terminals across only a part of the con- 
densers. 

As previously explained, there is a drop 
in voltage during discharge, so that in prac- 
tice the output is somewhat less than as in- 
dicated above. With a suitably designed 
machine it is about 90 per cent, so that 
with four condensers in series the average 
output voltage is about 830. 

To find the size of condensers for a given 
power, allowing this 10 per cent drop, the 
fundamental equation for condensers is used 

Q 
C = - where C is the capacity in farads 

V 
and 0 is the quantity of electricity which 
passes in or out when the voltage is altered 
by an amount V. Assuming the flow of 

current, I amps, is practically constant dur- 
ing time t seconds of discharge, this may 

It 
be altered to C = - 

V 
If the average value of the output voltage 

on load is 90 per cent of that on no load, 
then approximately the minimum voltage 
across any condenser is 80 per cent of the 
maximum, or y is 20 per cent of the supply 
voltage, so if the interval t between charges 
is 0.02 sec. and the output current is 0.02 
ampere (representing about 16 watts), the 
required capacity of condenser is 
0.02 X 0.02 

= 0.0000087 farad, say 10 AF, 
230X0.2 
to allow a little margin. 

The charging is accomplished by the ma- 
chine to be described, the design of which 
may be varied considerably, but this par- 
ticular one charges each condenser once per 
revolution of a small fan motor worked off 
the 230 volt supply. When running at 3,000 
R.P.M., the interval between charging any 
condenser is nearly 0.02 second, as stated 
above. 

The shaft of the motor bears a small in- 
sulating disc to which are fastened two 
rotating brushes and a balance weight to 
prevent vibration. The brushes consist of 
a number of phosphor bronze strips as used 
for rotary switches, bent over by a stiff 
piece of metal and bolted to the end of a 
metal arm as shown in Fig. 2. One arm has 
a contact stud screwed to it which makes 
contact with a fixed brush connected to one 
side of the input. The other supply line is 
connected through another fixed brush bear- 
ing on the motor shaft and through a screw 
fixing the second rotating brush to the small 
pulley or other metal disc attached to the 
shaft. Care must be taken to prevent the 
two rotary brushes or their connections 
making contact anywhere, for obvious rea- 
sons. To limit the current, in the event of 
a short circuit developing in the machine, a 
resistance of about 15 ohms is connected in 
one of the leads, preferably in the one not 
earthed. This passes enough current to blow 
the fuse, but prevents the burning up of the 
contacts, as would happen if a dead short 
took place. 

(Continued on page 624) 
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The Static Freuenc Multiplier 
For the Industrial Production of Very High- Frequency Currents In Radio Telegraphy 

By MARIUS LATOUR, 

50 /oo /50 H fiy,2. 
Curves of Magnetism for 1 Silicium Steel and 2 

Nickel Steel (Alloy Y) 

T is now póssible to obtain directly and 
efficiently, by means of high -frequency 
a ternators, currents having- frequencies 
of 30,000 to 40,000 cycles per second. In 
order to do so, it is preferable to use 

either ordinary homopolar alternators having 
the great peripheral speed of 250 meters per 
second or homopolar machines with reduced 
number of stator slots as previously de- 
scribed by the author* and having the rela- 
tively low peripheral speed of 150 meters 
per second. 

By admitting greater peripheral speed 
even for alternators having- a reduced num- 
ber of stator slots, it is possible to attain a 
frequency of between 50,000 and 60,000 
cycles per second ; but it does not seem pos- 
sible to industrially realize, under efficient 
mechanical and electrical conditions, higher 
frequencies directly by means of high - 
frequency alternators. It is, however, indis- 
pensable to obtain such higher frequencies 
and particularly for outputs of from 5 to 
20 kilowatts, if we want dynamo- electrical 
generators to compete with thermionic tube 
generators which are rapidly evolving. 

It was with this object in view that the 
author, several years ago, interested himself 
in static frequency multipliers, the opera- 
tion of which depends, as is well known, on 

-II 
2 

I 
o 

the phenomenon of magnetic saturation. 
Before undertaking the construction of 

such apparatus the author preferred seeking 
a magnetic substance which would be more 
suitable to this application than either iron 
or silicon -iron. 

To begin with, the author first proposed in 
French Patent No. 491,184 of May, 1915, 
the use, in frequency multipliers, of mag- 
netic substances such as nickel which pos- 
sess a magnetic curve similar to that of iron, 
but on a scale reduced along the induction 
axis. These substances, in which the satur- 
ation phenomenon occurs at lower inductions 
than in iron, afford the possibility of turn- 
ing this phenomenon into account by resort- 
ing to much smaller magnetic induction vari- 
ations than with iron. These induction 
variations then become more compatible with 
the high frequency in question from the 
point of view of losses. Since then, the 
author has carried out investigations in 
order to determine such a substance, in the 
nickel -steel series, possessing at the same 
time a small hysterisis co- efficient and a 
great resistivity whilst being sufficiently 
malleable to be laminated into sheets of 0.05 
to 0.06 mm. thick. (See French Patent No. 
510,462 of May, 1919). 

In May, 1920, Mr. Guillaume, having con- 
firmed certain data, it was possible to obtain, 
with the co- operation of the Imphy Steel 
Works, a very interesting alloy which we 
shall hereafter refer to as the Y alloy. 

The 0.05 to 0.06 mm. sheets of this alloy 
'were compared to the best sheets of equally 
thick silicon -iron, which could be produced 
for frequency multipliers. The measure- 
ments were carried out at the Laboratoire 
Central d'Electricite under the direction of 
Mr. Jouaust. The alloy in question was tested 
at a temperature of 100° C. The results of 
the comparison are as follows: 

Magnetic Curve -Fig. 1 shows both the 
silicon -iron magnetic curve I and the Y al- 
loy curve II. It may he at once noted that 
the Y alloy curve is much the same as that 
of the silicon -iron reduced to 0.4 along its 
induction axis. The sample of silicon -iron 
sheets under test presents this peculiarity, 
however, of being relatively little permeable 
at high inductions. 

Hysterisis -The author already pointed 
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*See the author's U. S. Patent No. 1,234,914. 
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Front and Back Views of a Frequency Multiplier 
of the Latour Type. 

out (Sec Radio Review of August, 1920) 
that the laminating of these substances into 
sheets as thin as 0.05 to 0.06 mm., appreci- 
ably increases their hysterisis. The hyster- 
isis co- efficent of the 0.05 to 0.06 mm., sili- 
con -iron sample, the magnetic curve of 
which is shown in Fig. 1, is nevertheless 
but 0.0014 for an induction of 2,600 gausses 
and 0.0026 for an induction of 17,600 gaus- 
ses. In view of the thinness of the sheets in 
question these figures must be regarded as 
being very low. It occurs, however, that the 
hysterisis co- efficient of the 0.05 to 0.06 mm., 
Y alloy is more advantageous since it is 
0.0014 for an induction of 7,000 gausses at 
which this alloy is saturated. 

Resistivity -The difficulties of laminating 
iron having a large amount of silicon, into 
very thin sheets, are well known. The sili- 
con- iron resistivity for the sample under test 
is nevertheless 45 microhms-cms., i.e., 50 per 
cent higher than that of the best sheets actu- 
ally available on the market. Now, the Y 
alloy resistivity is still higher, being 85 
microhms- centimeters. 

Hence, the superiority of the Y alloy 
sheets over the best silicon -iron sheets, in- 
asmuch as frequency multiplier applications 
are concerned, is considerable. These Y alloy 
sheets permit of a much higher efficiency at 
very high frequencies ; as a consequence we 
may avoid the complications inherent to fre- 
quency multipliers necessitated for the 
evacuation of the excessive quantity of heat 
generated therein. 

The losses per cubic centimeter may be 
calculated by means of the author's 
formula (See Revue Générale d'Electri- 
cité, April 13, 1918). As a matter of fact, 
it is only at a frequency of about 100,000 
cycles per second that the value of the eddy - 
current losses reaches that of the hysterisis 
losses and this for an induction correspond- 
ing to saturation. 

By using the Y alloy, it has been possible 
to realize the trebling and quintupling of a 
frequency of 33,000 cycles per second with- 
out using any direct current and with a very 
easy cooling of the multiplier. 

(Continued on page 640) 
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Continuous Wave and Radiophone Transmitters 

I 
Athe introductory article of this series 

we considered the theory of the genera- 
tion of continuous waves by means of 
vacuum tubes and showed how a simple 
miniature transmitter could be made of 

any regenerative receiving set. In this article 
we will go one step further and take up the 
subject of designing a lower power 5 -watt 
C.W. transmitter. 

In a low power outfit of this description 
it is desirable to make it as simple as possi- 
ble, and to this end the more elaborate and 
complicated circuits are not desirable; the 
circuit should have as few parts as is con- 

Circuit of a Low Power C.W. Transmitter 
La, 25 Turns. Lp. 50 Turns. Ca, .0003 M.F. Cg. 
.002 M.F., C, 1.0 M.F.. Rg, 5000 Ohms. Lg, L200 

H. C. Coil. 

sistent with good performance. There are 
a number of very simple circuits which are 
particularly suitable for such sets and in this 
discussion we will describe two such cir- 
cuits. Before going into the details it is 
desirable to discuss the question of the power 
supply, namely what power is suitable for 
the filament and plate. 

For oscillator tube a single 5 -watt vacuum 
tube of the type of the Radio Corporation 
of America's UV -202 is recommended. Of 
the tubes now on the market for sale to the 
general public this one will be found to be 
most satisfactory. It requires about 7.5 
volts across the filament terminals and about 
250 to 350 volts on the plate. The tube is 
so designed that the plate voltage may be 
increased to values as high as 400 to 500 
volts in which case more power will be se- 
cured. For filament power three sources 
are available, (1) storage batteries, (2) 
direct current obtained from D.C. lighting 
mains, and (3) alternating current from 
A.C. lighting mains. The actual choice de- 
pends largely on which source of power is 
more available and convenient. If storage 
batteries are used it will be necessary to 
have two 6 -volt batteries in series in order 
to obtain the requisite voltage. These 
should also be of fairly high ampere -hour 
capacity, 80 to 100 ampere -hours would be 
very good. If the storage battery power is 
already on hand it might be cheaper from 
the point of view of initial cost to use this 
source of supply. If the power supply in 
any given location is direct current, 120 or 
220 volts, it will be necessary to use a large 
resistance having a fairly high current 
carrying capacity, since the current taken by 
the filament of the 5 -watt tube is in the 
neighborhood of 2.3 amperes. Once this is 
secured there is no further trouble and you 
have a source of power which is always at 
hand and requires no attention. If the 

By L. R. FELDER 
Part H. 

power supply in any given location is alter- 
nating current then it will he necessary to 
use a step down transformer to convert the 
usual 110 volts A.C. to the required 12 volts. 
The storage battery has the disadvantage 
that it has to be charged every once in so 
often and looked after to see that the specific 
gravity of the solution is up to par and so 
on. If a battery charger is available at 
home this is not so had, but if the battery 
has to be taken down to a charging station 
every time, the whole business becomes a 
burden and a nuisance. In general the light- 
ing main supply is most convenient and least 
troublesome. As between D.C. and A.C. f rom 
the lighting mains the amateur will generally 
not have a choice. Either there is D.C. or 
A.C. available and he must pick the one at 
hand. If a choice actually can be made it 
is recommended that A.C. be used for reasons 
of tube life economy. It has been estab- 
lished that the use of A.C. for the filament 
has the effect of prolonging the life of the 
tube, and inasmuch as tubes are rather costly 
any expedient which prolongs tube life is 
desirable. 

If A.C. is decided on there is the question 
of the filament transformer. This may 
either be made or purchased outright. Un- 
less one has facilities for building a trans- 
former it is questionable whether anything 
is gained by building rather than by pur- 
chasing. Many amateurs have the queer 
notion that anything made is always better 
than anything bought. This is not so. 
What counts is the result, and the man who 
spends $10.00 for a real good filament trans- 
former and gets action is much better off 
(and incidentally a better amateur) than the 
so- called amateur who sweats trying to 
"make" a transformer and gets no results. 
This does not mean that all home made 
transformers are not good. If you have 
the facilities and are a good mechanic there 
is no reason why you should not make a 
good transformer, but there are some very 
excellent and high grade filament trans- 
formers now on the market which are just 
suitable for the set here mentioned. 

When it comes to the plate power supply 
for low power tubes there are three sources 
of power : (1) A bank of large "B" Bat- 
teries. With UV -202 tubes it is possible to 
string up a bank of large plate batteries up 
to, say, 300 or 350 volts, and get pretty 
good results. If you do not use your set 
too much this may prove a very simple way 
of obtaining a non- fluctuating source of 
D.C. (2) High voltage D.C. generator. This 
is the ideal source of supply and the most 
desirable. If you can afford it, it is worth 
while. (3) Rectified A.C. This necessitates 
the use of a step -up transformer, and the 
use of the necessary filter circuits and rec- 
tifying devices which are very expensive. 
The subject of filters has been so thor- 
oughly developed that it is possible to use 
rectified A.C. and get practically as good 
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A Practical Mounting for the Inductances. The 
Plate Coil Slides Inside the Antenna Coil 

results as with a D.C. generator. Which to 
use is a question of cost. The amateur must 
figure out for himself item for item the 
cost of the D.C. generator and accessories 
and compare against the cost of the step -up 
transformer, rectifying units and filter de- 
vices. The writer believes that in the long 
run the cost will be about the same for one 
as for the other. Straight D.C. is preferable 
if you can get it. On the other hand rec- 
tified A.C. has a great advantage. You can 
buy your step -up transformer (or build it) 
so that it has a variable step -up ratio, and 
thus get a wide range of voltages which may 

,.Stator 4,'ter,c' coil 

The Two Coils May Be Mounted Variometer 
Fashion. 

later come in handy for higher power tubes. 
D.C. generators are generally built for a 
definite voltage, and thus lack the flexibility 
of transformers. You pay your money and 
pick whichever you think more suitable for 
your purposes. The question of building a 
right rectifier and filter circuit will be left 
to a later article when it can be taken up 
more in detail. We will therefore assume 
in this article that the plate supply is avail- 
able in one form or another and that direct 
current voltage is applied to the plate. 

The circuit here recommended for a 5- 
watt set or under is illustrated schematically 
in Fig. 1, in which complete connections 
and circuit constants are given. The cir- 
cuit is an inductively coupled circuit and has 
just two adjustments: (1) wave- length, by 
adjusting the number of turns on the an- 
tenna coil La, and (2) coupling between the 
antenna coil La and plate coil Lp. The two 
coils La and Lp form what is sometimes 
called the "antenna -plate transformer." 
This transformer serves a most important 
function, and this is based on a principle 
which all amateurs ought to be very well 
acquainted with. It is the aim of all ama- 
teurs to obtain the maximum possible out- 
put from their sets at the maximum effi- 
ciency, in plain language to get all they can 
out of the tube. It has been shown by various 
writers (for example, Professor Powers in 
a recent issue of RADIO NEWS, on "Match- 
ing Impedances ") that the maximum output 
at maximum efficiency is obtained when the 
load impedance or resistance is equal to the 
impedance or resistance of the generator. 
Now in the case of our tube transmitter the 
generator is the vacuum tubes, whose im- 
pedance is the impedance of the plate to 
filament path, which may be about 5000 ohms 
for a UV -202. The load is the antenna re- 
sistance which may be of the order of 8 to 
16 ohms. It is obvious that we could never 

(Continued on page 641) 
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Audio Frequency Transformers 
QUALITY in radio music depends 

largely upon the characteristics of 
the audio frequency amplifying 
transformers employed. It is usu- 
ally the amplifying transform- 

ers that determine whether the received 
programs will be music or noise, and in order 
to aid purchasers in selecting efficient trans- 
formers and also help manufacturers in 
tlesignitig them, this article has been pre- 
pared. After making extensive tests on 
some two dozen different tvprs of audio 
transformers now on the market, the writer 
rune to the conclusion that there are very 
few really efficient ones and that the best 
have possibilities of great improvement. 

The difficulty involved in designing an 
efficient audio frequency transformer is to 
produce one that will function equally as 
well on one frequency as on another. Un- 
like power transformers designed for opera- 
tion on one frequency Only, an amplifying 
transformer is subjected to a wide range of 
frequencies, from the lowest notes of the 
saxophone to the highest notes of the pic- 
colo. Hence, it is tto easy matter to con- 
struct a transformer that will give high and 
uniform voltage amplification over the above 
wide range of frequencies. If the trans - 
finrmer is not as efficient on the lower notes 
as on the higher, the higher notes will be 
amplified to a much greater extent than the 
lower ones, and the quality of the am- 
plified music or speech impaired. Distortion 
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fig. 5 
will be introduced, with no possibility of 
correction unless better transformers are 
employed. 

Most manufacturers employ the cut and 
try method in the design of amplifying 
transformers until an efficient one is obtained. 
Of course it is well known that the trans- 
former should match the vacuum tubes em- 
ployed with it: that is, the impedance of 
the primary coil should equal the plate to 
filament impedance of the tube, and the im- 
pedance of the secondary coil should equal 
the grid to filament impedance of the tube. 
But as the impedances of the transformer 
varies considerably with the frequency, and 
as the impedances of the tubes vary with 
their adjustments. these conditions are only 
satisfied approximately. They do not mean 
much and do not always hold true. Only 
a general idea of the approximate number 
of turns and size of core can be obtained. 

Fig. I shows the arrangement of the coils 
in all of the present clay transformers. The 
primary coil is inside and comprises from 
2(100 to 3000 turns of fine wire. about No. 
40 B. & S. gauge. The secondary coil com- 
prises from 3 to 10 times as many turns of 
about the same size wire, hence it is evident 
that it is useless to attempt to wind one by 
hand. In this illustration, and also in the 
others. the terminals are marked to cor- 
respond with the vacuum tube connections, 
which arrangement, through years of ex- 
perimenting, has been found the best. It 
will be noted that the outside end of the 
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Transformer under test 

B 

Circuit Used 
for Testing 
Transformers. 

secondary winding should connect to the 
grid of the tube. This is to avoid the con- 
denser effect between the grid and the prim- 
ary coil, which would exist if the grid was 
connected to the inside of the secondary 
coil adjacent to the primary coil. 

The next important part of the trans- 
former is the iron core. The transformer 
consists of three parts : primary coil. second- 
ary coil and iron core. At one time there 
was an audio transformer on the market 

dYindings 

fig. 4 
that had no iron core. Just the two coils were 
employed, which were necessarily large due 
to the absence of the iron core, but this 
type of transformer has been discarded as 
inefficient and costly. 

The iron core is made up of many thin 
pieces of soft iron. It offers a low resist- 
ance path for the magnetic lines of force 
set up around the coils when in use. The 
best silicon steel should be used for the core 
and the thinner the laminations the better 
in order to reduce hysteresis and eddy cur- 
rent losses. The majority of transformers 
employ a core having a cross -sectional area 
of % "x %" Some have larger cores. Figs. 
2 and 3 show two types of transformers 
with cores assembled. The iron laminations 
are interleaved, dove -tail fashion at the cor- 
ners, to make good magnetic joints. There 
are only a few constructed according to ,Fig. 
2 now On the market, but this type is as 
good as the other if properly designed. The 
cores of course are clamped between in- 
sulating pieces on which the binding posts 

(Continued on page 633) 
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A High Frequency Alternator for Tone 
Modulation 

fig. ¿A 

A Small Inductor 
f Soo 1,000 

Alternator 
or Generating 

Cur- 
rents 

alternator generating cur- 
rents of frequencies from 500 to 
1000 cycles per second provides an 

excellent means for modulating the 
output of a C.W. or radiophone 

transmitter for I.C.W. or tone telegraphy. 
The following article describes the construc- 
tion and use of a small alternator of the in- 

ductor type designed for this purpose, which 
can be constructed in a short time from 

materials usually on hand. Unnecessary di- 

mensions and data have been omitted from 

this description, and constructional details 
have been made as general as possible. 

As shown ill the illustration, Fig. 1, (A), 
the alternator consists, essentially, of a sta- 
tionary armature on which are wound the 
field and armature coils of the alternator, 
and a toothed inductor or rotor mounted 
on the shaft of a small motor. Briefly 

the theory of the operation of the device 

is as follows: 
As the inductor rotates, the reluctance of 

the magnetic circuit through the inductor 
and armature core is varied periodically 
from maximum to minimum, due to the 
variations in the length of the air gap be- 

tween the inductor and the poles of the 
armature as the projections on the inductor 

By K. KENNETH 
pass the armature poles. This produces a 
corresponding variation in the flux linking 
the armature windings, generating an E.M.F. 
in the armature windings, the frequency of 
which is equal to the number of projections 
on the inductor multiplied by the revolutions 
per second. 

The armature or core on which the field 
and armature coils are wound should be 
built up of laminations of transformer steel. 
The cross- sectional area of the core need 
not be greater than 1 square inch, the other 
dimensions of the core being sufficient to 
allow space for the field and armature wind- 
ings. the positions of which are as indicated 
in Fig. 1, (A). The ends of the core should 
project at least an inch above the armature 
coils to form the poles of the armature. 

A very convenient method of mounting 
the armature is shown in the illustration, for 
with this mounting the laminations are 
clamped firmly together, while the slots in 
the legs supporting the armature permit it 
to be adjusted so that the length of the air 
gap between the armature poles and the cor- 
responding teeth on the inductor can be re- 
duced to a minimum ; a condition essential 
to the proper operation of the alternator. 
The importance of this detail should not 
be overlooked, since the length of this gap 
is one of the factors determining the output 
of the alternator and for maximum results 
the length of the gap should be reduced 
as much as possible, being just sufficient to 
allow the teeth on the inductor to clear 
the pole faces of the armature. 

The inductor or rotor of the alternator 
may be constructed from the laminations 
taken from the armature of a motor or gen- 
erator, or it can he made from an old gear. 
In either case. the teeth or projections on 
the inductor should be so spaced that they 
are separated by a distance slightly greater 
than the length of one of the pole faces 
of the armature. While not essential, a 
much better wave form will he secured if 
the teeth on the inductor are shaped so 
that the length of the face of each tooth 
will he much less than the length of the base, 
the length of each side of the tooth being 

ilrmature coils 

fig. I 
A Diagram of Connections of the Alternator 

equal. This will make the tooth triangular 
in shape. The inductor should be of approxi- 
mately the same width as the armature and 
should be mounted directly on the shaft of 
the motor driving the alternator. 

The design of the armature and field wind- 
ings is governed largely by the voltage of 
the D.C. source employed to excite the field. 
Ordinarily, the field winding may be of No. 
20 to 26 S.C.C. copper wire, the number of 
turns in the winding depending on the volt- 
age of the source from which the field is to 
be excited. If this is a 6 -volt storage bat- 
tery, from 200 to 400 turns can be used in 
the field winding, and the same can be used 
satisfactorily for higher voltages, providing 
sufficient resistance is included in the field 
circuit to keep the current through the wind- 
ing below 1 ampere. The field coil is best 
wound directly on the armature core, ade- 
quate insulation being placed between the 
winding and the armature, and end pieces 
of insulating material placed at each end 
of the coil. 

Since the output of the alternator is not 
very great. the current in the armature coils 
will be relatively small. and small, enameled, 
copper wire can be used for winding the arm- 
ature coils. The number of turns in each of 
the coils should be several times the number 
of turns in the field winding, and the two 
coils should be connected together so that 
the voltages generated in each will add. This 
connection is best determined by experiment. 

(Continued on tage 635) 

Throw Those Taps Away 

WHY designers of radio sets insist on 
having a set of switch taps to adorn 
the face of a panel is not a difficult 

question to answer. Their reply would he 

somewhat as follows : 

Since it is desirable to get as large a 

voltage drop across the coil as possible, to 

better actuate the detector, the ratio of 

inductance to capacity should be as large as 

possible, within limits of course. Further, 
since this condition is to hold true over a 

band of wave- lengths. it will be necessary 
to provide some means whereby the above - 
mentioned desirable ratio may be always 
attainable. With taps on the coil, a method 
is obtained for changing the wave -length 
quickly, easily and efficiently. 

To this we may answer : 

Very true indeed. We grant that the 
ease and rapidity of wave- length control is 

a valuable feature of the tapped coil system, 
but we question the point with regard to 
efficiency. We shall submit the necessary 
data herewith to substantiate our contention 
and we shall advocate another means of 
wave- length control which is much more 
efficient, although there is nothing new 
about the method. In fact, it is in daily 

By BERT T. BONAVEÍVTURE 
use on hundreds of sets. What we wish to 
do is merely to bring the attention of 
builders and designers to bear on the subject 
and to have the method universally 
adopted on all sets where it is applicable. 
What we advocate is the use of untapped 
coils, properly designed, which are tuned by 
means of small variable condensers in the 
order of 250 micromicrofarads (0.00025 
mfd.) For antenna circuits the condenser 
should be larger, in the order of 1,000 micro - 
microfarads (0.001 mfd.). Fig, 1 illus- 
trates the point in question. 
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Circuits Composing Untapped Coils, Being Tuned 
by Means of Va -iable Capacities. The Condenser 
in the Shunt Circuit Illustrated Should be Variable. 

In passing, it may be well to point out 
that the use of Litzendraht wire for wave- 
lengths lower than 300 meters will not be 
as efficient as solid wire of relatively large 
cross -sectional area. Litzendraht wire is 
more suitable for the longer wave -lengths, 
especially where the coil is bank -wound. 

From the mechanical point of view, sev- 
eral objectionable features exist in the 
tapped coil system. First, the taps them- 
selves must be taken off the winding of the 
coil. This is done by either looping and 
twisting the wire at the spot where the tap 
is to be made, by soldering a lug at the 
desired place, at which the insulating cover 
has been scraped to allow the soldering to 
be done or else by drilling holes in the 
tubing where the tap comes off and thread- 
ing the wire through in such a manner that 
it will not loosen. The foregoing tedious 
explanation is a fair picture of the actual 
job itself. 

After the taps have been taken on the 
coil, they must be carried to the switch 
contacts, involving more soldering and 
wiring. Before the switch contacts can be 
put in place, the panel must he drilled to 

(Continued on page 636) 
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WIRELESS RECEIVING SYSTEM 
(Patent No. 1,455,767. Issued to Joseph Slepian, 

Swissvale, Pa., May 15, 1923.) 
The principal object of this invention is to 

provide an improved wireless receiving system, 
wherein received signal impulses are enormously 
amplified, and a system wherein undamped, con- 
tinuous wave -signal impulses may be readily re- 
ceived without the customary heterodyning step 
heretofore employed. According to the inven- 
tion, signal impulses to be detected are impressed 
upon a regenerative feed -back system, adjusted 
to what heretofore has been considered an un- 

desirable state -that is to say, one in which an increase of the amplitude of the oscillations 
caused a more than proportional increase in the 
feed -back power, tending to maintain the os- cillations continuously. The unbalanced condition 
of the system, which is effective following the 
application of the signal impulses, is made stable at pre -determined time intervals thereafter by means of thermally responsive elements, having 
a time lag in their responses. The maximum 
amplitude attained by the oscillations at the end 
of said time lag is dependent upon the intensity 
of the impulses, tending to unbalance the system. 
The single figure is a diagramatic view of a 
wireless receiving system. embodying this invention. 

TELEPHONE HEAD SET 
(Patent No. 1,447,969. Issued to Frederick Diet- rich, of Flushing, N. Y., Assigned 'to C. Brandes, 
Inc.. of New York, N. Y., March 13, 1923.) 

This invention is directed to improvements in telephone headsets and has among its objects the provision of a device whereby the user of the headset may easily and quickly adjust the receivers to his ears ; the provision of a simple 

fl 

but dependable arrangement for securing the 
aforementioned device to the headband; and an 
improvement in the padding of the headband by 
the elimination of seams which practical exper- 
ience has shown have a tendency to rip open 

due, it is believed, to the action of perspiration or 
oil from the hair of the user on the stitching. 

One of the principal features of the invention 
relates to the device before mentioned for adjusting 
the receivers to the ears of the user. This de- 
vice is preferably in the form of a collet chuck 
having a concentric aperture in which a rod 
forming a part of a receiver supporting member 
is slidably and rotatably mounted. By means 
of an adjusting nut having a tapered thread 
engaging the collet, the latter may be contracted 
to securely grip the rod, and thus when the 
receivers are adjusted to the satisfaction of the 
user he may, by simply turning the adjusting 
nut, fasten them in that position. This device, 
as will be seen, engages the rod on practically its 
complete circumference and its design is such 
that a powerful gripping action is obtained even 
with a relatively slight turn of the nut. 

VARI OM ETER 
(Patent No. 1,456,267. Issued to Harold Potter 

Donle, of Meriden, Conn., May 22, 1923.) 
The main object of my invention tis to provide 

a variable inductive apparatus characterized by 
a considerable range and ease of adjustment of 
inductance values, relatively small and constant 
electrical resistance, and low distributed capacity. 
Another object is to make such a device com- 
pact, simple, light yet durable, and at a relatively 
low cost. When used for instance in a radio 
receiver, my device accommodates a large range 
cf wave -lengths, provides simple tuning adjust- 
ments with small electrical losses. I have shown 
it in a form which is easily portable, and al- 
though economically made, it is durable. 

Inside of the box are mounted a plurality 
of coil members, at least one of which is station- 
ary, and at least one of which is rotatable. In 
the form shown there are two of these coil mem- 

bers 19 and 20. The coil member 19 is carried by a sleeve 21 which projects rearwardly from 
the cover or front plate of the box, and the coil member 20 is carried by the spindle 22 which 
is secured to the operating knob 15. The sleeve 
21 is stationary and the coil member 19 may be secured to it in a suitable manner, for instance, 
by means of a metal hub 23 and set screw. 
Similiarly the coil member 20 may be secured 
to the shaft 22 by a hub 24 and set screw 
so that the coil members may be readily attached 
or adjusted on their respective supports. I may 
also provide a resilient washer 25 in the back of 
the operating knob to hold the hub 24 in yield- 
ing contact with the end of the sleeve 21. It 
will be seen that the two coil members may be adjusted closer together or further apart by 
simply sliding the hub 23 and its coil member 
along the sleeve 21, and then securing it in 
place by the set screw. By snaking the spacing 
between the two coil members as small as is 
mechanically feasible, the ratio of maximum in- 
ductance to minimum inductance, or, in other 
words, the range of the instrument is made 
extremely large. 

The coil members may be all identical and 
each may consist of a single length of wire es- 
pecially wound so as to provide two oppositely 
disposed polygonal parts. In this form, each 
part is spirally wound on a slotted support so that 
short lengths zig zag hack and forth, first on 
one side and then on the other side of the 
support, adjacent turns crossing each other in the 
slots at intervals. The two parts are so wound 
and connected that the current travels in them 
in oppostie directions. Preferably, the supporting 
part of each coil member is formed of a plate 
of insulating material having a central arm 28 
and two extended heads 26 and 27 on opposite 
ends of the arm. 

MULTI -STAGE AMPLIFIER CIRCUITS 
(Patent No. 1,459,419. Issued to Edward 0. 
Scriven, of New York, N. Y., June 19, 1923.) 

This invention relates to multi -stage amplifier 
circuits and more particularly it relates to va- 
cuum tube circuits wherein a plurality of re- 
peaters or amplifiers are employed to amplify 
signals impresses] thereon from an incoming line. 

One of the objects of this invention is to pro- 
vide a means for regulating the degree of am- 
plification of a multi -stage amplifier set for signals 
impressed thereon. 

As is well known in the art, weak currents 
or signals may he amplified to any desired de- 
gree by impressing them on a plurality of vacuum 
tube amplifiers arranged to work into each other 
by suitable circuit connections. In employing 
such a multi -stage amplifier set for amplifying 
weak currents, it is frequently found undesirable 

zvzr 
t7 

Irdlr? 
g 79 

-p 

to use the total amplification of the set before 
impressing the amplified currents on the out- 
going line or the receiving instrument, since 
the degree of amplification desired for each par- 
ticular case will depend largely upon the strength 
of the incoming currents and on the electrical 
conditions in the output circuit into which the 
amplifiers work. It is also frequently desirable to 
cut down the degree of amplification to prevent 
overloading the last stages. 

In accordance with this invention, a single 
switching means is employed to cut in or out 
one or more of the plurality of the amplifiers 
so as to regulate the amount of amplification for 
any given case. An additional switch is also 
provided for regulating the strength of the cur- 
rents impressed on the first tube so that by 
operating hotly switches any desired degree of 
amplification from the set may be obtained. 

COMBINED RHEOSTAT AND SOCKET 
(Patent No. 1,451,024. Issued to Conrad Klem- 

m er and Walter P. Koechel, of Bogota, N. J., April 
10, 1923.) 

This invention relates to a combined socket 
and rheostat unit and more particularly to a 
novel and improved device adapted particularly 
to be mounted on the panel of a radio outfit with- 
out resorting to the use of separate fastening 
elements or mountings. 

The primary object of the invention is the 
provision of a vacuum bulb or tube holding socket 
which is connected to an insulated block or sup- 
port so that it combines with the same to corn- 

prise a unit whereby the same is attachable to a 
panel and arranged so that the conductors leading 
to the positive and negative filaments may be 
easily connected as is common in various types 
of radio receiving outfits. 

RECEIVING ARRANGEMENT FOR WIRE- 
LESS TELEGRAPHY 

(Patent No. 1,454,328. Issued to Alexander 
Meissner, of Berlin, Germany, May S, 1923.) 
The object of the present invention is an im- 

provement on the wireless telegraph receiving ar- 
rangements disclosed in German Patent 332,581. 

In accordance with the main patent, a cathode 
relay is actuated by means of an alternating 
current generator at the receiving station, whereby 
the received high frequency energy is at the 

(Continued on page 584) 
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Apparatus Awarded Certificates 
NOTICE 

Mr. Louis Gerard Pacent, Director of 
RADIO NEWS Laboratories, resigned August 
6, 1923. 

Due to Mr. Pacent's large interests, it 
was impossible for him to give sufficient 
time to the ever increasing work of 
RADIO NEWS Laboratories. 

H. GERNSBACK. 

FIVE CIRCUIT SWITCH PLUG 
A five circuit switch plug designed to 

accommodate either a head -set and loud 
speaker or two head -sets is shown in the 
illustration. This plug is manufactured by 

George E. Walker Co., St. Louis, Mo. An 
ingenious switching arrangement operated by 
turning the plug connects in either the phones 
or loud talker independently, or the two in 
parallel or in series or disconnects them both 
from the receiving set. The insulating mate- 
rial is of bakelite. The plug is not much 
larger than the ordinary telephone plug. The 
phone cords may he anchored to a metal 
ring inside, so that jerking the cords will 
not pull on the tips. This plug is of very 
good mechanical construction and of neat 
appearance. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 243. 

COLE AUDIO FREQUENCY 
TRANSFORMER 

This amplifying transformer, which is 
manufactured by A. B. Cole, Inc. of 88 

E. Kinney Street, Newark, N. J. is her- 
metically sealed in an aluminum case, making, 
the instrument moisture proof and immune 
from mechanical injury. The four terminals 
are brought out through a bakelite top, as 
shown in the illustration. The character- 
istic curve is very uniform throughout the 
wide range of frequencies encountered in 
broadcast reception, and a high degree of 
voltage amplification is obtained. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 228. 

GILFILLAN DIALS 
Gilfillan Bros., Inc. submitted two dials, 

type R.175, 21/4" black, and type R.150 3" 
brown bakelite, one of which is shown in 
the illustration. They are mechanically ac- 
curate and of pleasing appearance. The 
graduations are in white and show up very 
distinctly. The set screws, for clamping 
the dials to shafts, are threaded in metal 

inserts imbedded in the bakelite mould. Both 
are for 3/16" shafts, although this company 
also makes them for %" shafts. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 235. 

GILFILLAN CONDENSER 
A variable condenser of simple yet ac- 

curate mechanical construction and of high 
electrical efficiency is shown in the illustra- 
tion. Moulded Bakelite end plates support 
the condenser elements. The shaft turns 
in metal bearings imbedded in the bakelite 
forms. A capacity range of from 15.66 to 

700.71 M.M.F. and a dielectric loss resist- 
ance of 240 ohms were obtained. This is 
a 23 -plate condenser, type R.375, manufac- 
tured by Gilfillan Bros., Inc. of 1815 -25 
W. 16th Street, Los Angeles, Cal. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 229. 

GILFILLAN POTENTIOMETER 
This potentiometer, type R.700, is of very 

durable construction and neat appearance. 
A moulded bakelite form supports the re- 
sistance element and contact arm. Phosphor 
bronze springs insure excellent electrical 
contact. The instrument is only 2%" in 
diameter, the same size as this company's 

rheostat, and has a resistance of 190 ohms. 
Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 230. 

GILFILLAN VERNIER RHEOSTAT 
A vernier rheostat of novel design and 

employing only one control shaft and dial 
for operating both rheostat and vernier is 
shown in the illustration. This instrument 
as also manufactured by Gilfillan Bros., Inc., 

and is known as its type R.800 vernier 
rheostat. As shown in the illustration, a 
resistance wire passes around the outside 
of the moulded bakelite form and provides 
for the vernier adjustment. Two contact 
arms are employed, but only the outside 
or vernier arm is rigidly secured to the shaft. 
This arm, after rotating through an angle 

of 90 degrees, catches on to the rheostat arm 
and pulls it around. Thus the rheostat arm 
can he moved forward or backward only 
after rotating the vernier arm 90 degrees. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 231. 

GILFILLAN DETECTOR UNIT 
ASSEMBLY 

Simplicity in building and wiring radio 
receiving sets may be obtained by using this 
type R.475 detector unit assembly, which is 
manufactured by Gilfillan Bros., Inc. This 
device is of moulded bakelite construction 
and is very rugged. It comprises a filament 
rheostat, vacuum tube socket, and fixed grid 

and by -pass condensers, which are enclosed 
in a case underneath the socket. Terminals 
are provided for all of the above instru- 
ments, so that they may be adapted to any 
circuit. Space for mounting an amplifying 
transformer . is also provided behind the 
socket. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF MERIT NO. 232. 

GILFILLAN MODEL NO. 2 
VARIO- COUPLER 

A small sized vario- coupler of excellent 
mechanical and electrical construction is 
shown in the illustration. This instrument 

is only 4" high and the primary coil 3" in diameter, and is arranged for both panel and 
hase mounting. The form is of brown bake- 
lite. Excellent results were obtained on both amateur and broadcast reception. The 
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bearings are mechanically accurate and in- 
sure good electrical contact with the 3/16" 
shaft which makes connections w_th the in- 
side rotor coil. This vario- coupler, type 
R.650, is also manufactured by Gilfillan 
Bros., Inc. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 233. 

GILFILLAN MODEL NO. 1 

VARIOMETER 
As shown in the illustration, this vario- 

meter is of excellent electrical and mechan- 
ical construction and is arranged for both 

panel and base mounting by simply shifting 
the location of the bakelite mounting brack- 
ets. This variometer is manufactured by 
Gilfillan Bros., Inc., and when connected 
in series with the secondary winding of the 
Model No. 2 Variocoupler, a range of from 
140 to 450 meters was covered. This instru- 
ment is of the standard size and of the usual 
design. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 234. 

FEDERAL NO. 65 AUDIO 
FREQUENCY TRANSFORMER 

For maximum efficiency in the amplifica- 
tion of orchestral music and speech the 
Federal Telephone and Telegraph Co. of 
Buffalo, N. Y. have produced the amplify- 

ing transformer shown in the illustration. 
This instrument is larger and of more 
rugged construction than this company's 
former type ; the windings are shielded and 
entirely protected from mechanical injury. 
Exceptionally high and uniform voltage am- 
plification was obtained throughout a range 
of frequencies from 300 to 6,000 cycles per 
second, and fair amplification beyond these 
limits. This transformer is ideal for use 
in broadcast reception where a minimum o 

distortion is desired. 
Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 227. 

CAMEO GRAND HEAD -SET 
The Cameo Grand head- phones are maim- 

factored by the Cannon and Miller Co., 
Inc., of Springwater. N. Y. The phones 
are of the standard 2 -pole construction em- 

ploying 2%" iron diaphragms. The shells 
are of aluminum. The headband is of simple 
construction, easy to adjust, and may be 
worn with comfort. The cords are marked 
and the polarity stamped on the phone shells, 
so as to aid in properly connecting them to 
a radio set. The resistance is 2,200 ohms 
and the impedance, at 1,000 cycles, approx- 
imately 23,000 ohms. The phones are very 
sensitive and reproduce with a minimum of 
distortion. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 242. 

NATIONAL INTERFERENCE 
ELIMINATOR 

Interference between two or more stations 
so often encountered in broadcast recep- 
tion may be effectively eliminated by proper- 
ly tuning the receiving set in conjunction 
with this interference eliminator, which is 
a wave trap employing a fixed inductance 
and a variable book type condenser. It is 

manufactured by the National Airphone 
Corp., of 20 Hudson St., New York City. 
With the two inductances furnished with 
the instrument a range of from 175 to 675 
meters is covered, thus making the instru- 
ment suitable for eliminating unwanted sta- 
tions operating on any wave length within 
that range ; hence, the instrument is de- 
sirable for use during broadcast reception. 
This wave trap may be effectively used with 
any type of receiving set. The green silk 
covered coils are of very neat appearance. 

Arrived in excellent packing, with circu- 
lar showing different methods of connecting. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE OF 
MERIT NO. 226. 

RADIOTIVE LOUD TALKER 
Quality as well as quantity seems to be the 

aim of the Radiotive Corporation of 5317 -21 
21st Avenue, Brooklyn, N. Y., in producing 
its loud speaking telephone equipment. The 
type E loud talker shown in the illustration 

faithfully reproduces the wide range of 
sound frequencies encountered in broadcast 
reception and is exceptionally accurate on 
the lower notes, clue to the absence of higher 
harmonies which are inevitably present in 
many instruments of this nature. The con- 
struction is of the balanced armature type, 
employing a reinforced corrugated non - 
magnetic diaphragm. The horn is of fibre. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 236. 
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RADIOTIVE PHONOGRAPH 
ATTACHMENTS 

In order to combine the excellent acous- 
tic properties of the phonograph horn with 
the life -like tones from the radio set, the 
Radiotive Corporation has designed two 
loud speaking phonograph attachments, one 

large type F, and one small, type J, one of 
which is shown in the illustration. The 
construction of each is similar, employing 
the same principle as is used in the loud 
talker described above. Both of these in- 
struments are noted for their excellent 
quality in addition to being very efficient 
on both weak and strong signals. Each of 
these units has an impedance of approximate- 
ly 18,500 ohms at 1,000 cycles and a resist- 
ance of 700 ohms. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 238. 

RADIOTIVE HEAD -PHONES 
The Radiotive Corporation manufactures 

also the head -set shown in the illustration. 
The phones are of the same construction as 
this company's loud speaking units. 

The head -sets are wound for 2,000, 4,000 
and 5,000 ohms resistance. The 2,000 -ohm 
head -set, type A, has an impedance at 1,000 
cycles of approximately 40,000 ohms. The 
headband is of simple construction and 
easy to adjust. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 239. 

RAULAND ALL -AMERICAN AUDIO 
TRANSFORMER 

This 3:1 ratio amplifying transformer, 
type R.12, which is manufactured by the 
Rauland Manufacturing Company, of 200 
N. Jefferson Street. Chicago, Ill., is enclosed 
in a metal casing. thus shielding and pro- 
tecting the coils from injury. As shown 
in the illustration, the transformer is very 

convenient for mounting and wiring in 
multi -stage sets. It has a flat characteristic 
curve throughout a wide range of frequen- 
cies, making it desirable for use in broad- 
cast reception where distortion is undesira- 
ble. 

Arrived in excellent packing. 
AWARDED THE RADIO NEWS 

LABORATORIES CERTIFICATE OF 
MERIT NO. 240. 
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Correspondence from Readers 
A HAM WHAT AM 

Editor, RADIO NEWS : 

In reply to Mr. S. L. Foster's letter 
published in the September issue of 
RADIO NEWS I feel that Mr. Foster's 
attitude toward the amateur is unjust. 

When I first entered into the "radio 
game," any amateur whom I approached 
was ready and willing to give me all the 
information and actual assistance that was 
possible. No favor was too great. 

I have been at several "hams' " homes 
when one or more B. C. L's. would call 
for advice of different kinds, or informa- 
tion regarding the building and operation 
of sets. I have never seen one of them 
refused; no question was too trivial or 
ridiculous to be answered and explained 
in detail. Several times they were asked 
to bring their sets around and the "ham" 
would fix them up himself. 

As for myself, my phone and door bell 
are kept busy by B. _ C. L's. asking for 
advice or information -and not one has 
ever been turned down or laughed at be- 
cause his questions sounded ridiculous. 

I feel that any amateur is willing to 
help the B. C. L's. if asked in the right 
manner, and be glad of the chance to 
establish friendly relations between the 
two factions. I am positive that there 
are plenty of `9's' around Chicago that 
will gladly give Mr. Foster a helping 
hand. I suggest that he try again. 

As to the failure of dealers to give a 
customer satisfaction and the need of a 
real radio man in their establishments, I 
heartily agree with Mr. Foster. 

WADE C. DURBIN, Radio 8ARE, 
148 Crosby Avenue, 
Brentwood Boro, Pa. 

DX AT SEA 
Editor, RADIO NEWS : 

While reading a recent issue of RADIO 
NEWS I noted an article on long distance 
tests in the Pacific. 

It may be of interest to readers to know 
of long distance work achieved by the "S.S. 
Ecuador." "WBN." 

When "WBN" was on the San Francisco 
Orient run, "KFS," Federal, Telegraph, 
San Francisco Beach Station, was worked 
about five hours after the ship left 
Yokohama eastward bound and during the 
three weeks voyage to San Francisco via 
Honolulu KFS and WBN handled traffic 
without failing to clear each night. This 
was done during the month of August, one 
of the worst static months on this run. 

Afterward the Ecuador was put on the 
San Francisco -Baltimore run via the 
Panama Canal. That winter during a west- 
ward bound voyage WBN held nightly 
communication with NBD, Bar Harbor, on 
the east coast and KFS. San Francisco, 
on the west coast, from the first night out 
of Norfolk until reaching San Francisco. 
Not a single day was slipped during the 
entire trip of about three weeks. 

While I believe greater distances have 
been covered I do not believe there is 
another ship that has ever equalled this 
record for consistency of the old WBN 
I have mentioned herein. 

The logs of the various stations con- 
cerned will substantiate my letter. 

My object in writing this letter is to point 
out the fact that it is one thing to hear 
stations ranging in power from 150 KW 
up to 1,000 KW over great distances and 
still another to work a 5 KW . ship arc 
over the same distance, not only once in 
a while under perfect conditions, but to 
do it consistently, not missing a night for 
an entire voyage. 

My personal view is that any ship with 
equal equipment can accomplish the work 
of WBN if not surpassing it, if under the 
direction of a competent operator. How 
many self -styled operators know how to 
get the best out of an arc? My answer is 
one half of one percent. 

A. E. R. 

CAN'T THIS BE ARRANGED? 
Editor, RADIO NEWS : 

An amateur or a phone- hound. which 
shall it be? If I remain just a broadcast 
listener, my interest in radio will soon 
leave me. But as an amateur I would 
make use of the experimental stage of 
radio, and my interest would never die 
out. 

After one year of broadcast reception, I 
have tired of it, to some extent. I would 
like to join the ranks of the amateur. The 
fact that I believe the future of radio lies 
with the amateur, is the reason that I 
wish to become one of them. 

RADIO NEWS has kept me interested as 

MI 11.111 MIMI( arm 

Interesting Articles Ap- 
pearing In November 
Issue of "PRACTICAL 
ELECTRICS" 
Mercury Vapor Arcs. By Allan R. 

Kenworthy 

Floating Needles and the Magnet. 
By Dr. Albert Neuburger, Berlin. 

Carbon Disc Rheostat. 

Finding Positive Pole. 

Thermic Telephones Concluded. 

Little Known Methods of Produc- 
ing Electricity. By Raymond 
B. Wailes. 
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a broadcast fan. But now it has developed 
in me the ambition to be a real amateur. 

I have become familiar with the inter- 
national code because of the exercises that 
were published in the May and June 
numbers of the RADIO NEWS. I do believe 
that the RADIO NEWS will convert a great 
number of the broadcast listeners, into 
listeners of amateur code, or into amateurs, 
providing the amateur will help. 

Radio cannot save the amateur because 
he will always exist. But the amateur can 
and must save radio, because the peak of 
broadcast listeners will eventually decline, 
unless they will be able to understand code, 
and the amateur. 

The amateur should devote one night a 
week to the transmitting of code for the 
beginner. Is that asking too much for such 
a good cause? There is more sport in re- 
ceiving code messages than anything else. 
The phone hound will soon be tuning into 
code transmission. 

I am a phone- hound, but an amateur at 
heart. When I try to listen in on the 
amateur I find mostly speed -stuff. And 
the best I can do is pick out a few "Q" 
signals, or letters. 

"Amateurs," help us phone- hounds one 
night a week by transmitting code slowly to 
us. 

Good luck, OM, and 73 ! 

D. H. KAMP, 
Lamy, N. M. 

ATTENTION ANNOUNCERS 
Editor, RADIO NEWS : 

I do not wish to start a debate or argu- 
ment through this department of your 
magazine, but I do wish to bring to mind a 
statement written by a certain H. K. M. of 
Kentucky. He said : I am sure if we should 
go to hear a famous orchestra or noted 
singer some evening, we should be disgusted 
beyond measure to have some one come out 
after each number and make an announce- 
ment. 

This is reasonable, but he adds : So is it 
with radio. It is my idea that most broad- 
cast listeners like to know at least the call 
letters of the station without waiting 
through an entire program. 

I will refer you to one time when I was 
"disgusted beyond measure." 

I had tuned in a station very weakly and 
when he gave his call I didn't get his last 
letter. I then tuned it a little louder and 
waited for his call letters. I was right when 
I said "waited," for he did not stop to 
announce through the entire program. 
When he finally did give his letters they 
were drowned out by an unexpected spark 
station. 

I think that most broadcast fans would 
rather have the announcer call his letters 
between every selection and get the thrill 
of tuning in a DX station. 

I would like to hear from other radio 
enthusiasts regarding this. 

GEORGE NIEMI, 
Seattle, Washington. 

ADVERTISING BY RADIO 
Editor, RADIO NEWS : 

I was interested in an article in your 
September number, "Radio Public Impatient 
with Advertising Talks." Realizing that 
there are at least two sides to every ques- 
tion I would like to say a little on the 
other side. I am not interested in selling 
anything through advertising but simply 
one of the many Radio users who enjoy 
good entertainment by radio, and a mini- 
mum amount of interference. 

Let us take for instance the case of Mr. 
King who thought he would be entitled to 
send a bill for his time to the Oil Company 
who took up so many minutes in fo-cing 
him to listen to an indirect advertisement. 
I do not know Mr. King personally, but I 
think it is safe to say that he is spending 
some money for magazines and papers and 
some time in reading them. I wonder if he 
ever thought of sending a bill to the pub- 
lishers of these magazines or papers for 
the time required in reading these advertise- 
ments. I understand that if we were to 
buy our magazines without advertisements 
we would have to pay several times the 
present price of these magazines, as you 
have doubtless found true of your own 
magazine. There is no secret about the 
fact that the advertisers are paying the 
bulk of the cost of publishing practically 
all of our magazines and papers. Of course 
one might say that he is not obliged to 
read the advertisements in the magazines 
and that he was obliged to listen to the 
talk by Radio or perhaps lose his station. 
I do not believe it is possible for a person 
to read a magazine without at least getting 
impressions from the advertisements, which 
run along the side of the reading matter, 
either from pictures or from catchy head 
lines. Another proof that we are obliged 
to read the advertisements is, if now the 
advertiser is paying the bulk of the cost of 
producing a magazine, he is doing it because 
it is a good paying investment, and if we 

(Continued on page 576) 
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THIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can 
publish only such matter as is of sufficient interest to all. 
1. This Department cannot answer more than three questions for earls correspondent. 
2. Only one side of the sheet should be written upon ; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 
3. Sketches, diagrams, etc., must be on separate sheets. This Department does not answer questions by mail free of charge. - 

4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail considerable research work, intricate 
calculations, patent research, etc., a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge. 

You will do the Editor a personal favor if you will make your letter as brief as possible. 

POLARITY OF BATTERIES 
(779) Mr. John D. Davis, Blackfoot, Idaho, 

asks: 
Q. I. Please give an infallible proof for telling 

the positive and negative of a battery when the 
terminals are not marked. 

A. 1. A simple and reliable method is to 
emerse the wires running from the two battery 
terminals in a glass of salt water. The negative 
wire will give off a large quantity of bubbles. 

Q. 2. Please publish a two -tube regenerative 
hook -up using audio frequency amplification. 

A. 2. This circuit will be found in these col- 
umns. An ordinary variocoupler may be rewound 
so that it can be used in this set. "B" is the 
secondary and consists of about 45 turns of No. 
22 S. C. C. wire wound on the stator of the 
coupler. "C" is the tickler, and the rotor of 
the coupler can be used for this without rewind- 
ing. "A" is an aperiodic primary and consists 
of ten turns of No. 18 S. C. C. wire wound about 
iá inch from "B." 

Q. 3. What is the average range of a five - 
watt C.W. set? 

A. 3. We cannot give the range of a five -watt 
set, as this depends upon local conditions, type 
of circuit used, efficiency of antenna, etc. Under 
good conditions it is about 50 miles. u 

1 meg. 
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C.W. AND PHONE TRANSMITTER 
(780) Mr. Harold Dieter, Brooklyn, N. Y re- 

quests: 
Q. 1. Please publish a transmitting hook -up 

using two W.E. VT -2 tubes. This circuit should 
have one modulator and one oscillator. Both C.W. 
and phone are to be used. 

A. 1. This hook -up will be found in these 
pages. A DPDT switch is used to change from 
C.W. to phone. When thrown to the left both 
tubes are used as oscillators and when thrown 
to the right one is used as an oscillator and the 
other as modulator. A standard C.W. induc- 
tance is used in this set. 

HARD TUBE AS A DETECTOR 
(781) Mr. Clifton A. Barber, Ganesvoort, N. 

Y.. asks: 
O. 1. Will a UV -201 tube work as a de- tector? 
A. 1. This tube will give fairly good results 

when used as a detector. It will not, however, prove as efficient as a standard detector tube. 
Q. 2. Can dry batteries be used for this tube and how many are needed? 
A. 2. Dry batteries can be used but they are not recommended as they will last but a very short time. Four dry cells will be needed to heat the filament of this tube. They must, of course, be connected in series. If four more are connected in parallel with the first four, the 

batteries will last twice as long. 

Circuit of a 
10 -Watt C.W. 
and Phone 
Transmitter 
Using a Hart- 
ley Oscillating 
Circuit. 

A.F.T. 
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In this Three - 
Circuit Receiv- 
er a Fixed 
Coupler is 
Used so as to 
Reduce the 
Number of 
Controls. 

PUSH -PULL AMPLIFIER 
(782) Mr. L. Flewellyn, E. Smithport, Pa., 

desires: 
Q. 1. Please give a circuit for a three -tube 

power amplifier using the push -pull system that 
does not require parts that are unobtainable. 

A. 1. This diagram appears herewith. The 

Here is the 
Circuit of a 
Two -Stage 
Audio Fre- 
quency Ampli- 
fier the Sec- 
ond Stage of 
Which is Con- 
nected Push - 
Pull Fashion 
for Power 
Amplification. 

L,mmwmm=tomm=9107. 

first audio frequency transformer may be any 
good transformer. . The push -pull transformers are 
of special make and can, be obtained from dealers 
advertising in this magazine. 

Q. 2. Us''ng[ a ' ve -watt G. E. tube, will a six - 
volt "A" and a 120 -volt "B" battery be satisfac- 
tory? 

A. 2; Good results will be had wills these tubes 
using the voltages specified. 

Q. 3. Would it be 'practical to use UV -201 
tubes in' this . Circuit? 

A. 3. These tubes -will give excellent results 
in this circuit when' the proper grid bias is used. 

DRY CELL TUBE 
(783) Mr. . Edward 'McGinty, Flint, Mich., 

wants to know: 
Q. 1. Will any of the dry cell tubes on the 

market give good. results in an Ultra Audion 
circuit? , 

A. i. Any dry cell tube will be satisfactory in 
this circuit. 

SPARK COIL C.W. TRANSMITTER 
(784) Mr. Clarence A. Brockert, Platteville, 

Wuscousin, asks: 
Q. 1. When the power for the plate of a five - 

watt tube is supplied by a Ford spark coil, can 
I use a rectifier on each side of the output of the 
coil, and if so, how many jars shall I use? 

A. 1. The plate voltage supplied by a Ford coil 
can be rectified and filtered and much better 
results will be obtained. At least six jars on each 
side of the line should be used. 

Q. 2. Please give data on a suitable filter for 
suelt a circuit. 

Q 782 
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The Sure -Fire or 1DH Circuit Can Always Be Relied Upon for Good Work. The Grid Tickler Coil 
"L -2 ", May Consist of About 15 Turns of Be: . Wire on a Tube Small Enough to Fit Inside of 

"L." This Coil Should Be Wound in the Opposite Direction to "L." 

A 2. A diagram is given showing the com- 
plete circuit of this transmitter. The same 
storage battery may be used for the filament and 
primary of the coil, but better results will be 
obtained with two as shown. 

O. 3. What are the dimensions for a good 
antenna to be used for receiving and transmitting? 

A. 3. This antenna should be of the inverted 
"L" type 60 ft. long, consisting of four wires 
on nine -foot spreaders. The lead in should not be 
more than 45 ft. and should be a cage of 6 wires, 
6 inches in diameter. 

THREE STAGE TUNED R. F. 
(785) Mr. John L. Hirt, Cincinnati, Ohio, re- 

quests: 

O. 1. Please publish the circuit used in the four - 
tube Grebe Broadcast receiver. 

A. 1. The diagram appears in these columns. 
Variometers should be used that can have the 
rotors and stators separated as shown in the 
circuit. 

COUPLER FOR SINGLE CIRCUIT 
(789) Mr. Earl Egger, Winston, Mo., asks: 
Q. 1. Is it necessary to use a special type of 

vario- coupler with a single- circuit set? 
A. 1. Any good standard vario- coupler may be 

used with a circuit of the single- circuit type. 
O. 2. Can a WD -11 tube be used with honey- 

comb coils? 
A. 2. WD -11 tubes can be used in connec- 

tion with any tuner. 

0784 
Real C.W. Signals Can Be Obtained from a Spark Coil C.W. Set by Rectifying and Filtering the 

High Tension as Shown Here. 

Q. 1. Kindly publish a hook -up of a three - 
stage tuned radio frequency amplifier. 

A. 2. A receiver of this kind would be very 
difficult to tune. A set of this nature would tune 
very sharply and each stage would have to be 
tuned exactly at the same time or no signals 
would be received. The only practical system 
is the neutrodyne which has been published in 
a previous issue. 

SURE FIRE CIRCUIT 
(786) Mr. Geo. H. Thompson, Plains -Ville, 

Pa., asks 
Q. 1. Please show a diagram of the Sure Fire 

circuit used at Station IDH. Three five -watt 
tubes are to be used. 

A. 1. This circuit will be found on these 
pages. 

O. 2. What is the wave- length of an aerial 100 
ft. -long and 40 ft. high with a lead in of 35 
ft.? 

A. 2. If it is a single wire, the wave -length 
of this aerial is approximately 180 meters. 

ULTRA AUDION CIRCUIT 
(787) Mr. S. W. White, Oakland, Cal., writes: 
Q. 1. Please furnish a hook -up for a single - 

tube ultra -audion receiver. 
A. 1. This hook -up will be found in answer 

to question No. 615 in the March, 1923 issue of 
RADIO NEWS. 

Q. 2. How much more energy is used by the 
WD -11 than by the 11V -199 tube? 

A. 2. The filament of the WD -11 consumes 
.37 watt and the UV -199 consumes .18 watt. 

GREBE CR -12 RECEIVER 
(788) Mr. W. R. Haase, E. Cleveland, Ohio, 

requests: 

100 -METER TESTING STATION 
(790) Mr. A. M. Held, Osceola Mills, Pa., 

writes : 

Q. 1. On the night of August 28, I heard 
a station on phone which signed 8XS. This sta- 
tion announced they were testing on 100 meters. 
What is this station's location? - 

A. 1. This is the Westinghouse radio phone 
testing station located at Pittsburgh, Pa. 

Q. 2. I am using a three -circuit tuner con- 
sist ng of one vario- coupler and two variometers 
with one stage of audio frequency. Most of the 
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time I get a squealing sound. Can you explain 
the cause of my trouble? 

A. 2. This may be caused by too much re- 
generation, or too much "B" battery voltage. It 
is also possible that one or more cells in your 
"B" battery are defective or that there is a defect 
in the wiring of the amplifier. 

Q. 3. What would you suggest to increase the 
wave -length of this set? 

A. 3. We would suggest that a small fixed 
condenser of .00025 MFD be connected from the 
grid side of the grid variometer to the filament 
side of the secondary. This should be placed 
in series with a switch so that it may be cut out 
of the circuit for lower wave -lenghs. 

RECTIFIER TROUBLE 
(791) Mr. Weston Valentene, Kensington, Md., asks: 
Q. 1. I am using a small step -down transformer 

with a secondary voltage of 6 -15, to charge my battery. A one -jar electrolytic rectifier is used 
in series with the secondary and battery. It rec- 
tifies but only passes % ampere. What is wrong? 

A. 1. The trouble does not lie in your recti- 
fier, but in your transformer. Evidently you are 
using a small bell ringing transformer that is only 
designed to delvier % ampere. If a higher charg- 
ing rate is desired, a transformer of adequate size 
and design must be used. Also the efficiency of 
the rectifier is small when used with such low 
voltage. We would suggest you use the 110 
volts directly on the rectifier with a resistance in 
series with the battery. 

TRANSMITTING ANTENNA 
(792) Mr. J. A. Clark, Milwaukee, Wisconsin, 

requests : 

Q. 1. Kindly give data on a good transmitting 
antenna. 

A. 1. This was answered in Q. 784 of this 
issue. 

Q. 2. Is it advisable to break up the guy wires 
supporting the mast, with insulators? 

A. 2. Better results will be had if this is done. 
If possible the guy wires should be divided by 
insulators into short equal lengths. 

FLEWELLING CIRCUIT 
(793) Mr. B. T. Willard, Wilmington, Dela- 

ware, wants to know: 
O. I. Could a variometer be used in the sim- 

plified - Flewelling circuit instead of the 120 turn 
tickler coil? 

A. 1. A large variometer may be used in the 
plate circuit for regeneration with fair results. 

Q. 2. How many turns of wire are used on the 
primary coil in this circuit? 

A. 2. The primary of a vario- coupler may be 
used for this coil. It can be made by winding 
50 turns of No. 22 S.C.C. wire on a 4 -inch tube 
taking off taps every 10 turns. 

Q. 3. Should this coil be in inductive relation 
to the plae coil? 

A. 3. Yes, the plate coil, or tickler, should 
be in inductive relation to the tuning coil. 

A. C. FROM SPARK COIL 
(794) Mr. Frank Watson, Brooklyn, N. Y., 

asks: 
Q. 1. When direct current is used in the pri- 

mary of a spark coil, is the secondary voltage 
direct or alternating current? 

A. 1. An alternating current with one -half 
of the cycle much larger than the other, will be 
delivered from the secondary. 

O. 2. If alternating current is delivered, ex- 
plain how it is produced. 

A. 2. When the primary circuit is closed by 
the vibrator, lines of force are sent out and cut 
the secondary winding, producing a voltage of 
opposite polarity to that of the primary. When 
the primary circuit is opened, the lines of force 
collapse, and produce a voltage of the same polarity 
as the primary. This is an alternating current, 
but the last half cycle is much stronger than the 
first. When the circuit is closed, the self- induc- 
tance of the primary is sufficient to retard the 
current flow considerably in the primary of this 
circuit, thus slowing up the formation of the 
lines of force. 

(Continued on page 632) 
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The Circuit Used in the "Grebe 12" Receiver, Coil "L" is Wound Directly Over the Stator Winding of 
the Variometer. 
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Radio clear 
or radio "chatter" 

How to make your radio set work better 

OPERA SINGER OR PARROT? 
Distortion in a radio set - - like a 

parrot trying to imitate an opera 
siner -tan only produce discords 

EVERY WHERE, 
tens of thou- 

sands of radio owners 
have adopted t h e 
Acme method to se- 
cure loud, clear 
broadcasting. Even 
stations 500 to as far 
as 3000 miles away 
are being clearly 
heard. 

The results h a v e 
been marvelous. Loud, clear radio 
concerts are now received with sets 
which once seemed capable of pro- 
ducing only faint, weak or distorted, 
almost unintelligible sounds. 

Radio and sound engineers, after 
long research have perfected two in- 
struments which, together, insure 
maximum volume, clarity and dis- 
tance. First they designed a special 
type of amplifying transformer 
which does not distort over the voice 
and musical range, to 5,000 cycles. 

Its 4.25 to 1 ratio works 
with any vacuum tube 
made, either dry or stor- 
age battery type. 

This is the Acme A -2 
Audio Frequency Am- 
plifying Transformer. 
When used in one stage 
of amplification (consist- 
ing of a vacuum tube, the 
Acme A -2 itself and cer- 
tain minor apparatus) it 

The Acme A -2 Audio 
Transformer (shown) 
and Acme R -2, R -3, 
and R -4 radio fre- 
quency transformers 
sell for $5 each. For 
prices on s p e c i a 
transformers for any 
type of business, send 
specifications to fac- 
tory, 

E 
for 

amplification 

produces strong, clear signals in any 
head set. When two Acme A -2's 
are used, an Acme Kleerspeaker or 
other loud speaking device will give 
loud, clear, undistorted music. 

Builds up incoming waves 
Then they perfected a second instru- 
ment which gives any set greater 
range. It builds up the strength of 
the incoming radio waves before 
they are acted on by the detector. 
So signals from far distant stations 
(which have never before been of 
sufficient strength to cause the de- 
tector to act) can now be secured - 
and with the aid of Acme A -2's 
turned into loud, clear undistorted 
concerts. This second instrument 
is the Acme Radio Frequency Am- 
plifying Transformer, and is made in three 
types, R -2, R -3 and R -4, for more than one 
stage of radio frequency amplification. 

Send for booklet 
In order to secure the best results with 
Acme Transformers, which are sold in all 
radio stores send for "Amplification with- 
out Distortion," which not only explains 
how to secure the best results with your 
own set, but also has wiring diagrams 
helpful in building a set. Amplification 
and distortion are clearly explained, and 
methods of remedying poor results are 
described. The book also explains how to 
get Audio and Radio Amplification on the 
same vacuum tube -the "REFLEX" Sys- 
tem. Send ten cents for your copy. Acme 
Apparatus Company, Dept. 21, Cam- 
bridge, Mass., U. S. A. 

ACME APPARATUS COMPANY. Dept. 21, 

Cambridge, Mass., U. S. A. 

Gentlemen :-Enclosed find ten cents (U. S. stamps) (U. S. 

Coin) for "Amplification without Distortion." 

Na to e 

Street 

City State 
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Let an Experienced Newspaper 

Man Show You How to Break 
: ,r Into the News- ¡. r 

'' paper field 

EWSPAPER work offers countless opportuni- 

1 1 ties for the young man or the young woman who 
really wants to amount to something. The his- 

tory of Journalism shows innumerable instances 
where bright young Reporters have been graduated 
from newspaper staffs to high places in the indus- 
trial and political world. Ex- President Harding was 
an old newspaper man. Thomas W. Lamont, one of 
the senior partners of J. P. Morgan & Company, was 
a reporter on the New York Tribune. Senator Wal- 
ter E. Edge of New Jersey was, and is, an editor; so 
is ex- Senator James K. Vardeman of Mississippi. 
Augustus Thomas, America's foremost playwright, 
was a reporter on the St. Louis Post Dispatch. 
Arthur Hopkins and Brock Pemberton, theatrical 
producers, were newspapermen. Arthur Woods, ex- 
police commissioner of New York, was a reporter. 
Newspaper work, in itself, is a field that offers un- 
limited opportunity -and it often leads to better 
things. 

FASCINATING WORK 
Salaries of $40 to $125 a week 

There isn't any profession that offers the thrill 
that Journalism does and -there is always room for 
a live, wide awake young fellow in this exciting 
field. Regular Reporters earn from $40 to $125 a 

week. Good deskmen on a daily- paper are paid 
from $60 to $100 a week. A "Star" Reporter can 
command his own salary. 

Part Time If, You Prefer 
Hundreds of ambitious men and women make extra 

money by corresponding for newspapers or writing 
for magazines in their spare time. Many of the 
most successful reporters of today started in this 
way. If you have the ability to write, there is 
always a market for your efforts. 

We Will Teach You Journalism 
At Home 

Henry J. Brookmeyer, Assistant City Editor of 
the, New York Evening Post, will give you a thor- 
ough training in Journalism in six short easy les- 
sons. Mr. Brookmeyer is well qualified to teach you. 
He has trained hundreds of men and women, many 
of whom have, under his guidance, developed into 
front rank reporters or feature writers. 

Mr. Brockmeyer's course in Practical Journalism 
will teach yon what it would take months of actual 
newspaper work to learn. The course is complete, 
authoritative, easy to understand. In it Mr. 
Brookmeyer has incorporated everything that his 
long experience of over thirty years in the 
newspaper field has taught him. It shows not 
only the way a newspaper is run, giving a 
detailed explanation of the reportorial and 
administrative staffs, with the duties of each, but it 
trains the student in every phase of Journalism, 
instructing him how to develop a "nose for news", 
how to write, how to prepare his copy and edit it 
for publication and drills into him the development 

. of style, with countless references and actual ex- 
amples. 

The complete course comprises six comprehensive 
lessons just brimful of everything a reporter or 
correspondent must learn. And it's all interestinc 
reading -more fascinating than any novel. You 
won't want to stop studying once you start. 

Five Days Trial 
To actually prove to you the merits of the course 

we will send it to you on five days' trial. It at the 
end of that time you do not feel that you have re- 
ceived more than your ten dollars' worth (the price 
of the complete course is only $10) you may return 
it to us at our expense.and your money will be im- 
mediately refunded. We won't even ask you for an 
explanation -we guarantee to refund your money in 
full within twenty -four hours after receiving the les- 
sons back. 

Just pin a check, money order or ten dollar bill 
to the coupon below and mail it to us. Then 
take five days after the course arrives to decide 
whether you want to keep it or not. You, alone, 
will be the judge. We know that you will find the 
course worth menu times its price. 
THE PRESS GUILD, Inc., 66 -R -W. B'way, N. Y. 

THE PRESS GUILD, Inc 
66 -R -West Broadway, New York City. 

. Enclosed find $10 for which you are to ship me 
at once, prepaid. Henry J. Brockmeyer's complete 
course in Practical Journalism with the distinct un- 
derstanding that if I return the course in five days 
my full $10 will be refunded and no questions asked. 
(Name) 

(Address) 

(City) (State) 
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(Continued front page 555) 
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tained in short time by operating at high 
temperatures, or it may be obtained in long 
time by operating at low temperatures. At 
the same time we must obtain a certain elec- 
tron emission to produce results required 
of the tube. Obviously it is desirable for 
the life to be as great as possible. ' The 
reduction of filament diameter is ` propor- 
tional to the evaporation rate as in Fig. 4. 
An operating temperature may be chosen to 
give this reduction in any desired time, and 
it is necessary to designate a temperature.. 

which will give a reasonable life, about 
2000 hours. That constant filament tem- 
perature which will reduce the filament di- 
ameter by 10 percent in 2000 hours is called 
the SAFE TEMPERATURE. It is the 
temperature at which tube filaments should 
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ciency than the smaller. In this respect 
oxide coated platinum filaments are far 
superior to tungsten filaments, their fila- 
ment efficiency being very much higher. The 
oxide coated platinum filaments require very 
much lower temperatures to produce a given 
electron emission than tungsten. This ex- 
plains why the oxide coated filaments are 
worked at such low red heats whereas the 
tungsten has to be heated to whiteness. 
The oxide coated filaments, therefore, have 
a much longer life. 
VARIATION OF FILAMENT LIFE WITH 

TEMPERATURE 
The great importance of constantly work- 

ing filaments at their rated safe tempera- 
tures will be evident from the following 
instructive figures. The safe temperature 
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One at a Glance to See the Efficiency of a Filament Such as is Used in 

be operated to secure maximum life and 
maximum operating efficiency. 

The safe temperature will naturally de- 
pend upon the size of the filament, for the 
evaporation depends upon this. In Fig. 5 

are plotted the safe operating temperatures 
for different sizes of tungsten filaments, and 
it will be seen that the larger the diameter 

l of the wire the higher is the safe operating 
temperature. In the same figure are plotted 
the filament energy consumption and the 
emission at the safe temperature for various 
sizes of wire. 

FILAMENT EFFICIENCY 
The efficiency of any device is defined 

as the ratio of the work it does to that 
which is put into it. In the case of the 
vacuum tube filament it has a certain definite 
function to perform, namely, to emit elec- 
trons. For any given purpose it has to emit 
a certain number of electrons. Thus it 
has to emit more for transmitter tubes than 
for receiver tubes. The less energy re- 
quired in the filament to produce the re- 
quired electron emission the greater is the 
filament emission efficiency. This is defined 
as the ratio of the electron emission to the 
energy expended in the filament to produce 
it. In Fig. 5 is also plotted the curve for 
the filament efficiency of tungsten wires at 
the safe temperature. The larger sizes of 
tungsten wire have a greater filament effi- 
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2 00 
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for a 5 mil. tungsten filament is 2442, as 
seen from Fig. 5, and at this temperature 
it has a certain amount of evaporation. To 
attain this temperature it is necessary to 
heat it with a certain filament current. Cal- 
culations and experiment show that to raise 
this temperature only 1 per cent, namely to 
2470, requires that the filament be increased 
by the very small amount of 2 per cent. 
But the evaporation of the filament at this 
slightly higher temperature is three times 
that at the lower temperature. In other 
words, since the filament evaporates three 
times as fast at this slightly higher tem- 
perature it will last only one third as long 
as it would at the safe temperature. 

It is important to realize what this means. 
A 2 per cent increase in current in the 
filament, which may be hardly noticeable on 
the ammeter, produces only a 1 per cent rise 
in filament temperature, which is sufficient to 
reduce the life of the tube from 2000 hours 
to 666 hours The life of a tube decreases 
remarkably rapidly with increase in tem- 
perature. Fig. 6 illustrates this fact clear- 
ly. It shows the life of a 10 -mil. tungsten 
filament at different tempertaures. At 2480 
degrees its life is 2000 hours, and at 2500 
degrees, it is 1450 hours. The very sharp 
slope of the curve shows how fast the life 
falls for small temperature rises. 

In order to secure our maximum 2000- 
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Midgets in size but giants in power 
IMAGINE a radio storage battery so light that 

you can lift it on the palm of your hand, but 
powerful enough to supply all the current you 
need for long-distance receiving -and then some! 

The new two- and four -volt Exide A Batteries 
for low- voltage tubes weigh only five and six 
pounds each. And they are wizards of efficiency 
-right in step with the latest developments in 
radio receiving. 

These sturdy little batteries are neat and com- 
pact. They were specially designed for WD -11 
and UV -199 vacuum tubes, but can be used with 
any low - voltage tube. The two -volt Exide A 
Battery consists of a single cell. It will heat the 
filament of a quarter- ampere tube for approxi- 
mately 96 hours. The four -volt A Battery, hav- 
ing two cells, will light the filament of a 60 milli- 

ampere tube for 200 hours. 

Service you will 
appreciate 

Exide Radio Batteries are 
carefully constructed on 
sound engineering princi- 
ples. They give the kind 
of service every radio fan 
would like to get from his 
storage battery. 

As you know, any varia- 
tion of current in the plate 
circuit produces weird 
sounds in your phones. 
With an Exide B Battery 

hooked up to your set, static is the only inter- 
ference you will have to contend with. The 

For six -volt tubes 
Like all Exide Storage 
Batteries, the Exide A 
Battery for six - volt 
tubes is dependable and 
long- lasting. It is made 
in four sizes, of 25, 50, 
100, and 150 ampere 
hour capacities. 

Exide B Battery supplies steady, noiseless cur- 
rent. It permits the niceties of adjustment that 
make radio receiving an unalloyed pleasure. 

The Exide A Battery for six -volt tubes has 
extra -heavy plates, assuring constant potential 
and uniform current over 
a longperiod of discharge. 
Like all Exide Batteries, 
it embodies the finest 
materials available. 

In marine and 
commercial wireless 

On sea and on land the 
Exide plays an important 
role in the industrial life 
of the nation. In marine 
wireless Exide Batteries 
provide an indispensable 
store of emergency curre 
government and commercial 
equipped with Exides. 

Exide Radio Batteries are sold by radio deal- 
ers and Exide Service Stations everywhere. Ask 
your dealer for booklets describing in detail the 
complete line of Exide Radio Batteries. Or write 
direct to us. 

Exide B Batteries 
give noiseless, full -pow- 
ered service over a long 
period of discharge. De- 
signed throughout to pre- 
vent electrical leakage. 
Capacity, 3 ampere hours. 

nt. A majority of all 
wireless plants are 

tôe 
RADIO BATTERIES 

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 
Oldest and largest manufacturers in the world of storage batteries for every purpose 

Service Stations Everywhere Branches in Seventeen Cities 
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Quick, Positive Connections 

UNION RADIO 

TIP JACKS 

Cost Only 25c a Pair 
That they give you quick, 
positive temporary con- 
nections is only one of the 
many big advantages of 
Union Radio Tip Jacks. 
Just what you want when 
you build your own set or 
experiment with 'different 
circuits and hook -ups. 
They can be attached to all stand- 
ard thicknesses of panels. The 
bushing is %" in diameter and fits 
a 17/64" hole. Will grip all wires 
from 24 B & S gauge up to an- 
tenna wire, battery leads, loading 
coils and vacuum tube lugs. 

No parts to chip, lose or deteri- 
orate. All parts heavily nickeled. 

Other Guaranteed Parts 
Dial adjusters for minute variations 
in capacities of variable condensers. 
Price 60c. 

Variable Condensers. Famous for per- 
formance. . Without dials, 3 Plate - 
$1.00 ; 13 Plate-$2.00; 23 Plate - 
$2.30. 

Tube sockets of molded condensite 
highly polished. Phosphor Bronze con- 
tact springs. Reinforced bayonet slot 
prevents breakage. Accommodates all 
standard tubes. Price 75c. 

Should your favorite Radio Store not 
carry Union Radio Tip Jacks and 
Guaranteed Parts send your order di- 
rect to us, also write for your copy of 
"The union Radio Catalog "C." 

Retailers and Wholesalers 
Samples of our guaranteed, reason - 
ably priced "Quality Products" sent on 
request. Our terms and trade dis- 
counts are liberal. Write for our 
proposition. 

UNION RADIO CORPORATION 
200 MT: PLEASANT AVENUE, NEWARK, N. J. 
NEW YORK OFFICE,' 116 WEST 32nd STREET. 

hour Iife it is neces- 
sary to keep the filament 
at constant safe temper- 
ature throughout its 
life. The importance 
of the above analysis 
arises from the fact 
that in practical opera- 
tion we have no direct 
measure of the filament 
temperature, but must 
rely upon indirect indi- 
cations of meters, such 
as ammeters, v o l t - 
meters and wattmeters. 
Since the filament is 
continuously evaporat- 
ing the temperature con- 
ditions are variable. 
It is necessary to oper- 
ate the filament at con -. 
ditions which will keep 
it nearly constant in 
temperature. We have 
only three modes of con- 
trolling- this, namely : 

(1) to operáte the fila- 
ment at constant cur - 
rent, (2) to operate the 
filament at constant 
voltage, and (3) to op- 
erate the filament at 
constant power. Each 
of these methods pro- 
duces different results. 

As the filament is 
used it constantly evap- 
orates, and its diameter 
decreases, therefore its 
resistance must increase. 
If the current is kept 
constant the iR watts increase. This 
power increase results in a- higher tem- 
perature according to Fig. 3, the evapora- 
tion increases still more at this higher tern- 
perature. This cycle keeps up with the 
result that its effects are cumulative and 
life decreases very rapidly. If the voltage 
is kept constant the filament energy con- 
sumption, V/R, decreases (for V2 is con- 
stant and R increases- due, to evaporation), 
thus the temperature would tend to de- 
crease. When the power is held constant 
we have to consider the joint effects of 
voltage and current. This entire problem 
is subject to analysis and the curve in Fig. 
7 shows the results. Here the variation of 
filament temperature is plotted as a func- 
tion of the product of current and different 
powers of voltage, as iV° (constant cur - 
rent), iVl (constant power), iV', iV', and 
so on. From this curve it is seen that for 
iV° constant which is constant current 
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since V° is unity, the temperature rises 
enormously, hence life is decreased. For 
iV constant, which is constant power, the 
temperature rise is only about 3 per cent, 
but as we saw by the above analysis that a 
1 per cent rise in temperature reduces tube 
life markedly, this is not a desirable method 
of operation either, although it is much 
better than constant current. For constant 
voltage, which is not shown on this curve, 
the analysis shows that a reduction of tem- 
perature results (this reduction was qual- 
itatively shown at the beginning of this 
paragraph), the reduction being about 2 
per cent. As far as tube life goes the best 
method of operation is to work with fila- 
ment terminal voltage constant. Of course 
this slight reduction in temperature will 
result in diminished electron emission hence 
reduced output from tube. In the long run 
this will be found more desirable than very 
low life. The analysis of Fig. 7 shows that 
the filament is held at constant temperature 
if the product of iV' is held constant. But 
since there are no meters reading such a 
product, this method of operation is out of 
the question. 

This discussion should be of considerable 
help, as many amateurs are doubtful as to 
the best method of working tubes. There 
is no question but that constant - voltage is 
most suitable. - 

CONTROL OF EMISSION 
When a body is charged to an electric 

potential V, an electric field of force exists 
around that body, and is most intense near 
it, but falls off in intensity as the distance 
from it increases. This field acts on other 
charged bodies in it. If they are charged 
with the same sign of potential they are 
repelled ; if of opposite sign they are at- 
tracted. Thus we saw that the electrons 
emitted from a hot filament in the field of 
a positively charged plate are attracted to 
the. plate producing a current. If the plate 
were negatively charged the electric field 
produced by it would repel the electrons, 
hence no current would flow. 

APPLICATION TO RECTIFIER 
This action of the electric field on charged 
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SEE OUR GUARANTEE REDUCED PRICES SERVICE AND QUALIT 
Y BUILT THIS S HOUSE 

14 LATEST HOOK -UPS, Ion. 
ON STANDARD QUALITY PARTS 

WE PAY TRANSPORTATION CHARGES IN THE UNITED STATES ONLY 
PHONES THAT 
HAVE STOOD OUR GUARANTEE YOUR PROTECTION 

Your satisfaction guaranteed. If for any reason you do not feel satisfied 
with your purchase, you may return it and we will refund your money. We 
will pay return transportation charges. 

" 
v 

THE TEST 
: 8161 Frost double 

/ head set 2000 
ohm $3.65 

0 l B171. Frost double 
ti 

cuss 
erne 

fir 

- 

I UI( 

VACUUM TUBES 
: Genuine Cunningham or Radio- 

trop made by the General Else- 
- trio Co. Every tube guaranteed 

new and in original pach:uge. 
- We do not sell "bootleg" tubes. 

I head set 3000 
ohm $4.20 ^ 8162 Frost double 

( head set 2000 
ohm $4.20 
B 163 Frost double 
head set 3000 

f ) ohm $4.85\ 
8172 Frost double head set 3200 ohm $5.39 
8166 Brandes Superior double head set $5.45 

8167 Brandes Navy type double head set $6.95 
8168 Genuine Type C. Baldwin Phones 
double head set $10.50 
B 169 Genuine Type C. Baldwin Unit 
with cord $5.35 

180° VARIOCOUPLER 
The primary and secondary 
windings of this coupler are 
properly proportioned and 

.e I 
spaced. The center of the 
secondary Is always in the 
center of the primary field 

,.< finlike most couplers, it 
-- 

aids in tuning. Black fibre 

°, 
, I 

I' 1 `f `. 
cl 

Ì II 
I II 

M 

VARIOMETERS 
For efficiency, Perfect inductive 
ratio, low capacity effect and 
neatness of design these your- 
ometers are unexcelled. All 
metal parts nickeled brass. 
Stator and ball mahogany finish. 
Furnished completely assembled 

tested. 

I 

B -C200 Detector $4.40 
le - B -20IA Amplifier 5.90 
' " B-WD 1 111/ Volt 5.90 

B -WD12 -11/2 Volt 5.90 
B -ÚV199 3 Volt 5.90 

I 

base, brown formica tube 
and nickeled metal Darts. Panel or Louie 
ntnunting' 
81100 Coupler $2.75 

and 
131200 Variometer, No. 20 wire $2.65 
61300 Variometer, No. 18 wire 2.65 
The following knocked -down variometere have 
the stator windings wound and cemented ready 
to put in place. Two sizes of wire as listed. 
Compete with wire and metal parts. 
81205 Knocked -down variometer with 
No. 20 or 18 wire $1.85 

METAL AND 
, BAKELITE SOCKETS '' 

$a1te 1te tiioivn finished socket 
for base mounting. Double "S` JIB . 
firing contacts held rigidly 
in place. - \ * 
81076 Bakelite socket $0 49 
81075 Nickeled metal 
socket 39 

a 
`/j< 

B -UVI 99 Socket .59 ( <" J 
B -ÚV199 Adapter .49 

180° MOULDED ROTOR TYPE 
COUPLER ì. 

This 180 degree variocoup °./ 
MADERA CLEAR SPEAKER 

Natural tono from radio 
made possible by a new, 
process. cast wood 
horns. Now you can have 
REAL SPEECH - and 
REAL MUSIC without - 
distortion. 

( 

Finished in Crystalized I- 
B 1 a or Mahogany. 
Height, 12 ín. Furnished `, 
complete with BALDWIN 

lee has heavy black tube e 
and moulded rotor ball. 
Wound with 

sea brass 

has 10 
silk - 

wire and has 10 taps on' 
the primary. Metal parts / / 

plated. . Furnished without base, 
but can be mounted en - 
panel or table. 
61120 Pariocoupler 

° 
) 

$3.75 

MOULDED TYPE - 
VARIOMETERS ^ 

This variometer is made of VI 
r. 

high grade black moulded t 
r composition. Wound with 

. . ' green silk wire. Metal Darts / 
are nickel ulated. r' 
B1220 Moulded ,sere- 
meter $4.35 

- 
1 

WD11 BAKELITE 
w é+ SOCKET 

o o This socket is to be used with - o + the above tube. 
I 61077 Bakelite socket $0.32 

WD11 ADAPTER 
r The purpose of the adapter is -to make your regular socket 

usable fora WDll Tube. 
81078 Adapter $0.46 

UNIT. Can be used with 
1%, 3 or 5 volt tubes. ' 

VARIABLE CONDENSERS 
Condensers are made 
of heavy aluminum 

_ plates, evenly spaced 
e, with high grade bake- 

F life ends. 
81443 43 plates .001 
Mfd. without dial 

$1.95 
_ -Yhn 

II B1423 23 p l a t e s 
OOOG ]Iffd. without 

dial $1.60 
B 1411 plates 00025 bffd. without dial 1.35 
131403 3 _ales .00005 Mfd. without dial 1.1 p 5 

ERLA R.F. TRANSFORMER 
Specify 1st, 2nd or 3rd stage. 

t BI500 Erla Transformer $3.67 8700 Dlndera clear - 
speaker $12.55 

MAGNAVOX 
8170 Radio Magnavox R3 $29.50 

ERLA REFLEX TRANSFORMER 
81650 Reflex Transformer $4.67 VACUUM TUBE RHEOSTATS 

This is a reasonably priced, 
smooth acting rheostat that will 
mount directly on back of panel, 

rte arrow knob. a 

161050 Rheostat 45e I 

{Mts. a Culler- Hammer eben- 
tats, we believe, are the best 4 + d1 

rheostats on the market today. 1 

AUDIO FREQUENCY 
AMPLIFYING 

c' TRANSFORMERS 
,7<s -'f,' Correctly designed for mini- 
` - mum distributed 

Shielded, 
and 

_s low core loss. Shielded, beau- 
, tiful] f - y finished 5kel and / ';v black énamel. Ratio 51/ to 1. 

! ":. B 150 Shielded Trans- 
' former $3.75 

JACKS 
Jacks are polished A 

AND PLUGS 
nickel, nickel silver springs. 

pure silver contacts. Nickel washers for mount- 
ing in any passel 1-0 

soldering 
t g -8 inch thick. Spread 

8133 
easy. 

B133 One spring (open circuit). Earls 
B134 Two spring (closed circuit). Each.. 45 
8131 Four spring (two closed circuits) 
Each 54 
B135 Three spring tnvo open circuits, 
commonly called "singlo circuit filament 
control "). Each 58 
B136 Five spring (two open and two 
closed circuits, commonly called "two 
circuit filament control "). Each 75 
B 139 Plug with threaded barrel instead 

of set soras. Takes cord tips 45 

VERNIER VARIABLE 
CONDENSERS 

For fine tuning, neat 
appearance, this con- 
denser is just Use ' I 
thing. Made of heavy ,if /¡ / " 

aluminum plates and ` 
High grade bakelíte /y 1?' r ^ 

ends. Thesecondensers s \\ "' / a are furnished with f/"7,11:.-4, !Oi 
neat appearing knob 

''- and dial 
B1441 41 Plates vernier .001 Mfd. with 

$4.95 dial 
21 plates vernier .0005 Mfd. with 

dial 
- 4.25 

NE 

H 

ry -l 
n I 

61064 
from 
B1065 

an 

'OH- 

Howard 
one 

Howard 

111 

Arranged for panel moun- 
!I íng. The picture shows 
1 

the vernier type All metal 
Parts nickeled. Plain type 

I ° is similar. 
P BI061 Vernier type 

W C. H. Rheostat....$1.40 
81062 C. H. Rheo- 
slat without vernier. .95 

vernier rheostat operates 
snob $1.40 

without vernier 1.00 

THORDARSON AUDIO 
FREQUENCY AMPLIFYING 

TRANSFORMERS 
There is probably no better 
known transformer. Made by 
a company that specializes in 
transformers. Entirely en- ° 
rased in sheet aluminum 11- 
;Meld. Heavy connecting - 

stalls to binding posts. f 

6 1 5 0 4- Thordarson 
Transformers, :31/2 to 1. $3.40 
81505 Thordarson Transformer G to 1. $3.85 

VARIABLE 
GRID LEAK / 

Pencil mark type. Removable 0 black enameled cap. 
B50 Grid Leak 15e 

rheostat 

HOWARD POTENTIOMETER 
B1066 200 ohm Potentiometer $1.40 

INDUCTANCE COIL MOUNTINGS 
For base or panel mount- 

! 

10NI1 ing. Connecting leads 
r - furnished, coil settings 

- .° are adjustable by means 
0 tc0g 

I 

of knobs. Mile 
II r,l ` , of bakelite with nickeled 

- 9I (` {_ brass metal parts. Coil ', I . + ̂ -+ position can be locked by 
knurled set screws. B1603 Three roil mounting $3.90 B1602 Two coil mounting 2.75 61601 Single coil mounting .50 

BURGESS "B" BATTERIES 
r Standard high grade radio 

r 1 "II" batteries. Never over i' . five days old. 
B230 221/z volt Signal 

lr Corps true. Size 3a('n2x2 
-, 

inches $1. 18 

'_ B235 22% volt U S. 
.4- 

- 
Navy variable - 5 positive 

taps. Size, 4x2%x2i /z inches. Price $1.98 
8240 221k volt large variable - 5 posi- 
tice taps. Size, 61/zx4x3. Price 2.25 
B245 45 volt large size binding Posts 
Size, 77 /ax6%x3. Price 4.50 

DIALS 
æ >, Genuine Bakelite / Dial as pictured. a 

\0 Sharply engraved L , 

divisions a n d ` figures filled 
° ' with a brilliant 

white. Setscrews Bakelite included. Composition 
B502 Dial, 2 inch, 3 -16 in. shaft $0.39 
B500 Dial, 3 inch, 3 -16 in. shaft .48 
B501 Dial, 3 inch, 14 in. shaft .48 
13504 Dial, 4 inch, 1/ in. shaft .75 
Moulded composition dial as pictured. Has a 
luster that cannot be told from Bakelite. Set 
screws included. Each Doz. 
B563 Dial, 2 inch, 3 -16 in. abaft $0.18 $2.05 
B550 Dial, 3-16 in. 

shaft 
.25 $2.75 

B555 Dial, Us ín. shaft .25 $2.75 
B565 Dial, 31/2 inch /r in. shaft.. .35 $4.00 

GRID 

coNÓSrissp 

AND PHONE CONDENSERS 
Mounting Holes spaced to fit 
screws of above Grid Leak. Mica 

o' insulation, wrapped with vac- 
1, níahed cambric tape. Capacity, 
I1m1 00025 Mfd. 

B55 Grid Condensers 07c 
B59 Phone Condenser, .001 ?\ffd 20c 

FRESHMAN MICON 
TESTED MICA e. 

i 

r CONDENSERS 
B62 .00025 mfd. Condenser $0.29 
B63 .0005 mfd. Condenser ,29 
B64 .001 mfd. Condenser .33 
B65 .002 mfd. Condenser .33 
B66 .0025 mfd. Condenser .44 
B67 .005 mfd. Condenser .69 
B68 .006 mfd. Condenser .82 
B69 .01 mfd. Condenser 1.41 

INDUCTANCE COILS Rigidly wound, nicely fin- 
fished, low distributed capac 
ity. All coils are equipped 

$ with standard mountings. 
We can supply any of these roils without mounting plugs, `f 4y 
for 55e less than the prices 
shoji n. The wave lengths shown are range _(fits, based on a variable condenser of .001 Ifd. capacity. 

Number of Wave Price 
Turns Lengths Mtd. 61725 25 125- 250 $0.82 

Bi726 35 175- 450 0.95 

INDUCTANCE SWITCH 
For neat appearance and 
Ouse saving, we suggest '¡ 
this inductance switch, as 

I III 

it needs but one hole in ':un. 
the panel to be mounted. 
Switch Points are mount - 
ed on this switch, 15 
switch points, in all. gü _pf 
B1095 Inductance Switch Illf 

$1.76 ' ' 

CABINETS 
Fine finished cabinets 
with hinged top, sturd- -- `- 

FRESHMAN VARIABLE GRID 
LEAK AND GRID CONDENSER 

For unbroken range- 
zero to megohms, ¡i P. ,. clarifies signals, low- 
ers filament current, -- increases battery life, 

I, .Iv eliminates hissing. 
Capacity, .00025 mfd. 

B60 Freshman Variable Grid Leak and 
Condenser $0.92 

sly built. These make 
a wonderful appearance. 
These cabinets are 

¡py 

made to fit panels listed pr 

below. Panels not in- \ 
See table for 

III 

IIII IIIII , 

BINDING POSTS 
Complete with screw and washer. All 
brass finished in polished nickel or 
with black composition top as listed. 

Doz. Order 
Large size, all nick- 

sled IOc 95 
elect Medium size, nick- 

cad, with hole for phone tip or wire 4e 35e 
13112 Medium size, black compo- 
sition, top 5c 48c 
B120 Large size, composition top 8c 65c 

81727 50 290- 720 .01 
81728 75 390- 910 ,07 
B 1729 100 500- 1450 .12! 
81730 150 600- 2000 .16 
81731 200 900- 2500 .25 
81732 250 1200- 3500 34 
81733 300 1500- 4500 .35 
61734 400 2000- x000 .56 
B1735 ;r00 '1800- 6100 .62 

81737 750 
4000-10000 

000 -10000 ;92 

eluded. 
Panel 

217 
sizes. 

$2.40 
B219 7x13 2,70 
8213 7x13 3.40 B213 
B228 7x18 3.75 
B224 9x14 3.65 
B221 7x21 3.98 CRYSTAL DETECTOR 

A very high grade glass 
enclosed crystal deter- 
for including the erys- ;L CN - Yr 104 
tai. All metal parts t4 ...c > 
nickel plated. Adjust- >mMN I o 
able to any point on the '$' 
crystal. - -- = - ° -- 
B20 Enclosed crystal I 

detector $I. i8 
A lower priced but nicely constructed de- 
Lector. Crystal included. 
B30 Detector .59 

PANELS 
Genuine Formica Panels, to fit our cabinets. 
B267 bx7x /s $0.50 
6269 7x9x% .80 
B263 7x12x%a 1.10 
B268 7,18x3 16 2.30 
8274 9x14x3 -16 2.30 
8261 7x21x3 -16 2.65 

61738 1000 7000 -15000 2.23 
131739 ' 1250 9750 -19500 2.43 
61740 1500 14500 -26.500 2.57 

SPAGHETTI AND WIRE 
Yellow finish spaghetti. 
B33 Per 4 -ft. length 27e 
632 Tinned Copper No. 16 Wire fe 2e 
B33 Wire with insulation similar to spa- 
ghetti on .it. Wire is tinned for soldering. 
Price 10 feet 37c 

ANTENNA WIRE 
The following are 100 -ft. coils of 7 strand 
cable of No. 22 wire, which makes the best 
Aerial. Use phosphor branze, where the 
snarl is 100 feet or more. It is stronger. 
B350 Stranded Phosphor Bronze, 100 ft. $1.47 
6355 Stranded Copper, 100 ft .77 
8356 Single No. 14 bare solid Copper 
Wire, 100 ft. .55 

MAGNET WIRE 
Quality magnet wire. We carry three types in 
stock. Each spool is 8 oz. 
Double cotton 

covered Green silk Enameled 
Size Price Size Price Size Price 
BIB $0.40 B20 $0.78 820 $0.39 
1320 .55 622 .90 822 .50 
B22 .70 B24 1.05 B24 .55 
B24 .80 B26 1.18 B26 .60 
B26 .90 B30 1.70 B30 .65 
B28 1.05 B32 2.00 B32 .70 
B30 1.45 B36 2.70 B36 .00 

SWITCH POINTS A ND STOPS _ 

size, 6 /3Sæ% insnílung, CvolnutsSiritis '^ each contact point and one with stops. 
6158 Switch point 1/4" din.. Yelligh 

Ea. .03 Doz. .18 Hundred $1.05 
13130 Switch Point Hun- 
diem., 14 inch; height, Each Doz. deed 
t IC inch 35 200 $1.40 

Switch Stops 3e 20c 1.40 

.. TESTED CRYSTALS 
NIII it 

,us'WIIII Selected and tested galena of 
silicon. Each bob contains 

,,,,r enough for four to sib ordt- 
nary crystals. 

IIIIIII B12 Galena, per pkg...$0.i2 
813 Silicon, per pkg... .12 

INSULATORS 
These are very strong strain 
type insulators. Each Doz. 

B360 Moulded insulator shown 
above $ .10 $1.10 
B365 Porcelain insulators .09 .958150 

HIGH FIXED RESISTANCE TUBU- 
LAR GRID LEAKS AND 

MOUNTINGS 
BI 1/z Dfegohm Resistance 50.18 
B2 One Megohm Resistance .I8 
B3 One and half Megohm Resistance .18 
B4 Two Megohm Resistance .18 
B5 Three Megohm Resistance .I8 
B13 Bakelite Base Mounting with clip 
for above Grid Leaks .29 

' 
HOW TO ORDER 

Order from this page.. Please give number, description and price of the articles you 
order to help as avoid mistakes. Total. the amount of Your order and send Post Office 
money order, certified check or draft with your order. Be sure to give your name and 
street address on both letter and envelope. Do not include money for transportation. We 
pay it except on storage "A" batteries. See ads of previous months for other items. 

SWITCH LEVERS 
fi WUÙI! A high grade, polished nickel - 
_. plated lever with solid moulded 

black composition knob. Corn- 
^ plate with panel bushing. 

- Each Doz. 
_ B151 1 -in. Radius Ise $2.10 

8155 1%-in. Radius 18e 2.10 

GREAT LAKES RADIO- CO., 136 W. Lake Street, Chicago, Ill. 
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Reliable 
Goods 

Distribútors for 
Radio Côrporation 

of America 

Grebe 
Magnavox 
Brandes 
Murdock - 
Nath. Baldwin 
Burgess 
Se -Ar -De 
Acme 
Remler 
Dubilier 
Gould 
Signal 
Cutler- Hammer 
Frost 

and other manufacturers of high stand- 
ing. 

We carry a comprehensive stock of the 
latest receiving sets, parts and supplies 
of the leading manufacturers, and ship 

from stock promptly. 

SEND FOR THESE 
UV -199 Tubes -Genuine 3 -volt 06 am- 

pere dry battery tubes made by 
Radio Corporation of America. Most 
wonderful tube made. Detector or 
Amplifier $6.50 

Adapted for ÚV199 Tube to .fit it to 
standard socket 0.50 

Univernier -A geared dial for close 
tuning. Mention size of condenser 
or variometer shaft. Complete with 
dial 1.25 

Howard 25 -Ohm Rheostat- Suitable 
for the new UV -201 -A tubes 1.00 

Cutler- Hammer 25 -Ohm Resistance- 
A variable resistance which attaches 
to any rheostat to fit it for dry bat- 
tery tubes 0.25 

Cutler- Hammer "A" Battery Switch - 
Requires only one hole in panel.... 0.70 

Barkelew- Lightning Arrester Switch - 
A combination of ground switch and 
lightning arrester 3.50 

Rubber Ear Muffs -Fit any American 
make of phones. Made by B. F. 
Goodrich Co.: : per pair 0.80 

Magnavox M- 1- Requires no battery 
Loud Speaker of permanent magnet 
type 35.00 

General Electric Loud Speaker -Needs 
no battery. Gives clear and undis- 
torted signals 36.50 

FREE Illustrated, 
sent on 

CATALOG request. 

Dealers 
Buy reliable equipment from a house of established 
reputation. Send for catalog of tested and approved 

apparatus and our discount sheet. 

JULIUS ANDRAE & SONS CO. 

117 Michigan St., Milwaukee, Wis. 

Co IzZA.E. Since íB60 

bodies is the basis of the rectifier. If the 
plate is alternately charged by a positive 
and negative potential the electric field will 
vary in sign. Hence the electrons emitted 
from the filament will be attracted and re- 
pelled alternately. During the period they 
are attracted (plate positive) an electron 
current will flow to the plate. During the 
period they are repelled (plate negative) no 
current will flow. If the above alternation 
of plate voltage were due to an alternating 
current voltage, an electron current would 
flow during the positive half cycle, but no 
current would flow during the negative half 
cycle. In other words, we have here a de- 
vice which permits current to flow through 
it in only one direction, namely from plate to 
filament. We have thus converted an 
alternating current into a direct cur- 
rent, since only the positive half of the 
A. C. cycle gets through; this device may 
be applied in practice as a rectifier of al- 
ternating currents. Not only will it rectify 
commercial A. C., but if a damped radio 
frequency wave is applied to its terminals, 
plate and filament, it will rectify this wave 
in a similar manner since it is also an al- 
ternating current. In other words it will 
behave as a radio frequency wave detector, 
its rectifying action beitig similar to that 
of a crystal. Practical applications of this 
principle are made in the design of high 
voltage rectifiers as the Kenetron, and two 
element detectors such as the Fleming valve 
and many of the so- called "Diode" tubes now 
being sold. 

POTENTIAL GRADIENT 
It was stated above that the intensity of 

the electric field due to the plate was most 
intense near the plate and fell off 

, 
as the . 

distance from the plate increased. In Fig. 
9 we have straight filament and plate. The 

Îi /A/778/7t 

C V 

V 

Zero Axis 

fig. 9 
Potential Gradient Between Filament and Plate 

plate is charged to a potential V, the fila- 
ment is assumed at zero potential. The 
variation in field intensity may be considered 
from the point of view of the potential 
gradient or slope of potential. Thus, at the 
filament the voltage is assumed to be zero, 
whereas at the plate it is V. - As we move 
from plate to filament the potential de- 
creases uniformly as indicated by the slop- 
ing line AB. At any point between the fila- 
ment and plate, as at C, the intensity of the 
electric field is measured by the potential 
gradient, in this case the meàsitre would be 
ab. Thus a voltage V applied': to plate P 
produces an electric field .between filament 
and plate which may be Measured by this 
potential gradient. Thus gradient shows that 
it requires V volts at P to produce an equi- 
valent effect of ab volts at C. If, therefore, 
we could apply ab volts at C the effect 
would be the same as that produced by the 
much larger V volts at P. Now the vol- 
tage V -on plate P attracts electrons which 
are emitted by the filament. This same con- 
trol may be exerted at C by the much 
smaller voltage ab. Futhermore it may be 
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KLAUS 
RADIO SERVICE 
Makes Money for Dealers 

Get Free Bulletin 
Klaus Radio Dealers receive expert 

service in radio problems and in radio 
merchandising. Our dealers make more 
money. We want a dealer in every, city 
and town. Some territory is still open. 
Write for our trade discount lists and 
the "Klaus Radio Bulletin." 

KLAUS RADIO & ELECTRIC CO. 
Authorized Distributors 

Dept. 200 EUREKA, ILL. 

DU EX 

!"'ÌI1111,11i1 

The f 
Permanent 

DETECTOR 
(Patent Pending) 

FOR THAT REFLEX! 
Requires no adjustment and works surely, 

clearly and permanently, in any radio circuit 
where a Crystal Detector has -been used. Ideal 
for use in connection with REFLEX circuits 
and other type of amplification. Absolutely 
guaranteed against imperfection or faulty oper- 
ation. 

FOR PANEL MOUNTING $1.25 
MOUNTED $2.00 

At your dealer or direct from us. 
Write for informative circular 

The Erisman Laboratories 
Washington Hghts Bldg. Dept. K. I68St. &MitohelSa. 

NEW YORK 

Marvel - Capacity - Switch 
Receives long waves in the 

parallel position; short 
waves in the series posi- 
tion ; and waves of me- 

dium length b y 
eliminat- 
ing the 

condenser 
entirely. 

Dial-mounted 

THREE. 
WAYS 

Series, 
Parallel, 

Direct- Ground 
Patents Pending 

Instructions for mount- 
ing and for wire con- 
nections given with 
each instrument. 

Strictly of Anti -Capacity Type. 
List Price $1.25 

Attractive discounts for dealers and jobbers. 

MARVEL -SWITCH CO. 
28 WEST 25th STREET NEW YORK 
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Vacuum Tubes Do Triple Duty 
With Erla Synchronizing Transformers 

Perfect synchronization f 

received and reflexed r. f. 
currents make Erla radio 
transformers indispensable 
in reflex work. List, $5 

Difficult, dangerous use of 
soldering irons is eliminat- 
ed by Erla solderless con- 
nections, saving time, tem- 
per and money. List, 5c ea. 

Providing utmost sensitive- 
ness with perfect stability, 
the Erla fixed crystal rec- 
tifier is uniquely adapted 
for reflex work. List, $1 

Erla tested capacity conden- 
sers are unequaled in rigid. 
unvarying accuracy, so vital 
to success in reflex work. 
Eleven sizes, 35c to $1 ea. 

JOBBERS -Write for our 
liberal terms and discounts 

R. F. CURRENT 

REFLEXED 
R. F. CURRENT 

A. F. CURRENT 
UNPUT, OPTPI'T, 

REFLEXED 
A. 1`. CLIiRLNT 

For the first time, the full efficiency of vacuum tubes is 
completely utilized and brought under control. 

In Erla reflex circuits, tubes do triple duty, providing simu- 
taneous amplification of radio frequency, reflexed radio fre- 
quency and reflexed audio frequency currents. Yet, so 
precise is the manipulation of this complex current flow, 
that the tremendous gains resulting are achieved without a 
single deterrent flaw. 

Not only do Erla reflex circuits demonstrate decisive superi- 
ority in range and volume, but they are also unequaled in 
selectivity, purity of reproduction, and ease of control. 

Even the single -tube circuit provides far -flung loud speaker 
range, while the three -tube circuit surpasses costliest multi- 
stage amplifiers in transcontinental loud speaker reception. 
And the two -tube circuit is but a step behind. 

Essential to the operation of these circuits, and the secret of 
their success, are Erla synchronizing radio and audio trans- 
formers. Providing perfect synchronization of received and 
reflexed currents having the same phase characteristics, 
they assure tremendously magnified amplification without 
trace of instability or distortion. 

Complete working diagrams and descriptions of perfected 
Erla reflex circuits are set forth in Erla Bulletin No. 14, 
obtainable gratis from leading radio dealers. Or write us 
direct, giving your dealer's name. 

Electrical Research Laboratories 
Dept. C 2515 Michigan Avenue, Chicago 

TRADE MARK REGISTERED 

Rectified radio frequency 
and reflexed audio frequen- 
cy currents are accurately 
synchronized by Erla audio 
transformers. List price, $5 

Erla bezels greatly enhance 
the finest cabinet assembly. 
Telescoping rim, in bright 
nickel or dull enamel, fits 
any 101 to ' i " panel. List, 20c 

Exquisite beauty is added 
to surpassing strength in 
Erla sockets, with triple - 
nickeled metal parts on a 
polished Radion base. $ I ea. 

Manufactured with jeweler's 
precision, Erla phone plugs, 
handling two sets of phones 
at a time, are unequaled in 
quality and value. List, 75c 
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Mr. F. E. Black, Chief Radio Officer, S. S. 
America -a former student of the Radio 

Institute of America. 

Men Are Needed 
for Positions in 

Radio 
You may know nothing about 
radio today, and yet in a few 
months be holding a position as 
radio operator -perhaps travel- 
ing to places you have always 
dreamed of seeing. Earning 
good pay at the same time. And 
started on a career that holds 
big future opportunities. 

Study at Home 
in Spare Time 

Since 1909, we have been train- 
ing the men who now hold the 
big jobs in radio. But there are 
not enough trained men today 
to keep up with the demand. 
We have therefore prepared a 
Home Study Course that starts 
with the beginnings of electric- 
ity, and goes right through the 
most recent commercial prac- 
tice. This course prepares you 
for your first -class operator's 
license. 

There Are Positions 
for Every Trained Man 
This Institute is conducted by 
the Radio Corporation of 
America, the greatest radio or- 
ganization in the world. In 
choosing men for ship and shore 
positions, the Radio Corpora- 
tion gives first preference, al- 
ways, to graduates of the Radio 
Institute. Learn more about the 
Course and the opportunities, 
by sending for our booklet. 

Advanced Radio Course 
Great popular demand by the advanced 
student, experienced amateur and wire- 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio 
measurements. Investigate! 

Radio Institute of America 
(Formerly Marconi Institute) 

Established 1909 
324 Broadway, New York City 

ndicate by a cross X thecourse you are interested in: 

Radio Institute of America, 
328 Broadway, New York. 

Please send me full information about 
radio opportunities today, and your 

COMPLETE RADIO COURSE 
ADVANCED RADIO COURSE 

Name 

Address 

necessary to reduce the voltage on the plate 
from V to O to reduce the electron flow 
from filament to the plate. However by 
the introduction of a small negative voltage 
ab at C the positive field at C due to vol- 
tage V may be more than neutralized, hence 
the electrons will be repelled back to the 
filament. In other words, by means of very 
small potentials at a- point nearer the fila- 
ment we may produce the same effects as 
those produced by much larger potentials 
at .P. - 

APPLICATION TO AMPLIFIER, 
OSCILLATOR, MODULATOR 

The above action is made use of by the 
insertion between filament and plate of a 
wire grid or mesh. This grid permits the 
electrons from the filament to flow through 
it to the plate, at the same time the small 
voltages applied to the grid control the 

fig, ¿o 
By Feeding Part of the Amplified Output Back 

- Into the Input We May Obtain Oscillations 

flow of electrons. Thus, a small voltage 
such as that in a receiving antenna is ap- 
plied to the grid and may produce the 
same effect on the electron flow as a much 
larger voltage applied to the plate. This 
effect is utilized in the plate circuit since the 
electrons flow through the grid to the plate. 
Since a small voltage at the grid produces 
a large effect at the plate the device acts 
as an amplifier. Any amplifier is inherently 
an oscillator. Suppose a small voltage is 
applied to the grid as in Fig. 10, then an 
amplified output will appear at the plate, 
since the device amplifies. Instead of utiliz- 
ing the original source of voltage for the 
input to the grid suppose we take a small 
amount of power from the output circuit 
and feed it into the grid. This will be am- 
plified again. If we keep on feeding the 
grid from the larger output, this cycle may 
be kept up indefinitely as long as the fila- 
ment and plate are supplied with power. 
Thus the device will oscillate. It may also 
be used to detect radio frequency waves and 
modulate them in accordance with speech. 
Each of these functions will be taken up 
individually at a later date. 

SPECIAL LICENSES FOR BROAD- 
CASTING DEVELOPMENT 

In an effort to encourage the scientific 
development of broadcasting and apparatus 
for that purpose, the Department of Com- 
merce has created a new form of special 
license known as the "Broadcasting Devel- 
opment Class." Licenses in this class will 
be issued to station owners having trans- 
mitting and receiving sets of their own 
design and manufacture, provided in dupli- 
cate where failure is likely to occur. These 
stations are to be used for the improvement 
of broadcasting and many special require- 
ments are demanded by the Commerce De- 
partment, which will furnish detailed infor- 
mation upon application. 

4RF 
The call 4RF has been issued to W. H. 

Trogdon, 201 Centennial Avenue, High Point, 
N. C. Would appreciate cards from anyone 
who hears me on C . or phone. 

Radio .News for November, 1923 

USE A C H SHARP TUNER DIALS 

Why the A.CI -L is different 
3 in. DIAL 

4 in. DIAL 
Rough tuning with dial or one thousandth of an inch in 
either direction. 

Money Back Guarantee 
Price ACH 3" Dial complete . $250 
Price ACH 4" Dial complete 5..00 
Regular fitting 5/16" hole, Y/' and 3/16 ". Bushings, 5e. 
each extra. 10e for all. 

LONG DISTANCE A C H DETECTOR SET 
UNWIRED 

PRICE $20.00 1 13uji ACH Dials 
WRITE FOR 3 WAYS TO PURCHASE 

A. C. HAYDEN RADIO & RESEARCH CO. 
Brockton, Mass., U. S. A. 

Mail Orders sent prepaid in U. S. A. 

THE B -T UNIVERSAL 
TUNING UNIT 

There is nothing on the market you can 
compare with the Bremer -Tully Universal 
Tuner. It is an entirely new instrument, 
that gives unequalled selectivity and control 
on practically all modern circuits. 

It replaces coils in Reinartz, Ultra Audion 
and other regenerative and non -regenerative 
circuits. In most circuits taps are not re- 
quired. Also gives remarkable results in 
Radio Frequency and all Reflex Cicuits. 

Simple to connect, no soldering; connec- 
tions made to binding posts, easily changed 
to any circuit. 

Photo diagrams of above, also special 
Bremer -Tully circuits, in addition to key of 
windings, furnished. Write today. 

Bremer -Tully Mfg. Co. 
Canal and Harrison Sts., Chicago, Ill. 

Important Notice Next Month 
RASLA SALES CORPORATION 

10 East 43rd Street New York City 
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The «B" Battery is the Life of 
Your Radio Set 

THIS IS NUMBER ONE OF A SERTES 

THE only function of your Radio 
set is to produce sound- waves- 

those mechanical disturbances in the 
air caused by some rapidly vibrating 
body. So far as the Radio set itself is 
concerned the actual source of the 
sound is the "B" Battery. It is not an 
exaggeration to say that the "B" 
battery is the "life of your Radio "; 
for the set itself is simply a device 
to reproduce sounds, and the sounds 
all have their origin in the "B" 
Battery. 

The "B" Battery is simply a box full of 
electrical energy ; harnessed for you by experts. 
Without the Radio wave the flow of energy 
from the " B " battery is smooth, steady and 
silent. It is the final aim and purpose of all 
the many parts which go to make up a Radio 
receiving set, to convert the otherwise steady 
flow of electrical energy from the "B" 
Battery, into a rippling, vibrating, throbbing, 
audible current. 

As the sound-waves--whether caused by 
the human voice in talking or singing, or by 
musical instruments -are modulated up and 
down -now high -now low; so does the cur- 
rent from the strongly vital " B " Battery 
follow the modulations and the variations, so 
that the original message, in all its delicacy of 
tone and vibration, comes clear and distinct 
through your Radio set. 

Not a mere adjunct to the pleasure -giving 
quality of your Radio set is the "B" Battery 
-instead, it is the vital, life -giving part -the 
very heart of your Radio set. 

Do not slight this vital part -give your 
Radio set the advantage of the best -use 
Eveready "B" Batteries. 

Note: This is No. 1 of a series of informative 
advertisements which will appear in this maga- 
zine. They are designed to help Radio users get 
the most out of their Batteries and Radio 
sets. If you have any battery problem, write to 
G. C. Furness, Manager Radio Division, National 
Carbon Co., Inc., Long Island City, N. Y. 

The New Metal Case 
Eveready "B" Battery 

(No. 766) 

"The Life of Your Radio" 

The same popular 22/ volt Eveready "B" 
Battery in a new, handsome, durable, water- 
proof, metal container. Eveready quality 
throughout. At all dealers, $3.00. 

The "B" Battery is the vital part of any 
radio receiving set. Eveready Batteries 
-especially made for Radio -serve better, 
last longer and give better results. 

Manufactured and guaranteed by 

NATIONAL CARBON COMPANY, Inc. 
Long Island City, N. Y. 

EVEREADY 
Radio Batteries 

-they last longer 
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-a triumph in 
radio receiver design 

We guar- 
antee 
Mat 
Red - 

Heads" 
have 

every one 
of these 
desirable 
features: 

Extreme 
Sensi- 

tiveness 

Beautiful 
Tone 

Fine Ap- 
pearance 

Mechan- 
ical 

Strength 

Ifyou cannot 
get "Red - Heads" at 
your dealer's . we'll mail 

them direct to 
you prepaid 
on receipt of 
price and your 
dealer's name. 

HERE'S what we say about "Red- Heads " - 
they're extraordinary radio receivers. We 

believe they're the best receivers on the market 
today. Superlatives are easy to say and hard to 
back up. Here's how we back up ours. Weguar- 
anfee that you'll like e' Red -Heads." You take no 
risk in buying them. We'll refund your money 
plus postage if you don't agree with us after trial. 
"Red -Heads "are the lowest priced, high -grade, aluminum- 
backed receivers on the market. Nine years of receiver 
experience are behind their quality. 

What One User Says 
Waupun, Wis., July 26, 1923 

The Newman-Stern Co., 
Gentlemen: 

In 1915 I purchased a pair of your "Red- Head" phones. 
This pair of phones was one of the first you put out. They 
are still in good condition and, I believe, beat most of the 

other phones on the market. 

.hii'.r, > 

1416 

g5 
Since 1915 

- Pioneers in 
Radio -year after year 
striving to 
achieve one 
purpose -bet- 
ter radio re- 
ceivers. 

Very truly yours, 
D. J. SAXTON, 

And "Red- Heads" are better today than 
they ever were. 

READY NOW! 
The New 1924 Model F- 

3000 Ohms 
The new standard "Red- Heads" have Fr FVEN improved features -new this 
year. Beautiful and graceful in appear- 
ance; light in weight; aluminum case; 
the famous brown -red ear caps; military 
headband; high -grade cord; exquisitely 
sensitive and fine toned. 3000 OHMS 
PER PAIR. 
At your 
dealer's 
or pre- 
paid on receipt 
of price. 

.50 
PAIR 

Complete 

THE NEW 
"`RED- HEAD" JR. 

2000 Ohms 
Makes its bow to the public this year in 
response to a demand for an extra fine 
2000 Ohm phone. A remarkable produc- 
tion with the same workmanship and 
guarantee as on our standard Model F. 
Complete with headband and cord. 

At your 
dealer's 
or pre. 
paid on receipt 
of price. 

.00 
PAIR 

Complete 

THE GUARANTEE 
Money back if after 7 days trial you're 
not satisfied that "Red- Heads" are the 
BEST receivers onthemarketattheprice. 
The NEWMAN -STERN Co. 
D ept. RN, E.12 th St., Cleveland, O. 
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Correspondence from 
Readers 

E 

(Continued from page 564) 

all stopped reading his advertisements, and 
buying his goods, he would naturally have 
to stop advertising and the publication would 
have to go out of existence. 

On the other hand, why should we object 
to direct advertising by Radio. I have 
been told by several people that they study 
the advertising sections of magazines more 
than they do the reading matter. Adver- 
tising is valuable to everyone who is buying 
anything and we all buy more or less. It 
helps us to know where we can get the 
best value for our money. I never heard of 
anyone expecting to get paid for attending 
an auto show which is 100% advertising. 

Someone has got to pay for broad- 
casting. At the present time it is impossible 
for the consumer to pay directly for it. 
Why not let the advertiser pay for it? I 
think it is safe to say that a direct adver- 
tisement by radio, in the form of a talk, 
one I mean that would be understood as 
an advertisement, giving full names of the 
products being talked about, would be as 
valuable to the advertiser as a large adver- 
tisement in a good magazine, therefore he 
would doubtless be willing to pay the same 
price for it. Let us assume that this adver- 
tiser be allowed five minutes and paid per- 
haps $1000.00 for this privilege. One of 
these talks in an evening would easily pay 
for the best of talent and also for main- 
taining a good broadcasting station, and I 
think that if it was understood that this 
advertisement was paying for the rest of the 
entertainment, as it is understood that the 
advertisements are paying for the maga- 
zines, that few people would object to it, 
and we would be able to have better talent 
than some that we now get, and probably 
better Broadcasting stations. This might 
be carried a step further and Advertising 
companies formed, for the purpose of sell- 
ing five or ten minutes each evening, fur- 
nishing perhaps two hours of good enter- 
tainment and making a fair profit for its 
stock holders. They would have a great 
incentive in furnishing the best so that the 
most people would listen to them and the 
advertisers would get the best results and 
be willing to pay the most money, which is 
just what the best magazines and papers 
art doing today. 

This I believe would solve the problem 
of maintaining the broadcasting stations 
that there has been so much talk about 
lately. 

CHARLES W. EDDY, 
Providence, R. I. 

LOOK FOR THE SILVER LINING 
Editor, RADIO NEWS : 

I have been a reader of RADIO NEWS 
for a good many months and L. S. Foster's 
letter is now the "last straw." I do not 
wish to throw the hammer, but to say just 
the way I feel toward such letters. First, 
RADIO NEWS has published the best hook- 
ups of any. They all worked for me. I 
am one of the so- called amateurs, and 
glad of it. Now about a radio amateur: 
nearly everyone has a pet in reality or 
some theory or idea. If any one appears 
to sneer or doubt this the party resents it. 
I venture that Mr. Foster is not a mechanic 
therefore became peeved when his efforts to 
"build his own" were not up to his expecta- 
tions. Perhaps he was in this frame of 
mind when seeking aid from those amateurs 
who really love the game, and would not 
stand to have their "pet" flouted. No real 

Radio News for November, 1923 

ONE CHARGER 
for Every Radio Battery 

-And,in fact, the only one 
which you need. Keeps strong 
clear signals in your set by 
keeping the batteries to full 
capacity. 

The Valley Type ABC Battery 
Charger is made for all storage bat - 
teries-2- volt peanut tube batteries, 
6 -volt A Batteries and I to 4 B Bat- 
teries. Bakelite panel, glass top -be- 
longs to a radio receiving set. 

Frankly, production is limited. Late 
buyers are going to be disappointed, 
A lot were last year. Ask to see the 
Valley Type ABC Charger at any 
good radio shop. 

VALLEY ELECTRIC CO. 
3157 S. Kingshighway St. Louis, Mo. 
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530334 FERNANDO Sr. VRr5eUR6X,VERIfA 

s 
.IB.oMMoIM.o<o.ONI.o.M1acIM.A.H>II=K.Mo 

AMSTERDAM SERVICE EXCHANGE 

AMSTERDAM 
O H I O 

"WORLD'S PURCHASING AGENT" 
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Write us 
a post card 

Address Dept. 2 -R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook -ups 
and circuits. 

You will be amazed at the low prices 
Ward's quote. A complete tube set 
having a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50. 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up -to -date de- 
vices-at the lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual "Radio - profits." Why pay higher prices? Ward 
quality is the best and the prices will often save you one - third. Everything 
sold under our Fifty Year Old Guarantee, -Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52 -page Radio Book. 

Write to our house nearest you. Address Dept. 2 -R 
Chicago Kansas City St. Paul Portland, Ore. Ft. Worth 

/ MONTGOMERY 
\/ hica Q 

,,,1,1,,,11 1.111l,l,ll', 
,,, ,,,,,wAIt1 CO. Kansas City St.Paul , 

°" Portland 
Ore. Ft. Worth 

MontgomeryWard at 
The Oldest Mail Order House is Today the Most Progressive 
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'0 
A *010 T C 

4 
The lariest and most 

Complete line in theWorld 
Our new construction of all types Vari- 
able Resistance Leaks produces a product 
which we can now guarantee as being 
scientifically correct, mechanically per- 
fect and built for unusual durability. 

Every tube and every cir- 
cuit requires a different 
leak resistance. You do 
not know what value is 
necessary until your cir- 
cuit is tested. Freshman 
Variable Resistance leaks 

give an unbroken range of 180 degrees from zero 
to live megohms. 
Base Mounting Type with either .00025 
or .0005 Freshmen Conucnser $1.00 
Without Condenser 75c. 

PANEL MOUNTING 
FRESHMAN VARIABLE 
RESISTANCE LEAKS 

will enable you to get 
stations you have never 
heard before. Can be mounted on any panel in a few seconds. When 

mounted only the knob shows on the panel. The 
latest and most essential part of an efficient tube 
set. 

with either .00025 or .0005 4¡ 1 00 Freshman Condenser 
WW 

75c. Without Condenser 

Freshman Condenser 
I.eak Mounting 
Freshman Resistance 
='afe -T Handle 

FRESHMAN 

"FIX-0" 
FIXED RESISTANCE 
LEAK COMBINATION 

-4 IN ONE 

.00025 Prie, 
Complete 

Leak 65c. 

FRESHMAN 

FIXED 
RESISTANCE LEAK 
with SAFE T handle 

The only Resistance Leak using no carbon. graphite 
or lamp black. Guaranteed to remain permanently 
constant. 

Furnished in any value of Resist- 
3OC. once from 1/4 Megohm up 

FRESHMAN NOISLESS 

TESTED MICA CON- 
DENSER and 

LEAK MOUNTING 
The Freshman Condenser is so designed that con- stant equal pressure is exerted over the entire area 
of the condenser nlates and the mounting is part of 
the condenser itself, which makes this new product 
the only True and Perfect Leak Mounting on the market. 

Combination Condenser 
.00025 and Leak Mounting.. 40c 

At your dealers'- otherwise send purchase price 
and you will be supplied without further charge. 

Also ask your dealer for our free diagrams of the 
Nrertrodyne;- Kaufman, and Flewelling Circuits. 

Cas. freshman Inc. adio Condenser ,oducfs 
106 SEVENTH AVE. NEW YORK 

dyed -in- the -wool amateur would refuse to 
spread the 'gospel of radio" if approached 
in the manner of real good fellowship. 
Try- this Mr. Foster and you will always 
find the glad hand and a smile. RADIO 
NEws for me first. last and all the time. 

A. L. GRURR, Edgemont, S. D. 

IN ANSWER TO MR. FOSTER 
Editor, RADIO NEWS : 

Referring to Mr. Foster's letter in your 
September issue I cannot agree with the 
writer in his first grievance. I have found 
the Radio amateur in the majority of cases 
very courteous and willing to give assis- 
tance. I have had quite a bit of experi- 
ence in the Radio game, both installing and 
building Radio Sets, and it gives me real 
pleasure at all times to help any of the 
boys who manifest an interest in Radio. 
However, I fully agree with Mr. Foster in 
regard to the Radio dealer, especially the 
jobber or wholesale dealer as I buy only 
from them and I have had a varigated ex- 
perience with this bunch and I have yet to 
find one Ville is on the square until he is 
forced to it and what I mean by this applies 
to some of the very best (so-called) and 
reliable dealers in the country. One dealer 
in particular I was forced to place an 
account against him in the hands of an 
attorney for collection before I could get 
my money back for goods that was returned 
to him on account of it not being what I 
had ordered. The game seems to be to 
unload something on you that you don't 
want or cannot use regardless of the trouble 
that it may cause you and these boys are 
not entirely without ignorance. It is appall- 
ing how little some of them know about 
radio material and in fact anything else 
that pertains to business. On one occasior 
I was forced to return a bunch of dials 
(four times) trying to get 3/16" shaft 
holes and had to give it up. These dealers 
are a detriment to the Radio public and 
the sooner such people can be eliminated 
the better it will be for all concerned 
They seem to have only one idea, to skin 
you good and hard and let you go and look 
for another sucker. What we need arc 
reliable dealers and a standard line of 
goods and competent advice to purchasers 
who desire it. The Radio enthusiast who 
starts out now is up against a proposition 
if he is not versed in what he needs and 
then he will have a hard time getting what 
he wants. 

L. T. ETHRIDGE, Glenlnora, La. 

FROM A DEALER AND AMATEUR 
Editor, RADIO NEWS : 

After reading about five miles of gosh 
darned argument in RADIO NEWS I feel 
that the amateurs, broadcast listeners, and 
manufacturers, and dealers seem to be on 
the "war path" rather than intending to be 
friends. 

I myself am an amateur, and also a 
dealer. Personally I have a mighty hard 
job agreeing with them all, in fact I don't. 

Realizing that there are at least a hun- 
dred BCL's to every ham, the latter would 
have a sweet time explaining all the little 
details in radio to a BCL who wants to 
become a "radio expert" in five or ten 
minutes, and condemns every publication 
because they (the BCL's) aren't willing to 
take a little time to learn the few Radio 
characters used in diagrams. Furthermore 
they want all for nothing. What they get 
they either keep or brag about. "Two bits" 
seems an awful lot to pay for a book 
containing about ten dollars worth of in- 
formation, yet they prefer taking up sev- 
eral dollars worth of some kind hearted 
authorities time, and are very willing to 
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FERBEND 
TRADE 

PATENT APPLIED 

The 
Origin a / 

ave 
Filter 
Stops Interference! 

Eliminates interfering stations. Improves the selectivity of 
the set. Eliminates local broadcasting. Selects between con- 
flicting staticns. Simplifies tuning. Often increases signal 
strength. Reduces howling and squealing. 

The WAVE TRAP is mounted on a Formica panel in a 

beautiful mahogany finished cabinet 6x5x6. and is a high 
grade instrument throughout enhancing the appearance of 
the most expensive sets. 

CHARGES 
PREPAID 

IFerfmeffsfEllecrL'ic s . 
`25E.SOUTHWATEiL ST. 

CHICAGr® 

RAD I O LOG 
A 

GREAT 
INTEREST 

WILL 
BE 

ADDED 
IF YOU 
KEEP A 
RECORD OF 
IMPORTANT 
MATTERS BROADCASTED 
This book is printed on a quality Bond paper, In- 
dexed and arranged to record all details. It has a 
flexible, embossed binding, and its general design 
is such that will cause it to become a very important 
addition to your set. 

CIb S.eresari.s Write 511 Cents Postpaid. 
for Quantity Prices. No Stamps Please 

RADIO PRINT 
216 CIRCULAR ST. TIFFIN. OHIO 

l/1,C/NZl1'®WD 
1EiAZELTINE 

UTÑDÏN 
FREED - EISEMANN 

Licensed Essential Parts 
Complete wiring dia- 
gram, instructions, etc. 
sent in special container with 
patented essentia I parcs. Three 
NEUTROFORMER COILS 

mounted on variable a a Y , 
condensers, and 
DOUBLE NEUTRODON (as illustrated) ,sent for 
524.00. Askyour dealer to show you these parts. 
as well as complete assembled five -tube Neutro- 
dyne Set in mahogany cabinet, Mode1NR -5, $150. 

Orsend 25c for Neutrodyne Constructor 
which shows How to Make theNeutrodyne" 

AEED- EISEMANN RADIO CORPORATION, 
Dept. E 

255 Fourth Avenue New York 
L:eenscd by I. R. M. Inc. Under Hazeltine Patents 

G. 
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oRMICA 

is used in the new 
FREMEISEMANN 

N R Neutrodyne' `Receiver 
THE panels of the new Freed -Eisemann Neutrodyne Receiver are 

Formica. This is natural because Freed -Eisemann have long been 

consistent users of Formica in all their past radio products. 

It is the endorsement of leading radio concerns of this caliber from one 
end of the country to the other that makes Formica so staple, and desir- 
able a product for the radio dealer to handle. Amateurs know and want it. 

Formica panels may be had promptly in any desired size. It isn't neces- 

sary to take a size that some one else wants to sell. 

THE FORMICA INSULATION COMPANY 
4618 Spring Grove Avenue, Cincinnati, Ohio 

50 Church St., New York, N. Y. 
422 First Ave., Pittsburgh, Pa. 
1042 Granite Bldg., Rochester, N. Y. 
415 Ohio Bldg., Toledo, Ohio 

*Reg. U. S. Pat. OIT. 

Sales Offices 
1210 Arch St., Philadelphia, Pa, 
1819 Lyndale Ave., S. Minneapolis, Minn. 
Sheldon Bldg., San Francisco, California 
Whitney Central Bldg., New Orleans 

414 Finance Bldg., Cleveland, Ohio 
9 S. Clinton St., Chicago, Ill. 
313 Title Bldg., Baltimore, Md. 
47 King St., Toronto, Ontario 

579 

óRMICA 
° Made from Anhydrous Redmanol Resins 

SHEETS TUBES RODS 
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A NEW PATHÉ PRODUCT 

CURTANTENNA 
The Only Variable Loop 

Showing Collapsibility and Portability of 
Curtantenna 

sosmimmorsisispaidi iL- - 

Showing How Curtantenna Can Be 
Varied In Size 

AREVOLUTIONARY development in 
radio aerials for indoor use. 

When fully opened is one of the largest 
and most efficient loops for broadcast re- 
ception. 

Is instantly collapsible without kinking or 
tangling the wire. 

Ideal for sharp tuning- unsurpassed for 
distance - reduces static to a minimum. 
Particularly effective in large cities where 
several stations are broadcasting at same 
time. Gives a degree of selectivity hither- 
to unobtainable. 
When closed is as portable as a walking 
stick. 

Comes with wall bracket and swivel or 
may be attached to any door in house. 

Positive in results - very attractive in 
appearance - easy to handle. 

Size can be varied at will. 

Over 1500 miles have been covered by 
users of the CURTANTENNA. 

A quarter of a century of highly special- 
ized experience in the manufacture of 
scientific devices is behind the Curtan- 
tenna. 

Patent Pending 

Showing Curtantenna Fully Extended in Conjunction 
with Set and Pathe Loud Speaker 

Price $8.5° 
On sale at leading radio stores. If your 
dealer has neglected to stock the Cur - 
tantenna, send remittance direct and 
shipment will be made, charges prepaid, 
immediately. 

Other Pathé products such as thz fa- 
mous Pathé Loud Speaker, Pathé Dials 
and Pathé Variometers and Variocoup- 
lers have already established themselves 
as standards among users of the best 
radio material. 

Catalogue of Pathe radio products, together 
with a detailed wiring diagram of a loop re- 
ceiving set which covered 1500 miles using a 
CURTANTENNA, will be mailed on re- 
ceipt of 4 cents postage. Address Dept. 218. 

PATHÉ PHONOGRAPH & RADIO CORPORATION 
20 GRAND AVE., BROOKLYN, N. Y. 

TO THE RADIO DEALER. 
Let us explain how you can make the sale of our publica- 

tions a worth while, well paying part of your business. Every 
one that enters your store- is a prospective buyer of RADIO 

NEWS. RADIO NEWS will sell with little effort on your part. 
You may sell our publications on a single copy basis with 

a fine margin of profit or on a subscription basis with a gener- 
ous commission allowance. 

Write now and prepare for the Fall and Winter trade. 

EXPERIMENTER PUBLISHING CO., 
53 Park Place, New York. 
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"cuss" the latter if they do not know enough 
to understand him. When they forget their 
idea of "getting something for nothing" 
there will be better feeling all around. 

Then many of the amateurs are too boast- 
ful and try to use technical language that 
is above them in order that they can "bull- 
doze" the novice. Many other of these 
"courteous" hams take delight in unloading 
their failures on some unsuspecting novice 
in a way to make a little on the side if 
possible. Is this the right spirit? 

The dealers, I'll admit, all have enough 
faults, too many to say much about, but, 
we also have a "helluva" time answering all 
the public's demands. People in general 
want radio apparatus for nothing, want it 
fully guaranteed to do a lot of things that 
no one with half human intelligence would 
expect, along with more service than they 
could get in any other line. With all this, 
we amateurs and dealers are trying to do 
the best we can, and rest assured that we 
are not becoming millionaires. 

GILBERT ROBIN, 
Gena'l Mgr. Robin Radio Shops. 

AN OPPORTUNITY 
Editor, RADIO NEWS : 

Here I am, again. I thought that I had 
finished writing letters to you but after 
reading Mr. Jesse Marsten's article in the 
September issue I decided to pop off again. 
Personally I thought his ideas were very 
good but I believe it will take a little 
time before his methods can be brought 
about. 

I am boosting the amateurs and have a 
little idea. Instead of letting some company 
install and repair equipment and as there 
are no such companies that I know of, 
why shouldn't some amateur start such 
a practice? I installed several sets last 
spring and had good success with them. 
Why shouldn't other amateurs do the same? 
People are willing to pay for repairs and 
installations and they pay well. I believe 
if some of these "bugs" would start up 
service like that it would help clear up this 
misunderstanding between the amateurs and 
the BCL's. The BCL's would soon learn 
that the amateur is his best friend and not 
his enemy. My big point is to educate the 
BCL into the mystery of his set. By repair 
service is one means of doing this. When 
a man buys a set, nine times out of ten he 
receives no instructions about the operation 
of it. By that I mean the tuning and the 
like. Here is the chance for the amateur 
to close the breach between the two classes 
of radio bugs. If you think it worth while 
you might publish this and maybe someone 
would answer me on this subject. Await- 
ing further questions and issues of tue 
RADIO NEWS, I remain. 

J. A. WEINGARTNER, JR. 
Box 701, U. of Ky., 

Lexington, Ky. 

WORD FROM A HAM 
Editor, RADIO NEWS : 

You know something about Radio and 
all its parts. Since you must can you 
honestly say that Radio is going forward 
the way you would like it to ? 

I started when Radio consisted of but 
code. Today it is a different matter. The 
stores handling Radio supplies are sure 
going downhill -also how many people use 
the new hook -ups published? Not very 
many, they seem to like to use old ones 
like the Ultra- Audion with a "newfangled" 
name stuck on to it and then come over to 
some poor "Ham" and bawl him out all on 
account of the said BCL's receiver being on 
the blink (honestly I have had people come 
over to my house after hearing some Navy 
station and blame me for ruining their set). 
Well anyway the fellow who says that 
Amateurs will not help him with his set is 
all wrong or else he has done something to 
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Banish Interference Get Distance! 
It's Easy, When You Know How 

The amazing story of Bob Carter, a radio amateur, 
who became an authority and surprised his friends 

By Frank W. Daly 
HAT in blazes was the matter 
with the darned thing any- 
way? I was mad clean through. 
I'd been fiddling with my new 
set for hours and all I was 
getting was a weak little cho- 
rus of six stations and a lot 
of howls and squawks. I was 
trying for DX and could not 
eliminate the interference. 
Harry Brant was there offering 
his usual line of stupid sugges- 
tions which only made me 
angrier. "Don't stand there 
looking at me!" I bawled. 

"Why don't you do something? Why 
don't you tell me what's wrong with the 
thing ?" 
Harry shrugged his shoulders helplessly. 
"Sorry, old man, I don't know enough 
about Radio -you'd better ask Bob Car- 
ter, he's the authority around here these 
days." 

"Bob Carter!" 'I shouted in derision. "What 
arc you trying to do -kid me? Since when has 
Bob Carter become a rival of Major Armstrong? 
Bob Carter ! That's a hot one. Say -three weeks 
ago that boob asked me if a microfarad was a dis- 
ease germ." 
"Just the sank, Bob is an expert!" said Harry 
defiantly. 
"Huh !- you've got to show me," I sneered. 
"Why don't you phone this nine -day -wonder to 
come over here and sec what he can do with 
this set ?" 
"All right, I will," said Harry. 
Fortunately, my sense of humor came to the 
rescue just then and T was able to laugh at the 
picture of utter helplessness I would soon be 
enjoying when poor old Bob Carer started "fix- 
ing" this receiver. 
Bob answered Harry's call and said he'd be right 
over. "-Always glad to be of service." Stupid 
egotist! 
"What's the trouble ?" asked Bob, on his arrival 
a few minutes later. 
"Nothing much." T replied non- committally -I 
didot want him to have any clues. 
"Dandy set!" he commented, surveying my out- 
fit -and I had to admit lie sure handled the 
thing like a seasoned amateur. "There's noth- 
ing wrong with it he said, after a moment, 
"except -" 
With the ease and confidence of an experienced 
engineer he made some minor adjustment inside 
the cabinet. 
"-Except this!" 
To my astonishment WEAF suddenly burst out I 

R-N-N 

with knife -edge clearness and freedom from in- 
terruption. 
"Why Bob -" I gasped. I couldn't conceal my 
admiration. "Gee! You're great! Where did 
you -? How -? Say -am I crazy or some- 
thing?" 
Bob chuckled -he knew what I was thinking. 
"Pshaw! There's nothing to it." He protested 
modestly. "Either of you fellows could do it 
in half the time it took me. Just think -I can 
make the dandiest receivers now, and trouble- 
shooting? Easy as falling off a log! But really 
-there's no credit due me at all. It's easy when 
you learn Radio the way I did." 
I was quite prepared to believe the moon was 
made of hard -rubber by this time. "Of course 
we aren't a bit anxious to know how you did 
it l" I said ironically. 

"There's nothing much to tell," said Bob. "You 
remember I didn't know a thing about Radio, 
but I was anxious to learn. Still, I didn't feel 
like wading through miles of mathematics and 
verbosity to reach my goal. One day -reading 
a radio magazine -f happened to glance at the 
ad of the Radio Guild and saw that Kenneth 
Harkness had written a new kind of home -study 
book on advanced Radio, a book that assumed 
you hadn't the slightest knowledge of Radio yet 
which dealt with the most advanced phases of 
the subject. This was exactly what t had been 
waiting for. I mailed the coupon and they shot 
me the book by return mail. 
"Well sir! That very first night I felt myself 
growing in knowledge -it was wonderful; There 
was no exhausting fight for understanding be- 
cause everything was delightfully clear. Each 

subject was taken up so smoothly I clean forgot 
I was studying something that had been consid- 
ered ponderously scientific. Why - within the 
first week I was building my own receiver and 
you ought to see it Huh! It looks better than 
most commercial receivers and results, O Boy! 
Clear across the continent, and stations on almost 
the same wave -lengths can be tuned apart. 
T couldn't get the Radio Guild's address from 
Bob quick enough. I even used a special- delivery 
stamp on my letter to the Guild. They rushed 
me my copy of this astounding book by return 
mail and eagerly I commenced reading. It was 
called "Radio Frequency Amplification" and if 
was surprised at the knowledge Bob Carter 

THE RADIO GUILD, Inc., 
256 West 34th Street, New York, N. Y. 
Please rush me my copy of the new book "Radio Frequency Amplification" by 
Kenneth Harkness. I understand you will send me "Super- Regenerative Receivers" 
by the same author as a special inducement. When the postman arrives I will pay 
him only $1.50 plus a few cents postage. (Outside U. S. $1.75 cash with order). 
Name 

Full Address 

had gained, I was even more dumbfounded at my own success. I tell you there wasn't a question 
on Radio I couldn't answer instantly and with perfect confidence. I was absolutely sure of my- 
self. And as for building sets -well, I've just taken another order for a six -tube receiver. I shall make over a hundred dollars out cf it. Is that reason enough for enthusiasm? 
Now the above is a true story. Just think - Bob Carter was below average -yet, he beca 1e 
a real authority. If he could achieve such won- derful results in such a surprisingly short time, and with such ease -think what YOU could do! Yes -you can do better than Bob Carter. It doesn't make a jot of difference whether you've 
been a radio bug for years or whether you're 
an absolute beginner. In his new boot. "Radio Frequency Amplification" Kenneth Harkness will lead you step by step from the elementary prin- ciples to the most advanced aspects of modern radio reception. Just a few minutes a day with this book and you will - be the authority among your friends. There won't be a thing that'll stump you -not a question you can't answer. 
With the aid of this book you will know how 
to construct the most up -to -date receivers -su- 
perior to any of the commercial sets made today. The assembly and wiring of several different 
types are explained throughly and illustrated by scores and scores of diagrams, drawings and action photographs. Could anything be simpler? Yet remember -you will be taught the most advanced 
and modern developments, you will be told pro- fessional engineering secrets of manufacture never 
before revealed to the amateur radio constructor. 

SPECIAL LOW -PRICE QUICK ACTION 
OFFER 

"Radio Frequency Amplification" with its hand. 
some red binding, its eight meaty lessons on theory and seven closely knit lessons on inten- 
sive practice has met with an instantaneous, 
smashing demand! So we cannot urge you too strongly to send for your copy today before the 
edition runs out. To induce quick action on your part, the senders of the first five hundred coupons will receive this wonderful new book AND "Super- Regenerative Receivers" by the saine author -both books for the astonishingly low price 

of only $1.50! 

SEND NO MONEY 
Simply fill in and mail the coupon below -when the books arrive pay the postman only $1.50 plus a few cents postage. 

TNIS COUPON 
(S 90(% YOU 

MAIL IT NOW 
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(Genuine Bakelite] 
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Order Them 
Your dealer handles 
new items. Call and 
set. The FROST -RADIO 

HEBERTHFROST9C. 

154WEST LAKE 

A NEW 

! DICHLY beautiful -won- 
derfully sensitive- 

highest quality throughout 
-are these new No. 172 
FROST -FONES with gen- 
uine maroon bakelite shells 
and caps. They embody new 
principles of construction, 
eliminating lead wires. Have 
moulded -in terminal block. 
Shells and caps are highly 
polished. Easily the most 
beautiful and finest head -fone 
on the market. 

ST FRO ADIO ß 
, 

., now includes the new No. 172 i.,, bakelite FROST -FONES, 
the new Nos. 161 and 171 
aluminum shell FROST- 
FONESandFROST- RADIOTube 
Sockets, Rheostats, Potentiometers, 
Switches and Dials, all of highest 
quality yet priced right because of 
tremendous production. 

From Your Dealer Today 
FROST-RADIO and can supply you with these 
see them today, ordering the parts needed for your 

guarantee is your protection. 

STREET, CHICAGO,ILLINOIS. / 
30 Church Street, New York / 

0 

' 

i 

Makers of the famous 
-Fonce 

DUCK'S 
Big 236 Page No. 16 Radio 
Catalog mailed for .25e. in coin. 
The largest radio catalog pub- 
lished. " Special prices on many 
radio items. Prompt service, or 
money refunded. Ever since the 
year 1909 Duck's catalog has al- 
ways occupied the foremost posi- 
tion among radio catalogs. 
All radio books in catalog, ex- 
cept book on page 62 of our own 
publication, at half price,-actu- 
ally less than jobber's cost,. 

Duck Bakelite knob and dial, 
Pc.; Navy Type Transformer 
$12.00; Jr. Loose Coupler $4.00; 

3 ft. lengths highest grade spaghetti, 18e. 

NOTE. -Our new location and internal changes give us 

admirable facilities to serve you promptly. 

THE WILLIAM B. DUCK CO. 
Dept. 3, 711.12 ADAMS ST., TOLEDO, OHIO 
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antagonize the "Ham." One can hardly 
blame fellows for refusing to help a BCL 
when the BCL has gone around the 
neighborhood calling him names or trying 
to cut down his aerial. What I have stated 
above are facts. 

On the other hand I have worked hours, 
when a fellow has treated me decently, help- 
ing him hook up his set or erect an antenna. 
Many have asked me what to buy and I 
helped them to the best of my knowledge 
and I know that many other amateurs have 
done the same. And the ones who helped 
are not bothered with amateur interference 
and still they hear "DX." I am not trying 
to boast but any one with the beginning 
of a brain surely ought to learn in nine 
years what a fair set consists of. 

The whole trouble seems to lie with the 
dealer who sells sets to make money at 
the same time and does not think of re- 
sales and in the city which I live in, there 
are many such dealers who take advan- 
tage of people who know nothing or at 
the most, very little of Radio. 

Every time that I pass such a store I see 
red and I had to get this off before I did 
something rash but surely the public will 
awaken and then - 

BEST 73's, 
9ABF. 

lWANTED -Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and 

April -May, 1922. Experimenter Publishing Co., 53 Park Place, New York City. 
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It's Great to Be One 
of 'Em 

(Continued from page 527) 

Mr. Commagere's early attempts at radio 
are clearly depicted in the historical photo- 
graph which also include his honorable coun- 
tenance -being at that time but 12 years of 
age. Mr. Commagere is today in charge of the 
largest wireless plant owned and operated 
by the United Frtut Company. 

I could go on citing amateurs who have 
gone right ahead climbing the ladder of suc- 
cess because of their devotion to the art, 
but space will not even permit me to make 
mention, of only a few of those who reside in 
my immediate vicinity. 

The radio field is expanding rapidly and 
room is being made every day for new men. 
This is the great opportunity which lies 
ahead of the Radio Amateur. He knows 
that the field is a large one and that it is 

growing, growing, growing, and that if he 
properly applies himself and studies, he can 
make his way b the laboratory bench, the 
ships, high power radio centrals, or most 
anything he makes up his mind he wants. 

The Amateur of today must necessarily 
he of assistance to those who are entering 
the radio game primarily for the intercep- 
tion of broadcast music, news, etc, etc. In 
the earlier years, before it was possible to 
commercialize the radiophone, radio was left 
to the amateur and was looked upon by 
many as a "mystical agent" of some unknown 
force. Of course an amateur was consid- 
ered a young Edison, and most of them were, 
for much was done by amateurs to advance 
radio to its present state. 

The amateur of today begins his radio 
career on an entirely different basis -he can 
install both receiving and transmitting ap- 
paratus capable of communicating thousands 
of miles at a reasonable expenditure of 
both money and energy. There are numer- 
ous good books and magazines treating ex- 
clusively the subject of radio and it requires 
but a very short period of study in order to 
fully understand the fundamentals. How- 
ever, in order to master the subject, years 
of study and practice are essential. 

His debut in the Commercial field is gen- 
erally marked by a position aboard ship as 
assistant operator where he has an oppor- 
tunity to grasp some of the knowledge of 
his Chief. 
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On a railroad, mechanical 
perfection in a switch is a 
matter of life and death. 

In a radio circuit the safe 
passage of electricity is 
equally dependent upon 
the quality of the switches. 

Nothing will kill a weak 
signal quicker than a faulty 
switch. 

Mar -Co Switches can be 
depended upon to safely 
direct electrical energy 
without loss in transit. 

Your dealer sells them. 

MARTIN - COPELAND CO. 
PROVIDENCE, R. I., U. S. A. 

Branches: New York, Chicago, Sae Francisco 

Panel Pull Switch 
for Filament 
Battery 90c 

Panel Double Pole 
Double Throw Switches 

A and B Battery $1.25 

Panel Inductance Switches 
5 to 19 Point 

Lock Action $1.00 to $2.00 

Knife Switches 
60c to $1.50 
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15:Imerican Beauty 
Electric 
Soldering 
Iron 

The 
Best Iron 

i,Iade 

For Soldering all connections, parts, 
etc. Ready for use by attaching to 
any electric light socket. The cost 
of operation is insignificant. 
Many thousands in use by ama- 
teurs, engineers, manufacturers, tel- 
ephone companies and many others. 

For radio, telephone and all 
light work our latest Model 
No. 3138 is ideal; also two 
larger sizes for doing heavier 
work. 

For twenty -eight years our name and trade 
mark have been a guarantee of quality 

and dependability. 

AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT, U : S : A 

Oldest and largest exclusive makers. Established 1894 

BROWNLIE'S CRYSTAL 
A Natural Mineral Detector for Reflex 

or Crystal Sets. Sensitive over 
the Entire Surface. 

Indorsed and Used by Leading Manufacturers 
of Radio Apparatus. 

No Fishing for Contacts. All Points Work. 
Nothing Like It. 

Stands Up Under Severe Plate Voltage 
MOUNTED AND 
GUARANTEED C. 

This is the Best Crystal ever Produced in our 
14 Years of Crystal Making 

Order from Your Dealer or Sent Direct. 

ROLAND BROWNLIE, Manuf'r 
22 -24 Saunders Street Medford, Mass. 

Rainbow Multi -Plug & Cable 

clav 
Put this type on your new 
set it is small and may be 
mounted anywhere with cord 
and plug $4.00 Type P.M. 

Put this type on seven 
binding posts of your pres- 
ent set. With cord and 
plug $5.00 Type B.P. 

Put your Batteries 
on shelf in basement 
and run this 8 ft. 
cable through floor 
to set. 

5A and B. Battery wires in cable. Antenna and ground 
are separate leads from cap. Guaranteed not to impair effi- 
ciency of set. For sale by all Jobbers and Dealers. 
Fully covered by patents applied for. Manufactured by 

HOWARD B. JONES 
608 S. Canal St. Chicago. Ill. 

Insure your copy reaching you each month. Subscribe to Radio News -$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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Aboard ship there is a lot of time to 
study and that time should be made to ac- 
count for itself. A correspondence course in 
Electrical Engineering or any other subject 
can easily be taken care of. Sooner or 
later he is transferred to a land station, 
either coastal or high power (trans- oceanic) 
and from that position has the opportunity 
of working himself to the head of the en- 
tire organization. Too many prefer to re- 
main aboard ship for a greater portion of 
their lives, not realizing in a broad way just 
what this field offers them in the way of a 
better livelihood. 

There are, of course, numerous amateurs 
who make Radio their hobby ; many of these 
are very serious about it and while engaged 
in other fields have fairly well mastered the 
subject. Likewise, we have a great num- 
her of broadcast listeners who will event- 
ually join our great rank of amateurs ; 

probably on the same basis, with no desire 
to become actively engaged in the commer- 
cial field. 

The amateur who is vitally interested in 
popularizing AMATEUR RADIO is going 
to do everything in his power to sell his 
idea of fairness to the Broadcast Listeners 
and not antagonize or criticize them. In 
numbers, they fairly well push us off the 
map, and that is something to think about. 
Let all of us make up our minds to pitch 
in and assist as much as possible, our new 
friends, the BCL's. This can be accom- 
plished in numerous ways. 

1. By keeping our transmitters quiet be- 
tween the hours of 8 and 10:30 P.M. 

2. Answering, in a courteous way, all 
their seemingly foolish questions. 

3. Investigate, if called upon, trouble in 
their receiving equipments. 

4. Improve our transmitters so that they 
do not interfere after the clock has struck 
10 :30 P.M. and it is permissible to trans- 
mit. 

5. Invite the BCL to our club meet- 
ings so that he can get better acquainted with 
your aims. 

6. If you think his trouble is due to his 
inability to tune, give him a few lessons in 
tuning. 

New Radio Patents 
(Continued front page 561) 
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same time transformed and amplified. The changes 
in the intensity of this alternating current may 
then be observed by well known means, such as 
an ordinary telephone. The sound of the local 
alternating current source may then be heard cor- 
responding to the signal received. 

In accordance with the present invention, a 

t 

13 

+5- .- pi1-.--ic wa- 
-115-14611111-' 
15 8 !I 

particularly advantageous arrangement consists in 
that the cathode relay is a tube having two anodes 
and two amplifying grids, whereby one grid 
is operated by the incoming -igh frequency, and 
the other by the alternating current. 

The drawing represents an exemplification of 
such an arrangement. 
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Broadcasting Experts Agree 
Talk to the radio engineers in the 51 broadcasting stations 

listed at the right - if you want to know why Willard 
Rechargeable B Batteries will improve your receiving set. 

They use them to make their broadcasting more clear 
and distinct - and you will get the same results by using 
them with your set. 

They cut out noises due to electrical leakage, internal 
action or too low voltage. 

They hold their voltage for months without recharging 
and can be kept right up to full efficiency. 

They reduce expense because they don't have to be 
replaced - just recharged at long intervals. 

Always brand new and ready for use - Because 
they are shipped fully charged and bone dry. Don't de- 
teriorate in stock. Ready for service instantly. 

Willard A and B Rechargeable Radio Batteries are sold 
by Willard Service Stations and Radio Dealers everywhere. 

Ask your dealer for the free book, "Better Results from 
Radio," or write to Willard Storage Battery Co., Cleveland, O. 

A 
Good A Batteries are as 
important as good B Bat- 
teries. There are several 
types of Willard A Bat- 
teries at a range of prices, 
including the Willard All - 
Rubber A Battery, with 
rubber case and Threaded 
Rubber Insulation. Five 
sizes, 20 to 125 a. h. 

These 51 Broadcasting 
Stations Use Them 

WJAX and WHK 
Cleveland, O. 

WWJ and WCX 
Detroit, Mich. 

WDAF and WHD 
Kansas City, Mo. 

KSD 
St. Louis, Mo. 

WSB and WGM 
Atlanta, Ga. 

WBAP 
Ft. Worth, Texas 

WDAO and WFAA 
Dallas, Texas 

WAAW, WOAW, and 
WIAK 

Omaha, Nebr. 
WEV and WCAK 

Houston, Texas 
WCAG 

New Orleans, La. 
WOC 

Davenport, Ia. 
WHA 

Madison, Wisc. 
WGF 

Des Moines, Ia. 
WBAH 

Minneapolis, Minn. 
WHAZ 

Troy, N. Y. 
WjAR, WTAG, and 
WEAN 

Providence, R. I, 

Rechargeable Batteries for 

Radio 

WDAE and WMAQ 
Tampa, Florida 

WDAP 
Chicago, Ill. 

KLZ Is AA -3 
Denver, Colo. 

WJH and WCAP 
Washington, D. C. 

WWI 
Dearborn, Mich. 

WHAM and WABA 
Rochester, N. Y. 

WDAL 
Jacksonville, Fla. 

WQAM 
Miami, Fla. 

WMC 
Memphis, Tenn. 

WOAI 
San Antonio, Texas 

KZN Is KDYL 
Salt Lake City, Utah 

KFCK 
Colo. Springs, Colo. 

WSY 
Birmingham, Ala. 

WLW and WSAI 
Cincinnati, Ohio 

KGW 
Portland, Ore. 

WNAR 
Butler, Mo. 

KFI 
Los Angeles, Calif. 

CFCA 
Toronto, Ont. 

WGAR 
Shreveport, La. 

B 
Willard Rechargeable B 
Batteries are made in 24 
volt or 48 volt units, each 
type in two capacities, 
2500 and 4500 m. a. h. 
Glass jars enable you to 
see the condition of your 
battery at all times and 
help prevent electrical 
leakage. 
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The Right Way to keep 
Your "A" Battery 

fully charged 
T HIS thing of having your acid battery stuck under a table and 

hooking onto it a portable charger when poor reception warns you 
that it is time to do so, is all <wrong. 

If Radio means anything in your home and social life, it is worth at- 
tending to properly -in an orderly manner. 

Your A battery should be permanently installed in basement or 
closet, and a 

Leich Non -Tune Rectifier 
Connected to it Properly 

Then every night, just as regularly as you 
lock doors and windows, fix the furnace or wind 
your watch, you should push the switch that 
starts the Rectifier on its job of recharging 
the battery. 

Its rate of charge (2 amperes) and its non - 
tune self -protecting features prevent any re- 
verse discharge of battery, should current be 
interrupted. 

Then, when you arise in the morning, dis- 
connecting the Rectifier will become just as 
much a matter of habit as dressing, shaving, or 
hunting up the morning paper. 

A battery thus systematically recharged will 
last longer, and give you more uniformly effi- 

cient service. -. 

HEADPHONE PLUG 
L' - Radio Two Phone 
Series Plug No. 61 

Price '1.00 

Send for the 
Rectifier and 

Radio Bulletin 101 -F 

No. it Non -Tune Radio 
Rectifier, Price $19.00 

Leich 
Comfortable 
Headphone 

1 -B -2000 Ohm 

$6.00 

LEICH ELECTRIC CO. 
GENOA, ILL. 

LOUD SPEAKING CRYSTAL SET 
F - At Last 

You can add a loud speaker 
to any crystal set by using the 
STEINMETZ Amplifier cost 
ing only $8.50. Guaranteed 
to operate on any kind of crys- 

tal set regardless of what type 
it is, or we will refund your 
money. 
By using your crystal set with 
this amplifier mimic is brought 
in as clear as a bell and eau 
be heard all over the room 

uses dry cell tube 
Write for our complete cata- 

log and also information on a highly efficient detector ane 
two -stage amplifier at $22.50. 

STEINMETZ WIRELESS MFG. CO. 
Manufacturers and Engineers 

5705 Penn Ave. Pittsburgh, Pa. 

RADIO CABINETS 
Made to Order. Write for prices. 

WANTED -Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and 
April -May, 1922. Experimenter Publishing Co., 53 Park Place, New York City. 

1 is a cathode relay having two anodes 2, .3 

and two auxiliary anodes (amplifying grids) 4 
and 5. 6 is a glowing cathode, which is heated 
by the battery 7. 8 is a battery provided be- 
tween anode 2 and cathode 6, whereas the bat- 
tery 9 is provided between cathode 6 and anode 
3. Preferably, the voltage of battery 9 is higher 
than that of battery 8. By means of coil 10 
connected with coil 11 and antenna 12, the re- 
ceived high frequency oscillations may be con- 
ducted and the tube 1, whereby the resistance 
for path 6, 5 and 3, will be increased. The elec- 
trons flowing towards anode 3 are partially re- 
flected and find a lower resistance in the path 
6, 4, 2. At 4 these electrons or ions are affected 
by the local alternating current of audible fre- 
quency which flows from machine 14 through 
transformer 13, and the amplification is effected 
in the well known manner. In view of the fact 
that all vibrations result in a flow of electrons, 
the received signals may be heard in telephone 
15, and have always the tone of the auxiliary 
frequency of the machine 14. Obviously, it is not 
necessary directly to connect the telephone 15, 
with the line, but the connection may be effected 
also through a transformer. 

The continuous tone provided by machine 14, 
which under certain circumstances may interfere 
with the intelligibility of the signals, may be 
eliminated by means of well known compensating 
connections. 

APPARATUS FOR THE RECEIPT OF WIRE- 
LESS IMPULSES 

(Patent No. 1,456,867. Issued to Frank Conrad, 
of Pittsburgh, Pa., May 29, 1923.) 

This invention relates to apparatus for the 
receipt of wireless impulses and it has for its 
object to provide apparatus of the character des- 
ignated that shall enable one to distantly con- 
trol relays or other forms of electrical apparatus 
by means of wireless impulses and, at the same 
time, to substantially prevent the operation of 
such apparatus by other than the impulses in- 
tended therefor. 

Fig. 1 of the accompanying drawing is a dia- 
grammatic view of a system embodying the in- 
vention, being shown for the wireless control of 
a distant relay; Fig. 2 is a diagrammatic view 
of a modified form of relay that may be used in 
the system of Fig. 1. 

It is frequently desirable to control apparatus 
at a distance by wireless impulses, as. for ex- 
ample, in the wireless control of torpedoes. In 

e 

the past, difficulty has been encountered in ob- 
tajning a clear and distinct receipt of the trans- 
mitted impulses, particularly under adverse cir- 
cumstances, as where hostile forces are filling 
the ether 'with impulses of various wave -lengths 
and group frequencies for the specific purpose 
of preventing the wireless control of torpedoes and 
similar apparatus. 

Very effective control of relays or similar 
apparatus may be secured by providing a hot - 
cathode tube in the electrical connection to the 
relay to be controlled and by continuously supply- 
ing to said tube an electromotive force slightly 
below its critical. voltage. The incoming im- 
pulses are then superimposed upon the electromo- 
tive force in the form of transient voltage incre- 
ments, the resultant voltage being sufficient to pass. 
above the critical voltage of the tube, permitting 
the passage of relatively large amounts of cur- 

f9 

II)ItJi 

rent therethroug and to the relay to be con- 
trolled. 

With a system of this character, it will be ob- 
vious that there is a tendency to pass a small 
amount of current through the relay at all times 
but by shunting the relay with an auxiliary source 
of electromotive force, the potential conditions 
of the circuit may be so adjusted that no current 
flow whatsoever takes place through the relay ex- 
cept when impulses are being received upon the 
antenna. 

In order to render an impulse -receiving system 
of this character highly selective, it is desirable 
to dynamically interlink the relay with the an- 
tenna through two local circuits,` one of which is 
tuned to resonate to the radio frequency and the 
other of which is tuned to resonate to the spark 
or group frequency. 

Under these conditions, it is substantially im- 

zr FQ? . 
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MAGNAVOX 
Products 

EVERY condition in the 
art of radio reproduc- 

tion is most successfully met 
by Magnavox apparatus. 

Reproducers 
R2 with 18 inch horn 

$60.00 
R3 with 14 inch horn 

$35.00 
M1 with 14 inch horn; for 

dry battery sets . $35.00 

Combination Sets 
Al -R consists of Magnavox 

Reproducer with 14 inch 
horn and 1 -stage Am- 
plifier . . . . $59.00 

A2 -R same with 2 -stage 
Amplifier . . . $85.00 

Power Amplifiers 
A1- One -stage . . 27.50 
AC -2 -C- Two -stage 55.00 
AC- 3- C- Three -stage 75.00 

Radio users will be sent 
new 32 -page Magnavox Ra- 
dio Catalogue on request. 

The new Magnavox Combina- 
tion Sets A2 -R [2-stage] and 
A i -R [I- stage] insure the utmost 
in convenient, perfect home radio 
reproduction. 
A special device permits instant 
contrcl of volume to suit the size 
of roan, character of program, 
etc. 

Current Events by Magnavox Radio 
TODAY, an education comes to stand for growth, the schoolroom is no longer 

the student's world, but the world is the student's schoolroom -and we are 
all students. 

A Magnavox in the home means a liberal 
education and daily entertainment for old and 
young. 

For the requirements of those who own dry 
battery receiving sets, the new Magnavox 

Reproducer M1 (semi -dynamic type) is su- 
preme in its class. Where storage battery sets 
are used, the new Magnavox Combination 
Sets (as illustrated) give the utmost in ap- 
pearance, adaptability and efficiency. 

Magnavox Products are for sale by Registered Magnavox Dealers Everywhere 

THE MAGNAVOX COMPANY, Oakland, Calif. 
New York Office, 370 Seventh. Avenue 
Perkins Electric Co., Ltd., Canadian Distributors 

MAGNAVOX PIWDUCTS 
There is a Magnavox for every receiving set 

11R 
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C.'1!(J the no: together 

GIFTS FROM THE GREAT SPIRIT" said Iron Hawk, 
the famous Sioux chief, of the Indians' means of 

communication. The final perfection of this great 
gift to mankind is radio. The new science attains its 
ultimate in MU -RAD RECEIVERS. The Mu -RAD 
owner lives in close touch with a vast radius of 4300 
miles and more. Time is eliminated. Distance is only 
geographical. Reception conservatively guaranteed - 
1000 miles, using only a 2 foot loop aerial. 

WRITE FOR LITERATURE 

MU-RAD LRBORATORIES,INC. 
801 FIFTH JIVE. ASBUIRY PARK. NEW JERSEY 

IT HAS HAPPENED TO ALL OF YOU IN A 

FRACTION OF A SECOND ! 

WHEN the filament burns out, at least $5.00 goes with it to put 
the set in operation again. 

WHY not save nearly one -half the cost of a new tube by sending 
us your burned out or broken tube to be repaired? 

WE REPAIR EVERY TYPE of tungsten wire filament receiving 
tube. All our tubes are TESTED and GUARANTEED to function 
as well as when new. 

All tubes returned P.P., C.O.D. 

HARVARD RADIO LABORATORIES 
BOSTON P. O. BOX 1781 MASS. 

Radio News for November, 1923 

possible for the enemy to deflect the approaching 
torpedo by sending out impulses from his own 
station, as it is necessary not only that he em- 
ploy the same wave -length or radio frequency 
but that he simultaneously employ the same spark 
or group frequency and that the spark or, group 
frequency impulses be substantially in synchron- 
ism with the impulses from the station controlling 
the torpedo. 

1111111.11111111111111111 rrtnnn 

What Uncle Sam Is Doing 
for the Amateur 
(Continued fi-ont, page 525) 

,.Itll.t.w....1.1111111.1.I.twt..1.11.l.111.t1111.twt...11IIIIII.I..II1I1111111.11111.1.11.1....1.' 

American Radio Relay League. Thus in the 
event of an emergency and in case of a 
disruption of the commercial communica- 
tion systems, the amateur stations would 
handle the traffic for both Government de- 
partments and private individuals between 
all parts of the United States by radio. 
While in this instance, the radio amateur 
would be helping the Government, it fur- 
ther indicates the unity of interests of the 
two forces and establishes the reality of the 
title of this article "What Uncle Same is 
Doing for the Amateur." 
_,,,1III1..II,I1,.I1.11111..1.,11111111111111....11 11111,111..11,11,11111111.1111.1... .1 ..111111 

NY Moduloscope 
III 

(Continued front page 549) 
. 111111.. 1111111111111.1...1w1...11.111...1..1. 11 u..1.11.1tuni. 

Picture No. 5 has the secondary of a 
? /q -K.W. 5000 -volt Thordarson transformer 
placed in series with the positive lead of the 
supply from the rectifier in additon to the 
2 -mfd. condenser. 

Picture No. 6 has the above, plus two 
more 1 -mfd. condensers on the other side 
of the choke in the supply from the recti- 
fier. 

Picture No. 7 shows result of taking pic- 
tures with not enough time exposure. 

As the light ring continues to close its 
dark gaps the modulation of the carrier 
wave is being modified to the point where it 
becomes D.C. current at the plate of the 
tube and pure D.C. C.W. in the antenna. 
This is a feature very much desired at this 
time under the new regulations governing 
wave - lengths and at so small an expense 
that it cannot be considered left out in the 
equipment of our amateur transmitters. 
Since its development I have found it pos- 
sible to connect the moduloscope directly 
to the antenna connection of the trans- 

2201! 

Fig. 4B 
By Shunting First One, Then Two Large Capacity 
Condensers Across the High Tension Leads, the 
Effective Filteration of the A.C. is Increased. 
No Actual Breaks Are Apparent in the Modulo - 

scope Photos. 
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RADAK R4 
Complete Regenerative Receiver 
Drop a 8 battery into 

iMm___Almillijiiiii 
this compartment 

I_Ii RADAK 

IP 

i 

connect antenna 

.35 Ohm Rheostat 
controls any style 
tube -dry cell or 
storage battery 

connect 
ground wire 

Dry cell battery 
to Light tuba- 
snaps Laplace 

connect 
telephones 

Rada&Verni.er 
Dais multiply your 

own skill in adjusting 
5tunes. 

Licensed under Armstrong U. S. Patent 1,113,149 

PRICE $25.00 

A newly designed 
a n d thoroughly 
tested circuit o f 
superior capability, 
s o l i d mahogany 
cabinet, genuine 
Formica panel, re- 
markable Radak 
Vernier dials, all 
batteries inside the 
cabinet with over- 
all size of but 6 x 8 

x 10 inches. 

Where else will you find these earmarks of quality in a set selling for $25.00? 
The new Radak "Governing Capacity" controls regeneration with surprising 
ease. Radak R4 is a self- contained set designed for use on dry cells and operat- 
ing over a range of wave -lengths of 225 to 550 meters. Wherever you are, or 
wherever you go, you can take this set with you. Merely slip in a flashlight 
battery, a small "B" battery and a 3 -volt vacuum tube, connect to a wire hung 
out the window, thrown over the limb of a tree or even laid on the roof if no 
antenna is available, and programs from considerable and often surprising dis- 
tances may be received in a few minutes from the time you start. While easily 
carried to your summer home, camp, or on your vacation, the R4 is in no sense 
a portable or makeshift outfit, but its high quality of finish and workmanship 
will grace the most refined surroundings. 

R4 Set complete, as illustrated and described, 
without accessories $25.00 

A4 RADAK 2 STAGE AMPLIFIER 
EXACTLY MATCHES THE ABOVE SET $25.00 

From the R4 at $25.00 to the C64 five tube radio frequency set at $220.00 
THE BASIS OF RADAK SUPREMACY lies in the fact that Radak sets 
are an engineered entity not a mere assembly of parts. Complete bulletin of 
all models sent on request. 

Manufacti red by 

CLAPP- EASTHAM COMPANY 
107 MAIN STREET, CAMBRIDGE, MASS. 

New York, N. Y. Cleveland, Ohio San Francisco, Cal. 
395 Broadway Caxton Bldg. 709 Mission St. 

TO THE RADIO DEALER. 
Let us explain how you can make the sale of our publica- 

tions a worth while, well paying part of your business. Every 
one that enters your store is a prospective buyer of RADIO 
NEWS. RADIO NEWS will sell with little effort on your part. 

You may sell our publications on a single copy basis with 
a fine margin of profit or on a subscription basis with a gen- 
erous commission allowance. 

Write now and prepare for the Fall and Winter trade. 
EXPERIMENTER PUBLISHING CO., 

53 Park Place, New York. 

mitting set without disturbing the trans- 
mission going on at the time. 

MAKING THE MODULOSCOPE 
Procure a cardboard mailing tube, any 

diameter between 2 ", 3%" and 12" long. 
Wind this full with a single layer of No. 
24 B & S gauge and carefully boil the whole 
in new, clean paraffin to force out any mois- 
ture. Be careful not to raise the paraffin 
to such a . temperature that it emits smoke. 
Let the tube cook and place on a wooden 
block base. ' Finish the top off with a half 
sphere of wood; which should be dry or 
boiled in wax. Place a terminal at each 
end of the winding, connect 3" of No. 14 
wire to the top end and solder a 2" piece 
of No. 24 to the end of the No. 14 wire. 
Bend it into a short hook with a complete 
small circle at its end to prevent corona 
discharge. Then take a piece of No. 24 
wire 5" long and bend into the shape of a 
figure "8" with a loop at its center which 
will fit over the No. 24 at the end of the 
No. 14 wire. Carefully balance the figure 
"8" wire until you can spin it freely and 
have it come to rest at no given point. Con- 

Y. 

N 

,< 
Choke 

+ 

Reef/fie- 
fig 5,3 

1 M. f. 

sh 

Fig. 68 
The Addition of a Choke as in Fig. 5B Improves 

the Filteration. With Two More Shunt Capacities 
on the Other Side of the Choke as in Fig. 6B a 
Pure Current is Obtained with No Visual Ripples 

or Irregularities. 

nett the lower terminal to the antenna ter- 
minal of your transmitter (you may have to 
retune the transmitter a trifle), press the 
key and take note of the carrier wave modu- 
lation. Aside from its evident usefulness as 

The Result of a Mod - 
uloscope Photo Not 
Having Had Enough 

Time Exposure 

,,,1,,1,,,1,,,111111,11,111111111,,,,,,,,,,11,,,,,,,r,,,t 

a moduloscope it will entertain you for 
hours at a time, particularly in the evening 
with the lights out, when it presents quite 
a spectacle. 

If the presentation of the article has been 
to your liking, I will write next about a way 
and means to make use of the moduloscope 
as a transmitter without the use of an out- 
door antenna. In the meantime, I will con- 
verse with a good many of you via the 
air and hope that Amateur Radio and its 
operators will continue to play the import- 
ant and useful part in the work they are at 
present performing. 
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VARIOMETERS 
Highest electrical efficiency. Macle in 2 

sizes of moulded brown bakelite, split bronze 
bearings. R 675 - overall height - 44/s" 
Diameter of hemispherical shell 3% ". Thick- 
ness over shell 3% ". Weight 10 oz. Wound 
for wave lengths approx. 150 to 500 meters. 
R 100- overan height 61/2". Diameter of 
hemispherical shell 5bj ". Diameter of Rotor 
hall 4 ", Wght. 1 lb. 5 oz. Wound for 150 
to 700 meters approx. wave length receiving 
range, 

VARIOCOUPLERS 
None finer. Made in 2 sizes of moulded 

brown bakelite, split bronze bearings. Wind- 
ing tapped at 15 points for very close tuning. 
R 650 Overall height 4% ". Dia. of hemis- 
pherical shell 3% ". Overall length 41/2"_ 
Weight 12 oz. Wound for approx. 150 to 
500 meters. R 125 overall height 61/2". Dia. 
of hemispherical shell 5 % ". Length overall -51 ". Weight 1 lb. 11 oz. Wound for 
150 to 700 meters approx. wave length re- 
ceiving range. 

"Olceh! -rts made 

by Gilfillan" 
The experienced radio fan needs no greater 
assurance of satisfactory service than the 
statement -"It's a Gilfillan unit." 

Check up on sets built of Gilfillan Radio 
Parts, and you'll find them giving the utmost 
satisfaction. 

No matter what the part is, if it's a Gilfillan 
you're getting the best -and at a very reas- 
onable price. 

You'll do well to inspect Gilfillan Radio 
Parts before making any selections. If your 
dealer does not handle Gilfillan, write for 
name of nearest dealer and descriptive parts 
folder. 

Every genuine Gilfillan Radio Part 
carries this mark -it's your SE/1L 

OF SERVICE -look for it. 

G I L F I L L A N M A K E S 
Variocouplers (2 sizes) 
Variometers (2 sizes) 
Condensers (2 sizes) 
Air Condensers (3 sizes) 

Audio Frequency Transformers 
Potentiometers 
Primary Inductance Switches 
Panel Switches 

Tube Sockets 
Tube Socket Adapters 
Detector Amplifier Units 
Detector Units 

GILFILLAN BROS., Inc. 
1925 McGee St., 
Kansas City, Mo. 

1815 W. 16th St., 
Los Angeles, Cal. 

Licensees of General Bakelite Co. 

Vernier Air Condensers 
Filament Rheostats 
Vernier Rheostats 
Moulded Knobs, etc. 

225 W. 57th St., 
New York, N. Y. 
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They 
Guide 
Uncle 
,Sam. 

The two chiefs of the 
Radio Laboratory 

U. S. BUREAU OF 
STANDARDS 

Dr. J. H. Dellinger, Chief 

In the great radio laboratories of Uncle Sam's Bu- 
reau of Standards, are two engineers who guide and 
look after the public's interests in matters pertaining 
to radio. These men (Dr. Dellinger and Mr. Whit- 
temore) are two of the foremost radio experts in the world. Suppose you had the oppor- 
tunity to have these eminent radio experts guide you, too ; to point out to you step by 
step what to do; and answer your questions when you are puzzled -would you not 
exercise that power to your advantage? 

Would you like to have them guide you too ? 

L. E. Whittemore, Alternate 
Chief. 

Just such an opportunity is yours in the LE- 
FAX (perpetual) RADIO HANDBOOK, of 
which these two men are the authors. Virtu- 
ally, it is an encyclopedia of radio informa- 
tion. It is the most thorough and complete book 
on the radio science -written in language every- 
one can understand. Owing to having been con- 
ceived by the two chiefs of the U. S. Bureau of 
Standards Radio Department, this work to -day 
is the guiding light in the field of radio litera- 

ture -to it you can go for practically every kind 
of information; there you will find it stripped 
of technicalities, complete, non -sensational, au- 
thoritative. L. A. Warren, E.E., of Chicago, 
writes "My radio library contains over 70 vol- 
umes- almost everything published on radio 
during the past twelve years -and I have found 
your book the best, most useful, general all - 
round work so far." 

Lefax always tells the whole story about radio 
Never grows old 

There is one reason above all, why the LEFAX 
(perpetual) RADIO HANDBOOK should be 
the infallible guide for you -no matter what 
new developments in radio transpire in the fu- 
ture, the LEFAX RADIO HANDBOOK will 
take them in. However startling and revolu- 
tionary the changes, LEFAX RADIO HAND- 
BOOK will keep abreast of them, and tell you 

the whole story about radio -to- morrow, in 
1924, in 1927 and thereafter. LEFAX RADIO 
HANDBOOK is loose -leaf and every month 
you get additional pages that keep it up -to -date. 
These additional pages are the most reliable 
source of supplementary reference in the field 
of radio literature. The material that is con- 
tained in them has gone through a process of 
tests, and examinations, and analysis, that defies 
all rumors, sensationalism and theories. There 
is no repetition of the same matter in re- hashed 
form. The material published in this supple- 
mentary service is reliable -absolutely fit to 
supplement the most authoritative RADIO 
HANDBOOK. 

Service Enlarged Now 
This service has just been enlarged. 48 additional 

pages on "hook -ups" new discoveries, etc.. are sent to 
each purchaser of the LEFAX (perpetual) RADIO 
HANDBOOK -each month. No charge at all is made 
for this additional service for the first year. Price is 
$5.00 complete with one year's service of additional 
Pages every month for one year. 

For sale at all good radio dealers 
and stationers everywhere. 

LEFAX, INC., 147 S. 9th St., Phila., Pa 

LEARN THE CODE AT HOME 
"Just Listen-The Omnigraph will do the leaching" with the 

OMNIGRAPH 
THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes -right in your own home - 
quickly. easily and inexpensively. Connected 
with Buzzer. Buzzer and Phone or to Sounder, 
it will send you unlimited messages, at any 
speed, from 5 to 50 words a minute. 

THE OMNIGRAPH is not an experiment. For 
more than 15 years. it has been sold all over the 
world with a money back guarantee. The OMNI- 
GRAPH is used by several Depts. of the U.S. Govt. -in fact. the Dept. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. The 

OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools. 

Send for FREE Catalog describing three models, $14 to $30. DO IT TODAY. 

The Omnigraph Mfg. Co .p 20 Hudson St., New York City 

If you own a Radio Phone set and don't know the code -you are missing most of the fun 
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Gain 
Amateur's The Amateur's Huge 

Gain from Broadcasting 
(Continued front page 541.) 

bunch of buzzes was coming from Vir- 
ginia, and they said "how wonderful" 
but they really meant the "h- you 
say!" Now, when Uncle Al comes to 
town and you tune in the championship 
fight returns from the ringside, round 
by round, he takes on a glad aspect as 
though he could see some practical 
value in the thing. And after all, old 
man, you know as well as I do that the 
real joy which comes from any posses- 
sion is sharing it with others, and broad- 
casting has made this possible. 

IMPROVED APPARATUS 
Years ago, when the head -chopping busi- 

ness was dull, they used an axe, but, later 
the French Revolution stimulated the busi- 
ness tremendously and the guillotine was 
designed to take care of the increased busi- 
ness in an efficient manner and with less 
haggling and hacking than characterized the 
business theretofore. Manufacturers were 
loth to bring out new apparatus when busi- 
ness was dull and their shelves were loaded 
with obsolete equipment. Broadcasting 
opened a tremendous market, revived com- 
petition, quickly consumed the junk on the 
shelves, and paved the way for the many 
phenomenal advances in design of apparatus. 

MAKING SIDE MONEY FOR THE 
STATION'S UPKEEP 

Not all amateurs were burdened with 
ready cash and it was sometimes a problem 
to obtain a few dollars for some addition 
to the station. How many amateurs assem- 
bled their old parts into receivers, sold 
them to broadcast listeners and then invested 
the receipts in a bunch of brand new stuff? 
Not to mention the many who engaged in the 
business, the majority of amateurs seized 
the opportunity to improve their equipment. 

At the same time the amateur had not 
only more cash, but he eventually found 
better apparatus on the market at reduced 
prices. Of course there was the initial 
upheaval when junk mounted skywards and 
ordinary stuff sold at a premium over the 
counter. But today manufacturing facili- 
ties have reached the demand and even 
exceeded it, prices are lower and there is 
every prospect of reasonable prices in the 
future. 

PHENOMENAL ADVANCE IN RADIO 
Every amateur is fundamentally an experi- 

menter. In the years that preceded the broad- 
cast upheaval many of these ingenious 
brethren had devised circuits of their own, 
little pet hook -ups that they had found 
efficient. Suddenly there was a demand for 
all this experience, for these pet circuits, 
for the knowledge obtained in experimenting 
with them. It suddenly became a matter of 
vital national interest. 

For example, there had been trans- Contin- 
ental relays, trans -Atlantic tests, etc., going 
on year after year. The amateur forged 
ahead slowly but surely, but no one really 
exhibited any interest in him or his works. 
How different it was with Godley and his 
test! 

Through broadcasting and broadcast re- 
ceiving, the great American public took 
an active interest in radio and in a short 
time Godley and his success were as well 
known in American homes as base -ball 
players, and better known than the Vice - 
president. It is a safe gamble that more 
Americans can name the inventor of the re- 
generative circuit than can name the Secre- 
tary of War. Before broadcasting, there 
were not a hundred thousand people in the 
United States who cared whether the energy 
was fed back into the grid circuit or the 
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Ask any radio expert 
THE first duty of a radio panel is to 

give satisfactory insulation, as any 
radio expert will tell you. The wise fan 
selects his panel with special care and 
insists on having one that supplies the 
proper insulation resistance. 

Celoron Radio Panels provide satis- 
factory insulation under all conditions. 
They have high dielectric strength and 
great surface and volume resistivity, and 
do not warp or crack when exposed to 
moisture. 

Cut in standard sizes 
For your convenience, Celoron Radio 
Panels come ready cut in eight standard 
sizes. Your dealer will hand you the size 
you want, and you can begin to build 
your set at once. . 

Celoron panels are easy to saw, mill, 
and tap, and will engrave evenly without 
feathering. Each panel is wrapped sepa- 
rately in glassine paper. 

Select from the following standard 
sizes the panel that suits your needs: 

1 -6x 7x/ 5- 7x18x3/16 
2 -7x 9x/ 6- 7x21x3/16 
3 -7x12x I/s 7- 7x24x3/16 
4-7 x 14 x 3/16 8-12 x 18 x 3/16 

If your dealer cannot supply you, ask 
him to order, or write direct to us. 
Indicate by number the size you need. 
We also furnish Celoron in full -sized 
sheets and in tubes, and can cut panels 
in special sizes if desired. 

This booklet free 

Write for a copy of our booklet, "Tuning 
in on a New World," which contains a 
list of the leading broadcasting stations 
in the United States and Canada, an 
explanation of symbols used in radio 
diagrams, and several efficient radio 
hook -ups. It will be sent to you free 
on request. 

To radio dealers: Send for special dealer price list showing standard assortments 

Diamond State Fibre Company 
BRIDGEPORT (near Philadelphia) PENNSYLVANIA 

BRANCH FACTORIES AND WAREHOUSES 
BOSTON CHICAGO SAN FRANCISCO 

Offices in Principal Cities 

In Canada : Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto 

C ÉLÖRÖN 
STANDARD RADIO PANEL 
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Branston D. L. Honeycomb 
Coils and Mountings 

Del Coil Geared $5 íO Type. Front Panel 
Mounting. Substantial gears 
give vernier adjustment. Very 
neat appearance. Made of Gen- 
uine Bakelite, complete with 
flexible leads. 

R73. Three Coil Bake- 
$4.50 lite Mounting. 

Neatest three coil mounting on 
the market. Made of Genuine 
Bakelite and complete with 
flexible leads. 

R77 
Bakelite Coil Mount 
ing with brackets in- 50e 

stead of screws for mounting. 

Add Miles 
and 

Smiles 
with 

Study these mountings care- 
fully. Our new No. R61 3 -coil 
front panel mounting and No. 
R62 rear panel mounting are 
equipped with strong brass nick- 
el plated gears, insuring smooth 
vernier adjustment with no 
chance of stripping gears. Back 
geared type is equipped with ar- 
row knobs that shows position 
of coils. Mountings are substan- 
tially constructed of genuine 
Bakelite and are equipped with 
flexible leads. 

Branston D. L. Honeycomb 
coils are accepted as standard 
in regards to superior construc- 
tion and electrical units of meas- 
urement. Your dealer can pur- 
chase Branston Coils and Mount- 
ings from his distributor. Insist 
on the Genuine. 

Send 2c in stamps for Series 1 

"Hook -Up" circular showing five 
good Honeyconia Coil Hook -Ups and 
Catalog of famous Branston Radio 
Apparatus. Waite today. Give us 
name of your radio dealer. If he 
can't supply you write 

RO2. 
Three Coil Bevel QOOO 
Geared type. Back $ . 

Panel Mounting. Bevel gears 
provide very smooth operation 
and vernier adjustment. Made 
of Genuine Bakelite, complete 
with flexible leads. Arrow 
knobs show position of coils. 

Rh. Two -coil Mount- $3.15 
Very neat and capable of smooth 
operation. Only two mounting 
screws required. Complete with 
flexible leads. 

R68. Single movable Bake- 
90e. lite Plug with exten- 

sion angle brackets and flexible 
leads. 

ROOSame 
as No. R68 

. only stationary. OOC. 

CHAS. A. BRANSTON, Inc. 
817 MAIN STREET, BUFFALO, N. Y. 
In Canada -Chas. A. Branston, Ltd., Toronto, Ont. 

Branston 
Standard 

Radio 
Parts 

THE FRANDSEN TUNER 
AND VARIOCOUPLER 

AT LAST THE PERFECT TUNER 
for Broadcast Reception. 

The most efficient and selective tuner made. 
For single circuit with tickler or variocoupler 
with loose coupled primary and secondary cir- 
cuits. ' 

Perfect and continuous variation of the in- 
ductance of the antenna circuit without 
SWITCHTAPS and without a VARIABLE 
CONDENSER in the antenna circuit. 

Complete for panel mounting; postpaid, $7.50. 
RADIO RESEARCH LABORATORIES 

ATASCADERO, CALIFORNIA 

" COPPERWELD" 

TI-lE IDEAL RADIO AN FENN., 

ÁJy IA`s' 

COPPERWELD IS 506 STRONGER 
than Copper. can be strung taut. stays up when 

other wires stretch and break, and gives 
electrical efficiency. 

COPPER CLAD STEEL COMPANY 

r ;s ocUCK P. O., RANKIN. PA. 

ns for Antenna construction 
reverse side of .carton 
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garbage can. Tonight a million folks will 
be listening in on regenerative receivers. 

AMATEURS AS INVENTORS 
Thus an enormous market was opened up. 

There was a time when nobody thought 
enough of Armstrong's circuit to pay the 
cost of taking out a patent. The situation 
has changed marvelously. Where there 
was once a shack frequented by a few oper- 
ators, the public has now a well -worn path. 
Many, many amateurs have profited enor- 
mously by the broadcasting craze. Mr. 
Ham can now stand in front of his shack 
with his chest pushed out while the photo- 
graphers "shoot" him for the many radio 
periodicals that flood the mails. He has 
become an inventor and ranks with the in- 
ventor of the cotton gin and other kinds. 
The public reads again and again the ac- 
counts of how he did it. 

WHEN THE AIR WAS FREE 
Once there was a time when Mr. Amateur 

could open up and make the ether fairly re- 
verberate with his terrific spark and no one 
cared, except Uncle Sam. The type of re- 
ceiver was of no great consequence. The 
wave was as broad as a barn door and if 
you were nearby you could hear him by 
sticking your head out the window. Am- 
bitious amateurs employed selective re- 
ceivers and modern transmitters, but they 
were not essential to communication, there- 
fore, no interest. Jamming the ether has 
made us selective. Modern transmitters and 
selective receivers are now essential to coin - 
munication and the future will bring still 
greater progress. There is no place now 
for a transmitter that sprays the universe. 

LISTENING IN 
The average amateur may not care three 

whoops in purgatory for all the canned 
music that was ever broadcast from Cann - 
ville. He may not care any more for the 
Symphony Orchestra than he does for a 
shower bath while wearing a paper shirt, 
and market quotations and educational lec- 
tures may move him to tears, but he does 
get in on the base ball returns and the elec- 
tions. And what amateur does not enjoy 
listening to, "the challenger handed the 
champion a wallop on the chin that shook 
the arena and followed with another to the 
same place. The champion was slightly 
dazed but took the offensive. The champion 
rushed the challenger to the ropes with 
three uppercuts that forced the referee to 
swallow his chewing gum, etc., etc." ? Sure- 
ly there are times when any amateur enjoys 
broadcasting. 

HAS THE AMATEUR PROFITED? 
The broadcasting craze has furnished 

funds for continued advancement ; it has 
opened a great field for the amateur ex- 
perimenter with rich rewards ; it honors 
him, where only a few fellow amateurs had 
known of his exploits and accomplishments ; 

many amateurs have advanced to world 
prominence. The field is wide open, for, 
where there are a million people complain- 
ing of interference. there is a market for 
a million receivers that will prevent that in- 
terference; and every broadcast listener is 
a potential operator and some early morning 
you will pick a new note whistling through 
the ether and find that Mr. Broadcast List- 
ener is calling you on his new C.W. trans- 
mitter. 

SOME JOB 
Secretary Hoover says he doesn't care 

who controls radio, and is willing to turn 
it over to the Interstate Commerce Com- 
mission if Congress so decides, but he does 
insist that some regulations be enacted into 
law and that someone be put in charge to 
relieve the interference, handle licenses, and 
assign the waves. 
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N IGHT after night, year after 
year, a Tuska Radio will 

bring fine entertainment into your 
home, at a trifling expense for 
operating. 

You need not depend upon 
good -natured friends with radio 
experience to help put a Tuska in 
your home. Surprise them all by 
doing it yourself. It is easy to 
install your own "listening post" 
and pick up your choice of the 
concerts that fill the air. 

At pleasure you can tune out 
any program and tune in another 

THE C. D. TUSKA 

The thrill of great distance 
For 12 years, Tuska -built radio re- 

ceivers have been famous for long range 
reception, and have made records that 
are unsurpassed. 

F. R. Alger, of Prince Albert, Sas - 
katchewan, Canada, says, "I am send- 
ing a list of 67 stations, a total distance 
of 78,200 miles away. You will realize 
that all stations are far removed from 
us; most of them have to come over 
1000 miles. The Tuska is remarkable 
for simplicity of tuning. It has been a 
source of great satisfaction." 

Tuska Popular 
No. 225 

3 -bulb Regenera- 
tive Receiving Set. 
Piano finish mahog- 
any cabinet. Am- 
plifier switch. Con- 
cealed binding 
posts. Armstrong 
circuit, licensed 
under Patent No. 
1,113,149. Price $75, 
without bulbs, bat- 
teries or loud 
speaker. 

Ask for special 
circular No. 11 -E, 
describing this set. 

Volt needn't know 
a thing about radio 

more to your liking. The same 
Tuska that fills your rooms with 
clear, unmarred music and dis- 
tinct speeches will also pick up 
broadcasting from stations 2000 
or more miles away. 

Some of the most experienced 
radio inventors and engineers in 
this country designed and built 
the Tuska. It is right, forever, 
and needs no tinkering. Have no 
fear that it will soon become ob- 
solete. A Tuska set bought to- 
day will be serviceable for years 
to come. 

CO., Hartford, Conn. 

TRADE MARK 
.f+USP..TOFr. 

TUSKA REIDI 
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1 LEADERS FIiP aQUL1T1 yr° COìr1PI:ETE LINE 

REGENERATIVE RECEIVER No. 102 

THREE T:BE RECEIVER, NO. 102 
(Licensed under Armstrong U. S. Patent No. 1,113,11ía) 

Chelsea Regenerative Receiver No. 102 is a 
supersensitive instrument operating on wave 
lengths of from 100 to over 600 meters. It 
combines great range and selectivity. 

A Regenerative Circuit with two stages of 
audio frequency amplification is used. Most 
efficient adjustments are made possible by the 
use of vernier controls incorporated in the 
variocoupler and tuning condenser. All bind- 
ing posts are enclosed in the cabinet eliminat- 
ing all visible wiring. All insulating material 
is genuine bakelite, moulded in the Chelsea 
factory. The cabinet is solid mahogany, beau- 
tifully finished with space for batteries. Price 
$95.00. Write for Booklet A. 

CHELSEA PARTS 
The National Chelsea Radio Corporation offers a complete line of parts. These are 
identical with those responsible for the marvelous results obtained by Chelsea Receiv- 
ers. For complete description and prices write for Booklet `B." 

Variometer 
The Chelsea Vernier Variometer is the last 
word in variometer design. It covers an ex- 
treme range from (100 to 600 meter=_) with the 
closest tuning. ' Genuine bakelite especially 
moulded by Chelsea is used throughout. It has 
no sliding contacts. Furnished complete with 
dial and vernier. 

Variometer No. 80, $8.00 

Write to Dept. 7 for Booklets -"A" for 

Variable Condensers 
The Chelsea Variable Condensers contain only 
genuine bakelite insulating material. Rotors and 
Stators are die cast into solid units with perfect 
alignment of the plates. Spiral connections to 
rotors. Furnished with from 3 to 45 plates. 
With or without vernier. Capacities from .00025 
to .001 M. F. 

Prices from $2.50 to $6.75 

complete receiving sets and "B" for Parts. 

NATIONAL CHELSEA RADIO CORP. 
73.3 Boylston St., Boston, Mass. 

SEND FOR YOUR FREE COPY 

TESTED HOOK -UPS 
SUBMITTED BY USERS OF OUR 

WONDERFUL 
TRANSMITTER 

BUTTON FOR LOUD 
SPEAKERS 

AMPLIFICATION 
AND EXPERIMENTS 

Price $1.00 
POSTPAID 

with instructions 

K. ELECTRIC CO.. 
15 PARK ROW NEW YORK 

United Y. M. C. A. Radio Schools 
The largest radio school chain in the Country. 
Interesting Work Good Pay 
If you are red blooded and like ad- 
venture, study radio. Complete lab- 
oratories fitted with the very latest 
apparatus. All instructors experi- 
enced radio men. Dormitories, Res- 
taurants and Swimming Pool for 
use of students. Complete radio 
training in the shortest possible 
time. Send today to the nearest 
school for full information. 

New York City 
158 East 86th Street 

Seattle, Wash. 
Central Branch Y. M. C. A. 

Los Angeles, Cal. 
Los Angeles, Y. M. C. A. 
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The Great Radio Message 
from Mars 

(Continued from page 540.) 

Thank ye, sir !" 
'And for that reason, Mr. Casey, sir," I 

said, when I handed him the cigar, "it is 
held by some that Professor Duff in fact 
heard a message from the moon Daimos, 
and not from Mars itself. Now, let us con- 
sider the facts! Professor Duff had gone 
far in radio experimentation -" 

"He went too far when he took the axe 
and exterminated his wife and his parents 
and his mother -in- law," said Mr. Casey. 
I'm no radio nut, but I say he went too 
far !" 

"An incident; a mere incident," I said. 
"No doubt they annoyed him. Perhaps he 
was working on his set and they called him 
to dinner. That always annoys a radio en- 
thusiast. In such cases the radio enthusiast 
sometimes kills, and sometimes he merely 
wishes to kill. But what Professor Duff did 
to his family is a mere incident." 

"It was an incident for them, all right!" 
said Mr. Casey. "It was worse than an inci- 
dent; it was an accident." 

"Yes," I said, "no doubt " 
"Ye ought t' laugh," Mr. Casey said. 

"That was a joke I was makin'. I says t' 
you `It was worse than an incident ; it was 
an accident.' He dented them with th' 
axe, d' ye see? An axe -i -dent. You should 
laugh." 

"Oh, yes ; ha -ha !" I said hastily. "But 
to get back to the important matter. Pro- 
fessor Duff would sit for hours working 
with his radio set, either listening in or 
changing its make -up. Often he would sit 
for ninety -two hours at a time, laboring 
with true scientific eagerness, for he held 
the theory that if he could make the proper 
adjustments he could hear from the spirit 
world. He particularly wanted to hear from 
his uncle Silurius Duff, who departed this 
life when he happened to try to drive a 
ten -ton truck through a freight car loaded 
with dynamite. Professor Duff came of a 
highly religious and temperate family, and 
it was his boast that no one in the family 
had ever tasted liquor, but the coroner's 
jury brought in the verdict on his uncle 
Silurius `Killed by a car of dynamite while 
trying to drive a ten -ton truck through it 
while intoxicated.' Naturally Professor 
Duff wished to talk to his departed uncle 
and ask hm whether he had indeed taken to 
drink or merely had something go wrong 
with his steering gear." 

"A man can't trust none of them boot- 
leggers these days," said Mr. Casey sadly. 
"They say it is good stuff and when you 
taste it, it ain't nothing but carbolic acid 
or prune juice." 

"Exactly-!" I said. "And so, Mr. Casey, 
sir, Professor Duff tried every experiment 
possible in order to hear from his uncle 
Silurius, and he finally decided that success 
rested in finding a proper substitute for the 
ordinary crystal. He tried every !variety of 
crystal. He tried salt crystals and am- 
monia crystals and sugar crystals. He tried 
every known crystal but, unfortunately, 
every failure made him more and more 
morose. He yelped bitterly when his wife 
brought him food. He swore and raged 
when his mother -in -law breathed, for she 
had asthma and he often thought the noise 
she made was static. He even became angry 
with his dear old mother when she said she 
thought the crystal he was trying to invent 
was a little strong. 

"For you know, Mr. Casey, sir," I con- 
tinued, "Professor Duff attempted to create 
a new crystal to be known as the `Uncle 
Silurius Duff Crystal.' No doubt he was on 
the right road. He was seeking a crystal 

(Continued on page 601.) 
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Irui.,,........ 

7 REINARTZ 
i Reg. 

CIRCUIT 
I.'' Price Consisting of Price Il, $1.89 7x18 Formica Panel 

H $1.70 I 1.00 Remler Bakelite 
1.50 Howard .45 

Rhee. 
Vernier 

3.30 23 ' ' ' 1.35 Plate Variable Condenser .... . 1.45 3.10 11 Plate Variable Condenser ..... . 1.35 1.50 3 Switch Levers, . . .80 2 dozen switch 75 
3.00 1 points . ... .40 Schoonhoven Rein_ 
1.00 Freshman Variable 1.95 

Grid 
75 .80 Binding Posts 

.30 25 feet Tinned Wire 
'40 

.50 Baseboard ........ .25 
$21.69 Our 1.45 Value price 

Single Tube Reflex Circuit 
Reg. Our 

Price Price 
$5.00 Radio Frequency 

7.00 43 Plate Vernier Va- 
Transformer $3.95 

riable Condenser 3.95 
8.50 Radion Loop Aerial 6.45 
6.50 Cunningham C301 -A 

6 Tube 6.50 
2.00 Grewol Glass In- 

closed Detector 1.65 
4.75 All- American S to 1 

Ratio Audio Fre- 
quency Transform- 
er 

.70 2 .001 Micon Con- 
densers 

.45 1 .002 Micon Con- 
denser 

1.50 Potentiometer 
1.10 25 Ohm Rheostat .. 

.80 8 Binding Posts.. 
1.42 9x10'' /a Formica 

Panel 

3.95 

.50 

.35 
1.35 
1.00 
.40 

1.42 

own SeW aJ 
Build 'em for your awn ups, or build and sell 'em! 7 famous circuits ter you 
to choose (rem! 7 complete outfb at almost half the east of The parts when 
purchased individually! You'll never have a better chance to build those sets 
than now. 

Panels Drilled f r eeach o two t 
at no 

add it i 

nal thane. Everything's 

Complete Instructions for wiring and sasembllni an iseludad 
with every outfit Ne special skill r 

techeleai knowledge required -e few heurs and you're ready to tune -In New York, 
Los Angeles -any of 'em. 
ANY PARTS listed in the seta may be purchased individually at our reduced 
prices. 

HAZELTINE NEUTRODYNE 
ALL PARTS LICENSED UNDER 

HAZELTINE PATENTS 
1 7x21x3 -16 drilled formica panel 
1 Howard rheostat 
3 John Firth bakelite sockets 
8 Binding posts 
3 23 plate variable condensers 
1 Wave control neutroformer 
2 Radio frequency amplifying neu- 

troforrners 

2 Grid neutralizing condensers 
1 .00025 micon grid condenser 
1 Marco variable grid leak 
1 Base board for mounting 
25 feet tinned cop- 
per bus bar wire 
and complete in- 
structions for as- 
sembling and wir- 
ing. $Z 

AUTOMATIC ELECTRIC PHONES 

5.00 9x10'' /a Genurne 
Solid Mahogany 
Cabinet with 

2 95 Hinged Top 

$44.72 Our $32 [ 
Value Price 6 V J 

Reg. 
Price Consisting of Our 

$1.26 6x14 For Price 
3.30 23 Plate Variable Condenser 
3.00 Three 1.45 

Condenser 
1.85 CRL Variable .35 Grid .40 Remler Grid 1.35 
4.00 2 Coil Adjustable k 

.25 

7S $ 
Honeycomb Coil.. 2.65 
Coil Honeycomb 

.80 75 
Honey_ 

1.20 Coil 2 Remler Coil '.... -40 
1.) Runts with straps 

.80 1.50 
00 

Howard 
Remler Socket.. .45 atVernier 

1.00 
1 Bakelite 3. Dial 1.25 .80 8 B' ak Posts.... 

.40 Baseboard .30 1 
, 1.00 

1 Blueprint with 20 
Complete Instruc- tions for Assembly 

and Wiring 
.so 

FLEWELLING 
CIRCUIT 

$22.16 pur Valu. $12.45 

40.000 head sets-the entire stock of the Automatic Electric 
Co., of Chicago -for us a single purchase. Here is but one of 
the many opportunities our enormous buying power otters you - 
In this spezial ease, a splendid, Automatic Electric $10 head 
set for only $3.65. 

The Automatic Electric Head net 
embodies a style and design preyed 
by use and experiment to be the 
best Cell wound with about 6500 
turns of Ne. 40 enamel coated top- 
per wire. Direct current resistance 
approximately 1600 ohms. Impedance 
at average music and voice frequency 
(600 cycles) is 21,000 ohms, 

Electric Soldering Iron ,2.45 
1 Year Guarantee 
John Firth Sockets (single) 35e 
2 Gang Sockets - 65e 
3 Gang Sockets 95. 
Original Baldwin Phones $9 4- 
Original Baldwin Units $4.85 
Valley Charger $15.95 
W R -2I Tubes 
Brach Lightning Arresters 
Indoor Type s .95 
Outdoor Type 145 
Plahe Loud Speaker $17.50 

FORMICA PANEL 
Brown and Black. Cut to any size. 

ys" thick 
3 -16" thick 
Panels Engraved 
Grewal Detector 

Gold Grain Detector $1.50 Western Electric 10 -A Loud Speaker. 
Complete j98.45 
B Batteries, Large Size $1.95 Thordarsan High and Low Ratio Transformers $2 4s 
Bakelite Dials Y5e 

5.95 
7.95 

Re- 
$9.85 
$2.95 
63.95 

50e 
50e 
50e 

75e 
25e 
5e 

$2.95 

Mt sq. Inch 
2e sq. inch 

4e per letter 
$1.65 

Relnartz Coils Silk Wound 
Loop Aerial 
Western Electric Phone 
Western Electric Phonograph 
celver 
2 Cell Mounting 
3 Coll Mounting 
Head Bands 
Phone Cords 
Double Tubular Mounting 
Single Tubular Mounting 
Tubular Grid Cond. 
Tubular Grid Leaks 
Binding Pests 

OUR 
GUARANTEE: J 

Every Part we send i Mail Orders you, from the small- ... 
äää4 est to the largest, 

ALVAGFSTO 
is ee 

Bred 

by our u ..ris . 
It guarantee: ImtE It must satisfy you, 

it shall 
b e returned and A/y ST ., Attention credit given ter L...üi 

/ L it i il `\ 
509 S. STATE ST. Dept. R. N. 11 CHICAGO 

VARIOMETERS 
Diamond Utilise 
at ..5295 

Moulded ...$3.65 
$5 Value Ma- 
hogany vario- 
meter $1.95 

VARIABLE 
CONDENSERS 

$7.00 value. 43 
Plate Ver- 
nier $3.95 
$6.50 value, 23 
Plate Ver. 
nier $3.45 
$6.00 value, II Plate Vernier $2.95 
$1.75 value, 3 Plate Vernier $1.15 
$4.30 value, 43 Plate NOW $1.75 
$3.70 value. 23 Plate NOW 31.45 $3.30 value, II Plate NOW $1.35 
$2.25 value, 5 Plate NOW $1.25 

JACKS AND PLUGS 
Patent niggle Circuit 35c Patent double circuit 50e 
Federal single circuit filament control 35e 
Federal double circuit, filament control 50e 
Patent Plugs 45e 

HONEYCOMB COILS 
1500 Turns $1.50 150 Turns . .$.80 
1250 Turns 1.50 106 Turns .. .50 
1000 Turps 1.25 75 Turns ....40 
750 Turns 1.00 35 

Turns 
25 " ' 

250 Turns.. .75 Turns 40 
Rubber Spaghetti Tubing, yard...$ 10 Antenelia -Use Electric Light 
Socket ter aerial $1.15 

CABINETS 
6014 by 6 Dishes deep $2.45 6xl6Ve by 6 inches deep $2.95 
9x12 by 6 inches deep $3.95 
9010,A by 8 inches deep $2.95 
7x21 by 7 inches deep $3.50 
7x18 by 7 Inches deep $3.50 Genuine Mahogany R.C. 5 ply ve- 
neered catlinet with hinged too 
13ysx9yax9ys 52.95 

VARIO- 
r COUPLERS 

180 Degree 
Coupling . 31.75 
90 Degree 
Coupling ..31.95 

Moulded 
Couplers, 

ISO Degrees 
at $3.45 

LONG RANGE 
$10.00 VALUE 

same. 

trrr 

ULTRA- AUDION 
CIRCUIT 

Reg. 
Price Consisting of 

$1.42 9 
Panel 

Formica $1.20 

3.30 23 Plate Condenser 1.45 

1.00 
Special 

45 
cial UltraeAud- 3.00 Spa 1.95 

Au- 
ion 

1.50 1 Howard Vernier 
1.35 Rheostat 

1.50 CRL Grid Leak .95 

.35 .0005 Micon Con- 
denser denser .50 

.70 2 Switch Levers 

.50 18 Switch Points ....Ó0 

.10 2 Switch Stops 
.05 

.80 8 Binding Posts 
5.00 Genuine Mahogany 

Cabinet, 9x10% 2.95 

.20 25 ft. Hook -up Wire .20 
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Our 
Price 

$19.37 Our 
Value Price 11.90 

h)1 

KNOCKED -DOWN 
SHORT WAVE 

RECEIVER 
PriceConsisting ur 

g of Price 
( $10.00 2 Varoimeters 

45.00 1 Variocou "'$3.90 
3.00 3 Bakelite Dials _ 

1.75 
1.00 Remler Bakelite 75 

Socket .......... .45 ' 1.10 Howard Rheostat . 5.00 Cunningham C -300 
80 

Detector Tube.... 5.00 4.50 Mahogany Cabinet 2.95 2.25 Genuine Formica 
Panel 1.73 .80 8 Binding Posta . 

.50 Switch Lever 
40 

.40 12 Switch Points . .20 1.00 Freshman Grid Leak and Condenser 
Combined 

75 1.00 Complete Drawing 
for Assembly and 
Wiring 

.5f $30.85 Our (pi 
Price $1 

7 
I 9o./ 

2 STAGE 
AMPLIFIER 

Cran be used to amplify lJltes- 

Audion Reinareort wave re, e- 

knocked down _short 

ceiver, cristal or any ho- 

set so that loud speaker or 
phte 

nograph can be used in 
n 

of headset Consisting 

Reg. Our 
Price Formica Panel $ .80 

S1.05 7x10 suitable size) 

4.75 High Ratio Ally 

American or 
darson Transform- 
er ' 

4.50 Low Ratio Thordar- 2 95 
son . heostats 2.00 

2.20 2 Howard R 

2.00 2 Remler Bakelite 
Sockets 

3.00 3 Double Patent 1,50 
Jacks ..... .65 

1.30 13 Binding Posta 

.30 Baseboard 
for 15 

$20.00 ur 
Mountirg 

2.45 Price d1Yek1 
Value 

3.9s 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1923 

A Triumph in Radio 
The Single Tube Radio Frequency Receiver 

Performs the Function of 2 -Tubes 
Only One Control 

All Wave Lengths 

Entirely new cir- 
cuit. One tube per- 
forms the double 
function of radio 
frequency amplifier 
and detector. 

Simplicity and 
Economy. One sim- 
ple tuning control 
gives selectivity 
equal to sets costing 
hundreds of dollars. 

$1000 
Without 

ue 
Including Two Interchangeable induc- 
tance Coins for Wave Lengths ranging 

from 200 to 600 Meter, 

1000 MILES ON THE 
MONODYNE 

Gentlemen: Having purchased your 
]lonodyne set I was more than 
pleased over the results obtained 
from it. I think It Is one of the 
best one -tube sets on the market 
today. 
I have heard the following long 
distance stations-- WI1..F Kansas 
City, WDA1' Chicago. WSIl At- 
tanta. WOO Phlladelpnla, WHY 
Schenectady, WOC Davrnport, and 

Canadian station whoa call let- 
ter 1 could not obtain. 
Using hook -up No. 4 sires nets 
selective tuning and volme. Your 
set cannot be praised W, highly. 

WILLIAM BROWN 
65 East 117th St., N. Y. t' 

NATIONAL 
MONODYNE) 

PAT. TRADE MARK PDG. 

TUBE SET 
MODEL GT-I 

"A WONDER" 
Dear Sirs: 

When your ytonodyne sam- 
ple arrived, to be entirely 
frank. we did not believe it 
capable of doing very much on 
long distance work. After 
carefully testing the set, we 
feel that we owe you an apoi- 
ogy. 

The National Monodyne na- 
turally percolated all over the 
place; we heard Davenport, 
Chicago, Dallas, Texas, and 
Aliar.ta, Ga. :,The next night 
we took it to the home of Mr. 
McCreary. President of the 
Western Radio Compa :: y here. 
and we heard another string 
of stations, using the WD -12 
tube with two 22`í "B' bat- 
teries. 

Your Monodyrne Is certainly 
a wonder. 

We are tnclosint olir inffial 
order. which kindly rush at 
the earliest moment. 

The Radie- Electric Shop. let. 
225 East Tenth Street, 

Kansas City, Mo. 

-IIIIIIIIIIlIIIII111111111111111111pIllllllll111 illulllty111111tlIt111s01lglpnl IIIIIIIIgIr; INI11U1tIIIIIIUIINIIgptlg7llI11111111111111111111111111pI111llllllllt llllllllllllll iI111I IIIIIIIIIIIIIIIIIIIIiI111111111111111W11111411p111111111111111111111111111111111111111111: 
1IIIIIIIIIOIIIIIIIIII1n111111111111111111111111NIIIIIIIIIlIi11111111111111NI11Ii1111111NIINIg1111111 

:N11g111LN1IlIIIpIppNTys 

The MONODYNE CIRCUIT is one of the most radical advances in radio engineering since the advent of the Arm- 

= strong Circuit. Parts heretofore considered essential are omitted and one simple tuning control gives a selectivity equal, 

if not superior, to that of sets costing hundreds of dollars. A child can operate it. 

mvrotlsunnmmminwdmulggnlnmmlmnnmr .Inununnuu unrnuuuutlnmlllllllll;rnlnnu ul uuuuluununsnamlmunuapnulunntltl 

SIMPLICITY LONG DISTANCE 
In our New York laboratory tests, we repeatedly heard stations KYW at 
Chicago, WOC at Davenport, Iowa, and many others, quite loud and clear. 
This without resorting to any mode of amplification. 

The NATIONAL MONODYNE is the most practical tube set made, and 
is complete in all details. It is only 6.4 inches long, 4y inches wide, and 
244 inches high of durable, compact and rugged construction. The entire 
casing is moulded from hard rubber composition. 

The NATIONAL MONODYNE has a receiving capacity and range of 

about 1500 miles. 75 -foot aerial is recommended for best results. 

The NATIONAL MONODYNE uses but one d-y cell tube, preferably the 
WD -12 or any other standard dry c ll tube, suet as the UV -199 or C -299 

types. Local broadcasting comes in astonishingly loud and clear, without 
distortion. 
The tube socket is of a new design and most practical because it holds the 
tube with a positive grip on all four prongs for a depth of more than one - 

quarter of an inch. 
The NATIONAL MONODYNE AIRPHONE will find especial favor with 

experimenters because of its adaptabiity in many different hook -ups, a thing 
not 

o 

possible 

Hunting for stations. You know in advance at what point of the scale your favorite 
station is located -only the highest priced sets accomplish this. 

Dealers, Jobbers and Distributors -Send for Samples and Prices 

SEND NO MONEY 
National Airphone Corporation, R. N. 11 

is Hudson Street, New York City, N. Y. 

Gentlemen: 
Please send one prepaid One (1) NATIONAL MONODYNE tube 

set, Model GT -1, for which I will pay the postman $10.00. 

NAME 

STREET AND NO. 

CITY STATE 

NAt10NA- 

IRPHOkt 
oRPORAToN 

18 HUDSON ST. NEW YORK 
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NATIONAL 
Interference Eliminator 

Adds selectiv- 
ity to your 
set. 

Tunes out s i d e 
waves o r har- 
monics of pow- 
erful broadcast- 
ing stations. 

$ 7.50 

Complete With 2 Induc- 
tance Coils 

599 

Will make 
your set tune 
sharper. 

Two coils go with 
instrument, one 
for short and 
another for long 
wave lengths. 

The National Interference Eliminator can be used with all radio outfits 
no matter what make, tube or crystal. Will bring in stations you never 
heard before. Nothing else required with set as illustrated. Just con- 
nect it with two short wires to your outfit. 

A NATIONAL STANDARD INSTRUMENT OF MERIT AND RELIABILITY 
Eliminates Broadcasting and Code -Signal Interference 
Can be used to increase or shorten Wave Lengths 

AN ABSOLUTE NECESSITY TO CLEAR RECEPTION 

NATIONAL AIRPHONE "GOLD -GRAIN" DETECTORS 

Actual Size 

Now $1.50 
Mounted 

After you have fussed with catwhiskers, 
springs, balls and adjustment handles, and 
after you have almost become a nervous 
wreck, hunting for "the elusive sensitive 
spot" -you will welcome with open arms 
our 100 per cent. GOLD -GRAIN DETEC- 
TOR. 

This Detector is foolproof; has no cat - 
whiskers; no springs, no balls, no adjust- 
ing handles ; no fussing. The detector is 
Entirely enclosed in hard rubber com- 
position cartridge, but it is NOT a fixed 
detector. 

A special crystal is used, while contact 
elements are made of pure gold. There is 
always a multiplicity of contacts. The De- 
tector is sealed hermetically. The contact 
with the crystal is always perfect. 

This detector has been pronounced by ex- 
perts as the greatest detector in existence. 
It reproduces voice, and music in natural 
color of tone, without distortion. You will 
be surprised at the wonderful results and 
satisfaction obtained with the "GOLD 
GRAIN" Detector. 

Most Practical for Reflex and Crystal Sets 
Dealers, Jobbers and Distributors -Send For Samples and Prices 

T 

NATIUNP- 

1 RPHo N oRPORATioN 
20 HUDSON ST. NEW YORK 

SEND NO MONEY- 
National Airphone Corporation 

20 Hudson Street, New York City, N. Y. 
Gentlemen: 

Please send me prepaid the 
articles crossed, for which I will 
pay postman upon delivery the 
advertised price. 

NAME 

Actual Size 
POR PANEL 
MOUNTING 

N. N. 11 

One National Monodyne 
One Interference Eliminator 
One Panel Detector 

STREET 

CITY STATE 
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This ONE -TUBE Set Runs 
A Loud Talker 

Build It With Consrad Pattern No. 8 

How to Make an Autoplex Receiver 
The "Autoplex Receiver" is the long expected one -tube set that will 
work a loud speaker. This circuit was invented by M. L, Muhle- 
man of the Radio News Staff and is bound to become popular be-. 
cause it will operate wherever placed and requires but a ground 
connection. Every station within its range is amplified sufficiently 
for a loud speaker. Tuning is very simple, there being but two 
controls. It is inexpensive as to parts and easy to construct. Any 
tubes from the "peanuts" up to the "big ones" can be used. This 
receiver knows no such thing as "critical filament adjustment" It 
will receive the high powered trans -Atlantic stations without any 
changes in the circuit; a twist of the dials and the broadcast sta- 
tions come in. 

The complete plans for the onstruction of this set are contained 
in a three -colored, heavy manila packet, 9x12 inches and consist of 
full sized blue print for wiring and drilling and also 
a four -page instruction pamphlet giving complete de- !i'+i' 
tails even as to tuning. Price complete.... ......... .. _.... 

Other Popular Patterns of the 
Consrad Line 

How to Make a Neutrodyne Receiver -50c. 
This pattern gives the complete assembly, wiring, adjusting and tuning of a five - 
tube Neutrodyne receiver. This type of receiving outfit was brought out after 
extensive experimenting and i:: noted for its very efficient radio frequency amplifi- 
cation. All the disadvantages of ordinary radio receivers, such as distortion and 
re- radiation are eliminated. Che circuit is also noted for keeping the tubes from 
oscillating. Put up in heavy manila packet, 9x12, cover in three colors, full size 
blue prints for drilling and wiring and four -page instruction pamphlet. 

How to Make a Reinartz Rxeiver 
The original Reinartz Receiver is the most 
popular type of set is existence today. It 
gained its popularity through its simplicity of 
operation and capabili!y of long -distance re- 
ception. Full directions for building this re- 
ceiver are given in this folder. The construc- 
tion of the coil -the most difficult part-is 
made easy with the concise instructions we 
furnish. The connections of the set are shown 
plainly, so that the novice will have no trouble 
in following them. 

50c. 

14 Radio Formulae and Diagrams 
With this packet of radfio knowledge you need 
never worry about schematic wiring diagrams, 
measurements and radio tables. All formu- 
las and diagrams are printed on heavy paper 
in black and blue; and contained in two -color 
printed envelope, 9x12 inches. 

50c. 

How to Make a Cockaday Receiver 
The Cockaday four- circuit tuner is one of the 
latest advancements in radio. Its main ad- 
vantage lies in the fact that the set can be 
adjusted to the highest point of regeneration, 
and tuning accomplished over a wide band of 
wave -lengths without the necessity for read- 
justing the regeneration control. The set 
described in our folder was designed and 
built at our own shop. All dimensions, size 
of wire, number of turns, etc., are given, 
leaving nothing to the imagination. 

50c. 
AH About Aerials and their Construction 
These blue prints were made after practical 
erection of each aerial, and point out how 
simple it is to erect not only the proper aerial 
for your particular need, but how to erect 
this aerial in the most practical manner and 
at the least expense. 
Consists of 12 blue prints 8 %x11 inches and 
one four -page instruction pamphlet 8 1/4x11 
inches. 

50c. 

"ttia auto CORSTINCTOR-SHIIES 
blAIONROUR-0111 

Howie sI.s, 

.. 0. %fht.CALMSce." 

How to Make a Reflex Receiver 
The plans for the reflex receiver were gotten 
oui only after considerable research work by 
our engineers. Most people have trouble with 
reflex receivers. It takes an expert to build 
one that will -work satisfactorily. The trou- 
ble lies in the values of condensers, etc., in 
the circuits. If they are incorrect, the set is 
a dismal failure. The constructional details 
of a reflex receiver, contained in this folder, 
are the results of their successful efforts. 

50c. 
20 Radiophone Diagrams and Honk -Ups 
These diagrams show how to get the best pos- 
sible efficiency from the instruments you make 
or purchase. They cover hook -ups from the 
simplest to the most complicated, in a way 
tha t. any amateur can understand and follow 
without difficulty. Printed on heavy paper, 
8 %x11% inches, and together with KEY 
CHART OF SYMBOLS and pamphlet "How 
TO READ DIAGRAMS ", are contained in a heavy 
two-color envelope. 

50c. 
For other patterns we publish see page 658 of this haue 

11 your dealer cannot supply you, order from us, giving hie name and :address 

233 Fulton Street, New York City 
Formerly The Publishers of Consolidated Patterns and Sales. Agents 

Consolidated Radio Can Book Co, for E. I.. Co. Books 
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(Continued from page 596) 
that would bring his uncle Silurius through 
clearly from the spirit world, and for that 
reason he sought a material that would be 
so to speak, in rapport with his uncle Silur- 
ius Duff. He remembered that his uncle 
Silurius, while on earth, was fonder of 
limburger cheese than of anything else. So 
Professor Duff, with keen scientific acu- 
men, attempted to make a limburger cheese 
crystal. First he boiled the limburger cheese 
in garlic -" 

"If I was his folks," said Mr. Casey, "I 
would have took the axe to him before he 
had a chance to use it on me. The time t' 
use an axe is when a man starts in to boil 
th' limburger cheese, let alone the garlic. 
Not that, in the old days, a thin slice of 
limburger cheese, lib'rally smeared with mus- 
tard, bechoon two cuts of moisty rye bread, 
didn't go good with a glass of beer. Lim- 
burg cheese has its uses. Yes, sir ! But 
boilin' it to make crystals of ain't one of 
them. No, sir!" 

"You are right, Mr. Casey, sir," I said. 
"And although Professor Duff has never 
acknowledged it in writing, I am sure you 
are right. He had no success whateve in cys- 
talizing the limburger cheese after it had been 
boiled. It would not form itself into crys- 
tals. It formed ropes and slabs of limbur- 
ger linoleum and soup, but it would not 
form crystals. It formed odors so strong 
that 'the roof flopped up and down and the 
foundations of the house palpitated, but it 
would not crystalize. And it was then, when 
all seemed darkest, that Professor Duff 
heard of the meteorite that had fallen near 
Pesquaguntic, Maine. He immediately de- 
cided to try a crystal from that meteorite. 
With a flash of inspiration he knew that it 
would be different from an ordinary crys- 
tal." 

"Like different Haig & Haig you get from 
different bootleggers these days, as I'm told," 
said Mr. Casey. "One is like unto cold tea 
and the next is nothin' but jagged lightning 
with the edges filed sharp. The one has 
no effect that wouldn't permit you to sit 
amongst nice ladies and knit a pink wool 
sweater, but a jolt of the other makes a man 
want to climb a tree and bite a grizzly bear 
on the neck." 

"Truly !" I agreed. "And Mr. Casey, sir, 
it was while Mr. Duff was awaiting the 
crystal from the meteorite that fell at Pes- 
quaguntic, Maine, that he decided the mete- 
orite must have come from Mars. His men- 
tal process in arriving at this conclusion 
was sound. 'Mars' he said to himself, 'has 
long been wanting to get into communication 
with the Earth, but until the invention of 
radio this has been impossible. Now it is 
possible. But,' he argued, 'the Martians have 
doubted that Earth has a proper crystal to 
use in receiving Martian communications. 
Therefore, the first thing the Martians 
would attempt would be to send the earth 
some of the Martian crystals. Mars, wish- 
ing to do this, would undoubtedly rig up a 
large cannon, load a lot of crystal into it, 
and fire it at the Earth. That is what this 
meteorite undoubtedly is. So, when I have 
the crystal taken from the meteorite, I shall 
be able to communicate with Mars." 

"But, hold on now !" said Mr. Casey. 
"I'm not knowin' much about these radio 
sets, mind you, but wasn't someone after 
telling me that them crystal sets don't get 
messages from very far off ?" 

"Mr. Casey, sir, you are right," I said, 
"but you must remember that Mars is only 
48,600,000 miles from the Earth." 

"Sure !" Mr. Casey agreed. "I was almost 
forgettin' that." 

"Which is not far for a crystal set," I 
said, "if constructed by a man who knows 
how to build a set properly." 

"Of course not," said Mr. Casey. 
"What's forty -eight million miles more or 
less -anyhow? Does your crystal setr listen 
in that far, sir ?" 
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N o Matter What Your Vocation 

Whether Professional Man 
Business Man or Daily Worker 

A Thorough Training [n 

CHEMISTRY 
Will Help You To Get Ahead 

TO be successful today is to know Chemis- 
try! Every line of business, every branch 
of industry depends upon Chemistry in 

some form. You may not realize it, but your 
own proficiency in whatever work you are doing 
would be increased by a knowledge of Chem- 
istry. In many lines such knowledge is abso- 
lutely essential. In others it is a guarantee of 
promotion and more money. 

The keen competition that exists in every 
commercial activity today requires that a man 
know all there is to know about his vocation. 
If you have something to sell -no matter what - 
Chemistry enters into its make -up. The sales- 
man who knows the chemical composition of his 
article can talk about it more intelligently than 
the one who lacks this information, and his 
sales are proportionately larger. In the build- 
ing trades Chemistry is of prime importance. 
The mason, electrician or painter who knows 
something about Chemistry can do better work 
and command more money than the one who 
does not. Through Chemistry a shop- keeper 
learns how to attract the most trade, and even 
in clerical positions one can capitalize his 
chemical skill. 

Chemistry should be as much a part of your 
mental equipment as the ability to calculate or 
to write correct English. The world is paying 
a thousandfold more for ideas than for actual 
labor. The big' rewards go to the man who can 
show how to turn out a little better product at 
a little lower cost.. And Chemistry will give 
you the ideas that will save money for your- 
self or your firm in the very fundamentals of 
your business. - There is nothing remarkable 
about this; it is going on every day. If you 
have not heard of it before, it is because the 
general public has been slow to recognize the 
tremendous value of chemical training. People 
have been content to leave Chemistry in the 
hands of a few trained chemists who could not 
possibly develop the subject to anywhere near 
its greatest extent. 

Now we are on the eve of a great awakening. Our 
heritage from the world War has been an intense devel- 
opment of the chemical industries in the United States 
and a tremendous interest in ail the applications of 
Chemistry. People are taking up the subject merely 
for the good it will do them in their own line of busi- 
ness. 

It is no longer necessary to enter college in order 
to learn this fascinating science. Our Home Study 
Course trains you just as thoroughly, and with the same 
assurance of success, as those who took the longer way. 
And our methods are so simple that we can teach you 
no matter how little previous education you may have 
had. Many of our graduates nosy hold responsible posi- 
tions or have materially increased their incomes from 
private enterprises as ,a result of taking our course. 
Hundreds of setters from students testifying to the 
benefits they have derived from our training are here 
for your inspection. 

Remember that you do not need to study Chemistry 
with the idea of actually practicing as a chemist, al- 
though a great many of our students are taking our 
course with this object in view. If you want to know 
more about what Chemistry will do for you, if you want 
to know what our home study course offers, sign and 
mail the coupon today for FREE BOOK "Opportunities 
for Chemists." 

Chemical Institute 
of New York, Inc. 

Home. Extension Division 11 

G6 -R West Broadway, New York City 

DR. T. O'CONOR SLOANE Will 
Teach You Chemistry In 

Your Own Home 
The Chemical Institute of New York, of which Dr. 

o'Consr Sloane is Educational Director, was found- 
ed to fill the need of ambitious, tar- sighted men who 
realize and recognize the splendid future Chemistry of- 
fers them, but who cannot spare either the time or the 
money to attend college. Dr. Sloane, a foremost au- 
thority on Chemistry, will teach you and slit! give you 
any individual help you may require. IIe will person- 
ally go over your papers, correct them, point out your faults, teaching you in a practical and interesting way. 
No special education required other than the ability 
to read and write English. Ono student has char - acterized our lessons as The course that takes the mys- 
tery out of Chemistry." 

Read What One of Our Recent 
Graduates Reports 

"I thought I would let you know of my success. I finished your course about two months ago ar,I ns,, have 
a fine position as chemist at the DuPont Dye Works. 
I am getting along line with my work and like it very 
much. It was through your course alone that I have 
been so successful. It is wonderful and I hope you have great success with it. 

(Name and Address on request). 

Easy Monthly Payments 
You do not have to have even the small price of the course to start. You can pay for it in small .monthly 

payments -so small that you won't feel them. The cost is very moderate,.. and includes everything, even the Laboratory Equipment -there are no extras to. buy with 
our course. Our plan of monthly payments Places a chemical education within the reach of everyone. 

Laboratory Equipment Given 
To Every Student Without 

Additional Charge. 
We give to every student without additional charge his chemical equipment, including forty -two pieces of laboratory apparatus and supplies, and seventeen differ- 

ent chemicals and reagents. These comprise the appa- ratus and chemicals used for the experimental work of the course. 

Special 30 -Day Offer 
For a short period we are making a special offer that will be worth your while to take advantage of. Write 

for particulars, using the coupon below or simply a postal card. This will not obligate you in the least. Do not wait until to- morrow. Send the coupon now while 
you think of it. 

Sign and Mail the Coupon for 
FREE BOOK 

CHEMICAL INSTITUTE OF NEW YORK, Inc. 
Home Extension Division II, 

66 -R -West Broadway, New York City. 
Please send me at once without any obligation on 

my part, your Free Book "Opportunities for Chem- ists," and full particulars about the Laboratory 
Equipment furnished to every student. Also please 
tell me about your plan of payment and your spe- 
cial 30 day offer. 

NAME 

ADDRESS 

CITY 

STATE 
RN, 11 -23 
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WALNART 

BAKELITE 
KNOB \ 4DJ 

BUSHING 

RUBBER 
FRICTION 

TENSION 
SPRING 

Vernier Adjuster 

Radio Confidence 
and Walnart Products 

The feeling of security, 
the knowledge that the 
part is working right, 
gives the radio fan a new 
delight - for no matter 
what may occur, he has 
learned that "Walnart" 
perform 100 %. 

You too can have this 
feeling of security if you 
equip your st with Wal- 
nart Parts. They cost no 
more than the other kind - and pay you over and 
over again in their contin- 
ued 100% performance. 

Send for catalog of 

Walnart Trouble 
Proof Radio Parts. 

Variable Condensers 
(Plain and Vernier) 

Variable 
Grid Resistance 

Inductance Switch 
Tube Sockets 

(Standard and 
ÚV199) 

Vernier Adjusters Inductance Switch Variable Grid Resistance 

WALNART E 

Variable Condensers 
(Plain and Vernier) 

Tube Socket 

Dept. 603 

IC MFG. C ®.1249 W. Van Buren St. 

Chicago, III. 

ONE THOUSAND AGENTS 
WANTED 

E want one thousand agents to sell subscriptions to RADIO 
WNEWS, SCIENCE AND INVENTION and PRACTICAL 
ELECTRICS. We will pay a generous commission for this 
work and help you in every way. Our three publications are 
leaders in their fields, ready sellers and this is an offer well 
worth your while. A few spare hours a day will bring you a 
handsome return. Write regarding our proposition at once and 
be the first one to get started in your vicinity. 

Experimenter Publishing Co. 
HERBERT H FOSTER, 'Sales Manager 

53 Park Place New York 

Radio News for November, 1923 

"Mr. Casey, sir," I said solmenly, "I give 
you my word that on June 17, 1923, I was 
listening in on my crystal set one I made 
with my own hands, using only a cigar box 
and three dollars worth of material -when 
I distinctly heard a sound that I can best 
describe by saying Tiff !piff P For a few 
minutes I thought it was merely static, but 
a little consideration told me that no static 
had ever said `Puff !piff !' in that tone of voice. 
Immediately I knew I was hearing a sun 
spot piff- piffing. And, Mr. Casey, the sun 
is 92,900,000 miles from the Earth. I need 
say no more regarding the capabilities of a 
well constructed crystal set." 

"And, to talk plain t' ye," said Mr. Casey, 
"you'd better not." 

"So. Air. Casey, sir," I said, "I only need 
remind you of what you already know : Mr. 
Duff secured a crystal from the Pesquagun- 
tic meteorite, put it in his set, and immedi- 
ately heard from Mars." 

"And went and dented his whole family 
with the axe," said Mr. Casey. 

"Ah V' I said. "But that was necessary. 
He explained all that to the coroner. The 
members of his family were so full of nega- 
tive animal magnetism that it spilled out of 
their ears, flowing through the house and 
short -circuiting the Martian ether waves. 
Professor Duff quite plainly informed the 
coroner that he had not meant to kill his 
family that they died was entirely an ac- 
cident. He merely wished to knock small 
holes in the tops of their heads, so that the 
negative animal magnetism instead of 
'flowing downward from their ears -would 
spout directly upward from the new 'holes in 
their heads and pass harmlessly :into 'The: 
upper atmosphere. You will recall, ; I -ant 
sure, Mr. Casey, sir, that after he had Made' 
the holes in the tops of their heads by 
tapping them there with the axe, he took 
them into the front yard and seated them 
back to back. He did that because his 
aerial was in the back yard. He did not 
want the negative animal magnetism _ to 
spout up against his aerial. It was, I admit, 
unfortunate that his family could not stand 
a simple jolt on the head. That was their 
fault, not his. The family of a true radio 
enthusiast should be so built as to stand 
'more than that when the radio enthusiast 
is enthusing normally." 

"Is that so ! Is that so, now !" said Mr. 
Casey in a tone I did not quite like. "And 
I suppose you would tap your own wife on 
the head with an axe if you got a notion 
she was a nuisance to your radio fooling ?" 

"No," I said promptly. "No, Mr. Casey, 
sir ! I would not. I have given the mat- 
ter deep consideration and if I ever wish 
to communicate with Mars -as I expect 
to shortly and my family oozes negative 
animal magnetism from their ears, I shall 
not puncture their heads with an axe. I 
have a far better plan. I shall bore holes 
in the tops of their heads with an augur." 

"I see ! I see !" said Mr. Casey in a tone 
I thought distinctly foxy. "So that's the gen- 
eral idea, is it ? And what was it you said 
you'd be wanting to ask this Duff guy, 
now ?" 

"A very simple question, Mr. Casey, sir," 
I said. "Up to the present time Professor 
Duff has not told the world what message 
he received from Mars. I want to hear 
from his own lips what that message was. 
I want to ask him to confide to me, in ab- 
solute secrecy if need be, the message he 
heard on that wonderful day. If possible, 
I want him to allow me to repeat the mes- 
sage to the members of the Upper Flush- 
ing Scientific and Annual Clambake Associa- 
tion, so that we may make the investigations 
we désire to make to learn positively 
whether the message was from Mars itself 
or from the moon Daimos. Or, possibly, 
from the moon Phobos." 

"And how will you know that ?" asked Mr. 
Casey. 
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"BUILD YOUR OWN" WITH "RASCO" PARTS! 
THE Radio Specialty Company- "RASCO" for short -now in its third year, is unquestionably the oldest and most unique radio parts supply house in 

the United States, if not in the whole world. This Company makes a specialty of small orders. No order is too small to get immediate and prompt 
attention. The reason is simple: 80% of our orders are small. 

The reputation of this house was built upon service. Ask any of your radi o acquaintances what they think of "RASCO" service, "RASCO" promptness. 
Thousands of unsolicited testimonials are in our files, to prove that we sere e the public as it has never been served in radio merchandise before. Be sure 
to get our great 84 -page catalog, containing over 550 different parts. Catalog contains over 350 illustrations. "WE CAN ONLY DISAPPOINT YOU 
ONCE." Try us with a 50e. order and make tis prove what we say. Prices include delivery to your door. 

We pay all transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS 

Order direct 
BIG PRICE REDUCTIONS THIS MONTH 

q Money 
satisfy 

if 
from this page. ['NOTE Ì goods do not satisfy 

RADIO STORAGE BATTERIES 
These batteries are 

guaranteed for two years 
and any battery becom- 
ing defectivo during 
that time will be re- 
placed. All of our bat- 
teries are made of new 
materials and are posi- 
tively net rebuilt as 
some inferior makes. 
Acid proof terminals, 
Patent vents, i n d e - 

structah a mpregnated cabinets. Strong 
carrying ha dies. 
N2400 Two volt, 40 ampere hours $3.90 
N640 Six volt, 40 ampere hours 7.25 
N666 Six volt, 60 ampere linen 9.50 
One to low price and weight of storage 
batteries, shipped express collect only. 

TAPPED "B" BATTERIES 
We positively guar- 

antee these batteries to e 

be of long life. We 
carry only fresh stocks. 
Discharge very uniform. 
Noiseless too. We guar- 
antee results. 
N2250 Small size, 
22% volt $ 85 
N2251 Medium Navy 
size. 22% volt $1.20 
N4500 Large size, 45 volt 2.30 

N3076 Dial 4" 

MOLDED DIALS 
We handle only the 

very best molded 
grades. Bushings ab- 
solutely true; dials 
cannot wobble. All 
dials for 44" shall. 
Letters inlaid in fast 
white enamel. 
N3074 Dial 2" 5.20 
N3075 Dial 3" .25 

$ 40 

"RASCO" SILVER 
DIALS 

Metal dials, silver 
surface, black enamel, 
inlaid lettering. Made 
for V4" shaft. No set 
screw required. Held 
by friction. Positive fit 
that will not come loose. °ABr 
All dials 214" dia. 
N800 Plate variometer; 
N801 Primary Condenser; N892 Secondary 
Condenser; N803 Coupler; N804 Filament 
Rheostat; N805 Grid Varlometei. Each 
style, 9.20 each. Set of six $1.15 

SERIES PARALLEL 
SWITCH ES 

Quick chango from one cir- 
cuit to another. Black com- 
position knob, nickle plated 
fittings. Blade radius P.". 

N2950 Series parallel switch $ 25 

SOFT RUBBER EAR CAP 
At last! Ear caps that will 

relieve headaches, earaches, and 
undue pressure on the ears. Fit 
all receivers. Exclude all out- 
side noises. Ear touches soft 
rubber only. 
N3500 Ear caps; per pair $ 50 

TUNED (Adjustable) LOUD- SPEAKER 
PHONE 

This "Rico" loud- 
speaker phone h a s 
rubber gasket under- neath diaphragm, 
making phone fully 
adjustable. T h i s 
phone gives amazing 
results as a loud-talk- 
er on 1 and 2 stages 
of amplification. Must 
be heard to be appre- 

ciated. Money 
refunded if not 
satisfactory. 
N2525 "Rico" 
tuned Loud - 
Speaker Phone 

h 5 

TO TUNE:7P ,üicM card ... 
ft. 
.55.75 

CRYSTAL DETECTOR STAND 
Has universe 

swivel joint, ad 
justable crystal 
cup. All parts 
nickel plated 
a n d polished. 
For mounting on 
base or panel. 
N1350 Detector stand $ 35 

4100 ,,, THROW SWITCHES 
Mounted on composi- 

tion block. Small 
enough for all radio 
purposes. 
N4100 Single pole $.25 

N4101 Double Throw S.P. $ 35 

BINDING POSTS 
foe30 is our small size, used 
foe phone connector. ' /z" high, 
nickle plated and polished. 
Each $ 04 

Initialed Binding Posts 030 124 
N 122 Antenna; NI23 "B" Bat. -; 
N 124 "A" Bat. +; NI25 "B" Bat. +; N126 "A" Bat. -; N127 Ground; 
N128 Phone. Letters in white enamel. 
Black composition 9 -16" dia. ; y4" high. 
Each style $ 12 

SPRING BINDING POSTS 
Nickle plated. Positive con- 

nection. Particularly useful 

6 

with bus bar wire 
44 N45 f o r panel 

45 : mounting a n d 
N44 is tapped for 
8 -32 screw. 
N45 Spring Post 

Each $ 04. Dozen $ 40 
N44 Post. Each $.07. Dozen 70 

TIN FOIL 
Best grade only. N850 has 

1500 sq. inches per lb. N851 
700 sq. inches to lb. 
N850 Tin foil lb $.35 
N851 Tin foil Th .35 

SWITCH KNOB 
N199 Knob is a favorite. 

1i /s" día.; height $4 "; 8 -32 
screw. N4451 has 8 -32 or 
10 -32 bushing, no screw. 

BAKELITE 180' 
COUPLER 

Tubes a r e natural 
color Bakelite, wound -I. with green silk. Alum- 
inum bracket, Fahne- 
stock connectors; t %" 
shaft. Primary 13 taps. 
180 to 550 meters. 

N3150 Coupler $2.45 
MOLDED VARIOCOUPLER 

Best molded Carlo- 
coupler parts made in 
this country. Rotor is 
31/2" dia.; width 
1% ". Primary tube 
4r /" dia., 22/z" wide. 
Complete w i t h all 
brass fittings but without wire. This coup- 
ler usually sells from $4 to $6. 

RHEOSTATS 
N2700 Molded variocoupler $1.85 

AND POTENTIOMETERS 
Well made in all respects. 

These rheostats come with 
metal dial and composition 
knob. Good merchandise 
despite low price. 
N4210 6 ohm rheostat $.27 
N421 130 ohm rheostat .30 

alum potentiometer $ 45 

THE RADIOGEM 
The simplest radio 

outfit made. The prize 
winner of the age. 
Lowest priced com- 
plete radio outfit on 
the market. Includes 
all parts for tuning: 
coil, tapped switch, 
crystal, cutwhisker 
wire. A child can 
assemble outfit i n 
half hour. 
N5353 Radiogem, 
no aerial or 
phone $ 75 

N5354 Radiogem, with 1000 ohm phone 
and 3' cord $2.00 

SPAGHETTI 
TUBING - 

- -- - ^ -_ ___ -- 
We only handle ;,;_ _-_----_ ---_ --,(0 

varnished flexible LL 

cambric - -- 
No substitute. 319 takes No. 22 wire; 
320 takes No. 18 to 20 wire; 321 takes No. 
16 to No. 18 wire; 344 takes No. 22 to No. 
28 wire. 
N319- 320 -321 Spaghetti, per foot ..5.06 
N344 Flexible soft rubber tubing; 10 
feet for $ 20 

N2222 Clip 

SPRING CLIPS 
New! This nickel 

clip has a new 
handy lug to slip 
under binding post. 
1M." long. 

$.I2 

199 
N I99 Knob $ 10 

N445I Knob 06 

BRASS STRIP AND TUBING 
Brass strip i / z " .L- ___ 

wide; 1 -16" thick; 6" 
long. 
N 1430 Per length $ IO 
N 1431 Brass tubing, %4" dia. inside 
dia. 3 -I6 "; 6" long; per length 15 

COPPER RIBBON 
Used for connecting pur- 

poses .005" thick. 
N700 M" wide; N701 i/" snide; N702 3 -16" 
wide. 
All sizes per feat...$.01 

SILICON STEEL 
Used practically in 

all studio - frequency 
transform. Better 
than ironers. Extremely 
soft. 2%" wide and 
.007" thick. 
N4900 Silicon steel per foot $ 08 

N4212 200 

SOLDERING IRON 
The smallest and 

handiest soldering iron 0° 
mule. Fits any fiat iron, toaster or perco- 
lator plug. Plug then becomes handle. 
Size 5" long. Complete but without plue 
or wire. Extremely useful for soldering 
radio connections. 
N2200 Soldering iron $1.45 

11II 

N2236 Ground clamp 

GROUND CLAMP 
Best ground clamp 
on the market. Fits 
all pipes from %" 
to 3 ". No solder- 
ing necessary. Non - 
rusting metal strip. 
Vill give m o s t 
positive connection. 

S 15 

SKINDERVI KEN BUTTON 
Famous Microphone For 

Transmitters 
Sold all over for $1. This 

is the genuine article. No 
imitation. Smallest and most 
sensitive microphone made. 
N9595 Microphone 5.75 

COPPER FOIL 
Thinnest copper foil made; 

001" Wick, 4" wide. 
N5025 Copper foil; per 
foot $ .10 

N5025 Copper foil; per 10 ft. length $.80 
NICKLE PLATED BRASS 

SCREWS 
At last! Fully nickle plat- 

ed screws for the experiment- 
er. We have the following 
sizes. 4 -36; 6 -32. 8 -32; 10 -32 
fiat and round head styles; 
54 
" % "; rA "; w' and 1" 

lengths. 
Price all size threads 144 "; 
ys "; ' /z ". Per dozen 
y." and 1 ". Per dozen 

MAGNET WIRE 
The following come on 8 -ounce spools: 

N2500, Double Cotton No. 18 $ .50 
N2501, Double Cotton No. 20 .60 
N2502, Double Cotton No. 22 .75 
N2503, Double Cotton No. 24 .85 
N2504, Double Cotton No. 26 .95 
N2505, Double Cotton No. 28 1.15 
N2506, Double Cotton No. 30 1.65 

The following come on 4 -ounce spools: 
N2507, Green Silk No. 20 $ 
N2508, Green Silk No. 22 
N2509, Green Silk No. 24 
N2510, Green Silk No. 26 
N2511, Green Silk No. 30 
N2512, Green Silk No. 32 
N2513, Green Silk No. 36 

MELOTONE LOUD SPEAKER 
The best popu- 

lar loud speaker 
on Ole market. 
Has tuned fea- 
ture the same as 
all ' Rico" 
phones. F i b r e 
hoe, heavy me- 
tal base, five foot 
cord. Nickle 
gooseneck. Great- 

est tuned loud talker. Compares favorably 
with most expensive speakers. Size overall 
1 " /, "; horn length lllz "; bell 6% "; to- 
tal /lei ght 9 ". 
N255 Melotone Speaker $4.90 

REINARTZ COIL 
Hard rubber center; double 

silk wire; 15 taps and 3 leads; 
with screw for panel or board 
mounting. 4%" diameter; tA" I 
thick. Duo -spider web wound 
N2550 Coil; 220 -600 
meters $1.90 
N2161 Coll; 150 -300 
meters $1.90 

DILECT RYTE 
PANELS ' 

Latest and hest panels. 
Better than phenolic 
materials as per report 

of Bureau of Standards. Highest dielec- 
tric strength. Si Wiest water absorption. 
N7100 Panel 7x10x3 -16" $ .90 

.05 
1.20 
1.60 
1.85 
2.10 

N7120 Panel 7x12x3 -10" 
N7140 Panel 7x14x3 -16" 
N7180 Panel 7x18x3 -10" 
N7210 Panel 7x21x3 -16" 
N7240 Panel 7x24x3 -1e" 

ALCOHOL BLOW TORCH 
Best small torch macle. 

Gives intense hot fume. 
Needle flame can be directed 
on any spot. Great for finest 
work. 
N892I Torch 5x1" ....5.85 
N8982 Torch 3xys" .....43,, 

$ 15 
2 

50 
.55 
.60 
.65 

1.05 
1.30 
1.85 

The following come on 8 -ounce spools: 
N2514, Enameled No. 20 $ .45 
N2515, Enameled No. 22 
N2516, Enameled Ne. 24 
N2517, Enameled No. 26 
N2518, Enameled No. 30 
N2519, Enameled No. 32 
N2520, Enameled No. 36 1.00 
N2521, Enameled No. 38, 4 oz. ... .85 
N2522, Enameled No. 40, 4 oz. 1.15 

.55 

.60 

.65 
.70 

RADIO SPECIALTY CO. 
98 Park Place New York City DEALERS 

Get Our Special Oldest and Original Exclusive 
_ Proposition Radio Parts House in U. S. 

Factories: Brooklyn, N. Y. Elkridge, Md. 

BAKELITE SOCKET 
Octagon shape. Four nickle 

binding posts, phosphor bronze 
contact springs. Best Bake- 
lite. 

. _..- N6510 Bakelite socket .5.40 
"MONODYNE" TYPE 

SOCKET 
This socket takes 'up less 

room than any socket on the 
market. - Made for Panel or 
base mounting. It ' occupies 
25 percent less room than all 
Diner sockets. Nickle plated 
and polished tube, fibre plate 
and 4 sockettes. Guarantees 
noiseless tubes. Wanderfall 
action. 
N6503 Socket with four r 
sockettes. $ 45 

ROSIN CORE WIRE SOLDER 
A non corrosive solder 

with flux inside. 
N4104 Solder per 18" length 6.10 

JUST OUT THE 
CATALOG 

HOOK-UPS, 
VACUUM 

TRA. NO 
TIONS, 550 ARTICLES, 84 PAGES All Armstrong 
Circuits: These 
important circu its 
a r e explained 
clearly, all values 
having been given 
leaving out noth- 
ing that could 
puzzle you. 

Just to name a 
few of the Vac- 
uum Tube cir- 
cuits: The V.T. 
as a detector and 
one -step amplifi- 
e r ; Armstrong 
circuits; one -step 
radio - frequency 
amplifier and - 
teeter ;three stage 
audio - frequency 

de 

amplifier; short 
wave regenerative 
circuits; 4 -stage 
radio - frequency 
amplifiers; radio 
and audio - fre- 
quency amplifier; 
inductively coupled amplifier; Armstrong 
superautodyne, etc. 

Catalog mailed only upon receipt of 
15 CENTS IN STAMPS OR COIN 
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AWonderfulRadioBar 
Receiving 

Radius 
600 Miles 

i 
Armstroñ* Regenerative Set 

Licensed under the Armstrong Patent No. 1113145 
HERE is a money saving Radio Outfit that will bring the news of the world -concerts, lectures and stock reports - 

into your hone. Would ordinarily cost 
$35.00 to $40.00. Sold complete tvïth head set, 
tube, batteries, aerial and ground wires, for 
only $23.2$! Connections simple and plainly 
marked. Easy to tune. Long receiving 
radius. Order NOW! Shipping weight, 12 
pounds. 

57RN9366 $23.25 

or amateur experimental and scientific use only. 
SEND FOR 

Our New Radio Catalog 
Everything for radio at lowest prices, 

including other complete sets. Many new 
hookups, complete list of broadcasting 
stations. Contains "How to Build an 
Aerial." Invaluable to expert and ama- 
teur. Mailed free. Ask for Radio Cata- 
log No. 82R05. 

Send for :phis 
Catalog RAE 

s k S ear Roebuc ' phiiadelphia. 
and Co. Chicago r WORLD 

GEST MAIL ORDER HOUSE: IN THE 

A "B" BATTERY 
Built for Radio 

By Radio Experts 
The Improved Re- chargeable "B" Battery 

Insures Noiseless Radio Circuits 
With the SIDBENEL Re- chargeable "B" Bat- 
tery you can count on four or six months' serv- 
ice on one charge alone. Recharging costs you 
only a few cents and with ordinary care the 
battery will last 5 YEARS in normal service. 
That is one of the many reasons why 

Sidbenel Storage "B" Batteries 
are universally.recogni c ed as "Perfect for Radio 
Work ?' 

Its many SPECIAL NEW FEATURES 
Hard Rubber Container Extra large plates 
Separate sealed cover for each cell Brings signals in very 

include: 

loud. 

SPECIAL PATENTED PLATES ARE USED 
They will give an immediate discharge of FIFTEEN AMPERE and a voltage of twenty -two and 
one -half variable from two volts up. Should it become partly discharged at any time, just connect 
it to your charger, lamp- socket or lighting generator, and within a few hours your SIDBENEL 
STORAGE "B" BATTERY will be recharged to its full capacity, costing you less than one -half a 
cent, and saving you the price of a new battery. Each time the battery becomes discharged you 
simply recharge it. 
Variable Type 201D Assembled Knocked Down 
1 unit 22% volts $ 5.00 $ 4.00 
2 units 45 volts 9.80 7.75 
4 units 90 volts 18.00 14.75 
5 units 115 volts 22.50 17.75 
A. C. Rectifier 1.50 .85 

Complete illustrated directions for charging 
from your lamp socket or from your generator 
and how to assemble come with each battery. 

Send for complete catalog of parts 

Trade in your old Sidbenel with $2.00 for new type. 

RADIO EQUIPMENT MANUFACTURING COMPANY 
25 MT. EDEN AVE., NEW YORK CITY 

"By the words of the message, undoubt- 
edly, Mr. Casey, sir," I said. "By the man- 
ner in which Professor Duff has so closely 
guarded the message, giving it out to no 
one, not even to the Sunday newspapers, I 
am convinced it was a message of the ut 
most importance. No doubt it is a message 
that, when revealed, will change the whole 
future history of the world. It may, and 
doubtless will, change our forms of gov- 
ernment, give us a new religion, give us an 
insight into the spirit world, and make of all 
men real super -men. By the phrasing of 
that message he received we may be able to 
judge whether it came from Mars or from 
the moon Phobos. It may be slightly dif- 
ferent in dialect -" 

"Well, go on, then, and ask him,'' said 
Mr. Casey. "He's in the nice little room 
down yonder, with 675 above the door. But 
don't be long. And don't rile him." 

I walked down a corridor which had 
rooms on either side, all neatly barred to 
prevent persons from annoying those inside, 
and I found Professor Duff. He came to 
the door and grinned at me through the bars. 
and I told him frankly what I wished. I 
explained the greatness of the Upper Flush- 
ing Scientific and Annual Clambake Asso- 
ciation. 

"Professor Duff, sir," I said, "as a delegate 
from that Association I am empowered to 
beg you to confide to us the message you 
received by radio from Mars. If possible 
we want your permission to give it to a wait- 
ing world. Until now you have kept it 
secret. It is time you let the millions of 
eager inhabitants share the message with 
you. In the name of Science, and for the 
good of the world, will you tell me what 
the message was ?" 

For a full minute Professor Duff looked 
me in the eye. Then he said : 

"Yes, I can trust you. You will repeat 
the message ungarbled and untwisted. I will 
tell you what it was." 

I trembled in every limb. I was fright- 
fully excited, but I tried to be calm. 

"What, sir," I asked, "was that world - 
epoch message you received from Mars ?" 

"It was," said Professor Duff, "this : 'Yes, 
we have no bananas.'" 

And then he climbed hastily up the bars 
of his door and uttered low twittering 
sounds, like a squirrel. 

1111111111 II 1 

I The Amateur To the Res- 
cue of the BCL 

(Continued from page 531.) 

quency amplifiers sufficient to give any rea- 
sonable distance and volume. A fine high 
frequency synchronous spark transmitter 
was also among their possessions. 

The instruction that they gave could not 
be beat outside of a regular school. Theory 
from the most elementary to the most ad- 
vanced was expounded by several competent 
instructors, and helped along by the members 
themselves. There were code instruction 
tables that could be worked at all speeds,, 
and beginners were soon graduated into the 
experienced class. 

A separate room was fitted up as a work- 
shop, in which tools and materials were sup- 
plied for building and repairing all sorts of 
apparatus. A very nominal charge above the 
regular dues was made to those members 
who wished to use the shop, in this way 
making it self supporting. A very complete 
library of radio and electrical books com- 
pleted the list of the club's belongings. 

About a year ago the members thought 
they would like to extend their sphere of 
usefulness, and include the broadcast lis- 
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Send For This Handy Book Today 

Contains 
Description and 

Illustrations of all 
Radio Parts 

Explains 
Functioning of the 
Apparatus in the 
Different Circuits 

This Pocket Size Edition Gives: 

Variable Condenser Capacities -Variometer 
construction- Illustrations and description of 
radio symbols. CI Why rheostats should have 
greater contact surface. C [Advantages of light 
weight receivers. ("Why Why Bakelite is the best 
insulation for radio. Cl New and ingenious in- 
ductance switch and knob -Defines radio 
terms- Explains importance of good aerial and 
ground. (, But -most of all -It shows the be- 
ginner, why the highest class apparatus is the 
most economical and satisfactory -54 pages of 
interesting information and illustrations. 

HIS BOOK IS FREE 

Write for it today. Address Radio Dept. A. 

KELLOGG SWITCHBOARD &- SUPPLY COMPANY 
1066 W. Adams St. Chicago, Illinois 

Columbus, Ohio Kansas City, Mo. Portland, Ore. San Francisco, Cal. 
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Adapter No. 429 
for 199 Tubes. 75c 

De Luxe No. 400 
Price 750 

Small- space, No. 401 
350, 3 for $1.00 

Na-ald W. D.I I No. 411 
Price 75c 

It's the Contact 
th at coun ts 

ACAREFUL examination will show that each 
contact in Na -ald " "sockets and adapters is of 

a wiping nature on a broad surface, and so de- 
signed that strong tension is permanent, no mat- 
ter how often the bulbs may be removed or how 
much the connecting prongs in the tubes vary. 
Na -ald sockets are moulded of Bakelite, with 
uniform cross -section and cure, and other engi- 
neering features incorporated to avoid plate to 
grid losses and to insure that each tube develops 
its fullest efficiency. 

The new Na -aid dials combine rare beauty of 
design with highest efficiency in use. These dials 
are moulded from genuine Condensite in such 
a way that absorption losses are reduced to a 
minimum. Knobs are so shaped that fingers do 
not conceal clear numerals and graduation on 
the bevel of Na -ald dials. 

Na -ald Circuit Booklet packed with each 
Na -aid product 

Write for "Why a Bakelite Socket ?" and other 
descriptive literature 

Alden Manufacturing Company 
Manufacturers cf sockets and dials for every radio requirement 

Dept. K. 52 Willow Street 
SPRINGFIELD, MASS. 

Cable Address, Aldeneo 

nnrumumi 
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Na -ald Special Socket 
No. 499 for U.V.199 

Tubes, Price 50c 

Two -is -One Socket for 
W.D.II and 200 Tubes 

No. 459, Price 50e 

No. 3783 -3/16" insert 
3784 -%a" Insert. 3 %" 

Dial. Price 75c 
2 and 3" Dials 35c, 

3 for $1.00 

Add -A -Unit Line 
The ideal way of_ building a Radio 
Set -least labor, no. "fussing" - 
least cost -and your set is -flex- 
ible to meet all new conditions, 
hookups and discoveries as they 
arise. 

Each unit is complete, with its own Bakelite panel, dials, knobs, 
contact points and wiring. 
No shopping around for all these parts. Yet you have the excite- 
ment of testing out all the new hookups, by making new combi- 
nations of these standardized units. 

RPM units include: 
Variometers mounted and un- 
mounted, variocouplers mount- 
ed and unmounted, Coupled Cir- 
cuit Tuners mounted and un- 
mounted. Detector Units, Au- 
dio Frequency Amplifying 
Units, Radio Frequency Ampli- 
fying Units, and anew type mounted or unmounted Vari- 
able Condenser- capacity from zero to .0006237 M. F. 
RPM instruments are all moulded Bakelite. Mounted 
units come with uniform engraved panels. They are backed 
by an absolute guarantee of workmanship. Their splendid 
performance has made every user a proud booster for the 
RPM Unit Line. 
Send for our circular of these units and suggested hookups. 

f RADIO 
Complete Stock -Both Sets and Parts - 

All Makes 

ROSE RADIO SUPPLY 
129 Camp Street New Orleans, La. 

Send 10e for latest catalog 

"MASTER" Radio Products 
Manufactured -by -Radio Division of 
UNION CONSTRUCTION 

COMPANY 
Oakland, California 

Choice Jobbing Territory Still Open. 
Write for particulars 

Radio News for November, 1023 

teners. At first this idea aroused the ire of 
the more staid and stable of the members, 
but finally it was put through to the great 
satisfaction of all concerned. Within sev- 
eral weeks after the first anonuncement of 
the new policy, about 40 BCL's enrolled, 
and this number gradually crept to 60. Now 
these members, at . a special rate of dues, 
increased the club's treasury by $312 a year -a tidy sum. 

These fellows did not attend the reg- 
ular meetings, but had special meetings 
arranged for them, at which instruction 
and advice particularly suited to them was 
given. Some of them brought their sets 
and had them looked over and their troubles 
sought out. Others brought their new ideas 
and circuits and laid them on the floor, where 
they were discussed and their merits and 
demerits thrashed out. Larger quarters were 
not necessary because most of the new mem- 
bers enrolled chiefly for the service that 
they could receive, rather than for the 
weekly association, and therefore only about 
one -half of the membership was at any one 
time present. 

These newcomers were also allowed the 
privileges of the library and of the work- 
shop; this latter was charged for at the 
regular fee. If, on account of inexperi- 
ence, or for any other reason, they could 
do their own shop work, one of the other 
members would do the work for them at a 
slight extra charge. When put on top of 
the dues, these fees brought the additional 
money taken in in a year's time, to over $500 

In addition to this, suitable receiving ap- 
paratus and a loud speaker were provided on 
certain nights and between special hours, 
for the use of those who wanted to get cer- 
tain stations and did not have the facilities. 
Quite frequently an open house was ar- 
ranged, at which the members could take 
their friends, and have them listen to a 
special concert, to a prominent speaker, or 
to the baseball or fight returns. 

To sum it all up, the idea helped to bring 
about a better understanding between the 
BCL and the amateur. With a better knowl 
edge of his apparatus, the BCL was able 
to cut out most of the interference which 
he formerly laid to the amateur, and he be- 
came more capable of choosing his circuits 
and sets, and to more easily find out the 
trouble when things went wrong. And the 
amateur became more tolerant and began 
to respect the rights of his friends, and 
furthermore began to glory in his increased 
power and prosperity. 

The Amateur Traffic 
Problem 

(Continued from page 536) 
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value and importance the traffic that IS 
handled carries 1 

A station may handle 350 messages in 
one month but in 90 per cent of the cases 
337 of these will be, "Please QSL card," 
the entire total of which does not equal 
the importance of one short message trac- 
ing a lost shipment or similar intelligent 
communication. Right down in your radio 
hearts YOU know it too -every one of 
you who really takes the game seriously! 
Then why, oh why, do you admit the fact 
and then sneak out to your little shack and 
brazenly take and forward a dozen more 
of the rubber -stamp atrocities ? It's a 
downright reflection on your operating 
ability, for it takes no skill at all to copy 
a message when all you need pay any at- 
tention to is the address and signature; 
you can guess the text, and on messages 
of the objectional kind the address and sig- 
nature merely comprise two groups of call 
aefters. Any cargo grade operator can 
handle that traffic. 
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Every Tube You Buy Should Have 
the Protection of C -H Control 

There Is a Specialized Rheostat by the 
Mailer Builder for Every Requirement 

The Cutler- Hammer engineers, world -famed specialists 
in electrical control, provided in their now famous C -H 
Radio Rheostats a new standard in accuracy of design and 
quality of workmanship among radio instruments. 

Outstanding, was their originality of construction. Built 
almost entirely of non -warping metal- finished in beautiful 
satin nickel and ebony black- furnished with adjustable, 
spring contact fingers, comfortable knobs of genuine Ther- 
inoplax, and nickeled pointer, these rheostats were quickly 
recognized as worthy of the trade -mark they carried. 

And as the science progressed and new tubes were intro- 
duced the C -H engineers evolved new models anticipating 
every requirement. Today there are four specialized C -H 
Rheostats (the 4-ohm vernier, the 4 -ohm plain, the 3o-ohm 
and the 1:25 -oh1n) to control any tube you desire. Each has 
been designed for the service it must render, and can only 
be wired to give the voltage needed for the tube it protects. 
For satisfaction in radio, demand the mark of the master 
builder on your control instruments. 

THE CUTLER -HAMMER MFG. CO. 
Member Radio Section, Associated Manufaaurers of Electrical Supplies 

MILWAUKEE, WISCONSIN 

One Half Million C -H Radio Rheostats Now in Use 

"Built by 
Rheostat Builders" 

C -H 4 -Ohm Radio Rheostat 
Perfect control for the one ampere, 
six -volt tubes, or WD 11 (dry cell) 
type. With vernier, for detector tube 
control. 

Type 11601-H1 $1.50 
Plain type for amplifier tube control. 

Type 11601 -H2 $1.00 

C -H 30 -Ohm Radio Rheostat 
Precise control of the one -quarter 
ampere, sixvolt WV 201A and 
C 301 -A) tubes or the UV 199 type 
on 4.5 -volt source. 

Type 11601 -H9 $1.50 

C-H 125 -Ohm Radio Rheostat 
For control of the current- saving 
UV 199 tubes on a current source 
of six volts. Use your storage cell 
with the new tubes -it will need re- 
charging only at long intervals. 

Type 11601 -H $1.59 

C -H Variable Resistance Unit 
Adds to your five -ohm rheostat just 
the resistance required to control 
the % amp. 6 -volt 'A" type tubes or 
the UV 199 type. Saves the cost of 
new rheostats and the trouble of re- 
drilling your panel. Fully adjust- 

able for change in battery 
potential. 

Type 116017H12 . 25e 

SUTLER- HAMMER 
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The Perfected Radio Plug 
A Splendid Specimen of 
Weston Workmanship 

So simple, quick and convenient that every 
owner of a Radio Set will soon be using nothing 
else. 

I lustration shows how terminals attach by 
merely shoving them into plug. Lower illustra- 
tion shows how by pressing the triggers toward 
each other -terminals may be instantly released. 

No tools required -no broken fingernails. Per- 
fect contact, always. One plug does the work 
of several, where quick changes or experimen- 
tation is required. 

Originally made for the exclusive use of the 
Weston laboratories in their experimental work. 
Now on the market, because this plug was too 
good to keep from the public. 

At All Dealers 
If your dealer cannot supply you, send his name, 

and we will fill your order direct. 

WESTON ELECTRICAL INSTRUMENT COMPANY 
173 WESTON AVENUE NEWARK, N. J. 

Makers of the World's Standard Electrical Instruments 

Electrical ct ca! 
Indicating 
Instrument 
Authorities 

Since1888 %V]E!!;1rON 
STANDARD - The World Over 

PIONEER." Instruments 
Surpassingly Beautiful 

The rich mahogany finish of 'their molded Bake- 
lite shells, contrasting with the deep green of 
the silk -wound stators, and both set off by the 
polished nickeled hardware -give "Pioneer" in- 
strumentsa "class" that instantly attracts every 
esthetic eye. 

. They'll make your radio set "look like a thou- 
sand dollars" and -their performance will de- 
light you quite as much as their looks. 

Variometer - $6.50 
Variocoupler $7.00 

So internationally popular that we've had to 
buy and equip a new plant that has quadrupled 
our producing capacity. 
Awarded the Radio News Certificate of Ap- 
proval, with a high score on every count. 
Positive contacts, close coupling and permanent 
alignment of moving parts. Variocoupler is 
wound inside the shell like a variometer -an 
exclusive "Pioneer" feature. 
Order from your Dealer or remit direct to us, 
giving us name and address of dealer you wish 
to favor. 

Circular Free. 

PIONfE 
10 

RPORATIO 
963 Abingdon St. - ' Galesburg, 111. 

European Branch Office: London, Eng., 27 -28 Anning St. 
Gaston E. Marhaix, European Mgr. 

1,!1 
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"Pioneer" Variometer-$6.50 

"Pioneer" Variocoupler -$7.00 
Branch Offices: 

New York City 220 Fulton St. Chicago, Ill. 33 So. Clinton St. Kansas City, Mo. 208 Baltimore Bldg. Minneapolis, Minn. 705 Plymouth Bldg. San Francisco, Calif. 623 Larkin St. 

RHAMSTINE* 
The Rhamstine* Victophone replaces the 
reproducer on your phonograph and 
transforms it into an ideal loud- speaker. 

$7.50 post paid. 
J. THOS. RHAMSTINE* 

500 Woodbridge East Detroit, Mich. 

V° Globe Phones for 
$4.5° 

A purchase at a bankruptcy sale enables us 
to offer 300 pairs Globe Radio Head Phones, 
2200 Ohms at $4.50 per pair. Complete price 
list of radio parts sent upon request. Aitken 
Radio Co., 504 Superior- Street, -- Toledo, Ohio: 

Radio News for November, 1923 

HELP THE NEWCOMERS 

Now that we've brought up the ques- 
tion of operating ability, let's see what this 
means. Seldom if ever do we hear "QRS" 
in the air any more. Surely there are just 
as many or more beginners in the field than 
ever. Where do they pick up their initial 
training? It looks as though they've been 
badly scared, or sneered down by some of 
the older heads in the game. Have you 
realized what that attitude leads to, you 
who had to learn once yourself, but can- 
not tolerate other beginners? The latter 
are going to GUESS at what they don't 
GET and that's a mighty serious fault. 
Once a man forms the guessing habit, he 
is doomed as an operator. Suppose he 
took up operating as a means of livelihood, 
how long would he last with a com- 
mercial concern if he GUESSED at what 
he missed? What a terrible toll of lives 
would be taken if a railroad telegraph op- 
erator were permitted to GUESS the train 
orders ! Don't be guilty of making a 
GUESSER of the other man-use the 
Golden Rule. 

If you handle the right kind of traffic, 
your messages will be of such importance 
that you can't AFFORD to have them 
guessed at! As for YOUR individual oper- 
ating ability, are you quite sure that you are 
a GOOD operator. Just the faculty of 
handling the code at a high rate of speed 
doesn't make an operator. Are you familiar 
with every one of the Government regula- 
tions insofar as they govern amateur sta- 
tions? Do you know how :'PROPERLY to 
call and answer a station? Can you say a 
great deal in a few - well -chosen radio abbre- 
viations? And can you send good, clean-cut 
signals for a lengthy period at a fair rate 
of speed without falling all over yourself -:' 
Ask yourself these questions -it may 
surprise you to be honest with yourself ! 

Here are a few more pointers on actual 
operation. Why in the world, after once es, 
tablishing communicatiòn with a station, do 
the majority find it necessary to call such a 
station ten or a dozen- times prior to each 
transmission? For ' example, a station has 
four messages for another. He calls him 
and receives an acknowledgement and an 
invitation to proceed with his business. He 
sends one, message. An OK is received and 
he then calls the receiving station ten or 
twelve times, signs his own call five or six. 
and follows with another short message. The 
writer has never yet listened in on a typical 
amateur receiving set and not been able to . 

find his man right there in the same identical 
place each time. Why not assume that such 
a communicating station can do the same 
with your signals? He doesn't need a long 
call to find you each time between messages, 
make your calls short and snappy after com- 
munication is once established -other fel- 
lows are waiting to use the air. 

Here's more when you have transmit- 
ted a message, DON'T go back and repeat 
the address and signature voluntarily. If 
the receiving operator misses anything, he . 

will tell you -don't assume that he didn't; 
get it. Give him credit for at least ability 
equal to yours, or slow down to suit your 
ability to his. 

Perhaps one of the most common present - 

day practices, and to the writer's mind one 
of the most obnoxious, is the double sending 
now almost national in adoption. You don't 
HAVE to send each word twice as a rule! 
Don't you know that if each word of,each 
message were sent only once, QRM. would: 
be cut in two? It doesn't take any kind of 
an operator at all to copy stuff sent double. 
QSZ was a signal created exactly for that 
purpose. If an operator DOES require dou- 
ble sending, he will request that you QSZ. 
Some of you say, "We have to do it to get 
through the QRM." Nonsense.! Let me re- 
peat-if double sending--were eliminated, ex- 
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"RICO" PRODUCTS 
"RICO" Tuned (Adjustable) Melo- "R(CO" Tuned (Adjustable) 

tone Loud -Speaker ;.:: Loud -Speaker Phone 

VIS.03 
GOODS 

ARE 
GOOD 

GOODS 
BACKED 

BY The hi;lhest grade, lowest priced, and most popular loud- speaker on the mar- 
ket today. This speaker is equipped with "Rico" TUNED "adjustable" 
loud - speaker unit. Comes fully equipped with fibre horn, heavy cast base, 
nickel goose neck and 5 foot cord. This low priced speaker compares well 
with Iho most expensive ones. Length of boro 11 5/2"; total height 9 ". 

No. 2:D Melotone Loud -speaker $6.00 

"RICO" 
Luble Phonodapter Guarantee 

CAPACITY EQUALS 
43 PLATE 

CONDENSER DOubio 
Phonodapter 

Z5c 

"RICO" Fibre Horn 
Loud -Speaker 

Complete 

$10.50 

This is the famous "adjustable" loud -speaker phone A twist of the wrist adjusts sound from low to high. No rattle is possible. Maximums volume. Illustration full size. 
No. 25 Loud -speaker phone $4,50 

PPE; HOLES 
FOR PANEL 
MOUNTING 

"RICO" Tuned (Ad- 
justable) Phones 

OLESICB 
TABLE MOUNTING MOUNTING 

-BINDING 
POST 

THE "RICO" STRAIGHT LINE 
CONDENSER 

TO ïUNE:T,cáp sic°fr°riy 

This condenser marks a revolution in condenser building. It is the 
simplest and most practical type of condenser as yet developed for 
broadcast and amateur work. This condenser has been developed by 
Our engineers after considerable research work and has been pro- 
pounced perfect by experts. 

CROSS SECTION 

Our highest grade loud- speaker. Horn made of 
heavy fibre and substantially built. Height 23 "; 
lo" bell. Equipped with No. 25 tuned loud- speak- 
er phone. A wonderful speaker! A wonderful 
value! 

. No. 115 Loud -speaker, complete ....$10.50 

41500Yl'lf 

SOME OF THE OUTSTANDING POINTS: 
1 -Large rapacity (.001 Mf.) 2- Replaces a 42 -plate condenser. 
3 -Uses a mínimuus of space, size 25,4 "221/2"xl% ". 
4 -For panel mounting or for table mounting,-universal in its scone. 
5 -One complete revolution of dial adjusts condenser from usiniuuuu 

to nsaximuus. 6- Vernier etfen . 

7-Absolute straight line curve. 9- Accumulates no dust between plates as is the ease with air 
condensers entirely enclosed. 

9 -Light weight.. Condenser only weighs 3 oz. 
10 -Less titan -1 -10th amount of parts as used in ill sty; le ¡nosh 

plate condenser. 
11 -Can never get out of order. 
12- Impossible to short circuit. 
12-Works in any position, vertical or horizontal. No counterweights 

needed. 
14- Lowest in price for high class condenser. 
15- Compactness. Size only 31/2;'x2 1/2"xt%" over all. 

The Rico Straight Line Condenser rust be seen to be appreciated. 
Mude of the best materials that money can buy. Stands in a class 
by itself. All metal parts finished in - nickel plate. 

We will refund your money if this condenser is not all wo claim 
for it. 
No. 450 "Rico" Straight Line Condenser complete with @Q. 5 
moulded dial Pl75 
No. 451 the sane condenser but without dial (shaft is for $1.50 inch) 

INDUSTRIES 
CORPORATION 

131 Duane Street, New York City 
Cable Address: Ricotrade, New York. 

Detroit Distributor 
Koplay & Ross, 1244 Randolph St., Detroit, Michigan 

filM111í11il1lfi dl'íl'YiîYtreíYs11IYefYíYIYíYIIreclrYím(YíYIIYíYitYíYlMfYíl~torraMlñl 

The best phone on the market today. Ex- 
tremely sensitive with great volume of 
sound. Only phone made using the new patented adjustable diaphragm. Three 
pole feature with center pole in mathe- 
matical center of diaphragm. 
No. 20 -2000 ohm Head set $6.00 
No. 30 -3000 olla' Head set $7.00 

r----SEND NO MONEY 
C O U P O N R.N.11 

Radio Industries Corp., 
131 Duarte Street, New York City. 

Gentlemen:- Please send me by Parcel Post 
"Rico" for which I will 
pay the postulan Use amount of 

Name 

Street 

City Stata ---------------- 6.---- - - - - -d 

www.americanradiohistory.com

www.americanradiohistory.com


610 

U.S.TOOL 
CONDENSERS 

Climatic changes 
eventually spread 
a film of oxidiza- 
tion over the sur- 
face of plates and 
spacers. A high 
resistance is set up 
to the radio fre- 
quency currents. 
U. S. Tool Con- 
densers are pro- 
tected against oxi- 
dization by a pat- 
ented chemical pro- 
cess, developed 
after tireless re- 
search and experi- 
ment. 

Plates and Spacers 
Chemically Treated 
to Prevent Oxidizing 

THE greatest enemy of condenser 
efficiency - oxidizing of plates 
and spacers - is conquered in 

U. S. Tool Condensers, as described in 
the adjoining panel. Years of contin- 
ual use and exposure leave these con- 
densers unharmed -as perfect as the 
day they were purchased. Built to 

maintain a reputation, gained thru 
years of honest manufacture. Every 
other feature of these condensers is as 
thoughtfully evolved. Write for illus- 
trated booklet and the name of the 
nearest U. S. Tool dealer- TODAY! 

U.S.TOOL 
COMPANYES' 

118 Mechanic St. 
Wiwark,nr.d. . 

tfaturn fie 
Above The Ordinary "Radio Products" 
Automatic Plug 

AUTOMATICALLY p e r f e c t 
electrical connection. Made or 

broken with one swift, simple move- 
ment. Terminal tips, held in a vise- 
like grip that tightens the harder 
you pull on the cords. Lever in- 
stantly releases the tips. Each Sa- 
turn Plug fully guaranteed. - 

LIST $1 X00 
PRICE, 

Perfect Jack 
CROWFOOT Offset (illustrated in 

circle below) reduces soldering to 

utter simplicity. Solder and flux al- 

ready on blades. Nickle- plated brass 
bracket with rounded corners. Spring 
German- silver blades. Sterling silver 
contact point. 

No. 1 

No. 2. 
No. 3 
No. 4 
No. 5 

LIST PRICES 
Single Circuit Open 

Closed 
Double " 
Single Filament Control 
Double " 

The Saturn Mfg. & Sales Co., Inc. 

48 Beekman Street 
New York, N. Y. 

Slight 
Touch 

Releases 
the Tips 

50c. 
55c. 
75c. 
75c. 
sOc. 

DX- PHANTOM -CIRCUIT 
No Aerial- Ground -Loop required -just a piece of wire laid 
on floor or ground brings in near and far stations won- 
derfully free of static and interference. with one tube and 
50 feet of wire laid on floor user writes: . . had Chi- 
cago, Minneapolis, Denver at 9. a.m. Night reception 
COAST to COAST. P. Ewing, Hardin, Montana." 
Vesco simplified circuit is easily operated, but one con- 
trol for tuning in. Dry cell tube may be used for portable 
set.. Inexpensive to make as few parts are needed. Quickly 
constructed by the inexperienced from our complete instruc- 
tions sent postpaid for 25c., including hook -up of two - 
stage amplifier. Stamps accepted. - - - 

Box 117 VESCO RADIO SHOP, Oakland, Calìt. 

ENGRAVING MACHINES 
For 

RADIO PANELS 
And Other Radio Engraving 

ENGRAVERS & PRINTERS MACHINERY CO. 
Sag Harbor, N. Y. 
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cept on request of the receiving operator, the 
heavy QRM wouldn't exist. It would be as 
though 50 per cent of the stations had shut 
down ! Try it ! 

Now about proper forms for traffic hand- 
ling. First, if you are going to handle any 
traffic that amounts to anything, you must 
include a message number, check, office of 
origin and filing date. Filing time is op- 
tional. Make MESSAGES of your traffic 
-not NOTES, as now. You already un- 
derstand and use the message number sys- 
tem; continue to do so. A check prevents 
loss of words of great importance. Learn 
how to properly check a message though. 
Inasmuch as your traffic is all overland and 
involves no charges, the simplest method 
would be to adopt the domestic count, that 
is, counting only the wording in the body as 
now done by the commercial telegraph com- 
panies. Every message MUST come from 
somewhere -hence an "office of origin." 
Most communications are of little -value un- 
less dated, therefore date 'em. A filing time 
often" helps and is worth while, although it 
cannot be considered as absolutely necessary. 
Use your judgment in this connection. 
USE COMMERCIAL METHODS FOR SEND- 

ING MESSAGES 
In sending your message in proper form, 

do it right. When you end' one message, if 
you are sending a group of messages to one 
station, without waiting for acknowledg- 
ment between each, merely make an "AR" 
after each, following with "KA" and on into 
,the next one. At the end of the series, make 
"AR" your call letters once, and the letter 
"K." This signifies to the receiving station 
that you are through transmitting, have no 
more business for him and' are now ready to 
receive his traffic. Once. this procedure is 

memorized, the annoyance of a station com- 
ing back with an "RRK" after you have fin- 
ished your traffic to him will be eliminated. 
Instead, he will merely acknowledge your 
series and start right in on his 

The form which you- use -should,çinvey 
all the necessary information to him without 
the necessity of your telling him, "That's 
all OM, clr nw ga urs." Read your United 
States regulations carefully ; all of these 
points are completely covered in them. And, 
too, don't make such a difficult, long drawn 
out process of concluding your communica- 
tion with a particular station. Ordinarily. 
enough time is consumed here to put through 
several more messages. The regulations dis- 
tinctly state that. "a station shall - indi- 
cate conclusion of correspondence with a 
like station by means of the signal `SK' 
(sent as one character) on the part of each 
station, followed by its own call letters." 
That is all -not another dot ! The typical 
finish among amateur stations is something 
like this, "Well, OM, gess NM nw, CUL 
best 73's OM GN SK SK 73." This seems 
to make it obligatory on the part of the 
other man to do his share, so he comes back 
with, "OK OM 73 CUL 73 SK GN." For 
some unknown reason the first man must 
also render a long drawn OK for this -oh, 
I needn't go on -you all know the stuff, but 
while an exchange of 73's in signing off is 
not objectionable, even this formality could 
be dispensed with unless a couple of personal 
friends are working together. Our object - 

must be to cut QRM to an ABSOLUTE 
MINIMUM and the only possible way now 
in view of the thousands of transmitting 
amateurs in the game, and increasing daily 
is to eliminate every single unnecessary dot ! 

Now, how about acknowledging a mes- 
sage? This is also covered by regulation 
which states that acknowledgment shall be 
in the form prescribed by the International 
Telegraph Convention. This consists of the 
call letters of the transmitting station sent 
once, the message number or first and last 
numbers correctly received, the letter R 
(once or twice), the call letters of the re- 
ceiving station once, and the signal "K," 
,.SK, "- "KA," as fits the condition__ .__ 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1923 611 

Double Filament 
Control Jack 
Price $125 

Single Filament 
Control Jack 
Price $1.00 

Open Circuit 
Price 70 cents 

Closed Circuit 
Jack 

Price 85 cents 

- and now this 

Variable Grid Leak 
is added to the line of 

J®i iJ S 
TRADE MARK 

I ANTI -CAPACITY 
1:1 E D 

%Miff e 
Radio Jacks and Switcnes 

Variable Grid Leak 
Price $1.50 

See its compact, sturdy construction -it's built to outlast your 
set. Continuously variable over a wide range of resistance - 
from 0 to 10 megohms. A dust -tight aluminum cap prevents 
accidental damage and assures long, satisfactory service. And, 
as with all the other Improved radio specialties, there's 

Only One Hole to Drill 
-no soldering to do 

Improved Radio Jaks and Switches not only save drilling and 
soldering -they save time, temper and money -they eliminate 
unsightly contact points on front of panel -give you a neater 
job -give you better results by reducing capacity effects. 

Ask your dealer for the little round jacks and switches with the 
red button, or write for folder describing the entire line. 

Detector Amplifier 
Switch 

Price $1.50 
Inductance Switch 

Price $1.85 

Double Pole 
Double Throw 

Switch 
Price $1.60 

Double Circuit 
Jack 

Price $1.00 

Improved "A" 
Battery Switch 

Price $1.00 

Single Pole 
Double Throw 

Switch 
Price $1.25 

Series Parallel 
Switch 

Price $1.50 

RADIO IMPROVEMENT CO., Inc., 29 W. 35th St., New York 
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w and 
prove 

ario 
With Internal Pig Tail Connections. 
Wave Length Range 180 to 570 Meters. Positively Guaranteed. 

Type 50 

With 
Closed Rotor 

Price $7.50 

The Greatest Variometer Ever 
Produced 

. A Leader in Appearance and Performance 
Three years ago Remler introduced the "moulded Bakelite" Variometer. Since that time the engineers of the Remler Company have made a thorough scientific study of the applica- tion of varionteters to every phase of radio reception. As a result of this exhaustive study 
a new and improved variometer, the greatest ever produced, is now offered to the public. 

It has the lowest minimum and highest maximum wave length ever obtained in a variometer and the wave length variation is exactly proportional to the reading of 
the dial scale. It will cover the entire range of amateur and broadcast wave lengths 
when used with any vario-coupler. When used with a Remler varie- coupler the 
wave length range is guaranteed to be from 180 to at least 570 meters. Pigtailed 
connections are used between stator and rotor resulting in perfect contact and quiet 

operation. All metal parts are buffed and nickeled; green silk wire is used 
on both stator and rotor. The general appearance and quality of the bakelite 
molding is the best ever built into a radio item. 

If your dealer cannot supply you send the attached . 

cmtpon _Erect tö us with express or postal money order.- 
Write for complete descriptive circular. Remler Radio 

Mfg. Co. 
248 Fi:st S:reet 
San Francisco, Calk. 
Centlemen: 

Please send me by return parcel post 
ono new and Improved Remler Vario- 
meter Type 500 for' which I enclose 
Seven dollars and fifty cents ($7.50). 
If for any reason whatsoever I am not 
satisfied with this Variometer, I can 
return it to you express collect and you 
will refund my seven dollars and fifty 
cents in full. 

Nane 

Addio,, 

REMLER RADIO MFG. CO. 
Home Office: 248 First St., San Francisco 

154 W. Lake St., Chicago 30 Church St., New York City 

WOC-- TRESCO 
Licensed under Armstrong U. S. Patent No. 1,113,149 

A long distance, 
1000 mile, 600 me- 
ter range regener- 
ative tuner for 

$10.00 
Add parcel post on 
6 lbs. New circuit 
startling results. 
Cheaper than crys- 
tal set. Uses any 
aerial. Amplifiers 

to match set for your loud speakers. Circu- 
lars free -Full ins,, actions. 

'FRESCO 
Tri City Radio Elec. Supply Co. 

BOX 148 DAVENPORT, IOWA 

Print Your Own 
Cards.circuìars,labels book,paper.Press$12. 
Larger$33 Job press $150. Save money - Print 
for others, big profit. All easy. rules sent. 
Write factory for press catalog, TYPE,cards, 
etc. THE PRESS CO.. 0.72 Meriden. Conn. 

VACUUM TUBE HOSPITAL 
We Repair and Guarantee Them 

Repairing the following tubes and many 
others 

Vacubub Amplifiers and Detectors 
Moorehead Amplifiers and Detectors 
DeForest Amplifiers and Detectors 

Cunningham C- 299 -C- 300 -C- 301 -C -301A- 
C -302 

Radiotron it -V -199- 200 -201- 201A -202- 
WD-11-WD-12. 

Reasonable Prices 
Mail orders solicited and promptly 

attended to. 
Satisfaction Assured 

GEORGE H. PORELL CO., Inc. 
Telephone: 7931 -R 

SOMERVILLE (44) MASS. 

i,_OLD COINS, LARGE FALL SELLING CAT - 
alogue of coins for sale free. Catalogue quot- 
ing prices paid for coins; ten cents. William 
Hesslein, 101K Tremont Street, Boston, Mass. 
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The writer freely admits that this proper 
form of acknowledgement is practically un- 
known, in fact, he does not EVER remem- 
ber hearing it used either by commercial, 
naval or amateur stations, either foreign or 
domestic ! It is the PROPER form, how- 
ever, and is really short and convenient, for 
it tells the entire story in the fewest pos- 
sible words. In the event that communication 
is good, with little or no interference, even 
just a simple "RK" will generally suffice. 

MANY MESSAGES ARE NOT DELIVERED 

There is another point just as important 
as any that have gone before, that the writer 
wishes to touch on. It's an old sore, but 
apparently has never healed -message deliv- 
ery. - Perhaps it would be more appropriate 
to say, "non- delivery." Think of all the 
wasted effort on the part of the conscien- 
tious originating and relaying stations when 
a message is pushed to the city of its destina- 
tion, generally overcoming terrific handicaps 
to reach there within a reasonable time limit, 
only to be delayed many hours, often several 
days and frequently NEVER delivered by 
the final receiving station ! The writer prides 
himself on the fact that in all his years of 
amateur operation, a message reaching his 
station for delivery or relay never failed to 
reach the addressee (or next logical relay 
station) as soon as was humanly possible. 

Boys, it's easy! One of the Ieading ama- 
teur publications recently carried a request 
for suggestions on message delivery. There 
is a definite system to follow here. If a 
message reaches your station for delivery in 
your own city or nearby, in other words, a 
message that requires no further relay, it's 
up to you. When you have concluded com- 
munication with the station from which you 
have just copied such messages,,THAT is the 
time to take care of it, not at the end of 
the evening, 'nor yet the following morning. 
If you have telephone facilities, try and 
locate the addressee by this means. Call 
on the information operator for assistance if 
need be. If you are unsuccessful in locating 
your party, and have definitely established 
the fact that telephone delivery is impossi 
ble, try and pass the message to a reliable 
local station which is near enough to the 
addressee to deliver it in person and AT 
ONCE! Perhaps a little inconvenient, but 
surely the game is worth it. Failing all 
else, there is Uncle Sam's postal system, and 
if you get it in the post office that same 
night, the chances are nine to one that the 
addressee will receive the message in the 
morning mail. Your sole object should he 
to deliver that message in the quickest pos- 
sible manner. 

The fault most of you make is in holding 
all the business you may receive for local 
delivery, until the end of the evening, when 
it is generally too late to rouse the addressee 
and you accordingly hold it over until the 
following day to be delivered at your con- 
venience. Drop that habit -do all that is 
physically possible to deliver your local traf- 
fic within a few minutes of its receipt. You 
can imagine where the Western Union and 
Postal companies would be today were they 
to deliver messages at their convenience. The 
system as above outlined for message deliv- 
ery is substantially the same as used by these 
world famous companies and it has proved 
its worth. Phone first, then personal delivery 
where phone fails, and finally U. S. mail 
where no quicker means is available. 

In the case of message delivery, how very 
few of you know the proper procedure in 
the event of it being impossible to accom- 
plish such delivery for some reason beyond 
your control. The answer is- service the 
station of origin! So few service messages 
are handled over amateur radio circuits that 
99 per cent of you can't recognize them when 
they ARE offered. There is nothing mysti- 
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Why he couldn't hear XZBQ 

Dubilier Duratran 
Price $5.00 

At all good dealers 
Send for descriptive circular 

HE could hear NEN and YST clearly enough 
on 360 meters. But the 550 -meter XZBQ 

station, broadcasting particularly good program- 
mes, he could hear only faintly. 

His set had a radio -frequency transformer with 
an amplification factor that was good only for the 
360 -400 meter stations. That was why XZBQ 
and other 500 and 550 meter stations were almost 
inaudible. 

It is this very difficulty that the Duratran, the 
new Dubilier radio -frequency transformer, over- 
comes. It has an amplification factor of over 20 
for the entire wave -length band of 220 to 550 
meters and amplifies well on an even wider band. 

For this reason the Dubilier Duratran will give 
remarkably good amplification in any circuit re- 
quiring a radio- frequency transformer. 

Dubilier Condenser & Radio Corp. 
48 -50 West Fourth Street, New York 

DUI3ILIER DEVICES 
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CONTINENTAL 
"WewYbrles Leading f u3io Mouse" 

R1E SYMBOL OF SERVICE 

Rad Iola 
Loud Speaker 

UZ -1320 reproduces broadcasted programs 
with clear and undistorted tones. 

The magnetic system, the shape of i:he horn 
and the material of which it is made are of 
the very best. Mechanically this unit is very 
ruggedly built. The finish is of a dull black 
with a felt base. The bell is 12/" in diameter 
and the height is 26/ "- 

One adjustment is provided for 
securing maximum efficiency on 
different values of signal strength. 

UZ-1320 LIST PRICE, $36.50. 

CLAMP NUT 

TO TELEPHONE 
PLUG OR 
OUTPUT OF 
RECEIVER 

LOCK NUT 

ADJUSTING NUT 

CONTINENTAL RADIO and ELECTRIC CORPORATION 
SIX and FIFTEEN WARREN STREET, NEW YORK, U.S. 

Amplification Perfection 
with an audio transformer means PURE TONE. 
QUALITY with MAXIMUM VOLUME 

PRICE $7 

Ask your electrical dealer, 
or sent carriage charges 
collect. (Wt. 1 lb.) 

FtC TIMERTRAN 
Audio Transformer 

is acknowledged by professional radio engineers to 
be the STANDARD OF EXCELLENCE for 
audio amplification. 

The reason for the popularity of The AmerTran 
among professional radio men is apparent in the 
Amplification Chart shown in our Circular No. 
1005. 

Turn ratio, 5:1. Amplification ratio, 30 -40 
times audibility in the flat part of the curve. 

American Transformer Company 
Designers and builders of radio 177 Emmet St. Newark, N. J. transformers for over 20 years , > 

N ®T® 
"B" BATTERIES 
WITH INSULATED BINDING POSTS 

ü DETACHABLE WIRE CONNECTOR 
NOW MFG CO. 

424 W 33ñÓ ST. NEw YORK -_531 -5O DEaRBORNST,CNICAGO. 

TU-WA Y PLUG $1.00 
Takes 1 -4 head -sets. Does snore for a dollar than 
any other plug, and does it better. Catalogue free. 

Carter Radio CO. 
207 S. State St. CHICAGO: 
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fying about them. A very elaborate service 
system is in force by all commercial tele- 
graph and radio companies, using abbrevia- 
tions similar to your own Q signals to 
shorten their service messages. 

Suppose the address as received by you ot; 
a message for A. L. Jones, signed Arthur, 
was insufficient to effect delivery. Your 
proper procedure would be to IMMEDI- 
ATELY direct a service message to the sta- 
tion from which you received the message in 
question, such service reading as follows: 
"To 1ZE: Yrs date A. L. Jones, sined Ar- 
thur undeld GBA- 910." This would mean 
to 1ZE that the message which he forwarded 
to you that same date, addressed to -A. L. 
Jones, signed Arthur, was undelivered by 
you because of insufficient address, the GBA 
meaning, "Give better address." He would 
accordingly refer to his copy of the mes- 
sage, change the date of the service if neces- 
sary, insert the message number if desirable 
and forward the altered service to the station 
from which HE received the original mes- 
sage, signing it with his own call letters. 
Example : "To 3PZ : Yr nr 3 of 19th Jones 
sined Arthur undeld GBA -1ZE." This 
service eventually gets back to the originat- 
ing office which, by getting in touch with the 
person filing the message, is enabled to secure 
a corrected address. He, therefore, starts 
the answer back: "To 1ZE: SYS (See 
your service) date our nr 3 of 19th Jones 
sined Arthur correct adds 319 Court St., 
Chicago, Ill.- 3PZ." By the same relay sys- 
tem, 910 is supplied with the corrected ad- 
dress and is enabled to effect delivery, which, 
while delayed, gives the game a much better 
boost than no delivery at all. Perhaps you 
think this an unnecessary amount of trouble. 
Boys, it's SYSTEM, and if you don't want 
to handle traffic systematically, you should 
get out of the game -you are contributing 
to its eventual downfall -inevitable if im- 
provement isn't evident very soon ! 

There is another service system which 
must not be confused with the above de- 
scribed method. This is a method used by 
the commercial companies to show on the 
face of a message transmitted just how such 
transmission was accomplished. In practice 
the operator, while sending with his right 
hand, makes certain rough characters on 
the face of the message with his left. The 
common form of such notation is as fol- 
lows : "1 3IW YB NX 11.10 p.m. 17th." In- 
terpreted this means "message number ont 
to station 3IW, sent by operator YB, re- 
ceived by operator NX, sent at 11.10 p.m. on 
the 17th." Form this habit also ; you thereby 
have every necessary bit of information di- 
rectly on the message form, enabling instant 
reference' to any questioned point. It is dif- 
ficult to learn to "service" a message with 
your left hand while sending with your right, 
but you can do it with practice. It is not 
necessary, of course, for you can make the 
notation between transmissions, in a few 
seconds. 

Every operator should adopt a personal 
sine of one or two letters -most of you do, 
so we will pass over this. Suffice it to say 
that it helps enormously in tracing a mes- 
sage, as well as in passing your traffic if 
you know who the other man is. 

The foregoing touches on the more im- 
portant points and serious mistakes in the 
amateur world today. There are numerous 
others -long, useless calls, unnecessary CQ'- 
ing and many of the more familiar breaches 
of good operating. These, too, you must iron 
out. The writer by no means wishes to con- 
vey the impression that he discourages ama- 
teur radio -just the opposite. It is a grand 
and glorious game, and the writer derives 
an immense mount of enjoyment from his 
own amateur station. The purpose of this 
article is to endeavor to point out the neces- 
sity for putting amateur radio on a busi- 
ness- like basis for the good of the game. 
It will take a very high order of co- opera- 
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\4nunted Variometer 

Mounted Variocoupler 

Type ri Tuner 

Detector 2 -stage Amplifier 

RADIO EQUIPMENT 

ATWATER 
KENT Radio Sets 

and Parts embrace a vari- 
ety sufficiently wide to meet 
the requirements of every 
user of radio. 

Sets commence with the sim- 
plest combination of tuner 
and detector unit, and include 
the most complete arrange- 
ment of radio and audio am- 
plification that has been found 
practical. 

Parts include every instrument 
necessary to the assembling of 
complete sets. 

Every instrument is designed 
and made in the ATWATER 
KENT plant and represents the 
accumulated experience of 
more than 25 years in the 
design and manufacture of 
electrical equipment. 

Literature describing the entire line of Atwater 
Kent Radio Sets and Parts sent on request. 

a -stage Amplifier 

Variable Condenser 
Table Mounting, Top Control 

Variable Condenser 
Table Mounting, Front Control 

Variable Condenser 
Pane/ Mounting 

ATWATER KENT MANUFACTURING COMPANY, PHILADELPHIA, PA. 
4943 STENTON AVENUE 

.ahers of 
THE WORLD'S HIGHEST GRADE IGNITION 

STARTING AND LIGHTING 

r 
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DE LTA 
Gold-Stripe Radio Headsets 

".GUARANTEED ABSOLUTELY EQUAL OR SUPERIOR TO 
OTHER STANDARD MAKES AT MUCH HIGHER PRICES" 

No. 500 
2200 Ohm 
$6.00 
No. 501 

3200 Ohm 
$6.50 

An Institution of 13 Years Standing. 

1\1\1\1 i1i1li 
tP t1E WORL 

APPARATUS FpR 

¡^ 
., 

,`''` 

DB 

Home of Nationally Famed Delta Electric Products. NEW YORK SAN FRANCISCO WINNIPEG 

Reproduces clear- 
ly and "Naturally. 
There's no "fuzz" 
or "tinny tone." 
DELTA Gold - 
Stripe Headsets 
are known to be 
extremely sensi- 
tive. 

DEALERS and JOBBERS: 
Stock now for winter. 

Demand assured. Write for discounts. 

DELTA ELECTRIC 
COMPANY 

470 Delta Block Marion, Ind. 
Standard Makers of Radio Apparatus, 
Bicycle Lamps, Auto Spotlights, Lan- 
terns, Flashlights and Flashlight Batteries 

ALL SIZES, FROM 2 VOLT 

MARK 0 
GSA 

BATTERY 
90 AMP. HRS. ' 

IN RUBBERLITH CASE 

Highly Ornamental As Well As Efficient 

The Rul'iberlith . case is a composition case with a 
high gloss giving the appearance of ebony. It is mould- 
ed in one piece, including handles and cells -no jars to 
break -and is practically indestructible. A worthy 
addition to your set. 

BATTERIES UP, CARRIED IN MAHOGANY FINISH CASES 

SOLID BY 
MANHATTAN ELECTRICAL SUPPLY CO., 17 Park Place, New York, N. Y. 

STANLEY & PATTERSON, 23 Murray St., New York, N. Y. 

J. H. BUNNELL & CO., 32 Park Place, New York, N. Y. 

PACENT ELECTRIC CO., 22 Park Place, New York, N. Y. 

ALSO RADIO SUPPLY STORES AND ALL MARKO SERVICE STATIONS 

MADE BY 

MARKO STORAGE BATTERY CO. 
1402 ATLANTIC AVENUE, 'BROOKLYN, N. Y. 

Branch, Jefferson at Bedford Ave., Brooklyn, N. Y. 210 W: 54th St., New York, N. Y. 

IF YOU HAD A FRIEND IN NEW YORK 
who would buy whatever radio equipment you needed from 
the smallest part to the complete set either assembled or un- 
assembled -who would personally test each article you de- 
sired -who would gladly and freely advise you when you 
needed help -who was not interested in any radio manufac- 
turer -who carried out your instructions to the letter and 
did it promptly, prepaying all shipping charges - and at 
prices less than if you did your own buying -he would be a 
real friend indeed! Well, here he is -write at once and get 
acquainted with the friendly service and money -saving story 
of the PERSONAL SERVICE PURCHASING BUREAU, 
Dept. 15-505 Fifth Avenue, New York City. 

THEOF Y &OPERATION O 

REFLEX CIIRCL ITS 25 
by EDWIN 5. WATKINS 

tlpractico/ book bbyya rac /icó /man who knows re //s 
the WHYond HOW pof /he móst.pgwerfu/ radia 
circuits ln existence. Describes the construct 
ion of S/X different sets - including the famous 
NEUTRODYNE.`Dtstonce'fodes awes when using 
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tion to do it, but are you, as amateurs, going 
to pronounce it hopeless and continue your 
aimless drifting without giving the BUSI 
NESS of amateur radio a fair trial? 

The writer willingly shoulders all the 
deep mutterings and criticisms that will un- 
doubtedly be heaped upon him for these 
words if this starts even the smallest move- 
ment towards BUSINESSLIKE AMA- 
TEUR RADIO ! I thank you! 

Some Power Consider- 
ations in Radio Trans- 

mission ' 

(Continued -from page 534) 

The second parenthesis is a measure of 
the radiating power of the transmitter and 
is known as the meter -amperes product. A 
trans -Oceanic station usually has a meter - 
amperes rating of 30,000 or more. The 
figure given would correspond to an antenna 
height of 100 meters, and a current of 
300 amperes in the ground lead. Broad- 
casting stations run much lower ; the average 
500 -watt set, for example, may have an an- 
tenna height of say 30 meters, with 8 am- 
peres at the base of the antenna, correspond- 
ing to about 250 meter- amperes. As for 
amateur transmitters, with a,. current of 3 
amperes and say 15 meters height, quite a 
number have spanned the ocean with less 
than 50 meter -amperes -when the spanning 
was good. It may be mentioned that these 
figures are for actual antenna height, and 
that often the Austin -Cohen formula is 
given with a constant 120, which is twice 
as great as the 188 in the version used 
in this article. In that case "effective" or 
electrical antenna height is used, and this 
is generally about half the physical height, so 
that in reality the two formulae are the same. 

At the receiving end the antenna height 
also influences the received signal, but sta- 
tic disturbances increase in the same propor- 
tion, so that in practice there is no advan- 
tage in raising h= indefinitely. The receiving 
antenna should have as low a resistance as 
possible, since the factor R appears in the 
denominator of the equation. The usual 
way of decreasing R is by employing regen- 
eration ; by this means the resistance may be 
made to approach zero, and at the same time 
the tuning is sharpened by the lowering of 
the decrement of the receiving system. 

For actual results in practice the simple 
transmission formula must be modified by a 
factor 
e 0.000047 = d 

, e being 2.718. 
V( 

This must be divided into the denominator 
of the right -hand side of the equation, and 
its effect is to make I= much lower for a 
given value of "d." Also, with lower wave- 
lengths the value of the absorption factor 
increases, and there is some optimum value 
at which, for the given distance, I= will be a 
maximum, and this is known as the optimum 
wave -length for that distance. For a very 
long distance, say 7,000 miles, the optimum 
wave- length will be of the order of 20,000 
or 30,000 meters. But when there is no ab- 
sorption, then obviously it is highly advan- 
tageous to be working on a low wave -length, 
since then the sample formula holds, and X 

appears only as a first power in the denom- 
inator. The modified formula as above 
gives results for daylight, when absorption 
is a maximum. 

A simple physical analogy for broadcast 
or amateur telegraph transmission as we 
know it today would be the case of a liquid 
welling up out of a pipe at a constant rate, 
and spreading over a flat plane of some po- 
rous material. Now imagine that in some di- 
rections, at times, the material becomes im- 
pervious to the liquid; then at points along 
these channels the rate of flow of the. liquid 
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would be much greater. This corresponds 
to the favorable conditions of night reception 
when distance records are made. A condi- 
-tion when the liquid is uniformly soaked up 
in all directions would correspond to day- 
light radio transmission, and, of course, 
during this interval the liquid would not 
get out nearly as far from its source unless 
the rate of emission was greatly increased. 

Fig. 1 shows graphically the effect of ab- 
sorption at the lower wave -lengths. The 
curves are re -drawn from a logarithmic 
graph in the very instructive paper of - 

Messrs. Nichols and Espenschied already 
cited. The upper curve shows the strength 
of the received field at Elberon, computed 
according to the formula, without taking 
absorption into account. The lower curve 
includes the absorption factor. It was found 
by actual measurements of the received en- 
ergy that the strength of the field from the 
ship fluctuated between these two curves, 
falling to the lower line during the day, and 
rising at favorable times during the night 
to the upper line. 

Analysis of these curves brings out the 
following facts : If we assume, with the 
authors, that a minimum field strength of 
200 micro -amperes per meter is necessary 
for reliable telephone communication, under 
absorption conditions, the range is limited to 
400 kilometers, or 250 miles. The upper 
curve in Fig. I falls to the same level at 1.100 
kilometers, or 700 miles. As far as real dis- 
tance reception is concerned, at about 1,200 
miles the absorption curve is run down to the 
zero line, while the non- absorption curve is 
still well up in signal and falling very 
slowly. Its characteristic is such that fnr 
double the distance the signal drops only 
to half the value, and so on. "It is .there- 

- seen," the writers conclude, "that many 
if not all of the long distance transmissions 
which have been realized for short period_, 
of time probably can be explained simply on 
the basis of there having occurred an ex- 
ceptional clearing up of absorption at a time 
of unusually favorable interference condi- 
tions." In other words, DX records on short 
waves are the result of some receiver picking 
up the energy which is normally absorbed 
by the atmosphere, at a time when, through 
some obscure and transitory physical change, 
the atmosphere does not take its usual toll 
from the passing electric wave. 

Among other energy relationships which 
arc not always clear to experimenters is the 
matter of detector response, which is tied up 
directly with the matters discussed above. 
Everyone who follows the literature has 
seen references to an alleged threshold value 
below which a detector will not work, hence 
the desirability of radio frequency amplifica- 
tion before the rectifier. R. F. amplification 
is indeed valuable, but 'the actual reason for 
its efficacy lies in the square law response of 
detectors. Fig. 2 shows how the response 
of a detector varies with the received cur- 
rent. The steepness of the curve increases 
at higher currents and voltages. If we sup- 
ply a voltage equivalent to 10 microamperes 
of received current to the detector, we get a 
response of less than half an audibility unit. 
If we supply 80 microamperes, after say one 
step of R. F., we get an audible response of 
20 units. By increasing our input 8 -fold, 
we can increase the output 40 -fold. It is a 
matter of a larger investment yielding a 
greater percentage return than a small out- 
lay. The effect is the same as if the detector 
"lay down" at some definite point and did 
not function below this level, but actually 
the existence of this point is a myth, and the 
explanation is found in the square law of 
response. 

The only detector v -hick does not follow 
the square law is the oscillating tube. This 
has a straight line characteristic, and it can 
readily be seen, by comparison with Fig. 2, 

how much more favorable to weak signals 

e 

So/pron, 
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RADION 
panels 

are 
impervious to 
moisture 
Moisture is a conductor of radio frequency currents. When a panel 
or part absorbs moisture from the air it causes short circuits be- 
tween terminals. These short circuits reduce volume and frequently 
are the cause of distortion. 
Tests have proved Radion Panels impervious to moisture. Try 
them and notice the difference. 
Send 15e for sample test pieces 2 x 3 inches. 

18 Stock Size Panels 
Radion being an insulation material especially made for wireless 
use, has the lowest phase angle difference, lowest dielectric constant, 
highest resistivity and supreme moisture, gas and acid repelling 
properties. 

American Hard Rubber Co. 
11 Mercer Street, New York 

DION 
Panels --Dia s-Knobs -Sockets -Insulators 

ot 
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The Thousands of Users 
The thousands of users of C R L Adjustable 
Grid Leaks will be interested in the newest 
C R L product -a potentiometer in which 
the same patented features found in the 
Grid Leak have been incorporated. The 
resistance is adjustable without steps to pro- 
duce the finest graduations, and is abso- 
lutely non -inductive. 

New Type of Potentiometer 
No Choking Back of Radio Waves i. R L Non -inductive Potentiometer 

Patented March 13. 1923. 
Other Patents Pending 

The new C R I. Potentiometer has no wirc.tvouud evil to choke back or retard the high frequency radio 
waves. 1t is built with a pare graphite resistance strip that will not deteriorate or change its character- 
istics. The absence of coils of fine wire eliminates 111 trouble from loose turns. 
A transparent rover over the working parts protects these parts from dust and moisture and permits a 
clea- view of the interior. A patented pressure contact insures noiseless operation and prevents any 
wear of the resistance element. 
The same method of mounting which lias made the (' R L (grid Leak so poptdar is used -Drill only one 
hole in the pa"nI and nnnnit either instrument in a jiffy. 

Every instrument carefully teted.before it leaves the factory. 
No. 110 (400 ohms maximum resistance) $1.75 

2.00 No. 111 (2000 ohms maximum resistance) 

Central Radio Laboratories 
305 16th Street Milwaukee, Wis. 

TDOTENTIOMETERS - Non -Inductive - 

:ask your dealer or send 
cor bulletin 3006 -S. 

Give your loud speaker 

a treat. 

Bristol 
One Stage 

Power Amplifier 
A unit that can he used as a third stage with- 
out howling. The usual objections against a 
third stage of audio frequency amplification 
are entirely eliminated by the use of the new 
"impact" circuit. 
The Bristol One Stage Power Amplifier 
does not require separate "A" or "B" bat- 
tery. It uses common tubes such as U.V. 
201A, 216A and V.T.2. 
A remarkable achievement -a third stage 
audio that works RIGHT -install one to- 
day and give that distant station a chance 
to come in like the locals. 

THE BRISTOL COMPANY 
Waterbury, Conn. 

BRANCH OFFICES: 
Boston New York Pittsburgh Philadelphia Detroit Chicago St. Louis San Francisco 

MONTROSE CONDENSERS 
11 Plate Vernier $2.20 
23 Plate Vernier 2.55 
43 Plate Vernier 3.33 

3 Plate Condenser 
-_ 

11 Plate Condenser 1.20 
23 Plate Condenser 
43 Plate Condenser 2.00 
.00025 mfd. Bal.Vernier 2.70 
.0005 mid. Bal. Vernier 3.30 
.001 mfd. Bal. Vernier 4.00 

MONTROSE MFG. CO. 
1200 Bedford Ave. Brooklyn, N. Y. i 

199 NECESSITIES 
WIMCO 199 SOCKET I .75 
WIMCO 199 C SOCKET 1.00 
WIMCO 199 ADAPTER .75 

Send for free literature. 
Jobbers' inquiries solicited. 

THE WIRELESS MFG. CO., Canton, Ohio 
MANUFACTURERS -DISTRIBUTORS 
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such a characteristic is. It is equally hos- 
pitable to all signals, and treats them all 
alike, giving the weak as much response, in 
proportion, as the strong, while other forms 
of detectors than the heterodyne favor strong 
signals. This gives telegraph reception of 
C. W. signals, as used by amateurs, an ad- 
vantage over telephone listeners, and ex- 
plains why the amateurs in general cover 
greater distances with lower power than the 
broadcasting stations. Of course, the B. C. 
L.'s also use heterodyne reception, at 
times, but the resulting speech is usually 
so distorted that there is no gain in range, 
and the resulting interference with other 
listeners is known to everyone. 

For commercial radio telephone reception 
a field strength of 200 micro -volts per meter 
is needed, which, with a 10 -meter receiving 
antenna, would correspond to a total received 
voltage of 2,000 micro -volts. If the antenna 
resistance is 25 ohms. the received antenna 
current would be 80 micro -amperes. But for 
freak reception probably a few microam- 
peres, or even a fraction of a micro -ampere, 
is probably sufficient in the absence of QR\I 
at the receiving station. and this ratio is a 
fair measure of reception from a nearby 
broadcasting station, or a local amateur. as 
compared to long range work on the same 
waves. 

It is only a matter of time when all ad- 
vanced amateurs will analyze the power 
problems of radio transmission along the 
lines outlined in this article, just as thc ama- 
teurs of today rate their antenna power in 
terms of watts in the antenna. where their 
predecessors spoke of two-inch spark coils 
and the like. The advantage of exact 
methods is that one knows where one is at. 
Using the principles discussed, one knows 
that if a broadcasting station doubles its 
power it will be heard twice as loudly, al- 
though the new antenna current will be only 
1.41 (the square -root of 2) times the old. 
If a C. W. telegraph station doubles its 
power. the increase in the antenna current 
will be the same, but the station will get 
through only 1.41 times as loud, to receivers 
using heterodyne reception. Knowing the 
underlying principles. an amateur can pre- 
dict the improvement to be expected if he 
changes front a five -watt to a 20 -watt trans- 
mitter, and make numerous other practical 
calculations, while without an understand- 
ing of the relation of power and sending 
current to range and received current he is 
about in the position of a man who wants 
to become an international hanker, but does 
not know anything about foreign exchange. 

The Nerve System 
of the Sea 

(Continued from page 522) 

bearings to vessels. The system is regarded 
as the most accurate in the world. being 
capable of giving bearings within one -tenth 
of a degree. Approximately 90,000 bearings 
were furnished to vessels during the past 
year. By the use of the more recently 
developed system of radio compass beacons 
the captain of a vessel may determine his 
own bearing by radio. 

The principal radio stations of the Navy 
on the Atlantic Coast are at Bar Harbor, 
Sayville, L. I., Annapolis, Arlington, Cayey, 
P. R., Guantenamo, C. Z., and Panama. 
There are also a large number of costal 
stations. The Bar Harbor station receives all 
messages from Europe, and from the fleet. 
The messages are then relayed by leased 
wire to Washington. The Sayville station 
is used as a transmitting station to the fleet 
and as a standby for Annapolis. Annapolis 
is the principal Atlantic Coast transmitting 
station to Europe and to the Pacific. Both 
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the Annapolis and Sayville stations are 
operated by remote control from Washing- 
ton. The stations in the Canal Zone are 
under Naval control according to agree- 
ment with the Republic of Panama which 
provides for the broadcasting of entertain- 
ment programs as well as official business. 

In the Pacific, the Naval radio service is 

practically the only means of handling press 
dispatches, the Associated Press sending on 
an average of about 1,000 words daily 
from San Francisco to Honolulu and about 
800 words to Manila. Several radio circuits 
are maintained by the Navy in the Pacific. 
but the chief one both in length and volume 
of traffic handled operates between San 
Francisco and the Philippines. A half - 
hourly schedule is maintained between San 
Francisco and Honolulu. There are sta- 
tions also at Guam and Cavite, and at 
Tutuila in the Samoan Islands. 

The Cavite station is in constant com- 
munication with French Indo -China and the 
Dutch East Indies. Northward from 
Cavite, circuits to Peking and Shanghai are 
maintained. Eastbound trans- Pacific traffic 
is sent direct from Cavite to San Francisco. 
In Alaska the main Naval radio stations arc 
at Sitka, Ketchikan, Seward, Kodiak, Cor- 
dova, Dutch Harbor, and St. Paul. As the 
Alaskan cable is often out of commission. 
the. Navy's radio chain is frequently called 
to accept commercial messages for the 
Northwest. 

Nearly 1,000,000 words a month for the 
Navy, and 240,000 words for other Govern- 
ment departments are handled at the Wash- 
ington radio office through which all in- 
coming and outgoing dispatches for central 
Government bureaus are transmitted. A 
conservative estimate places the annual 
number of words handled at 15,000,000. 
The Navy is the largest user of the serv- 
ice, the Department of Agriculture next. 
with around 2,000,000 words, followed by 
the State and War Departments. Based on 
commercial rates it is estimated that the 
Washington service annually handles a total 
of more than $4,000,000 worth of business. 

In addition to the Governmental and 
public services rendered by the Navy's radio 
organization, the Navy has played a lead- 
ing part in the field of radio research. The 
policy pursued has been one of close co- 
operation with manufacturing companies 
in designing and producing equipment. The 
improved spark gaps and wave changers 
were called for in Naval specifications sev- 
eral'years before the desired type was finally 
developed. A number of designers were 
trained by the Navy to learn naval condi- 
tions and requirements, and the radio ap- 
paratus designed became the standard for 
similar apparatus used on merchant ves- 
sels. Testing laboratories are maintained as 
an aid to manufacturers in keeping equip- 
ment up to standard. The development of 
efficient insulators for use on high'voltage 
power lines all over the world is a Navy 
accomplishment resulting from experi- 
ments with porcelain and composition in- 
sulators used to support radio antenna. 

Outstanding results have been obtained 
by the Navy in designing radio antenna and 
in constructing self -supporting radio towers. 
The design of the 600' and 450' steel towers 
at the Arlington station has been followed 
at all high -power Navy stations, and has 
been adopted by commercial companies. 
Considerable research study has been made 
of atmospheric disturbances and wave- 
lengths. A system for the automatic relay- 
ing by radio of received signals has been 
developed. For example, the Arlington 
station transmits time signals on 2,650 
meters and the messages are automatically 
relayed by the Anacostia station on wave- 
lengths of 360 to 412 meters. , High speed 
transmitting and recording systems have 
also been developed. 
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"Built First to Last" 

Only the Set 
You Build 

Will Suit You 
If you have just half the soul of a real 
radio fan, a complete, ready made set 
will pall on you in a week. Build your 
own! 
You want radio performance, to be 
sure, but you want it of your own crea- 

"tion. What so fascinating as to plan, 
to assemble, to adjust and construct? 
And finally to get the radio results and 
the set compactness made possible by 
this splendid line of distinctive parts - 
different and better. 

Demand Coto! 

Get Coto! 

New Coto Compact 
VARIOMETER 
Especially designed for new wave- 
lengths, 200 to 600 meters and for the 
much demanded compactness. Size 
3 /x3 %x1% in. In brown polished 
bakelite with honeycomb wound stator. 
Beautiful in action and appearance. 
Base or panel mount. Type 8000, $5.00. 

Jobbers! Dealers! 
The Coto line has the efficiency, the 
appearance and the advertising for 
big selling. Write at once for latest 
Price and Discount List. 

Coto -Coil Co, 
87 Willard Ave. 
Providence, R. I. 

Pacific Coast Branch, 
329 Union League Bldg., Los Angeles, Cal. 
Northwestern Branch, 
Geo. F. Darling, 705 Plymouth Bldg., 

Minneapolis, Minn. 
Southeastern Branch, 
C. P. Atkinson, Atlanta Trust Co. Bldg., 

Atlanta, Ga. 

New Coto Compact Vernier 
Condenser 

Only 2% inches square. Rotor 
plates soldered to shaft. Stator 
plates soldered at three points. 
.0005, $5.00; .001, $6.00. 

New Coto Compact 
Variocoupler 

Twin sister of the Variometer. 
Size only 3%x3x3s/a in. Range 
205 to 600 meters. Base or panel 
mount. Type 9000, $5.50. 

Coto Special Audio 
Frequency Transformer 

Turn ratio Of 3 to 1. Coto Quality 
thrcughout but made to sell at a 
vopular price. Type 4500. 02.50. 

The Original Honeycomb 
Wound Inductance Units 

Popular low priced favorites of the 
amateur and experimenter. De- 
scendants of the Coto Coils that 
guided the N. C. navy planes 
across the Atlantic. Said mounted 
or unmounted. 

Cotogrip Tube Socket 
Has unique double positive grip 
of tube terminal posts. Best hard 
rubber insulation. Type 7000, 85c. 

I ar nr s twin' in' f anwt 
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RADIO VETERANS DEMAND 
$7.65 TRIM1Vl $5.00 

"Professional" "Dependable" 

The finest instrument of its kind that 
money and science can produce. Molded 
Bakelite cases and ear caps; single bar 
Tungsten steel magnets light weight; 
exceptional tone and volume. A $12.00 
Quality for $7.65. 

$10.00 
ACOUSTICOLA 

Phonograph 
Attachment 

Head Sets 
Positively the only headset on 
the market sold with -. a life- 
time guarantee that covers 
every detail of materials and 
workmanship ascenting onik 
cords and shells which cannot 
be guaranteed against break- 
age if dropped. Absolutely no 
charge-AT ANY TIME for re- 
pairs, replacements or for re- 
magnetizing. 
The head set; to buy; the 
head sets to sell. 

See! Hear! the 
TRIMM 
LOUD 

TALKERS 
$22.50 

Composition Horn 

ACOUSTICOLA 

Standard bi -polar construction. Alu- 
minum.case. Splendid finish; beautiful 
appearance. Wonderful volume and clar- 
ity of tone. Compare the Trimm "DE- 
PENDABLE" with any $6.50 to $8.00 
headset on the market. Money back if 
not satisfied with any TRIMM product. 

$35.00 
ACOUSTICOLA 

GRAND 
With Cast Aluminum Horn 

All fitted with Special TRIMM jumbo size Loud Talker Unit. Write for folder. 
Or order samples with privilege of return after 5 days' examination and test. 

Trimm Radio. Mfg. Co. Dept. 24 
24 -30 S. Clinton St., 

CHICAGO, ILL. 

We Repair 
The Following 

Radio Tubes 
WD -1I ......$3.50 UV -199 $3.57 
WD-I2 3.50 C -295 3.50 
UV -200 2.50 UV -201A .... 3.75 
UV -201 3.00 D -301A 3.75 
C -300 2.50 UV -202 4.08 
C -301 3.00 C -302 4.011 

DV6 3.00 DV -6A 3.75 

Dealers & Agents write for Special Disccunz 
Mail Orders solicited 

and promptly attended to. 

H. &. H. RADIO CO. 
P. 0. BOX 22 -H 

Clinton Hill Sta. Newark, N. J 

Why Pay More ? 
GENUINE R.C.A. TUBES 

W.D. 11 $5 95 W.D. 12 
UV-199 
UV-201A 

ALL NEW, NO STAMPS, NO C.O.D. 
BALDWIN PHONES $9.75 

Send for our New Price List 
with many other items. 

Save Money By Buying From Us 

CUT RATE RADIO CO. 
P. O. Box 472 Newark, N. J. 
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The radio compass is regarded as a 
crowning achievement of the Navy's radio 
work. In 1912 the department began to 
experiment with various proposed schemes 
for obtaining directions of radio signals. 
The various methods proposed were found 
unsuitable for use on shipboard, and manu- 
facturers were invited to work out the 
problem in co- operation with Government 
engineers. The radio compass coil de- 
veloped by the Bureau of Standards re- 
sulted. The apparatus was redesigned in 
naval laboratories to meet shipboard condi- 
tions and in 1916, 20 sets were installed in 
the fleet. An elaborate shore compass sys- 
tem was also installed during the war and 
many vessels were fitted for use in detect- 
ing enemy vessels. Since the war, the sys- 
tem has been further perfected for both 
military and navigational purposes. It is 
estimated that at least 15 ships were saved 
by this system from running aground dur- 
ing the past year. 

Amateur Radio in the 
Orient 

(Continued froh payc .538) 

through it and fight for something better. 
One of the Hong Kong papers contained 

a very interesting story of a meeting held 
there at the time of my visit. It is indeed 
worthy of note, so the complete article fol- 
lows, for your perusal: 

"There came into being at the City Hall 
yesterday evening a Hong Kong Radio Club. 
A public meeting convened by the Hong 
Kong Telegraph was held for the purpose, 
and a large number of enthusiasts attended. 
The chair was taken by Mr. F. Hicks, who 
was supported by Mr. B. Wylie, and Mr. F. 
J. Franklin. 

"The Chairman, explaining the objects of 
the meeting, expressed the hope that if the 
meeting should decide to start a Club it 
would concentrate its activities on research 
and experimental work rather than on what 
might be termed the amusing side of radio. 
There would, of course, be people to whom 
radio would appeal as a fad, a novelty or 
a rather elaborate toy, but for the scienti- 
ficallv- minded there would be much more in 
it than that. The chief aim of the Club, 
he suggested, should be to help forward the 
development of wireless communication, to 
improve the knowledge of its members by 
experimental activity, and, perhaps, in this 
way to render some service in the perfect- 
ing of radio apparatus. In this connection, 
it is a most fortunate circumstance that 
amongst those who had sent in their names 
as being willing to join the Club were quite 
a number with expert knowledge of the sub- 
ject. This knowledge they were quite pre- 
pared to place at the disposal of the them - 
bers, and under the guidance of such ex- 
perts the new organization should have a 
most beneficial future. One of the very 
first duties of the Club, when formed, he 
said, would be to set about securing adequate 
Club premises. A room would necessarily 
be required where members could not only 
meet for exchange of ideas, but where dem- 
onstrations, instruction and lectures could be 
given. 

"The following resolution was passed on 
the proposition of Mr. Orchard, seconded 
by Mr. Ribeiro : `In the opinion of this meet- 
ing Hong Kong should have a Radio Club, 
and that this club be duly formed by the 
present meeting.' 

"The chairman informed the meting that 
he had received 93 letters from people wish- 
ing to become members of the Club, and he 
formally moved that they be provisionally 
enrolled. 

"Mr. Taylor seconded, and the motion was 
carried unanimously. 
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"The following officers were elected: 
President, Mr. J. H. Donnithorne of the 
China Light and Power Company; Vice - 
president, Mr. R. M. Smith; Secretary and 
Treasurer, Mr. O. Tollan. 

"It was decided that the Committee, for 
the time being at least should consist of only 
four other members in addition to the offi- 
:ials already elected. The four were Messrs. 
J. M. Jack, Taylor, A. B. Raworth, and W. 
E. Orchard. 

"The chairman, while the ballot for corn - 
mittee was in progress, remarked that they 
could get in touch with the Shanghai Radio 
Club, and get a few ideas from them. They 
could hold another meeting at a later date 
and decide as to rules and regulations, etc. 

"A member of the audience asked whether 
there were any thoughts as to the descrip- 
tion of sets to be used, and whether they 
would not make some attempt to see that 
the sets imported were of British manufac- 
ture. 

"The chairman expressed a doubt as to 
whether the question was one which should 
really be raised at this particular meeting. 

"One gentleman remarked that he belived 
there was a clause in the agreement between 
the Broadcasting Company at the Home, and 
the Home Government, that all the sets, etc., 
used in the British Isles should be.of Bri- 
tish manufacture and he thought something 
of the sort might be urged upon the Hong 
Kong Government.- (App.ause.) 

The matter was dropp:cl. 
"Replying to a question as to whether any 

move had been macle with regard to obtain- 
ing a Provisional License from the Govern- 
ment for firms desiring to broadcast, Mr. 
W. E. Orchard, electrician of the Hong 
Kong Hotel Company, stated that if the Club 
would petition the Government on this par - 
ticular matter the Hong Kong Hotel Com- 
pany would be prepared to broadcast free 
of all charge. He understood the Colonial 
Secretary was waiting for instruction on 
the whole question from Home. They would 
not guarantee their programs, however, un- 
less they could get the guarantee of sale 
rights. 

"This last remark prompted a member of 
the audience to ask: If this company gets 
the license they ask for, will they monopo- 
lise the sale of instruments ?' 

"Mr. Orchard replied in the negative. 
"The chairman explained that the Govern- 

ment had received an application from a 
company for a provisional license to broad- 
cast till such time as the authorities in Hong 
Kong learned something of the agreement 
drawn up between the authorities at Home 
and the Broadcasting Company. With re- 
gard to licenses for receiving sets they had 
been informed through the Press by Mr. 
A. G. M. Fletcher that a number of appli- 
cations of this sort had been received, and 
were readily granted. Listeners -in would 
be able to pick up weather reports, trade 
reports, and messages between ships, etc. 
At Home every person wishing to get a 
license of this sort applied at the Post Office, 
and part of the price they paid went to the 
Government, and a certain percentage went 
to the Broadcasting Company, as royalties 
As far as he knew the Hong Kong Hotel 
Company were prepared to broadcast without 
any such royalties. 

"Mr. Orchard confirmed this statement, 
and moved `That the Government be urged 
to expedite the gaining of provisional 
broadcasting licenses to any Company willing 
to undertake broadcasting.' 

"The motion was seconded and carried. 
"Mr. Channy said he took it that after a 

time the Radio Club would be able to do its 
own broadcasting, and hold concerts at in- 
tervals throughout the week. `Get the artists 
to the Clubroom,' he said, `and broadcast 
your own stuff.' 

"The matter was then dropped, and the 
meeting carne to an end." 
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WORKRITE 
VARIABLE CONDENSER 

$3.50 
Each 

$3.50 
Each 

The newest WorkRite Radio Product -A Variable Condenser of WorkRite Quality. This instru- 
ment is accurately made. Each part is held to within .001 ". The plates are properly spaced. 
It has .0004 Mfd. capacity. The end plates are made of hard rubber, highly polished. The 
\VorkRite Variable Condenser is made to work with the WorkRite Veutroformer in the neutro- 
dyne method of receiving. Get one today and he convinced of \VorkRite Superior Quality. 

WorkRite Neutroformer 
(Licensed Under Hazeltine Patent No. 1,450,080) 

An aircore transformer made to work in the neutro- 
dyne method of receiving. This instrument is most 
carefully made with just the proper spacing between 
the Bakelite tubes and the right number of turns of 
wire. Brass straps for connecting to variable conden- 
ser provided. Very efficient. 

Price. $2.00 
WorkRite Neutralizing Condenser 25c 
Set of three WorkRite Variable Condensers with 
Neutroformers mounted $+16.50 

Send for free Tf7orkRite Neutrodyne Hookup. 

WorkRite Super Variometer 

WORKRITE 
TUNER 
TEAM 

$3.50 ö 

each 
_nnnnnnimmm 

WorkRite 180° Super Variocoupler 

These instruments are used by many thousands of Radio Fans: The quality is high 
and the prices low. Get them for your set today. 

"WORKRITE RADIO PARTS WORKRITE" 

THE WORKRITE MANUFACTURING CO. 
5538 Euclid Avenue Cleveland, Ohio 

(Branch Office, 536 Lake Shore Drive, Chicago) 

FREE 
RADIO SE , 

Can receive 100 miles and more. 

RUSH your name 
to learn 

how you can get a 
Vacuum Tube 
Radio Set 
ABSOLUTELY FREE 
Don4 deta 'te t 
Pay for FrÉ RAD30 
PLAN. 
Home, SUPPLY CO. 

Dept. If 
131 Duane 

'ADIO TUBE 
EXCHANGE 

all ..i 
We Repair AIO Standard Makes of Tubes 

Including 
W. D. 11 or W. D. 12 $3.50 
U. V. 200 or C. 300 $2.75 
U. V. 201 or C. 301 $3.00 
U. V. 201A or C. 301A $3.50 
U. V. 199 or C. 299 $3.50 
U. V. 202 or C. 302 $3.50 
New 11/2 Volt Tubes $4.00 

All tubes guaranteed to do the work. 

RADIO TUBE EXCHANGE 
200 BROADWAY NEW YORK CITY, N. Y. All Mail Orders Given Prompt Attention 

Orders sent Parcel Post C. O. D. 
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Everyday Observations 
of the Beat Phenomenon 

(Continued front page 535) 
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Telmaco Radio Guide Book 
Describes the Best 

in Radio 
Our new 64.page Catalog No. 
TCR contains twenty of the 
most popular radio circuits 
printed in blue. These include 
the Hazeltine Neutrodyne, 
Grimes inverted, Colpitts, 
Flewelling, Reinartz, Diode 
Electrad, Heterodyne, Super - 
Regenerative and many others. 
Each article used in circuit is 
attractively pictured instead of 
appearing in straight schematic 
form. Besides containing blue 
prints, the best in radio is also 
illustrated and described. Cata. 
log sent postpaidforTen Cents. 
Each circuit worth double. 
Send for your copy today. 

20 Circuits 
in Blue in 
Catalog 

-..,:.efeS:hi14!7 

^( QUALITY RADIO ) t. r i = ll1PJ . : 
l i mow 

DEALERS I Our New Dealers' Catalog and Peke List 
describes nearly all the better Standard 
Radio Lines. You should have it. Mailed 

FREE to all bonafide dealers making request on their business stationery. 

Radio Division 
EIaMAC TELEPHONE MAINTENANCE CO. 

Quality Radio Exclusively 20 So. Wells St., Dept. B, Chicago, Ill. 

"Since The Dawn 
of intelligence the advancement of civilization has been 
hand in hand with the improvements in methods of 
communication, until today the world may be consid- 
ered to be one vast family. This is especially true in 
relation to the United States and Canada wáere the 
art of conveying the human voice from point to point 
has been developed to a very high degree." 

From "The Story of Service" 

\\\A\' É¡ÁB,lÍ.9I 
`\\G `AG OW,' 1 

9.\-\ ß¿qqs ! L ,F 

This is 

Your home life and the unity of the 
family demand that "touch" with the 
outer world which Radio alone can 
supply. Satisfaction should be your 
demand in the purchase of Radio 
equipment. "SERVICE" Type 212 
Radio Receiver will give satisfaction. 
When you operate the set you in- 
stinctively "feel" the great distances 
over which you may bring desired 
programmes to your home. 

ask your dealer or write us. 

a TELEFORCE product 

Service Radio Company 
Dept. B 

4727 Montgomery Ave. Cincinnati, O. 

Klosner 

Shake, old man; let's get acquainted all over again. 
Klosner products are still being made with the same care as previously, using genuine Bakelite throughout. 
Our Rheostats are designed for all types and tubes. 
6 Ohm Vernier for WDI1 -I2 

$1.50 
6 Ohm Non -Vernier $1.20 
30 Ohm Vernier for 201A 
and 199 $1.75 
30 Ohm plain $1.40 

Write for free literature. 
"THE FIRST IS STILL 

THE BEST" 

Improved Apparatus Co. 
2024 Boston Road New York City 

Radio News for November, 1923 

Rather a long article; at first it may seem 
uninteresting, but a little time on it will con- 
vince one that there is plenty of food for 
thought. It would be unwise for me to 
comment, to give my own personal opinion 
on anything, but fellows, just think it over. 
Of course no one has to form an opinion - 
when there is really no cause for contro- 
versy, but those who do not can glean from 
that article a whole lot that we haven't 
heard about before. English ways and 
Hong Kong's own ways. 

From those two items or articles we see 
something of radio in the Orient today. I 
wonder what the casual observer will note 
of amateur radio 10 years from now in-that 
same country? 

will actually be pulsating in agreement with 
the alternations of the supply current. If 
the time between successive identical posi- 
tions of the fan and the time between light 
pulses almost agree, the result will show 
what appears to be a slowly revolving fan. 
It is quite apparent that a four -blade fan 
will reach a position similar to its original 
position at the end of one -fourth of a revo- 
lution. If the time between light pulses 
agrees with this time, the fan will appear 
stationary. If the period between light 
pulses is not in agreement with the period 
between successive similar positions, each ex- 
posure will show the fan in a slightly ad- 
vanced or retarded position. The eye 
receives the impression resulting from a 
series of such exposures. 

A PRACTICAL APPLICATION OF THE 
PRINCIPLE 

This principle is used in engineering work 
as the basis of an accurate method for in- 
dicating the rotation speed of machines. By 
attaching to the shaft a cross or spoked 
figure, and illuminating this by light from 
a source of known frequency, it is possible 
to accurately estimate the rotation speed by 
observing the rotation speed of the slowly 
revolving image. 

A few very simple examples of visible 
beats are shown in the accompanying fig- 
ures. Each case is easily analyzed as 
follows: 

Fig. 1 shows two series of black spots, 
one having, say, four to the inch, the other 
live to the inch. The result is a periodic 
registering of spots at the rate of one per 
inch. 

Fig. 2 indicates how two waves combine 
to produce beats. The figure shows 12/ 

fig. 2 

Illustrating the Combination of Two Electric 
Waves of Dissimilar Frequency and the Beats 

Produced Therefrom. 
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cycles in combination with 10 cycles, the re- 
sult being two and one -half beats. The 
dotted line indicates how the two waves are 
added to obtain the resultant. The wave 
form in this case is triangular for the sake 
of simplicity. 

Fig. 3 shows the same effect resulting 
from two picket fences. The difference in 
spacing of the pickets is due of course to 
the fact that one fence is nearer the ob- 
server than the other. 

Figs. 4 and 5 show the same effect re- 
sulting from the overlapping of two ordinary 
window screens. Here the difference in 
spacing required is due partly to the slight 
irregularities in the screen construction, and 
partly to the fact that one screen is nearer 
the observer than the other. 

POSSIBLE APPLICATIONS OF THE PRIN- 
CIPLE 

Without doubt there are many oppor- 
tunities for the practical application of this 
principle. There are already several in- 
genious winclow display devices which em- 
ploy this principle. A certain manufacturer 
of lubricating fluids for automobiles, has a 

very fascinating exhibit showing a rapidly 
moving chain passing over sprockets im- 
mersed in grease. A non- synchronous shut- 
ter is provided by merely placing a perfor- 
ated disk on the shaft of a small motor. 
From the observer's point of view the chain 
appears to he creeping slowly through the 
liquid. The sanie effect could have been 
produced by non- synchronous illumination, 
and the addition of this feature would be 
rather baffling to the casual observer at 
least. 

There are great possibilities in scenic ef- 
fects, multi -color backgrounds, etc., which 
provide a most interesting field of research 
for those who possess ingenuity and are in- 
clined to use it. 

State College to Teach 
Radio by Mail 

(Continued from /)age 537 ) . 

thoroughly into the theory of electricity in 
order to prepare for a detailed study of elec- 
tromagnetic lvavl's, radi( circuits, and appa- 
ratus for reception and transmission. 

The purpose of the course is to correct 
the impression of mystery which surrounds 
radio and to show that the fundamentals of 
radio are not as mysterious as is commonly 
supposed. At the beginning it is assumed 
that the student hits no knowledge Of radio 
and very little of electricity, and the course 
is developed on that basis. Mathematics has 
been reduced to a few simple calculations 
rind all technical ternis are explained clearly. 

"Despite the wide use of apparatus of all 
degrees of complication, there is still very 
little known by the average layman of un- 
derlying principles of radio," says Professor 
Miller. "As a result, much apparatus is in- 
stalled without regard to anything but a blue- 
print of a hook -up which as often as not 
does not give the maximum service for the 
outlay of time and money. In many cases 
the radio fan connects tip apparatus at ran- 
dom, hoping by luck to strike on some 
scheme that will give him desired results. 
This is often fatal to valuable tubes and 
apparatus." Inquiries concerning the course 
should be sent to the Engineering Extension 
Department, State College, Pa. 

Commander S. C. Hooper, in charge of 
Radio Engineering in the Navy, it is re- 
ported, will become Fleet Radio Officer 
under Admiral Coontz, when the latter 
assumes command of the U. S. Fleet. 

New! 
Westinghouse 
'STALE 

"A" Batteries 
1 cell -2 volts 
2 cells -4 volts 
3 cells - 
6 volts 

l. IH 
*. 

-J -4''1 

623 

N 

uB» 
11 
22 

cells 
volts 

Are You Improving 
Your Set This Fall? 
XT OW that radio broadcast reception has emerged from 
I N the early development stage natural with all great in- 
ventions; now on the eve of a long winter of radio treats 
more elaborate and finer than ever, thousands of radio fans 
are rebuilding or re- equipping their sets with units that have 
thoroughly proved their worth. 

Batteries. You can't be too critical in choosing them. 
Westinghouse rechargeable storage batteries have won high 
favor everywhere. Even -powered, full -powered, slow -dis- 
charging, they've demonstrated their superiority for fine 
tuning, signal -holding, sound volume and operating economy. 
See your dealer and ask for Westinghouse EYSTALsEBatteries. 
The line is complete -a type and size for every popular 
radio use. 

WESTINGHOUSE UNION BATTERY CO. 
Swissvale, Penna. 

Westinghouse 
CYSTALCsE "A" Batteries 

One -piece glass case, with solid 
glass plate rests. Neat and dura- 
ble. Visible interior -liquid level 
readily inspected. Easily re- 
charged. 

Westinghouse 
GYSTAL &sE "B" Batteries. 

The .22 -MG -2 (22 volts) is a 
marvel for steady, noiseless, full - 
powered service. Long- lasting- 
easily recharged. Larger types, 
too. 

WESTINGHOUSE 
!+ 1ZYSTÁL ASE "A," '`B" and "C" 

BATTE RIE S 

"Reád'emn 
Binding Posts 

With Knobs 
That Won't Come Off 
Anyone can "read 'em." All popu- 
lar styles- Antenna, Ground, Pones, 
A and B Battery plus and minus 
-abbreviations of different names 
engraved on knobs. Radio users - 
ask your dealer for "Read 'em." 
Dealers -write Dept. A for lib- 
eral profit proposition on this big 
seller. 

The Mi.rshall- Gerlen Co. 
Manufacturers 
Toledo, Ohio 

VACUUM TUBES REPAIRED 
WD11- WD12- UV201A -UV199 

and others for 

$3.00 
Quick service. All tubes repaired by 
us guaranteed to work as good as new. 
Send your dead tubes - we prepay 
parcel post to you. All you pay is 
$3.00 to postman. We give 48 hour 
service. 

THOMAS BROWN CO. 
511 -517 Orange Street Newark, N. J. 

RADIO DEALERS - 
WRITE FOR OUR PROPOSITION 
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icflpceijiutios 
The uniformly satisfactory results obtained by owners of crystal 
sets have fully demonstrated the superiority in reflex reception of 

M. P. M. 
Million Point Minera( 

Unsolicited testimonials from all over the country show marvel- 
ous records up to twelve hundred miles, both with and without 
amplification. 
These crystals will not corrode, burn out or lose their sensitive- 
ness ; and clear, musical reproduction is assured. If you are not 
getting the results you should from your reflex set, ask your deal- 
er for M.P.M. or send us $.50 for two unmounted, or $.70 for two 
mounted ; and, in addition to crystals, we will send you diagram 
of a reflex circuit that we guarantee will give absolute satisfaction. 

M. P. M. SALES 
COMPANY 

Dept., N. 

247 So. Central Ave. 
Los Angeles 

Calif. 

Tune Through Local Stations 
With the Federal DX 58 

1 N O longer is it necessary to wait 1 for nearby broadcasting stations 
to sign off before you can get D.X. 
station. 
The Federal No. 58 will bring in the 
distant stations clear and strong, with- 
out interference, while local stations 
are broadcasting. 
This feature coupled with the clarity 
of tone and simplicity of operation 
make this set the choice of the man 
who knows. 

130 Federal Standard Radio 
Parts offer a complete line of 
guaranteed Radio units to the 
man who wants to build his 

Rad own. Send for the "How to OEaupment 1Vlake" book. 

jfeberat Xetepljone anb Xeiegraplj Company 
BUFFALO, N. Y. 

BOSTON NEW YORK PHILADELPHIA CHICAGO SAN FRANCISCO PITTSBURGH BRIDGEBURG, CANADA LONDON, ENGLAND 

ONE THOUSAND AGENTS 
WANTED 

WE want one thousand agents to sell subscriptions to RADIO 
NEWS, SCIENCE AND INVENTION and PRACTICAL 

ELECTRICS. We will pay a generous commission for this 
work and help you in every way. Our three publications are 
leaders in their fields, ready sellers and this is an offer well 
worth your while. A few spare hours a day will bring you a 
handsome return. Write regarding our proposition at once and 
be the first one to get started in your vicinity. 

Experimenter Publishing Co., 
HERBERT H. FOSTER, Sales Manager 

53 Park Place New York 

Radio News for November, 1923 
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A Voltage Raiser for 
C.W. Transmitters 

(Continued front page .556) 

The brushes make contact with a station- 
ary radial commutator, one type of which is 
shown in Fig. 2. The design may be modi- 
fied by using twice as many sectors, thus 
charging each condenser twice per revolu- 
tion, and giving a smoother output. In this 
case, "live" sectors 180° apart are connected 
together. In a "single cycle" commutator, as 
shown, there is one live sector in excess of 
the number of condensers in series. A dead 
sector is placed in between each live one, 
making nine, and finally two sectors, each 50 
per cent larger than the others, are placed 
between the two end live sectors. This ar- 
rangement of sectors is to prevent short 
circuiting. 

The sectors are formed from a copper 
ring not less than 1/16" thick, which is cut 
up as shown in the diagram, and screwed 
down to a hard rubber panel with counter- 
sunk screws. The connections from the con- 
densers are soldered to the screws. As the 
maximum allowable voltage between the 
segments of an ordinary commutator is about 
30, the usual method of insulation is obvi- 
ously impossible where the voltage across 
the gaps may be nearly 500, as a flashover 
would take place at once. This difficulty is 
got over by raising the copper sectors from 
the panel by means of small condenser spac- 
ing washers leaving a large surface for 
metallic dust, etc. 

Originally, ordinary contact studs were 
used instead of copper sectors, for ease in 
constructing, but it was difficult to prevent 
either the studs or the brushes wearing 
rapidly away, and when this took place, 
sparking became serious, with loss of power. 

The connections are as in the wiring dia- 
gram, Fig. 3. Small fan type motors can 
often be obtained second hand at a very low 
cost, while 2 mfd. condensers are advertised 
by several dealers. As they do not require 
to stand more than 230 volts, ordinary con- 
densers are very suitable; some which were 
tested stood 500 volts without breakdown. 

Where a tonic train effect is no disadvan- 
tage the size of condensers may be reduced 
very considerably below that indicated, but 
for telephony this would be almost as diffi- 
cult to smooth as rectified A.C. 

It may be mentioned that a little oil on 
the commutator leads to smoother running, 
and does not seem to impair the electrical 
contact. Also, before mounting, the whole 
face of the commutator should be ground 
down smooth on an emery wheel or cloth. 
Where it is to hand, the side face of an 
emery wheel is much less tiring to use. 

The actual method of mounting may be 
left to the constructor, but attention is drawn 
to the nuts supporting the panel, which allow 
the pressure of the bushes to be evenly reg- 
ulated over the surface of the commutator. 

Another point to observe is that D.C. 
mains are earthed either on positive or nega- 
tive, and hence the output terminals are at 
an alternating potential with respect to earth, 
so that care must be taken to prevent any 
part of the transmitter being earthed except 
through a condenser capable of standing the 
full output voltage, and not larger than about 
.005 µF, or the action of the machine will be 
interfered with. An ordinary Dubilier con- 
denser is very compact and stands about 
1,000 volts. The small ones can pass all the 
H.F. current most amateurs are likely to be 
dealing with. 

If any trouble is experienced with vibra- 
tion, even with a carefully arranged balance 
weight, the noise may be reduced by stand- 
ing the machine on several layers of thick 
felt in a cupboard or other shut -in position. 

The machine already built, though very 
roughly put together for experiment -I pur- 

www.americanradiohistory.com

www.americanradiohistory.com


Radio News for November, 1923 625 

9air& TRIANON MODEL 2 

Self contained: all bat- 
teries and loud speak- 
er unit in cabinet. 

Specially constructed 
wood horn. 

Can be operated on 
either dry or storage 
battery equipment. 

Through many expensive experiments and ex- 
tensive research work, we have made the Blairco 
Line as near perfect as human skill and tested 
materials can make it. The careful purchaser 
and successful merchandiser of Radio today de- 
mands high purchase value, which should in- 
clude the following qualifications: 

235 to 650 Meters 

Selective Tuning 
Wide receiving range 

Simple operation 
Undistorted volume 
Low operating cost 
Attractive Design 

Mahogany piano fin- 
ished Queen Ann Cab- 
inet. 

Compartment for head 
phones. 

Practically all tuning 
done with one knob 
and dial. 

Not only will the Blairco Line meet the above 
requirements, hut comparative tests have 
proven Blairco- Radio Sets superior to any 
competitive machine on the market, and they 
are sold under an absolute guarantee. 

Buy Blairco Radio 

Dealer's proposition and descriptive matter on request. 

MITCHELL BLAIR CO. 
New York Office -50 Church St. Chicago Office -1429 So. Michigan Ave. 

SPECIAL BARGAINS 
IN RADIO SUPPLIES 

Aetaco Variable Condensers 

Made with Special Bushing 

Aluminum Plates, stamped and pressed 
to Insure precision ill operation. All 
spaeers ate machined brass, nickeled 
finish. 
43 Plate ...$1.75 23 Plate ...$1.35 
17 Plate ...$1.25 II Plate ...$1.00 
5 Plate ...$ .80 3 Plate ...$ .60 

These condensers have xx Formica end 
pieces, this type end pieces have the 
least elechlea' lusses clue to Iraàcer. 

Special Proposition to Dealers. 

i 

RHEOSTATS 
Reeps Filament Precision 

Type $1.00 
K. & C. Vernier 1.25 
K. & C. Plain .90 
Michigan Radio, Vernier 1.00 
Gen. Radio 2 ohm, 2.5 1.25 
Gen. Radio 20 ohm, 2.4 1.75 
Federal Plain .60 
Federal Vernier 1.20 

TRANSFORMERS 
Acme type A2S A.F $3.90 
Federal A.F. 226W 4.25 
Liberty All ratio, A.F 4.50 
All American 10 -1 A.F. 
Gen. Radio A F 3.75 
MuRad R.F 1.25 
Rasta R F 4.50 
Radio Corporation R.F. 5.00 

POTENTIOMETERS 
Paragon $1.25 
Cutler- am ruer 1.25 

SOCKETS 
Ajax Rlsco Socket $1.25 
Standard Socket .50 
Triple Socket 1.50 
Triple Fada 2.10 
W D11 Socket 50c. 60e. 65c 
ÚV199 Socket .60 
Adapter ,75 

VARIOMETERS 
Emco $4.20 
Pathé 2.60 
Baldwin 3.50 
Columbia 2.80 

VARIO COUPLER 
Emeo $4.25 
Baldwin 3.75 
WorkRite 2.60 
Queens 2.25 

PHONES 
Brown $12.00 
Seibt 8.00 
Telefunken 6.40 
Kellogg 6.50 
Brandes 5.00 
Federal 4.25 
Gilbert 3.50 
Formica Panels cut to order 

$2.00 0h 
Formica Tubing cut to order 

$2.00 ft. 
All sizes of Mahogany Cabinets. 
Federal Crystal Set complete 
with Phones $10.00 
Commercial Receiving Set, made 
by Wireless Imp. Co. 150 to 6000 
meters, former price $225.00. 
Now $55.00 
Magnet Wire. 18 to 30 on % and 

lb. spools. 
Buss Bar Wire, 2 ft. length 3e. 

$13.50 M. 

Back Panel Mounting Induc- 

tance Switch 

uüüliu,uuüumiin® 
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Saves drilling 11 holes. IIas 12 con- 
tact points. Bushing mounting. wills 
only one hold to drill. 
List Price $ 75 

Indoor Aerial 
Eliminates the trouble of erecting and 
cost of outdoor or roof aerial. 
List Price $ 95 

Special Proposition to Dealers. 

Order direct from this ad. or write for our price on any other goods you want 
Postage must be included with all orders 

AMERICAN RADIO STORES, 235 Fulton Street, New York 

www.americanradiohistory.com

www.americanradiohistory.com


626 

Tiny Turn 
An Entirely New Type of Vernier Control. 
30 to 1 Ratio. PRICE 75c 
You can easily tune in stations that you would pass 
over without the TINY TURN. Can be installed on 
any set in 3 minutes. Absolutely no lost motion. Turns 
in same direction as dial. 

DUO- SPIRAL 
The Leading Loop Antenna 

12 in. size $7.50. 24 in. size $8.50 
Spans the Continent on a loud speaker. Trim and 
handsome. Patented construction secures highest effi- 
ciency. Wires kept tight by hidden springs. Swivels 
freely on base. Replaces all outside wires. 

PAT. FEND. 

Sold through Dealers and Jobbers 
If your dealer cannot supply you, write us. 

RADIO UNITS INC. 
Room 843 Webster Building, CHICAGO, ILLINOIS 

Witil Factory: Maywood, IIlinois 

"Cleartone Goldcrest Receivers" 
Are Distinctively Different, the Outstanding Features Being: 

1. Economical. efficient operation -made possible 
by retlesiug the amplifier tubes thus making one 
tube do the work of two. 

2. Long range reception with unequaled clearness 
and volume -through the proper combination of 
radio and audio frequency amplification. 

3. Beautiful gold finished panels with lettering in 

black and the absence of unsightly, cumbersome 
control dials, together with the artistic Cleartone 
solid mahogany cabinets enable our "Goldcrest" 
models to satisfy the tastes of the most discrimi- 
nating purchaser. 
4. They are fully backed by the Cleartone guaran- 
tee which is your protection. 
5. The Prices -The best values in the field today. 

Model 40 Goldcrest. a four tube unit comprising three S rs radin -frequency; detector and two stages audio -fte 
..acney :unpti fir;tti-on, for use with i.Ol)P or antenna $75.00 

MODEL 20 GOLDCREST 
a two tube unit equal to one stage radio- frequency, detector 
and one stage. audio -frequency :dunlineation mounted on 
gold finished panel with lettering in black, the whole being 
enclosed in a a solid mahogany cabinet. Inn standard truer tube radio frequency unit providing for Model 30 Golderest, similar to Model 20 but with an addi- rmcteut roceptiun over m:uim um ranges. a set of the tiottat stage or nelin- frequnnes auubli flea tion $55.00 liighe-i quality. 

See Cleartone Radio Products at your Dealers. Literature Free on Request. 
THE CLEARTONE RADIO COMPANY, Inc. 

MCMILLAN & ESSEX PLACE, CINCINNATI, OHIO 

MODEL GG 

Amateurs Handibook 
by timosre,,,Inene Radio Experte 

EXCFInMEt.TER NBIMa1.V0 COMPANY.InL 

PRICE, $1.00 

JUST THE BOOK YOU WANTED 

"Radio News 
Amateurs' Handibook 

ff 

Volume No. 1 
Chock full of radio constructive and instructive articles from cover to 

cover. Written by foremost radio authorities, in plain everyday language 
which everyone can understand. Sections include articles on Receiving 
Sets and Sundry Apparatus, Transmitters and Accessories, Radio Theory, 
Vacuum Tube Data, and Practical Hints for the Amateur. A book which 
also serves as a ready reference and should find a place in the library 
of every amateur. It contains 224 pages and over 375 illustrations, dia- 
grams, and photographs, hound in a multi -colored heavy board. 

On sale at all leading radio stores. If your dealer cannot supply you, 
pin is dollar bill to this ad and write your name and address in the mar- 
gin below, and bock will be forwarded to you postpaid. 

EXPERIMENTER PUBLISHING CO., INC. 
53 PARK PLACE, NEW YORK 

Radio News for November, 1923 

The chief advantage of the loop is its 
poses, is very satisfactory, and delivers about 
30 watts at 800 volts. 

Intending constructors should have no dif- 
ficulty in adapting the principle to meet their 
requirements, at any rate up to 100 watts, 
and for this reason full details of this par- 
ticular machine have not been enlarged upon, 
as it is believed the method of construction 
is sufficiently obvious to be modified as 
desired. 

[An obvious modification to allow for de- 
riving H.T. from a low voltage battery is to 
feed the primary of an induction coil with 
current interrupted by a segmented drum 
mounted on the same spindle as the con- 
denser distributing contacts. The interrupter 
drum and condenser distributor can be 
arranged by means of adjustable brushes so 
that charges are passed to the condenser 
when the secondary voltage of the induction 
coil is at maximum value. -F. H. H..l 

-Abstract from our English contempo- 
rary, THE WIRELESS WORLD AND 
RADIO REVIEW. 

aI 1,:11,1,,,,,1,11,[11,,,,t;,,,,,,,c 

Pointers for the New 
Amateurs 

i "l7/I71lIa'tÍ /7'(11/1 /toot .7,4.-)) 

ability- to work through stations lying at or 
near right angles to the sending station, al- 
though even in this particular it is not in 
actual practice what it appears to be, theo- 
retically. 

So far as reducing static is concerned, the 
regular aerial can be easily arranged to give 
the same effect as a loop and in addition, 
the arrangement will allow you to select any 
graduation from full strength of aerial to 
below what the smallest loops will give and 
as the arrangement acts as a wave trap in 
some respects, the selectivity is increased as 
the static is diminished. 

The arrangement consists of merely con- 
necting an ordinary potentiometer, arranged 
with an "off" position like an ordinary 
rheostat, directly across the aerial and 
ground posts of the set. The primary con- 
denser is operated in the series position; no 
other change is necessary. The potentio- 
meter may he of either 200 or 300-ohm re- 
sistance and when in the "off" position, it has 
no effect on the set at all. As the resis- 
tance is cut in, some advantages in selectivity 
and ratio of signal strength to static can 
be obtained. often to excellent advantage. 

The aerial and ground are of extreme 
importance and every- effort should be made 
to secure a good contact with both ground 
and ether. Remember that most any old 
set will work for short distances without 
either aerial or ground and do not be mis- 
led by a considerable increase in both sig- 
nal strength and distance when a ground 
and a wire are connected. Every effort 
should be made to secure as perfect a ground 
contact as possible. Pay no attention to the 
single -wire fiends, but determine for your- 
self just what suits you best. There is a 
practical limit to the length, height and 
number of wires to use, although the average 
amateur should have no fear that he will 
greatly exceed these. 

-A total length of from 200' to 250' in- 
cluding aerial, lead -in and ground lead is not 
too much where the minimum wave -length 
desired does not greatly exceed 150 meters. 
Two wires spaced not less than 18" apart 
will give a noticeable increase in signal 
strength over one wire. Four wires will 
likewise give a noticeable increase over two 
wires, provided the spacing is at least 18 ", 
while it will take eight wires to give any 
decidedly noticeable increase over four 
wires, It will do very little if any good 
to increase the is mber of wires on the same 
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L-AMERICAN" 
*'Pis snot her 

World Record/ 

11 

The reception on board the Beren- / %1" garfa, night after night, of the signals 
from the Drake Hotel, Chicago, during the entire voy- / from 

from New York to Cherbourg, France, a distance 
of 4000 miles, was a world record achievement for 

consistent reception. The set used employed "All- American" 
Amplifying Transformers. 

Today another record is being made. Slowly winding its way up 
into the frozen North is the Bowdoin, on board of which is Captain Donald 
B. McMillan, on a scientific expedition to the North Pole. 

Night after night, up in the Arctic Ocean, he is listening to the world 
thousands of miles south of him. Again "All- American" Amplifying Trans- 
formers are being used, and again new world records are being achieved. 

You, too, can set new records with your own set by the use of 
"All- American" Amplifying Transformers. 

Ask your dealer to show you these world record -breaking instruments. They 
are as attractive as they are efficient. 

Book of Successful Hookups sent free on receipt of 2c for postage. 

E$ICgH 
RALMNDc .FG.Co. 
200 No. Jeierson Jt.,Chicago, llL I'AP RÌCqN 

Audio Frequency 
Transformer 

AME 

ADIR FREGI) 
TRANSFOR. 

-550 M 
AULAND MI 

Cf- Ic,G 

Radio Frequency 
Transformer 

Assemble Your Set With 
DAY -FAN Radio Apparatus 
And You Will Have 

1. -Tuned Radio Frequency Amplification. 
2. -A Balanced Vernier Condenser. 
3.- Bankwound Bakelite Variocouplers or 

Va riometers. 
4. -High Ratio -not distorting Audio Trans- 

formers. 
5. -The proper rheostats. 

6. -A Receiving Set covering the whole pub- 
lic broadcasting and amateur range. 

7. -The most up -to -date set in your com- 
munity. 

8.- Results you will be proud of. 
9. -A complete layout to work from, 

10. -1,ess money invested. 

Write for booklet free of charge 

THE DAYTON FAN & MOTOR CO. 
Established 1889 

Ohio Dayton 

\V. 
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RADIO FANS 
When You Want Quality say 

"REGAL" 
REGAL INDUCTANCE SWITCH No. 164 

The real genuine "REGAL." Beware of cheap 
imitations. A complete assembly of switch points 
in one unit. No more drilling holes in panels. No 
more chipped panels. No more messy soldering 
back of panels. Mounted on panel with one thread- 
ed bushing and nut. 
Complete with handsome knob and dial, $1.50 

"REGAL" RHEOSTATS are known the world 
over for their high quality. Smooth positive cos- 
tact. One thread bushing only for mounting 

Vernier 6 Ohms $1.25 
Vernier 30 Ohms 1.25 
Regular 6 Ohms 1.00 
Regular 30 Ohms 1.00 
junior 6 Ohms .7$ 
Junior 30 Ohms .75 
Potentiometer 200 Ohms 1.50 

DEALERS - JOBBERS - DISTRIBUTORS 
Isk for our new Catalog No. 18 showing 30 hand. 

some 'REGAL" Items. 

THE AMERICAN SPECIALTY CO. 
115.220 HOLLAND AVENUE BRIDGEPORT, CONN. 

NEW "REGAL" 
VERNIER 

RH EOSTAT 

A BEAUTIFUL TABLE 
We are manufacturers of fine furni- 

ture and we sell Radio Furniture direct 
to you at only a small factory profit. 

SPECIFICATIONS 
Hardwood. hand -rubbed mahogany or gold- 
en oak finish. Height. 31 inches. Size of 
top, 20 x 34 inches. Drawer. with lock, 
size 4 x 10 w 133/4 inches. Battery Cabinet, 
size. 17 x 14 s 16 inches. 

PRICES 
Freight Paid East of Miss. River $18.00 
Freight Paid to Rocky Mt. States 20.00 

CASH WITH ORDER 
Send for free catalogue of Radio Furniture. 

Reduced prices on all Cabinets. 

THE SOUTHERN TOY CO., 
HICKORY, N. C. 

TWO SUPERSENSITIVE CIRCUITS 
(Both Copyrighted) 

My Highly improved Reinartz brings in all impor- 
tant stations on both coasts and Mexican border, loud, 
clear and without distortion. we dance to music from 
Atlanta received on one loud Baldwin unit. Build one 
of these wonderful sets from my blueprints and specifi- 
cations, price 50c. or with a perfect and complete double 
wound spldenveb coil, $3.00 by mail. No otter wind- 
ings used. Photo of my set on a glass panel with every 
order. 

This copyrighted circuit is the most successful of any 
Reinartz modification yet produced, and is Imitated the 
most. Thousands are In use. 

My W. D. II Circuit is especially designed for use 
with the "Pickle" tube and brings out the full value of 
that little tube as no other circuit can. Stations 1000 
miles away come in clearly on one tube. This set is 
small, complete, portable. For the man who wishes the 
highest efficiency, this Is the set to build. Price of 
blueprint and specifications. 50c, or with complete and 
perfect windings, $3.00. Photo of set with every order. 

Sets built from these plans will receive all broadcast- 
ing stations operating under the new laws. Their wave- 
length range is from 170 to S00 meters. 

AUXILIARY TUNER 
This new instrument connected to your present receiv- 

ing set with one wire enables you to easily bring in 
both the long and short wave stations which you can- 
not get with your present equipment. It also enables 
you t that 

local 
interference so you may 

listen o distant 
Copyrighted diagram and complete instructions for 

building and operating this instrument. 50c, or with all 
parts, including Condenser, Coils. Switches, and Panel, 
$8.50. Complete instrument, $15. All goods prepaid. 

These instruments are areea y to build, eay to perate. 
Everything clearly shown. 

WITCHELL 
1927 Western Avenue Minneapolis, Minn. 

AT 
Radio Supplies PRICES 

Baldwin Headsets (Type C) $ 8.75 
Federal or Brandes Phones 4.95 
Murdock Headsets 3.50 
Western Electric Peanut "N" Tubes 5.95 
Magnavox (New Type Goldseal) 29.95 
Acme Radio or Audio Transformers 3.95 
Ames Audio Transformers 2.95 
22% Volt Variable B. Battery .90 
22% Volt Variable B. Battery 1.75 

45 Volt Variable B. Battery 2.50 
22% Volt Eveready Variable B. Battery 1.25 
22% Volt Eveready Variable B. Battery 2.25 
45 Volt Eveready Variable B. Battery 3.95 
43 Plate Variable Condenser with Vernier 3.95 
23 Plate Variable Condenser with Vernier 3.50 
11 Plate Variable Condenser with Vernier 3.25 
180° Fischer Bakelite Variocouplers 2.50 

ALL ORDERS MUST INCLUDE POSTAGE 

KENSINGTON RADIO SUPPLY CO. 
4417 18th Avenue Brooklyn, N. Y, 

Radio News for November, 1923 

spread, but increasing their distance and 
doubling their number will show a decided 
increase in both signal strength and dis- 
tance. 

In some localities the height of the aerial 
is very important, in others very little is 
gained by going high and sometimes only 
certain directions are affected' by the height. 
I have known cases where an aerial 60' 
high would cover distances of from 1,500 to 
2,000 miles with fair consistency which, 
when lowered to a height of 30', would not 
cover more than 500 miles in a westerly di- 
rection, while in other directions the dif- 
ference in distance and signal strength was 
very slight. As a rule it is not a paying prop- 
osition to erect an aerial more than 60' 
high, although it behooves every amateur to 
determine for himself what is needed for 
his particular locality. 

The inverted "L" type of aerial is prob- 
ably the best and simplest aerial to use for 
all ordinary amateur purposes of receiving. 
However, if special tests are to be made in 
any particular direction, it is recommended 
that a single or double wire directive aerial 
he used if there is room. The Beverage wire. 
as mentioned before. is quite satisfactory 
when going right, although it requires con- 
siderable experimenting to get it right anti 
keep it right. As a substitute it is recom- 
mended that no special arrangements be 
made. but simply string the wire out in the 
direction desired to receive from. The total 
length should be at least 600' for reception 
at 200 meters and the far end should not be 
over 8' or 10' high. The near end may be 
anywhere from 10' to 60' high. 'The higher 
the near end, the greater the signal strength 
and the less the directive effect. This aerial 
should be connected to the set in the reg- 
ular manner and about 20 or 25 turns of 'tire 
(three or four inches in diameter) used on 
the primary with the primary condenser in 
the parallel position. 

Such an arrangement should give a de- 
cided increase in signal strength and dis- 
tance from stations in the direction of the 
far end and almost the same in the opposite 
direction, but signals at right angles to the 
direction of the wire will be greatly re- 
duced over those received on a regular 
aerial. The height of the hear end can 
be regulated to give the best ratio of signal 
strength in the desired direction to those 
at right angles to it ; 20' to 30' for the near 
end will be a fair height. If such an aerial 
is used for special short period tests. No. 
14 aluminum wire is recommended as it is 
cheap and light and for stretches of Irons 
600' to 800' will require no intermediate 
supports. If snore conductivity is desired. 
two of these wires spaced about one foot 
apart and connected together at both ends 
are recommended. 

In conclusion, it is suggested that all 
tests for maximum distance and maximum 
signal strength of distant stations be con- 
ducted as near the middle of the day as 
possible, and this range, say from 10 A.M. 
to 2 P.M., should be considered the standard 
range of your particular apparatus. At 
this time of day signals, interference and 
fading will be at a minimum and the least 
change in the signal strength of a distant 
station or the appearance of a new station 
can be detected. Also any changes in signal 
strength or distance will as a rule be very 
gradual for these hours varying only slight- 
ly and gradually through the different 
seasons of the year, while signals in the 
early morning, late afternoon and night will 
be very unreliable and vary greatly from day 
to day or from hour to hour, thereby mak- 
ing accurate tests almost impossible. More- 
over, once the mid -day range of your sta- 
tion is definitely improved you can rest as- 
sured the night range will take care of itself. 
While it is never a good policy to give any 
definite range for any instrument, as too 
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much depends upon the skill of the operator, 
design and construction of set, aerial and 
ground not to mention atmospheric or local 
conditions, to give the younger amateurs 
some idea as to what they should expect I 
will say that a good regenerative set plus 
one stage of audio frequency amplification 
should be made to cover a mid -day distance 
of between 300 and 400 miles with fair reg- 
ularity during the winter months and be- 
tween about 250 and 300 miles during the 
summer months, when receiving from 
amateur transmitters using between 10 and 
50 watts. 

.w 
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Eliminating Static With 
the Resonance 

Wave Coil 
(Corilinuedl from page 523) 

These observations apply to effects pro- 
duced by radio- frequency alternating 
currents in the system. 

Atmospheric disturbances are assumed 
to travel in trains of extremely low fre- 
quencies- between 200 and 300 cycles a 
second. On the basis of this assumption, 
what is the effect of the crashing noises 

Guard tutee C. R. 

mmairot 

Fig. 2 
The Position of the Metallic Rings on the Coil. 

to 
tube 
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"It Speaks for Itself" 

1llTÜNE 
TR4DE MARK 

Little Senior e6 

feompleteet of 

with 
cord 

) $19 50 
TRUTONE LITTLE SENIOR is a complete Loud Speaker that is a 
marvel for its price. The large diaphragm contained in the perfectly 
cured wooden tone chamber in the hase reproduces soft, true, clear and 
resonant tones. The beautiful crystalline composition horn makes the 
TRUTONE attractive to the eye and keeps its reproduction free from 
any metallic noises. The horn with 10 inch bell stands 24 inches high. 

TRUTONE SENIOR ( 6 feet of ) $25.00 
The SENIOR is supreme for all long distance work as its extra large tone 
chamber with diaphragm built -in gives volume to the most distant sound. 
It stands 32 inches high with the bell of the horn measuring 14 inches. 

TYPE "A" AND "B" AMPLIFYING HORNS $8.00 each 
TRUTONE AMPLIFYING HORNS are constructed for use 
with any make of head receivers. Reproducing the tones meant # for ear contact so that the entire family may enjoy the re- 
ceiving set. Type "A" is designed for use with double 0 
receivers and Type "B" for single receivers. III 
If You Can't Buy A TRUTONE o I 
From Your Local Dealer 

o 

Mail draft or Money Order direct to ¡ o. 
etotJ °o 

us and the model you desire will be ¿s` o` `.Ç 

sent to you postage prepaid. 
Fa ,' n 1 yy T 

i%'r' ' 
2SC C 

SAIDLER MANUFACTURING CO. ,/1,i See es5 

86 FOURTH STREET SAN FRANCISCO, CAL. # I Sp,Oge , ̀  \o .,iÇ I, Q 
s 

.'1l TRUTOYES absolutely guaranteed 

Equip Your Christmas Radio Set' with 
the Original. BALDWIN Receiver 

Only the original BALDWIN radio phone is manufac- 
tured under the personal supervision of the inventor and 
sold with the absolute guarantee of satisfaction after a 
fair trial, or your purchase price refunded, including 
transportation charges. 

\ _t_.,-...,..: %` L;L : . '.,I(r" GIIY 5.,=- ,y_,._ .Q 
Nb,:s Olccnui.c :.-,a/ oni>s, 

i¡ or 
-(5 /1'._i_ 

e jri ,,OpUG..arr ;a ` _ rt ¡' l lt t i j°p\`L/5./(úCN. iái! i' al %.Q\I_ \y ff._aatit -. A,...h111\r/:` 

LOOK FOR THIS 
LABEL ON THE BOX 

The BALDWIN is superior to all others because of its distinct 
construction -light weight, supersensitive mica diaphragm, perm- 
anently responsive ; circular magnet with two U- shaped pole pieces, 
giving four points of magnetic contact; built like a fine watch. 
It gives perfect radio reception. 

Ask your dealer for the original BALDWIN. If he can- 
not supply you write for circulars and price lists. 

NATHANIEL BALDWIN, INC. 
3474 South 23rd East Street 

Attractive proposition open tao distributors and dealers. 

Salt Lake City, Utah 
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BROCKWAY VARIABLE CONDENSER 
THE BROCKWAY Combines advantages not 
found in any other condenser. 
EASIER TO ADJUST Two complete revolu- 
tions of the dial or 720 degrees are used for ad- 
justment. A white line on edge of dial appears 
during the second revolution, plainly indicating 
position. 
SAVES SPLICE Occupies no space behind the 
panel, leaving room for tubes, B. batteries, etc. 
Ideal for portable construction. 

PLEASING APPEARANCE Its symmetrical design and beautiful finish 
harmonize with other high grade instruments, and lends dignity to the finest set. 
HIGHLY EFFICIENT The use of mica dielectric between two spring 
bronze plates, scientifically formed to properly control the capacity curve, is 
responsible for its higher efficiency. Stations are more easily picked up, and we 
arc receiving many reports of new long distance receptions. The Brockway 
Variable Condenser will improve arty circuit requiring from 11 to 45 plate 
condenser. 

Price $3.50 
BROCKWAY LABORATORIES COMPANY 
Toledo Factories Building TOLEDO, OHIO 

This "UNITED" Audio 
Frequency Amplifying 
Transformer is a little "gem" of radio 

engineering -magnetically 
shielded, Ratio 5 to 1 -a wonder- worker in producing 
loud, clear -toned signals, from any distance. At your 
dealer's $4.50. 

"United" Variable Condensers have a new ver- 
nier dial assembly, original with 
us, that makes fine tuning a joy. 

43 plate $6.50 5 plate $5.00 
23 plate 6.00 3 plate 4.75 
11 plate 5.50 Postpaid. 

PRICE WITHOUT VERNIER 
43 plate $4.00 

5 plate $2.50 
23 plate 3.50 

3 plate 2.25 
11 plate 3.00 

Show this id to your dealer and ask him to supply 
your deeds at the above prices. If he cannot do so, 
remit to us direct, under our money -back guarantee and 
give us name and address of dealer you wish to favor. 

UNITED MFG. Sz_ DISTRIBUTING CO. 
9705 COTTAGE GROVE AVENUE, 

New York Office: CHICAGO, San Francisco Office: 
50 Church St. ILL. 709 Mission St. 

New York, N. Y. San Francisco. Cal. 

RADrcc>t. 1 
) L> J 

Amateurs Hanííibook 
br Qe o: cr ne t 

I 

tJFFatME\TFR OMrA\T.Inc 

PRICE, $1.00 

JUST THE BOOK YOU `VANTIìI) 

"Radio News" 
Amateurs' Handibook 

Volume No. 1 

Chock full of radio constructive and instructive articles from cover to 
cover. Written by foremost radio authorities, in plain everyday language 
which everyone an understand. Sections include articles on Receiving 
sets and Sundry Apparatus, Transmitters and Accessories, Radio Theory. 
Vacuum Tube Data, and Practical Hints for the Amateur. A book which 
also serves as a ready reference and should find a place in the librar 
of every amateur. It contains O24 pages and over 375 illustrations, dia- 
grams, and photographs, bound in a multi- colored heavy board. 

On sale at all leading radio stores. If your dealer cannot supply you. 
pin a dollar b111 to this ad and write your name and address in the mar- 
gin below, and book will be forwarded to you postpaid. 

EXPERIMENTER PUBLISHING Co., INC. 
53 PARK PLACE, NEW YORK 
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of "static" on the resonance wave coil? 
When this noisy, abrupt impulse invades 
the antenna, a high voltage circulates on 
the left end of the resonance wave coil. 
The electric load is imposed abruptly. 
This voltage then proceeds to travel 
along the coil, the latter absorbing the 
impulses, as it were. If this tendency 
is not interrupted, the resonance wave 
coil will oscillate at its 'own frequency. 
Fortunately, however, the "guard tube," 
described in a preceding paragraph, con- 
veys a large share of the "static" impulses 
to the ground, thus avoiding the oscilla- 
tion of the resonance wave coil. 

When a person desires to render a 
harsh criticism or maybe expert judg- 
ment concerning any so- called "static 
eliminator," he will exclaim "Oh yes, 
it kills 'static' and the signals. too." This 
occurs in the arrangement of the reson- 
ance wave coil in its suppression of at- 
mospheric disturbances at this stage. but 
thanks to the ingenuity of Doctor CDhen 
and his co- laborers, there is a resource- 
ful addition to this arrangement which 
reserves the orderly radio signals for re- 
ception by means of the head telephones. 
Happily, it is called the "rejector cir- 
cuit"; obviously, because it rejects the 
useless noises and conserves the useful 
s i g n a l s. This is accomplished by 
"grounding" the "guard tube" in such a 
manlier that the connection functions as 
a "solid ground" on all wave- lengths 
except one. 

51200 10 
/5,000 
Ohms 

F , Fig 3 

The Connections of the Guard Tube Used to 
Eliminate Static. The Trap Circuit Should Be 

Tuned to the Incoming Signal. 

Suppose the electric circuit of the re- 
sonance wave coil is adjusted to a wave- 
length of 300 meters, all other electric 
waves are conveyed to the ground. The 
300 -meter wave -length is rejected, or ar- 
rested, more properly speaking, arc the 
signals are transferred to the "collector 
ring ". The "rejector circuit" not only 
drains the atmospheric disturbances to 
the earth, but likewise conveys signals 
of frequencies other than one particular 
wave -length to the ground. The latter 
action should prove useful in eliminating 
some of the interference now caused by 
the multitude of broadcasting stations - 
approximately 500, all told -that are re- 
leasing their burdens of song and story 
upon a heavily charged ether. 

The "rejector circuit" stipulated by the 
Signal Corps is one possessing low elec- 
trical resistance, which necessitates the 
use of heavy wire in the construction 
of the resonance wave coil and a variable 
condenser of unquestioned quality, with 
small losses. Such a variable condenser 
may, suitably, be of .001 microfarad capac- 
ity, shunted across a coil having 55 turns 
of D. C. C. wire. The latter, according 
to a suggestion of the Signal Corps, may 
be of No. 14 B. & S. gauge, threaded 
around a tube 3W" in diameter. This 
arrangement will afford an inductance of 
0.1 of a millihenry. Preferably, this 
variable condenser should be insulated 
with hard rubber. 
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Structurally, the "collector ring" and 
"guard tube" entering into the formation 
of this "static- eliminating" device, are 
made of brass and in finished forms 
should fit snugly. By way of suggestion, 
the winding may be covered with a layer 
of thin paper and then tubes employed 
that will slide smoothly over the paper. 
It is optional with the constructor 
whether the "guard tube" is split or not, 
but the "collector ring" necessarily con- 
tains a split. 

A tickler or plate- circuit' variometer 
is employed if regeneration is desired 
in this particular electric circuit. Use 

fig. 4 
Retter Elimination of Static is Obtained by the 
Use of Two Coils and a Guard Tube Composed of 

Two Sections. 

of either of these instruments in this con - 

nection demands a tuned secondary cir- 
cuit connected to the grid element of the 
vacuum tube. Regeneration is also pos- 
sible by means of the resonance wave 
coil in the absence of additional windings 
of wire. 

In this capacity of reducing seasonal 
atmospheric disturbances, both the re- 
sonance wave coil and the radio- receiv- 
ing instruments must be screened, in the 
event that violent crashing and rumbling 
noises are to be suppressed. Complete 
screening is absolutely essential, which 
requirement indicates that the entire out - 
tit must be enclosed in an air -tight cop- 
per case of reasonable thickness, 18 
gauge, for instance. The batteries or 
wiring to and from the latter to the radio 
instruments must not be exposed. The 
telephone cord should be protected by 
a strip of copper Belden braid, which is 
"grounded" to the copper shield. 

The resonance wave coil lends itself 
to use with it variety of electric circuits 
in the capacity of "static eliminator ". It 
may be employed with a single- circuit, 
now commonly found in homes of broad- 
cast listeners, or with an inductively 
coupled tuner. The latter arrangement 
is likely to result in extreme sharpness 
of tuning. Likewise, the resonance wave 
coil is adaptable to use with a tuned an- 
tenna system, which arrangement, how- 
ever, is conducive to extreme selectivity. 
In this instance, a switch is provided 
so that the coil may be connected above 
the tuned primary circuit when receiv- 
ing weak signals, or below (at the ground 

fig. 5 
A Resonance Wave Coil May Be Used With a 
Tuned Aerial Circuit, and Provides Extreme 

Selectivity. 
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Announcement 

*REG. U. S. 
PAT. OFF. 

Genuine PACENT 
Duo Lateral Coils 

Mounted 

PATENTED 
June 1, 1920 
April 3, 1923 

I. PACENT COIL PLUG -Quick 
to connect. Vise grip on coil. 
Set screw with coil lead con- 
nections. 
Cat. No. 110. Price $1.00. 

II. COIL PLUG RECEPTACLE 
-an improved receptacle. 
Special Pacent feature to in- 
sure tight contact. 
Cat. No. 111. Price $1.00. 

III. MOUNTED COILS - The 
genuine Pacent Duo Lateral 
Coils equipped with improved 
plug. Sizes MS 25 to MS 1500. 
The perfect combination. 

Prices $1.40 to $3.85. 
IV. MICROMOUNT -a de luxe 

3 coil mounting affording fine 
vernier coupling adjustment. 
Cat.No.115, with b a se,$9. 50 
Cat. No. 115A, same as No. 
115 less base and binding 
posts, $8.00. 

V. MICROCOUPLE RECEP. 
TACLE -a single receptacle 
permitting vernier adjust- 
ment of coil. 
Cat. No. 118. Price $2.00. 

VI. PANEL RECEPTACLE - a 
fixed receptacle for panel 
mounting pr+ncipally for use 
with Cat. No. 118. 
Cat. No. 119. Price $1.50. 

All Pacent Coil equipment is 
standard size and connects with 
standard equipment of other 

manufacture. 
Duo Lateral Coil labeled PACENT 

is the GENUINE 

A Complete Line 
of Improved Coil 
Equipment, In- 
corporating Many 
Superior Features. 

THE Genuine Duo Lateral 
Coil, PACENT, has been 

recognized by authorities as the 
most efficient inductance. 
Careful and thorough study of 
coil equipment requirements has 
resulted in the development of 
these new Pacent Products, the 
last word in mounted coil 
equipment. 
Don't Improvise - "PACENTIZE" 

Send for Booklet N -11 describing in de- 
tail these new Pacent Radio Essentials. 

PACENT ELECTRIC CO., Inc. 
22 Park Place New York, N. Y. 

Sales Offices: 
Chicago, Philadelphia, St. Louis, Minneapolis, 
Washington, D. C. San Francisco, Jacksonville. 

Pacent 
RADIA ESSENTIALS 

YouDon'tNeed 
Tubes to get out of town. Even in 

summer we receive concerts 
over 400 miles with my CRYSTAL HOOK- 
UP. Over 1000 miles in winter. Thousands 
have bought my plans and remodeled their 
sets or built sets like mine. Satisfaction 
GUARANTEED. Send self addressed en- 
velope for further information. 

Leon Lambert, 
595 South Volutsia, Wichita, Kansas. 

WORKING KNOWLEDGE 
Of Radio Code and License 

In One Week. Best Record Licensed Students: Code Mastered 15 Minutes; Ten word Speed in 3 Hours. 
40 Records FREE or Honor Roll 100 Licensed 
Students One Dime. Complete Method only $2.00. 
Dodge Radio Shortkut. Dept. N. Mamaroneck, N. Y. 

Operate your radio from your 
lamp socket with a 

Gould Unipower Battery 
For complete information address 

GOULD STORAGE BATTERY CO., 
30 East 42nd Street New York 

Parts and Accessories 
Cox- makers o apparatus 

Details and Prices on re uesi 
GENERAL RADIO RPOL.£ATION 
First Quality adio Equipment 
in,ludi.t¢`1il'USIC MASTED 124 .Reproducer 
1Gth and Cherry Streets Philadelphia 

WANTED -Back numbers of Radio News, Dec., 1921, Jan. and Feb., 1922. 
Experimenter. Publishing. Co., 53 Park Place, New York City. J 
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HEATH'S 
Raidant Condensers 

Now the "guess" has been taken out of con- 
denser buying. The source of greatest uncer- 
tainty, the plates, by a new process of stamp- 
ing and tempering in Heath's Radiant Conden 
sers are PERMANENTLY 'FLAT. They are 
as proof against warping and buckling as a 
steel straight edge. These condensers will 
keep their fine alignment without any adjust - 

ing during their entire life! 

A Vernier Adjustment 
Geared Like a Watch 

Ordinary vernier adjustment reduced to mi- 
crometer fineness. Extreme delicacy of ad- 
j,tstment. Smooth, positive, accurate as a watch. 
Heath's Radiant Condensers are especially adapt - 

ible to the fine tuning required on high ampli- 
fication. 

Write for Illustrated Folder 

LiST PRICES 
VERNIER TYPE 

13 Plate including 27 dial and knob $5.00 
25 Plate Inelttding 271." dial and knob $5.50 
45 Plate including 231," dial and knob $6.50 

Jobbers and Dealers 
Write Immediately for Proposition 

HEATH RADIO 
& Elec. Mfg. Co. 

206 First Street 
NEWARK, N. J. 

Improve your set by using the 

Welsh Peanut Tube 
Strong, velvety tone, no distortion, low initial cost; 
ecmIcmlcal to operate. uses about '¡ amp. Can be oper- 
ated on storage battery or THREE DRY CELLS. Fila- 
ment 4 to 6 V. Plato 16%. to 32 v. 

Price X2.00 
Special Sockets 40e. 
Adapters 75e. 

At your dealer, otherwise send 
purchase price and dealer's name, 
and you will be supplied postpaid. 

JOBBERS and DEALERS 
Write for our spec ial proposition. 

Manufactured only by the 

Welsh Electric Lamp Corp. 
72 BOYLAN STREET NEWARK, N. J. 

Beware of I mitations 

connection) when listening to robust 
signals through interference. 

Experiments conducted by the Signal 
Corps over a period of three years in- 
dicate that greater suppression of at- 
mospheric disturbances may, occasion- 
ally, be obtained in the absence of criti- 
cal adjustments by separating the "guard 
tube" in two parts, and including a 
second resonance wave coil for holding 
the "collector ' ring." The second res- 
onance wave coil, in winding, is a dupli- 
cate of the first one. Such a circuit 
permits the use of radio -receiving ap- 
paratus of practically any design. 

The performance tests of this new de- 
vice, or rather applications of an instru- 
ment invented several years r-go, indicate 
the possibility of receiving long-distance 
radio communications that would other- 
wise be inaudible because of the pre - 
valency of atmospheric disturbances. 
Signals from the high -power radio tele- 
graph stations of the United States Navy 
Department located on the Pacific Coast 
have been heard in the laboratory of the 
Signal Corps at Washington, by the use 
of the resonance wave coil, when the dis- 
tracting extraneous noises would have 
almost jarred the head telephones from 
the ears of the operator under usual con- 
ditions of reception. 

Resonance wave coils, in their multiple 
variations of size and windings of wire, 
lend themselves to a diversity of uses. 
One type of coil constitutes a full- fledged 
wireless antenna, dispensing with any 
radio -receiving instruments other than a 
detector and a pair of head telephones. 
No ground connection, either counter- 
poise or actual, is required. As a single - 
unit radio direction finder another design 
of resonance wave coil is able to deter - 
mine the position and altitude of air- 
craft in flight. Still another type of 
resonance wave coil enables the labora- 
tory of the Signal Corps in Washington, 
when using six stages of radio ampli- 
fication. to receive signals from a radio 
telegraph station of the United States 
Navy Department located at Guantan- 
amo, Cuba. 

The application of resonance wave 
coils in the reduction of atmospheric 
disturbances, however, offers the most 
fascinating field of experimentation for 
the radio amateurs. The development 
of these coils by the Signal Corps while 
in the pursuit of methods and apparatus 
for communication purposes necessary to 
the prosecution of war, is an example 
of how war- created difficulties are re- 
sponsible for an invention of far -reaching 
significance to peaceful industries. If 
resonance wave coils can lift the bane 
of radio telegraphy and telephony it will 
have earned the everlasting gratitude of 
the radio industry. These coils certainly 
merit further experimentation as a possi- 
ble means of removing, or partially sub - 
cluing, the clicking, crashing and hissing 
noises that invade the radio -receiving 
instruments for five or six months of a 
twelve -month period. 

11,,,,1,,,,,,,,°,,,,1,,.1,,,,,,,1,,,,.,,.,,1,,,.,,,,.,,,,,.1,,,,,,,,,1.n111111,1,nn.. / 

I Want to Know 
(Continued front page 566) 

This produces a relatively weak first half 
cycle. However, when the primary circuit is 
open, the self-inductance of the primary does not 
figure and the magnetic field collapses much more 
quickly than it built up, so that the voltage in- 
duced in the last half cycle is considerably larger 
than the first. 

QUESTIONS ON THE SUPER- 
HETERODYNE 

(795) Mr. N. T. Engelhardt, Jr., Riverdale, N. 
Y., writes: 

Q. I. May the Super -Heterodyne receiver, pub- 

Radio News for November, 1923 

It Costs You No More 
to Buy 

Columbia Bakelite 
Moulded Apparatus 
The All- Circuit Variometer 
The Columbia Variometer is fully Bake- 

lite moulded, green silk, pigtailed, and pro- 
vides for all circuits of today and tomor- 
row; the stators may be split. You can- 
not obtain a finer tuning variometcr. Body 
capacity minimized. Regenerative, Ultra - 
Audion, Flewelling, Reinartz and Reflex 
Circuits all provided for. Diagrams with 
each instrument. 

Type 109, Price . . . $5.50 

!WWIWWWI 
)r14- fluimin!ilul 

rim l-7 

The Geared Coil Mounting you have 
been looking for. Moulded of genuine 
Bakelite; geared 5 to 1 reduction ; 6 inch 
silk leads. A True Columbia Product. 

Type 401, Price . . . $5.00 
A few moré Columbia Products: 

Bakelite Moulded Variocoupler Typo 105a....51.00 
Bakelite 180° Vartocoupler Type 105 5.00 
Bakelite 3 foil Geared Mounting Type 401... 5.00 
Bakelite 2 l'oil Geared Mounting Type 402... 3.50 
Inside Coil Slount Geared and "Vernier" 

Type 103 7.00 
Coil Plugs .50 
All Meter 100° Couplers 7.00 
and complete line of mounted coils. 
All good dealers have Columbia Products. 

Insist on them. 

Columbia Radio Corp. 
155 N. Union St., Chicago 

RADIO SET HEAD PHONES 
This uondei RADIO SET in special metal canne, 
with double head phones completo ready to hook u, 

ABSOLUTELY FREE 
LISTEN in on concerts. sports. lectures, singing. ct^. 
QUICK! Send only Sour name to -dap 

wonderful FIiEF' StADIO 1'L.1 \. GUARANTEE SALES CO. 
20 Washington Place Dept. 116 New York 

KILLOCH HEAD SET 
2000 OHM $3.25 POSTPAID IN U. S. A. 

Baldwin Head Set $8.75 Postpaid in U. S. A. 
Send For Radio Catalogue 

DAVID KILLOCH CO.. 57 Murray St., N. Y. City 
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fished in the September issue, question No. 711, 
be used for phone reception between 195 and 600 
meters? 

A. 1. This receiver will respond to any wave- 
length to which the tuner can he tuned. If a 
vario- coupler is used with a .001 mfd. condenser 
across the secondary this range of wave -lengths 
will he covered. 

(-1. 2. Should the honey -comb coils shown in 
this circuit be fixed or variable? 

A. 2. '['bese coils, when once adjusted, will 
not have to be moved and may be fixed. 

Audio Frequency Trans- 
formers 

nliiiucd fount htyc 55)) 

are mounted. Many transformers are pro- 
tected by a metal shield which entirely cov- 
ers the coils. This is good practice as far 
as protecting the coils from mechanical in- 
jury is concerned, but electrically, no ad- 
vantage is gained. 

Now that a general idea of the elements 
of the transformer has been obtained, we 
will discuss ratio, which is a very import- 
ant consideration in amplifying transformer 
design. Ratio is simply the proportion of 
the number of turns of wire in the secondary 
coil to the number of tarns in the primary 
coil. Transformers now on the market vary 
ill ratio from 3:1 to 10:1. In other words, 
the secondaries have from 3 to 10 times as 
mane turns as the primaries. In a 10:1 
ratio transformer, i f 1 volt is applied to the 
primary, the secondary will deliver about 10 
volts, and in a 3:1 ratio transformer the 
secondary will deliver about 3 volts; hence, 
as the vacuum tube is a potential operated 
device, there is a tendency on the part of 
the layman to choose a high ratio transform- 
er. thinking he will get greater amplifica- 
tion. He is correct in regard to greater am- 
plification, but if he considered the distortion 
introduced by the high ratio instruments now 
available. he would select a low ratio one. 
None of the high ratio transformers which 
were tested by the writer were as efficient 
in regard to distortion as the lower ratio ones. 
If the transformer is to be used for am- 
plifying clot and dash code messages. where 
distortion makes no difference, a high ratio 
one is preferable, but for broadcast recep- 
tion the low ratio ones are by far the better. 
It should be remembered that these trans - 
formersdo,not amplify the energy; the volt - 
age is amplified and the current -reduced, 
and, neglecting losses in transformation. the 
energy 'is constant. It is the vacuum, tube 
that amplifies the energy in an audio fre- 
quency amplifier. 

We will do v consider the method used in 
testing the transformers. In P'ig. - 5 is 
shown a diagram of the testing apparatus, 
called à "peak volt meter." The audio fre- 
quency oscillator is a vacuum tube affair, 
capable of delivering alternating- currents of 
from 100 to 6000 cycles per second. The 
transformer under test is connected as shown, 
but the test leads, which are shown con- 
nected to the secondary of the transformer, 
are first connected to each other, and the 
slider on_ the potentiometer P adjusted until 
the plate current indicated by the milliamc- 
ter is zero. The reading of the voltmeter is 
thee: noted and the potentiometer slider is 
then readjusted until the voltmeter reading- is 
increased by two volts. The test leads are then 
connected to the primary of the transformer 
and the oscillator set into operation at any 
desired frequency. The variable resistance 
Rl is then adjusted until the plate current 
is again zero. Then the peak voltage ap- 
plied to the primary is 2. The test leads 
are then connected to the secondary, as 
shown, and the potentiometer adjusted until 
the plate current is again zero. The voltme- 
ter reading is observed, and from its value 
the value first noted with the test leads con- 
nected together is subtracted. The difference 
is the peak voltage across the secondary ter- 
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BAKELITE 
Condensite 
RDMAiv L 
are the registered 
Trade Marks for the. 

Phenol Resin 
Products 

manufactured under 
patents owned by 
BAKELITE CORPORATION 

Dielectric Strength that is 
Constant under varying 
climatic temperatures is 
the property of phenol 
resin insulation. 

Electrical insulating materials hav- 
ing a mineral base, glass, porcelain, 
and phenol resin for example, pos- 
sess dielectric strength that does not 
diminish with age or use. 

Just as the electrical conductivity 
of copper is constant, so is the insu- 
lating strength of the phenol resin 
Radio parts and panels sold under 
the trade -mark Bakelite -Condensite 
-Redmanol. 

Combined with this dielectric 
strength are the additional advant- 
ages of mechanical strength, free- 
dom from moisture absorption, last- 
ing beauty of finish and color. 

The leading manufacturers of radio 
parts and panels have adopted phe- 
nol resin insulating materials be- 
cause they give uniformly satisfac- 
tory service under practically all 
working conditions. 

BAKELITE CORPORATION 

Address the Divisions 
General Bakelite Company. 3 West 40th Street, New York 
Condensite Company of America, Bloomfield, New Jersey 
Redmanol Chemical Products Co., 636 West 22d St., Chicago 

3235 -D 

THE MATERIAL OF A THOUSAND USES 

JRADItCó» 
mmx3 

Amateurs'Handibaok 
byRadiv É.'p7rr.r rr 

PEaaNe.lfR rUantM,.\'G C iï lt 

PRICE, $1.00 

JUST THE BOOK YOU :WANTED 

"Radio News" 
Amateurs' Handibook 

Volume No. 1 
Chock full of radio constructive and instructive articles from cover to cover. Written by foremost radio authorities, in plain everyday language which everyone can understand. Sections include articles on Receiving Sets and Sundry Apparatus, Transmitters and Accessories, Radio-Theory, Vacuum Tube Data, and Practical Dints for the Amateur. A book which also serves as a ready reference and should find a place in the library of every amateur. It contains 224 pages and over 375 illustrations, dia- grams, and photographs, bound in a multi -colored heavy board. - 

On sale at all leading radio stores. If your dealer cannot supply you, pin a dollar bill to this ad and write your name and address in the mar- gin below, and book will be forwarded to you postpaid. 

EXPERIMENTER PUBLISHING CO., INC. 
53 PARK PLACE, NEW YORK 
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Compiled by 
HARRY F. DART, B.S.E.E. 

Formerly with the 
Western Electric Co., 
and U. S. Army 
'retractor of Radio 

Technically edited by 
F. H.DOANE 

Just off the press 
THE greatest book on Radio ever writ- 

ten. Price only $1. Filled with sound, 
practical. tested information for every 
radio fan, from beginner to hard- boiled 
owl. Written, compiled and edited by 
radio experts of national reputation. 

Every page tells you something use- 
ful. And there are 562 pages! More 
than 150 illustrations and diagrams! 
Note this partial list of contents: 

Different types of receiving and sending 
hook -ups, electrical terms, condensers, 
oscillating circuits, coupled circuits, in- 
duction coils, antenna systems, electric 
batteries, generators and motors, protec- 
tive devices, crystal detectors, arc gen- 
erators, transmitters, filters, wavemeters, 
radio experiments, International and Morse 
codes, commercial receiving sets, tables 
and data, radio transmitting and broad- 
casting stations (with call letters), Radio 
License Regulations, etc. 

A pocket Course hi RADIO 
You may dip into this I. C. S. Radio/ 

Handbook at random, or hunt up¡ 
special information you want, or/< 
read it right through. It's in -/ 
t eresting- fascinating -prof -/ 
liable! Hundreds of sugges -/ 
tions for helping you get// International more pleasure out of / Correspondence Radio. Will save you // Schools 
from wasting money Box 8283 
on things that won't,/ Scranton, Penna. 
work. Money back / I enclose One Dollar. 
if not satisfied. ' Please send me -post- i 

paid -the 562 -page I. C. S. 1 

Send $1 to -day and get / Radio Handbook. It is I 

this 562 -page I.C.S. // understood m 
entirely satisfied 

that 
I 
if 

mI ay 
a 
return 

Radio Handbook be- / this book within five days and 
1 

fore you spend // you will refund my money. 

another cent on 

ports. / Name 1 / 1 

Address - I, 

Mail the coupon 
TO -DAY 

SEND 

MONEY 
GW Y'artee.d 

Moneybeckift ey 
do not satisfy after 

5 DAYS TRiAL 
SEND no money! Order by 

postcard and paypostman 
on val, 

ftheydo 
not ex- 

cel ans other hono you 
ever used regardless or 
return them nd your oney EIJAPANTEED 

- will be refunded at once. 

AMBASSADOR 
GONG ANGE PHONES 

TOWER MEa.Csep. 98 BROOKLINE AVE., BOSTON. MASS.. DEP T..r 

RADIO ENGINEER 
With six years' experience in designing, repairing and 
manufacturing of radio apparatus, wants a position 
with some reliable radio company where there is chance 
of advancement. Associate Member Institute of Radio 
Engineers. BOx 140, RADIO NEWS 

mïnals, This procedure is repeated at sev- 
eral different frequencies, and a curve plot- 
ted. The curve will show the variation of 
the secondary peak voltage with frequency, 
with a constant primary voltage of 2. It 
is desirable to make measurements with vari- 
ous amplitudes of primary voltage as well 
as various frequencies. In this way, a very 
interesting set of curves of a number of 
transformers were obtained, four of which 
are shown in Fig. 6. 

Curve A in an actual curve of a 3 % :1 
ratio transformer and curve B that of a 
6 :1 ratio transformer made by the same 
manufacturer. These two curves were taken 
as samples to show the effect of ratio. It 
will be noted that this particular 6 :1 ratio 
transformer will give much higher ampli- 
fication in the neighborhood of 1200 cycles 
than at lower or higher frequencies, whereas 
the 3'/ :1 ratio transformer gives practical- 
ly uniform amplification over a wide range of 
frequencies. This 3%; 1 transformer was 
one of the best obtained from 24 different 
instruments. Curve C was obtained from 
another transformer that is also considered 
one of the best. This curve is almost the 
same as curve A on the lower notes but in- 
creases on the higher. This is an advantage 
as most loud talkers do not reproduce the 
higher notes. above 5,000 cycles, as loud as 
the lower ones. Curves A, B, and C were 
taken from transformers constructed ac- 
cording to Fig. 3, and all had a core some- 
what larger than that of the average trans- 
former. Curve D was taken from a trans- 
former constucted according to Fig. 2, and 
is typical of the majority of transformers 
of both constructions. Practically all are 
inefficient on frequencies below 630 cycles; 
only three were found to be efficient on 
frequencies as low as 350 cycles, and A and 
C are the curves of two of them. 

Some writers recommend the use of a 
high ratio transformer in the first stage and 
lower ratio transformers in succeeding stages 
of amplification, but this is not good prac- 
tice for the following reason : The least dis- 
tortion introduced in the first stage is con- 
siderably amplified by the following stages, 
and its effect will be greater in the loud 
talker than the effect of the distortion in- 
troduced in the second or third stage. There- 
fore, the transformer used in the first stage 
should have the least distortion and not 
the most, which would be the case if a high 
ratio transformer was used. 

In Fig. 4 is shown an improvised trans- 
former made up of an iron wire core and 
two 4/ : 1 ratio amplifying transformer 
windings. The primaries and secondaries are 
connected in series, as shown. This trans- 
former proved exceptionally good ; the curve 
was the same shape as curve C, except 
that the transformer was not quite as ef- 
ficient on frequencies below 630 ; although it 

was much better than the majority of trans- 
formers now on the market. If 3: 1 ratio 
coils were employed, better results would 
probably be obtained. With only one coil on 
the iron wire core, the instrument was very 
poor. 

If a small condenser, about .00025 mfd. 
capacity, is shunted across the secondary 
terminals of a transformer, it absorbs the 
higher notes more than the lower ones, and 
improves transformers which amplify the 
high notes too much. If a high resistance 
of about 1 megohm, is connected across the 

secondary terminals, it absorbs the lower 
notes. and improves high ratio transform- 
ers having curves similar to curve B. But 
it is better to use good transformers in the 
first place and not try to improve a poor 
one with condensers and resistances. 

NOTICE 
Mr, Leonard Humphries (5GB), of 61 

Geriant Street, Princes Park, Liverpool, Eng- 

land, would like to correspond and exchange 
photos with American amateurs. 
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STATI C 
Mm and Inter 

ference 
is Reduced to 
a Minimum 

Better ; RReceptihon 
with the 

NASSAU 
Pat. Pending 

Price $35.00 L1LF. 
Jobbers and Dealers Loo 

Write for TRADE MARK Proposition 
Eliminates Aerial and Ground. 

The Secret is in the Patented Winding 
1500 MILES ON LOUD SPEAKER 

With 2 stages radio and 
2 stages audio frequency amplification. 

Write for Circular "R" 
Mann fac !t red be 

NASSAU RADIO CO., Inc, 
60 Court St., Brooklyn, N. Y. 

A Five Year Guarantee 
GOES WITH EVERY 

ARTHUR PUDLIN 
VARIABLE HIGH 
RESISTANCE LEAK 

Can Be Used for Panel Mountings 
Endorsed by 

Leading Radio Engineers of the Country 
n'o will at any time within a period of 5 Years re- 
place free of charge any Arthur Pudlin Variable 
High Resistance Leak- that does not work satisfac- 
torily. 
This leak is guaranteed to gire a resistance from 
1/10 to i megoluus. 

COMPLETE WITH BASE 

Price with .00025 Mica Condenser ..$1.00 
Price without Condenser. .......... 75c 
If your dealer does not carry them, send purchase 

price and dealer's name to 

Arthur Pudlin Engineering Co. 
Dept. R.N. 110 West 40th St., New York 

We also Manufacture 
Tubular Glass Grid Leaks In All Megohms, 25 cents 

(Patent Pending) 

ttOsaaa.nm.4; 

`. 

DANIEL Radio Specialties are PROVEN special- 
ties- proven under actual test. Wherever they 
have been introduced they enjoy big sales because 
of the confidence of both dealers and radio fans. 

Our Special Introductory Proposition To Dealers 
and Representatives Is Particularly Interesting. 

ü'rïtc For It. 

R. W. DANIEL, 
Manufacturer and Distributor 

5232-38 MELROSE AVE., LOS ANGELES, CALIF. 
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A High Frequency Alter- 
= nator for Tone 

Modulation 
(Continued front- pay( 560) 

The armature coils are best form wound, 
taped, and then fixed in position on the 
armature core. The leads from the armature 
and field windings should he brought out 
to binding posts mounted On a connecting 
block fastened to the base ou which the al- 
ternator is assembled. 

fig. 2A 
Inductor Alternator Placed in Grid Circuit of 

Oscillator for I. C. W. Transmission. 

The alternator described can be used in 
a number of circuits to modulate the output 
of an oscillator or bank of oscillators. Two 
circuits are suggested in Fig. 2. The cir- 
cuit (A) shows the alternator included in 
the grid circuit of an oscillator, so that the 
voltage fluctuations of the alternator are 
impressed on the grid of the oscillator, caus- 
ing the oscillations of the latter to be period- 
ically interrupted. _\ more flexible arrange- 
ment is secured, however, by coupling the 
alternator to the grid circuit of the oscilla- 
tor, using electro- magnetic coupling so that 
the oscillations of the generator can be 
partially or completely modulated, as desired, 
by varying the coupling between the alterna- 
tor and oscillator circuits. 

The circuit illustrated in Fig. 2, (Bl, 
shows how a radiophone transmitter can he 
used for tone telegraphy. The D.P.D.T. 
switch connects the microphone or alternator 
to the primary of the modulation transform- 
er, as desired. In either of the circuits il- 
lustrated, the transmitting key can be located 
in the output circuit of the alternator, as 

ñ1kr-opho/7e YodU/ t/ //7 fa nsf 

I II 
D.P.D.T. sw. 

C(4/terngfor 
o 

X 

fig. 2 B 
Scheme of Connections for Alternator When Used 
to Modulate Output of Radiophone Transmitter 
for Telegraphic Purposes. The Transmitting Key 
May Be Inserted in the Circuit at the Point 

Marked X in the Diagram. 

indicated by the letter X in the diagrams, or 
it may be placed in the D.C. circuit exciting 
the held of the alternator. When the al- 
ternator is inductively coupled to the ;rid 
circuit of an oscillator, or when placed in 
the grid circuit, the transmitting key can 
be located in other places in the tube cir- 
cuits than those associated with the alterna- 
tor, although in transmitters employing- 
power tubes of high ratings as oscillators 
considerable care should he used in locating 
the key. Tn circuits where a lower power 
tube is used as an oscillator to excite a bank 
of power tubes, either circuit illustrated in 
Fig. 2, can be used, the alternator being 
coupled to, or included in the circuits of the 
master oscillator. 

9AYX 
QRA, 9AYX, Ray Keller, 1315 N. 2nd 

Street, Belleville, Ill, Will QSL all cards 
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Helical Wound Coils 

o 

-less distributed capacity, no distortion, 
and 40% more amplification 

NLY one transformer has or can have Helical Wound Coils, 
so only one transformer can give you the results you want. 

That is the Samson HW -A1 Audio Frequency Transformer. 
Helical Winding lays a very much less number of turns in each 

layer than any other method of winding. Consequently there is 
less electrical pressure between adjacent wires and less distributed 
capacity. 

Test the Samson yourself; prove to your own satisfaction what 
everyone who has ever tried the Samson has discovered -that it 
is the most satisfactory audio frequency transformer possible to 
produce. Ratio: 6 to 1. Price, $7.00. 

MOM 
! IIIIIIIIIIIIIIIIE m ..mmmom..mmmm.ili ló.'mIommp .. damm. m... m Gì6i. 

I: 
=Mr SAMSON TRANSFORMER WITH R CA. ..r. JJJ 

V 
iv móónIii m °'iiiimiiiiiiii.ïiiiiiiiiiiii m .I.IIm..CIIi..III..m.... III°O.°IiI:áIon ... m.. . 

m... .m.. 
öm.... moor s""-" H.W'.AI TRAN FOA.IER ALONE,.m ...oL isms 

SAMSON ELECTRIC COMPANY 
FACTORY: CANTON, MASS. 

Sales Offices: Boston, New York, Philadelphia, 
Pittsburg, Chicago, Cleveland, Detroit, Indian- 
apolis, St. Louis, Minneapolis, San Francisco, 
Los Angeles, Portland, Montreal, and Toronto. 

samson HW -A1 
AUDIO FREQUENCY 

Transformer 

Saw Your Own Bakelite-Save Money! 
Stop sending this work out. Save time and money by sawing bakelite in your shop on a 

Boice Junior Bench Saw s _ 
Small, compact, loft -cost; all metal construction. Saws tz" / bo 

be 
sin half and rapidly. Special 

Handles 
sIi suede enables as large as 40"x4 0" bt cut in half with racy. Handles 1 ?!" woot, the copper, carbon, asbestos board, etc. Easily driven by %a or 1/; h. u. motor. Attaches to any light socket. 

Write NOW for circular on this and other Boice -Built Bench Machines and Motors. 

W. & J. BOICE Dept. 811 TOLEDO, OHIO 

PROLONGS WE E OF TUB .5 
r ADJUSTER E caaENELiMINAT 

.`RHEOSTAT 

MP' TUBE TROUBLESL 
6 

FROM OUR DEALER OR `\\I¡_ 
RADIALL COMPANY i10 

99 WARREN STREET. NEW YORK 1 NouNriN 

VULCANIZED Be sure and 
specify 

"WILMINGTON 

FIBRE" 
Sheets, Rods, Tubes, Washers, Etc., 

Specialties 
Wilmington Fibre Specialty Co.. Wilmington, Dal. 

Branch Offices "Everywhere" 
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$15.00 
F.O.B. Cleveland. 

Type 6 Charges 6 Volt 
Storage Battery from 
any 110 Volt 60 Cycle 
lamp socket at average 
rate of 6 Amperes. 

3,250 Hours' Service 
From a $15.00 

FFBATTERY 
"Dear Sn : Find cnclo =cal fifty -tout- cents 
for which please send one set of carbon 
brushes for an F -F Battery Charger, 
Type 6. 

"This charger has been its use on an aver- 
age of 25 hours a week for about two and 
one -half years and the Carbons have never 
been renewed. The machine is giving very 
good service. Yours very truly, 

(Signed) "Ralph C. Peters." 
"1810 Pine St., Boulder, Colo." 

This unsolicited report is but suc of thou- 
sands. Every snail brings additional appre- 
ciation for the unusual reliability, and free- 
dom from "grief', enjoyed by F-F owners. 

This is the result of ten years' specializa- 
tion, after making the first satisfactory me- 
chanical battery charger years ago. 

You, too, can benefit just as Mr. Peters 
above, by insisting on the F -F Charger. 

'I'heres a type for every need. Buy front 
your dealer. If he cannot supply you, 
write for literature or enclose remittance 
covering express or 1,ostal charges on 9 lbs. 

It's Free 
Write for Eulletin No. 32 

Dealers get the F -F Proposition 

The France Mfg. Co. 
10432 Berea Road 

Cleveland, Ohio 

Pioneer Manufacturers of 
Patented Battery Chargers 

dig 

CABINETS 
Solid Mahogany. Beautiful hand rubbed finish. 
Only a limited number at these bargain prices. 

PANEL SIZE 
6x6 -$2.40 6x9 -$2.70 6x12 -$3.00 

6x15 -$3.25 6x24 -$3.75 
All 7" Deep, Transportation paid east of Rockies 

Write for list of other radio bargains. 

E. W. BENHAM 
Dept. I. 

6534 Kenwood Ave., Chicago, Ill. 

HOLD -TITE 
JACKS 

GODE NO. lot 

Mount without spacer washers. Phosphor- bronze 
springs. Bought by those who reuuire the best. 
Catalogue free. 

Throw Those Taps Away 
(Continued from tags 560) 

receive theta. Accurately spaced holes are 
required, or the switch lever will not glide 
smoothly over the contacts. All this means 
a tedious carefulness that can easily he 
avoided. 

Electrically, the system is inefficient. Since 
the contact formed between the switch blade 
and the contact points is solely through the 
aid of pressure, the device possesses a cer- 
tain amount of- electrical resistance, inherent 
in any such contact. This contact resis- 
tance increases with time, for the contact 
surfaces become tarnished and corroded and 
particles of dirt and grit lodge themselves 
between the individual contact points, thus 
forming a high resistance leak from con- 
tact to contact. All of these resistances 
contribute in no small measure to the losses 
in the circuit. 

A tapped inductance has one great dis- 
advantage in that the taps increase the 
effective resistance of the coil. Actual 
measurements prove this to be true. Fig. 2, 
drawn from a. paper by J. H. Morecroft 
(Proc. f. R. F.., Vol. 10, No. 4, p. 273) gives 
some interesting data. 

It will be seen that for all wave -lengths, 
the curve corresponding to coil C has the 
greater ratio of reactance to resistance, or 
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. ® 

EEE;IEEEEEE® Wave / ength /n Meters 

/00 200 300 400 500 600 700 800 9ít7 1000 //00 
A Tapped Coil Has Considerably More Resistance 
Than an Untapped Coil as Can Be Seen from 

These Curves. 

in other words has a lower effective resis- 
tance than coil B. which constitutes the first 
22 turns on the 32 -turn coil A. The resis- 
tance of the untapped coil in this particular 
case is about 40 per cent. less than that 
of coil B. For a radio circuit, coil C is to 
be preferred. especially in a receiving cir- 
cuit where the energy coming in over the 
antenna is exceedingly minute. If we can 
offer a low resistance path for the flow of 
this energy, we have gained just that 
much. In addition, coil C can tune to a 
lower wave -length due to the fact that it 
has no taps on it to add to its distributed 
capacity. 

Let us now take up the untapped coil, 
some familiar examples of which are the 
loop antenna, concentrated inductances 
(honeycomb, duo -lateral), etc. In order to 
keep a large ratio of'inductance to capacity, 
we must necessarily use a large inductance 
and a small capacity. This can be accom- 
plished by the proper designing of the coil. 
As there have been, in the past, several 
articles in RADIO NEws and other magazines 
dealing with the design of inductances, we 
need give but a very bare outline of the 
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RIGGS 
ECTIFIE 

$12.50 

Prepaid 
Anywhere 

in the 
U. S. 

Money Back Guarantee 
We guarantee the Type B -3 to please 

you. If it does not, return it and we 

will return your money. 

THE RIGGS MFG. CO. 
Eastern factory Urbana, Ohio 
Western factory Everett, Wash. 

N. 7 a T A 1/ 0°7 
"199" CUSHION SOCKET 

Alt AfamtglimtrA l V áe j &Sr 

SOCKET 0 ON 

FLOATS RUBBER 
PATENTS 
-PENDING 

Model -B for Small Base Tubes UV -199 and 
C -299, $1.00 postpaid. 

UNIVERSAL" PHONE CONNECTOR 

Accomodates 1 -7 pair phones, either with cord 
tips or plugs, spade tips or wire. Price $1.50 

postpaid. Dealers write. 

ILLINOIS RADIO CO. 
Springfield Illinois 

RADIO GOODS at BARGAIN PRICES 
Cunningham C -300 Tubes _ . $4.39 
Cunningham C -301 -A Tubes 5.89 
W. D. il Tubes 5.89 
1%2 V. Mercury Tubes, Standard Base, Best Made 5.25 
221/2 V. Var. Cyclone B. Battery 1.00 
221/2 V. Var. Cyclone B. Bat. med. $1.25 Large 1.75 
45 V. Var. Cyclone B. Battery 2.95 
2200 Ohm Nereo Phones 2.95 
Original Nathaniel Baldwin Phones, Type C 8.95 
Bernier Rheostats or Sockets .59 
Magnavox - 30.00 
Numerous other bargains in our FREE PRICE LIST, 
sent upon request. Goods shipped PREPAID 
PROMPTLY on receipt of remittance. All merchan- 
dise guaranteed. 

BERGEN RADIO SUPPLY CO. 
808 Bergen Ave. New York City 
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design requirements. It is hoped that -in a 
future article the necessary details may 
be presented with a complete example 
worked out to show the method of pro- 
cedure. 
ro cover a given wave -length band, we 

have limited ourselves to a capacity in shunt 
with the coil, of only 250 micromicrofarads. 
Hence our coil with this maximum con- 
denser value must be able to respond to 
the upper limit of the wave -length band. 
'l'o get the necessary inductance, the easiest 
method is to look up the oscillation con- 
stant squared (I. C value) of the longest 
wave -length desired. (See Le fax sheets 
for a table of these values.) 

By a very simple algebra step we can 
solve for I. the required inductance. It is 
understood that for very long waves our 
capacity may be made as large as 1,000 
nl icrutlli cru Íarads without losing our de- 
sired ratio of inductance to capacity. It is 
now necessary to see if this combination 
of inductance and capacity just obtained 
will respond to the lowest desired wave- 
length. Here an assumption will have to 
be made for the minimum value of the 
condenser, which we may take to be about 
15 micromicrofarads for a 23 -plate con- 
denser and about 20 micromicrofarads for 
a 43 -plate condenser. Knowing our induc- 
tance value from the previous calculation, 
we take the product of its value and that of 
the assumed capacity and look up the table 
for the resonant frequency and wave- 
length. We now have the wave -length 
band that our particular coil and con- 
denser will be able to cover. 

In calculating an inductance that is to 
be used in the antenna circuit, the capacity 
Of the antenna must be taken into account. 
For the average amateur aerial the value of 
the antenna capacity is taken as 250 micro- 
microfarads. I,' or loop calculation the 
reader is advised to consult the Bureau of 
Standard's Bulletin Nu. 74 on the induc 
tance of loops. 

'To suet up the advantages of the untapped 
coil -condenser method uÌ wave -length 
control: 

1. No extra control is introduced into 
the circuit. The condseuser is merely 
used in place of the switch and taps. 
Furtheru+ure, with a vernier adjust- 
ment on tlse condenser, the tuning is 
infinitely liner than that obtained bt 
means of units and fens taps. 

2. lust as broad a baud of wave- lengths 
clay lie covered with the condenser 
as witl+ taps off the coil. Furthermore. 
there .ire no "dead -end" effects in the 
coil since the entire inductance is in 
use all the time. 

3. It is better than a variometer control, 
as there is no steep rise of resistance 
as the minimum resonance point is ap- 
proached, such as is the case when the 
variometer is in the position where its 
rotor winding is in opposition to the 
stator winding, 

4. The design is not difficult and with a 
little patience the essential points may 
be mastered by even the novice. 

4,m,,,, ,,, ,,,,,,, ,mRITIMMIm ,11111,,,,1.m.11+,1,11+,,,,:,,, 1,+,11,110111, 1111 

A Single Tube Reflex 
Receiver 

(Continued 1'0 obi pttye 529) 

as tight as possible. Then the coils can be 
gradually separated and the primary con- 
denser slowly turned toward zero, to increase 
the volume of output (up to a certain point) 
and to sharpen the tuning-. 

Only a good rheostat capable of vernier 
adjustment should be used with a reflex set, 
because the filament is very critical. The 
tube must be kept just below the osc llation 
point for best results. 'l'o reach and vet 

8 
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THE 

RADIO EXPERT KNOWS 
That the varied and harmonious strains of music coming 
through his set -are nothing but electric current till they 
reach his headphones 

That the highest priced outfit is mediocre without the best 
headphones obtainable. 

That perfect headphones preclude scientific knowledge, 
superior skill, and long experience in their manufacture. 

That the Holtzer -Cabot Electric. Company has devoted 25 
years c+f constant research and painstaking manufacture to 
sensitive telephone instruments. 

Thal the perfected Itoltzer -Cabot Universal No. 2 is the 
ideal headset for any radio outfit. 

Holtzer.0 abot Universal No. 2, $8.50 
Hùitzer -( :Ain National No. 4, $5:50 

Re Sur,' lo send for n copy of ouf b0oklet 

"What Y u .'hoald h,rszr+ -1 heut Radio Reception. 

THE HOLTZFR- 1C.AIiù- ELECTRIC Co. 
125 AMORY STREET, BOSTON, MASS, 
616146 South State Street - - Chicago, Ili, 

Papi. D 

HEAD -SETS 

PERFECT CONNECTIONS 
L"---PRESS 

HERE 
aie always 
sure with 

Fahnestock Patent 
Wire Terminal 

Grips Like a Vise 
Eliminates 
Vibration 

Easily Attached 
No Soldering 

Best of All for 
RADIO OUTFITS 

Clip No. 45 (Illustrated) especially 
Adapted for Bus Wire 

Made in all Sizes and Shapes 
At your Dealer's 

FAHNESTOCK ELEC. CO. 
East Ave. and 8th St. 

Long Island City, N. Y. 

CRYSTAL RECTIFIER, 
(Patent Pending) 

THE PERFECT SYNTHETIC CRYSTAL DETECTOR 
SENSITIVE OVER ENTIRE SURFACE 

No Hunting for "Spots." Loud and Clear. 
Endorsed by Thousands of Satisfied Users. 

Sensitiveness Price 50C 
Guaranteed Mounted 

14 1<. Gold Supersensitive 
25c RUSONITE CATWHISKER, Price 

Permanent. Will not Oxidize. 
RUSONITE REFLEX CRYSTAL 

Manufactured Expressly for Reflex Circuits 
Will Stand Up Under Heavy Plate Voltage 
Guaranteed Price $1.00 Mounted 

Order from your dealer or direct from 

RUSONITE PRODUCTS CORP. 
15 Park Raw New York, N. V. 
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BDXX 

Durable! 
BDXX panels are 
PERMANENT. Their 
s e r vice is unending. 
Once installed, they 
s a t i s f y for all time. 
Never has it been neces- 
sary to replace one. 

hakelite 
-dilecto. 
(A Laminated Phenolic Con- 

densation Material) 
Highest in dielectric 
strength. Surprisingly 
hard and tough; yet 
readily machined. 
Proof against water, 
heat, fumes, solvents 
and milder acids. Ozone 
from high -voltage elec- 
trical apparatus, which 
quickly ruins hard rub- 
ber, has absolutely no 
effect 'on B a k eli t e- 
Dilecto. 
X X grade Bakelite -DiI- 
ecto has every radio advan- 
tage. Insist on it at any 
electrical store. 

The Continental Fibre Co., 
Factory Newark, Delaware, 

Dealer Service From: 
New York, 233 Broadway 
Chicago, 332 S. Michigan Ave. 
Pittsburgh, 301 Fifth Ave. 
San Francisco, 75 Fremont St. 
Seattle, 1041 Sixth Ave., South 
Los Angeles, 41 I S. Maier St. 

RADIO SCHOOL 
All our graduates are placed. 

Shortage still exists. Wages going up. 

Send for Catalog 

MASSACHUSETTS RADIO & 

TELEGRAPH SCHOOL, Inc. 
18 Boylston St. Boston, Mass. 
G. R. ENTWISTLE, Radio Director 

Crystal Detectors Sacrificed 
Either complete, or in parts; parts being standari 
and suitable for use on any detector. 
As we hare discontinued the manufacture ct 
wireless parts, we are offering the above at 

PRICES FAR BELOW-ACTUAL COST. 
Samples sent on receipt of inquiries on printed letterheads 

BIERMAN -EVERETT FOUNDRY CO. 
Irvington, New Jersey 

not pass this point with a cheap rheostat is 
almost impossible. I use a Bradleystat with 
satisfaction, although a vernier knob would 
be an advantage. As will be seen, the Brad - 
leystat is attached to the front support of 
the coil mounting, where the knob is con- 
venient and the leads to tube and batteries 
are short. 

Quality is essential in the crystal detector, 
also. Mine has a very valuable feature- - 
a rotating crystal mounting. Often when a 
sensitive spot has been found, the signals 
are both strengthened and clarified by slowly 
turning the crystal without lifting the cat - 
whisker. This is particularly desirable with 
a reflex set, which, when operating properly, 
will break into violent oscillation if the cat - 
whisker is lifted, or placed on a relatively 
non- sensitive spot. 

The fixed condensers are very important, 
since they by -pass the radio -frequency im- 

pulses and so permit dual amplification with 
one tube -first at radio and then at audio 
frequency. The condenser between 't he 
ground side of the secondary inductance 
and the positive terminal of the tube is not 
absolutely necessary, but it materially in- 
creases the volume of output. 

Special care must be used, in hooking up 
a reflex set, to connect the audio- frequency 
transformer as shown. Because many dia- 
grams do not letter the terminals of this 
transformer, it is easily possible to have it 
so connected as to be inoperative, the cir- 
cuit then functioning as a tube detector, 
without reflex action. 

Those who wish to use a variocoupler 
instead of honeycomb coils may dispense 
with a primary condenser if the stationary 
coil is tapped for single -turn variation and 
has sufficient wire to reach all broadcasting 
waves. 

Even more than with other types of re- 
ceivers, short battery leads are very desir- 
able with the reflex. These are best obtained 
by placing the `A" and 'B" batteries directly 
back of the set, or in a drawer or on a shelf 
just under it. 

Ninety volts on the plate of the 201 -A 
tube gives satisfactory results. Either three 
or four dry cells (preferably "twins ") may 
be used in series to light the filament. If 
four cells are used with a Bradleystat a 
small resistance is needed on the lower wave- 
lengths while the cells are fresh. This re- 
sistance may be fixed, or variable by plac- 
ing a second rheostat in the filament cir- 
cuit, near the batteries, to compensate for 
fluctuations in current as the "A" batter 
runs down. - 

The output of this set is sufficient to oper- 
ate a loud speaker. One or more stages of 
straight audio- frequency amplification may 
he added in the usual manner, but this tends 
to lower the quality of speech and music, 
nor is additional volume needed as a rule. 

Even those unfamiliar with tùning a re- 
ceiving set should have no great difficulty 
with the single -tube reflex if properly con- 
structed. First make sure that catwhisker 
and crystal are in contact, then turn up the 
filament and vary coupling and condenser 
and crystal settings until a station is picked 
up and tuned to maximum volume. Then 
advance the rheostat as far as possible with- 
out "spilling" the tube or muddling the sig- 
nals. Usually, distortion is not noticeable . 

until the tube actually breaks into oscillation. 
If, while tuning, the set emits raucous 

sounds, the filament is toa high or the crystal 
is not adjusted to sensitivity. The tendency 
to oscillate increases as the secondary con- 
denser approaches zero, and rotation of the 
primary condenser in the same direction 
sometimes produces this effect. Very careful 
adjustment and readjustment of all controls 
will be amply repaid in volume and quality 
of output. With each variation in filament 
current a slight change in the secondary 
condenser setting is necessary. 
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W.T. 
501 

Detector 
Tube 

2.00 Delivery 

'R 

Operates nn dry cells or regular 6 P. A battery. Wiring 
diagram packed with each tube showing how to use the 
W.T.i01 with any crystal set or tube set. 

Special sockets 40c, adaptors 75c, insurance He 

RADIO RESEARCH GUILD 40 Newark, . Clinton 
St. 

YELLOW-111P 
MICROMETER ADJUSTING 

CRYSTAL DETECTOR 
The event'- purpose detector - fixed or 

changeable adjustment, just as you desire. 
Tune with the YELLOWTIP. No bunting 
or looking for a sensitive spot -just "A 
Twist of the Wrist -It's Set ". Micrometer 
adjustment in a moment, fixed indefinitely. 
Ideal for reflex and other circuits. 

il'rite for folder and name of your 
nearest dealer. 

$2 

WHOLESALE RADIO EQUIPMENT CO. 
Exclusive Factory Representatives 

38 WILLIAM ST., NEWARK, N. J. 
Dealers and Jobbers write 
for attractive proposition. 

BECOME A PROFESSIONAL 
PHOTOGRAPHER 
EARNING $35 TO 3125A WEEK 
Three to six months' course. 
Motion Picture, Commercial, 
Portraiture. Practical instruc- 
tion. Modern equipment. 
Ask for Catalog No. 56. 

N. Y. INSTITUTE of PHOTOGRAPHY 
NEW YORK CHICAGO BROOKLYN 
141 W. 36th St. 63,0 S. Wabash Ave. 505 State St. 

MICHIGAN RADIO CORPORATION 

GRAND RAPIDS, MICH. 
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As regards actual results obtained with 
this set : One local station (WJAX) is 
heard all over the house, the other (WHK) 
loud enough for the living room by at- 
taching a Baldwin phone to the horn of an 
Edison phonograph. Out -of -town stations 
come in on the headset with surprising loud - 
ness and substantial freedom from the dis- 
turbing noises so often associated with de- 
tector-two stage . outfits. In mid -summer, 
stations as far distant as Chicago are heard 
clearly, and Detroit and Schenectady never 
better with any set that I have tried. 

Some may object to the crystal detector, 
but slight difficulty in adjusting it at times 
is more than compensated for by the quality 
of output. Also, it is less expensive than 
a tube detector, and lasts indefinitely. 

Design of an Audibility 
Meter 

(Continttrd jrnlll ¡ar,w 552) 

In this way each half of the winding will 
be wound in opposite directions to the 
other. 

The resistance values are so selected as 
to balance a 36,000 -ohm headset, which in 
the author's case was found when 1,0111 

cycles were used. It is improbable that 
ordinary receivers will go Much higher than 
this value. In all events the resistances 
that are selected for use with the five -point 
switch, to compensate for changes in 
receiver impedance with frequency, should 
be so chosen that the total resistance in the 
receiver circuit is 36,000 ohms. More than 
five points may of course be used on the 
switch if greater accuracy is desired, or if 
the receiver impedance changes rapidly with 
frequency. 

Should the use of the frequency com- 
pensation switch seem unwarranted, it can 
be omitted, but the correction factor for 
various frequencies must be computed from 
the formula, for each of the 34 switch 
points. 'These factors can be plotted or 
tabulated f or ready reference. 

CTT:\ RT 8 
Atop. 

Tap Factor Res. 
Amp. 

'l'ap Factor Res. 
18 100 -78 

2 2.5 12000 19 120 60 
3 4 12000 20 150 60 
4 5 3000 91 200 60 
5 6 1800 22 '50 3(i 
6 7 1200 2$ .100 24 
7 8 865 24 - 400 30 
S 10 11140 25 500 18 
O 13 IOW 26 600 12 

10 16 60(1 27 500 15 
11 20 510 28 1001) 9 
12 25 390 29 1500 13 
13 30 255 30 20110 6 
14 dt) 325 31 300(1 6 
15 50 180 32 4000 3 

16 60 124 33 5(101) 2 
17 80 155 34 cc 7.5 

A Chart Giving the Audibility Factor for Each Tap 
on the Switch of the One Described. 

Chart 8 shown above gives the values 
representing' the audibility factor for each 
tap on the switch, together with the value 
of the resistance unit connected between 
that tap and the preceding one, as in I ?ig. 3. 
Fig. 4 gives the values of the resistances 
connected to the first eight taps of the inner 
are of the train switch. 'l'Itese eight 
points should he in alignment radially with 
the first eight taps of the main switch outer 
arc. 

While this meter may seem too expensive 
and complicated to all except the serious 
minded experimenters, it will prove much 
cheaper than a cintilar instrument purchased 
outright for a radio club. About ?5 pound 
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Music's charms cease 
when batteries fail 

Your radio set works best on near and far sta- 
tions, only when your batteries are delivering 
ample current. 
Storage batteries, tuned up with Tungar, give 
the fine results which the owner of a high class 
radio set is justified in expecting from his in- 
strument. 
With Tungar -the go- between from house 
lighting circuit to storage battery -you do not 
need to move the battery, or buy a new one. 
Just attach to a lamp socket or a convenience 
outlet, turn on the current and leave it, any 
time, day or night. 
Tungar is certain, clean and quiet. There are 
no moving parts to get out of order or to make 
noise. Its cost of operation is low. 
For years motor car owners have used Tun - 
gar for charging their automobile batteries. 
See one at any good electrical shop, or write 
for literature. Address Section RA 11. 

Merchandise Department 
General Electric Company 

Bridgeport. Connecticut 

Tungar Battery Charger. Oper- 
ates on Alternating Current. 

(Prices east of the Rockies) 
2 Ampere- Outfits Complete - 
$18.00 
5 Ampere Complete -$28.00 
Special attachment for charging 
12 or 24 cell B" Storage 
Battery -$3.00 
Special attachment for charging 
2 or 4 volt A" Storage 
Battery --$1.25 
Both attachments fit either 
Tungar 

Charge 'em at Home, with 

35A -10'39 

un2ar 
(BATTERY "RG E R 

A GENERAL ELECTRIC PRODUCT 

°lrcc? 
NIFAVO 

Amateurs Hanäibook 
byRodio Experts nr 

,tENTER rea,Ile4NG COMPANY.I. 

PRICE; $1.00 

JUST THE BOOK You WANTED 

"Radio News 
Amateurs' Handibook 

Volume No. 1 

('hock full of radio constructive and instructive articles from cover -tc- -- 
,over. Written by foremost radio authorities, in plain everyday language 
which everyone can understand. Sections include articles on Receiving 
Sets and Sundry Apparatus, Transmitters and Accessories, Radio Theory, 
Vacuum Tube Data, and Practical Hints for the Amateur. A book which 
also serves as a ready reference and should dad a place In the library 
ut every amateur. It contains 224 pages and over 375 illustrations, dia- 
grams, and photographs, bound in a multi- colored heavy board. 

On sale at all leading radio store:. If your dealer cannot supply you, 
pin a dollar bill to this ad and write your name and address in the mar- 
gin below, and book will be forwarded to you postpaid. 

EXPERIMENTER PUBLISHING CO., INC. 
53 PARK PLACE, NEW YORK 
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KUALITY CERVICE 

Kilbourne & Clark Mfg. Co. 

Head Office and Works: Seattle 
BRANCH OFFICES 

PORTLAND SAN FRANCISCO, 
305 Larrabee St. 591 Mission St. 

Los ANGELES, NEW YORK CITY, 
1103 W. 10th St. 80 Washington St. 

For 10 years we have built radio 
apparatus for ships, shore stations, 
U. S. Navy, amateur and experimental 
use. 

OUR MERCHANDISING LINE 
Receivers Plugs 
Amplifiers Jacks 
Head Phones Adapters 
Loud -Speakers Sockets 
Condensers Amp. Transformers 
Rheostats Variometers 
Potentiometers Variocouplers 
Switches C. W. Apparatus 

COMPLETE LINE OF MOULDED PARTS 

WATCH THIS SPACE FOR THE 
LATEST SPECIALTIES 

VARIABLE RADIO FREQUENCY 
AMPLIFYING TRANSFORMER 

(Midget Size) 

Two Stage, 2 "x2 "x5 %" $10.00 
Single Stage, 2 "x2 "x3" 5.50 

Range 150 -550 meters 

CAN BE ACCURATELY TUNED TO ANY 
WAVE LENGTH BETWEEN THESE LIMITS 

(NOTE SMALL DIMENSIONS) 

FOR $1.00 THIS IS WORTH LOOKING INTO 
For distance, volume, cleanness, selectivity, simplicity 
and ease of operation, it has no equal -. Hundreds of 
others have tried it and all. agree. Only two controls, 
no shielding, no freak calls or other doo -dads necessary. 
Entire set of standard stack material,-can be built. for 
$17.50. The complete hook -up, simple description, list 
of all materials and saliere to get them. We sell no 
parts, only hook -up and how to 'build. This Will save 
you at least $50.00 on your set and you can't buy a 
better one for less than $200.00. All questions answered 
for 10e stamps. Any Complaint -Your $1.00 Back. 
My radio experiments, during the last 13 years have 
cost me, not less than $10,000.00. The result is yours 
for $1.00. Nothing accepted, but U. S. Money Order. 
E. F. WAITS - Corinth, Miss. 

Chaslyrt 
. . 

Hydrometer 

Tests your battery 
instantly by the way 
the Balls sink or 
swim in the arid. 

Outfit, including 
Hydrometer, Depth 
Gauge, and Water 
Filler, Postpaid 
$1.00 Circular Free. 
Chaslyn Co., Dept.i. 
3845 Ravenswood 
Ave. CHICAGO 

of No. 36 resistance wire will be needed (or 
.10 pound of No. 38) depending on the 
type of wire used. This estimate assumes 
that five 12,000 ohm resistance units are 
purchased made up. 

It is to be noted that if only one receiver 
is used in making a test instead of a pair, 
each resistance should be only one -half as 
large. Such a change would of course cut 
the trouble and expense of winding the 
units, in half. 
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The Static Frequency 
Multiplier 

(Continued from page 557) 

The principle of frequency trebling by sat- 
uration even with alternating current has 
been described, in particular, by Mr. Joly. 
For that matter, the third harmonic very 
often occurs in ordinary power transformers. 

In order to make this harmonic manifest 
itself under efficient conditions, particular 
connections were resorted to and different 
diagrams tried out. 

In Fig. 2, the alternator 1 of frequency 
f outputs through a compensating condenser 
2 onto a network comprising : the multiplier 
3 made up of a magnetic core inductance coil, 
a condenser 4 approximately balancing the 
inductive reactance of the multiplier at fre- 
quency f, the rejector 5 barring the sought 
harmonic of f, and the variable condenser 6. 
In shunt to the multiplier 3 and its compen- 
sating condenser 4 are branched the resonant 
shunts 8, 9 and 10 for the different har- 
monics to, which the multiplier gives rise. 
A load resistance, such as 11 shown in the 
third harmonic shunt of Fig. 2, is inserted 
in the circuit of that harmonic from which 
it is desired to draw power. The resonant 
shunts for the higher frequencies may be 
real short- circuits for currents of those fre- 
quencies. The condenser inserted in the 
sought or useful harmonic shunt is adjusted 
so as to allow of maximum power output. 

In order to accelerate the starting of the 
system, i.e., to rapidly obtain the strong cur- 
rent régime of the ferro- resonant system 
constituted by the circuit described *, means 
are provided whereby the number of turns 
on the multiplier 3 may be decreased at the 
starting and. then gradually brought up to 
its operating value. In fact, the strong cur- 
rent régime necessitates, for its stable op- 
eration, that the condenser 6 have a value 
lower than that which would exactly pro- 
duce resonance. Under these conditions, the 
system just described will take a leading 
current. In order to compensate this effect, 
a variable inductance 7 taking a lagging cur- 
rent is branched in shunt to the system. 
Thus, it occurs that the alternator output 
current is less than that which traverses 
the multiplier. In any case, it is possible to 
adjust the condenser 2 and the value of its 
capacity may be different than that which 
exactly compensates the internal alternator 
reactance at frequency f. 

Fig. 3 illustrates another arrangement. In 
this latter case, the alternator outputs onto 
the multiplier 3 and the rejector 5 without 
the insertion of any condenser so as to avoid 
any unstableness of operation. In shunt to 
the multiplier are branched a series of fun- 
damental frequency rejectors tuned to the 
harmonies by means of inductances. 
The useful or working harmonic includes 
a load resistance 11 in its circuit and 
the latter is adjusted in a particular 
manner. Under these conditions, the system 
just described takes a lagging current and 
this effect is compensated by a variable 
shunting condenser 7 which takes a leading 
current. 

*Concerning the two possible strong and weak 
current réginres which it is possible to obtain in 
Ferro- resonant circuits see BETHENOD La Luna - 
ie,re Electrigue Nate. 30, 1907 and BOUCHEROT 
Revue Gén. d'Elec., December 11, 1920. 

Radio News for November, 1923 

BUY DIRECT 
Why Pay Dealers and Jobbers Large Profits? 

WDII- WDI2 -UV199 and UV201A Radiotrons $ 5.43 CII- C12 -C299 and C20IA Cunninghams 5.43 
" Trista" 3000 Ohm Guaranteed Head Sets 3.44 
Manhattan 2000 Ohm New Type Head Sets 3.59 
True -Tone Supersensitive 3000 Ohm Head Sets 4.28 
Federal Telephone Radio Head Sets 5.59 
Original Nathaniel Baldwin Head Sets 9.58 
Original Nathaniel Baldwin Single Units 4.79 
Original Nathaniel Baldwin Loud Speaker 19.95 
Madera Clearspeaker with Nathaniel Baldwin Unit 11.95 
Trista Loud Speaker (fits standard head sets) 1.98 
Standard 221/2V. "B" Battery $1.75 size 1.19 
Standard 22/0V. "B" Battery $3.00 size 1.94 
Standard 45V. "B" Battery $5.50 size 3.77 
Trista 60 Ampere Hour Radio Storage Battery 9.95 
Trista 100 Ampere Hour Radio Storage Battery 14.95 
Sterling IO Ampere Battery Charger 12.79 
Radio Home Charger De -Luxe 14.79 
Trista Audio or Radio Transformers 1.98 
All American Audio or Radio Transformers 3.82 
Acme Audio or Radio Transformers 3.96 
Erla Duo Reflex Radio Transformers 3.98 
II plate Variable Condenser 1.28 
25 plate Variable Condenser 1.44 
43 plate Variable Condenser 1.59 
23 plate Variable Condenser with Vernier 2.88 
43 plate Variable Condenser with Vernier 3.44 
Moulded Bakelite Silk Wound Variometer 3.98 
Moulded Bakelite Silk Wound Variocoupler 4.79 
Trista Assembled Wooden Variometers 1.19 
Trista 180° Bakelite Silk Wound Variocouplers 2.24 
Lic. DeForest Triple Coil Honeycomb Mountings 3.98 
Lic. DeForest Double Coil Honeycomb Mountings 2.79 
Lic. DeForest Single Coil Honeycomb Mountings .39 
Bremer -Tully Air Cove Neutrodyne Transformers 1.49 
Bremer -Tully Micrometer Neutrodyne Condensers .78 
Bremer -Tully Universal Vernier' Tuner 3.98 
Reinartz Green Silk Wound Tapped Coils 1.76 
Approved Cardridge Type Lightning Arrester .79 
Trista 6 Ohm Fada Type Rheostat .39 
Trista 30 Ohm Fada Type Rheostat .48 
Trista 200 Ohm Fada Type Rheostat .59 
Trista 6 Ohm Vernier Rheostats .78 
Trista 30 Ohm Vernier Rheostats .89 
Triste Standard or W D I I Bakelite Sockets .48 
Federal Standard or UV199 Sockets .79 
Trista Open Circuit Telephone lack .27 
Triste Double Circuit Telephone Jack .32 
Triste Single Circuit Filament Control Jack .35 
Trista Double Circuit Filament Control Jack .39 
Trista Standard Phone Tip Plug .32 
Carter Two -way Phone Tip Plug .72 
Trista Switch Levers Adjustable Radius .14 
Trista Phone Tip Binding Posts .03 
Trista Rubber Tip Binding Posts .04 
Trista Switch Contact Points or Stops .09 
Trista 3 inch Composition Dials .23 
Dayton 3 inch Bakelite Dials .39 
Copperweld Aerial Wire (per 100 ft. package) .48 
Phone & Grid Condensers all cap .08 
Nickle Plated Pocket Voltmeters 0 to 50 volts 1.12 
All merchandise guaranteed as advertised or money 

refunded. Include postage. No C.O.D. shipments 
without deposit. 

TRI STATE RADIO SALES COMPANY 
214 Victoria Bldg. St. Louis, Mo. 

IVAZELEY'S 

The Newest and Most Practical Develop- 
ment in Aerial Loops 

Collapsible and Portable Loop Aerial 
Automatically Opens 

and closes ; instantly set up or Pack-ed. 
Complete with .50 Morocco Finished Case $ $66 

J. NAZELEY CO., Manufacturers 
571 Hudson Street, NEW YORK CITY, N. Y. 

ONE THOUSAND AGENTS 
WANTED 

We scant one thousand agents to sell subscriptions 
to RADIO NEWS, SCIENCE AND INVENTION 
and PRACTICAL ELECTRICS. We will pay a 
generous commission for this work and hells you in 
every way. Our three publications are leaders in 
their fields, ready sellers and this is an offer well 
worth your while. A few spare hours a day will 
bring you a handsome return. write regarding our 
proposition at once and be the first one to get 
started in your vicinity. 

Experimenter Publishing Co. 
HERBERT H. FOSTER, Sales Manager 

53 Park Place New York 
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The alternator compensating condenser 2 

may be done away with altogether and a 
suitable setting of the condenser 7 made to 
fulfill the former's purpose. 

Figs. 4 and 5 represent a photograph of a 

model capable of giving a trebled frequency 
output of 12 to 15 kilowatts at 100,000 
cycles starting from an alternator frequency 
of 33,000 cycles. The magnetic circuit is 
macle up of only 500 crown -shaped 0.05 to 
0.06 mm. sheets having inner and outer dia- 
meters of 69 and 89 millimeters respec- 
tively. The total weight of the magnetic 
circuit is but about 500 grammes (1 lb.). 
The instrument comprises 30 turns of bare 
copper strip I tMM x 10MM easily allow- 
ing a current of 80 amperes which produces 
the extreme core saturation (H = 175). 
The apparent power at the terminals of the 
instrument is then 60 KW. The losses within 
the multiplier are of the order of 1,500 watts. 

It may be shown easily that the power of 
an instrument increases as the cube of its 
dimensions. Therefore, in a unit of 120 to 
150 kilowatts at 100.000 cycles, the outer 
diameter of the core laminations would be 
only 18 centimeters. 

Power may also be drawn from the higher 
harmonics of 165.000, 230,000 and 300,000 
cycles per second. 

We may therefore conclude that there no 
longer exists any limit to the frequency of 
the currents which it is possible to indus- 
trially obtain without resorting to the arc 
or to the three -electrode valve. 

Translated froth "RADIO- ELECTRI- 
CI TE." 

Continuous Wave and 
RadiophoneTransmitters 

(Continued front page 558) 
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get maximum output from our tube when 
there is such a wide discrepancy between the 
generator impedance and the load impedance. 
it is therefore necessary to use some device 
whereby we can adapt the load impedance to 
the generator impedance. Such a device is 

a transformer with a definite step -up ratio. 
It is shown in the study of transformers 
that a resistance in the primary side of a 
transformer is equivalent to a certain re- 
sistance in the secondary side of the trans- 
former. If the step -up ratio is say 10, a 
resistance of 10 ohms in the primary is 

equal to 10 times the ratio squared in the 
secondary, that is, it is equal to 1000 ohms 
in the secondary. If the ratio is 20, then 
10 ohms in the primary is equivalent to 10 

times 20 squared, or 4000 ohms in the sec- 
ondary. In other words by means of a 
transformer suitably proportioned we can 
make a low resistance in the primary equiva- 
lent to a high resistance in the secondary. 

This immediately gives us a. method for 
securing maximum output from our tubes in 
spite of the fact that the tube has an im- 
pedance of 5000 ohms and our antenna say 
only 10 ohms. We design a transformer 
so that the primary or low side is con- 
nected to the antenna, while the secondary or 
high side is connected to the tube. Py suit- 
ably proportioning the turns we can male 
the ratio such that the antenna resistance 
of 10 ohms in the primary is equivalent to 
5000 ohms in the secondary. In this way 
we have adapted our antenna to the tube and 
thus secured maximum output at maximum 
efficiency. Now there are two ways in which 
this is done : (1) by proper proportioning 
of the turns, and (2) by variation of the 
coupling between primary and secondary. 
Thus by altering the coupling we in effect 
adapt the antenna to the tube to get maxi- 
mum output, and when we alter the antenna 
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LOUD SPEAKER 

A C 

Price 
$22" 

trihination of Ef f zciency 
and Beauty 

The Pathé Loud Speaker is unexcelled 
for its clarity and faithfulness of repro- 
duction. In the large sized diaphragm 
lies the secret. The music is thrown di- 
rectly from the diaphragm into the air 
in all directions. That choked and dis- 
torted sound is eliminated. Only a beau- 
tiful pleasing tone is heard. 

The beauty of the Pathé Loud Speak- 
er has called for untold praise. Its 
design shows excellent taste. Its -ele- 
gant finish of delicate Pompeian Green 
blends with the surroundings of any 
room. Not big, not ugly, just as 
sweet as the music it faithfully repro- 
duces. 

Jobbers and Dealers write for Special Proposition. 

Pathé Phonograph and Radio Corp. 
20 Grand Avenue, Brooklyn, N. Y. 

Now is the time 
to learn elee- 
trieity, the big- 
paying profession. You will be ready to 
step right into a fine electrical position the 
day you finish your training. Learn on 
5900,000 equipment. Coyne men get the 
hest jobs. 

Conte training is 

$150 to $400 practical. No text- 
books, no useless 

O. IC d i o a month Course free if you 
enroll now. Free 

employment department and life scholarship 
in the great Coyne School. Write today for 

details of our great offer. 
Write 
Today 

Trade.ndEngineeringSchools 
.300 -1310 W. Harrison St., 

Dept. 59-48, Chicago, Ill. 

WHY PAY MORE? 
6 Volt 
80100 Amps $14.00 
G Volts $16`.00 
100-120 Amps 

2 YEAR GUARANTEE 

IND E STR UCTAB LE 
RUBBER CASE 

Service Batteries are manufactured for Radio only, 
by battery men who know radio. 
We guarantee Service Batteries to 

IMPROVE RECEPTION 
If after 30 days' trial you do not find this to be 
the best battery value on the market today, re- 
turn to us and we will gladly Refund Your Money. 
shipped by express C.O.D. day order is received. 

5% Discos -t for Cash with Order. 

SERVICE BATTERY CO. 
704 East 102nd St., Cleveland, Ohio 
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cJnea Ice r 
Deep Notes 
Sweet Notes 

both come equally true -toned 
and full -volumed over your 
Radio when your phonograph or 
horn has a Morrison Loud 
Speaker. 

Perfect Reproduction 
The real joy of radio is as- 

sured you. No rattle or vibra- 
tion, no metallic harshness, even 
when the amplification is ex- 
treme. 

Anyone can attach the Mor- 
rison Loud Speaker to the tone 
arm of a phonograph in a mo- 
ment's time. A slight adjust- 
ment of the knob or dial on the 
rear adjusts the tone, soft or 
loud, just as you wish. There 
is nothing else to do- nothing to 
get out of order -you just begin 
to really enjoy radio when you 
use the Morrison Loud Speaker. 

Adaptable for use on any bulb 
set with one or more stages of 
amplification. 

Sold on a money -back guaran- 
tee. Price, complete with five - 
foot cord, nickel finish, 

$10.00 
Order from your dealer or 

direct from us. Send today for 
beautifully illustrated catalogue 
--it is free. 

Dealers 
If you are interested in one 

of the fastest- selling Radio units 
On the market, wire or write at 
once for our proposition -it is 
interesting. 

Morrison Laboratories, Inc. 
339 Jefferson Avenue, East 

Detroit, Mich. 

MAKE YOUR OWN 
"B" STORAGE BATTERY 

\t a cost of $1.60 for materials for a 15 -cell 
Battery will give 35 Volts and last for 
years. 

Frill directions including 4 Blue Prints 
showing how to construct a practical stor- 
age B. Battery -also .showing how to make 
a Rectifier to recharge (battery from the 
lt n e Electric ]sine at 1 cost or less than 
one cent. Mailed to any address on receipt 
of $1. 

A. M. MORTON 
3064 West 103d St., . Cleveland, Ohio 

How to Invent 
Learn at 
Home in 
your spare 
tittle .. 

Develop yourinventive ability ! A 
single idea, properly developed. can 

make you independent for life. Little in- 
venionshave made countless otherawealthy. 

Tells how You eon learn the. 
BOOK FREE ae;enee stentipn. Spare- 

time study. 15 famous inventors het You, Every 
phase of Inventive Science taught Write for free 

book today. No connection with patent attorneys. 
BUREAU OF INVENTIVE Rochester; N_T, 33I I Wisner Bldg . 

tap on the antenna coil we do two things. 
We alter the number or turns in the primary 
of the plate -antenna transformer, and thus 
alter the ratio and help to adapt the an- 
tenna to the tube for maximum output, asid 
at the same time we are tuning the antenna 
circuit to the wave -length of transmission. 

For amateur work the following constants 
have been found to be most suitable. Inas- 
much as the actual output current is not 
very great on such low power equipment it 
is perfectly good practice to use solid wire. 
If Litzendraht wire is handy so much the 
better, copper ribbon may likewise be used, 
though it is not essential and is more ex- 
pensive and therefore better left for the 
higher power sets. Any size wire from No. 
14 to No. 18 D.C.C. will be suitable for 
these coils, in fact annunciator wire will do 
very well. hhe antenna coil should be 
wound on an insulating form, hard rubber, 
formica or bakelite will do very well, the 
actual insulating material used depending 
upon the state of your finances and how fine 
you want your set to look, using 5" to 6" 
diameter tubes (5%" will do very nicely) 
with 1/16 walls. Twenty -five turns of wire 
are all that are needed, tapped every two 
turns, so that a fairly fine adjustment of the 
wave length will be possible. 

The plate coil should be wound on a 
similar insulating form having a diameter of 
about 4%" to 5 ", and wound with 50 turns of 
bell wire. This coil is coupled to the an- 
tenna coil and the coupling should be vari- 
able. By varying the coupling of plate coil 
to antenna coil we have a means of varying 
the mutual inductance between them which 
in effect is a means of adapting the antenna 
load to the resistance of the tube. 

The coupling of the plate coil to the an- 
tenna may be accomplished in a number of 
ways, but the following two will be found 
to be both simple and effective. The first 
method is that shown in Fig. 2, in which 
the plate coil slides inside the antenna coil. 
The antenna coil is mounted on two very 
simple pieces of wood cut in the shape 
illustrated herewith, and the taps brought 
out On a terminal block which is preferably - 
made of the same material as the tube. 
The plate coil has two end blocks of wood 
W fastened to the coil ends and a rod 
screwed in to the end of which an inex- 
pensive knob is fastened. -Coupling changes 
are made by sliding the plate coil in and out 
of the antenna coil by means Of the knob. 
The alternative arrangement suggested is to 
wind the plate coil on a forte somewhat simi- 
lar to it variometer rotor, with regular shaft, 
as in Fig-. 3. Coupling between plate 
and antenna may then he varied by rotating 
the plate coil inside of the antenna coil. 

The other constants of the set, referring 
back to Fig. 1, are as follows : The 
antenna series condenser, Ca, is 0.0003 mi- 
crofarads, while the grid condenser Cg- is 
0.002 micro farads capacity. These should 
be insulated yvith mica and need not be 
variable. The grid leak Rg is 5000 ohms, 
and in the experimental set -up here used 
it Ward Leonard unit was employed. It is 
preferable to use straight wire wound re- 
sistance units to any other type. Across 
the source of plate voltage supply a high 
capacity should be used to by -pass any radio 
frequency which may flow that way, and 
especially. in the case of a generator, this 
should be used to smooth out any commutator 
hum which rally be present. A good value 
to employ is about- 1 microfarad, and for 
voltages up to 500 volts the Western bllec- 
trie :N,i. 21A or similar condensers are quite 
good. 

The method of tuning the set is very 
simple. Set the antenna tap at what you 
consider the approximate setting for your 
wave-length, or if this is not known, set it at 
the center of the antenna coil, and vary the 
coupling of plate coil to antenna, and note 
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/9he choice of foremost \` 
Engineers 

for over 17 years. 
Sold by 
all dealers 

RADIÓ PROTECTOR 
Approved by the National 
Board of Fire Underwriters 
.,4sh TOiJ« jnsuranceAgent f 
L.S. BRACH MFG. CO., 

11 Newarl- NewJersey 4 

4OLDERALL 
MetalinPaste Form 

sapERia 

HanclyTubee 
Every Electrical 
Connection Needs Soiderall For Perfect Reception,. '' the Only Convenient Metal Solder, 

100 VOLT PANEL (New Type) 

KI CO Storage "B" Batteries Give 
Long Service at Low Cost. 

Alkaline type, will not sulphate or buckle. Life 
unlimited. Not harmed by short -circuiting, over- 
charging, or standing idle. Panel switches afford 
single cell variations. Easily re- charged from any 
110 -volt A.C. line by means of small home recli- 
tlrr. One cliar'r lasts three to six months ilr detec- 
ior plate circuit. .f 

i with 
Plain Panelol 

Prices 16 cell 22 volt S 5 
without 24 cell 32 volt $5 1':5250 $11.75 
rectifier: 36 cell 48 volt 3 9.50 $14.00 

50 cell 68 volt $12.50 $1T.00 
78 cell 100 volt $17.50 $22.50 

108 cell 145 volt $23.50 $2s "50 
-Unmounted rectifier $ 1.00 
Mounted rectifier 5 2.50 

Satisfaction Guaranteed 
All batteries are sold with the privilege of receiving 
your money back if not satisfied within a 30 day 
trial. Write for full information on "A" and ''B" 
Batteries. 

Kimley Electric Company, Inc. 
2665 Main Street Buffalo, N. Y. 

-.d o.1nv ísotniciß, 
EVERY RADIO 
FAN has been looking for 
this iron for both radio nd 
home nee. Operates on A. C. 

o 

D. C. current. 
GUARANTEED °Tire, Sentenywhere in tl.o. 
or Canada Parcel Post prepaid on receipt of ' money order for$2_8. /- 
FANS Send 2c stamp for ourlist / of RADIO BARGAINS 

RADIO BARGAINS 
17 NI 4...11. SALLE ST.- CHICAGO 

VA SELF-CONSCIOUS? 
Embarrassed in company, lacking in self -control? Let 
me tell you how you can overcome these troubles. 
M. VERITAS, 1400 Broadway, New York City 
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the reading on the antenna ammeter. I f 

possible an ammeter should be used for 
tuning, but if this is not available, use a 
small lamp and use the brilliancy of the 
light as an indication of resonance. Note 
reading of the ammeter or brilliancy of 
lamp at the best setting. Now move 
antenna tap to the next one either above 
or below last one and again vary coupling 
until best results are obtained. Do this until 
you secure maximum radiation current at 
your required wave- length. It is often de- 
sirable to use meters wherever possible. 
It is often found that a larger plate current, 
at a particular adjustment, will give a high 
antenna current, as opposed to a slightly 
smaller antenna current and lower plate cur- 

. rent at another adjustment. The larger 
antenna current is not necessarily the best 
operating point, for the efficiency may be 
much smaller than at the slightly lower ra- 
diation. The amateur should watch out for 
this. 

The most important meters to use are: 
(1) a radiation ammeter in the antenna for 
indicating when resonance or maximum 
radiation is had, (2) always use a filament 
voltmeter in preference to an ammeter and 
keep the voltage constant as this will insure 
maximum life for your tubes, and (3) a 
plate millianlmeter. 

Cen'erpoint 
of wia01/7g 

Key 
fig. 4 

A Practical Circuit for a Low -Power C.W. Trans- 
mitter. 

For those who desire to experiment 
around a bit before deciding on a particular 
circuit, the one shown in Fig. 4 is sug- 
gested as worthy of a trial. It is a very 
simple one and requires little apparatus. A 
single coil is used wound on a 4" form, and 
has about 40 to 50 turns of annunciator 
wire. Half of this coil, it will be observed, 
is the antenna coil, while the other half is 
the grid coil. The antenna coil is part of 
the plate coil, hence the plate coil is tapped 
every two or three turns. A variable con- 
denser, having a maximum capacity of 
0.0005 to 0.0007 microfarads is used across 
the ends of the coil. The key may be placed 
directly in the antenna circuit. No grid leak 
or condenser is used. As in the other cir- 
cuit the plate source of supply should be 
shunted by a by -pass condenser. 

The above two circuits will do pretty well 
for a start on low power sets and working 
around with them will teach the amateur 
considerably inure than he can learn by read- 
ing solely. In the next article the subject 
of higher power oscillating circuits will be 
dealt with together with the question of se- 
curing power supply by rectification of alter- 
nating- currents. 

SAHN 
QRA, 9A1 -I\, Frank Finch, 315 Cottage 

Grove Avenue, Cedar Rapids, Iona. Appre- 
ciate QSL's of my \V. spark. 

NOTICE OF CHANGE 
Station 4H\i has given up the old rock 

crusher. A 10 -watt C.W. set is nOw in Oper- 
ation. QSL's will be appreciated. 

`)4 

é Wçílcl:9 ii1o1 
PoPukrBa1te ÿ Charger 

Nothing speaks so eloquently of HOMCHARGER satisfaction as the fact that 
thru sheer merit alone it has become the standard by which all other battery 
chargers are judged. Over 125,000 HOMCHARGERS already in use offer the 
most convincing proof that it is the most efficient, economical and fool -proof 
battery charger at any price. 
A NEW TRADE -MARK FOR A TRIED AND 

PROVEN PRODUCT 
Its phenomenal success has led to the introduction 
of many inferior and make -shift imitations. To 
insure our reputation and protect the buying 
public against substitution, the Radio De Luxe 
HOMCHARGER henceforth will be sold under a 
new Trade -Mark, viz.: 

Retaining the same fundamentally correct oper- 
ating principle and beautiful appearance of our 
Radio De Luxe model, it is a step nearer ultimate 
perfection through adoption of several construction 
refinements dictated by the policy of Progress. 

HOMCHARGER'S 10 POINTS OF 
SUPERIORITY 

1. Simple -Only one moving and wearing part, 
replaceable after thousands of hours use for 
$1.00. Will last a lifetime. 

2. Efficient -Uses less than one -half the current of 
any bulb or liquid type rectifier. Will charge 
any radio or automobile battery for a nickel. 

3. Quick -Its high charging rate of 7 amperes 
eliminates long waiting for battery to become 
charged. Will charge any "A" or "B" battery 
over night, or three times as fast as a 2- ampere 
machine. 

4. Clean -No expensive bulbs to break or acids 
to spill or replace. No acid fumes. Charges 
without muss, fuss or bother. 

5. Dependable -Tungsten contacts insure con- 
tinuous operation -prevent sticking and stop- 
ping. 

6. Fool- Proof -Can be operated by anyone. 
Attach to lamp socket and connect battery 
either way, it will always charge. High -grade 
ammeter eliminates guess work. 

7. Safe -No danger of shock or fire. Tested and 
approved by Fire Insurance Underwriters 
everywhere. Gives tapering charge -will not 
overheat or injure battery. 

8. Beautiful -Mahogany and Gold Finish. 
9. Unqualifiedly Guaranteed. 
10. Popularly Priced -Retails at $18,50 complete 

($22 00 Canada). No extras to buy. Sold by 
all dealers. 

FREE BROADCASTING LIST. Send to- 
day for Free List of Broadcasting 

Stations, and Circular Describing the Gold 
Seal Hom charger. 

DEALERS! JOBBERS! 
GOLD SEAL HOMCHARGERS will outsell any other radio device this season. "GOLD SEAL 
Business Builders" illustrates many attractive sales helps and explains hove we are prepared to co- 
operate with the Trade in making this a "HOMCHARGER Year." Send for your copy and Trade 
Discounts, TODAY. 

nsis 
on -the GOLD SEAL 
his your protection against substitution. When buying 
order by naine and venjy by the COLD SEAL, which appears 
on the carton as wel I as the nameplate. 

77 eAutomaticElectricalDevicesCo., 118 West Third St.,Cincinnati3O. 

c' Largest Manufacturers of Vibrating Rectifiers in the World 

PRECISION RESISTANCE UNIT 

Insure 
Clear and silent operation with Fixed Resistances. 

Correct resistances of known value most lie used for 
clear, distortiouless reception. Each l'n it individually 
calibrated. Our interesting discount schedule mailed 
to Jobbers on request. 

DAVEN RADIO CO.. 
144 Bleecker Street, Newark, N. J. 

HEAR DISTANT 
POINTS 

ON CRYSTAL SET 
With ANCHORITE, 

THE MILLION 1)OI.- 
LAR CRYSTAL. Sig- 
nal and reception the 
most distinct ever heard 
un a crystal. Each An- 
chorite Crystal is con- 
cert tested and guaran- 
teed to give beset results. 
Send 21e and a mounted 
crystal will be sent post- 
paid. 

DEALERS WRITE FOR EXCLUSIVE SALES 
RIGHTS IN YOUR CITY 

Sole 
D istributors THE ANCHOR CO. 

420 Wood St., Pittsburgh, Pa. Dealers Wanted 
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FORMAN Co., 
Broadcasting{ 

Tb The Trade 
The Merits of Our 

RADI© ACCESSORIES 
MICA 

CAPACITY 

CONDENSER 

0.00025 MFD. 

Mica Condensers of all capacities. TESTED 
and GUARANTEED accurate to rated capa- 
city. List price . - 25o 

1\\f'/ 

GALENA 
PYRITES 
SILICON 
Packed in cotton 
List Price 

TESTED 
AND 

GUARANTEED 

I there were any 

Fbetter we would 
make them. 

in individual boxes. 
10e 

Paper Condensers, Mounted Crystals, 
Binding Posts, Switch Levers, 

Detectors, Sliders, Contact 
Points, Aluminum Sockets 

Forman &Co.' " " "` N.Y. CITY 

VARIABLE LEAK 
0 -10 MEGOHMS 

This is the Grid Leak recommended by the 
Editor of the San -Globe Data Sheets 

of August 18th, 1923. 

Variable Grid Leak. 0 -10 Meg. Specially 
formed tension contact. Permanent, impreg- 
nated Grid Line -with Composition, tapered 
knot. List price !ii 

WHOLESALE ONLY 
WRITE TO -DAY FOR TRADE DISCOUNTS. 

FORMAN & CO. 
- - Manufacturers 

366 Greenwich Street, New York 

tr_- -- 
llighCarbon Too1.f lfeel Forceps 

Only$lo® Clamptheseself- 
locking nickel II plated forceps on 
eachtap you take 

in winding inductances of any kind. Pliers 
won't stay clamped -these forceps grip tight. 
Hundred uses in building any set. An extra 
hand wherever needed. Send for it today. 
We'll send it postpaid on receipt of $1.00, Sat- 
isfaction guaranteed or money back, 
C. E. CARSON toot w: hl titan Blvd. Chicago 

HOW TO BUILD HAZELTINE'S 

Send 50 cents -now -for hook 
telling how to construct a long 
distance receiver using the Neu - 
trodyne circuit. 

F. A. D. ANSREA, INC. 
I58IA Jerome Ave., N. Y. City 

1`I 

NEUTIZODYNIü IZECE;IVER 

,,,, ., rm",,,,,,,,,,,1,1,1111,11111,,,,nnnna,",m"MITRMI 

A One -Tube Receiver 
That Brings Them In 

(Continued from page 533) 
EI:II1111111,,,,1,,,111,11111111111,111,11.1,11I1,,,,,,,,1111111111111111111,1,11,1 1,111,,,,,,,,,1,1111,,,111111,1,1,111.,,,1,,,, 

and received an awful howl in the phones 
and decided that the tube was spilling over. 
This is a negative charge that accumulates 
on the grid and leaks off in minute discharges 
which can be governed by a grid leak. These 
charges are negative so we can assume that 
the grid is negative most of the time and that 
an impressed E.M.F. on the grid circuit 
would tend to build to infinity during the 
time the grid was negative. This seems cor- 
rect, as only a short aerial is required. 

As the wave- length is halved, the ampli- 
fication is squared by virtue of the increased 
frequency as compared with the rate of leak- 
age. This may account for the marked re- 
sults on the shorter wave bands. 

This circuit is the result of a year's ex- 
perimental work on the Ultra Regenerator 
which was originally published in the "Boston 
Globe" under the date of August 22, 1922. 
The work was carried on at radio station 
1XP. 

High Frequency 
Resistance 

(Continued from page 551) 
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Hence in desert regions the average humidity 
is, say, 25 per cent, showing that the atmos- 
phere has much less water than required to 
saturate it ; or during a dense fog, a humid- 
ity of 96 per cent shows that the air is 
nearly saturated. - 

Normal room temperatures average about 
65 per cent as, say a reading where tem- 
perature of 38° F. shows 2 grams of 
water per cubic foot of air ; or 42.5 
per cent at 72° F., at which temperature 
this humidity results for 4.45 grams of water 
per cubic foot of air. The relative humidity 
depends upon the temperature : the pressure 
has nothing to do with it. Hence we find 
that with different temperatures from day to 
day we have different quantities of water 
present in the air we breathe, and it is a 
logical conclusion that materials having an 
affinity for moisture are greatly affected by 
changes of humidity of the atmosphere, and 
insulating properties of substances are 
changed to a considerable extent because of 
it. This is true of inductor coils having 
fibre insulation and insulation generally, and 
before investigating a coil's actual behavior, 
we will examine the composition of insula- 
tion coverings of cotton, silk and enamel. 

INSULATION 

Previously to 1838, Prof. Joseph Henry 
had performed his famous experiment's in 
electromagnetic induction, employing for his 
coil windings "copper plate . . well 
covered with two coatings of silk" and also 
"wire . . . covered with cotton thread 
saturated with bees' was-, and between spires 
(layers) a, coating of silk." Llsulation was 
carefully attended to in all his work. Now 
we have standard commercial magnet wire 
of various gauges and generally insulated 
with cotton, silk or enamel, with possibly a 
combination of these. Cotton insulation is 
made by first employing coarse cotton 
threads containing 40 to 200 cotton fibres 
twisted together, several of these parallel 
threads being wrapped at the same time 
about the wire gives a "single cotton" cover- 
ing; and a similar winding, generally in the 
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You Know These 
HEADBANDS 

Simple friction slide adjustment. 
Most satisfactory on the market. 
No thumb screws to bother with 
or to catch in the hair. 
Two yoke sizes fit any 'phones. 
Bands covered in Black or Khaki 
webbing. 
Prompt deliveries on any quantity. 

$500,000.00 worth of special and automatic 
machinery assures quantity output and guar- 
anteed delivery for manufacturers and dealers 
on any radio equipment. 
Submit sample of product. Write for prices. 

THE AUTOYRE CO. 
OAKVILLE, CONN. 

R. M. C. Diamond Weave 
Variocoupler and 

Variometer 
Due to diamond weave construction and the fact that 
e/6 of the total area of windings are supported in 
mid -air, capacity and dielectric losses are reduced 
to a minimum in R. 1f. t'. Variometers and Vario 
couplers. The rotor is continuously variable. 
These products may be used in any circuit where a 
high grade coupler or variometer is required. 
All metal parts are nickel- plated. Panel mounting 
requires very small space. Screw holes covered 
a" dial. 
R. M. C. products are built for the finest sets that 
ran be constructed. 

Variocoupler $4.25 
Variometer $4.25 

If'rite for catalog of other diamond zveae,e 
roils and Radio Frequency Transformer. 

THE RADIO MANUFACTURING CO. 
of Springfield, Massachusetts 

Dept. A 97 Dwight St. 

RADIO PANS 
Rejoice when using these 
pneumatic phone cush- 
ions. They gently hug 
the ears, shutting out all 
room noises. Fits any 
type headset Money back 
guarantee if 
you are not 

satisfied 

TELEGRAPHY 
BOTH MORSE AND WIRELESS taught thorou8 hlyy, Mg salaries; tremendous demand. Oldest, largest school. Endorsed by Tele. 
ITrs- 

nn funlHallwayl. 

Wireless 
lare. 

Government officials. Expenses 
rtin. w alv 

DODGE'S INSTITUTE. Mora Street, Valparaiso. Ind. 
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opposite direction, placed over this produce' 
a "double" cotton covering of considerable 
thickness. 

Silk insulation is similar except that it 
is more compact due to the extreme 
length and straightness of silk fibres. A 

rough microscopic sketch of the appearance 
of the Iwo is shown in Fig. 3. Cotton 
fibres are llollt,w spiral cells, slightly 
opaque, averaging about two inches in length 
when formed. They are flattened somewhat 
and break up into short lengths in forming 
the threads. Silk, being produced by secre- 
tions issuing from the worm's spinnerets, is 
a solid transparent rod of great length, hay- 
ing some imperfections such as indentations. 
projections, and rather irregular cross sec- 
tion due probably to muscular contractions 
of the orifice daring formation. 

fibre 

si /k. 

; fiMprged , 

Cross section of 
cotton fibre 

i l'1 

A Microscopic Sketch of Cotton and Silk Fibres 
Showing Their Formation. Note That the Cotton 

Fibres Are Hollow. 

Numerous samples of cotton and silk were 
removed from new wires used in the con- 
struction of the coils tested. These samples 
of fibre were shredded and single strands 
and fibres selected for microscopic study. 
The influence of moisture was carefully ob- 
served ; also their structure by suspending 
upon a drop of cedar oil. Cotton fibres, 
being short and less regular, seem to be 
rapidly wetted by moisture, and long fibres 
placed in dyed liquids are wetted thoroughly 
after about one hour, taking water into their 
interior through breaks in the cell wall or 
by the common process of osmosis. After 
several hours the process stops ; and when 
so wetted, the fibre gives up its moisture 
very slowly, requiring 10 hours or more for 
the suspended dye to begin depositing on the 
cell wall's interior surface. Heating slightly 
or circulating of air over them hastens evap- 
oration from the saturated fibre. 

Although cotton fibres are never actually 
submerged when employed in insulation, there 
are periods when water is actually deposited 
upon the coil surface as is the case when a 
sudden change of temperature takes place. 
The coil being cold, coming into contact with 
warmer air, chills the atmosphere near the 
surface, causing it to drop moisture there. 
This is rapidly absorbed by cotton, and 
through capillarity spreads throughout the 
winding's insulation. IIeuce moisture is 
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Model K 
(SHOWN ABOVE) 

$29.50 
It it a two -tube outfit. consisting of one 
stage of tuned impedance radio -frequency 
amplification with a tuner and vacuum 
tube detector. 
This radio -frequency receiver amplifies be- 
fore it detects, eliminates interference to 
a marked degree and has much more vol- 
ume than most one -tubo sets. 

Model MW 
(SHOWN BELOW) 

$54.50 
The Model siw consists of the same high - 
grade units as our .Model F, with the ad- 
dition of a two step audio -frequency am- 
plifier in a single beautifully finished 
solid mahogany cabinet. It is a four -tube 
set., comprising one stage Of toned iutpo- 
dance radio -frequency amplification. defcc- 
tor and two stages of audio- frequency. 

Gets ``em over 
1500 Miles Awayek,, 

ittst lihe the sweet, mellow tones of a flute or violin floating 
iu frol_n afar ont on a lake - -- that's the way concerts come in 
through MTRACO receivers-and-- 
Not only from (he nearby stations either. For our users tell 
us that-Cincinnati hears 'Frisco, Denver hears Schenectady, 
New York hears Havana! Scores of long- distance records 
were trade ois these instruments last year so. with the many 
n etw refinements incorporated, the results obtainable will be 
far letter now than ever. 

HIGHEST QUALITY AT LOWEST PRICE 
When the radio craze swept the country Hie(' a storm hate in 
1021, MIRACO tvas one of the first real successful sets to be 
Placed en tb:- market. Highest quality at the lowest price 
has always been our keynote, and f he thousands of sets now 
in use all over fhe world are a fitting tribute to Miraco's 
excellent performance. Many new improvements have just 
been made in the MIP.ACO Models K and MW. such as 
new sockets resting on shock absorbing pads is a refinement 
found only in the most expensive and elaborate sets. Im 
proved rheostats with multiple resistance windings snakes it 
possible to rise any type of tubes and. a net,' aluminum shield 
prevents annoying body capacity effects. 
7' he cabinet Ss of solid mahogany, workmanship throughout 
is the finest while its operation is extremely simple yet 
always dependable. 

Write for our new bulletin 
TODAY 

DEALERS - J011ilIsItS 
Write for proposition quickly. 

AGENT'S 
There's still some territory open 

-write or wire. 

THE MIDWEST EST RADIL,I CO. CINCINNATI, 

0799, reh 
RADIO PHONE 

Unequaled 
Clearness 
Through 

New 
Magnetic 

Principle of 
Construction. 

Circular 
on request. 

Moss -Schury Mfg. Co., Inc. 
Radio Division 

2011.2015 Franklin St., Detroit, U.S.A. 
Manufacturers of precision electrical devices 

i 

HYGRADE SPECIALS 
200 ft. 7 strand No. 22 Copper aerial wire..4I.25 
Morse Eureka Test Clips, per dozen .50 
Skinderviken Transmitter Buttons .95 
No. 763 Eveready 221+4 V. Variable B. Bat.. 1.25 
No. 766 Eveready 22V V. Variable B. Bat 1.98 
No. 767 Eveready 45 V. Variable B. Battery 3.98 
2005 Ohm Murdock No. 56 Head Sets 3.50 
3000 Ohm Murdock No. 56 Head Sets 4.25 
Federal or Brandes Head Sets Complete.... 5.50 
Dictograph 3000 Ohm Head Sets 5.98 
Fada or Framingham Rheostats .65 
Acme Amplifying Transformers (new type) 3.75 
Acme R. F. Transformers. Types R2 -R3 -R4 3.98 
6 Volt Marko Storage Batteries 8.95 
Firco (Bell Dog Grin) Phone Plugs .75 
Federal Amplifying Transformers 4.75 
23 Plate Var. Cond. Bakelite Ends 1.49 
43 Plate Var. Cond. Bakelite Ends 1.95 
No. 164A Fada Neutrodon Condenser .98 
No. 163A Fada Neutroformer 6.49 
No. 165A Fada Hazeltine Parts 21.50 
All orders must include Parcel Post charges 

Hygrade Electrical Novelty Co., 
41 West 125th Street New York, N. Y. 
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DUTHO 
Rechargeable Storage "B" 

BATTERIES 

-F 

DU HÒ 
O9ATTERY 

25 VOLT 

Cost You Less 
Last Longer 

y5 
"x 

23/4" 
x23/4" 
Weight 
2% 
lbs. 

6 "x23/4 "x43/4,e 
Weight 4% lbs. 

DUTHO 'B' Batteries 
eliminate all battery 
noise and internal ac- 
tion. This prevents dis- 
tortion. Heavy, indi- 
vidual glass tubes per- 
mit visibility at all 
times and make sur- 
face discharge impossi- 
ble. You can see when 
and how to "keep them. 
up." Condensing 
chamber in each cell 
overcomes fumes and 
prevents spillage. 
DUTHO Batteries are 
sold DRY CHARGED, 

with solution in 
separate container. 
Once filled your bat- 
tery is fully charg- 
ed, ready for im- 
mediate use. Ordi- 
nary care in fol- 
lowing directions 
will make DUTHO 
`B' Batteries last 
indefinitely. Thou- 
sands in use today. 
DEALERS: Write fir 

attractive proposition. 

DURKEE -THOMAS 
PRODUCTS CO. 

1228 Folsom Street 
San Francisco 

"B'BATTERY 

50 VOLT 

76 "x23/4 "x9 ". 
Weight 8% lbs. 

Chemical $ 9 5 Rectifier 1 

The latest and most essential 
part of an efficient tube set 

Variable Resistance Leaks 
FOR PANEL MOUNTING 

Mounted on any panel in a few seconds - 
2 screws serving as connections behind panel 

When mounted only the KNOB shows on the Panel. 

Get stations you never heard before 
No pencil markings. Assure unbroken range of 180 
degree,. Clarify signals -eliminate hissing. 
Complete with either .00025 or $1..00 .0005 mfd. Mica Condenser 
Without Condenser 75c 
At your dealers -otherwise send purchase price 
and you will be supplied without further charge. 

(lids. Freshman ( ins. 
io ondenser Sroducfs r2d c 

106 Seventh Avenue New York 

readily taken up by cotton insulation and is 
retained in considerable quantities, the 
amount changing with the relative humidity 
of the air, or varies violently with a sud- 
den change of temperature if such a temper 
ature happens to be warm and humid. Silk 
has much better insulating properties appar- 
ently absorbing little moisture until near sat- 
uration humidities. 

RESISTANCE OF COTTON AND SILK 
To obtain some idea of resistance of cot- 

ton and silk, the following experiments were 
performed. The actual resistance of sam- 
ples was to be measured for comparison of 
these elements, hence all samples and mount- 
ings were of identical dimensions and were 
subjected to the sanie hygrometric conditions. 
.As the resistances were above one million 
ohms, the loss of charge method was em- 
ployed. The arrangement of apparatus was 
as shown in Fig. 4 A. C is a standard con- 
denser having very low leakage : silver plat- 
ing on selected mica, capacity 0.5 mfd. The 
galvanometer is a very sensitive one hav- 
ing ballistic coil system ; K is a highly in- 
sulated key. The resistance to be measured 

A- Fig 4 -8 -C- 

Arrangements Used to Determine the Resistance 
of Cotton and Silk Strands. 

is shunted across the condenser C as R in the 
figure. The procedure was to first close the 
K for a period of exactly 10 seconds ; it is 

.then opened quickly and the condenser 
allowed to leak for t seconds, after which 
the key h is quickly closed, giving a second 
elongation in galvo G. The first deflection 
is due to the quantity of energy required tc 
raise the potential of the condenser to that 
of the battery ; the second deflection is due to 
the quantity of energy required to raise the 
voltage to its previous value. Evidently the 
charge required is that which has leaked 
through resistance R. By entering the de- 
flections and time into the formula derived 
from the condenser's time constant, resist- 
ance of R is obtained. Another similar 
method is shown in Fig. 4B, where the 
deflection due to the discharge of C through 
G after O seconds is noted. Then the con- 
denser is again charged and allowed to leal . 
for t seconds, then discharged again through 
G giving the second deflection due to the 
quantity remaining in C after t seconds. 
The key was hand operated necessarily, and 
the time was measured with a seconds pen - 
dulum which operated a buzzer. A charac- 
teristic curve of the deflections with time is 

shown in Fig. 5, which is for the first 
method in which curve A is for higher 
resistance than B. 

/4 _-- -M_- =1111111111® 1111 %112 Gn f g 5 
Sharing Go/o Aeochgs for 

an 
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Curves Representing the Loss of Condenser 
Charge Through High Resistances. 

Several mica strips were cut from espec- 
ially selected mica, the strips being 5 cm 
long, 1 cm width and 0.038 millimeter thick- 
ness. A. single layer of pure untreated cot- 
ton, silk, and 18 oz. _canvas was folded over 
the strip and secured by clamps of burnished 
amalgamated copper to which short leads 
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Note: Lower Production Costs Mean 
Lower Prices 

Plates of .032 Special 
Alloy Hard Aluminum 

Appruzl 
mately 
zero ca- 
pacity 
when 
plates 
are 
disen- 
gaged 

VARIABLE CONDENSER 
with a Straight Line Wave- length Curve 

Low Capacity Wide Wave- length Range 
Rigid Construction Prices Reduced 

3 plate DEMCAL var. condenser $2.50 now $2.00 
I plate DEMCAL var. condenser 3.50 now 3.50 
I I plate DEMCAL var. vernier condenser 6.50 now 5.50 
23 plate DEMCAL var. condenser 5.00 now 5.00 
23 plate DEMCAL var. vernier condenser 8.00 now 7.00 
43 plate DEMCAL var. condenser 6.50 now 6.00 
43 plate DEMCAL var. vernier condenser 10.00 now 8.00 

Caldbeck Tool & Mfg. Co. 
208 -210 E. Walnut Street, Des Moines, Iowa 

Something New ! 

RADIO CONDENSER PLATE 
CLEANER 

Removes accumula- 
tions between plates 
eliminates noises, 
clears reception. 

Restores pep to your 
set. 

Chemically treated 
to prevent lint. 

Do not send stamps. 
i Price 15e. postpaid 

This is one of the 
many up to the min- 
ute Radio parts in 
our Catalogue. 

Send For Our Free Catalogue 

Atwood Electric Co. 
DEPT. A 

3122 W. MADISON ST., CHICAGO, ILL. 

PATENT' S 
Send sketch or model today for examination and re- 
port. Record of Invention blank on which to dis- 
close your invention and NEW guide book, "How to 
Obtain a Patent," sent free. Promptness assured. 
Highest references. WRITE TODAY. CLARENCE A. 
O'BRIEN, Registered Patent Lawyer, 342 Security 
Savings Sr Com'I Bank Bldg., directly across street 
from Patent Office, Washington, D. C. 

PATEN T 
C. L. PARKER 
Formerly Member 
Examining Corps, 
U.S. Patent Office. 

PATENT- LAWYER 
McGill Bldg., Wash., D.C. 

Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors, "Protecting, Exploiting 

and Selling Inventions," sent upon request. 

7CA11. 
If you stammer attend no stammering school till you get my large 
FREE book entitled STAMMERING, Its Origin and the 
Advanced Natural Method of Cure." Ask for special tuition 
rate and a FREE copy of 'The Natural Speech Magazine." 
Largest and best school forstammerera in the world. Write today. 
,The North- We +lern Schaub 2366 Grand Are. NTdvaukee.Wir 
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hail been attarherl, Fig. (t. The :=.;nll-,les were 
ai;ovwed t., remain exposed for several hours 
at vanions room temperatures and humidi- 
ties in order to acquire their resistance in 
a natural way. The samples Aver(' then re- 
ii11,werl to Ih(' measuring circuit and deflec- 
tion curves run off with the pendulum 
counts, these being for several humidities: 
then each was dipped into an insulating var- 
nish known as Radio Cement after having 
been first dried thoroughly. The last resist- 
ance results from the exclusion of moisture 
and better insulation clue to the varnish. 
The resistances given represent conductance 
iretv\teen opposite sides of one square centi- 
meter of the material. 

lnre i' lab le nn huue 5511 
It seems that such litre insulation resist- 

snce may vary 2(1 Per- tent nr nlnre when 
e t,osed to the elements, and that protection 
by insnlaling substances increases its pre- 
vitls hest resistance 30 per cent or more, 
remaining practically constant thereafter. 

A4i.e.Y7, Copper bond 

-4 CM, 
5cin, 

fig. 6 

{ 

'The Samples of Silk and Cotton to he Tested 
Were Fi sed mi Such Strips of Mica. 

LEAKAGE BETWEEN ADJACENT TURNS 
AND THROUGH TUBE 

Iii cotltillthnls current circuits the poten- 
tial between adjacent turns of a coil is very 
small because the negligible drop is due to a 
very low resistance between adjacent points 
upon two parallel turns, but at radio fre- 
quencies the reactance between those same 
points becomes effective, becoming many 
times greater than the copper resistance. 
Hence the potential hectlmes very much 
more for alternating currents than would 
he the case for direct currents. Poor insu- 
lation between turns permits considerable 
leakage there as shown in Fig. 7A. If coils 
are mounted upon material such as untreated 
pasteboard or other material having affinity 
for moisture. Ave have then leakage through 
the tube permitting leakage from one turn 
to any other turn. That this may increase 
;I coil's resistance as much as 300 per cent 
will be shown by describing several experi- 
ment s. 

To determine the actual resistance be- 
tween adjacent turns at normal room tem- 
peratures and humidities, two lengths of No. 
23 double cotton covered wire vvere cut to a 
length equal to the circumference (41.45 ein.) 
of the standard 13.2 cm. tube used in the fol- 
lowing tests. These vvere loosely twisted to- 
gether along the entire length representing 
adjacent turns in contact. After exposure 
to a dry atmosphere they were measured as 
in Fig. 4C, then again after covering with 
radio cement. Enameled 26 copper gave 
179,050 megohms and was not in proved by 

Tube 

A Poor Insulation Covering on the Wire or an 
Inferior Grade of Tubing Results in Considerable 

Leakage Between Turns. 
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RADIOGEM 
The Dollar 

Radio Receiving Set 
The Simplest Radio Outfit Made 
-Yet as Practical as the Most 

Expensive! 
You need know absolutely nothing about wire- 
less to operate and enjoy the RADIOGEM. It 
is so sturdy, so simply constructed that it is 
small wonder radio engineers who have tested 
it have pronounced the RADIOGEM a brilliant 
achievement. The RADIOGEM is a crystal 
radio receiving set for everyone at a price any- 
one can afford. 

Why The RADIOGEM Can Be 
Sold For Only $1 

Here's the secret: The RADIOGEM Construc- 
tion eliminates all unnecessary trimmings, cab- 
inets and the like, which do not play any part 
in the operation of a set. You receive the 
RADIOGEM unassembled. together with a 
clearly written instruction book, which shows 
you how to quickly and easily construct the set, 
using only your hands and a scissor. The out- 
fit comprises all the necessary wire, contact 
points, detector mineral, tube on which to wind 
the coil. etc., etc. The instruction book ex- 
plains simply and completely the principles of 
radio and its graphic illustrations make the as- 
sembling of the RADIOGEM real fun. Re- 
member the RADIOGEM is a proven. practical 
radio receiving set and will do anything the 
most expensive crystal set will do. 

The RADIOGEM is the Prise 
Winner of the Age 

Out of hundreds of radio models submitted re- 
cently in a great nation -wide contest, radio en- 
gineers, the judges, unanimously chose the 
RADIOGEM as the winner -the simplest radio - 
receiving set made! And the RADIOGEM 
costs you nothing to operate; no form of local 
electricity is required. 

Sent Postage Prepaid on receipt of $1 
-stamps, money -order or check. 

Order Your Radiogem To -day- 
or send for Free Descriptive 

Circular 

DEALERS 
The RADIOGEM is the wonder item 
of the radio age. It is storming the 
country, for the RADIOGEM'S price is 
so low everyone is able to buy one. 
Write immediately for full particulars 
before that shop across the street beats 
you to it. 

`The RADIOGEM 
CORPORATION 

66 -R -WEST BROADWAY 
NEW YORK CiTY 

Hear the programs of the Broadcasting 
Stations on the RADIOGEM 

'?, t 
il 

without 
FEONE or 
AERIAL 

(Patent Pending) 

What They Say About RADIOGEM 
I am enclosing herewith 61.00 to pay for the Radio- 
gem. 1 had it carefully trmlllil Ity our wireless 
operator and find Ihnt iI tvorks beautifully -fully 
as good as any crystal set we know of. 

Radiogem received, which we assembled and were 
very much astonished at results obtained and the 
clearness and volume of tone produced. 

The greatest distances I heard on one of your sets 
is 1000 miles. having heard \\'GN at Schenectady, 
N. Y. I think your set is the best 1 have over sold 
at any price. - - - -- - 

On an aerial 160 feet long and 20 high one of my 
customers has heard AOC and Willi, KSI), AA1íC 
on one of your sets using a Peerless headset. 

Herewith P.O. M.O. amt. $1.00 for another "RA- 
DIOGEJf." The one received is O.K. Placed 
about 15 ft. of picture cord under front porch and 
grounded to a gas meter. and heard the Sacramento 
Bee and Sacramento Broadr'asting Union much bet- 
ter than with my large crystal set. 

Your RADIOGE1f ItECElVER is a wonder. I have 
received every station in Philadelphia with it much 
louder than with a high -priced crystal set. 

Your two Radiogem sets Lerci,ed last night, and 
one was wired up for testing. WOC is about 40 
miles away, and their signals could be heard with 
headphones on table. After they quit KYW. at 
Chicago about 170 miles east was heard. Every 
word could be plainly heard here. R'1IC at Mem- 
phis, Tenn., could also be easily heard and under- 
stood. 
We find that this set does a great' deal more than 
you claim for it. We tools WEAR on our audion set 
last night; this being One Baltimore American 
Broadcasting station. and then cut in the Radio- 
gem and got excellent results. After the Balti- 
more concert was over, we continued to use the 
audios set and about ten o'clock were listening to 
WEAF- -New York -and a little later we discon- 
nected the audion set entirely and hooked up the 
Radiogem, very clearly hearing botti piano music 
and announcement of name of station and its loca- 
tion. 
You claim a radius of 20 miles over your "Radio- 
gem" is sometimes a possibility. You should ad- 
here to the truth. I constructed one for my mother. 
installed it with an aerial, and she listens not once 
in a while, but at her will, to Schenectady, New- 
ark. New York, or Providence, R. I., and her home 
is Attleboro, Mass. I can't give your not too much 
praise. 

- - -- 
(Names and Addresses on Request) 

RAL.ItC> 
)NI.FtWA' 

Amateurs Handibook 
by ne 

Radio Expert,(' 

EYPe.RID1ENfEa PUap$nR:G COMIl,.tiY.I: 

PRICE. $1.00 

JUST THE BOOK YOU WANTED 

"Radio News" 
Amateurs' Handibook 

Volume No. 1 
I5mek full of radio cons! -'alive and instruct it,- artile,, from elver tu 

eover. Written by foremost radio authorities, in plaijell language 
which everyone can understand Rections include articles on Receiving 
Sets aril sundry Apparatus, Transmitters and Accessories, Radio Theory. 

'rube Data, and Practical hints for the :Amateur. A book which 
also serves as a ready reference and should Mal a phare in the library 
of every amateur. It contains 224 pages and over n5 illustrations, dia- 
grams, rind photographs, hound in a multi-colored heavy board. 

On sale at all leading' radio stores. If your dealer cannot supply Sou, 
Phi a lunar bill to this ad and write your name :nul address in the mar- 
gin belote, and book will Ire forwarded to you postpaid. 

EXPERIMENTER PUBLISHING Co., INC. 
53 PARK PLACE, NEW YORK 
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Look for the Gold Cover! 

Nogembap 

ilal pll©TIMIE0 

HEARING THROUGH 
YOUR TEETH 

WITH THE Oét)PtiOIOiE 
See Pc-tee 649 '' 

25 Cogggs 

alla 

The NEW SCIENCE and INVENTION. On All Newsstands October 20th 
The November isie of SCIENCE & INVENTION will witness an important and far -reaching innovation in the magazine field. 
In order to give our readers greater value for their money, the November issue, and subsequent issues of SCIENCE & INVENTION, will 
contain almost three times as much matter as has been published in any previous issue. 

Over Twice As Much Radio As Ever Before 
INCIDENTALLY, SCIENCE AND INVENTION will appear in a new make -up which will make its reading far more fascinating and 
interesting than it has ever been in the past. 

25c Per Copy - - $2.50 Per Year 
EXPERIMENTER PUBLISHIING CO. 53 PARK PLACE, NEW YORK 
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varnish; cotton gave 10.28 megohms resist- 
ance, then after varnishing and air drying 
24 hours it became 10.74 megohms. It was 
then oven baked at 150F 10 minutes, the 
cotton then became 3,430 megohms ; and 
again baking for 30 minutes became 13,040 
megohms between adjacent wires. 

To determine leakage through untreated 
tubes as in Fig. 7B some coils of 21 turns 
each were wound on pasteboard tubing 13.2 

cm. diameter. The center turn was cut to iso- 
late the coil into two half sections according 
to the theorem of potential nodes. These 
half sections measured as in Fig. 4C gave 
15.31 megohms through the cotton and paste- 
board tubing. Varnishing increased it to 
26.59 megohms. An identical winding of No. 
23 wire on a tube previously varnished with 
shellac gave 6.62 megohms, and after var- 
nishing the coil, became 42.55 megohms. An- 
other untreated pasteboard tube having 21 

turns of No. 26 enameled copper gave 1,199.2 
megohms which was not improved by var- 
nish, which shows that enameled insulation 
is itself a good insulator preventing leakage. 
Changes in enameled coils may be due to 
dielectric losses more than to actual leak- 
age. Hence from these tests we find appre- 
ciable leakage through the tube. 

The reader is reminded that the potentials 
of an inductor coil are greatest between the 
extremities if the coil's position is within a 
reasonably uniform field, but there is also a 
potential of considerable magnitude between 
any two points of the coils copper so long 
as they are not at right angles to the current 
axis. If we assume a uniform distribution 
of potential the center of the winding will 
be of zero potential node at which point the 
current has maximum value. However, the 
two half windings do not have similar poten- 
tials over their length due to the dynamic 
current induction, so that assuming normal 
potential distribution, we find the leakage be- 
tween turns at high voltages is appreciable. 

To show the effect of humidity upon re- 
sistance at high frequency, it is important 
that every other dimension be constant, hence 
its geometry, position in the test circuit, and 
frequency, were fixed and carefully checked. 
Moreover the humidities were to be natural 
and the coils allowed to acquire their char- 
acteristics in a natural way. The highly var- 
iable humidities were possible at that time 
of year, thanks to Valparaiso's varigated 
climate. Lower humidities could be artifi- 
cially produced by setting coil in a chamber 
containing calcium chloride or a dish of sul- 
phuric acid and pumice. The lowest hu- 
midity possible was 17 per cent, the highest 
97 per cent. Humidities and quantity of 
water in air, temperature, etc., were read 
from a standard Lloyd's Hygrodeik made by 
Taylor. 

Two coils of No. 23 D.C.C. copper were 
wound on treated pasteboard tubes 13.2 cm. 
diameter ; coil A is 41 cm. long having 488 
turns ; coil B is 19.9 cm. long having 231 
turns. The measuring circuit used for this 

s 

flg.8 - - 
Arrangement Used for Measuring the Resistance 

of a Coil of Wire. 

and following experiments is sketched in Fig. 
8 where O is a calibrated 102 -watt oscillator 
giving continuous frequencies of 100 to 2,000 
kilocycles. T is a small Litz coil of six turns 
coupled to the oscillator which is placed sev- 
eral feet distant. S is a static shielding 
screen -a frame 18 inches square having a 
fine grid of copper wire one -eighth inch 
apart, the upper ends are free, the lower 
ends being joined and grounded. The coil 
to be measured is at L. C is a standard vari- 
able condenser of known resistance; R a 

649 

Interior view of the Model A Sectron show- 
ing clean, compact design- short, efficient 

connections. 

At Last! The Simple, Efficient The outside is equally clean -cut and well designed - 
J unshed in mahogany, ebony or walnut; will grace 

Radio Set. No aerial required. any home. 

Three stages of Radio, Detector, and two stages of Audio - selec- 
tive, directional -- simplicity itself in installation and operation. 

SIX TUBES 
MANY radio lovers are waiting for radio sets to become simpler to install and operate. No 

need to wait longer. The Sectron meets all requirements -gets stations 1500 miles or more 
away -all wave -lengths from 200 to 600 meters. 
It is so compact that it may be easily carried anywhere, uses only loop, no outside aerial to put 
up, battery connections plainly marked -no possible chance to go wrong. 
After first adjustment turning of one dial will bring in all stations within range. Works with 
loud speaker or head phones. Except for A battery and Loop, Sectron is entirely self- contained. 
The last word in high grade radio workmanship You cannot know how good a radio can be 
until you have heard Sectron. 

THE SECTRON RADIO 
COMPANY 

Eastern Sales Office 
1819 Broadway, New York City 

See These! Two new models will 
be on exhibition at the New York 

Radio Show. Model B -a compact, leather 
bound Sectron Portable -complete with bat- 
teries, loud speaker and tubes. Model C 
-a desk set for business men, complete, 
efficient and moderate in price. 

1928 East 55th Street, 
Cleveland, Ohio 

C O U P O N 

Pleaso send me data and prices on set 
checked. 

Model A-de Luxe Sectron 
Model B- Portable Sectron 
Model C- Business Man's Sectron 

Name 

Address 

Amateurs Handibook 
by the mort coin eut Radio Exp ertr 

rx[ea)vousutne costeANYe, 

PRICE, $1.00 

JUST THE BOOK YOU WANTED 

"Radio News" 
Amateurs' Handibook 

Volume No.1',_ 
Chock full of radio constructive and instructive articles from cover to rover. Written by foremost: radio authorities, in plain everyday language 

which everyone can understand. Sections include articles on Receiving 
Sets and Sundry Apparatus, Transmitters and Accessories, Radio Theory, 
Vacuum Tube Data, and Practical Hints for the Amateur. A book which 
also serves as a ready reference and should find a place- in 'the' library 
of every amateur. It contains 224 pages and over 375 illustrations, dia- 
grams, and photographs, bound in a. multi -colored heavy-board. 

On sale at all leading radio stores. If your dealer cannot supply you, 
pin a dollar bill to this ad and write your name and address in the mar- gin below, and book will be forwarded to you postpaid. 

EXPERIMENTER PUBLISHING CO., INC. 
53 PARK PLACE, NEW YORK 
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Sharpen 
Your Tuning 

No operator_ of a radio receiving set 
need be told of the advantage of sharp 
precise tuning. It is not always clear, 
however, how this may be obtained. 
After a good tuning coil has been 
chosen look to the CONDENSER for 
the answer. 

Here are some of the important fea- 
tures : Sharp tuning through low loss 
design using hard rubber properly placed 
-Heavy brass plates soldered together 
keeping capacity constant and greatly 
reducing danger of shortcircuiting -Low 
zero capacity giving wide wave length 
range -A CONTINUOUS VERNIER 
formed by a gear and pinion combina- 
tion. Only one setting required. 

Made in three sizes, 250, 500 and 1000 
m.m.f. to fit every circuit. Mounted con- 
densers are fitted with calibrated direct 
reading capacity dial. 

Prices $3.00 to $8.50. Send for Edu- 
cational Pamphlet "Quality Condensers" 
and new RADIO BULLETIN 916x. 

5737 

General Radio Co. 
Manufacturers of Electrical and 
Radio Laboratory Apparatus 

Massachusetts Avenue and Windsor Street 
CAMBRIDGE MASSACHUSETTS 

The Champ -VARIOMETER No. 53 
Approved as a Record Breaker by 

Wise Radio Fans Everywhere 
Approved because it makes 600 Meters. 
Approved because perfectly constructed. 
Approved because it has a genuine mahogany 

stator and a kiln dried rotor. 
Approved because of Fahnestock spring clip con- 

nections and non- conductive adhesive. 
Approved becatíse- you'll know why when you 

GET ONE FOR $3.50 
20 Diagrams FREE With Each 

For sale at your dealer's- otherwise send the 
$3.50 directly to the manufacturer and you will 
be supplied. 

G. H. FISCHER & CO. 
123 Liberty Street New York City 

non -inductive decade resistance box. Gal- 
vanometer 

; 

G is a thermo coupled current 
squared meter requiring 80 millamperes for 
full scale deflection. One terminal and the 
galvo case are separately grounded to pre- 
'vent static disturbance which was effectually 
eliminated before the tests were made. 

The procedure was to insert the coil of 
unknown resistance at L. T, S and L are 
given fixed positions and the test circuit 
tuned to resonance by adjusting capacity C. 
The oscillator O having been adjusted to a 
frequency of 200 kilocycles was then ad- 
justed to give sufficient power to deflect the 
galvo to, say, 100 on the scale. Resistance 
in R'was then added until the galvo read- 
ing fell td one -fourth its previous value as. 
say, 25 ; then resistance in R equals resist - 
ance of the test circuit containing L, G, and 
C, for, by Ohm's law, doubling the resist- 
ance halves the current, and one- fourth the 
scale on a current squared meter is half the 
current required for .full scale if the meter 
follows the law sufficiently well. Hence 
from R, we must subtract the resistance of 
G and of C for that setting, the remainder 
being the resistance of L. After arranging 
the circuit, the two coils to be measured 
were allowed to stand for several hours : in 
atmospheres of different humidities and tem- 
peratures. The hygrometer was then placed 
near the coils and carefully read when the 
coils were removed to the measuring circuit. 

Fig. 9 shows the variation of coils A and 
B; each successive humidity is connected by 
the dotted lines ; the small crosses show re- 
sistances for exposures of six hours or less; 
solid points show values for exposures. 

JO 
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Showing the Change in Resistance in Two Par- 

ticular Coils at Varying Humidities. 

for 12 to 14 hours. Evidently with- 
in several hours the resistance is 
quite erratic, but it seems to increase very 
uniformly after 12 -hour exposures, and that 
about eight hours are required for the mois- 
ture to thoroughly penetrate the winding. 
Also some time is first required for tem- 
perature adjustment of the coil during which 
the resistance may be very erratic, for on 
removing coils from one room to another, 
unsteady effects are present until the coil 
adopts the room temperature. The curves 
show little increase until a humidity of 60 
per cent is reached, thereafter the increase 
is considerable until 90 per cent saturation 
is present at which coil A had increased 
from 121 to 195 ohms, becoming 315 ohms 
at 96 per cent ! Coil B increased from 27 
to 44 ohms at 90 per cent, then 68 at 95 
per cent -all due to the effect of moisture. 

Silk being much better insulation shows 
no change until 85 per cent saturation, but 
its resistance falls rapidly thereafter. 

The previous history of the coil insulation 
governs somewhat the rate of variation with 
humidity. It also is an important factor gov- 
erning the penetrability of varnishes into in- 
sulation, which makes the change of dis- 
tributed capacity vary greatly in identical 
coils, Penetrability of varnishes is 
greater in somd places than at other areas, 
and since any change is due to the induc- 
tivity of the dielectric inserted, the percen- 
tage increase varies, ,greatly in coilsof -iden- 
tical geometry presumably due to the vari- 

Stromberg -Carlson 
Radio Head Sets 

are wound a layer at a time, with insula- 
tion wrapped between each layer. This 
is the reason why Stromberg- Carlson Head 
Sets stand up under high plate voltages. 

Other features of the Stromberé Carlson 
Head Sets are - 
The receivers are balanced as to volume - 
both ears get the message. 

The ear caps cover the ears -excluding 
outside noises. 

The adjustment rod telescopes and there- 
fore does not catch the ladies' hair. 

Ask Your Dealer 

Stromberg - Carlson 

Telephone Mfg. Co. 

Rochester, N. Y. 

The Condenser 
Sensation of 
Modern Radio 

NOISELESS -P4 
TESTED MICA 
CONDENSER 

MFG. eV 
_CHAS. FRESHMAN CO. Inc 

NEW YORK CITY 

Through the accuracy and dependability of Freshman 
Condensers, hook -ups and circuits have been perfected 
which have completely revolutionized the art of Radio 
Reception. 

These little Storers of energy and rectifiers of Radio 
Current are the very heart of a well -built radio set. 
The proper fixed condenser will make all the difference 

ill the world in the reception, clarity arid selectivity your 
Oct affords. 

Capacity Each Capacity Each 
.0001 $ .s5 .002 $ .40 
.00015 .35 .0025 .50 
.00025 .35 .003 .60 
.0002 .35 .004 .75 
.0003 .39 .005 .75 
.00035 .35 .006 .75 
.0005 .35 .008 1.00 
.0006 .40 .01 I o" 
.0008 .40 .015 1.50 
.001 .40 .02 2 en 
.0015 .40 .025 2.50 

The FRESHMAN is so designed that constant equal 
pressure is exerted on the condenser plates over the en- 
tire area. They are the only condensers that do tisis and 
therefore the only condensers that avoid noise;, which 
are due to variable pressure on the plates. 

At your dealers, otherwise send purchase price and 
you will he supplied without further charge. 

has. Freshman a. Inc. 
.radio.. Condenser ,2 edicts 

106 SEVENTH AVE., NEW YORK 
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able absorbing properties of cotton and silk. 
Some varnishes fill the insulation very 
quickly leaving much space open between 
turns, where other varnishes have low pene- 
trative power and merely fill in around the 
wire, closing up open spaces but scarcely en- 
tering the insulation. By a pressure system 
of coil impregnation the characteristics be- 
come more uniform, particularly multi -layer 
coils which are very slow to acquire mois- 
ture and likewise reluctant to give it up due 
to the comparatively small exposed surface. 
The exact effect upon distributed capacity 
will he recalled later in a companion section. 

There is great variation of humidity in al- 
most any room or place if it is not enclosed. 
It may vary considerably within a few min- 
utes and any equipment provided with un- 
treated coils may suffer changes which may 
interfere with its efficiency. The writer re- 
calls instances where the apparatus was cov- 
ered with moisture which dripped off the 
panels to the floor as the vessel moved sud- 
denly from one ocean current into another, 
which occurs frequently on ocean -going 
ships. The coil should be reasonably dry 
before applying the varnish. The follow- 
ing experiments were performed to obtain 
some idea of the resistance of insulating 
varnishes when dried. As before it was de- 
cided that a large variety of coils of dif- 
ferent dimensions and type were advisable, 
and thirty -two were made especially for 
these tests. Several standard insulating 
compounds were to be used, and manufac- 
turers entering their products especially for 
these tests were General Bakelite Co., Perth 
Amboy, N. J., "Bakelite" ; Redmanol Prod- 
ucts Corp., Chicago, "Redmanol" ; Mica In- 
sulator Co. and Barrett Co., Chicago, "Shel- 
lac"; Wilbur Mfg. Co., Duluth, "Radio Ce- 
ment." These well known products are all 
standard and obtainable for radio purposes. 
Paraffin with different compounds of bees 
wax and resin were also employed. The 
characteristics of these products were 
studied and measured before application to 
the coils. 

RESISTANCE OF DRIED VARNISHES 

The loss of charge method of Fig. 4A 
was again employed to determine resistances 
of dried varnishes. A dozen strips of 
specially prepared mica were cut as before in 
Fig. 6, the end clamps of copper being amal- 
gamated and fixed directly to the mica. 
These strips were thoroughly oven dried 
and measured ; their average resistance, for 
the ten selected, was 362,400 megohms. Then 
the strips were dipped into the different 
compounds which had been previously re- 
duced to the same liquid viscidity -then they 
were hung horizontally and dried naturally 
for 72 hours. Measurements were made and 
the resistance for each was computed for 
one square centimeter of the varnish film. 
The strips being 4 centimeters gave a better 
average than by making them very short as 
the varnish's tendency is to bunch on short 
samples. 

The following are resistances across 1 

centimeter square of the material: 
Bakelite, air dried 72 hours, 7,205 

megohms. 
Bakelite, oven dried 1 hour 150 F., 7,350 

megohms. 
Redmanol, air dried 72 hours, 4,613.5 

megohms. 
Redmanol, oven dried 1 hour, 150 F, 

4,290 megohms. 
Radio Cement, Wilbur's, air dried 72 

hours, 15,840 megohms. 
Radio Cement, oven dried 1 hour 125 F., 

76,100 megohms. 
Shellac. air dried 72 hours, 12,875 meg- 

ohms. 
Paraffin -beeswax 3/1, 4,612.8 megohms. 
Best cabinet varnish, air dried 72 hours, 

18,570 megohms. 
Amyl acetate (Banana oil), 32,350 meg- 

ohms. 
Plain celluloid, 5,020 megohms. 
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¿Jfisfirst taste of music! 

NEW PRICES 

Superior 
$6.00 

Navy Type 
$8.00 

The truly modern young person gets his first 
taste of music by Radio -and a Brandes. 
Catchy melodies and charming bed -time stor- 
ies come to him clearly through a Brandes 
Matched Tone Headset. . 

Mother lets him wear only a Brandes because 
it's so much lighter in weight and won't catch 
in his curls. And she knows that his little ears 
will be trained to true harmony by the 
Matched Tone qualities of Brandes. 

C.Brandes,INC -237 Lafayette St,N.Y.C. 

d C. Brandes, Inc., 1923. 

ttchedone 
TRADE MARK REG.V.S.PAT.OF0. 

Radio Headsets, 
.1111111.111 

ATEN TS. 
WRITE FOR List of 
Patent Buyers, Three 
Guide Books and REC- 

ORD OF INVENTION BLANK before dis- 
closing inventions. Send model or sketch and 

description of your invention for Examination and Instructions. Electrical cases a specialty. High- 
est references, reasonable terms, prompt attention. 

No charge for the above information 

VICTOR J. EVANS & CO. 
919 NINTH ST. WASHINGTON, D. C. 

Wonderful, new device, guides your hand; corrects your writing in few days. Big improvement in three hours. No failures. Complete outline FREE.. 
Write C. J. Ozment, Dept. 32 St. Louis, Mo. 

-- PATENTS 
DON'T LOSE YOUR RIGHTS 

Before disclosing your invention to 
anyone send for blank forni "EVI- 
DENCE OF CONCEPTION" to be 
signed and witnessed. Form and in- 
formation concerning patents free. 

LANCASTER & ALLWINE 
270 Ouray Bldg., Washington, D. C. 

Originators of the form "Evidence 
of Conception" 

ATENTS 
If you have an invention and desire to secure a patent, send for our Free Guide Book, HOW TO 
GET YOUR PATENT. Tells our Terms, Methods, 

etc. Send model or sketch and description for our opinion 
of its patentable nature. 

RANDOLPH & CO. 
Dept. 459 Washington, D. C. 
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Warren Radio Loop, 
Cut Away to Show 

Construction. 

A Better Set 
with a 

BetterAerial 
Those who get the most 

out of their sets use a 
Warren Radio Loop. 
Eliminates interference ; 

simplifies tuning. Wider 
range of frequencies on 
single coil. Fits inside 
cabinet or any small 
space. Many other ad- 
vantages. Choice of ex- 
perts. Buy a Warren 
Radio Loop for expert 
results. 

Send for Bulletin T102, 
containing hook -ups 

A Type For Every Set 
Type A -737 (300 -700 meters) 6 inches 

square- non -directional $10.00 

Type A -7236 (175.1000 meters) 6 

inches square -non -directional 12.00 

Type B -2537 (300 -700 meters) 18 inches 
20.00 square- directional 

Type BL -2520 (200. 18,000 meters) with 
honeycomb coil mounting, 18 inches 
square -directional 25.00 

y-DE-CO RADIO MFG CO. 
Dept. N ASBURY PARK, N. J. 

RADIO BOOK 
Latest and Best. Catalog Free. 

RAY DOBBINS 
97th St. Indianapolis, Ind. 

RAC10 

Sharper Tuning 
One tuning ad- 
justment - n o 
others -needed. 

Directional 
Receives signals 
strongest. 

Selective 
Picks out just the 
station you want 
to hear. 

Portable 
Small, light, 
compact. Ideal 
for portable and 
mobile sets. 

Wider Range 
of Frequencies 

on single coil. 
Small re- radiative 
effect. Fine for 
regenerative cir- 
cuit. 

Bakelite is an excellent liquid product 
manufactured under a patented process, es- 
sentially the preciptant of combined formal- 
dehyde and carbolic acid. It is an amber 
fluid of considerably great viscidity which 
may be easily applied with a brush although 
pressure impregnation is preferable. When 
air dried its resistance increases slowly with 
time -which may be hastened by heating in 
a slow oven. Upon hardening it gives a 
clear, hard glazing thoroughly waterproof 
and very strong. 

Redmanol is also a phenolic resin of dark 
brown color working somewhat like bakelite. 
However, its insulating properties are best 
when the coil is dried under heat and pres- 
sure although it air drys very well, slowly, 
of course, perhaps requiring two weeks for 
multi -layer coils to harden thoroughly. It 
gives a dark brown glazing of great 
strength and is waterproof. 

Radio Cement is an opaque whitish fluid 
apparently a colloidal base suspended in amyl 
acetate and ether. It is applied with a brush 
and penetrates instantly every part of the in- 
sulation although this and its Iow capillar- 
ity prevents it from filling in solidly between 
turns. Two coatings give better results. It 
is an excellent insulator which dries very 
fast -within 10 minutes. It improves greatly 
by warming in a slow oven for not more 
than 15 minutes at 125 F. It has the fast- 
est penetration of any varnish tested. 

Orange shellac is, known by every one. 
It is an excellent insulator if the crystals 
are pure which is not often the case. It 
also has considerable strength. It is best 
applied thin for the first coating for pene- 
tration, then followed by a thicker coating 
of denser variety to glaze the coil. It should 
be air dried : never baked at high temper- 
atures. 

(See upper chart on page 551) 

We have shown how resistance of induc- 
tors is improved by the exclusion of mois- 
ture. The following and final experiment 
was performed to show actual proofs of 
such improvement. The first four coils 
listed were made of identical dimensions and 
turns to show the comparative influences of 
different compounds. Other coils following 
were made up to show what gain to expect. 
Actual curves are shown in Fig. 12 where 
solid lines show the coil resistance before 
varnishing ; the dotted lines the result after 
insulating them. 

(Actual 
Size) 
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Stations that have always baffled you can be 
tuned in or out at will, with one hand. A quick, 
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ser, variometer, variocoupler, rheostat, potentio- 
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Does away with friction springs, brakes and 
cogs or rubber clad gearing. No back lash or 
lost motion. 
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shaft) without drilling or marring panel. Just 
tighten one set screw with a screw driver. 

Sold under positive money -back guarantee. 
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G. E. WALKER CO., Inc. 
1926 CHESTNUT ST. ST. LOUIS, MO. 

KRAG SPORTER caliber 30140 
with 22 inch barrel; five shot with 

military sight for 2000 yards. Weight 73/4lbs. In 
fine order. Special price $11.85. Ball Cartridges 
$2.50 per 100. 372 page Military catalog 50 cents. 
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FRANCIS BANNERMAN SONS, 501 B'way, N. Y.. City 

You can be quickly cured, if you 

STAMMER 
Send 10 cents for 288 -page book on Stammering and 

Stuttering, "Its Cause and Cure." It tells hew I 
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In conclusion we find resistances of coils 
as ordinarily used in radio circuits may per- 
mit leakage, which loss varies greatly from 
time to time. This is characteristic of many 
radio sets equipped with exposed windings 
of cotton and silk. Coil impregnation in any 
case, reduces the high frequency resistance 
5 to 25 per cent, thus improving the power - 
factor of the unit. Several insulating corn- 
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Fig. 12. The Resistance of a Coil is Usually 
Decreased by the Application of Insulating 

Varnish. 

pounds have been examined and described, 
especially those showing good electrical 
properties. The affects upon resistance of 
leads, taps, dead ends, coupling and distrib- 
uted capacity may appear at another time. 

I trust that these data prepared expressly 
for RAnlo NEWS may show to the reader 
many exact characteristics which may have 
been unexplained before and possibly the 
reader may have acquired a better insight to 
this evasive but important subject. 

AMPLIFIERS WITHOUT TUBES 
The problem of amplification and relay- 

ing has been solved, thanks to the vacuum 
tube, which is undoubtedly a wonderful de- 
vice. However, scientists are still working 
toward simplification and especially in 
Europe a great deal of research work has 
been done to advance Radio a step further. 
Mr. Y. Neinhold, a German engineer, re- 
cently patented a new system of amplifica- 
tion which will probably prove to be a 
great improvement in audio -frequency am- 
plification. The device used, instead of the 
vacuum tubes, is a somewhat similar appara- 
tus having three electrodes and filled with a 
colloïdal solution. 

f%9 

The Arrangement of the Electrodes in the Colloidal 
Solution is Similar to the Disposition of Those in a 

Triode. 

A colloïdal liquid is a liquid mineral, which 
especially prepared. contains molecules of 
matter, these molecules being electrified. 
These liquids which are at present investi- 
gated by many laboratories present much 
interest, especially in biology. 

Mr. Neinhold used in his " liruid tubes" 
some solutions of pyrogalic acid and hydro - 
sol, and obtained encouraging results. The 
electrodes of the tubes consist of two plates 
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and a grid connected as shown in the sketch. 
The amplifying effect of this arrangement 
seems due to a negative resistance effect, but 
the solution must be in a colloïdal state and 
no electrolysis should take place. The elec- 
tric phenomenon is still due to electrons, 
but these travel in liquid instead of vacuum. 

There is open an interesting field for 
research and we hope to be able soon to 
publish more data on this interesting process 
which, if developed, might mean much to 
the radio industry. 

,,,,,,,,,1,,,,,,.1,,,,,1,,,1,1,,,,,,1,r,,m,u,,,,,,,,,,,,,,,,,pmroprrrIllour t,m.,,,,,11111111.1,.11111mm,,,,,. 

Station 2BGM 
(Continued from page 547) 

has "brass- pounded" his way to fame, 
qualifying on that memorable occasion of 
the trans -Atlantic tests as one of Ameri- 
ca's foremost amateurs. Many will re- 
member 1BCG, at Greenwich, Conn., Tem- 
porarily installed for the tests. Mr. In- 
man was one of that "go- getter" group 
who made such a splash in the ether 
through 1BCG that Mr. Godley "shivered 
his timbers" at the thought of what might 
happen to his super -heterodyne receiver, 
were they to use more power. 

However, we are interested in Station 
2BGM, the work of Mr. Inman. a is 
located on the twelfth floor of a magnifi- 
cent apartment house. The antenna sys- 
tem is composed of a four -wire cage 
aerial, 75' long and 70' above the ground. 
A four -wire cage lead -in runs directly to 
a large lightning switch and thence to an 
aerial change -over switch. The aerial is 
clear of any large structures, and is 
fastened to the top of the elevator shaft 
of an adjacent apartment house. The 
ground includes the steam and water - 
pipes of the apartment, the fire -escape and 
a lightning ground which consists of a 
No. 4 solid copper wire, running down to 
a large surface connection made to earth. 
The most noticeable part of Station 
2BGM is the transmitter. This was de- 
signed for pure C. W. transmission only, 
and employs the Radio Corporation Inter- 
mediate circuit. Three Radiotron 250 - 
watt tubes are employed, connected in 
parallel, and used as oscillators; the fila- 
ments of these are controlled separately 
by large rheostats. 

A very good view of these monstrous 
tubes can be had from the photograph 
reprinted herewith. Seven meters are 
situated on the upper portion of the panel, 
directly above the filament rheostat con- 
trol knob. The top three are milliam- 
meters, one of which is connected in the 
plate -circuit of each tube. The next two 
are thermo -coupled .ammeters; one de- 
signating the radiation in amperes, the 
other being in the main circuit to the 
tubes. The lower of the left meters tells 
the exact voltage impressed upon the 
plates of the transmitting tubes, while 
the one to the right tells at a glance the 
voltage impressed upon the filaments. The 
current for both the plates and the fila- 
ments of the tubes is supplied by a mo- 
tor- generator, which, unfortunately, can- 
not be seen in the photographs. This is 
an "Esco" machine of 2,000 R.P.M. 

The generator for the filament current 
is coupled to one end of the motor shaft. 
This is a 750 -watt machine and develops 
11.5 volts. The 1,000 watt, 2,000 -volt 
plate generator is coupled to the other 
end of the shaft of the motor. The entire 
motor -generator unit is mounted on a thick 
sponge rubber base, which effectively absorbs 
all vibrations. This transmitter employs a re- 
lay for making and breaking the circuit ; this 
being operated by a small hand -key on the 
operating table. Mr. Inman points out a dif- 
ficulty which he experienced when first over 
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strength of the long wave -length stations 
decreased, requiring a larger value of oscil- 
lating inductance thereby decreasing the 
variation frequency. This last mentioned 
point is the only fact that directly bears upon 
the two portions of the theory, as it is in 
relation to the volume of the signals re- 
ceived and has to do with the amplitude of 
the variation frequency. Referring to the 
second portion of the theory and to Fig. 7, 

when in operation, the low frequency oscil- 
lator impresses upon the grid of the vacuum 
tube, oscillations in the order of from 
10,000 to 17,000 cycles per second, these 

t 8a 
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101 

8c 
Illustrating the Super -Inducing cf An Audible 
Signal Frequency Upon the Variation Frequency 

Oscillations. 

being positive to negative variation. The 
effect of this impression is two -fold. In 
first : it tends, by choice of bias, to shift 
the locus of the tube action to a point on the 
characteristic curve where any voltage 
changes, such as those due to the impres- 
sion of signal energy on the grid of the 
vacuum tube, will effectively displace the 
normal locus to a different position, thus 
producing considerable changes in the grid 
voltage, and produce large changes in the 
plate voltage and the variation of the plate 
current. In second : still further large 
changes in grid and plate voltage are ob- 
tained from the following presumed action. 
The low or audio frequency oscillations pro- 
duced by the low frequency oscillator im- 
pressed upon the grid of the vacuum tube, 
are of a constant and uniform amplitude. 

The impression of this audible frequency 
upon the grid of the tube, sets up a similar 
voltage and current variation in the plate - 
filament circuit of the receiver, which is 
heard in the telephones as the original fre- 
quency produced by the low frequency oscil- 
lator. So long as the low frequency oscil- 
lator produces these voltage variations, there 
will be a similar plate -filament current. 
These oscillations are illustrated in Fig 8A. 

To further the action: upon the impres- 
sion of a signal energy of a radio frequency 
upon the grid of the vacuum tube, it is con- 
verted in the manner heretofore described. 
The resultant audio- frequency current pro- 
duced in the plate- filament circuit of the 
vacuum tube, illustrated in Fig. 813, is at cer- 
tain time periods super- imposed upon the 
audio frequency oscillations produced by the 
low frequency oscillator, which are travers- 
ing the grid -plate circuit in the course of 
their oscillation. The super -imposing takes 
place in the plate filament circuit, and tends to 
displace the constant audio frequency oscil- 
lations which take on the shape and charac- 
ter of the audible signal frequency, thus pro- 
ducing large changes in their amplitude. 
Thé effected audible frequency now has the 
character and identical shape of the resultant 
signal frequency produced in the plate -fila- 
ment circuit. This formation is illustrated 
in Fig. 8C. 

Due to the manner in which the local 
audible frequency traverses the grid -plate 
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Thousands of users enjoy the dependable qualities of our battery. World battery owners "tell their 
friends." This Is our best proof of performance. 
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"The Electrical Magazine for Evervbodvf9 
PRACTICAL ELECTRICS is probably the 

most novel magazine of its kind ever con- 
ceived. It is personally edited by H. 
Gernsback, editor of SCIENCE S IN- VENTION and RADIO NEWS. Mr Gerns- 

back, who founded the o'id "Modern EIectrics" 
as well as the "Electrical Experimenter," 
knows thoroughly what his readers want and 
have wanted for many years. PRACTICAL 
ELECTRICS, the 100% electrical magazine 
eclipses the best that was in "Modern Elec- 
trics" and "Electrical Experimenter." 

Electricity covers such a tremendous field 
that the man who does not keep abreast with it 
does himself a great :Inustice. PRACTICAL 
ELECTRICS covers that field from every 
angle. It is written in plain every -day lan- 
guage that all can understand. It portrays the 
entire electrical development of the month 
faithfully in non- technical language. It caters 
to everyone interested in electricity, be he a 
layman. an experimenter, an electrician or an 
engineer -each will find in this magazine a de- 
partment for himself and plenty more. 

The November issue now on the news- stands 
contains 48 pages, over 100 different articles 
and over 100 illustrations, with an artistic 
rover in three colors. Professor T. O'Conor 
Sloane, Ph.D., is associate editor of the maga- 
zine. 

INTERESTING ARTICLES IN NOVEMBER "PRACTICAL ELECTRICS" 
Mercury Vapor Arcs, By Allan R. Kenworthy Floating Needles and the Magnet, 

By Dr. Albert Neuburger, Berlin 
Carbon Disc Rheostat Finding Positive Pole Little Known Methods of Producing Electricity. 

By Raymond B. Wailes 
Echo Sounding, describing a new method of sounding 

at sea employing microphones. 
Therm ic Telephones, concluding installment of a re- 

markable paper on th is subject. 

PRIZES n This magazine offers a number of prizes, as =_ follows : _ 
Our $30.00 Prize Contest for Junior Electri- 

cians and Electrical Experimenters includes as its 
elements simplicity, as great a degree of novelty 
as possible. and practicability. 

Awards in the interesting $100 prize contest will be announced, for best new uses for old spark plugs. 
Also a new prize contest giving four prizes amounting to $37.50 for th best account of an odd electrical experience. 
$3.00 for the best article on Eiec- Tricks, the new department. 
$3.00 for the best "short- circuit," the semi - humorous department. 
In addition to this, the magazine pays high 

Prices for all electrical experiments, elwctriral articles, etc. See current issue for full details. 
1111 ill I 

PRACTICAL ELECTRICS CO., 53 Park Place, NewYork 

This issue also contains articles by some 
of the greatest electrical writers, workers and 
students. 'Ihe magazine will prove a revelation 
to any one interested in electricity. 

Every issue besides its many other features 
contains the following departments: 

"New Things Electric" 
"Experimental Electrics" 
"Electrical Digest" 
"Junior Electrician" 
"Elec- Tricks" 
"Motor Electrics" 
"Short Circuits" 
"How and Why" (Questions and An- 

swers.) 
Make all checks payable to : "Practical 

Electrics Co." 

R. N. II-23 

SPECIAL OFFER 
Gentlemen: 

Although your regular price is $2.00 per year, 
you will accept my subscription at $1.75 per year 
(Canada and foreign $2.251. I enclose the money 
herewith and I have written my name and ad- 
dress in margin below. 
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circuit, it reverses at regular time intervals 
and after being moulded by the super- induc- 
ing of the signal frequency upon it, it again 
reaches the grid where it produces large 
changes in grid voltage, due to its now un- 
uniform structure, and therefore, consider- 
ably larger resultant changes in plate volt- 
age and the effective variation of the plate 
current. In other words, the locally pro- 
duced audio frequency oscillations act as a 

carrier from the plate to the grid of the 
vacuum tube, of the audible signal energy. 
Similar to a carrier wave with a modulated 
speech wave impressed upon it, the local 
audio- frequency oscillations are enveloped 
by the rectified audio -frequency telephone 
current as was illustrated in Fig. 8C. This 
presumed action may well be termed a form 
of audio- frequency regeneration and is not 
so complicated that it cannot be attached to 
the first portion of the theory. 

The values of the simplified circuit are 
quite important, its operation being indif- 
ferent if not adherred to. Of primary im- 
portance are the variometers. These should 
have a high ratio of inductance (for broad- 
cast reception) and preferably have the sta- 
tor coils close to the rotor coils. Vario- 
meters having the stator coils wound on the 
outside of the stator form are poor for this 
work. The oscillating coil in the grid cir- 
cuit should be one having low distributed 
capacity such as the Honeycomb, Duo -Lat- 
eral or Morecroft type. It should prefer- 
ably have an inductance value of 125 milli - 
henries or so. Its inductive relation to the 
variometers matters little, in fact it can be 
fastened to the side of the grid variometer 
if desired. As a collective agency, a ground 
lead will usually suffice. If both aerial and 
ground are employed they are connected as 
shown in Fig. 7. If but one is used (aerial 
or ground) it should connect to point "A." 
A Western Electric "E" tube or 216 -A is the 
most satisfactory for use with this circuit 
the UV -201A being a close second. "B" 
voltages of from 60 to 150 are satisfactory. 
When dry cell tubes are employed a "B" 
voltage of 45 is sufficient. 

The possibilities of this or a similar cir- 
cuit are encouraging. Where for an ex- 
ample, considerable volume is desired, a one - 
stage audio -frequency amplifier can he added 
with but small change in the operating char- 
acteristics of the circuit. 

Since the circuit is comparatively broad 
in respect to a three -circuit regenerative 
receiver, the addition of a stage of radio 
frequency amplification suggests itself. The 
circuit of course becomes sharper in its tun- 
ing qualities as the variation frequency is 

increased, but such a procedure is a disad- 
vantage due to the fact that there is one fre- 
quency that is best suited for a broad band 
of wave -lengths. The addition of radio fre- 
quency amplification will allow a uniform 
variation frequency, yet pass to this circuit 
the signal energy from one station only. 
This necessarily eliminates the chance of the 
circuit proper, of automatically becoming in 
resonance or partially in resonance with the 
wave of another station. 

It was mentioned before that excellent re- 
results were obtained on amateur waves and 
the lower broadcast waves with a 30 milli- 
henry inductance in place of the usual 125 - 

millihenry inductance. The variation f re- 
quency was naturally super- audible. It is be- 
lieved that such a frequency can be main- 
tained at the higher waves if the circuit is re- 
designed, and that consistent results could be 
obtained on a wide band of wave -lengths. 
A second coil of the same value included in 
the plate circuit, as in the original super - 
regenerative circuit would tend to better bal- 
ance the circuit. 

LEROY HIPSHER 
The editor of this publication desires to get 

in touch with the above named. If anyone 
knows his whereabouts, he will oblige the 
Editor by advising him at once. 

Editor, Radio News. 

661 

1 New MU-RAD Accomplishment r- 

Wie 

The super - sensi- 
tive mica diaph- 
ragm produces 
sound by the con- 
traction a n d ex- 

pansion of an act- 
uating contact, 
just as the vocal 
cords produce the 
voice. 

No Extra Battery 
Connections 

Price $25 

THE revolution, wrought in radio reception 
by the Mu -Rad Receiver, is equalled by this 

radical improvement of sound amplification. 

The Mu -Rad Audiphone aimed for a higher per- 
fection than ever attempted -duplication in elec- 

tro- mechanical form of the greatest sound pro- 
ducing organ, the human voice. The result of 

five years' continuous research is a radio repro- 
ducer worthy of a finer classification than "loud 
speaker" ; it is a new radio instrument! 

Write for Literature and the Name of the 
Nearest Mu -Rad Dealer Demonstrating 

the Mu -Rad Audiphone. 

MU-RAD LABORATOR(ES, INC. 
801 FIFTH AVE. ASBURY PARK, NEW JERSEY 

JUST THE BOOK You WANTED 

"RADIO NEWS ff 
Amateurs' Handibook 

Volume No. 1 

('hock full of radio constructive and instructive articles 
from cover to cover. Written by foremost radio authori- 
ties, in plain everyday language which everyone can 
understand. Sections include articles on Receiving Sets 
and Sundry Apparatus, Transmitters and Accessories, 
Radio Theory, vacuum Tube Data, and Practical Hints 
for the Amateur. A book which also serves as a ready 
reference and should find a place in the library of every 
amateur. It contains 224 pages and over 375 ilustra- 
tions, diagrams, and photographs, bound in a multi- 
colored heavy board. 
On sale at all leading radio stores. If your dealer can- 
not supply you, pin a dollar bill to this ad and write 
your name and address in the margin below, and book 
will be forwarded to you postpaid. PRICE, $1.00. 

EXPERIMENTER PUBLISHING CO., Inc. 
53 Park Place, New York. 

Loud $1 
Speaker 

Radio Adapter 
Hear all broadcasting through phono- 
graph. Make your own horn. Attach 
B -R Phonadapter to YOUR phono- 

graph. All can hear. Entire family, neighbors, 
guests can hear operas, lectures, latest news, with 
this adapter. Stretches over receiver of any 
standard type head -set and attaches to tone -arm of 
ANY phonograph. Made of soft, 
pure gum rubber. Quickly attached 
and removed. Thousands in use. 
Will not amplify or distort. For 
single receiver 
For pair of receivers (more than twice the volume) $1 

Go to your dealer. If he cannot supply you 
send money order, check or currency at our 
risk. Prompt delivery -postpaid. Also send 
us name of favorite radio dealer. 

The Beckley Ralston Company 
1803 So. Michigan Ave., Chicago, Ill. 
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OPPORTUNITY AD -LETS 
Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these columns. 
Classified advertising rate fifteen cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted. 
Objectionable or misleading advertisements not accepted. Advertisements for the January issue must reach us not later than November 1st. 

THE Net Paid CIRCULATION OF RADIO NEWS IS OVER 200,000 
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y. 

Agents Wanted 

Big Money and fast sales. Every owner buys gold initials 
for his auto. You charge $1.50; make $1.35. Ten orders 
daily easy. Write for particulars and free samples. Amer- 
ican Monogram Co. Dept. 133, East Orange, N. J. 

Men's Shirts. Easy to sell. Big demand everywhere. 
Make $17.00 daily. Undersell stores. Complete line.- Ex- 
clusive patterns. Free samples. Chicago Shirt Manufac- 
turers, 241 \V. you lloren, Factory 120, Chicago. 

Big Fast Profits for Agents. Repeater Six Fuse Plugs 
sell on sight wherever there is electricity. Do away with 
lighting troubles. Welcomed everywhere. Get details. 
Sample 25c. Moss -Schury Manufacturing Company, Inc., 
10 -A, Detroit, Mich. 

We want Salesmen and Agents, either whole or side line, 
to sell our lev priced radio books to the trade. Excellent 
proposition for live wires. The E. I. Company, Publishers, 
233 Fulton Street, New York City. 

Agents Wanted in every city and town to sell standard 
radio apparatus. Attractive discounts given. If inter- 
ested, write us at once stating age and radio experience. 
Wilmington Electrical Specialty Co., Inc., 912 Orange St.. 
Wilmington. Delaware. 

Rummage Sales make $50.00 daily. We start you. Repre- 
sentatives wanted everywhere. "Wholesale Distributors ", 
Dept. 7:n, 609 Division Street, Chicago. 

Salesmen and Agents wanted to sell our low priced hard 
rubber radio panels inn every city and town. Live wires can 
earn $100 or more per week. Write immediately for propo- 
sition. Bay State Panel Co., 738 Broadway, New York City. 

American Made Toys 

Manufacturers on Large Scale, also homeworkers, wanted 
N manufacture Metal Toys and Novelties. Millions needed 
of Barking Dogs, \Vag Tail Pups, Wild Animals. Auto- 
mobiles, Indians, Cowboys, Baseball Players, Cannons, Toy 
Soldiers, Crowing Roosters, Statues of Liberty, Miniature 
castings of Capitol, Bathing Girl Souvenirs and others. 
Unlimited possibilities. Guaranteed Casting forms fur- 
nished manufacturers at cost price from $5.00 up, with 
complete outfit. No experience or tools necessary. Thou- 
sands made complete per hour. We buy goods all year 
and pay high prices for finished goods. Cash on deliv- 
ery. Contract orders placed with manufacturers. Catalog 
and information free. Correspondence invited only if you 
mean business. Metal Cast Products Co., 1690 Boston 
Rond, New York. 
nmmu u1n,mm 1111 mm11 m11m11na®mm®m11ln1=mnim111n111 almmm11111a 111111m11n 1 

1 11 .111., 

,Books 

Free Book. Operate- little Mail Order business home 
evenings. Pier, 288 -A, 74 Cortland St., N. Y. 

Radio Books Latest and Best. Catalog free. Ray Dobbins, 
140 West 27th St.. Indianapolis, Ind. 
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"Lights. Colors, Tones and Nature's Finer Forces ", includ- 
ing Vibrations, colors ; Eleetromagnetones ; Odic -auras; 
Radio; Coldlights; Inventions; Marvelous Opportunities.. 
Illustrated; 270 pages, $2.00. Table contents free. Ste -' 
veas Publishers. 242 Powell, San Francisco, Calif. 

Experimental Electricity Course in 20 Lessons. By 
S. Gernsback and li. W. Seeur, E. E. A .course of the 
theory and practice of Electricity for the Experimenter. 
Every phrase of experimental electricity is treated com- 
prehensively in plain - English. New experiments are 
described and explained and nearly every application of 
Electricity in modern life is given. 100 pages -400 illus- 
trations. Flexible cloth cover, 75e. postpaid. Stiff cloth 
cover, $1.25 postpaid. Experimenter Publishing Co., Book 
Dept.. 53 Park Place. Nets' York City. 

The How and Why of Radio Apparatus, by H. W. Sector, 
E. E. This newest book on radio matters fulfills a distinct 
gap in wireless literature in that, while the treatment is 
made as understandable and as free from mathematics as 
possible, it at the same time incorporates a wealth of tech- 
nique and instruction for the Radio Amateur -the Radio 
Operator -the. Installation and Designing Expert -as well as 
teachers and students of the subject in general. A very 
broad field has' been covered by the author, at 0ie same time 
giving a great deal of information not found in other text 
books. If you are engaged in any branch of the Radio or 
allied arts at all you will surely need this latest contribu- 
tion to radio literature, which is destined to be found on 
every radio man's book shelf before long. A glance at the 
following list of chapters gives but a very scant idea of the 
extensive and useful radio knowledge provided in its text: 
The Induction Coil; The Alternating Current Transformer; 
Radio Transmitting Condensers'. The Spark Gaps; Radio - 
Transmitting Inductances; Radio Receiving Tuners; Radio 
Receiving Condensers; Detectors; Telephone Receivers; Radio 
Amplifiers; Construction of a Direct Reading \Vavemeter and 
Decremeter; Antenna Construction; The Calculation and 
Measurement of Inductances; Appendix containing very use- 
ful tables, covering all subjects treated in this very unusual 
book. This newest of Radio Works, cloth bound in Vellum 
de Luxe, Gold Stamped and Hand Sewed, has 160 pages. 
Size of book- 6x9-inches... The How and Why of Radio Ap- 
paratus. Postpaid, 

Pd, 
$1.75. 

New perime CrtSPublishing 
Co., 

Book Dept.. 53 

Automobiles 
Automobile owners, garagemen, mechanics, send for free 

copy of America's popular motor magazine. Contains help- 
ful, money -saving articles on repairing, overhauling, igni- 
tion, carburetors, batteries, etc. Automobile Digest, 528 
Butler Bldg., Cincinnati. 

Business Opportunities 
Make $120 Weekly in Spare Time. Sell what the public 

wants -long distance radio receiving sets. Two sales weekly 
pays $120 profit. No big investment, no canvassing. Sharpe 
of Colorado made $955 in one month. Representatives wanted 
at once. This plan is sweeping the country -write today 
before your county is gone. Ozarka, 813 Washington Blvd., 
Chicago. 

Sell us your spare time. You can earn Fifteen to FIftY 
dollars weekly writing shmvcards at home. No canvassing, 
pleasant, profitable profession easily, quickly learned by our 
simple graphic block system, artistic ability unnecessary, 
we instruct you and supply work. Wilson Methods. Limi- 
ted, Dept. 51 -L, Toronto, Canada. 

Chemistry 
"Popular Chemistry" magazine. "The Experimenter's 

Monthly." Six Months' Trial -50e. C. Wright Laboratory, 
Caldwell, N. J. 

Learn Chemistry at Home -Dr. T. O'Connor Sloane, noted 
educator and scientific authority, will teach you. Out 
home study correspondence course lits you to take a position 
as chemist. See our full page on page 601 of this 
issue. Chemical Institute of New York, 66 West Broadway, 
New York City. 
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Correspondence Courses 
Dollars Saved -Used correspondence courses of all binds 

sold, rented and exchanged. List free. (Courses bought.) 
Lee Mountain, Pisgah, Alabama. 

Exchange 
200 -20,000 Meter Receiver including. Radictron $35.00. 

Two Step Amplifier $22.00. Smith, 4416 Market, Phila- 
delphia, Pa, - - 

1500 mile Vacuum tube recelyer $24.50. Radio, 4416 
Market, Philadelphia. .0 

WQAZ's Equipment For Sale. A 15 watt set with a 
record of 1200 miles during summer. Cash price $400. 
Holland Radio Co., Greensboro, N. C. 

Edison Elements for 'Storage B Batteries. Six to ten 
cents per pair npostpaid. (Depending solely oui size of order.) 
I handle strictly first -grade'- elements only. A. J. Hanks, 
107 Highland Ave., Jersey City N. J. 
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Health 
Asthma and Hay Fever Cured to Stay. Cured. Write for 

particulars. C. Butterworth, 374 DeWitt, Belleville, N. J. 

Christians -Red Food Salt for Stamina and Pep, $1 and 
$2 sizes, postpaid. Guaranteed. Vegetarian Food Co., St. 
Louis, Mo. Literature free. 

Help Wanted 
We want Salesmen and Agents, either whole or side line, 

to sell our low priced radio books to the trade. Excellent 
proposition for live wires. The E. I. Company, Publishers, 
233 Fulton Street, New York City. 

Detectives Needed Everywhere. - Work home or travel. 
Experience unnecessary. Write, American Detective Sys- 
tem, 1968 Broadway, N. Y. 

Be a Mirror Expert, $3 -$10 a day; snare time home at 
first; - no capital; we train, start you making and silver- 
ing mirrors. French method. Free prospectus. W. R. 
Derr, Pres., 26 McKinley St., Baldwin, N. Y. 

All men, women, boys, girls, 17 to 60, swilling to accept 
Government Positions, $117 -$190, traveling or stationary. 
write, Mr. Ozment, 251, St. Louis, Mo., immediately. 

Earn $25 Weekly, spare time, writing for newspapers. 
magazines. Experience unnecessary; details free. Press 
Syndicate, 5665, St. Louis, Mo. 

Miscellaneous 
California Stuffed Prunes. One pound box prepaid $1.35.. 

Poppy Fruit Co., 55 North Twelfth St., San Jose, Cali- 
fornia, 

Improved Made Toys 

We show you how to earn big money easily with our 
casting forms making Whistling Birds, Wild Animals, Crow- 
ing Roosters, Automobiles, Baseball Players, Statue of 
Liberty, Indians, Toy Soldiers, Cowboys, Barking hogs, 
Wag Tail Pups, Miniature castings of Capitol, Bathing 
Girl Souveniers and others. No experience necessary. We 
furnish you with molds and necessary outfit from $3.50 urn 
We buy large quantities of finished goods at highest prices. 
Spot cash. Send for catalogue and information free. The 
Improved Metal Casting Co., 342 East 145th Street, New 
York. 
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Instruction 
Learn Chemistry at Home -Dr. T. O'Connor Sloane, 

noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you tu take 
a position as chemist. See our full page ad on page 601 
of this issue. Chemical Institute of New York, fife West 
Broadway, New York City. 
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Languages - 

World-Romic System,. Masterkey to All Languages. 
Primers, 23 languages, $1.94 each language: English, French, 
German, Italian, Portuguese, Spanish. Pronunciation- Tables, 
102 languages, 30e each language. Languisses Publishing 
Company, 8 West 40th Street, New York. 

Motorcycles- Bicycles 
Don't buy a Bicycle Motor Attachment until you get _. 

our catalog and prices. Shaw Mfg. Co., Dept. 6, Gales- 
burg, Kansas. 

News Correspondents 
Earn $25 Weekly Spare Time writing for newspapers, 

magazines. Experience unnecessary; details free. Press 
Syndicate, 566 St. Louis, Mo. 

Orchard Lands 
Big Returns from Pecan, Orange, and Fig Groves. Guar- 

anteed care. Small monthly payments. Dept. R, Suburban 
Orchards Co., Biloxi, Mississippi. - - 

Patent Attorneys 
Inventors: Protect your Invention through A. M. 

Wilson, Inc., Washington, D. C. Over 25 years of efficient, 
expert, confidential service. Skilled in Radio -Electrical, 
Chemical and Mechanical fields. Our new illustrated Pat- 
ent Book, giving much necessary and very useful informa- 
tion which every inventor should know, will be sent free 
upon request. Prompt and careful attention. Highest 
references. Moderate fees. Send sketch or model for our 
careful opinion and preliminary advice. Write today to 
A. M. Wilson, Inc.. (Radio 3 ARMI, 325 Victor Bldg.. 
Washington, D. C. 

Patents. Send drawing or model _ for examination and 
report as to patentability. Advice and booklet free.. 

Highest references. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 624 F Street, Wash- 
ington, D. C. 

Inventors: Record invention legally before disclosing to 
others. Our Invention -Record and Data Sheet shows. how. 
Sent free and valuable information given on patent pro- 
cedure, costs, etc. Report on patentability includes copies 
of patents nearest your idea. O'Connell. A: O'Connell, 402 
Jenifer Bldg., Washington, D. C. 

Patents Procured. Send sketch or model today for ex- 
amination; prompt report and advice. No charge fur pre - 
liminary advice. Write for free booklet and blank form 
on which to disclose your idea. Highest references. Prompt- 
ness assured. Clarence A. O'Brien, Registered Patent'; 

Lawyer, 313 Security Bank Bldg. Directly across the 
street from Patent Office, Washington, D. C. 

H. F. Lowenstein, Registered Patent Attorney, Radio Ex- 
pert. 825 McLachlen Building, Washington, D. C. 

Patents -Send for form 'Evidence of Conception" 'to be 
signed and witnessed. Form, fee schedule, information 
free. Lancaster & Alhvine, 269 Ouray Bldg., Washington, 
D.C. 

Patent. Electrical cases a specialty. Pre -war charges. 
B. P. Fisburne, 340 McGill Bldg., Washington, D. C. 

Millions Spent Annually for Ideas! Hundreds now cvanteîl! 
Patent yours and profit! Write today for free books --tell - 

how to protect yourself, how to invent, ideas wanted, how 
we help you sell, ere., 301 Kresge Bldg., American In- 
dustries, Inc., Washington, D. C. - 

Patents- Inventors should write for Free Guide Books. and 
Record of Invention Blank before disclosing invention. 
Send model or sketch of your invention for our Free opinion 
of its patentable nature. Radio, Electrical, Chemical, Me- 
chanical and Trade -Mark experts. Victor J. Evans & Co., 
922 Ninth, Washington, D. C. 
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Patents 
Inventions Commercialized. Patented or unpatented. 

Write Adam Fisher Mfg. Co., 278, St. Louis, Mo. 

Unpatented Ideas can be sold. I tell you how and help 
you make the sale. Particulars free. Write W. A. Greene, 
Jenlfer Building, Washington, D. C. 
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Personal 
Correspondence Club -Many wealthy members everywhere. 

Fascinating particulars free. Smith, Box 1167Y, Denver, 
Colo. 

Lonely H earts-Exchange letters; make interesting new 
friends in our jolly club. Eva Moore, Box 908, Jacksonville, 
Florida. Enclose stamp. 

Exchange cheery letters with new friends. Write Betty 
Lee, Inc., 1254 Broadway, New York City. Stamp appre- 
ciated. 

Exchange interesting letters with new friends. Dolly 
Gray Club, Bos 186G, Denver, Colo. 

Lonesome -Join our club -malte acquaintances everywhere. 
Big illustrated book with descriptions and photos, sent in 
plain wrapper for ten cents. Bonafide Co.. Dept. 58, 
Kansas City, Mo. 
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Printing 
200 Letterheads and Envelopes, printed, $2.00, prepaid. 

King Supply Co., 335 Taylor, Topeka, Kansas. 

Radio Equipment 
We can save you money on any kincl of radio equipment. 

Our prices are guaranteed to be lower. Send stamps for 
Marge price list. l'ut Rate Radio Co., P. 0. Box 472, 
Newark, N. J. 

Genuine Edison Elements (nets) for making ' Bat- 
teries. obtained from U. S. Government. A positive and 
negative element -6c; glass tube -lc; all other parts at 
reasonable prices. Postage, etc. 50c extra per order. Free 
instructions. Tack], Electric Company, 109 West 23rd St., 
New York. 
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Scenery to Rent 
Settings for Opera, ('lays, Minstrels. Plush Drops. 

Address Amelia Grain, Philadelphia. 

Stammering 
St- Stu- t- t- tering and Stammering cured at home. In- 

structive booklet free. \ \'alter 'McDonnell, 121 l'otomac 
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Stamps and Coins 
Free Packet. Ukrania, Bulgaria, Turkey, etc., wills re- 

quest for 50 percent, 60 percent sheets. Enclose 2c post- 
age, 50 var. S. America, Australia, etc., 10e. George Flagg, 
270 Wyoming Ave', Meirose' Mass. 

Telegraphy 
Used Omnigraphs bought and sold. John Percival, 2115 

York, Des Moines, Iowa. 

Learn either code in one hour. Radio Code Chart and 
('ode Cards only $1 complete. Particulars free. John 
Percival, 2115 York, Des Moines, Iowa. 

Telegraphy in a week. A fact pending patent. -Medellin 
Cule. Licensed only for amateur use. $1.00 postpaid. 
A. U. Medellin, Mesilla Park, N. 51. 

Learn Morse Telegraph. Expert telegraphers teach you 
at home. Individual Instruction. Method recommended 
by railroad and commercial officials who have positions wait - 
ug for you. Experienced telegraphers use this automatic 

instructor to become experts. asooklet RN free. Wireless 
telegraphy free. Learn- O-Graph Company, Bogota, N. J. 

TclegraPhY -Goth Morse and Wireless taught thoroughly 
and quickly. 'Tremendous demand. Rig salaries. Won- 
derful opportunities. Expenses low; chance to earn part. 
School established fifty years. Catalog free. Dodge's In- 
stitute1Coer St., Valparaiso, 

Ventriloquism 
Ventriloquism taught almost anyone a: home. Small 

;est. Send 2c stamp today for particulars and proof. 
Geo. W. Smith, Room 31 -807, 125 N. Jefferson Ave., Peoria, 
111. 

Wireless 
Molded Variometers green silk $3.50, Varfocouplers $3.75, 

same Litz swum! $1.50 extra. Wooden Variometers $1.60, 
18(1° varioeouplers $1.35 locluaday, 550 meter full mounted 
four coil set $1.85, ;I" dials 1.25, 105 turn 7 tap coils $.15, 
150 turn $.95 straight, spicier web and bank sound coils to 
grder. Celebrated Ulira Audion assemblies, drilled panel 
;7.75, the all vernier adjustment type $11.75, Cockaday as- 
semblies $111.50, cabinets extra. Guaranteed extra volume 
loud speakers, horn 18" high, 10" dia. $16.50, Transform- 
ers $3.23, Clinvm, Radio Factories, Clinton and Van Buren 
üts., Chicago, Ill. 

Tube Specials 1 -1-199, ÚV201, i- V201A, WD11, WD12, 
C299, C301, 0301:1, DV -1, DV -6 $5.50, Electric Soldering 
Iron $2.00, Bradleystat $1.60, Radiola (RC.) or (V) com- 
plete $120.00, Amp. Transformer 42511, Bakelite Variometers 
and Couplers $5.00, ltadiola Senior $58.00, Freed- Eisemann 
Neutrodyne Receiver (Nit I) 1110.00. Postpaid. Dealers 
wanted. C. H. Anderson. Leoistov,,, Mont. 

Wireless-(Continued) 
Pure Sheet Aluminum $1.50 square foot. Electrical Spe- 

cialty Company, Valparaiso, Indiana. 

Boys -Make big money. Selling a few loud crystals to 
friends. Send 40e for sample and big offer. Hubbard 
Laboratories, 1944 Cabrillo St., San Francisco. 

Transmitting Apparatus. 3 DeForest Midget Radio- 
phones $72.00 each, 1 DeForest Buzzer Radiophone $108.00, 
1 Acme Flt /z K. W. Spark Transformer $15.00, 3 Federal 
Desk Type Microphones $490 each, 3 DeForest Singer tubes 
$15.00 each, 1 R. & M. 500 Volt Motorgenerator 110 volt 
C. C. motor $76.00. Hickson Electric Co., 36 South Ave., 
Rochester, N. Y. 

15c Lettered binding posts, complete set eight -60c two 
sets -11.00. I'repaid, same clay. Stamps accepted. Every - 
thing in radio. Ask for quotations. List for stamp. 
Kladag Radio Laboratories, Kent, Ohio. 

Radio Generators -500 volt 100 watt $28.50 each. Battery 
Chargers $12.00. High Speed Motors, Motor Generator Sets, 
all si._es. :Motor Specialties Co., Crofton, Penna. 

Learn Rad io. See the world. Splendid opportunities in 
wonderful field. Ile a successful Nola Graduate. Nola 
Stadio School, New Orleans, La. 

Radio Repairs and Specialty Work. Standard apparatus 
in stock. Expert service. Nola Radio Company, New 
Orleans, La. 

Storage "B" Battery, lead type, over 2' /z AH capacity. 
Size of elements 2a/sx %x3 -16. in special tube with strap. 
Shinned dry, guaranteed. 35e each, postpaid. $70 for fifty. 
E. E. Patten, 0709 Carleton Ave., Seattle, Wash. 

Build your own electrolytic storage battery charger. 
Plates and complete In strut lions, $1.00. Descriptive cir- 
cular free. Peerless Electrical Parts Co., 11)5 1 farcis, 
Rochester, N. Y. 

Immediate delivery. Tubes, Magnavox, Phones, Battery 
Chargers, storage and "B" Batteries, Couplers, Variometers, 
Condensers and all parts tvith Radio Corporation, DeForest 
and "Neutrodyne" Receiving Sets. 11. 13. Electric Co., 
1)!stribcters, Galva, Ill. 

$0.000 miles in a Home made Receiver. 2600 mile range. 
100 station log and hook -up for the asking. Spencer Roach, 
2905 Columbia Are., Phila. 

Magnavox Type R3. Latest nationally advertised repro- 
ducers. List $35. Introductory offer $25. The factory 
sealed carton is your guarantee. Radio Central, Dept. It, 
Abilene, Kansas. 

Wouldn't you like to avcid forcing your set to get volume 
on weals stations% Then try our special third stage Audio 
Amplifier which brings the faint distant orchestra right into 
lour room. Each $12. With tube $18.50. Radio Central. 
Abilene, Kansas. 

Wireless -(Continued) 
Boys! Don't Overlook This. The " Rasco" Baby De- 

tector. Greatest detector ever brought out .with molded 
base. Fully adjustable. See former advertisements in 
this publication, or our catalog. Detector with Galena 
Crystal, complete 50e, the saine detector with ltadiocite 
Crystal, 75c prepaid. Send for yours today. Radio 
Specialty Company, 96 -98 Park Place, Nosy York City. 

Attention ! - 50 Vacuum tube hook -ups. The greatest 
collection of vacuum tube circuits ever brought under 
two covers at such insignificant cost. These diagrams 
will be found in the great " Rasco" catalog, which con, 
tains raw materials and parts in -a greater profusion 
than any outer catalog. 15e In stamps, or coin, will 
bring the catalog to you. Radio Specialty Co., 96 -98 
Park Place, N. Y. 

Build your sets with quality parts and get sure result!, 
Radio Parts Co., Box 56, Dunellen, N. J. 

2,500 mile, Efficient Regenerative 3 Tube Receiver,. btliee 
Radio Apparatus, cheap, including Motor generator! Write 
S. Strobel, 3926 N. Iah St., Philadelphia, l'a. 

The D iamond Crystal, mounted in Sarnialite no heat In 
mounting. Every crystal tested on music 400 miles away. 
Price with directions for building' F. G. S. long distance 
crystal set 50e, or with my new regenerative one bulb reflex 
circuit 75e. This circuit requires no transformers. - Fred 
G. Smith, Box 113, Port Huron, Michigan. 

Radio Tube Repairs. Radiotron, Cunningham, ,P. & P 
Detectors $2.75; Amplifiers $3.00, WD11, 199, 201A, '20'2- 
13.50 etc., 1 day service. Prompt deliveries and satisfac- 
tory results guaranteed. S. Strobel & Co., 3923 N. 6 St.. 
Philadelphia, Pa. 

Radio D ealers write for attractive quotations on nation- 
ally advertised goods. Radio Central, Abilene, Km,sas. 

The How and Why of Radio Apparatus, by H. W. Secor, 
E. E. This newest book on radio matters fulfills a distinct 
gap in wireless literature in that, while the treatment is 
made as understandable and as free from mathematics as 
possible, it at the same time incorporates a wealth of tech- 
nique and instruction for the Radio Amateur -the Radio 
Operator -the Installation and Designing Expert -as well as 
teachers and students of the subject in general. A very 
broad field has been covered by the author, at the saute time 
giving a great deal of information not found in other text 
books. If you are engaged in any branch of the Radio or 
allied arts at all you will surely need this latest contribu- 
tion to radio literature, which is destined to be found on 
every radio man's book shelf before long. A glance at the 
following list of chapters gives but a very scant idea of the 
extensive and useful radio knowledge provided In its text: 
The Induction Coil; The Alternating Current Transformer; 
Radio Transmitting Condensers; The Spark Gaps; Radio - 
Transmitting Inductances; Radio Receiving Tuners; Radio 
Receiving Condensers; Detectors; Telephone Receivers; Radio 
Amplifiers; Construction of a Direct heading Wavemeter and 
Measurement of Inductances; Appendix containing very use- 
ful tables, covering all subjects treated in this very unusual 
book. This newest of Radio Works, cloth bound in Vellum 
de Luxe, Gold Stamped and Hand Sewed, has 160 pages. 
Size of book 6x9 inches. The How and Why of Radio Ap- 
paratus. Postpaid, $1.75. Experimenter Publishing Co., 
Look Dept.. 53 Park Place, New York City. 

TRADE " F S C 4 "MARK 
-a 

Quality always has been, and always will be, The World's 
safest investment. 

This is a Special 4 Unit Set for Wis. Dep't. of Markets -the largest broadcasting station 
in existence. A 10 -h.p., 220 -V., 60- cycle, 3 -phase motor ; two 1600 V., 2000 W. genera - 
tors to operate in series, producing 2000 V. 4000 W. and one 12. V., 2000 W. Filament 
Current Generator. 

These two, and many other types, used by most prominent Educational Institutions, 
various U. S. Government Departments, Research Laboratories, Newspapers, Depart- 
ment Stores. 

Sold by Principal dealers in U. S. and Abroad. Ask for Bulletin 248 

ELECTRIC SPECIALTY CO. 
211 SOUTH STREET STAMFORD, CONN., U. S. A. 

PIONEERS IN DEVELOPING QUALITY WIRELESS APPARATUS. 
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664 Radio News for November, 1923 

Cie Universal Biadl 
subdues static in Cuba! 

7111 I 11111111111 I 11111111 

FORMER 
RANGE 

The Universal Bradleystat 
provides perfect, stepiess, noiseless 
filament control for every tube on 
the radio market. Try any tube 
with the Universal Bradleystart. 

Retail Price 

$1.85 
P. P. 10c extra 

guaranteed 
for one year 

Remarkable improvement in radio 
reception follows installation of Brad- 

leystats and amazes experimenter 
in Tropics. Read his letter! 

Camaguey, Cuba, July 17th, 1923 

"My experimental room is located in the center of Cuba, amidsr, 
the Gulf, which is reputed to be the general headquarters of static 
and all atmospheric disturbances of the whole universe. 

I had my sets equipped with wire rheostats having vernier ad- 
lustments and my radius of reception was ago miles from Havana 
with imperfect reception from Atlanta, Georgia. 

After installing Bradleystats, I increased the radius woo miles 
without distortion and picked up Detroit, Schenectady, Pittsburgh, 
Fort Worth and other stations. When static is performing one of 
its infernal displays, I lower the filament heat with the Bradleystat 
to reduce noises. There is only one point of filament heat where 
this condition is fulfilled and the wire rheostat cannot furnish this 
with critical detector tubes. 

For this reason, I claim the Bradleystat is the only apparatus 
for controlling filament heat, and if proper adjustment is made, 
static noises are practically eliminated. 

Yours very truly, 

Beware of Imitations -Avoid Substitutes 
Numerous attempts have been made, without success, 
to duplicate Bradleystat performance by using carbon 
powder in tubes and other containers instead of the sci- 
entifically- prepared graphite discs found only in the 
genuine Bradleystat. For perfect filament control and 
uninterrupted performance, be sure to ask for the Brad - 
leystat. The name Bradleystat is embossed on the por- 
celain container for your protection. 

Electric _Controlling A pparatus 
287 Greenfield Ave. Milwaukee,Wis. 

THE ALLEN -BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS 

THE PERIODICAL PRESS, NEW YORK 
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What Radio Problems Have You? 
You'll Find the Answer In This New Book 

radio Questions Answered 
By A. P. PECK, A.M.I.R.E. 
Radio Editor, SCIENCE & INVENTION 

This book will prove as welcome to the radio public as our "100 Radio Hook -ups ", which 
is now the fastest selling radio publication on the market. "Radio Questions Answered" 
was gotten up after a thorough canvass of dealers to find out which topics troubled most 
of the amateurs. Almost 100 questions are answered very fully and in language so simple 
that even the most inexperienced layman can easily understand. Put up in 

the style which has made the E. I. books famous all over the world. 
52 pages, 2 Color Cover, 25 Illustrations 

100 Radio Hook -ups 
By M. L. MUHLEMAN 

A book for both the novice and advanced radio amateur containing a varied selection of hook -ups 
from the simple crystal to the more elaborate circuits, with a circuit for every requirement. Crys- 
tal hook -ups, combined crystal with radio and audio frequency amplifiers, non -regenerative, and re- 
generative vacuum tube circuits with and without radio and audio amplifiers. Amplifier units, with 
straight jacks, filament and switching arrangements, power amplifiers, choke coil, resistance coup- 
led and transformer coupled radio frequency amplifiers. 
Includes all of the latest one and multi -tube hook -ups including the numerous types of Reflex, 
super- regenerative, super- Heterodyne, Neutrodyne, Reinartz, Flewelling, and Bishop. The 
values and constants of all apparatus employed in the hook -ups are given. A list of radio symbols 
is included, which is of material help to the reader in determining the meaning of the A ̂  
conventional hook -up diagrams. The text includes much helpful information. 25 
52 Pages -Two -Color Cover 

LOUD 
TALKERS 
HOW TO BUILD THEM 

y 
H.WIN SEEDR,E.E 

iu rvúoen ñ,ñiw rot urY 

PRICE 

If 

This book covers in comprehensive 
forai the fundamental principles of 
tuning. The characteristics of radio 
waves are fully described and illus- 
trated. Illustrations are used so that 
the non -technical reader can easily 
understand the identical actions as 
applied to radio. Several chapters are 
devoted to the use and functions of 
all radio apparata. The book describes 
how to tune such sets as the Reinartz, 
Flewelling, Neutrodyne, radio fre- 
quency amplifier receivers and others. 

52 pages, 
25 Illustrations 
Prepaid 

This book describes and gives corn 
plete data for building two distinct 
types of loud tapers_. One chapter 
deals with improvised loud talkers, 
and gives complete instructions on 
how to build suitable horns for use 
in Ioud receivers of the Baldwin and 
other types. In preparing these de- 
signs, the point has been constantly 
kept in mind to use tite simplest parts 
possible, so that anyone can build a 
successful loud talker, equivalent to 
the commercial types, costing 540.00 
or more. 
48 pages, Profusely 
Illustrated 
Prepaid 

A non -technical book for the be- 
ginner. Gives complete constructional 
data on the building of a complete 
Crystal Detector Set, Tuning Coil, 
Loose Coupler and a Single Audio,, 
Tube Set with Amplifying Units. Ii 
furnishes all dimensions and working 
drawings of every part that must be 
constructed by the amateur. Written 
in plain. simple language that anyone 
can understand. The opening chap- 
ter gives a complete description of 
the theory of radio and tells what it's 
all about, teaching the principles of 
wireless so that the constructor knows 
what he is doing. 

4S Pages, 26 Illustrations 
Bound in Beautiful Two- /// 
Color Cover. Size, 5% 

25e .r7' % z in. Prepaid L J 

This book is for the more advanced 
amateur, showing the construction of 
the Radio Frequency Amplifying 
Transformer and giving complete 
constructional data. It _shows the 
application of Radio Frequency to 
amplifying units that the amateur 
may already possess and gives I= 
hook -ups showing practically every 
use Radio Frequency Amplifying 
Transformers can be put to. 

32 Pages, 15 Illustrations 
Bound in Beautiful Two- /// 
Color Cover. Sise, 5% 

25c .r7!/". in. Prepaid 

25e 

HOW TO MAKE 
RADtti-PHONE 

; 

R@CEtVtNG SETS ' 
GDMR4Et. DIAGRAMS AND a1NStR1KDGN DATA 

.. R.LACAULT 
.. OMOWIClOIYJMP.W.NEYC 

RAM FREQUENCY ; 
AMPUFiERS 

AND NOW TO MAKE THEM: 

JOHN M.AVERY 

your dealer cannot supply you -order direct from us- giving dealer's name and address. 

nsiúitáHE: rv7CO.x<rtr 

THE E. I. COMPANY (T "Selling Agens °) 233 Fulton St., N.Y. City 
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Radiotron WD -12 
The standard 
base dry cell tube 

$6.50 

RADI OT`R a; 

TYPE VM'D`! 

TYPE 36', 
Radiotron 
UV -201 -A 
The super - 

amplifier 
tube $6.50 

Radiotron 
UV -199 

The little tube of 
big performance 

$6.50 

Radiotron 
UV -200 
The long 
distance 
detector 

$5.00 

3,600,000 
diotrons/ 

already made and sold. 

Radiotron 
WD -11 

The ideal 
dry battery 

detector and 
amplifier $6.50 

This one fact reveals at a glance the growth of radio! 
3,600,000 RADIOTRONS already sold! It was the 
perfection of the RADIOTRON that made popular- 
ization of radio possible and every vacuum tube set 
needs RADIOTRONS for clear reception and ampli- 
fication -for sensitivity -and long distante reception. 

RADIOTRONS were developed in the world's largest 
radio laboratories, where hundreds of modern radio 
achievements had their beginnings. There, they have 
been steadily perfected to give ever greater service. 
And now RADITRONS have been developed to meet 
new needs of both transmission and reception. When 
you ask for a RADIOTRON, take a good look to be 
sure the name is on it -and the trade mark! 

Radio Corporation of America 
Sales Dept., Suite 2065: 233 Broadway, New York 

District Sales Offices: 
10 South LaSalle Street, Chicago, III. 433 California Street, San Francisco, Cal. 

This symbol 
of quality 
is your pro- 

tection 

diotrons 
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