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MAGNAVOXD 

Aristocrat Model 
Beautiful butt burl wen= 
cabinet finished in two tones. 
Fa. A-Batley OPtratieft. $70 
For AC Opgratine .  . $85 

Gfizgetilei raptonioned cabinet 

For A-Battery Opgratroa . .  $55 
For AC Operation  $70 

Other floor and table models up to $175. 
Unlit OWN DC $35;  8.50. 

'Beverly Model 

NamicsF'EAKEIts 

"FIRST 
SPEAKER 

FIRST 
DYNAMI C 

'Dynamic realism is radio's newly ac 
knowledged refinement ... origin 
sponsored by Magnavox. Every tore 
rich, full and vivid. .. over entire ate 
dible range. A cascade of volunie • 
without distortion. America's fine 
radio sets are made with Magee 
Speakers as built-in equipmeit 

Oakland, California 

tincee  

  R,aoli o 

THE FADA-30 

An A.C. Electric Radio 
with Cabinet and Speaker 

$197.50 

Slightly Less East of 
the Rockies 

Pride of Possession 
Pride of possession is experienced by all owners of 
Fada Radios. 
Fadas are built up to a standard—not down to a price. 

They do more than receive. They deliyer—and how. 
The new Fada Radios include all that is at present 

known in the development of a perfect radio receiver 
and will out-distance, out-quality, and out-perform any 
other set at or near the price. 
You may pay more and get no better radio results, 

but you will miss more by paying less. 
It is this combination of dollar for dollar value with 

the utmost in radio results which makes each Fada 
buyer proud to say, "I own a Fada." 

F. A. D. ANDREA, Inc. 
Jackson Avenue, Orchard and Queens Streets 

LONG ISLAND CITY, N. Y. 

KANSAS CITY SAN FRANCISCO 

Tell them you saw it in RADIO 
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Effective 
Immediately ,e% 

"RADIO" guarantees 
all advertising in its pages 

FORECAST FOR SEPTEMBER ISSUE 
John P. Arnold continues his radio pic-

ture department with a study of two 
methods of latent image reception and a 
discussion of the necessity for standardiz-
ing still picture transmission. G. M. Best 
describes the construction of a two-tube 
short wave receiver with shield-grid tubes 
and recounts the evolution of the vacuum 
tube. Francis Churchill details the con-
struction of a broadcast receiver using a 
plate resistor circuit. W m. E. Bostwick 
tells how to make an inexpensive electro-
dynamic cone loudspeaker at home. S. R. 
Winters quotes Dr. L. W. Austin's ideas 
on  radio-wave propagation.  Harry R. 
Lubcke describes the construction and 
operation of a vacuum tube voltmeter 
having a 0-600 volt range.  George T. 
Conner discusses flying radio. A. Binne-
weg, Jr.  shows how he accomplishes 6-  
meter reception. G. E. West describes the 
construction of his  80-meter  amateur 
phone and C. W. transmitter.  R. W m. 
Tanner has an interesting story on a 20-
meter amateur phone. The fiction feature 
is a radio e ke story. "The Dancing 
Green Lights,  by Earle Ennis. 

2 

rr HE Federal Trade Commission at Washington 
has called a conference to induce publishers 

to shoulder legal responsibility for any misleading 
advertisements in their publications. If the Com-
mission succeeds in this praiseworthy purpose in-
vestigators would have to be maintained by every 
publisher to check up on every advertisement sub-
mitted. Many publishers feel that the responds * 
for misleading ads should be borne by the adver-
tiser because the average publisher tries to keep his 
pages as clean and free from deception as possible. 

Although "RADIO" has not yet been officially 

notified to have its representative appear before 
the Commission, the publishers wish to announce 
that they willingly assume the responsibility for 
any misleading statements that may appear in its 

advertising columns. "RADIO" has always cen-
sored its advertising and now goes one step further 
to guarantee the truthfulness of every statement 
in its pages. All claims made by advertisers in 
"RADIO" are verified before their copy is accepted 
and if any buyer proves that goods purchased are 
not as represented, the publishers stand ready to 
refund his money upon return of equipment for 

which the advertiser will not make good. 

Pacific Radio Publishing Co' 

SAN FRANCISCO 
NE W  YORIC 

Established 1917  C HI C A GO  
B 0 S T O N 

Tell them you saw it in RADIO 

in1926 it was Power Tubes 

In 1927 it was A. C. Circuits 

1n1928 it is the Dynamic Speaker! 
Dominating this Year's Radio Exposition s 
and representing the real big development of the 1928 Season— 
the Dynamic Speaker has proved itself the focal point of all 
the 1928 Shows. 

Leading radio trade publications, seeking the "live" stories, 
are featuring the Dynamic Principle. 

The Radio Public—graduated to a realization of tone and 
harmony possibilities—is enthusiastically buying the Dynamic 
Speaker. 

The JENSEN MANUFACTURING COMPANY point 
with pride to their part in this major development. They feel 
that the Jensen Dynamic Speaker—built with utmost care by 

hand—and backed by the nationally recognized 
inventive genius of Peter L. Jensen—is the out-
standing Radio Speaker of the year . . . that is 
why every Jensen Dynamic Speaker is so care-
fully manufactured to be "The Finest in Radio." 

Jensen Cabinet Speakers—for D.C. 
end AC. operation--from $55.00 
1•$70.00. Jensen Dynamic Units— 
for radio and phonograph cabinet 
iquelletion —$40.00 and M M. 

JENSEN RADIO MANUFACTURING CO. 
212 Ninth Street, Oakland  338 North Kedzie Avenue, Chicago 

IYou are cordially invited to visit the Jensen Booth at the Pacific Radio Exposition. The complete Jensen line will be on display 
and the principle fully explained by a competent engineer. 

DYN A MIIC•SIPE A KE R. 
The Finest in Radio" 

1.4  special two-color folder describes the complete line ofJensen 'Dynamic Speatrs. Write for a copy. 

Licensed under Magnavox Patents 
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What Others Say 

Salt Lake City, Utah. 
Oct. 13, 1927. 

My Bremer-Tully Receiver has 
given entire satisfaction and I am 
of the opinion that I have just a 
little better outfit than the other 
fellow. 
It has been my experience to 

bring in stations within a radius of 
2,000 miles. This is considered very 
good in this locality. 

C. P. 

Pt. Worth, Tex. 
Dec. 27, 1927. 

I know nothing about radio other 
than to state that the Bremer-Tully 
which I purchased in 1926 is still the 
beat I ever saw. I am using the 
same tubes that came with it, and 
getting results. 

Livingston, Mont. 
Dec. 23, 1927. 

Out here in Montana far away 
from broadcasting stations, we have 
to have a good radio to bring them 
in. Although I have heard many I 
never heard one that I could say I 
wanted until my friend brought me 
down to hear his Bremer-Tully. I 
now have one like It and have been 
able to get the best kind of recep-
tion every night and everybody says 
it is the beet set they have ever 
heard. 

J. V. 

The 6-40 is furnished in two cabinet 
styles—Model "R" illustrated at the top 
of the page and Model "S" illustrated 
above. Both are of equal size. 

remerTull 
RADIO 

CiNcE the earliest days of commercial broadca . 
L) every Bremer-Tully radio product has been a 
continued outstanding success. 
Six years of progress—and a reputation second to 

none—Bremer-Tully start their seventh season with 
the finest receiver in its class, the new 6-40. 
It is the culmination of these years of experien, 

the result of many months' intensive effort and de. 
velopment. 
Simple, compact, self-contained, the 6-40 embodies 

all those features and refinements that are responsial 
for the traditionally fine Bremer-Tully quality— 
at the amazingly low price of $136.00. 
A radio set that surpasses everything at anywhell 

near its price in musical reproduction-1 set that 
excels in general performance as well. 
See it, hear it, compare it—you will be convinell 

that here is the greatest radio value ever offered' 

The coupon will bring descriptive literature 
and name of our dealer in your community. 

Bremer-Tully Mfg. CompanY 
520-532 SO. CANAL ST., CHICAGO 

Name   

City  .State 

 AI M 
- 

4 Tell them you saw it in RADIO 

Readyd----THE 710 
SARGENT-RAYMENT SEVEN 

STATION tuned in for every ten kilo-
cycles—an average of one hundred 
stations heard in one evening—that is 

the performance record of the Sargent-Rayment 
Seven, tested in the heart of Chicago interfer-
ence on a warm summer evening. To the ultra-

skeptical veteran listener we heartily recommend this peer of all receivers. In performance, as in 
unique appearance, it is a precision laboratory type of instrument, intended for the man who 
desires the very extreme of radio reception in all respects, irrespective of cost or other limitations. 
The results it gives place the Sargent-Rayment Seven as leader even among "stunt" sets; but one 
hearing of its fine tone will remove it entirely from the limitations of any such classification—it is, 
truly, the set of sets. 
It is unnecessary to introduce Messrs. Sargent and Rayment, whose invention of a unique 

receiver system has made them well known to every radio fan. Their new receiver, developed in 
conjunction with the Silver-Marshall engineering laboratories, needs no other recommendation 
than the names of its designers, and the full and complete endorsement of Silver-Marshall. 
The 710 Sargent-Rayment Seven is a precision laboratory radio receiver. It has been designed 

throughout as such. It is like a battleship stripped for action, shorn of every piece of surplus gear. 
The thick aluminum shielding and chassis, finished in satin silver and trimmed by black instrument 
name plates with white engraving, gives to the appearance a beauty and dignity in keeping with the 
set's fine performance. Electrically, the receiver consists of five sharply tuned circuits in a four 
stage screen grid R.F. amplifier, all tuned by a single illuminated drum, and provided with indi-
vidual verniers. One knob turns the set on and off, and adjusts battery voltage; a second controls 
volume from zero to maximum, a third regulates antenna selectivity. There are no other controls. 
Following the R.F. amplifier are the detector and the A.F. amplifiers, using the famous S-M audio 
transformers which provide unequalled tone quality and high volume. Each circuit is individually 
shielded, bypassed, and isolated from all others. The set goes together simply and positively, 
with dear direct wiring. It is a joy to build, so workmanlike is its design and layout. 
To the fan who appreciates and values really fine performance, in a truly precision receiver 

of great individuality and distinction, we unhesitatingly recommend the 710 Sargent-Rayment 
Seven. The kit for this receiver, approved by the designers and exclusively manufactured by Silver. 
Marshall, Inc., is priced at 0120.00 complete with cabinet. 
All S-M distributors are being supplied as rapidly as 

possible with the Approved Sargent-Rayment kit, but since 
speed of production is necessarily limited by the extreme 
precision required in every part of this unique receiver, 
orders should be placed at once by those desiring to be 
early on the ground with the Sargent-Rayment Seven. 

Exclusive Distributors West of the Rockies 
RADIO CONSTRUCTORS CORPORATION 

357 12th Street, Oakland, Calif. 

SILVER-MARSHALL, INc. 
852 West Jackson Blvd. 
CHICAGO, U. S. A. 

\. 

. ,. . . u uni me M MU MIN, W 111. »1«11.11 in mg ininawsnri r 
A complete booklet written by Messrs. Sargent and 
Payment, aided by the S-31 engineering staff, is in prepara-
tion. It describes the design, construction, operation and 
maintenance of the Sargent-Payment Seven. It contains an 
ample number of large, clear plates, diagrams, and working 
drawings illustrating every angle of the set, as well as amplifi-
cation and selectivity charts. It is a treatise of ouch • generally 
informative nature as to be a liberal education in precision 
receiver design. 
It will be mailed on receipt or 50t in stamps as soap as off 

the press. 
To SILVER-MARSHALL, INC., 852 Jackson Blvc1.,Chiarso 

-oe, dread« is west of the Rocky Mountains, 
To RADIO CONSTRUCTORS CORPORATIO N, 
357 12th St., Oakland, Calif. 
Please mud me booklet on the Sargent-Payment Seven, as 

soon as available, for which I enclose 50c. 

tidort   

Aidireer   

City  — Use_ 



Sargent-Rayment Seven 
Designed for the discriminating radio owner,—the one wh 

likes radio entertainment that is not necessarilm 
confined to local reception 

6 

o 

7 TUBES 
at full efficienc , 

More Power 
More Selectivily 
More Distanci 
Than Ever Before 
Available in a 
Radio Set 

A Special Message to Long Distance Fans The Sargent-Ra ffl eto 
has been designed even*, 

to meet the requirements of the most exacting long distance fan. Although the set is of the single control type, all compense.oi 
adjustments have been put on the panel where they are readily available for fine tuning when wanted. 

The set uses four of the new screen grid tubes in the radio frequency amplifier. All circuit feedbacks have been eliminated 
so that the operation is remarkably stable and the efficiency high all over the wave band. There is just as much power and pee 
up on 500 meters as there is on 300. 

Selectivity is today the most important feature of a radio. The ether is so congested with stations that only the set that Os 
razor-edged selectivity can pick out the broadcasters one at a time. Selectivity of the Sargent-Rayment Seven was therefore are 
first consideration by the designers, and it was definitely determined at the outset that in order to cope with present day condition 
a set must have ten kilocycle selectivity and the set was designed accordingly. That it was possible to do this with only wed 
tubes is a tribute to the efficiency of the circuit, coils, condensers and tubes used, and to the care with which the entire circuit •-' 
laid out. Stations come in at only one point on the dial. There are no repeat points, no harmonics, and each station nos ' 
and out sharply as its wave channel is reached and passed. There is no "spread" of a local station over several degrees to 
side of its tuning point. Except that it is louder, a local cuts in and out just like a distant station. 

There is a pleasant surprise awaiting you when you tune the dial of your Sargent-Rayment Seven. 

Po wer Supply  'The Sargent-Rayment Seven requires a six volt "A" supply. This may be obtained from 
storage battery, or if "all-electric" operation is preferred, an "A" eliminator may be used to plug e 

the light line and operate the set right from the house lighting current. 

Any good "B" eliminator will work satisfactorily on the Sargent-Rayment Seven. 133 to 180 volts are required. 

Write for Free Descriptive Booklet The limited amount of space in this ad does not permit us t° 
into details about the new features of this circuit, vis 

therefore prepared a special 16 page descriptive booklet,—"RADIO PAR EXCELLENCE-1929"---which tell/  ; 
Sargent-Rayment Seven from start to finish. This booklet, written in plain, understandable language, explains the design °I,ro 
receiver and shows conclusively just why we are able to make such wide claims for distance, selectivity and tone on 
Sargent-Rayment Seven. We would appreciate the opportunity to mail you a copy. Just send in your name and address. 

eji
ADVERTISER'S NOTE—In July RADIO this circuit was erroneously listed as a six tube receiver. The first productic'n  ; 
model had only six tubes and all results listed in July RADIO were obtained with it. The amplification per stage was  1/4. 
so high that we thought it best to work the tubes at a lesser strain and consequently added a tube for the sake of n"re 
flexible operation. This change was made too late to catch the copy which had already gone to press. 

Tell them you saw it in RADIO 

you Can Buy It 
In Kit Form or 
BUILT-UP! 
Rea lizing that a great many radio 

too  prefer to take advantage of estab-
wed laboratory facilities rather than 
te"—partee pt to build their own sets, 
brie Constructors Corporation has 

eu 
arrangements to furnish the 
.Rayment Seven completely 
p, wired, balanced, and tested 

ao distance. This service was inaugur-
iwi lest  year on the Infradyne and 
proved so popular that special facili-
fie bave been installed to take care of 
the expected demand for the com-
part* built Sargent-Rayment Seven. 
All of this work is done by experts, 
mined for years in the ass embly and 
axing of radio receivers. All power 
apply leads, including filament and 
sr are neatly cabled together as 
ibeem in the illustration on Page 9. 
Radio frequency wires to grid and 
plate are kept well in the clear of the 
isielding. Each part that goes into 
the trembly is first submitted to a 
critical inspection, so that none except 
dutrically and mechanically perfect 
puts are used. 
After the assembly and wiring have 
been finished, the receiver is placed 
se the laboratory test bench where an 
'dilating, self-heterodyning wave 
VW is used to check the high and 
lisirave settings. The radio frequency 

stages are then balanced to each other, 
after which tone quality and operation 
on both batteries are eliminators are 
checked. After these tests have been 
successfully passed, the receiver is held 
over for a night-time test on actual 
distance reception. 

Radio dealers and professional set 
builders are particularly invited to take 
advantage of this service. Have your 
first kit built up and tested here—then 
if you wish to build your own there-
after, use the first one as a model to 
work from. Dealers desiring a model 
for window display and not having 
time to build it, can thus buy it com-
plete. The service is especially val-
uable for filling rush orders, as the 
completely built-up Sargent-Rayment 
Seven will be available to the trade 
for immediate delivery. 

This special construction service is 
available to the entire radio trade, in-
cluding jobbers, dealers, and profes-
sional set builders. Dealers and pro-
fessional set builders may order the 
completely built up set from their local 
jobbers who in turn can obtain it here. 
Sets built up by the Radio Constructors 
Corporation may be identified by the 
rubber stamping on the bottom side of 
the chassis. 

PRICES 
For the Complete Kit 
Th. 11111-710 Sargent-Rayment Seven Kit is complete in every respect. 

are in ected  the at  Silver-Marshall factory for both elec- $ 
ap  120.00 
ke to withstand Constructors Corporation to be in first-class condition. Everything is 

Th Included. 

defects and are fully guaranteed by both Silver-

 sadno difficulty   shipment. Complete instructions for assembling and wirhtg the 
in eiczuoinwistItugctithoenms are so explicit and so well illustrated that the novice will 

lebardware, screws, nuts, washers, brackets—everything 
There 13 nothing additional to be bought. The ki   necessary to build the set—is 

t includes even the "cabinet." 

or the Built-Up Set 
c.ormgetlyehiblitinytp, acked'ed,in anadipteciauestedy Sargent-Ftsyment Seven $ 

cushioned packing case. 
the parcel post size limits and hence must be eh:1,1>e 

et handed. «Prem. Full instructions for connecting the set to the power supply and operating it 

IMMEDIATE DELIVERY 
teen  Cing August 1st, we  will be able to make imme diate  delivery  throughout  
is season on either the kit or the built-up set. Orders will be filled the same day 
received. Special attention paid to telegraphic orders. 

Exclusive Distributors Lo the Trade West of the Rockies 

It  adio Constructors Corporation 
357rwelfth Street  Oakland, Calif. 

Dealers--
These jobbers can supply you with 

either the kit or built-up set 
Washington 

Harper-Meggee, Inc.,  Fobes Supply Co., 
South 214 Howard St.,  Spokane, Wash. 
Spokane, Wash.  Love Electric Co.. 

liarper-Meggee, Inc.,  732 Pacific Ave., 
4th at Blanchard St.,  Tacoma, Wash. 
Seattle, Wash.  The Wedel Co., 

Inland Radio Co.,  520 Second Ave., 
922 West First,  Seattle, Wash. 
Spokane, Wash. 

Oregon 
Stubbs Electric Co..  Universal Specialties Co.. 
75 6th St..,  40 N. Ninth St., 
Portland, öre. Portland, Ore. 

Southern California 
Herbert H. Horn Co.,  Yale Radio Electric Co.. 
1629 S. Hill St.,  1111 Wall St-, 
Loa Angeles, Calif.  Los Angeles , Calif. 

C. C. Lawton,  Independent Electrical Co., 
1125 Wall St.,  928 7th St., 
Los Angeles, Calif.  San Diego, Calif. 

Pacific Wholesale Radio, Modern Electric Co., 
Inc.,  308 West Center St., 
433 East 12th St.,  Anaheim, Calif. 
Los Angeles, Calif.  Sunset Electric Co.. 

Radio Supply Co.,  1141 1st St., 
912 S. Broadway,  San Diego, Calif. 
Los Angeles, Calif.  Williams and Mentz, 

Radio Mfrs. Supply Co.,  409 5th St., 
1000 S. Broadway,  Santa Ana, Calif. 
Los Angeles, Calif. 

Northern California 
Electric Supply Co.,  Kimball-Upson Co., 
370 1 lth St.,  607 K St., 
Oakland, Calif.  Sacramento, Calif. 

Frederick II. Thompson  Offenbach Electric Co., 
Co..  1452 Market St., 
1131 Mission St.,  San Francisco, Calif. 
San Francisco, Calif.  Coast Radio Supply Co., 

Gilson Elec. Supply Co.,  648 Howard St., 
1106 Madison St.,  San Francisco, Calif. 
Oakland, Calif.  United Radio Supplies Co.. 

Pacific Radio Sales Co..  1062 Howard St., 
357 Twelfth St.,  San Francisco, Calif. 
Oakland, Calif. 
Colorado  Arizona 

Vreeland Radio Corp., 
1435 Wilton St., 
Denver, Colo. 

Rocky Mountain Radio 
Corp., 
1512 Broadway, 
Denver, Colo. 

Reynolds Radio and 
Music Co., 
1534 Glenarm St., 
Denver, Colo. 

Idaho 
Oakley and Sons. 
1 lth and Idaho Sta., 
Boise, Idaho 

Rupert Electric Co., 
Rupert, Idaho 

Nevada 
Reno Motor Supply Co., 
Reno, Nevada 

Nielsen Radio Supply Co., 
311 N. Central Ave., 
Phoenix, Ariz. 

New Mexico 
Packard Service Station. 
417 West Gold Ave., 
Albuquerque, N. M. 

Utah 
Intermountain Electric 
Co., 
43 East 4th South, 
Salt Lake City, Utah 

Radio Hardware Co., Inc., 
342 South State St., 
Salt Lake City, Utah 

Montana 
Radio Auto Supply Ca, 
109 4th Ave., 
Havre, Mont. 
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•  Dealers—Set Builders • 
Get established now in your commun-

ity as headquarters for the Sargent-
',  Rayment Seven.  Fill in the attached 

coupon and send it to us for full infor-
mation. 

• B B B B B B IIII  MI  BI B • 
Radio Constructors Corporation, 
357 Twelfth Street, 

•  Oakland, Calif. 

Please send me at once full details regarding 
the Sargent-Rayment Seven. I am a dealer or 

•  Lroomfes tenaliobbes1 builderbelanodw.  buy my supplies 

• . 

New.-

•  City and State _ 

•  Name of Jobber   

• 
Name of Jobber   

Tell them you saw it in RADIO 
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3p,11  S-M LEADERSHIP 5.M 710 SargentRayment I 

medeeetter ebb gECEIVER READY FOR DELIVERY AUGUST 1ST 

$  Ify ou order from FititiMtil NOW! 
EtEcrRic COMPANY 
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Radiobuilder 
SM 

a 
SIA  woe' 
eree Peetee‘«a• elieee -' ,-tyr• _ ,,„.Vot•• 

Are you receiving THE RADIO-
BUILDER regularly? This little 
house magazine is printed occa-
sionally to provide you with new 
and  advance  information  on 
forthcoming S..?..1 developments, 
and to pass along operating hints 
and kinks that will help you to 
c e s,e most out of radio building, 

numbers one and two, pic-
tured above are good examples of 
what  THE  RADIOBUE-DER 
contains—a practica/ description 
of the first light socket public 
address amplifier available for 
home construction, and the inside 
advance story on the practical 
phases of the new Clough audio 
system. with all curves. 
THE RADIOBUILDER is 

newry, and timely, and, above all, 
it is the condensed, monthly  key 
to all the detailed constructional 
data you desire, for in it are listed 
and previewed all new S M 
DATA SHEETS each of which 
can be had for a two cent stamp. 
Fill out the coupon below if 

you'd like to keep abreast of new 
radio developments. 
If you want a veritable mine of 
'ladle information, fil/ out the 

coupon and it's yours, 

o  mu m MMM M M M saniansionseesa mil 
Silver-Marshall, Inc. 
832- W. Jackson Blvd., Chicago, UL 

Enclosed find  in stamps for which 
please send me 
w a tt) next 12 issues of THE RADIO-
B  ER, or 
 (1.00) next 25 lanes of THE RADIO-
BUILDER 
Please send me the following S-54 DATA 

SHEETS, at 2c each: 
 No.  1-670B-670ABC  RESERVOIR 
PO WER UNITS 
 No. 2-685 PUBLIC ADDRESS UNIPAC 
 No. 3-730, 731, 732 "ROUND THE 
W ORLD" SHORT W AVE SETS 
 No. 4—HOOKUPS FOR 223, 225, 226, 
255, and 256 AUDIO TRANSFORMERS. 
 I am a professional setbszilder. I am 
Interested in your Authorized Service Station plan. 

/N four short years Silver-Marshall, Inc. has forged up from obscurity to the position of dominant leadership in 
the radio parts and kit field—interesting, you say, but just 

what does that mean to you? 
S-M leadership means just one thing—better radio for less money. 

Ask any one of the thousands upon thousands who enjoy radio to 
the full thru S-M kits and circuits. Ask the multitude of experimenters 
who have literally used and recommended S-M into first place; who 
two years ago swept S-M  audio transformers into unquestioned 
leadership thru a veritable avalanche of approving purchases and 
who have held S-M audios at the top ever since. Ask the thousand 
odd Authorized S-M Service Stations who have built a profitable 
business and satisfied customers on S-M stability and worth. Or ask 
the dealers and jobbers who have seen S-M rapidly crowd com-
petitors from their shelves, to become in four seasons the largest 
selling, most profitable parts line. 
They'll all tell you that S-M leadership means better radio at less cost. 
And S-M will lead again in 1928 and 1929 by giving you new 

developments that enable made-to-order or home-built radio sets to 
equal in external finish the finest factory productions, parts that 
place the performance of such sets utterly beyond competition, and, 
thru knock-down kits, radio receivers that will consistently and 
positively outperform all ready-made sets at anywhere near their 
amazingly low prices. 

New S-M Offerings Ready August 1st 
The 720 Screen Grid Six, a six-tube dual control screen grid receiver 

kit at $69.75 complete with all-metal assembly, individual stage 
shielding, and averaging 10 KC selectivity against powerful locals—a 
set that brings in forty to a hundred stations in one evening. This set 
can be had for A.C. operation at $74.00 for 171, 210 or 250 power tubes. 
And at $49.75 S-M offers the 740 "Coast to Coast" Screen Grid Four 

—a kit that is a revelation in four-tube results. Type 700 metal shield-
ing cabinet as illustrated is but $8.50 additional, for either set, finished 
in attractive duo tone brown. It gives to each a new standard of style 
and distinction. 
The Sargent-Rayment Screen Grid 7, type 710, is the wonder 

set of the season, and S-M offers, exclusively, the approved kit at 
$120.00. It is complete with aluminum shielding cabinet and will 
bring in 100 stations on any average evening. 
The S-M "Round the World" Short Wave sets are the trimmest, 

most efficient short wave sets yet, priced from $36.00 to $51-00 com-
plete with shielding cabinet. New S-M condensers are marvels of 
rigidity and flexibility in Universal single, and triple types. The 685 
Public Address Unipac—the first really high-powered amplifier yet 
offered—is priced at only $160 wired, or $124 for the kit. It will 
turn out music or voice that can be heard by 1000 to 10,000 people. 
Of course, the most startling audio development of the last two 

years would logically come from S-M laboratories, as it did two years 
ago. The new Clough audio transformers have been de-
servedly the sensation of the June radio trade show. In open 
comparative tests S-M 255 and 256, $6.00 transformers have 
excelled the performance of all competitive types tested, 
regardless of cost. The 225 and 226 transformers at $9.00 
each simply leave the most skeptical marveling. 
These and many other startling new S-M parts leave 

small wonder at S-M leadership. They prove that you can 
get the best radio for the least cost from S-M. 

SILVER MARSHALL, Inc. 
852 W. Jackson Blvd.  Chicago, Ill. 

•  ire., 

1MMIB 

Illustrated above it the new 7 tube SM-710 
Receiver, designed by Sargent Et Rayment. 

A beautiful job in a heavy aluminum case, 
totally shielding the entire receiver. Most 
selective set known. 

The Season's Winner 
Silver-Marshall's new SM-710 will out-perform any other re-
ceiver on the market. It gives clean-cut 10 kilocycle selectivity. 
Uses 4 shielded grid tubes. 7 tubes in all. Individual vernier 
controls for each condenser unit. The new Clough system of 
audio amplification is also used. A totally different method 
of sound amplification, not surpassed by any other known 
system. Years ahead of the times. 

ARECEIVER so different that it will surprise you. So simple to put together that anybody can do it. 
Sold either as a complete kit, including the aluminum housing, or as a completely wired ready-to-operate 

receiver, fully guaranteed to make good all daims advertised. More than 100 outside stations tuned-in at 
Chicago on a warm summer evening . . . and right through the powerful local interference. Single dial 
control with verniers. Enormous volume and the finest tone you have ever listened to. Undoubtedly, this 
receiver will outsell all others in the kit field during 1928-1929. 

SPECIAL DISCOUNT TO DEALERS 
We specialize in dealer orders. A large wholesale department, 
stocking more than a hundred lines of standard parts, is at 
your disposal.  Liberal discounts to dealers and professional 
set builders.  Dealers are invited to inquire about the extra 
special price concession on the SM-710. This special offer holds 
good only until August 1st. Shipments on the Sid-710 will be 

made starting August 1st. Telegraph your order if you want 
delivery at once. C.O.D. orders taken when $40.00 sent with 
order. Tubes, batteries, loud speakers and all standard parts in 
stock. Order your accessories from us. Our mail order depart-
ment fills your orders on the same day we receive them. One 
trial will convince you of our superior service. 

USUAL DISCOUNTS AGAIN PREVAIL ON ORDERS MAILED LATER THAN AUGUST FIRST 

PRICES 
N ot e— Extra spe-
cial  discount to 
dealers if you order 
immediately.  Save 
$6.00 to $9.00 if 
you act NO W. 

The entire SM-710 kit, with aluminum housings, 
wire and instructions, and including complete 
audio amplifier. 8120.00. list.  Completely built 
up, wired, tested and guaranteed recover, $150.00 
List, leu accessories. 

Send for free 16 page illustrated booklet. 

ORDER DIRECT FROM 
Radio Dealers' Supply Service 

Wholesale Division of 

..repîte-eAc 
E ECTRIC COMPANY 

"The House of a Million Radio Parts" 

1452 Market Street  San Francisco, California 

Get this order blank to us at once. Attach 
your check or money order for $40.00 to 
it and pay the C.O.D. balance when 
shipment reaches you. 

r................................_......... 
RADIO DEALERS' SUPPLY SERVICE 
Wholesale Division of 
OFFENBACH ELECTRIC COMPANY 
1452 Market Street, 
San Francisco, Calif. 
Send me 

V 

 SM-710 Sargent-Rayment Kit, unwired, 
List 8120.00. 
SM-710 Sargent-Rayment Set, completely 
wired. List $150.00. 

for wnich I attach a deposit of $40.00, the balance to 
be paid for C.O.D. upon receipt of shipment.  It is 
fully understood that the extra special discount shall be 
allowed on this order if mailed to you by August 1st. 

Name    

Street and Number   

ii 
City_  ........ _ MMMM .......8tate... —   II 

I  g 
iimis m  is ma mi m as as aim MMMM MMMMM di 
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Further Convincing Evidence 
FIRST THIS 

Standard 
Alandanne Ban Matelot 
(5": 9•  x 6.1 lat e) 

AND NO W 

THE superiority of 
Aluminum for Radio 

is demonstrated again in 

Silver-Marshall's new 

710 Sargent- Rayment 

Seven. 

Aluminum was the 

pioneer in shielding with the Standard Alcoa 

Aluminum Box Shield. Silver-Marshall depend 

on Alcoa Aluminum as the best metal for Radio 

uses—an unsurpassed shielding material, with 

high electrical conductivity and unapproachable 

lightness. 

The Silver-Marshall "Round the World 

Four" is built entirely within an Aluminum Box 

Shield (made of Alcoa Aluminum sheet and 

corner posts), 6" x 6" x 14" in size and has 

THEN THIS 
• 

Silrer-Maraindi ••b 
" ROW.' tà. World radla 

Aluminum base, chassis 
and front panel. 

So successful was this 

unit from every stand. 

point that, NOW, Silver. 

Marshall introduce their 

"Sargent- Rayment 

similarly encased in Aluminum and with Alu-

minum shielding for each stage as well J-

Alumin um chassis and sub-paneL 

Aluminum is in wide and rapidly increasing 

use both by amateur set builders and by radio 

engineers because it is the one metal that most 

successfully meets all the varied conditions 

encountered in radio design. 

We will gladly send you on request the book-

let, "Aluminum for Radio." 

ALUMINUM COMPANY OF AMERICA 
ALUMINUM IN EVERY COMMERCIAL FORM 

2463 Oliver Building, Pittsburgh, Pa. 
Offices in 19 Principal American Cities 

ALUMINUM 
The mark of Quality in Radio 

Built to the 
gre  Highest Standard 

r. 
Ii 

Add Good 
Appearance to Set 
Satisfaction 

Of Its Type 
the Best 

AXLE, 

I MPROVEMENT in radio and the ultimate 
1. enjoyment of the radio program has moved 
impressively along three.distinct lines. 

On the one hand the development of 
broadcasting methods has been startling; on 
the other refinement in the design of receiver 
circuits has given the radio user a range of 
operation undreamed of a few years ago. But 
along with these two great developments the 
manufacture of parts and accessories has kept 
pace. And in this direction the Yaxley Mfg. 
Co. has won distinct recognition. 

Yaxley Approved Radio Products, ever 
since their inception, have been the choice of 
the designers of many of the most prominent 
and successful circuits. Today, as never be-
fore, the value of a receiver is measured by its 
dependability. Whether it be of the greatest 
simplicity or extreme complexity the choice of 
parts is of vital concern. 

A thoughtful selection of Yaxley parts will 
give you the greatest measure of protection 
and the most positive assurance of depend-
ability in set performance. 

Yaxley products are available at most radio 
dealers and jobbers. In the meantime, let us 
send you our latest illustrated descriptive bul-
letin. Send us your name and address today. 

Yaxley Mfg. Co. 
Dept. A, 9 South Clinton St., Chicago, Illinois 

e- --95‘e92 .9* $(-4et Pee 

yea y 
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A. C. C O N VE RTE R 
M akes your set Electric 
No change in tubes 

or wiring 
All the features that made Abox the outstanding success of last 
year are retained in this new model. The improvements are the 
result of untiring research and the experience gained from 
many thousands of these devices in actual service. 
For convenience a receptacle for the "B" unit and a control 

switch is now standard equipment. A new design and attractive 
finish adds to its trim appearance. 
Interior changes in construction give assurance of even longer 

life and better service. 
The reliability and efficiency of the standard D. C. tubes need 

not be sacrificed to enjoy the convenience of true electric oper-
ation. Abox converts 110-volt 50 -60-cycle current to hum-free 
direct current thus giving true A. C. operation. No storage 
battery is used. 
The Abox may also be used to supply current for the 6-volt 

dynamic speaker. 

00 

Licensed by the 
Andrews-Hammond 
Corporation, tinder 
Patent No.1.637.795 
and applications 

The Abox Companq 
215 N. Michigan • Chicago. 11l. 

Model 66 Abox A. C. 
Conrerter illustrated 

Operates any set from thren 
to eight tubes. Complete with 
receptacle for"B" supply unit 
and a portable masterconul 
switch on extra cord. 
Input-100-120 volts, 5d1 

60 cycles A. C. 
Output-2 amperes, 6 yoftdj 

D.C.  Price $35.00 1 

Model 4 V. for 4 Volt Tubes 
Output—.75 amperes, 4 volts 
D. C.  Price $27.50 
Prices higher on West Coast 

BIG PROFITS 
To Be Made 
BY DEALERS WHO TURN 
BATTERY SETS INTO 
POWER AMPLIFIED 
A.C. ELECTRICS 

Through Powerizer's amazing in-

vention —and effective advertising 

—buyers everywhere will be look-

ing for the dealer who makes every 

battery set a Power Amplified De 

Luxe Electric. Wire for details on 

becoming a Powerizer sales and 

service station and for Bulletin 

PR-1 which tells how to make 

every radio or phonograph a power 

amplified A.C. All Electric. 

RADIO RECEPTOR CO. 
106 Seventh Avenue 

NEW YORK 

Licensed by Radio Corporation of America and 
Associated Companies 

Now your own 
dealer will make 
your battery set 
an A. C. De luxe 
Power Amplified 

Electric 
with the 
famous 

POWERIZER 

IF YOU HAVE A "B" ELIMINATOR 

—just hook up Powerizer A and install 

new A. C. Tubes. Easily attached or wired 

into your set by dealer at nominal charge. 

POWERIZER A   812 

IF YOU HAVEN'T A "B" ELIMINATOR 

—just hook up Powerizer Junior and you 
are all ready for complete A. C. operation. 
Attach_it yourself or have Powerizer 
dealer wire it into set at sniall charge. 

$35 

GET TONE QUALITY OF $500 to $800 
RECEIVER 

Ask dealer for demonstration of the Pow-
erizer ... The unit that gives power ampl e 
cation—the richest tone quality in radio. Bring 
in those deep tones with amazing realism — 
greater volume—greater distance. A Powerizer 
for every purse and purpose. 

12 Tell them you saw it in RADIO 
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new! 
THORDARSON 

300 
AUDIO TRANSFORMER 

A superior audio transformer that will 
satisfy the most critical musical ear. The 
high impedance windings of the R-300 
are wound on a core of D-X Metal, a re-
cent development of the Thordarson lab-
oratory. This new core material has an 
exceedingly high A.C. permeability, and 
an inductance that is 50% greater than 
that of the highest grade silicon steeL 
In performance, this transformer re-
sponds exceptionally well to the lower 
frequencies and provides the same de-
gree amplification to the diapason of the 
grand organ as to the note of the flute. 
Ratio 3:1. Dimensions, 21/2" x 21/2 " x 3" 
high. Weight, 2 lbs. Price, 88.00. 

nt}Tiost o 
à-ter eidio e_c-eivers 

Watch dogs of tone quality safeguarding the musical 

reproduction of broadcast programs, Thordarson 
Audio Transformers do their part in making real 
musical instruments of hundreds of thousands of re-
ceiving sets annually. 

Among leading set manufacturers, Thordarson trans-
formers have long been recognized for their fidelity of 
reproduction. Today their use is so universal that it is 
difficult to find a dealer who does not sell at least one 

make of receiver so equipped. 

Try this simple experiment. Ask your dealer for a 
demonstration of his receivers. Pick out the instru-
ment with the most natural reproduction, and then 
look inside the cabinet. You will find, in the majority 
of casPs, Thordarson amplifying and power supply 

transformers. 

You will rpali7P that it is wise to specify Thordarson 
amplification when buying your receiver, for the 
manufacturer who is far-seeing enough to equip his 
sets with Thordarson transformers, may be depended 
upon to have the balance of his instrument in keeping 

with this high standard. 

HORDARSON 
RADI O  TR A NSFOR MERS 

S t ee l %  
musical perform ance 

THORDARSON ELECTRIC MANUFACTURING CO. 
7>rinsibrrPzer Specialists Since 1895 

WOBIOS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAILERS 
‘Wuron and lUngsbuni Streets  -- Chicago.111. USA. 

Tell them you saw it in RADIO 

replace your old radiof 
at and a halfmillion sets now obsolete 

N 

1928 Features 
Fr, twos AT ANY PRICE combine 
Aug/these features .hich are eweattg 
• oars new radio reception. 

AMPLIFICATI ON 
Nentrodyne1040.10•1000 
OthersyStenni 5051'5 415 
Radios tune efficiently 

isea trodyne circuit is sharp, sea-
m' selec tive. Distant stations are 
tasad. Local stations tune without 

crodey Radios are shielded 
lei *mat shielded from each other 
guides Mahn = *electivity and ir f we-

t...d in the most 
expensively made 
() sets. 

M ee-

cowls, Radios are selective 
la avoided districts where many local 
«kw ill the air you find in Croaley 
«names» of listening to ONE at a 

Crosley Radios have volume 
Mime may be increased to tremendous 
ispordons without  distortion.  This 
wiles plenty of volume for power 
waken. 

Crosley Radios 
coo be softened to a whisper 
I positive volume control enables oper-
_: ta cat any program down to faint 
al tamely *liable reception. 

Ctotley Radios fit any kin- d 
of furniture 
mom cues are easily removable and 
daub are quickly fitted into any type 
d eft console cabinet. 
Cooley Radios have 
illooduated dials 
Tie modern way enables y ou  to see 

Is the dusk or in shadowy corners. 

111 11111111111-

>-( 

Your set has served you well but you will 
not be satisfied with its 
strained stringy tones whai 
you hear a new full toned 
power speaker Crosleyset 

New Dyneinic 
DYNACONE 

Smoky 

6 tube è 
GEMBOre 
AC ELECTRIC 

FIVE DAYS FREE TRIAL IN YOUR OWN HOME 
Crosley originated the idea of a national policy of home demonstra-
tion. Home is the place to buy a radio set. Compare a Crosley 
radio set with any other that you are contemplating buying and 
you will choose the Crosley. If you have electric currant in your 
home, your set should be a modern, AC electric receiver. A con-
verted battery set is out of date. If you pay more than $65.00 for 
a radio set, it should have two 171 output tubes, push-pull instead 
of one, eight tubes instead of seven. To be up-to-date, your new 
radio set should be design ed to take and supply the current for a 
power or dynamic type of speaker. Crosley sets are so designed. 
Other sets designed for power speaker use are much more costly. 
You should demand the tone quality and the performance resulting 
from high power output coupled with dynamic speaker. Your set 
should be completely shielded and incorporate the highly sensitive, 
genuine. neutrodyne circuit.  It should have a modern illuminated 
diaL  An examination of Croteley radio sets will show you many 
other modern exclusive features. 

$25.00 NE W DYNAMIC 
DYNACONE AMAZING 
SPEAKER! 

The Dynacone is a new revolu-
tionary speaker at a price less 
than many good magnetic speak-
ers. The first minute you hear 
this new reproducer,  it will 
thrill you to a new conception of 
what radio broadcast reception 
should be. Crosley manufactur-
ing speed  and  straight  line 
methods permit the extremely 
low price. 

W HY PAY MORE THAN 
CROSLEY PRICES? 
We urge you to listen to a 
Crosley radio set, try it, put it 

to any test you can think of. 
No sets that approximate Croa-
ley prices can compare in per-
formance.  Why pay a high 
price for a set that can compare 
favorably with Crosley-

SIX TUBE GEMBOX 
AC ELECTRIC. $65.00 
Self-Contained AC electric re-
ceiver.  It utilizes two radio. 
detector, two audio and a recti-
fier  tube -171  power  output 
tube.  Designed for use with 
the new Crosley Dynamic power 
speaker.  Operates  from  110 
volts 60 cycle AC house light-
ing current. 
Crosley prices do not include 
tubes. 

1928's greatest 
radio 

8 tube SHOWBOX $80 
Genuine Neutroayne, 3-stages radio am-
plification, detector, 3 stages audio (la« 
two being 171 push-pull power tubes) 
and 280 rectifier tube. 

8 tube JEWELBOXee 
Genuine Neutrodyne, 3 stages radio am-
plification -227 detector tube, 3 stages 
audio  frequency,  and  280  rectifi«. 
Shielded coils, modern illuminated dial, 
highly selective and powerful. 

6 tube BANDBOX $ 55 
An improved model of the 1927 receiver 
that led the world to better radio. Gen-
uine Neutrodyne —every modern fitting and 
refinement including illuminated dial. The 
set you can safely buy where AC current 
is not available--selective, sensitive. 

5tubcBANDBOXJR.$35 
Operates entirely from dry cells and is 
especially de‘igned where no electric cur-
rent la .1V1ilable ,''her for AC radio ca 

recharging 
storage 
batteries. 

Improved NUSICON E $15 
The outstanding Magnetic type speaker 
available, still maintaining its leadership, 
today, as from its inception In 1925. 
Improved, it la without question the 
greatest speaker value you can find. 

When the pennant 
winners meet—. 

The 
Crosley Radio'. 
Corporation. 

Powel Crosley, 
Cincionati.Ohto. 

ColtitailO. WaCieute 
aliti t pelas 
slightly hi pr 

Your nante.:.4,.;..   

Pin., in me by ta. 
ode, aod proper epeoker. 
I brave dosked • la orient borne 
wide. eadietükem Sae a e.y.. 

JEWELBOX  SHOWBOX 

GESIBOX  BANDBOX 

11411 ddo coupon to doe Bakery. 
Neared desks redl bran roe 
receiver checked. 

BANDBOX JR 
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What About Your Volume? 
Controlled Volume Means Improved Reception. 
By Incorporating Tonatrol in the Set You Build 
or Own, You Can Control Volume From a Soft, 
Distant Whisper to the Maximum Volume Which 

Your Set Will Produce 

PN, I \ I \ I 
I  s\ 

I ELECTRAD, 
I  INC. 
Dept. 16-IC, 

I 175 Varick Street, 
New York. 

I  Please send me des- \ 
I fcor eiiv.e ngcir culan on ts and 

I re e :inmierlitneege. • 
I— General Circular  \ 
.— Tonatrol Volume Controls  \ I_ Phasatrols  \ 

, — Royalty Variable Resistors 
I _ ."Electrad Control Manual"  \ 
I  (Enclose 10c for mailing.)  \ 

." What B Eliminator Shall I Build ?" 
I  \ —  (Enclose 10c for mailing.) 
1  Truvolt Divider Manual  ‘ 

I I am particularly interested in---  
\ 

I "   \ 

Address -
1    \ 

_   _ __ _ _ _ _ __ _ __ __ _ ...._ \  905 Mission Street 

For clarity of tone and full enjoyment of your radio—smooth, 
sharp, positive control of volume is an absolute necessity. 

In Electrad Tonatrols we offer the highest development 
in sensitive volume controls.  Tonatrols are designed in 
types to meet all requirements of AC., eliminator electrified 
or battery powered circuits. 

They are variable resistors of the famous Royalty type and 
are furnished as regular volume controls or with filament or 

power switch attached. If the 
power Tonatrol is not shown here 
for your receiver, our engineering 
department will gladly help you 
select the proper design. 

Tonatrol Types P, R and S, 
$1.50; Type A, $2.00. Battery 
switch attached 50c extra. Power 
switch attached $1.00 extra. 

TEAR 
OUT 
AND 
MAIL 

COUPON 

(Enclose 10c for mailing.) 

Tear out and mail coupon for 
complete FREE Circulars and 
Full Information. 

Pm« Lem 

Redo tropes" Cot 

Fig. 1 

CIRCUIT DIAGRAM OF TONATROL T,. p 

TONATROL TYPE P 

This type of Tonatrol is designed for receivers 
stability, yet less violent in their tendency to 
the conventional potentiometer stabilised 
Especially recommended for the following 
closely similar types: Grebe MU- ; Kanter 
Tulley Counterphase 6-37; Fada 8-480 B.s.p. 

Rom Ireerase CM 

Fig. 2 

CIRCUIT DIAGRAM 
OF TONATROL Type R 

TONATROL TYPE R 

endad 
receivers as Atwater-Kent; Freshman Mut = 
built tuned r.f. sets; the Paragon models;  modni 
66 and 76; and Bremer-Tulley Counterphase. 

Tonatrol UPI: R is designed for conpection 
secondary  radio frequency amplifying 
shown in accompanying diagram.  

E rr 

A/17Efall COIL 

to Rubel el %et:mom. 

Fig. 3 

CIRCUIT DIAGRAM OF TONATROL Type AP 

TONATROL TYPE A 
Antenna Type for Non-Oscillating Receivers 

trolling volume. Tonatrol Type A.P. Issi mple * 
The above circuit indicates the most oil 

and receiver by three simple connections. A 
relatively staple circuits such as Fada 7-475 
Grebe 7; The Bosch Cruiser; Croaky Bandboal 
Carlson 501A; Thermodyne T.F. 5; Zenith 11 or 

Fit Audioriandonrier 

m nottif4 

al as. 
anima 
only for 
45/15; 

M almo 

Fig. 4 

CIRCUIT DIAGRAM OF TONATROL TIP. WS 

TONATROL TYPE S 
Audio Control for Non-Oscillating Reef:MINI 

Type S Tonatrol is designed for connection, 
secondary transformer of the first audio 
ing transformer. This type is usually used as 
volume control in addition to an oscillation or 
control. Used as suggested it will generally 
quality. 

ELECTRAD 
Inc. 

Pacific Coast Office 
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Radiotorial Comment 
r ecAGo's second radio fashion show ex-
u bibited a surprising lack of originality and 
"ovation. Each factory seemed to have copied 
eve ry other factory's t.r.f. in a pretty little 
cracker .b,, \ This can either be displayed on 
the parlor table in the nude, or concealed in an 
ornate piece of period furniture, into which it 
slips as easily as would a ball-bearing bureau 

drawer. 
Every one of the new radios has single drum 
dial tuning and two or three auxiliary knobs 
which are more useful than ornamental. There 
is still no danger of the radio fan losing his 
dexterity. The a.c. filament tube is so much 
vogue that it completely eclipsed the more 
gensitive shield-grid tube, only a few factories 
having the hardihood to display d.c. models. 

The dynamic speaker and its concomitant 
power tubes were greatly in evidence. At least 
two dozen manufacturers have already climbed 
onto the band-wagon, but some of them have 
girgotten to get license tickets. There'll be an 
Wresting time when the conductor starts to 
collect the fares, for every band-wagon has its 
inductor. 
Taken as a whole, the exhibits, like the cir-
cuits, show greater stability than ever before. 
Freak circuits and fly-by-night manufacturers 
are in the limbo of the past. Many former 
itsehold names were conspicuous by their 
lience. Some  former  accessory manufacturers, 
however, were  dou bly consp icuous  with com -
plete receivers . And now  they're off to a most  
Interesting   race for sales supremacy. 

HOME rule of radio is the battle-cry which has been raised by the smaller broadcasters 
:hose licenses may be revoked by the Federal 
'adio Commission. Somewhat side-stepping 
stiuch legal questions as the Commission's au-
n'ritY to virtually confiscate private property, 
eurnber of broadcasters have formed an asso-
ci • 
atIon to fight for their continued existence on 

the basis that' local broadcasting is fully as 
important as is regional and national broadcast-
ing. They contend that the voice of the village 
inspires local pride and ambition. This appeal 
to sentiment is calculated to affect the general 
public opinion that radio could be better if the 
village voices were not in the choir. 

THE congestion between 200 and 550 meters 
is promoting the use of short wave radio. 

After the amateurs were forced out of their 
original space province by the broadcasters, 
with infinite patience and remarkable ability 
they pioneered in carving out a new empire in 
the short wave field. When they had made this 
new territory habitable, another race of settlers 
moved in and now the more adventurous ama-
teurs are going to the frontiers of the ten- and 
five-meter bands. 
Today there is more traffic between 20 and 

200 meters than there was between 200 and 600 
meters seven years ago. Even the BCL can now 
hear more that he can understand below 200 
meters, than he could hear above that wave-
length in 1921, when broadcast listening began 
to be the favorite indoor sport. 
A dozen or more broadcast stations in Amer-

ica are already transmitting programs on short 
waves. They are the new delight of the DX fan. 
Anybody can hear the locals, but only a favored 
few can boast of their prowess in getting distant 
stations on the short waves. 
A short wave receiver is to the ear what a 

telescope is to the eye. It is destined to great 
popularity, whether as an attachment to an 
existing set or as a separate instrument. Nor are 
continental boundaries a limit to reception. 
London programs have been regularly heard in 
America during the summer months, and even 
Holland is being reported in day-time recep-
tions, as are also Melbourne and Java. 
Such receivers are now readily available in 

either factory-built or kit form. Several of the 



latter are using shield-grid tubes which are 
especially helpful in reducing radiation, a pre-
caution which will become more necessary as 
short wave reception becomes more general. 

W ITH an estimated total of seven million 
radio sets in the United States, three out 

of every four homes are yet to be equipped. 
Three-fourths of the number of sets are in the 
first, second and fourth zones, leaving one-
fourth equally divided between 'the third and 
fifth zones. These figures are not accurate, but 
are believed to be as good an approximation as 
it is now possible to secure. 
They show that a great market for radio is 

yet to be developed. Considering the ratio of 
number of installed receivers to the number of 
homes, the first and fifth zones have been most 
highly developed, each have a twenty-five per 
cent higher ratio than the second and fourth 
zones and one hundred per cent higher than the 
third zone. 

IN CONFORMITY with the zone equalization in-structions of the last Congress, the Federal 
Radio Commission has been holding hearings 
as to why about one-fifth of the stations now 
broadcasting should not cease to do so after the 
first of August. A second list will soon question 
the public service being given by nearly two 
hundred more stations, so that by the end of the 
year half of the stations now on the air will have 
been called to give an account of their steward-
ship. As some of these stations may fail to 
qualify, there should be a material reduction in 
heterodyne interferences. Thereafter the Com-
mission will probably consider the amount of 
power which may be used by each station. This 
allocation should be on the basis, not of nominal 
wattage, but of area adequately served. 
The effective service areas of the principal 

stations are now being surveyed by the Depart-
ment of Commerce with specially equipped 
automobiles in various zones. These cars are 
equipped with sensitive instruments for measur-
ing the field intensity at various distances from 
the stations. Thus if it is found that a certain 
station is not "getting out" its power can be 
increased or steps taken to give more effective 
radiation of the power which is already being 
used. Preliminary tests have shown many cases 
of inadequate service due to inefficient use of 
power. 

The Department might well undertall to 
meet another requirement, that of checkiii the  
frequencies or wavelengths used by broadcii 
as well as commercial and amateur stations. 
This could be done by the installation of a num. 
ber of standard frequency monitoring stations 
These listening posts might be located at stra 
tegic points throughout the country, so that 
eventually it could be possible to measure the 
frequency of any station in the world which Can  
be heard in the United States. As these measure. 
ments can be made with an accuracy of one pan 
in a million, and could be conducted comings. 
ously, each station might be informed as to its 
maintenance of the frequency which has been 
assigned to it. 
The combined effect of eliminating poor sta-

tions, increasing or decreasing the power used 
and maintaining constant frequenel should 
provide greatly improved broadcast  U con-
ditions. These improvements should be brought 
about, not on the basis of favoritismt but upon 
the maintenance of standards as observed and 
reported by trained field men. 
The one obstacle in sight is the possibility 

though not probability, of legal decisional which 
may restrain the Commission in the exercise ot 
the powers which have been conferred upon it 
by Congress. If these decisions are predicated 
upon service to the public rather than upon 
private profit to the individual, it is likely that 
there will be fewer stations and less interfereete 
next year than now. 

MARK TWAIN would have made a wonder 
radio critic. "Everybody," he said, "is 

always complaining about the weather, but no-
body does anything about it." Change weather 
to radio and see how pat it is today. 

THE pentode is the latest addition to the 
vacuum tube family. It is a five-ele  

tube having three grids. As an audio frequeng 
amplifier it is claimed to have a mu of 80, whie 
compares favorably with the claims for the 
screen-grid tube as a radio frequency amPlifleg. 
This super-power tube readily takes the place 0.t 
two tubes, as this brings within range of lee  
bility a three-tube portable set whose pereen 
ance will equal that of the average  

Radio Aids for Aerial Navigation 
A Description of a Receiving and Transmitting System Which Obviates Headphones 

By S. R. W INTERS 

IIMINATION of the pilots' chief 

Eobjections to the radio equipment 
of aircraft, the head telephone and 

cho trailing wire antenna has been made 
„Ile by two novel arrangements de-
rvi";(1 by the radio laboratory of the 
sureau of Standards. The headset is 
te ed by a visual indicator which 
shows when a plane is on or off the 
oxt se marked by a directive aerial bea-
con. A short vertical rod displaces the 
jog wire, which frequently lashes 
to pieces and is a constant source 

of bic to the pilot. 
The visual indicator is mounted on 
the Instrument board in front of the 

Beacon Indicator 

Pilot and consists of two vibrating reeds 
whose terminals are plugged into the gione-jack  of a sensitive  receiver 
mounted in the tail of the plane. These 
reeds are actuated by beacon signals 
!tins:mined from two crossed loop an-
tennas at the beacon station, both trans-
Mng a 290-k.c. radiation, but one 
Ilidulated with 85 cycles and the other 
*WI €6 cycles. The left reed is tuned 
to 85 cycles and the right reed to 65 
e,Y elesand each has a white tip which 
news as a white line in the indicator. 
If the two  white lines  are  equa l in 

length, the pilot is on the correct course. 
U the one on the right is the longer, 
the. Plane is off to the right of the ap-
I,P twted course when the 65 cycle modu-
*bon is in excess. If the plane swerves 
te, the left, the white line on the left 
ue of the indicator becomes longer, as the 

Ity of the 85 cycle modulation 

221e Ondicator can also be used for 
c71°!ng messages to the pilot by inter-
eng the transmitted radiation at a 

Plane Equipped with Vertical Antenna 

slow rate in accordance with a pre-
arranged code.  Additional vibrating 
reeds, in resonance with other frequen-
cies, can be used to transmit special in-
formation. When one beacon station 
uses modulating frequencies of 65 and 
85, the next station can use 75 and 95 
cycles, etc., several pairs of vibrating 
reeds being installed for their reception. 
The trailing wire antenna is replaced 

by a 10-ft. metal rod, mounted erect in 
the cockpit. This is somewhat at the 
expense of distance range, but makes for 
more exact location of a beacon station. 
Its use requires an especially sensitive 
receiver. 
Such a receiver, weighing only 15 lbs., 

appears in an accompanying picture. It 
is designed to be tuned from 285 to 350 

Instrument Board Equipped with Beacon Indicator 

kilocycles and may also be used tor the 
reception of radio telephone and tele-
graph messages, being arranged for re-
mote control of tuning and volume. It 
is doubly shielded and shielding of the 
engine ignition system is also employed. 
Its circuit diagram is shown in Fig. 1. 
The directive radio beacon station, 

from which the signals originate, is 
usually located near the landing field of 
an airport. It employs two loop antennas 
crossed at an angle of 90 degrees with 
each other. Each of these emits a set 
of waves which is maximum in its plane 
and a minimum at right angles thereto. 
A master oscillator, producing 290-
kilocyde current, feeds two power 
amplifiers. These are modulated by two 
different low frequencies. Their outputs 
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Receiver Used with 10-Foot Antenna 

go separately to the two loop antennas. 
"The two loop antennas," relates the 

Bureau of Standards, "terminate in 
tuning condensers and coils. They are 
both tuned to 290 kilocydes, and so 
adjusted that there is no coupling be-
tween them. The coils are coupled to 
the plate circuits of the two 1000-watt 
amplifiers. The plate circuits are un-
tuned,  which  reduces  intercoupling 
between the two tuned loop antennas 
through the plate circuits of the power 
amplifiers. A radio-frequency voltage is 
supplied to the grids of the two ampli-
fiers from the 50-watt oscillator operat-
ing at 290 kilocycles with direct voltage 
(not shown in diagram) applied to the 
plates. 
"The plates of the amplifier tubes 

are supplied with high-voltage alternat-
ing current through transformers, one 
being connected to a source of 85-cycle 
voltage and the other to a source of 65-

¡V +71 

rol e& 
CONTROL .. --

.9177C# 

cyde voltage. These are the two modu-
lation frequencies, to which the reeds 
of the visual indicator are tuned. Each 
power amplifier passes radio-frequency 
current every alternate half cycle, the 
frequency being 85 or 65 cydes. This 
occurs each time the plate is positive. 
The completely modulated output from 
one amplifier supplies power to one of 

MASThe 
..«/It-03:747 

A.+ 

/t477 OSCILLATOR  1000 1M77 "1/9.11fle 

et's, 

the antennas only, and the other nat  
fier supplies only the other antenna, 11' 
"The use of a common master enca  

lator prevents any shift in the indicatei 
course due to tuning of the receiving 
which might occur if two master 7„,e.,t' 
lators were used in case they difiZi 
slightly in frequency. The description 
illustrative only. In practice means inn . 
be provided to prevent the product —, 
of harmonics. 
"A number of other 

modulating the carrier f reque 
low frequencies required are 
have been used. The method 
scribed involves the suppl • 
power directly to the ampli 
the  low frequencies desi 
method was not found entirely pre  

me for 
the 
and 

flSt dr 
f piare 

at 

Radio Beacon Tower at College Park Mt 

100v 85-•-•. 

e  1079 WATT Amyl? 
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Fig. 2. Circuit Diagram of Beacon Transmitter 

#A9r  BetI S v-
Fig. 11..  Circuit Diagram of Beacon Receiver 
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. le because the constancy of the low tfides depends upon the steadiness 
the  frequency of the power source 
: able, which in most cases varies 
hat. Even with a steady source 
le, alternators with synchronous 

ors  of special design to drive them 
-- d be necessary. 

uni-tube oscillators controlled 
b tun jog forks which supply sufficient 
laYitag e to enable grid or plate modulo-
• of intermediate amplifiers have been 

E. oped, and solve the difficulty of ' g the low frequencies steady. In 
the grid modulation method the modu-
lating frequency is impressed upon the 
grid of one of the amplifier tubes. With 
the plate modulation method the low-

cy voltage is applied to the grids 
ulating tubes, the plates of which 

connected to the output of one of 
the poplifiers in a circuit arrangement 
ana lagous to that of the ordinary 
eod of plate modulation employed in 
usting stations.  Both methods 

give satisfactory performance, although 
the plate modulation scheme has some 
advantage in that less distortion of the 
wave form is introduced. 

"When the beacon is to be used for 
air routes in several directions, a goni-
°meter (not shown in the beacon trans-

station  diagram)  must  be 
uced. This is a coupling arrange-

ment connected between the antennas 
and the amplifiers, rotation of which is 
equivalent to rotating the antennas. The 
pisiometer has two pairs of coils, each 
pair ronsisting of an 8-turn rotor and a 
32-turn stator. The stator coils are 
fixed at right angles to each other, and 
so are the rotors. Rotation of the rotor 
coils with respect to the stators orients 
the course marked out by the beacon in 
any desired direction. At airports where 
several courses intersect the beacon 
course can be set successively on the 
Icveral courses for fixed time intervals. 

I . 

I 111 

Direction Shifting Goniometer 

"The directive beacons at College 
Park, Md., and Bellefonte, Pa., operate 
on one kilowatt. Such beacons, located 
about 200 miles apart, would give satis-
factory beacon service when the course 
usually flown is practically a straight 
line between them. 'Where the course 

Beacon Transmitter 

varies in direction, lower power beacons 
at the turning points could be used. 
Where the course is straight for a con-
siderable distance, such as 200 miles, 
it is planned to utilize a supplementary 
feature called 'marker beacons.' 
"The directive beacons successfully 

guide a pilot along the course but give 
him no information of the distance 
traversed along it. This lack is supplied 
through the installation of non-directive 
beacons, placed along the airway at short 
intervals (perhaps 25 miles). These 
marker beacons are of very low power 
(a few watts), and emit a characteristic 
signal which the airplane pilot will re-
ceive for one or two minutes. They tell 
the pilot when he is passing over a 
specified place, so that he can locate 
himself and always know his position. 
In fact, through keeping track of these 
marker beacons, the pilot will be able to 
gauge wind conditions and note any 
change in direction or velocity as he pro-
ceeds during flight. The marker bea-
cons operate a 60-cyde reed vibrator 
mounted alongside the directive beacon 
indicator on the airplane's instrument 
board. Each marker beacon will send the 
characteristic signal assigned for its loca-
tion, which will coincide where possible 
with the characteristic flash signal of the 
light beacon at the same location. Thus 
the marker beacon signals will come to 
the pilot in a logical and automatic 
manner." 

AN INTERFERENCE BLOOD-
HOUND 

By MAX P. GILLILAND 

THE more sensitive receivers whose 
tubes are connected directly to the 
power line by a small transformer 

are prone to pick up noise carried over 
the transmission lines. To run down this 
and other types of interference some 
sort of a trouble shooting set is necessary. 
A loop set seems best fitted for this 

type of work. It has sharp tuning, is 
directional, and usually is sensitive and 
easily transported. In the outfit here de-
described a super-heterodyne was used 
because it would pick up racket better 
than any other circuit. 
The Southern California Edison Com-

pany, whose men have made a name for 
themselves in trouble shooting interfer-
ence, has found that the human ear is 
deceptive as to the strength of a signal. 
It hears logarithmically. The answer is 
a visible indicator. 
One dealer installed his outfit in a 

Ford coupe. On the right hand side, 
directly back of the door hinges, were 
placed special brackets. These supported 
and permitted the revolving of a 1-in. 
dowel some 6 ft. long. On the end of 
the pole and nicely clear of the car top. 
was mounted the loop. By means of a 
plug fastened to one spoke of the loop 

(Continued on Page 48) 
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Adapting the 115 K. C. Super to Short Waves  Radio Picture Transmission and Reception 
Simple Directions for Adding an Antenna Switch and Substituting Three 

Home-made Plug-in Coils 
By MAYNARD J. COLUMBE 

AFTER listening at Plattsburg, N. Y., 
to 5 S W, Chelmsford, England; 
F 8 G A, Clichy, France, and 

other foreign stations every afternoon 
on short waves, as well as the various 
U. S. stations, I have become convinced 
that the few changes necessary to adapt 
the 115-k.c. superheterodyne to short 
wave reception are well worth while. 
This is readily accomplished by the use 
of plug-in coils and a very few changes 
in the circuit, at negligible cost. 
As only one r.f. amplifier stage is 

used, the first change is to mount a two-
point antenna switch such as a single 
pole double throw knife switch on the 

is7Rf TV8f  rANTENN4 MAD-MI 

ANT 

6/1D. 

Fig. 1. Antenna Switch for Short- Wave 
Reception. 

baseboard as shown in Fig. 1. This 
switch is in position (1) when the reg-
ular 200-600 meter coils are used, and 
in position (2) when the short wave 
coils are used. 
The short wave coils can be wound 

either on the regular blank forms or on 
the bases of burned out U X tubes whose 
prongs fit the regular coil sockets. Six of 
these coils are necessary, r.f., detector, 

and oscillator for the 17-35 meter and 
30-70 metir wavelengths. The required 
number of turns is given in the following 
table, No. 18 wire being used for the 
secondary and No. 26 for the primary 
and tickler: 
Fig. 2 shows how the detector coil 

may be made from a tube base from 
which the side pin has been pulled. The 
glass can be removed from the base by 
putting it in cold water which is brought 
to a boil for five minutes so as to melt 
the wax and then heating the prongs 
with a gas flame until the solder is 
melted. Bore a hole through the side of 
the base h in. from the bottom and 
directly beneath the pin's former location 
and bore a second hole diametrically 
opposite the first and the same distance 
from the bottom. These are for the 
tickler contacts. Then bore two opposite 
holes near the top of the base to support 
the trimmer condenser brackets. Two 
holes should also be bored through the 
side of the base for the secondary wind-
ing, one being 3.4  in. from the bottom 
and above one large prong and the other 
Y( in. from the top and above the other 
large prong. 
Fasten a long soldering lug inside of 

each of the tickler contact holes, holding 
it in position by means of a small ma-
chine screw passed through from the 
inside of the tube base and held in posi-
tion by a nut threaded over it from the 
outside. These contacts may be omitted 
if regeneration is not used. 

Wave- 
length 
Range 
in 

Meters 

R. F. COIL DETECTOR COIL OSCILLATOR COIL 

Pri- 
mary 
Turns 

Second- 
ary 
Turns 

Pri- 
mary 
Turns 

13 
27 

Second- 
ary 
Turns 

Tickler 
Turns 

Grid 
Turns 

Plate 
Turns 

Pick-up 
Coil 
Turns 

17-35 
30-70 

4 
6 

534 
834 

53/4  
leg 

6 
9 

33/4  
434 

33/4  
434 

3 
5 
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The primary is a self-suppo 
X in. in diameter, tied with th 
placed in the bottom of the base, solde 
ing its two ends to the small prone  
The tickler is made in the same way 
the primary and connected to the solde 
ing lugs. 

The secondary is wound around tt 
outside of the base, its ends being passe, 
through the holes bored for this purpeee 
One end is soldered to one of the larg, 
prongs and the other end to the othe 
prong. Before soldering the secondan 
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Fig. J. Construction of Trimmer Condom 

••••••. 

BRASS Mg 
RelleD 

wires to the prongs, solder a 4-in. lengtl 
of small wire to each prong, these leads 
being used to connect the trimmer con-
denser to the secondary. 
The trimmer condenser may be mad, 

as shown in Fig. 3, or an XL adjustabk 
condenser can be used.  It may 1> 
mounted on the coil by means of two 
brackets cut from sheet copper or brass 
The two leads across the secondars alt 
connected to it. This trimmer is placec 
on the coil so as to avoid disturbing the 
on the gang condensers which have been 
balanced for the 200-600 meter coils. 
The oscillator coil is like the detector 

coil except that it has two windings ce 
the outside of the base instead of onc. 
The trimmer condenser can be left off 
The r.f. coil has a trimmer but 00 
tickler, so the two contacts near the base 
are not necessary. 
This receiver is also excellent for 

c.w. reception when the intermediate 
made to oscillate. Amateurs from new' 
all over the world have been received e 
8 U Y with R6 to R9 audibility on th_te 
loud speaker. It is very flexible and rue 
tuning is not critical, even on 20 metee 

Photoelectric Equipment and Methods for Visual Communication 

By JOHN P. ARNOLD, Departmental Editor 

HEN a writer holds forth in a 
radio magazine under the seven-
syllable, compound title of photo-

' tralts  its readers may inquire in 
f wa y this subject relates to radio. t etoe  
• *pating this demand, explanations 
tendered without further ado. 

lectricity, in a general sense, 
refers to any electrical effect produced 
by the action of light. The photoelectric 
cell is the practical device which trans-
forms light energy into an electric cur-
rent. 
These cells, in common with the radio 

rube, amplify weak currents, operate as 
detectors, and may be used in oscillating 
circuits. The photoelectric effect has 
been observed in some radio tubes and 
in "(Keying crystals. Talking moving 
pictures, sound recording, the photo-
phone, and the control of power circuits, 
etc., by light are indirectly related to 
radio. Phototelegraphy and television, 
for which light sensitive cells are em-
ployed, are unquestionably a part of 
radio communication. 
With so much in common, there is 
no 'impropriety in bringing the interest-
ng topic of photoelectricity to the at-
tention of the radio man. 
Most of the recognized authorities 
in the field prefer the terms phototele-
trophy and television to designate two 
phases of the art of visual communica-
tion, the latter term being of .my own 
coinage and enjoying no extensive repu-
tation. Phototelegraphy refers to the 
dectrical transmission and the reception 
of "still" pictures, photographs, 
O draw-F cstta  

aion or movement. 

. etc. Television, literally see ing  at 
nce, implies the additional factor 

These terms have become confused 
in the public mind and unfortunately, 
but Perhaps intentionally, there are those 
rio appear to be trying to keep this mis-
PlotePtion alive. Phototelegraphic ap-
Paratus has reached the stage where an 
outfit which will receive pictures satis-
ietnrilY may be purchased at a rea-
sonable price. Television is nowhere near 
till° stage of development. Manufac-
turers of phototelegraphic apparatus 
uld do well to point out specifically 

titat their products are not a part of 
1fltday experimental television and 
, Concentrate on making it clear that 
.".'.e reception of still pictures has defi-nite news  an , 

a entertainment values 
whi ch will be of interest to the radio Public. 

What Have You? 
John P. Arnold, editor of this depart-

ment will be glad to answer questions 
(providing he knows the answers) of 
any experimenter interested in photo-
electric cells and their applications. 
Questions of general interest will be 
published here, but he will answer by 
letter any request for specific informa-
tion if the usual amenities of such cor-
respondence are observed, namely, the 
inclosure of a self-addressed, stamped 
envelope. He may be reached at 1114 
Spruce Street, Philadelphia, Pa. 

Within the next few months apparatus 
for the reception of "still" pictures (that 
is, phototelegraphy, not television) by 
radio will be readily obtainable. The 
purchaser of such equipment, as well as 
the radio experimenter, will require some 
background of information in order to 
judge the merit of the apparatus placed 
upon the market. It is hoped that the 
data presented in this and succeeding 
articles will be helpful in making such 
decisions. 
It is the aim of manufacturers of 

this apparatus to conform as closely as 
possible to the present methods of broad-
casting in order that existing equipment 
will not have to be discarded. In regard 
to reception, any good broadcasting re-
ceiver which will amplify the picture 
signals without introducing serious dis-
tortion will be satisfactory. With such 
a receiver, the equipment for printing 
the picture is merely substituted for the 
loudspeaker. 
Before taking up the subject of the 

various receiving systems, since detailed 
information is not available at this time, 
it should be interesting to know how 
experimenters in the past have ap-
proached the various problems of photo-
telegraphy as well as what is now being 
done in the field of commercial picture 
transmission. 
In this article we will consider the 

first of two general methods of recording 
the picture at the receiving station. The 
pictures may be printed either by (1) 
visible or (2) invisible processes. Vis-
ible recording, with which we are here 
concerned, is the case where the image 
is built up before the receiving oper-
ator's eyes; while, with invisible meth-
ods, such as recording on photographic 
paper, it must be "fixed" or developed 
before the latent image can be seen. 
The advantage of the visible processes 

are obvious. The receiving operator has 
every opportunity to adjust the appar-
atus under his control to obtain the best 

possible picture. He can observe whether 
atmospheric conditions are affecting the 
communication channel, whether syn-
chronism is being maintained through-
out the transmission and whether the 
receiver is properly adjusted for the 
subjects transmitted. He is also able to 
control the 'tone range" of the pic-
ture, that is, the graduation of shades 
or tints of the original picture. Thus, 
errors may be forestalled by the skillful 
operator who, if the picture were being 
recorded by a photographic process, could 
not notice any defects until after the 
picture had been developed and printed. 
Morever, inconveniences and delays are 
avoided. 
In order to study the various methods 

of visible printing, it might be well to 
have in mind a complete transmitting 
and receiving system. Fig. 1 shows the 

Receiver Tranneitter 

Fig. 1. The Bakewell Visible Recorder 

apparatus of Bakewell, whose improve-
ments to earlier systems persist to the 
present day. The metal drums or cylind-
ers, A and B at the transmitting and 
receiving stations respectively are of 
exactly the same size. These cylinders 
are moved, as they rotate, along the di-
rection of their axis, by means of a 
threaded shaft. We are not concerned 
with the means of obtaining the syn-
chronism between the drums, but the 
effect is that the stylus Si at the trans-
mitter and stylus 82 at the receiver are 
always over the same point of each drum 
as they follow a spiral path around the 
circumferences of the drums. 
The picture to be transmitted is placed 

on il and paper to record the image on 
B. Disregarding the transmitting method 
signals are sent over the communicating 
wire as either interruptions or variations 
in intensity of an electrical current. 
These interruptions or variations may 
represent the color, shade or "tone" of 

22 RADIO FOR AUGUST, 1928 RADIO FOR AUGUST, 1928 23 



the small area over which the trans-
mitting stylus Si rests at any particular 
moment. The receiving stylus, being at 
the same relative point as Se, makes a 
mark that corresponds with that of the 
original picture. 
Inking and perforating devices pro-

vided the earliest means of making vis-
ible records. In the simplest form such 
instruments consist of an electromagnet, 
the armature of which carries a stylus, 
which presses upon a paper tape moved 
by clockwork. For instance, the stylus or 
marker may be a wheel which is partly 
immersed in a pool of ink when no cur-
rent is passing through the windings of 
the electromagnet, but when a picture 
signal energizes it, the armature brings 
the stylus in contact with the paper tape 
and is held there for the duration of the 
signal. Instruments of this type have 
been highly specialized for the recep-
tion of telegraphic signals at high speeds. 
They may also be used for making 

intermediate records for picture work. 
A modern system of this type is the 

Bardane process. The picture is analyzed 
or scanned in the usual way and the va-
riations of light and shade recorded on 
a perforated tape. These are transmitted 
by regular communication channels and 
received again on a tape. This tape is 
placed in a suitable optical system and 
an image of the original picture is re-
corded on a photographic film. 
A further development of the me-

chanical inker is shown in Fig. 2. The 
current passes through the coil of the 
electromagnet M and as the disc A with 
the mechanical arm APS is attracted to 
one or the other of the poles of the 

A 
Fig. 2. Mechanical Inker 

electromagnet, the stylus S is raised or 
lowered, making and breaking the con-
tact with the paper placed on the re-
volving receiving cylinder. The stylus 
may be a pen or a capillary inker, such 
as the siphon galvanometer. Properly 
constructed, with a current of two mil-
liamperes, 150 signal impulses per second 
can be recorded. Higher speeds are ob-
tainable by using wax inks which are 
heated and in a fluid condition. Such 
instruments are probably too delicate 
and too expensive for amateur photo-
telegraphy and, therefore, we pass on to 
processes which make use of chemically 
treated papers. 

In 1842 Bain invented the chemical 
"telautograph," and for the first time 
recorded pictures by passing an electric 
current through chemically treated pa-
per. The paper was saturated with a 
solution of potassium iodide in starch 
and laid in a moist condition, on a metal 
plate. The picture signals passed through 
the paper from metallic contact springs 
to the plate. The current liberated the 
iodine and, forming a complex reaction 
produit, turned the starch in the paper 
blue. 
Much experimental work still re-

mains to be done toward the develop-
ment of chemical papers which cause 
discoloration by electrolysis. Friese-
Greene (British patent No. 27,243, 
1897) has suggested various formulas, 
but these require heavier currents than 
those available for phototelegraphy. The 
following data may be of interest to the 
experimenter who wishes to develop his 
own paper: 
A red discoloration is obtained by 

using a needle made of copper selenide 
and moist paper. Phenolphthalein and 
potassium chloride and also paper treated 
with a 10 per cent solution of sodium 
chloride with copper electrodes (that is, 
the stylus and drum which makes con-
tact with the paper) also make a red 
mark when a current passes through the 
paper. 
Ten per cent solutions of sodium sul-

phide with copper, iron, nickel or anti-
mony electrodes mark the paper black. 
Wein states "that the trouble with 

some of these materials is that the metal 
needle or stylus is either worn off with 
time or that an oxide or sulphide is 
formed on the spot where contact is 
made with the paper, thus increasing the 
contact resistance and necessitating an 
increase in voltage, which may be detri-
mental for the best working conditions. 
Another disadvantage, which is met in 
practice, is the fact that some of the 
compounds formed as a result of chem-
ical reaction by electrolysis are unstable, 
the product of the electrolysis being af-
fected either by atmospheric changes or 
by light." Thus for permanency it is 
best to photograph the chemical image. 
A German patent (No. 53,858, 1889) 

suggests paper impregnated with iron-
gall ink and dampened with ammonium 
sulphate. The action of the current is 
to bleach the paper. 
Other materials have been used for 

this electrolytic method of printing. 
Friedel mentions that impregnating the 
paper with a solution of potassium fer-
rocyanide and sodium nitrate will make 
a blue mark with the passage of a cur-
rent of 20 to 30 milliamperes, and also 
potassium iodide made into a paste with 
starch, with the addition of calcium 
chloride, will record about 300 signals 
per second with a passage of 40 milliam-
peres. These markings will fade in time 
with the evaporation of the liberated 
iodine. 

Martin suggests the choice of a pao., 
that is sufficiently absorbent to 
moist during the time of recei • 
also having a surface smooth enough 
that any excess of solution will ns° 
spread and blur the picture, lie gjyOt 
this formula: Yi ounce potassium form...-
cyanide,  ounce anunonic nitrate and  
4 ounces distilled water. One miluain.  
pere is required to decompose the soh. 
tion. As the resistance of the papebe   nnt , 
be from 1000 to 3000 ohms, ittilloaid 
always  kept in a moist condi  dur-
ing reception in order that this resistance 
does not increase and cause faint matt 
ings on the paper. 
In choosing the proper material, for 

treating the paper, it should be remem-
bered that the decomposed mater ials 
must be colored, while those which are 
not decomposed must be colorlessa 
Baker has observed that distortimi or 

signals over long wire lines is 
due to capacity effects and in the elec. 
trolytic printing this is evidenced by an 
elongation of the markings and a blurt. 
ing of the picture. Theoretical. the 
length of the mark on the paper meas. 
ured along the circumference!' of the 
cylinder would be determined by l=to 
where / is the length of the mark, t 
the duration of the current and u the 
velocity of the surface of the drum. 
Since the capacity of the telegraph line 
affects this relation the passage of a 
current in the reverse direction will 
clear up the residual current in the line. 
Moreover, by this reverse current, the 
degree of contact in the received pic-
ture may be controlled and also, by wing 
stronger currents in this directione 3 
negative, instead of a posiüsi print of 
the original can be made.  1 
In the Ranger system of sending pic-

tures by radio, visible images are pro-
duced at the receiving station by directing 
a warm blast of oxygen on a paper treated 
with a nickel salt, thus forming a nickel 
oxide on the surface of the paper. Thà 
method is described more fully as fo - 
lows: 
"Back and forth, in front of fll! 

slowly advancing paper, travels what 
called a hot-air gun. This gun is shoot-
ing air heated electrically at the papel. 
and when the hot air hits the paper, 
makes a sepia mark. To control to 
action of the hot air and build up tht 
picture, the hot air is either allowed 
hit the paper directly, or is blown aside 
by a cold air stream on the side of the 
gun. This cold air stream is eonue 
by a very small electricallrioPerae,' 
valve. If the valve is shut, tNI cold tr 
is shut off, and the hot air has a fre 
chance to make a good mark on th,e 
paper. This is the condition when the. 
is a signal coming in on the radio, whe,d 
actuates the valve to close off the c°'. 
air supply. The radio signal comes 
when the photoelectric cell at ethe4trbaey 
mitting station is being traver9  
light passed through the 'film in the gle 

dio de  As this occurs for every part 
de picture where there is a clear 

ipace‘, a black mark will be registered at 
tbe receiver. As the transmitting film 
is a negative, it means that the clear 
eaoe s of the film are the ones to register 
hire on the recorder which is just as it 
you'd be to make a negative into a posi-
"- so, bit by bit, as the light at the 

itter and the hot air gun at the 
reeiver travel back and forth, in strict 

Portrait Reproduction by Photoradio 

time with each other, the finished picture 
is built up." 
Fig. 3 shows one of the types of re-
ceivers used for this system and the 
plmples of visible printing illustrating 
this article were made by this process. 
Various other visible printing methods 
have been tried. Bain, in his improved Fof 1883, and Amstutz, about that 

had the picture currents control 
of 

made by a V-shaped en-
graving tool in wax or lead. The in-
rlisions made by the cutting tool rep-

resented the light and shade of the trans-
mitted picture. 
Charbonelle, in addition to using the 

engraving tool for recording pictures, 
also placed a sheet of carbon paper over 
a piece of white paper wrapped around 

Replica of Check Transmitted by Ranger 
System 

Fashion Picture Transmitted by Photoradio 

the receiving drum. The printing was 
done by the contact of a stylus, attached 
to the center of the diaphragm of a tele-
phone receives, through which the signal 
current was passed, the vibrations of the 
diaphragm corresponding to the inter-
ruptions of the current, thus marking 
the paper underneath the carbon sheet. 
Knudsen, who first demonstrated the 

possibility of receiving pictures by radio, 

R. C. A. Receiver for Ranger System 

caused a stylus to scratch an image of 
the picture on a glass plate covered with 
lampblack.  A photographic print was 
then made from this plate. 

Barnum Was Right 
We have received this somewhat eqi-

vocal communication from a good friend: 
"Here is further evidence (In) that 
television is here at last." (Neither the 
italics nor the exclamations are ours.) 
The evidence seemed to be a wad of 
newspaper advertisements announcing 
the wares of our leading television mer-
chants. Scanning discs, television tubes 
(neon lamps) —"supply limited; orders 
filled in rotation"— special amplifiers. 
etc., are bartered for cash. "Television 
headquarters" has genuine photoelectric 
cells (hands off) on display. Incidentally. 
it is good to know that one can obtain 
excellent $2 neon tubes for $10 or more. 
Latest advices indicate that business is 
brisk. We must conclude, therefore. 
that such doings give our friend, who 
was transmitting photographs back in 
1907, what is inelegantly said to be a 
"pain in the neck." Apparently Barnum 
has been surpassed in showmanship, but 
he still remains the greatest statistician 

Light Sensitive Cells 
The Elster and Geitel cell is the fore-

runner of the modern alkali metal photo-
electric cell. Sodium, potassium, etc.. 
was deposited within the spherical bulb 
which previously had been silvered to 
make a good electrical connection with 
the platinum negative terminal. The 

PORT/Y1 

ere  - /YEGATie 
Elster and Geitel Cell. 

anode provided was a sealed-in filament. 
A spark passed through the cell in an 
atmosphere of hydrogen converted the 
metal to a sensitive hydride. The hydro-
gen was then pumped out and an inert 
gas introduced within the bulb. A cur-
rent of 4 microamperes was obtained 
from potassium hydride with feeble sun-
light falling upon the cell. 

Readers will find this selected bib-
liography of value in gaining a compre-
hensive knowledge of phototelegraphy 
and television: 
Artnagnat, "Phototelegraphy," Smith-

sonian Report for 1908. (Out of print.) 
Baker, "Wireless Pictures and Tele-

vision."  New York, Van Nostrand; 
1927. 
Ives, "Phototelegraphy." Ency. Brit. 

13th ed.; 1927. 
Martin, "The Electrical Transmis-

sion of Photographs." N. Y., Pitman & 
Sons; 1921. 
Reports on Television, Bell System 

Tech. Jour.; Oct., 1927. 

24 RADIO FOR AUGUST, 1928 RADIO FOR AUGUST, 1928 25 



A Short Wave Adapter for A. C. Receivd 

T
HE short wave adapter has received 
considerable publicity in recent 
years, and there are so many good 

short wave kits, with appropriate circuits 
to suit, that it is a simple matter to con-
struct one to work with any factory-built 
or home-made set. However, with one 
or two exceptions, the use of a short wave 
adapter with receiving sets employing a.c. 
tubes has received no attention, and in 
view of the fact that the a.c. receiver has 
practically supplanted the storage battery 
set insofar as new receivers are con-
cerned, a few pointers on a.c. short-
wave adapters should prove useful. 
The only real difference between the 

conventional short wave adapter for d.c. 
sets, and its a.c. equivalent is in the type 
of tube used, and the connections between 
the tube and the receiving set. As prac-
tically all factory-built a.c. sets use a 
type 27 a.c. tube, with a heater element 
and cathode, a five-prong socket is re-
quired in the adapter, with four connect-
ing leads between the adapter and the set 
instead of three as for the d.c. sets. The 
circuit which proved to be most satisfac-
tory is shown in Fig. 1, the adapter con-
sisting of an aperiodic antenna coupling 
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Fig. 1. Circuit of A. C. Short Wave Adapter 

By G. M. BEST 

coil, a tuned secondary, with .00015 mfd. 
tuning condenser, and a fixed tickler coil; 
with .00025 mfd. tuning condenser in 
series to act as a regeneration control. 
One of the popular makes of short wave 
plug-in coil kits was used, so that three 
sets of 'coils could be used, to cover a 
wavelength band from 15 to 125 meters, 
and higher if need be, since other coils 
for waves above 125 meters are also 
available. 
The two tuning condensers were 

mounted on a panel 7 x 12 x 3/16 in., 
with a baseboard 7 x 11 x  in., provid-
ing ample room for all the apparatus. 
The secondary tuning condenser is 
mounted at the right, as seen in the pic-
ture of the set, and the tickler condenser 
at the left. The plug-in coil mounting is 
placed directly in back of the tuning 
condenser, near the rear of the base-
board, and the tube socket on the oppo-
site side. 
A five-prong cushioned socket should 

be used, so as to avoid microphonic noise 
due to vibration while tuning. The 
socket has five soldering lugs or binding 
posts, two of which are marked H, one 
marked K, and the remaining two G and 
P. The two terminals marked H are the 
heater terminals, to which are brought a 
connection from the 2-volt filament 
winding of the power transformer in the 
receiving set. The K terminal is the 
cathode, or sheath surrounding the 
heater, and corresponds to the negative 
filament connection in a d.c. receiver. 
The G and P terminals are the grid and 
plate respectively, the same as for the 
d.c. models. 
The .00005 mfd. grid condenser is 

mounted on the baseboard between the 

Rear View of A. C. Short Wave Adapter, Showing Flexible Connection to Receiver 

tube socket and the coil mounting' , 
was of the variable mica type so;;"' 
pick the best capacity for the part:feed:Dr 
tube used. It has a minimum capaejty 
.00003 mfd. and a maximum of .0001 
mfd.' and has grid leak dips to hold the 
grid leak in place. 
The K terminal is the common poke 

for one side of each tuning oed 
and ground, as can be seen in Fidl, while 
the wires to the heater have no 
tion to any part of the adapter. 
put of the detector goes through 
frequency choke, and then 
flexible connection to the receiving * 
where the current passes through die 
primary of the first audio transfor m 
To make the connection with the receiv 
ing set, two twisted pairs of wires ar, 
required, one pair for the heater, ag 6 
other pair for the cathode and pla con-
nections. It is advisable to hay the 
latter pair twisted as well as the pair for 
the heater ,as a certain amount of a. 
hum will be picked up from the heater 
pair if the other two wires are not 
twisted together.  The heater wire, 
should be at least No. 18 stranded, Th, 
cathode and plate wires may be smaller, 
as the current carried by them is small 
To connect the adapter to the recei‘ 

ing set, the base of a burned out '27 
tube is required. This ought to be easy 
to obtain from the nearest radio dealer, 
as there were plenty of burned out one• 
during the first few months the a.c. set 
were on the market. Remove the bulb 
from the base, and unsolder the old con-
necting wires, except the grid wire, whid 
will not be required. In order to avow 
confusion, a diagram of the a.c. tube base 

GRID COI USfe, 

Fig. 2. Connections to A. C. Tube Base 

is shown in Fig. 2, looking down on the 
base as would be the case when insert-
ing the flexible leads from the adapter 
prior to' soldering them. If there is au3 
doubt about the matter, insert the tub 
base in the a.c. socket in the adapter, and 
mark the prongs on the base in accord-
ance with the terminal markings of the 
socket. 
Having finished the connectioni to t.h' 

adapter plug, the plug can then be 0-
serted in the detector socket in the S.C. 
receiver, and the '27 detector tube 
turn placed in the socket of the sho 
wave adapter. The r.f. tubes in the 
broadcast receiver will not be used, but  
should be left in their sockets in or 

(Continued on Page 43) 

A Selective Screen-Grid Receiver 
ctions for Building a Five-Tube Set Which Uses Auto-Transformer Coupling 

in the R.F. Stages 

UCH trouble has been experi-NIenced in working with screen-
grid tube receivers because of 

r electivity when using standard cir-
I Actually the selectivity per stage 

but in comparison with the 
cation, the selectivity seems to be 
Probably the lack of regeneration 
accounts for it. The amount of 
ration in a r.f. amplifier using ordi-

By FRANCIS CHURCHILL 

tector. The auto-coupling gives a high 
plate circuit impedance without oscil-
lation. 
Ordinary transformer coupling has a 

low primary impedance which would 
mean that very little of the amplifica-
tion of the screen-grid tube was being 
utilized. 
For example, if the primary impedance 

was 5000 ohms, a common value, the 

trouble with this arrangement is oscil-
lation, as even with extreme care in 
shielding, two stages are liable to oscil-
late, especially when using a regenera-
tive detector. 
Auto-transformer coupling is a good 

compromise. In this, the plate lead is 
tapped into the tuned coil so there is no 
extra plate or primary winding. Closer 
coupling is obtainable so that the exter-

(.00055"  - 3606 CONDDISER r1-20 kle 
-7 

2  -s -  —  7,0025-khe-e—  V-A  eel 'ef , t,g  c .002  

tuk vti 
tubes is generally very great when 
''rig distant stations, so very good 
ivity results. With the screen-grid 
s a special circuit is necessary. 
The circuit shown in Fig. 1 was 
elected as having good theoretical possi-
bilities. It consists of two stages of 
men-grid tubes with auto-transformer 
isupling and a special regenerative de-

C - 3 
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Fig. I. Circuit Diagram for Screen-Grid Receiver 

maximum gain per stage would be from 
6 to 10, which is no better than that 
obtainable from ordinary tubes. If, on 
the  other  hand,  tuned  impedance 
coupling is used, the gain is good, vary-
ing from 30 to 50. The plate load im-
pedance may be as high as 150,000 ohms 
for a fairly efficient condenser and coil 
when using impedance coupling. The 

Top View, showing Baseboard and Panel Assembly 
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nal plate impedance facing the tube is 
higher than when using a separate plate 
coil. This means more amplification. 
Since there is a voltage step-up in the 
auto-transformer when the plate lead is 
tapped in below the grid end of the coil, 
the overall amplification is still good. 
The tendency towards oscillation is re-
duced and so the problem of shielding is 

26 RADIO FOR AUGUST, 1928 RADIO FOR AUGUST, 1928 27 



simplified. The receiver shown in the 
picture has copper cans 3 x 6 x  in. 
for each stage or tuned circuit. The 
variable condensers are not thoroughly 
shielded from each other, although the 
three-gang condenser has grounded end 
plates between each set of stator plates. 
These copper cans may be made of 

either copper or aluminum of sufficient 
thickness to be self-supporting. The tops 
and bottoms fit like ordinary can covers. 
The coils may also be constructed by 
winding 100 turns of No. 30 enameled 
wire on a cardboard or bakelite tube of 
1% in. diameter and 2 in. long. The 
primary of the first transformer and the 
tickler of the last one consists of 20 
turns of the same size wire spaced about 
in. from the filament end of the main 

winding. The plate tap should be taken 
about three-fourths of the way up on 
the coil so that there are about 75 turns 
in the plate winding section. This means 
that the impedance of this winding will 
be about one-half of the tuned circuit 
impedance, so good amplification is still 
obtained. 
The reason for using coils of such 

small dimensions was because of the 
rather small shield cans. A compromise 
between losses in the coil due to small 
wire and losses due to having a large coil 
too near the sides of the shields has to 
be made. Nearly any r.f. transformer 
of rather small dimensions may be used 
in this receiver by soldering in a plate 
tap as described above. 
The detector circuit has two tuned 

circuits coupled together through a very 
small capacity as. This arrangement in-
creases the selectivity at least 25 per cent, 
besides isolating the regenerative detector 
from the plate circuit of the second r.f. 
amplifier. This latter effect allows better 
control of regeneration without a tend-
ency to throw the r.f. amplifier into 
oscillation. The use of a regenerative 
detector allows excellent dx reception 
besides increasing the selectivity. The 
dx reception ability of the Browning-
Drake receiver is well known, and this 
receiver is something like it but has much 
more amplification. The coupling con-
denser C8 should be variable from 1 or 2 
up to 10 or 15 micro-microfarads. The 
more efficient are the two tuned circuits 
associated with it, the smaller this 
capacity can be for the same signal 
strength. Decreasing the value of C8 in-
creases the selectivity because of the 
effective looser coupling between the two 
tuned circuits. Too close coupling, elec-
trostatic, or electromagnetic, causes a 
double resonant peak which is undesir-
able as it gives broad tuning in the de-
tector circuit. 
Proper control-grid potential for the 

screen-grid tubes is obtained by means of 
filament potential drop through a 10-ohm 
resistor. This resistance is common to 
both r.f. tubes, so limits the filament 
voltage across the tubes to about 3.3 

volts when using a 6-volt A battery. 
This means about 2 to 3 volts negative 
bias on the control-grids, which is about 
right when using 180 volts on the plates. 
For volume control, a 20-ohm rheo-

stat is used in the filament leads to the 
two r.f. screen-grid tubes. Filament cur-
rent variation for volume control is quite 
satisfactory and due to the small inter-
electrode capacity of these tubes, the vol-
ume on even a nearby powerful station 
can be cut down to a whisper. With the 
ordina4 A tubes the grid to plate 
capacity is large enough to act as a good 
coupling condenser between the circuits 
so that even when the filaments are 
turned off entirely, a local station will 
come through. 
The audio amplifier may be of any 

type. The one used in the receiver shown 
gave good quality and enough amplifica-
tion to work a 171 power tube to its 
limit without overloading the detector. 
It consists of two stages of transformer 
coupling using an A and a 171 tube. 
Because of the high plate current of a 
171 tube, an output transformer is de-
sirable to protect the loudspeaker wind-
ings from burn-out. 
The panel and baseboard layout of the 

receiver is fairly apparent from the pic-
ture so no special details are given. The 
experimenter would probably use avail-
able parts anyway. The arrangement 
shown is easily and quickly wired up and 
by the use of a wooden panel, the drill-
ing job is made easy, which is important 
when drum dials are used. A scroll saw 
may be used to advantage when cutting 
out the holes for whatever type of drum 
dial is used. The supporting plates of 
the dial assembly used in this set had to 
be reamed out slightly in order to mount 
the condensers with a single lock-nut. 
Most of the wiring, especially all bat-

tery leads, may be run underneath the 
baseboard in order to obtain a neat 
appearance. The wiring should be as 
direct as possible and may be made with 
any insulated flexible hook-up wire. The 
frames of the condensers, the shielding 
cans and the audio transformer cases are 
all grounded to the -A battery lead. 
The by-pass condensers are mounted 
underneath the tube sockets and the 
tuning coils mounted as shown by means 
of brass brackets. The lower end of the 
coils have about 1% in. clearance from 
the bottom of the copper cans. The con-
trol-grid leads should have small spring 
clips for connection to the top electrode 
of the screen-grid tubes. 
The r.f. chokes may be made by wind-

ing 500 turns of No. 34 or 36 wire on a 
small spool except for the large r.f. 
choke used to supply plate voltage to the 
first r.f. tube. The latter choke should 
be about 250 millihenrys in value since 
it is in shunt to tuned plate circuit. 
The detector regeneration is con-

trolled by means of a 0-200,000-ohm 
variable resistance in series with the 45-

volt plate supply lead. The by-pass  

sa 
will sar  
reg 

effect so that the variable con dene  
setting is practically not affected bi 
changes of RI. 
The filament control for the detect° 

and two audio amplifier tubes is aut : 
matie since cartridge type resistors are 

used. The "on" and "off" swpart of the volume control rh e eisial 

In lining up the circuits, the trireme , 
condensers of Cs., C2 and C8 ShOU ld 
adjusted until the received signal is loud.  
est and there are no double sett-111'u ap. 
parent. The coupling Condensa 
should be adjusted for the smallest  value 
which will give good volume on distant 
reception.  For those desiring eves  
greater selectivity and sensitivitg the toe 
of a tuned antenna system ill recces . 
mended. 

denser C8 should be at least  c°11  
that the lower audio frequ 
be attenuated appreciably. 
eration control has practi 

LIST OF HIGH-FREQ AII 
CHANNELS ALLOCA 
COMMERCIAL STATIONS 

The following allocation of high-frmja, 
channels for commercial interests has 
approved by the Federal Radio Cotnminise 
This includes the assignment of new chap. 
nels and the reassignment of channels to all 
existing licensed stations: 
Tropical Radio Telegraph Co., 7 feegnenekg 
6,770  10,450  12,940  17,5e 
6,785  10,470  12,970 
American Publisher's Cann:it:41 

20 frequencies 
7,340  7,820  15,580  15,730 
7,355  7,835  15,610  15,760 
7,370  7,850  15,640  15,850 
7,625  7,925  15,670  15,880 
7,640  7,955  15,700  15,910 

Robert Dollar Steamship Co., 8 frequencies 
7,430  9,410  14,860  18,820 
7,445  10,930  14,890  22,670 

A. T. CI T. Co., 14 freq 
6,755  10,550  16,270  ,060 
9,170  13,390  19,220  ,420 
9,750  14,470  19,820 
9,870  14,590  18,340 

Radio Corporation of America, 65 fregnolilee 
6,710  9,450  13,900  18,0411 
6,725  9,470  13,930  1811 
6,740  9,490  14,800  111, 
6,845  10,390  14,830  18,940 
6,860  10,410  14,920  18,980 
6,890  10,610  15,040  19,020 
6,920  10,630  15,430  20,100 
6,935  11,680  15,460  20,180 
6,950  13,420  15,490  20,260 
6,965  13,450  15,970  20•71° 
7,400  13,480  16,000  20,139  
7,415  13,690  16,030  21,220 
7,520  13,720  17,860  21,260 
7,715  13,780  17,900  21,300 
8,950  13,840 
8,990  11,950 
9,010  13,870 

Mackay Radio & Telegraph, 37 freguelicia  
6,815  8,930  13,960  19,540 
6,875  8,970  14,680  19,510 
7,670  9,070  14,710  19 1". 
7,655  9,280  14,740 
7,730  10,490  14,770 
7,745  10,810  17,420 
7,760  10,830  17,660 
8,075  13,000  17,700 
8,720  13,030  18,260 
8,850  13,750  18,780 

17,940 
17,980 
18,020 

19,740 
20,300 
20,980 
21,380 

Radio Grounds for Broadcast Receivers 
A Statement of the Requirements and How Best Met, Together with Supporting 

Data About Determinant Conditions 
By HECKERT PARKER 

,r
, no much emphasis cannot be placed upon the necessity for a good earth 
connection in securing good radio 

ourpt ien . Yet the best form of ground 
ss sjmple and cheap that experimenters 
5ind broadcast listeners are apt to dis-
rd the evidence of authentic data 

asdt try rYPew  niinoreo   grounds which are  
elaborate and expensive but not 

esre  efficient. 
An antenna system functions as a con-
denser in which the overhead collector 
sire is one plate and the earth is the 
ether. If either one of these plates is 
Wected to the receiving set through a 
high resistance less energy can be passed 
the signals are correspondingly weak. 
fore the whole secret of success in 

scient reception is to provide an 
antenna system of the least possible 
"¡stance. 
So much has been published regarding 
the proper installation of the overhead 
collector that repetition is here unneces-
sary. But with the development of 
seceivers which are shielded to prevent 

epby the parts, especially the r.f. rmers, a good ground becomes 
live for good operation.  Yet 

little authentic information is ordinarily 
available. 
The question of suitable grounds for 
wired telephone and electrical power 
ibllations has been the subject of 
much experimental and research work 
it years. Some of this is applicable to 
go, especially that part which deals 
with methods of providing minimum 
ground resistance. Technologic Paper 
No. 108 of the U. S. Bureau of Stand-
ards contains such data. 
Ilecause electric power companies have efully used water pipes for grounds 
because this is ordinarily the easiest 

Ire to get ground contact, most broad-
cast receivers are grounded in the same 
way. In many cases this form of ground 
à as good as can be secured. But in 
s!her cases water-pipe grounds are of 
teller resistance than some other form. 
aus where the water pipe is equipped 
with insulating couplings, where it is 
near the surface, where it runs through 
i.oil of high resistance, or where the soil 
I verY dry, a poor ground connection 
results. 
To discourage power companies from 
ding to water pipes because of 
olysis and possible life hazard, 

. Y water companies put insulating 
Joints 1.- 

M n the water ride meter and the ut-Zaieen and between the couplings 

in the street mains. This is also done 

with gas and steam heat piping which 
are notoriously poor grounds. Under 
such circumstances better results can be 
secured with some form of independent 
ground. 
A separate or independent ground fre-

quently has the further advantage of 
eliminating much electrical interference 
which is introduced into the set through 
the ground wire.  Furthermore, the 
efficiency of a radio pickup system de-
pends somewhat upon the effective 
height of the overhead aerial above the 
earth's surface.  House pipe systems 
ramble all over a building, vent pipes 
extend through the roof, drains and 
metal roofs are grounded to the pipes, 
and this becomes equivalent to decreas-
ing the effective height of the overhead 
aerial as well as affording a pickup 
system for interfering radiations. 
Many forms of independent grounds 

have been proposed. Great masses of 
copper have been buried and surrounded 
with coke or charcoal. Fancy copper 
cans containing "secret" chemicals have 
been tried and often found wanting. 
The power and telegraph companies are 
ceasing to use large metal plates and 
cylinders, partly because of the expense 
and partly because simpler installations 
are almost if not fully as effective. 
The simplest and most effective of 

these independent grounds is an iron pipe 
driven six or eight feet into the ground 
and equipped with a means for keeping 
the ground moist. The author's experi-
ments have proven that this method is 
equally effective for a radio ground. 
Suggestions as to the kind and size of 

pipe, depth driven, provision for con-
tinuous moisture and an electrolyte in 
the earth surrounding the pipe, effect of 
different soils, soil resistances, use of 
pipes in multiple, etc., as presented here, 
have been selected out of a great quantity 
of data which has appeared in various 
scientific publications. That a common 
iron pipe makes as good and often better 
ground than the many elaborate, ex-
pensive, or patented devices heretofore 
considered necessary, has caused public 
service companies to make many checks 
to prove it. Most of the data on ground 
or earth electrodes and soil resistances 
result from studies of their effects with 
low frequency currents; but according 
to observers like J. A. Fleming and the 
authors of technologic papers on this 
subject published by the U. S. Bureau of 
Standards, the earth's surface, meaning 
the crust of the first 50 feet or so is a 
better conductor of high frequency 

SOIL 

Aver- Mini- Maxi-
elm  M U M  M U M 

resit- reds- resis-
tance tance tance 

14 

24 

93 

currents than it is for low frequency 
currents. 
Resistance to the flow of current from 

an electrode buried in earth depends 
directly upon the resistivity of the soil. 
Changes in the soil will cause changes 
in the resistivity. Table 1 condenses the 
results of studies of soil resistances made 
by the U. S. Bureau of Standards 
(Technologic Paper No. 108) in 35 
cities from Boston, east, to Salt Lake 
City, west; and from Minneapolis, 
north, to Peoria, south, covering almost 
every kind of soil to be found in the 
United States. 
RESISTANCE BY KINDS OF SOIL 

TABLE I 
Number 
of 

grounds 
tested 

24 Fills, and ground con-
taining more or less re-
fuse such  as  ashes, 
cinders and brine waste 

205 Clay, shale, adobe, 
gumbo, loam and slight-
ly sandy loam with no 
stones or gravel   

237 Clay,  adobe,  gumbo 
and loam mixed with 
varying proportions of 
sand, gravel and stones 

72 Gravel, sand or stones 
mixed with little or no 
clay or loam _ 554  35.0 2700 

The above resistances were measured 
between various artificial or independent 
grounds and some distant check point. 
Over 75 per cent of these were iron-pipe 
grounds; but the list included electrodes 
of plates of copper, iron plates and types 
of patented grounds. According to Let-
teu (Gen. Elec. Rev., Vol. 18, 1915) 
the average resistance of 250 gs-inch 
pipe grounds were found to be 15.68 
ohms, and concludes that the resistance 
of pipe grounds is just as low-if not 
lower-than any of the more expensive 
forms of electrodes or contacts. 
While the materials composing the 

earth's surface vary in resistivity, all 
soils owe their electric conductivity, with 
but few exceptions, chiefly to the pres-
ence of moisture. Dry sand or hard 
rocks are poor conductors, but wet sand 
and moist earth are fairly good conduc-
tors. Sea water, owing to the presence 
of the salt, is a much better conductor 
than fresh water. Distilled water has a 
resistance of approximately 40,000 ohms 
per inch cube. Fresh water from 500 to 
1000 ohms per inch cube according to 
the mineral and other substances held in 
solution. But salt water has a resistance 
as low as 10 to 50 ohms per inch cube. 
Table 2 is taken from U. S. Bureau of 

3.5 

2.0 

41 

98 

6.0  800 
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Standards, Technologic Paper No. 25. 
EFFECT OF MOISTURE ON RESIS-

TIVITY OF SOIL—TABLE 2 
Per cent moisture  Specific resistance 

(in terms of dry earth)  (ohms per cm. cube) 

5.0% 
11.1% 
16.7% 
22.2% 
33.3% 
55.6% 
77.8% 

2,340,000 
237,400 
13,880 
6,835 
5,400 
4,870 
5,945 

Temperature as well as moisture con-
tent causes a wide variation of soil re-
sistivity. In moist earth, as the tempera-
ture goes lower the resistance of the soil 
increases, reaching at zero Centigrade 
(32 deg. Fahrenheit) a value of 100 to 
200 times higher than in warm seasons. 
The frost line, or depths to which the 
earth's surface soil will freeze, varies 
from a few inches to several feet at 
different localities and latitudes where 
freezing temperatures are reached dur-
ing part of the year. A ground contact 
of any kind should always be placed 
below the frost line. Table 3 is taken 
from U. S. Bureau of Standards, Tech-
nologic Paper No. 25. 

EFFECT OF TEMPERATURE ON 
RESISTIVITY OF SOIL—TABLE 3 

Values below taken with moisture content 
18.6% and specific resistance at 20 

deg. C. 6260 ohms. 
Temperature 
Deg. C. 
18. 
13. 
8.5 
1.5 
1. 
0.0 
—2 
—5 
—15 

Resistance 
Ohms 
224 
286 
398 
458 
462 
542 
94-0 
4340 
36200 

The increase of conductivity of moist 
earth at high summer temperatures 
amounts to more than the increase of 
moisture during a wet but cooler season. 
Table 4 (U. S. Bur. Stds., Paper No. 

108) shows the seasonal variation of 
resistance of the average of eight fl-inch 
iron-pipe grounds driven 10 feet into 
the earth. 

SEASONAL VARIATION OF PIPE 
GROUNDS—TABLE 4 

1915  Res.  1915 
Month  Ohms  Month 
January  55  October 
February  55  November _  
March  55  December _ . 
April  ... __ _ 50  1916 
May   43  January  58 
June    40  February  58 
July  40  March _ — 49 
August  37  April .   47 
September    39  May   42 

June    40 

It is readily seen that the electrode 
must be placed below the frost line and 
the soil kept permanently moist to insure 
that the resistance of the ground will 
remain uniform throughout the year. 
Even in localities where freezing does 
not occur, there is the necessity for con-
tinuous moisture to insure a low resis-
tance of soil in contact with the electrode 
or ground. It is stated by Sparks (Jour. 

Res. 
Ohms 
40 
48 
52 

1EE, Vol. 53) that unless means are 
provided to periodically impregnate the 
surrounding soil with moisture and salt, 
the resistance of a ground electrode will 
increase. 
Nothing is gained by surrounding or 

filling the electrode with carbon, as the 
carbon will not absorb any more mois-
ture than the surrounding soil, and in 
dry seasons will give off moisture as 
quickly as the soiL According to investi-
gations of F. A. Fish (Elec. World, 
Vol. 55 and 58) carbon or charcoal 
grounds vary in resistance at different 
seasons more than contacts which do not 
employ carbon to aid contact with the 
earth but depend upon direct contact 
with the soil, and where carbon is used 
the ground connection resistance in-
creases with age faster than when it is 
not used. Copper plates and other copper 
masses imbedded in carbon or charcoal 
show a higher resistance than iron plates 
of the same size in direct contact with 
the soil. 
An iron pipe 10 ft. in the earth, 

moderately salted, is estimated as having 
capacity to dissipate energy at a rate of 
5 to 20 k.w. without increase of resis-
tance due to heating or drying out of 
the soil. Nothing is gained by placing 
a copper wire inside of the pipe and 
using the wire for a conductor to a 
buried electrode attached, or unattached, 
to the pipe as the choking effect of the 
iron pipe considerably increases the high 
frequency resistance of the wire. If the 
wire inside of the pipe is connected in 
multiple with the pipe, the conductivity 
of the pair is no greater than that of the 
pipe alone. 
Pipe grounds are permanent, at least 

for a number of years according to J. L. 
A. Hayden (Proc. AIEE, Vol. 26, pt. 
2). Galvanized iron pipe will last from 
10 to 25 years (Wolf, G. E. Rev., Vol. 
18). Pipe grounds should be galvanized 
to prolong their life, but not necessarily 
to reduce resistance, as rust (iron oxide) 
has no higher resistance than soil and is 
just as permeable to moisture. Where 
electrolysis is present, a direct current 
will cause a film of gas to form on an 
iron pipe, and this gas will greatly in-
crease the resistance of the ground. This 
gas will not form on zinc galvanized 
pipe. A larger pipe will have a greater 
wall thickness and correspondingly longer 
life; but the size of the pipe has no 
practical effect on the resistance of the 
ground contact. 
As in the case of a wire conductor, a 

radio wave does not penetrate into a 
good conductor as far as it penetrates 
into a poor conductor. In the case of the 
earth's surface, there is considerable 
penetration of the wave below the sur-
face. The depth a radio frequency wave 
penetrates into the earth, when its ampli-
tude is reduced to 0.367 of its original 
amplitude, is shown by Fleming in 
Table 5. 

TABLE 5 7P 
Material Depth p_ 
Over sea  " 4._ °, 
Over fresh water  _____M 12to. 
Over damp soil   25 to ) 
Over dry ,oil  1,04' 
Brylinski (The Electricial Loud  

Vol. 57) has shown that over soil hay' 
an average resistivity of e6 ohn 
metre cube (a low figure) that a r 
wave of 300 metres length, would p' 

trate into the earth's surface about 
metres, and that 95 per cent of its 
rent density will be in the first 5 in 
below the surface. 
A pipe just in contact with the ear 

surface will have a very high res ist:am  
Values recorded show minimum of 1 
ohms to maximum of 10,000 stuns 
over. The natural moisturil beas 
stratum of the earth offers the loi 
path of resistance. This stratum va 
in depth from 1 to 8 feet below 
earth's surface according to the auk 
cal formation of different localida 
resistance of a ground is not reduced 
driving a pipe through or beyond 
moisture-bearing stratum; but as 
resistance will be very high if the pipe 
not driven far enough, it is interest , 
to observe what is a proper depth. 
E. E. Creighten (Proc. AIEEt Ju 

1908) shows results which have be - 
checked with other observers' The var 
tion of resistance of five differing pt - 
at every foot penetration into earth 
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Fig. 1. Variation of Resistance with Depth 

shown by curves in Fig. I. These "-
servations, checked by other observa, 
show that the resistance of arti e 
grounds rapidly decreases up to about b 
or 8 ft., at which point the resew 
becomes fairly uniform. It can be 011-
cluded that a pipe should be driven, 
other form of ground buried,bellik' 
than 6 ft., nor more than 8 ft.. hic 

earth's surface. 
Several observers agree upon the effik. 1 

of connecting pipe grounds in mulcil:if 
The following quotation is from Crew, 
ten (Proc. AIEE, Vol. 27) : "If soul, 
pipes are driven in homogeneoul 
different distances apart, it is found 
the resistance between pipes increases 
the distance between pipes up onlY 
about 6 feet distance. For  oi• 
tances the resistance is practi  CO 
stain and independent of the 
between the pipes." 

(Continued on Page 42) 
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Data for the Radio Notebook 
Including Answers to Questions Addressed to "RADIO'S" Laboratory 

With several manufacturers announc-
w audio transformers in which the 
current is kept out of the primary 
rrinding  by means of a resistance and 
bypae condenser, a recent experiment in 
isom's laboratory is brought to mind. 
A ¡tree-stage amplifier, consisting of a 

CIPe  A, 112-A, and push-pull 210 tubes, 
rece ived its B supply from two B power 
oats, one of 525 volts output, and the 
teller of 200 volts. The latter supplied 
the B power for the r.f. stages, detector 
and first audio, and the high voltage 
eliminator supplied only the last two 
sees . The 112-A tube required 90 
,its effective at the plate, for the C 
voltage was only  and to cut the 
effective voltage from 525 to 90, a 
150,000-ohm fixed resistance was placed 
between the positive 525-volt supply, and 
the primary of the push-pull input trans-
baler, as is shown in Fig. 1-a. A 1 mfd. 

A- A+ 
1.- a 

This department replaces the former 
Queries and Replies page, and in addition 
to  containing  answers  to  questions  of 
general interest, a considerable amount of 
technical and semi-technical information will 
be included each month. New radio develop-
ments, useful data on radio theory and 
practice, and on subjects allied to radio will 
appear in each issue. Where personal answer 
to questions is required, a fee of 25 cents 
per question or diagram should be pent. 
Special  diagrams,  requiring  an  unusual 
amount of time to prepare will carry an 
extra charge, and the correspondents will 
be notified of the amount of this charge 
before answer is made. 

for the last two audio stages only, a 
remarkably stable outfit will result. 

There have been a large number of 
new power amplifiers this season, most of 
them using the type 250 tube, and thus 
making available at a moderate cost an 
amplifier having a power output of from 
4 to 8 watts, depending on whether it is 
a single stage, or push-pull. This rela-

A# 
i-b 

Fig. 1. Methods of Plate Current Feed to Audio Frequency Transformer 

bypass condenser between the resistance 
and the filament was used to provide a 
low resistance path for the a.c. compo-
nent back to the filament of the tube, and 
the gesistance limited the plate current 

roximately 3 milliamperes. By 
g the connections so as to use the 
of Fig. 1-b, the plate current was 

tept out of the primary, thus bringing 
the low frequencies appreciably, yet 

trithout any change in the apparatus 
used. Some of the new transformers 
[lave this resistance and condenser en-
closed in the same case with the trans-
Ionner, and the condenser is so selected 
that it forms  part  of a ser ies resonant  
circuit with the inductance  of the pr i-
earY Pzinding, so as to bring  up the low.  
encies, 

entally, the use of two separate 
plies for a receiving set, while not 
, is a sure cure for motor-boating. 
lusY seem expensive at first sight, but 

it Pe is operating a three-stage resist-
Pedance or transformer coupled 
er at full amplification without 
g to introduce lossers of any kind 
stioyp inthteer-tustage oscillation. By using 
tively low  voltage B power unit to 

ahead of the audio 
heel', including the detector, and 
using the high voltage rectifier unit 

tively large amount of power is not re-
quired by the average home installation, 
except in cases where a large room is to 
be filled with sound while there is con-
siderable local noise. Reserve power is 
always nice to have if cost is of no 
object; particularly when listening to a 
symphony orchestra, where the changes 
in volume are extremely marked. But 
the greatest use for the new super-power 
amplifiers will be for the public affairs 
such as dances and entertainments, 

U.X.//CA. 

Fig. 2. Revised Circuit Diagram of High-Power Amplifier 

where a minimum of five or more watts 
will be required to supply several 
speakers. 
In November, 1927, RADIO, a high 

power amplifier employing a 50-watt 
tube in the power stage, with another 
tube of the same time as a half-wave 
rectifier, was described, this amplifier 
giving an undistorted power output of 
about  watts. At that time, there 
were no coupling devices which would 
permit applying 50 or more volts to the 
grid of the 50-watt tube, without em-
ploying step-up transformers of such 
high ratios that the frequency character-
istic of the amplifier would be poor. 
However, there are now a number of 
such transformers, designed expressly to 
go ahead of the type 250 tube, which are 
admirably adapted to use with the 50-
watt tubes. In Fig. 2 is a revised circuit 
diagram of the 50-watt tube amplifier, 
with a type 112-A tube first stage, trans-
former coupled through one of the new 
coupling units, to the 50-watt tube. As 
these coupling units differ in internal 
connections, it will be our policy here-
after to show such coupling devices as 
shown in the diagram, with the four con-
necting terminals marked in the conven-
tional manner. 
Several who have built this amplifier 

have written that the volume output is 
sufficient to supply their needs, but that 
the tone quality was inferior to a push-
pull 210 amplifier. This is because the 
plate current of the power tube saturates 
the core of the output transformer. The 
way to avoid this trouble is either to use 
an output transformer designed to carry 
55 milliamperes without saturation, or 
employ impedance-transformer coupling 
in the output circuit Here a matter of 
economics enters into the situation, as 
the by-pass condenser in the output cir-
cuit must necessarily be at least 4 mfd. 
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in capacity in order not to affect the low 
frequencies, and must also withstand a 
continuous voltage of 1000 d.c. Such 
condensers are expensive, and also take 
up a lot of room, so that the transformer 
which will carry 55 m.a. without satura-
tion is the best choice. While those trans-
formers designed to work with the 250 
tube have a lower primary impedance 
than is desirable for the 50-watt size, 
the reflection losses are not sufficient to 
preclude their use. If the amplifier was 
converted into one of the push-pull type, 
this difficulty with transformer core sat-
uration would be obviated, and at the 
same time the power output would be 
practically doubled. 
Most of the new talking movie out-

fits employ a push-pull 50-watt tube 
amplifier in the power stage, preceded by 
several preliminary stages, the last of 
which is a pair of 5-watt tubes, push-
pull. To supply the plate power for the 
last stage, a pair of 50-watt tubes are 
used as a full wave rectifier, as a single 
50-watt tube would not handle the 
power necessary to supply two amplifier 
tubes. From four to six loud speakers 
are fed from this amplifier, through a 
set of control panels which limit the vol-
ume to each speaker to a definite, con-
trollable amount. 

The operation of a screen-grid tube as 
a detector to supply sufficient voltage to 
actuate the grid of a power tube, thus 
eliminating the distortion which results 
from a multiplicity of audio-frequency 
amplifiers, is indicated in Fig. 3. This is 
taken from a recent I. R. E. paper by 
J. R. Nelson. This circuit uses the grid 
bias method of detection, rather than a 
grid-leak and condenser, which can not 
handle the relatively high r.f. voltages 
which are essential to the success of this 
scheme. 
R.f. potentials of three or four volts 

can readily be secured from a three-stage 
amplifier using screen grid tubes. Then 
by using a high B voltage in conjunction 
with a high plate resistance in the output 
of the detector circuit, it is possible to 
secure a detector output of 21 volts or 
more, which is sufficient to operate a '71 
power tube. 
Mr. Nelson's experiments showed that 

adjustment of the negative grid bias 

between 7Y2 and 12 volts, and of the 
positive screen grid between 45 and 6734 
volts until a 100 microampere plate cur-
rent is produced with no input signal 
gives adequate output at various r.f. 
voltages up to the tube's limit. 

In spite of the detailed description of 
the special output transformers required 
with electro-dynamic speakers, which ap-
peared in April, 1928, RADIO, we still 
receive inquiries as to why some par-
ticular type of push-pull amplifier refuses 
to work satisfactorily with the Magna-
vox or Jensen speakers. Since that par-
ticular description was published, a 
number of transformer manufacturers 
have announced push-pull output trans-
formers having primary windings de-
signed to fit the 71-A and 210 tubes, 
and with a secondary winding designed 
to match the impedance of the moving 
coil in the electro-dynamic speaker, this 
impedance usually being about 10 ohms, 
at audio frequencies. 
Practically every electro-dynamic 

speaker on the market has an output 
transformer built in the base, the pri-
mary of the transformer usually being of 
an impedance such that it will fit the 
average power tube. When using this 
speaker with a push-pull amplifier, the 
transformer in the base of the speaker 
should be abandoned, and the special out-
put transformer should be used in its 
place. 
Most of these speakers have a pair of 

flexible leads coming from the moving 
coil to a terminal strip, where they are 
soldered to a pair of wires leading to the 
secondary of the output transformer. 
The latter pair of wires should be un-
soldered and pushed back out of the way, 
while the new pair of wires coming from 
the secondary of the push-pull output 
transformer should be soldered in their 
place. Do not connect the secondary of 
the push-pull output transformer to the 
input leads of the speaker as normally 
connected at the factory, or a hopelessly 
wrong impedance relation will be set up, 
which will result in only a feeble 
squawk being heard from the speaker. 
Incidentally, most of the output trans-
formers which are furnished with elec-
tro-dynamic speakers will saturate on 
plate currents in excess of 30 milliam-
peres, so that when using them with the 

Fig. 3. Circuit for Use of Screen-Grid Tube as a Detector 

type 250 tube, an impedance coupled n, 
put with 4 to 8 mfd. in the colli e 
condenser, and a 100 henry choke te 
pass the plate current of the rube %;11 
give improved results at the low frt, 
quencies. 

One of the most interesting 
developments in the electrical • 
the Westinghouse Televox, 
matic device which answers the teleZ 
and responds to sounds t  ' 
through the usual audio cha f o we. 
phone systems. Mile this device is 
yet confined to wire telephone chaund  
its adaptability to radio usesiz á t'. 
fascinating subject for expel-. 
The latest model consists of a met 

anism to emit articulate speeds of good 
tone quality, and a number of reit, 
devices which are operated by the person  
at the distant end of the circuit by 
of a series of whistle signals. If to 
stalled, for example, in an automatic sob. 
station of a power company, where their 
are no attendants, it can be so adjusted 
that if a circuit breaker trips automatic 
ally, or a machine overheats,  if an 
of the various devices in the pie getout 
of adjustment, the Televox is automat. 
ically started, and the voice of tht 
mechanism speaks to the telephond 
erator, giving her the number of the 
telephone at the main office of the powe 
company. As soon as the dispatcher ai 
the main office hears the Televox voice 
he blows a blast on the proper whistk 
and proceeds to question the machine lt 
further whistles, as to what has hap 
pened. The answers to these question 
are sent by the Televox by means of 
buzzer code which the dispatchesi under-
stands. 
The most ingenious part of the deviu 

is the means of producing speech of good 
quality. A piece of moving picture film 
about 20 ft. long is spliced so as • 
make an endless loop, and on this fil 
several sentences are recorded by the ph 
tographic process. The sound appears! 
the form of closely-spaced lines of van-
ous shades and widths, and since the file 
is endless, the sentences are spoken ove' 
and over again until the machine L, 
stopped. A selecting mechanisal 111 tilt 
Televox lights one of a group of 
depending upon the sentence den and 
the image of the light is prole:e»,t 
through a narrow slot onto the sPee 
record through which it passes  to , 
photo-electric  cell.  The  photo-cd-
passes current directly proPo 
the amount of light falling on it, 
the lines on the film pass in front of tb̀ 
light, the corresponding change of ce 
rents which take place in the photeeu 
are amplified through a three-stagl ain 
plifier to a volume sufficient to °Pee! 
a small loud speaker. This sPeaker " 
placed in front of the telephone trans 
mitter and is heard by the person at 6' 

(Continued on Page 42) 

Radio Control of Ontario's Forest Fires 
fo and the airplane play important 
rôles in the protection of Ontario's 
vast forest wealth. The airplane, 
e•g high above the lake-studded 

og iorest  regions inorth of Lake Superior, 
_0, the smoze that tells of the fire. 
lie s¿gnals from the short wave radio 
ste fish the news from post to post, 
Ind suff unon by airplane, railroad and 
anoe , the fire fighters and their ma-

dinerY• on such a system was Ontario's net-
work of forest radio stations founded 
Luf year. This summer the chain grows. 
A vital  part in the program of the 
Forestry Branch of the Ontario Depart-
ment of Lands and Forests, the radio has 
shady proven of immense value in ex-
'felting instructions to forest rangers, 
¡tones and fire fighters. 
Despite the fact that last year was a 
one, and only a few fires of irnpor-

mace were encountered in northern 
Ontario, especially in the Red Lake 
Mining District, nevertheless the trans-
mitter at Gold Pines was used on one 
memorable occasion to flash to Sioux 
Lookout the report of a serious con-
>mean. As the news of the fire 
reached the headquarters, preparations 
were made to send assistance by airplane. 
But the operator went on to say that 
Gold Pines and neighboring territory 
could supply all the fire fighters and fire-
ighting machinery necessary. 
From a radio standpoint, therefore, 
last summer was not a good year. Evi-
dently the department considers the net-
work to have done good work, for from 
tour stations in use last summer, the 
ervice will be strengthened to nine. 
Seven of the stations are in what is 
called the Red Lake Mining District. 
Sioux Lookout, on the Canadian Na-
tional Railway mainline, is the head-
eartens of the radio network. From 

r
*ere the other six stations radiate in 

e%t erly and north-westerly direc-Bold Pines, 70 miles north-
Inv of Sioux Lookout, is station 9BH. 
Another forty miles farther on at Red 
loke is 9BD. Then still farther at 
Wthceeo::rnvn, ae eat 

n its wt i Narrow 
is 9BG. Ten miles from 

be one of 
stations, which has not yet caarlrlowlettLeraske, will 

.   
, In the Thunder Bay territory, a sta-
t1.011 will be erected at Savant Lake, a 
etle better than 50 miles distant north-
'1st from Sioux Lookout. Another will 
UP at Fort Hope, 70 miles further 
east. Then  two stations are planned 
Lake Timagaini and Maple Moun-

F!th  

ten, near the newly settled Clay Belt 
th of North Bay. These will not be 
n touch with Sioux  Loo kout , however . 
The stations are chiefly for the use of 

By JAMES MONTAGNES 

Seaplane at Red Lake, Ontario 

the Forestry Service. Last year, how-
ever, they carried a considerable amount 
of traffic for the prospectors in the terri-
tory, which is one of the biggest mining 
fields in Canada. A total of 52,000 
words were handled during the season, 
and this year in order to cope with the 
expected traffic from mining men, a 
nominal charge is to be made for im-
portant messages. Many of the prospec-
tors took advantage of the free service 
last year, sending radiograms of little 
importance. The four stations at Sioux 
Lookout, Gold Pines, Red Lake and 
Woman Lake, will handle some of this 
traffic this year, when the service is not 
required for the forestry department. 
The transmitters are fifty-watt outfits, 

except at Sioux Lookout, where a 250-
watt set is installed. Three 75-watt sets 
will go north this spring, one to replace 
the set at Red Lake, and the other two 
for Savant Lake and Fort Hope. All 
transmitters function on a wavelength of 
100 meters, and it is thought probable 
that 50 meters will be tried this season. 
For power supply they use small farm 
lighting equipment. 
Further improvements for this sum-

mer include the installation at Gold 
Pines and Sioux Lookout of two portable 
transmitters and receivers at each post, 
with power supply from a small gener-
ator. It is proposed to use this apparatus 
for emergency work. The planes which 
bring the fire fighters to the fire, will 
also carry the radio apparatus and an 
operator, and thus the progress of the 
fire fighting can be reported direct from 
the scene of action. 
Sets for use with airplanes are also 

being made, and will receive tests this 
summer, if permission can be obtained 
from the aeronautical branch at Ottawa. 
It is necessary to mount a small wind-
driven generator on the wing struts, and 
permission to do this must first be 
obtained. 
The apparatus has to be as light and 

portable as possible. Both transmitters 
and receivers, as well as the power 

plants are built with this in view. The 
reason for this is obvious when it is 
learned that airplanes have to take in all 
the equipment. Also the sets are prac-
tically fool-proof, which makes them 
more efficient. The outfits seen at the 
Ontario Parliament Buildings, where 
all apparatus is assembled and designed, 
show them to be very up-to-date, with 
all the improvements that a short wave 
semi-commercial transmitter and receiver 
should embody. 

AIR LINER CALL LETTERS 

By JAMES M ONTAGNES 

Now that airplanes carry passengers 
as regularly as ships, and Europe is criss-
crossed by airways, the air liner is as 
fully radio equipped as a transatlantic 
liner. To the radio operator attached 
to the plane will come orders from his 
headquarters, addressed to his plane, or 
he can communicate with land. In either 
case, to identify himself with as little 
waste of time as possible, he uses call 
letters in the same way that ships at sea 
and broadcast stations on land are 
identified. 
The International Bureau at Berne, 

which looks after assigning all ships, 
coast stations, warships, etc., with call 
letters has devised a list for designating 
airplanes. The list calls for all airplanes 
to have five-letter calls. The first letter 
is the nationality designation, and the 
other four letters the registration mark 
of the airplane. Thus when an airplane 
bears on its wings FADAY, that also is 
its call letter for radiotelegraphy. 
Since there are more nations than 

letters in the alphabet, the nationality 
letters in many cases are the same, but 
the next four letters will reveal the 
nationality. Where two or three coun-
tries have the same nationality letter, as 
is the case with Hayti, Hungary, Hol-
land and Siam, whose letter is H, the 
first letter for the group of four letters 
is different. Thus Hayti can use all four 
letter combinations starting with H, 
Holland with N, Hungary with M, and 
Siam with S. Thus a Dutch airplane 
can be registered as H-NADU, and its 
call signal will be similar. 
French airplanes plying the regular 

air lines, such as Paris-London, Paris-
Amsterdam, Paris-Berlin, are using call 
letters which coincide with their regis-
tration mark on the wing. Thus 
FADCA, FADFQ and FAEAV are all 
planes on these routes, answering to 
these radio calls. French calls start with 
the letter F, followed by the four-letter 
group which starts with a number of 
different letters. Where the air liner is 

(Continued on Page 50) 
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With the Amateur 
SHORT WAVE STUFF 

By VERNON L H ARVEY 

Answering the question "What power, 
ohm?" has usually brought a flood of ques-
tions as to the type of tube, circuit, power 
supply, etc. The following dope is given in 
hopes of thoroughly satisfying everybody. 
At this station, the tube is of primary inter-

est, being water-cooled. The tube in use at 
6 BCH is the development of Mr. James F. 
Lee of Stockton, and is identical with some 
supplied to the Federal Telegraph Company. 
While not so well known to the amateur fra-
ternity in general, Lee is considered one of 
the cleverest tube men in the business. 
As proof of this, the tube at this station 

oscillates freely on inputs of 40 watts at a 
wavelength of 10 meters and with full out-
put. Lower input or higher frequencies have 
not been tried yet, but the performance of 
the thing at ten meters indicates that it will 
stand up under nearly full input at this 
wave. 
Doing duty as a "skyplow" the tube is run 

with a minimum input, and for all ordinary 
work does not exceed 300 watts. This means 
that for communication with parts of Asia, 
the United States and Oceania under favor-
able conditions no trouble is experienced in 
working these. However to get into Europe. 
Africa and South America it is necessary to 
use a greater input, for anything approach-
ing consistent contacts. 
The secondary of the high voltage trans-

former is tapped in 500 volt steps each side 
of the center tap to give a greater and more 
satisfactory variation of input power. Using 
980 watts input, no difficulty is experienced 
working practically everything that comes 
through and in weather that would be im-
possible for the low power set to work at all. 
As a rule, however, the thing is operated 
with only a thousand volts on the plate which 
has been found to give consistently satisfac-
tory results. No great difference is noticeable 
in signal strength when communicating with 
sixes between 300 and 1000 watts input. The 
slightly increased strength does not seem to 
be worth while except in cases of bad QRM 
when a quick ORO is FB. 
The circuit in use is the faithful old Hart-

ley which functions beautifully with the 
water-cooled tube. Due to the fact that over-
loads do not cause any great changes to take 
place in a tube when the plate is water 
cooled, circuits and adjustments are per-
missible which would not be possible where 
the plate was subjected to physical changes 
such as would occur in an air-cooled tube. 
If the grid current in kept within sane limits 
and a decent antenna system is used the 
water-cooled tube will always be steady. 
As can be seen from the picture, the set 

is built around a wooden frame 5 ft. high 
by 24 in. wide by 24 in. deep. The upper 
compartment contains the oscillator, the lower 
the power supply. The tube is mounted on 
plate glass as are the meters on the front 
of the set, the entire upper part being com-
pletely enclosed in glass to keep out dust, 
fingers, etc., hi! The grid condenser is a 
Cardwell air spaced, rued. The remainder 
of the apparatus is home made except, of 
course, the tubes and meters. The condensers 
are of .0005 mfd. capacity and with quarter 
inch spacing between the rotor and stator 
plates. Unfortunately the condensers do not 
show. The tuning condenser is mounted at 
the top of the set suspended upside down 
while the plate stopping condenser is a dupli-
cate also variable but fixed to all practical 

Transmitter at 6 BCH, Stockton, California 

purposes. Controls from the condensers are 
brought to the front panel via an 8-in, glass 
rod which eliminates hand capacity effects. 
A grid meter is considered essential for the 

good of the tube, and is connected in circuit 
at all times. If the grid current is allowed 
to rise abnormally the signal will be as 
unsteady as would be the case if the plate 
heats and cools. It is simple to adjust the 
oscillator for good input to output ratio and 
yet have an excessive grid current which 
would not manifest itself in the plate and 
antenna meters. With this particular arrange-
ment, full efficiency is realized only with a 
low value of grid leak, on the order of 3000 
to 5000 ohms. Burning the filament at its 
normal rating of 10 volts and with a low 
grid leak the grid and plate meters will show 
excessive currents.  The filament is then 
dropped to  volts and normal readings are 
restored with only a slight decrease in 
antenna current readings. 
The only bands in regular use at present 

are the 20 and 40 meter channels. QSY from 
20 to 40 is rapid and simple. Simply change 
the tuning condenser settings from near max-
imum to near minimum for 40 and 20. No 

rators 

doubt many will not approve of this, bn - 
ing up the old LC ratio stuff but tests ow" 
an extended period of time show no differe 
between this method and using a differe 
coil for each band, as regards signal woe 
steadiness and general all-around efficie-c, 
At any rate it saves a coil and simplifies 
thing just that much, which should help. 
The power is taken from the regular = 

220 service, working the plate transferor 
from 220 and the filament and mercury 
from each side of the neutraL A few 1. 
are taken around the high voltage us' 
former leg and placed in series with,e 
primary of the filament transfo Thw 
tapped every turn and to readily  ,b, 
filament compensation they are b 
to contacts on the front of the pa 
some types of commercial transfo 
as are ordinarily obtained from the  '1: 
companies there is not enough room for  
a few turns around the core in which el 
of course, one would have to use  
core inductance, tapped. However,  cfr 
will not prove as satisfactory as  Ronne 
due to the fact that the choke will solider 

(Continued on Page 44) 

A LOW PO WER PHONE 
TRANSMITTER 

-  
By L. T. CARLsoo 

ro build a stable radio telephone trans-
' for  the amateur bands requires a little 
Orly and a strict adherence to a few 

rules that apply to an ordinary mil-ether with a knowledge of common 
1 frequency circuits.  Audio-frequency 
, ire so common and accessible and have 
e_..., such important factors in the re-
II,P7w industry that the ordinary layman 
'1;titjle or no difficulty in building an audio-
gl ney, amplifier with good characteristics. 
;ref-ore it is only necessary to apply one's 
' edge of a stable r.f. oscillator with that 

frequency circuits to make a good e 'ng unit that will modulate the °sen-
or properly. 
The diagram in Fig. 1 shows the trans-
. divided into four parts: oscillator, gamplifier, modulating unit, and the 
di amplifier. We will first consider the 

-flieror• 
The transmitter incorporates a master-
.011stor together with its power-amplifier, 
airs was chosen because of its extreme 
obey and its ability to stay in adjustment 
,ier heavy modulation.  The oscillator 
*I use of the Hartley circuit, with a 
no as its source of oscillations. The 
Isar are all given for the 150 meter band, 
..., an easily be converted to any band 
ed. The circuit is arranged for parallel 
ad with a voltage of approximately 500. 
le arid condenser has a value of .004 mfd. 
with a grid leak of 5000 ohms capable 

• 'ng at least 25 mills.  The tank 
o tuned with a .001 mfd. condenser 

*Wed with an inductance composed of 
1016 turns of No. 18 wire or larger. The 
erg condenser C-1 is also .004 mfd., the 
-3, believing in ample capacity in this 
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case.  All circuits are metered, including 
plate, tank, and grid circuits. The import-
ance of having all circuits metered so as to 
know exactly what is going on cannot be 
over-estimated, especially when supplying con-
tinuous oscillations that are to be modulated. 
The power-amplifier is coupled to the 

master oscillator through a .004 mfd. con-
denser and biased through a radio-frequency 
choke with 90 to 100 volts. The high fre-
quency is by-passed around the batteries by 
virtue of the condenser C«. It will also be 
noted that the plate of each tube is fed 
through two small chokes 2 and 3 whose 
function is to keep down any parasitic oscil-
lations that might develop. Too much im-
portance cannot be placed on these chokes, 
especially when using a number of tubes in 
parallel. The tank circuit is identical with 
that of the oscillator excepting that the in-
ductance is heavier but the capacity associ-
ated is the same. The circuit is neutralized 
by means of condenser Cs which is of the 
midget variety. The circuit sometimes needs 
very little neutralization, but it is best to have 
a positive means at hand so that it can be 
done conveniently, in fact for undistorted 
output is absolutely essential. 
The modulation system is simple, consist-

ing of the Heising constant current choke 
and three 210s in parallel with their respec-
tive chokes in the plate leads. The grids are 
biased with a battery voltage of 50 through 
10,000 to 20,000 ohm grid-leak. 
The speech amplifier is sometimes left out 

in amateur telephone sets, but should be used 
for undistorted modulation. The amplifier 
consists of two stages using a 201-A in the 
first stage and a 112-A in the last stage, with 
tubes coupled by high inductance chokes of 
100 henrys or more.  A high inductance 
should be used in conjunction with a 201-A 
tube because of its high plate impedance. The 
112-A tube is biased through a el meg. grid-
leak to the correct value, and the blocking 

AMPLIf I ER V'  I MODULATING  UNIT 
Cis'a.  I 

&Z2/0  01210 15'..r 210 UZ- 210 RfC.4 .2(4 A 4  

I/O PUTS 
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turns No. 18 or larger on 6 

P12-16 turns No. 16 or larger on 16 
forte. 

e1-0 turns No. 22 on 3 in. tube. 
turns No. 16 on 6 in. form. 

ese'•004 mfd.; mica condenser. e.004. 
«.*:«•002 mfd. mica condenses variable. 

r. r,m„ a condenser. r 
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Fig. 1. Diagram of Radiophone Transmitter 

condenser for each of the tubes is 1 mfd. 
The transformer T, is hard to procure, but is 
important for good modulation; in fact the 
quality and fidelity of modulation depends 
almost entirely upon this transformer provid-
ing that it is associated with a good micro-
phone and a straight line amplifier. The 
transformer that should be used can be had 
factory made by several of the largest trans-
former manufacturer., although a recon-
verted audio transformer will work with fair 
results. The best transformer is one whose 
secondary impedance is 50,000 ohms or more 
and whose primary matches the microphone 
fairly well, or about 200 ohms. 
In adjusting the oscillator so as to emit a 

pure, steady wave it is most important to see 
that the tube is not overloaded and for 
perfect modulation see that the plate voltage 
and tank current curve is as nearly straight 
as possible. When modulating, the voltage 
rises to nearly, and sometimes over, twice its 
value. Therefore, to get really good modu-
lation the oscillating current must vary in 
proportion to the plate voltage. The oscil-
lator feeds two 2101 and consequently can be 
operated very much under its rating and still 
get the voltage swing necessary to operate 
the amplifier to capacity. The best adjust-
ment for the oscillator is about 40 to 50 mills 
on the plate, getting the tank current to as 
high a value as possible with this value of 
plate current. The grid current should run 
about 5 to 10 mills. These adjustments are 
all made with tap No. 1 two turns below the 
plate tap with the plate voltage on the power-
amplifier disconnected, but the oscillator in 
an oscillating condition. If the circuit needs 
neutralizing, which it probably will, there 
will be a small amount of tank current 
present in the amplifier circuit. This current 
will be in the neighborhood of one-tenth 
ampere so at this point it is best to substitute 
an 0 to 100 mill thermo-coupled meter in 

(Continued on Page 44) 
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in.  Cs=.004 mica condenser. 
Cu, C, Ci.=1 mfd. 500-volt test. 

in.  Cu=-.00025 variable condenser. 
R, =5000 w to carry up to 25 mills. 
R2=Bradleystat. 
R, =10000-25000 te Lavite or equivalent. 
R.=er meg. grid-leak. 
Rr=500,000 variable resistor. 
T, =Microphone transformer. 
T,=100-watt fil. transfomer. 
A FC, =100 H. filter choke. 
A FC,=--100 H. or over. 
A FC8=250 H. or over. 
RFC, 
RFC. =300 turns No. 24 on 3 in. tube. 
RFC, 

17..r112-A  CX201A 
II :Arts  

-/21,79/Af ear  -.9te Shler 

Re 

RFC, 
RFC, 
RFC. =20 turns No. 24 on 1 in. tube. 
RFC, 
RFC, 
41, 1-5 or 0-10 Thermo-couple radio fre-
quency. 

if, -100 mills.  ./1,- 1-50 mills. 
A, -10 Thermo-couple radio frequency. 
//s /-300 mills.  iie -300 mills. 
/4, =)-10 mills. 
4,/0 1-25 mills. 
/7, -15 A.C. 
17,1-10 D.C. 
/1. -1000 D.C. 
M =1- or 2-button carbon microphone. 
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Radio Kit Reviews 
THE SARGENT-RAYMENT SEVEN 

An interesting account of the feed-back 
problems which were met in the design of 
this kit and of how they were solved. 

By E. M. SARGENT 

The Sargent-Rayrnent Seven has been de-
signed to take advantage in the most efficient 
manner of the screen-grid tube's absence of 
capacity-coupling and thereby to give better 
selectivity and greater sensitivity than is pos-
sible with any of the older types of three-
element tubes. Notwithstanding all the in-
genious methods which are used to control 
the feed-backs caused by capacity-coupling 
between the grid and plate, the fact remains 
that any gain due to multi-stage r.f. ampli-
fication has either been nullified by feed-
backs and overwhelmed by oscillatory howls 
and squeals or killed by "loasen." The first 
practical method to eliminate these troubles 
is that offered by the four-element tube with 
its grounded shield-grid element between the 
signal grid and the plate. 
But even this new tube does not eliminate 

some of the other feed-backs which may also 
provoke  oscillation.  Consequently  many 
months of experimenting were necessary in 
order to construct an r.f. amplifier wherein 
practically all feed-back is stopped. The 
object of this story, after discussing the means 
whereby 10 k.c. selectivity was accomplished, 
is to show how the feed-backs have been 
eliminated in this new kit. 
The two factors which govern selectivity 

are the amount of amplification per stage and 
the excellence of the tuning circuit. The 
influence of the first factor is so well-known 
as to require no discussion here. The great 
amplifying ability of the screen-grid tube can 
be utilized with the desired selectivity only 
by care in the selection of the coils and con-
densers in the tuning circuits so as to give 
better selectivity than is necessary with tubes 
of less amplifying ability. 
The importance of tuning circuit design 

may be illustrated by Fig. 1, which depicts 
the resonance curve of a tuned circuit. A 
receiver gets the most energy from its antenna 
when it is exactly in tune with a station, 
as indicated at 1.0, the high point in the curve 
of a circuit tuned to 1000 k.c. (300 meters). 
The horizontal axis shows the kilocycle 
markings on each side of a 1000-k.c. channel. 
The vertical line shows the proportional drop 
in energy as the tuning deviates from res-
onance. 
Thus at 990 or 1010 k.c. the full line curve 

shows that 54. as much energy is received as 
at 1000 k.c. If the first tube in the antenna 
circuit has an amplification factor of 5, it 
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Fig. I. Resonance Curve of Tuned Circuit 

delivers 1.25 units of energy with which to 
contend at the input to the second tuned cir-
cuit, as compared with 1.0 unit at the first 
tuned circuit. This means that the signal is 
being tuned in rather than out. It becomes 
stronger and stronger as more tubes and cir-
cuits are added. 
If the tuned circuit has a sharper resonance 

curve, as shown by the dotted line in Fig. 1, 
the energy is cut to 1/6 instead of 54. its 
original amount when the frequency is shifted 
10 k.c. When this is amplified 5 times by the 
tube, there are .833 units in the input to the 
second tuned circuit. This is less than in the 
antenna circuit and the addition of a suffi-
cient number of similar tuned circuits would 
lead to the practical elimination of the local 
signal in the last tube. So the first element 
in solving the problem of selectivity is in the 
proper design of the tuned circuit. 
The "cut-off" of a tuned circuit depends 

upon the efficiency of its coil and condenser. 
A large size of enameled wire, space wound 
on a form having low loss and of about equal 
length and diameter, gives an efficient coil. 
Good insulation and high plate conductivity 
reduce condenser losses. The average coil 
and condenser combination have a critical 
point at about 12 kilocycles where the circuit 
has more cut-off than the tube has amplifica-
tion. This explains why the average set does 
not cut off at 10 k.c. and why no set is sharp 
enough to eliminate heterodyne whistles, 
which differ only 2 or 3 k.c. from the re-
ceived wavelength. 
The coils and condensers used in the 

Sargent-Rayrnent Seven have their critical 
point at about 8 k.c. 
The number of tuned circuits needed to 

effect 10 kilocycle selectivity depends upon 
the amount of amplification desired on the 
weak signals. Each added circuit increases 
the ratio between the weak signal that is 
being amplified and the strong one that is 
being minimized. After the first stage, this 
difference increases much more rapidly than 

Seirif 
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Fig. 3. Circuit Diagram of Sargent-Rayment Seven 
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the preceding figures might indicate,  and  
highly efficient circuits,—four r.f. stage, ft 
erly built, will give everything that in de 
in the way of selectivity and arnplifi,ft,a 
The effect of varying the primary-7,0u 

is principally to vary the power of 
amplifier. TTrruuee,,  the primary induces Cc.' 
losses into the tuned circuit, but these er. 
small, as compared with the others ima, 
ably present, that their effect is nedift 
While changing the primaries varies the 
plification, it does not change the re0  
local signal to DX signal, merely •arapik 
both in proportion and thus selectivity i;•Zie 
materially affected. 
The distance of the local station 

receiver also has no bearing on 
ity, although it has a distinct bee •  ha 
can be heard when the station is 
10 kilocycles. The amount of  power rece,ret 
from a local station varies inversely as 4, 
square of the distance between the rerei,„ 
and the broadcaster. Any change d the di-, 
tance of the local can be complet q = pet; 
sated for at the receiving end by a corn. 
sponding antenna change, so that the ara 
of power received from a local can be ke. 
constant. Assuming a constant power inyn 
from the local, the receiver will detune it a 
10 kilocycles, no matter how close the station 
may be. This, of course, assumes absoluteh 
complete shielding of the receiver, and ra 
energy pick-up from the battery leads,-on-
ditions, which are seldom met in practice I 
which can be taken care of in a propen 
designed receiver. However, cutting dote 
the antenna to compensate for the nearnes 
of a local will, of course, cut down all °tit 
signals in proportion, so whether a DX ,-1 
tion on an adjacent wave channel can me 
heard after such alterations have been ma,. 
will depend on how strong the DX stau 
happens to be coming through at the time. 
"Tuning out" is, after all, a matter 

relativity, no station ever being complet 
eliminated,—merely decreased in proport 
to the one that is "tuned in." This can eat 
be proved on any receiver by adding th - 
or four audio stages to the detector 
When enough amplification is added in this 
way, locals that were completely et on tbe 
regular set will reappear dimly I the back-
ground. To eliminate them, another tune: 
circuit must be added ahead of the deteux 
tube, and then they can again be made ti 
reappear by still further increase of p eef 
in the audio end. 
Feedbacks and common couplings are by 

no means confined to the plate and grid dr.-
cuits. The worst coupling and the hardest 
eliminate is that in the filament de-. 

(Continued on Page 51) 
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LETTER TO THE EDITOR 

Like you, now that I have my ticket, 
leaking over my shoulder and casting 
,fiances at the men coming after me. 
:[find ample cause for worry. The 
ted of efficiency is descending with 
gaa rapidity. Yes, it is certainly true, 
Iiirior brand of operators are being 
¡out with first-class tickets, even though 
year brings additional subjects to the 
;nation requirements. And how sadly 
.: these new men are in the ability to 
e, even though they must suffer a 
red letter ordeal on a stuttering 
h sending not "twenty words per 
but "not less than twenty words per 
as compared to the fast and auto-

., perfect copying of those revered 
gas" who had but to place their hands 
balle, or a dictionary if no Bible was 
We, and swear a solemn oath that they 
omitted to memory the characters in 
de. 
I sit in my shack, listening to the hub-
voices on the air, how uncomfortably 
table is the speedy and quick-thinking 
work of our English and Swedish and 
brothers as compared to the American 
Il' work which you and I so sadly 
It. 
let me abandon this unseemly levity. 
, of course, true that American op-iPive very imperfect and incomplete 
le in the various radio schools through-
-pantry. The only objective of these 
is to get the man his license. No 

r' is made to teach him the trade. In 
l boots very little practical work is 
lad and nothing but ancient and obso-
Paratus is used. A newly licensed 
to a job through a connection of his 
with a radio telegraph company that 
sld never obtain if dependent on his 
"lity. 
that the government examination 
pie. If any thick-witted, absolutely 
nt fellow gets a license it is 

: but the sheerest kind of luck. The 
lution requires much that is useful and 
, but it also abounds in queries per-
t, useless and superfluous knowledge. 
lely way to change methods of teach-
i radio schools is to change the form of 
tleen• Let a man be examined in the 
care and operation of, say, a 2-k.w. 

ii'llt set and a vacuum tube trans-
With these installations actually on 
• Have him actually operate a 

, 'hip receiver. Make him show corn-
▪ t knowledge of traffic handling. Do 
4▪ 1 and the schools will unhesitat-
ate their methods of instructions. 
g more to the spirit of my 
lease, Mr. Lucas, when dis-
the defects of American op-
never compare them unfavor-

foreign operators. How painfully 

ut 

„At 
Edited by P. S LUCAS 
R. O. KOCH, Assistant 

evident is the "slow, deliberate" training of 
our foreign brothers whenever they are 
heard. Few of them are capable of receiving 
more than twenty words a minute and their 
"slow, deliberate" sending has brought down 
upon them more than one bloody curse. 
You say these fellows are perfectly at 

home with their switches. Well, it may be 
a peculiarity of their types of apparatus, but 
I doubt that you will find one British, or one 
Swedish, or one Dutch, or one of any other 
nationality among fifty of his kind who has 
a decent spark note and can work one-half 
the distance a Yankee operator will clear. 
The reason for this? Perhaps the United 

States  government  examination,  although 
lacking in practical application, is sufficiently 
severe to exclude from the ranks all who are 
ill fit for the job. It is certainly true that, 
although almost invariably a new American 
operator is a "ham" in the most unfavorable 
sense of the word, he seldom stays in that 
category more than a month or two. And 
the average American operator is so superior 
to the average foreign operator that there can 
be no comparison. 
Go after those changes in the government 

examination. You will have the support of 
every active commercial operator. Such a 
change will work a hardship on the men now 
preparing for the examination but in the end 
it will benefit them and unquestionably raise 
the standard of the profession. 
But sometime I wish you would let me 

raise my voice against those grisly "old-
timers" who gain recourse to your pages to 
bemoan the sorry condition into which the 
game has fallen. I smack my lips in antici-
pation of the beautiful drubbing I would give 
those birds who worked for forty dollars a 
month and the captain's old clothes. 

With 73's, 

RICHARD J. GOLDEN. 
S. S. Winifred O'Donnell, 
Wilmington, Calif. 

OUCH! 

We thought this was a bouquet until we 
got into the middle of it. (It is a brick.) But 
we made the mistake of asking for opinions 
so here we are. Friend Golden has a couple 
of discrepancies like those for which we are 
now making apology. 
In the first place, each year does not bring 

additional subjects to the examination require-
ments. The government probably got whole-
sale rates when it had the present sets of 
questions mimeographed many years ago, for 
the supply seems to be inexhaustible. 
The comparison of the present system of 

copying a "stuttering ornnigraph" at "not less 
than twenty words per minute" to the old 
method of taking one's oath to the effect that 
he had "memorized the characters" is good. 
We hate to attack that, but duty calls. It is 

our humble opinion that this is not a com-
parison; for everything about the game has 
developed from the old plaything that it was, 
to a public and private service calling for 
ultra-efficiency. The "revered old-timers" to 
whom Mr. Golden refers, and, by the way, 
to whom we did not refer, were efficient as 
far as the efficiency of the day went. There 
were "lids" among them, no doubt. (We're 
just guessing, having spent those days in 
three-cornered pants.) And those who were 
efficient probably "razzed" the lids, "even 
as you and I." 
Let's interpret this "lid" word. With Web-

ster out of it, we'll take a chance at this 
definition: "Lid" is the term applied to a 
man who goes to sea without sufficient prep-
aration and is indisposed to improve his op-
erating ability after he once obtains a license 
and a job. That gives every op plenty of 
leeway; even the one who has been rushed 
through an incompetent school and put on a 
job without ever having seen a spark gap. 
If he has the desire to attain proficiency he 
is not a lid, and will not even be called such 
after a trip or two. 
So efficiency in the radio game has devel-

oped—and the three important elements in 
its growth; namely, usage, apparatus and 
personnel, have grown hand in hand. Each 
year we find a more efficient operating force 
—and each year we find a greater need for 
even greater efficiency. Therefore we cannot 
compare operating ability of today with that 
of two or twenty years ago. 

In OM Goldman's fifth paragraph he 
says the same thing we tried to express, only 
he makes it more direct; more effective. 
Stiffer exams will necessitate stiffer school 
work. Result: a force of men trained to 
do their stuff whether they are disposed to 
continue their training after they get their 
licenses or not. 

Now to meet the issue; (after stalling as 
long as was decently possible). We have 
been accused of comparing the American 
brasspounders unfavorably with our foreign 
brothers. We didn't. We compared the sys-
tems of education. And, although it seems 
conceited to say it, we feel that if the 
average foreign operator had the American 
training he'd have to get help from a mess 
punk when he got on shipboard. And of the 
American op were trained as they train 'em 
in England, for example, he'd be a real op-
erator from the start. The difference in 
make-up is nothing to get big-headed about, 
however. The American is quick to grasp; 
quick to act; impetuous. The Englishman is 
slow to learn, and think and act; but when 
he does learn he retains his learning. When 
he acts he does so with no trace of inde-
cision. The American jumps from one ship 
to another; the Liznie holds onto his ship as 
if he owned it. 
To sum up this discourse, we believe that 

if the American operators were thoroughly 
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trained they would create a respect for their 
profession that would eventually lead to a 
proportionate advance in salary as well as 
better working conditions. We still believe, 
and Mr. Golden believes with us, that the 
only way to improve the system of training 
is to advocate stiffer, much stiffer, exams. 
Please accept our apologies for giving the 
impression that we considered foreign ops 
superior to ourselves. 'Twas not so meant. 
P. S.—Sure, OM, come along with your 

"old-timer" drubbing.  Make it hot and 
snappy. But we'll bet you a dollar to a 
doughnut that in twenty years you'll be la-
menting the passing of the good old arc and 
tube days. It is almost inevitable that we 
should look back upon the days that have 
gone with a feeling of wistfulness. The 
hardships are forgotten; the pleasures re-
called more vividly each year. But don't let 
this destroy your anticipation.  Shoot the 
story along for a couple of laughs. 

Mr. Ulrich, in his letter, asked whether or 
not we accepted articles from the operators 
in Uncle Sam's service. Well, I'll say we do! 
We used to yell for them quite regularly, 
until, after six or eight months of no re-
sponse, we decided to give it up. We are 
tickled pink to know that some of the Navy 
gang are interested in the  Commercial 
Brasspounder; and we hope that this first 
article will inspire some of the rest to write 
us some dope on what is going on in the 
Navy. 

Operating Table at WN W 

IMPRESSIONS OF WNW, 
PHILADELPHIA 

By ED G. RASER 

Not since the early days of ole "Bs" atop 
the Bellevue Stratford had Philadelphia been 
graced with a commercial ship-to-shore sta-
tion until WN W came into existence two 
years ago. It materialized the dream of two 
old-time operators who realized the need for 
a station to handle traffic for ships plying the 
Delaware River and sailing along the Jersey 
coast. NAI at the League Island Navy Yard 
could not take care of the regular Navy traffic 
and also keep continuous watch on 600 meters. 
The station is located atop the Tidewater 

Steamship Terminal, one of the largest steel 
piers in the world. The antenna is supported 
between two steel masts 60 ft. high. The 
operating room is one story below, and to 
me. as I entered, had a very cozy and invit-
ing appearance. 
The transmitter is a Composite-Navy af-

fair with apparatus chosen from about every 
wireless system in vogue during the past ten 
years. However this does not mean that 
WN W is not efficient nor shipshape. Every 
bit of apparatus is placed to advantage from 
an operating standpoint, and well installed. 
WN W is a modernized damped wave sta-

Spark Dischargers, Condensers and Tuning 
Inductances at WN W 

tion of rather unusual construction. Espe-
cially interesting is the good old Marconi 
spark discharger and the United Wireless 
"coffin" transformer, which is of 1 k.w. 
rating. The tuning inductances, load coils, 
mica condensers, etc., etc., are of recent Navy 
design, parts taken from a standard 2-k.w. 
ship set, I should imagine. The input fre-
quency to the transformer is from the regular 
60-cycle mains at 110 volts. The secondary 
produces a pressure of 25,000 volts which is 
characteristic of the old-time spark sets. The 
Marconi discharger produces an almost syn-
chronous note which is exceedingly pleasant 

to copy and leaves a never-to-be-forgotten 
memory of the bygone days. 
The receiver is a composite one, being built 

and designed by Mr. Barrington, one of the 
owners of the station. All reception is done 
at loud speaker volume and off shore, traffic 
pounds in so well at WN W that "break in" 
can be used on practically all contacts made. 
A standard Leach Relay is used. Keying may 
be done from either of the two operating 
tables. 
WN W makes and answers calls on the 

600-meter wavelength, then after establishing 
communication shifts to its regular working 
wave of 930 meters. This latter channel is 
also used for marine intelligence, storm 
warnings, etc. 
The antenna is a four-wire flat top affair, 

approximately 250 ft. long. Due to the ex-
tremely high potentials developed it is insu-
lated throughout with solid glass rod insu-
lators, some 5 ft. in length. 
A careful log of all ship positions are kept 

in much the same manner that a train dis-
patcher keeps his record of trains along the 
right of way. This is especially valuable to 
the many clients of WN W, as many phone 
calls are received, requesting positions of 
various ships and their probable time of 
arrival. This is a service which has gone 
a long Way toward making it one of the most 
popular coast stations on the east coast. 
J. Donald Haig, the station's chief operator, 
is an old-time commercial man. 

AN  RADIO INMSOTDALERLNATil e 

By Viceo C. E mu" 

Chief Operator, S. S. Espartit 

The Et 3627 R. C. A. telegraph trao „. 
with its rated output of 200 watt . 
length 600-900 meters, employs the "le t• 
oscillator, power amplifier  e ma._ 
Tuning consists fundamental l petti niktoit.L 

of •—"' 

master oscillator at the desired vires.,¡̀" 
which is determined by the use of ;14* 
meter, and then resonating the antenj , 
cuit for maximum current. The masbr aZ 
lator variometer, which is mounted • 
lower left section of the panel, M, th 
with a five-point positioning dit a reilie,d 
it may be calibrated for any five ";;In I 
lengths within the band and the 
stops then locked at the correctede mee k 
the same time, however, interm  • • At 
lengths from the five normal ones raa?",..t. 
obtained easily by setting the pointer 
proper position.  nter ae the 
The antenna circuit is tuned by mea-, 

a four-point antenna inductanot switch ,,, 
the antenna variometer. The varioineter trc 
designed with sufficient range to overlap di, 
taps on the coil so that a continuos • " 
ance range may be obtained.   induct. 
The only adjustment to be made inside die 

transmitter is that on the antenna transformer 
plate winding. This winding has ‘enn i 
taps brought out to a terminal board a-• , 
used to permit adjustment for maximum 
ciency on the particular antenna with wits; 
the transmitter is to be used. 

watt  transmitters  manufa 
Unlike the more tip to tl:ttt Aboyf  

tie 
R. C. A., the chopper method of L C. u 
transmission is brought into play. When the 
signal switch is placed in the I. C. 
position, one pair of contacts on this ‘ult-t 
start the chopper motor and the other r:I• 
remove the short circuit maintained ar 
the chopper during C. W. transmissioa T̂r 

gthrei d poploewwakee rrc  iarcmupitlsi fioefr  tthueb ems aastreer  borsockilelna mbt%  tr.• 

chopper at the rate of approximall i0Ot 
times a second in order to produce r-cW. 
telegraphy. The chopper wheel, *m et, 
breaks grid current and the brushes and* 
surface of the wheel should be maintained is 
good condition. 
The brush which bears on the &Mr 

wheel proper is made of spring silvtt 
order to secure good contact to the segm 
It is held against the wheel by a small spi : 
Only sufficient pressure should be exert -‘ 
this spring to make good contact, as exc  e 
pressure will cause an undue wearing 
of the silver brush. The tension of the • 
is governed by means of a screw 
which, when once properly set, can be 
into position by means of two small lock  ' 
The best criterion of a suitable dui 
is to listen to the I. C. W. Note il 

receiver, using only sufficient pressure 
cure a clear note. Little attention nee 
given the copper mesh brush making 
with the collector wheel. The chopper 
as previously stated should be kept ciel 
all times, it will be noted after considcrl 
usage that a blackened surface will I x 
This should be cleaned by means of  
sandpaper (00) if obtainable and used wt 
hard wooden block so as to insure a fist , 
face and no rounding and ridging ot 
segments of the chopper wheel. 
The transmitter should be kept clean 

times in order to secure proper efficient, 
good stunt is to obtain a new paint 
(1V2 in. round type is best) and keePi,:a, 
for the sole purpose of cleaning the 
parts of the transmitter.  dot 
Some installations make it nettne l-' 

the transmitter be set close to a Port Je...S, 
is more than likely to collect salt SP" 

.;,st or other. If this be the case it is 
olat_A","jeto secure a canvas covering which 

red and properly made will fit over 
.daa nd back of the frame of the trans-

:Se ea d can easily be secured there. This 
lea  peent anysaltorriodusa mppanretsss afrodm ac-

g on the va will 
mre  operator  from trouble which would 

t at some time from the damaging 
.jell of the salt or damueh pnoefss.theThdeuscotvwehriinehg 
* ji Jim> our m 

incurnulates in the course of time. 
ver the top of the transmitter, as it 

CI:ecesSary from time to time to get at 
e tubes or chopper wheel. 
nyer y often when in the vicinity of the 

or severe damp weather there 
tendun g  d.nency for the radiation to drop 

',11A.rably. This is usually caused by the 
,neauen cy leakage over damp portions 

'-nsmiller. The only way to overcome 
-.le by installing a pilot lamp which should 
se se low as possible inside the trans-

.,tter , away from anything which may be 
waged by too much heat. The higher the 
,age the more heat the lamp will radiate. 
Ties tends to keep the apparatus free of 
enure at all times. A spimunraspildloeshee.thatieng unit 

trans-
-tA(tjleildt gtuiarsboeinBiervachnee wcstiiamthonse lacquer and no at-
.apto should be made to clean with brass 
▪  If the operator so desires he may 
pe them off occasionally with an oil damp-
red cloth. 
By inserting in series with the chopper 
*ear * proper size resistance, the motor 
.• be [made to run a little slower than nor-

This will give slightly increased 
iation and a better note. It also tends to 
• e the I. C. W. a broader effect and enables 
operator to raise a ship with, greater ease 
much less calling, thereby only causing 
minimum of interference which is an 
tersely important point in the radio game. 
e gambination which works very well is 
ifty-watt lamp in series with a regular 
motor variable resistance. The operator 
change his note from time to time to 
ons.) 
relay which is mounted on the 

"-It part of the panel should be given the 
nal attention as to clean and even contacts. 
Cue should be taken when installing the 
..tiver antenna connection not to run the 
cum receiver lead in from the rear of the 
'nicker panel too close to any high-
>esency line. This results in much unnec-
elan' ¡induction in the receiver itself. 
The motor generator supplied with the set 
't•tld be given the usual attention which is 

:ea teodia.ec.r smlitopr rings which Keeping the 
••' voltage  commutator well cleaned and 
th 

transmglittwerh ituchbessu.pply filament iirren to the  
Do not fool with the meters on the trans-
-'tn. Panel unless you are well experienced 

.71 . BY watch'a 
goest. at their proper working va-lues 

f s ztehlayt  ldinrtisleae.ofloirbtYorepfib i:an:tatmhge the meterson  

....,u:10:enttrefr)tulor :etanneolpiereantcor will blow a Plate 

'10 voi 

e. atrl receivér should go dead at any 

The best value for normal working 

gbyg-passecondenser. This is 

evroeldtabgesy.blown condensers 

fil aments of tubes and 900 to 

thaendopheeeraptoinegs 

•y,; om'tn atic starter should be adjusted 
motor generator to a full speed 

,  Very often this fuse goes out, .4..1*I nans_cecoel. 

,onro; known by u oloepeartiatuogr,twheilldicffiaeuusehya.ny 

be ure and look at the antenna fuse 
nds.ted on the rear of the trans _ 

a chance. 
to use C. W. and QSY 

L,.̀: Possible so that the other  fellow  
c   

' L P I 

An epidemic of Spring Fever seems to 
be going its rounds. We need stories, 
or dope to write stories about. Quick! 

Long time since we've had a construc-
tional article. Nobody building anything? 

Or how about your ship, or some land 
station on your run? 

FROM A NAVAL RADIO 
COMPASS STATION ON 

A LONELY LITTLE ISLE 

By F. L. ULRICH 

For the last six years I have been pound-
ing brass for Uncle Sam aboard ship and 
ashore, and have had the pleasure of work-
ing many commercial ships and stations. That 
every commercial op knows the value of the 
radio compass stations which Uncle Sam 
maintains is shown by the fact that we never 
handle less than one thousand bearings a 
month at NBS. I believe it is unnecessary 
to describe the radio compass, as every op 
has a fair understanding of its operation and 

Operator on Watch at NBS 

uses. In the following paragraphs I want 
to give a few pointers and mention several 
instances where the Naval radio compass has 
rendered valuable assistance to vessels at sea. 
The Navy Department maintains over fifty 

radio-compass stations which are located on 
both coasts, Gulf of Mexico, Great Lakes and 
the Canal Zone; and recently one has been 
put into operation at Hilo, Hawaii. 
To operate a radio compass efficiently the 

operator is required to have a good sense of 
hearing to distinguish signal strength, and a 
pair of good eyes to observe the minimum, 
both of which must work together while tak-
ing a radio bearing. 
Radio bearings when furnished to vessels 

within one hundred miles of a radio com-
pass station can actually be relied upon. 
When two or more radio compass stations 
concentrate on a vessel at the same time, the 
vessel's position can be plotted as indicated by 
the point of intersection of the different bear-
ings. It is a well known fact that if three 
compass stations' bearings intersect at one 
point the vessel's position is entirely correct, 
but at times they form a small triangle, 
within which lies the ship's position. If the 
navigator doesn't want to place too much 
confidence in this triangle, he can again re-
quest bearings from the same stations some 

fifteen or thirty minutes later, which may 
result in a perfect cross. 
When "night effect" is present between 

sunset and sunrise, observations sometimes 
show that when a vessel is testing for 
a radio bearing the minimum covers a 
larger  number  of  degrees  than  usual. 
Sometimes, in spite of retuning with the 
compensating condenser,  there  is hardly 
a variation in signal strength over the 
entire 360 degree azimuth of the loop. For 
this, there is at present no remedy. 'When it 
is present and a minimum within four or 
five degrees is available, a doubtful bearing 
may be forwarded to the vessel, along with 
a SVC notifying him of the situation. 
When the Malojo, KII, was making its 

shakedown cruise last summer, it collided with 
another vessel four miles east of the Nantucket 
light-ship. By the aid of our compass the 
Malolo was able to plot her exact position so 
that she could give it to nearby vessels who 
were rushing to her assistance and the day 
was saved.  (It was foggy, otherwise the 
light-ship could have been sighted at the 
short distance of four miles and the collision 
avoided. As it was, radio bearings alone 
were able to lend a hand.) The Malolo now 
proudly runs between the West Coast and 
Hawaii, covering a distance of over 2000 
miles in less than four days, instead of resting 
peacefully in Davy Jones' Locker. 
I recall another instance when I was doing 

compass work at NP W, Eureka, Calif. The 
Daniel Kern, KDXG, somehow or another 
developed a leak below the water line and 
her pumps were unable to handle the large 
amount of water rushing into her hold. Her 
distress signals were picked up and radio 
compass bearings were obtained on her aux-
iliary transmitter. The Coast Guard cutter 
Cahokia, N1TV, was ordered to rush to her 
assistance at once. The Cahokia was in-

(Continued on Page 46) 

Electro-Bug, Jr., $12.50 

A full size, highest class instrument. Special intro-
ductory terms —half with order, half in 30 days. 
Five-day trial, money refunded if not satisfactory. 
SPECIAL WIRELESS M ODEL $17.00. %" sil-
ver contacts, extra heavy cord, will work any hook 
up. Same terms and guarantee of satisfaction as 
Junior. 

ELECTRO MFG. CO. 
443 Stevenson st. San Francisco, Calif. 
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Reniler:seí7Sizelforte 
Pru la> lu  p 1E4 

Make your own test 
for tone perfection 
Almost any audio-system will 

reproduce bass notes if the vol-
ume control is turned way up. 
But the real test is the reception 
you get when volume is reduced 
to almost a whisper. If the bass 
tones are lost, then you know that 
your audio-system is not what it 
should be. Test your own set this 
way. Then compare it to a receiver 
operating with Remler Audio. 
Transformers. The marked dif-
ference will convince you that the 
term, "Tone-Triumph," is no 
exaggeration. 
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System give' 
Set-Builders 
acheemendous 
advantaged 

No. 920, with resonated primary, gives a slightly rising fre-
quen cy characteristic at the lower end of the scale, which compen-
sates for the falling characteristic of No. 921, and produces a 
straight line amplification curve. No. 923 is intended to follow 
the CX350 or UX250 Power Tube. The Secondary is tapped for 
either magnetic or dynamic speaker. Isolation of Power Tube 
plate current eliminates direct-current saturation. 

Another reason why your radio should be 
custom built 

Only in a custom-built receiver can you get the new Remler 
Audio System. The Professional Set-Builder keeps his product 
op-to-date from month to month. He has a tremendous advantage 
over the manufacturer who must plan a full year ahead. 

Progressive set-builders are already placing advance orders for 
these new transformers. They will place them in the new receivers 
they build this fall. They will reconstruct many sets built last year 
in order to bring them up to 1928 audio standards. 

REMLER 
adds six new audio-
transformers 

No. 920.  Resonated Primary, first 
stage, 4% to 1 
ratio   $12.00 
No. 921. Second Stage, 
6% to 1 ratio   $12.00 

No. 923.  Output impedance com-
pensating 
Transformer   $20.00 
No. 900.  Resonated Primary first 
stage, 3% to 1 
ratio   $8.00 

$8.00 
No. 901. Second Stage, 
3% to 1 ratio   
No. 922. Output 
Transformer   $1.0.00 

G UAR A N TEE D B Y  O VER 10  YEARS OF IELE MLE R R ELI ABILI TY 

You know that tone clarity is made—or marred—ill the eLe 
end of your receiver. You know that your audio-transfo ' 
a vital part in delivering undistorted audio-frequen a to Ye  

speaker. 
Now Remler raises tone standards to a new pinnacle of terhne 

accomplishment. Only with the Remler Audio-Transformete  
Cil 

you get the tone range and undistorted reproduction which el.. 
your reception in a class by itself. Now you can meet yoltr a" 

transformer needs from a full Remler line. 

The Remler Laboratories have solved the problem of Per_iâletle 
reception in a unique way. There is no substitute for de  
you secure when you put Remler Audio-Transformerl to ww" 

your circuit. 

The practical and proven idea of Resonated Win • dinge-de tew 
in a new and simple way—is the basic principle behind the_...kre  
System of Audio-Transformers. Used with Dynan* 'l' 
installed according to our instructions, the Remler .rninsfeee e need Pe 
Team, Nos. 920, 921 , 923,  gives a hi gh- gain  and  undist  
output absolutely unequalled in any other system. 

Tell them you saw it in RADIO 

Remler is proud of this latest addition to a line that for ten 
years has stood for absolute radio reliability. If you really enjoy 
>e-perfection, if you demand true tone-clarity, sign and mail the 
coupon below. We will send you complete information about the 
Remler Audio System, what it is and what it does. 

DELIVERY ABOUT SEPTEMBER I 

Chicago 

RDivision of 
GRAY & DANIELSON MANUFACTURING COMPANY 

260 First Street, San Francisco 

Eastern Warehouse, Elkhart, Indiana 

EMLE 

New York 

DIVISION, GRAY le DANIELSON MANUFACTURING Co., 
Street, San Francisco, Calif. 

Send me your Bulletin No. 15 giving all the dope on the new Remler Audio-Transformer System. 

I build and sell radio sets  D 
I do not build radio sets to sell 0 

Street_   City 
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Increase 
your radio 
enjoyment 

replacing each 
Mtube in yoursetwith 
a new Cunningham 
Radio Tube you are sure 
of clear, resonant tone. 
You are virtually giv-
ing new life and energy 
to your radio, and you 
thereby increase your 
radio enjoyment. 

Don't use old or in-
ferior tubes with new 
ones-use new tubes 

throughout. 

1..Cook for the  name 
CUNNINGHAM 
on the Orange and 

Blue carton 
Momfactored owl told outdo right:, panto 
and' bonelou estool owl/or um:trolled h 

Radio Corporation of dowries. 

E. T. CUNNINGHAM, Inc. 
New York (licito San Francisco 
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RADIO GROUNDS 
(Continued from Page 30) 

"If two pipes are driven side by side, 
almost in contact or a few inches apart, 
the resistance of either to a distant earth 
tonnection is the same as when both are 
connected in parallel. For instance, if 
the resistance of one pipe to a distant 
earth contact is 15 ohms, the resistance 
of the two in parallel to the same distant 
point will be approximately 15 ohms. 
This is due to the fact that one f;De is 
driven into the dense current field of the 
other, and consequently can add nothing 
to the distribution of the current over a 
large cross-sectional area of the earth. 
In order to decrease the resistance of 
pipe earth connections in multiple, it is 
necessary to space the pipes 6 feet or 
more apart. With this distance apart, 
and spaced not more than 10 feet apart, 
the total resistance of a number of pipes 
in multiple to a distant earth contact 
will decrease almost in proportion to the 
number of pipes." 
"In general, it can be stated that most 

of the resistance between two pipe earth 
connections resided in the immediate 
vicinity of the pipes. Since driving two 
pipes close together and connecting them 
in parallel does not materially decrease 
the resistance, it is evident that increas-
ing the diameter of one pipe will cause 
very little decrease in resistance. A pipe 
just large enough for mechanical strength 
in driving is all that is required. Since 
the resistance resides mostly close to the 
pipe, and conductivity of soil is due 
almost entirely to moisture, the con-
ductance may be greatly increased by 
adding a good electrolyte, like salt, to 
the soil close to the pipe. Salt not only 
increases the conductivity, but being 
hydroscopic maintains it by attracting 
and holding the moisture upon which the 
conductivity so largely depends. Even if 
the pipe does not quite penetrate to the 
natural moisture level or strata of the 
earth, the salt will do so, as a rule, and 
thus establish a good connection." 
There are several substances which 

have the same effect as common salt in 
increasing the conductivity of the earth. 
Not all of them are hydroscopic, but all 
of them are either more expensive or 
less common and more difficult to obtain 
every place without being any more 
effective than common salt. Copper sul-
phate is rather cheap, but not any better 
for the purpose than salt, and is objec-
tionable because even a small percentage 
of copper sulphate in the earth will cor-
rode most metals available for earth con-
tacts and will kill vegetation, grass, 
flowers, etc., very quickly. 
Galvanized iron pipe grounds which 

have been well salted have been ex-
amined (Wolf, G. E. Rev., Vol. 18) 
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and show no depreciation after 
years in the earth. Fig.. 2 shcws FI 
effect of salt and water in  tise. 
resiro instapnipece 

dorifvgrenou5ndsfee mtaindteothe 4  

50 

o 2. 3 4  6 - 
TIME - DAYS 

Fig. 2. Effect of Added Salt and Water n 
Resistance 

SUMMARY: 

1. Gas and heating-systell pipes sie, 
never be used for a receiving set groj,, 
connection. 
2. Water-pipe systems may or mat 

not offer a good ground connection 
Where pipe systems are insulated be. 
tween the meter and earth,_!1?yilre no 
better than heating pipes. Wh e COI> 
pounds such as "leadite" or cement are 
used in pipe joints the receiving set u," 
not give its full volume, will be broade-
in tuning and less able to receive distant 
signals when the set is grounded to such 
pipe systems. 
3. Electrical disturbance* from pois' 

lines are apt to be increased where 
are grounded to pipe systems. 
4. A good independent ground ‘i 

in general, give better all-round res' - 
for broadcast receiving sets. 
5. A satisfactory independetg gro - 

contact is made by driving a 54 or .. - 
galvanized iron pipe, not less than ô • 
nor more than 8 ft., into the earth 
then providing means to maintain rn, 
turc around the pipe and to periodic 
impregnate the surrounding soa 
common salt. 
6. 'Where an unusually low-rmistst • 

earth-contact is desired, or where tie 
soil is dry, sandy and gravel, two 
more pipes may be driven not les 
6 ft. apart, nor more than 10 ft• aPa", 
and the two or more pipes conosed 
in multiple to form the ground fir 
receiving set. 

itioRT WAVE ADAPTER 
..- Fonrinued from Page 26) 

ilisturb the B supply voltages to 
1-i ctor  and audio stages. It will 
''' iv a minute in most a.c. re-. ear-for the cathode to heat up suf-
'02,, so that signals can be received, 

takes much longer for this to A jf It   
1 ' an is customary when the set is 
,,„ broadcast waves, then the re-
of the flexible wir.es between the 
d the receiver, in the heater 

›IPte'fie-il.t 'risa:tootenn ga lead-inreat.  should be con-
ted to a single pole double throw 
itch, so that the antenna can be 
coy changed from the broadcast te-
e to the short wave set. Tuning is 
ardy the same as for d.c. short wave 
e The tickler condenser is tuned until 
jexctor oscillates, which can usually 
l,..ined by moving the condenser 
te rapidly back and forth until a hiss-
und is heard, and then backing off 

.yittadenser until the noise disappears. 
lo the case of an a.c. adapter, when 
ne tube oscillates, a slight increase in 
-hum will be noted, so that it is quite 
er to find the point where regeneration 
Ata glaximum, which is just before the 
iallatn commences. If the tube breaks 
_mediation with a loud pop, the grid 
ni is of the wrong size; one of around 
'pegohms will be found about right for 

'27 a.c. tube. It is important 
a high ratio vernier dial for each 

stogiontrol, as tuning at waves as low 
30 meters is quite critical, and re-
ires a little practice in order to obtain 
• best results. 
To itate the location of the short 

. e has been arranged, an d while 

tie  

re  dcasting stations , the follow -

guarantee of accuracy of wave or 
-- of pperation is implied, it is correct 
near as we can determine at the time 

g. The time is expressed as 
Standard; Central time will be 

ruts earlier; earlier; Mountain will be two 
lier;ad Pacific time is three 

•..„1.5... - miter. 

r. S. SHORT WAVE STATIONS 

RADIO NOTEBOOE 

(Continued from Page 32) 

other end of the telephone line ee .. 
as though a human being were se' 
the words into the transmittal,  ti; 
the same principle as employed Ill o 
'.:Movietone" system of talking 

101O 

pictures, and indicates that the en' 
cell is de., cial use of the photo-el  

tined to make it a rival 
tube. 

letten  Location 

ti-311. New York, N. Y.  59.96 7 to 11 tD2XAF- schenectady,  N.  Y. 21.96  

33.10  

le YoR New York, N.Y.  30.91 78 ttoo 121 
Kearny, N. J.  65.40 7 to 11 
Cincinnati, 0.  52.00 8 to 12 OW0 

1r,  Ft. Wayne, Ind.  22.80 8 to 10 
Brooklyn, N. Y. 54.00 7 to 11 
Pittsburgh, Pa.  27.00 

62.50 Stoll 

IttIGN SHORT WAVE STATIONS 

Time of 
Opera- 

Wave- tion 
length p. m. 

Wave- Time of 
a' L.-act length Operation 

l, b ey, Aust.  28.5  Indefinite 
urne, Aust 36.0 1.30 p. m. 

7.30 to 8.30 a. m. 
3 to 6 p. m. 

33.0 Indefinite 
50.0  6 to 10 a. m. 
30.2  1.30 to 4 p. m. 

ire 

frij 

ndon. Eng. 

'gland 
a 

nand 

24.0 

fOr1 . 1 COP' 

Behind the POINMET 
radefriark. _ 

1 

Radio set builders and manufacturers 
who realize that a radio must be 
judged by its performance, specify Polymet 
Products whenever it is a question of condensers, 

resistances, grid leaks, rheostats, plugs 
or potentiometers. Send for the Poly-
met catalog showing new products. 

Polymet Manufacturing Corp. 
589 Broadway  New York City 

POLYMET PRODUCTS 

ANOTHER SPECIAL OFFER! 
UNI-RECTRON POWER AMPLIFIERS 

(Ideal for Use With Dynamic Speaker) 

Model AP-935 

As the Uni-Rectron stands 
it is a super power ampli-
fier, which can be used In 
connection with any radio 
set  and  loud  speaker. 
Binding posta are provided 
for input to the Uni-Rec-
iron and output to the 
speaker.  Requires no  bat-
teries for its operation.  It 
obtains its power from the 
110  volt,  60 cycle 
alternating current 
lighting circuit of 
your house. 

List Price $88.50 Each 
(without tubes) 

Special at $19.75 Each 
b ar, see new od poled it «Waal helm autee 

The UX-210 super power 
amplifying tube and the 
UX-216B or 281 rectifying 
tube are used with this 
amplifier,  which  cannot 
overload. From the faint-
est whisper to the loudest 
crash of sound -R. C. A. 

Uni-Rectron  amplifies  each 
note at its true value. High 
and low notes are all treated 

alike.  The volume 
and quality deliv-
ered will be a rev-
elation. 

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY 



For 
Better, 
Clearer 
Rade 

to 
Tubes 
AGAIN CeCo blazes the 
trail in radio engineering 

achievement by introducing 
the popular Screen GridTube 
in an A.C. type:—the AC22. 

The CeCo line of A.C. tubes 
is most complete, embracing 

. practically every existing type 

CeCo Tubes are carried in stock 
by dealers everywhere. Write 
us for unusual and interesting 
booklet entitled "getting the 
most out of your Radio." 

CeCo MANUFACTURING Co. Inc. 
PR O VI D E N C E.  R. S. 
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PHONE TRANSMITTER 

(Continued from Page 35) 

place of the one already in. Now adjust 
neutralizing condenser and its tap until the 
current in the amplifier circuit reads some-
what less. Then readjust the wave and 
reneutralize until the current in the closed 
circuit of the amplifier is down to nearly 
zero. When this condition exists, the circuit 
is perfectly neutralized but the writer has 
found that it could not be realized in practice 
due to some unbalances that could not be 
avoided. It must be kept in mind that this 
neutralizing procedure is all done when the 
plate voltage is disconnected from the ampli-
fier. The plate voltage can now be safely 
applied to the amplifier with no danger of 
injuring the tubes provided that there is 
little or no magnetic coupling between the 
oscillator and its amplifier. The amplifier 
should now read 60 mills per tube. The 
antenna can be coupled in any of the con-
ventional ways. The important thing to re-
member in a power-amplifier is to get as high 
a tank current as possible with a low value 
of plate current, and then operate just a little 
above this point. It would be advisable to 
check the antenna current to see whether it 
rises in proportion with the plate voltage, a 
point which cannot be over-emphasized be-
cause you must have a straight curve for 
perfect modulation, due to the tremendous 
instantaneous voltages that are set up in the 
antenna when modulating. 
The microphone should be a two-button 

type stretched diaphram if possible, but since 
it is very expensive a single button telephone 
variety will do, and the latter is shown in 
the circuit diagram. It will be noticed that 
the secondary of the microphone trans-
former is shunted with a 500,000 ohm po-
tentiometer which is used as a volume control 
and to prevent the first tube from over-
loading. The successive tubes are able to 
withstand the voltage output of the first tube 
so that the whole circuit is operating below 
the overload point The first tube, by virtue 
of the input resistance R. can be controlled 
so that it will not distort, and the second 
tube is biased with 12 volts negative, insuring 
a large grid swing. The plate chokes in the 
first two stages are high enough in inductance 
to provide straight line amplification through 
the audio-frequency range. These chokes are 
all designed so that with not over 10 rn.a. of 
d.c. flowing through their windings, there is 
little effect on their inductance curves as far 
as audio-frequencies are concerned. 
Now we see that we have a practically 

distortionless amplifier up to the modulators. 
The output of the second stage is fed through 
condenser C to a grid-leak of approximately 
10,000 ohms to the modulators. The modu-
lators are biased with about 50 volts so as to 
draw about 25 mills each. This is the best 
part of the curve for our purpose. When 
actually modulating we note very little 
change in plate current of the modulators, 
and we can get nearly 100 per cent modula-
tion without letting the grids of the modu-
lators go over one or two mills positive. 
Our whole audio-frequency circuit is working 
below the point of distortion making for good 
quality and due to the fact that we have three 
modulators connected in parallel the Heising 
choke need not be over 30 henries. Care 
should be taken, however, that the chokes 
selected are able to carry the combined cur-
rent of the amplifier and the modulators or a 
total of nearly 200 mills without saturation. 
It may be necessary to parallel two 100-henry 
chokes such as are used in eliminators. 
Saturation will result in distortion which is 
not so noticeable on voice as on music. 
The best way to tell whether the set is 

completely modulated is to keep on increasing 
the audio-frequency input until the antenna 
ammeter deflects up. A good rule to follow 
is to not let the grid current of the rnodu-
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lators rise above one or two milk K 
leads short so as to avoid radio 
feedback into the audio system, ehar ,,,,‘„,„-ene3. 
by a squeal and an enormous increase-7. " 
current on the modulators. If the mie  
lead is long it should be shielded 14°,7: 
This transmitter has been tested end., 

most severe conditions and its range  it* 
markable. Modulation tests showed 
frequencies from 100 cycles to s000 a 
were being transmitted and the 
speech were present Remember to ke.:, 
audio-frequency at a constant level; tee e 
let the modulator grid current rise to or-e 
two mills when using voice, and a  
mission that will be a delight to nett  
will be the result. Observe the values ilIt 
in the drawing, and the type of tubes  
This transmitter can easily be converted " 
50 watts or 100, substituting SO-Watt 
in place of the 210s, as the oscillator 
furnish grid swing to operate a 50-wait  

SHORT WAVE STUFF 
(Continued from Page 34) 

discharge out of phase, causing slight ut, 
ing at the key or relay points. 
Comments on the "different" tone can be 

blamed onto the mercury arc. The who!, 
thing seems to center around such sizes 
details as, for instance, putting a coil of idgc 
around the legs of the arc. Some arcs require 
tinfoil closely wrapped around each leg 
a distance of from one to four inches, th, 
being necessary before the tube will "diet 
However' by replacing the tin foil with a co, 
of about 500 turns of fine wire of a diner, 
large enough to,pass the maximum plate cur 
rent the tone Ánd even the sharpness of the 
wave can be varied. The plate voltage 
caused to pass through the length of the coi., 
before entering the rectifying arms. Th 
direction of current flow will affect the as 
differently and the leads should be revend 
noting the effect. 
The distance the coil extends down tir 

length of the arms will govern to 900It 
extent the "starting" voltage and in caw 
quence the character of the output. Th, 
with a variable center tap such as a 1104 
heater element with a slider arranged le v/r! 
the center tap the arc can be filtered wits 
a single choke and condenser to give ati• 
pure d.c. having only a slight percentage 
modulation. 
The arc is started automati 

of a "buzzer" type shaker7il tarne ; 
shaken with a lateral motion,  best 
much easier on the tube mechanic 
being more effective with less movemed 
the tube. A no-voltage-relen coil is re-
wound with heavy wire and connected in tie 
center leg of the keep-a-live circuit. The 
of this relay carries two contacts which so 
held open while current is flowing in de 
keep-a-live circuit, but in the event of the et 
going out the contacts are released and cleos 
the shaker circuit and the starting electet 
The inertia of the arc is sufficient to keeP t" 
period of vibration low and is adjusted 
what by a spring which holds the °flue.  
closed. 
For some time a shield grid receiver 

been in use here, of the usual variety. A 
arrangement built around another deve 
ment of Mr. Lee is an a.c. heater tee 111 , 

grid tube. This tube by cone 
measurements has proven to be su 
anything yet tried Tests prove it - 
fully a hundred per cent better 
standard d.c. filament SG tube. The ree :.„,-
as used now is completely operated 
a.c. and on head phones no trace of btu', 
noticeable.  Heater  type tubes are  e 
throughout.   
Complete dope will be given on the 

as soon as data can be arranged. 

TUNI N G  UNIT 

--dg'ieudgai gire èee-
> ere: 

NATIONAL 0   
 awe» 

For Experimental use with  the new Screen Grid Tube 

2 2 2 

A NE W NATIONAL Browning-Drake Transformer, together with a new and beautiful Velvet Ver-
flier Drum dial, Type F, brings out the good qualities of this highly efficient tube in a manner that is 

both pleasing and inspiring to the experimenter. Perfectly stable operation is obtained without the use of 
cumbersome shields or other energy-absorbing devices. The rigid workmanlike construction of this unit 
makes its installation simple and permanent. No cutting of sub-panel is required. Everything goes into 
place with a minimum of fitting and wiring. You will be agreeably surprised at the efficient results derived 
with this tuning-unit when used with the UX 222 tubes. List Price type 222 $2 5.00.Two other types also available. 

N ATI O NAL  P US H-P ULL 
A MPLIFIER-for 2100f 250 tubes. 
For the fidelity and volume of distortion-
less audio reproduction now required by 
modern radio standards and now made 
possible by recent speaker developments. 
The curve is "flat" over practically all 
audio-frequencies, the power output suf-
ficient for the largest ball. The design is 
compact —the quality is NATIONAL 

N A TI O NAL SH O R T- WA VE 
EQUIP MENT for use with 222 tube 
This NATIONAL Velvet Vernier Dial Type 
E and special Equicyde Short- Wave Conden-
ser are now offered by NATIONAL CO. 
INC., for experimental work in short-wave 
reception of broadcast,code and television sig-
nals. Also offered are newly designed short-
wave R. F. Transformers in a set of 4, cover-
ing the bands from 15 to 115 meters, R. F. 
Choke, H. F. Impedance, special Panel and 
sub-Panel with all sockets and mounting dips. 

Send for new Bulletin 130-P 
We shall be at the Pacific Radio Show, San Francisco, Don Wallace in Charge. Booth No. 123. Look us up. 

NATIONAL CO • INC •  W • A • READY • PRES •  MALDEN • MASS • 

Two radio 
magazines for 
the price of 

ONE! 
hundreds and hundreds of 
readers of "RADIO" have 
nailed themselves of our 
'Pedal money saving offer 
[thereby you subscribe to two 
radio Ilagazines for the price 
of ant "CITIZENS' RADIO 
CALL BOOK" and "RADIO" 
-loth magazines sent to your 
address for a full year for the 

price of a one year subscrip-
tion to "RADIO"—$2.50. The 
next issue of the "CALL 
BOOK" will be out on Sep-
tember first Better subscribe 
now to avoid missing it. 
"RADIO" will be sent to you 
for 12 months, starting with 
our September issue, out on 
August 25th. Save $2.50 by 
subscribing today. 

MAIL COUPON NOW! 
co UPO N 

rands., calf, 
BOOK" for one full year starting with the SEPTEMBER 
both magaz ines.  

ii O2.50.  Send me "RADIO" and "CITIZENS' RADIO 

e Stimulate , 

hreet and  \ 

eit'l  an d 

'MUMMY 

STRUCTURAL 
STRENGTH! 

_ 
Lope% stotispq 
•, %. 4..  . 

-.., 

;". 
il "• * 

WITHSTAND the ravages of time and the elements, 
To quality and strength in a Filter Condenser or Block must be inbuilt. 
Beneath the attractive exteriors of Aerovoz Filter Condensers 
and Filter Blocks lies a sturdy framework built to endure the 
onslaughts of voltage surges and unusual service conditions. 
The Aerovoz complete line of Condensers and Resistors includes 
Moulded Mica and Filter Condensers. Heavy Duty Pyrohms, 
Non-Inductive Lavites and Metalohm Grid Leaks and Resistors. 
The Aerovoz Research Worker is a free monthly publication 
that will keep you abreast of the latest developments in Radio. 
Write for it today. 

f ROVOY 
68-A WASHINGTON ST., 
BROOKLYN, N. Y. 
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A. C. Meter 
For Filament Control 
The advent of vacuum tubes having filaments ex-

cited from alternating current has created the neces-
sity for an absolute means of controlling the voltage 
applied to the filaments. Variation in house lighting 
voltage is often such that a permanent setting of the 
filament rheostat cannot be made with any assutance 
that it will be correct for more than a few minutes. 
Again the characteristics of the radio set are frequently found to be such that a par-
ticular setting of the filament rheostat is necessary to eliminate objectionable hum. 

For A. C. filament control the Jewell Pattern No. 190 A. C. panel mounting 
voltmeter is ideal. It has a body diameter of 2 inches and in general appearance is 
the same as the Jewell Pattern No. 135. The movement is an accurate, moving 
vane type, designed for continuous service with special modifications for the small 
size case. Energy consumption is very small. 

The instrument is available in ranges of 0-1.5, 0-3, 0-8, 0-10, 0-15 and 0-150 
volts. 

Pattern No. 190 
A. C. Voltmeter 

Write for descriptive circular No. 1145 

Jewell Electrical Instrument Company 
1650 WALNUT STREET, CHICAGO 

"28 Years Making Good Instruments" 

SELL ALL NEW ENGLAND AT THESE SHOWS 

More than 100,000 people will inspect the lines exhibited 
at the 

EIGHTH ANNUAL BOSTON RADIO EXPOSITION 

SECOND ANNUAL NEW ENGLAND AERO SHOW 
Mechanics Building, October 1 to 6, incl. 

And the dealers will have a pre-view at the 

NEW ENGLAND RADIO TRADE SHOW 
AUGUST 1 AND 2 

Space in the Trade Show is limited to exhibitors 
in regular October Show and given free to 
manufacturers in proportion to space held. 

RHODE ISLAND RADIO SHOW 
OCTOBER 16, 17, 18, 19 

Providence, R. I. 

Write or Wire 

SHELDON FAIRBANKS EXPOSITION, INC. 
209 Massachusetts Ave., Boston, Mass. 
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VCE 
GMT 
0215 
1415 
NAA 
75th Time 
1030 AM 
955 PM 
NOON 

COMMERCIAL BRASSPOUltin 
(Continued from Page 39) 

formed time and again as to her 
obtained by radio-compass bearinp reor 
damaged ship was drifting constangy 
southeast. Along about evening the Cakaki: 
located the Daniel Kern and took her safei  
in tow for Eureka.  Again the day wa: 
saved.La  
Last 

-ea wee, 
t summer (1927) many bear i, 

obtained on those transoceanic gym , plate.  
which carried radio, several were sib e 
taailedeckononCohmismpaonsditier Byon,e rd's houl pdlainine, akerceipdienne,  

occur.Now a word about NBS. Thi s station  
on the lonely little isle of Nantucket, 
miles off the southern coast of  
As it is rather difficult for the men to ga tr 
the mainland very often, recreation a, 
entertainment are sought on the ins, 
Dances are given every once in a w 
motoring, hunting and swimmin 

f% coa streti guredgua rdsmen,u h ich 

dulged in quite a bit. ThpeeoPople.Pn 1 trick  sir  
a few theusand, consisting moIy of h0, 
me keepers an a  w c 

doesn't forget us here, but furnish., us 5,,, 
several daily papers from Boston (a 'jolt 
late, of course), magazines athletic gear  
ammunition, etc. Such is the life of a bras> 
pounder on an island not much larger din 
a large rock at sea. 
The three stations in this vicinity, nat., 

NBS, NGO and NAE furnish some excellent 
crosses on vessels when they arrive off tie 
Nantucket Lightship, and they work together 
speedily and accurately when heavy fog ars 
in. Eachi__süd every one of the station, a., 
furnisbA; with a chart of the vicinin - 
which it operates, and when plotting bear 
lugs, we hit 'em right on the head. 
I am sure that if some of the operavr. 

that go by NBS, happen to read this arIc 
they will vouch for me in making def 
statements. There are many dark and storm 
nights, when the radio compass hears do 
cries of lost ships, and says: "there you art 
P. S.—I just remembered another th 

Some time ago an English vessel was cons 
up along the coast and asked "laSJ QTE• 
I informed him that this was the good ' 
U.S.A., and that we did not charge for ti 
bearings.  (You know that In Sn ead 
costs five shillings ($1.24) fad a radio haa' 
ing.)  Well, that Limie kept on regime: 
so many beatings after that SVC, tilt 
began to think he was Scotch. 

 •Imm 
GENERAL TRANSATLA M 

NOTES 

By FRED V. TRUEBLOOD 

Ice Reports 
CAPE RACE, N 
WAVE 
600 Spk. 
600 Spk. , 
ARLING111 
WAVE 
2655 ICW 
2655 ICW 
2655 ICW 

Ice Patrol Boat 
NIDK-75th. Meridian Tittle. 6 a-la 

6 p.m. on 600 Spark. 7 a.m. and 7 P•le• 
1621 CW. Message sent 3 times with 2 a 
between times. 
UA, Names, France, :sends very g".-, 

at 1230 GMT on 2800 Spk. He covers Pr . 
Atlantic weather conditions. 
BZB, Bermuda Dockyard, 32. 19 N., 

W. Local weather report. 0015 and» 
1600 spk. 0020 and 1220 GMT, 600 it ›. 
POT TERCEIRA, AZORES- 38•_".,,,de 

27.08 W. 1000 spk. New internatioe,,,r 
(very good), 0830, 1330, 1830, 0030 tf "' 

inTERS TO THE EDITOR 

Anent Hamantics 
June 5, 1928. 

i have read with interest the articles 
•es" by Paul Otto and "Why Pre-

Radio Conditions," by L W. Gillis in 
issue of RADIO and I would like to 

., P-iere  comments for publication or not 
let a 
. too cle°° ". 
sight explain that I am an ex-navy, ex-
I,reiai, ex-broadcast operator an d at 
",nperator amateur station 1VB, so that rif can see all sides of the operating 
sid)ough I admit I have been out of 

e,   -eh w ith the commercial game for a few 

rut 
Hoe Mr. Otto and Mr. Gillis seem to use 
'word "Ham" quite frequently, the former 

in my opinion, in the correct sense, 
;ire the latter specifically designates the 

It is regrettable that this word is 
r airionly by Mr. Gillis, but by many 
ber , uding some amateurs themselves, 
piste of the word "amateur." For there 
Itetay of "hams" in the commercial game, 
Mr. Otto says, more than there should be, 
•'ng their duties and responsibilities, 
y so when compared with the ama-
where he practically hurts no one but 

'ma 
gr. Gillis may be right in some instances 
cere the amateurs are "ousting" the com-
-mills but I think he is more or less pessi-
-wie, as the commercial game appeals to 
' T a small minority of the amateurs. Their 
.if Interest is experimenting, "monkeying" 
ith afferent circuits, etc., while the routine 
grading watches in commercial work does 
t appeal to them. They like to obtain a 
ariercial ticket, hang it up in their own 
›id, and forget it as far  as  rea lly us ing  it 

,r. Gillis uses one or two bard names in 
Firing to his "Hams" and I am afraid he 
le that there are "saps" and gentlemen 
all kinds of businesses and trades. This 

Y.1.1q true in the commercial as well as the 
moor ranks, and I do believe many a 
eassial operator leaves a poor impression 
4%rd-boiled first mate or shell-backed 
..réperhaps not in the same way, but I•; h Md. 
I Presume Mr. Gillis is a commercial op-
tor. What ma de him  a commercial  
/tutor? Does he forget his first trip when 
was "green"? And possibly "greener" 
el any amateur that ever went to sea. I do 
e and I can't say that I exactly brag 
la that trip. 

Don he forget that the average amateur is 
well versed in radio theory and operating 
the average commercial as far as actual 
elfin goes? Does he realize that many 
amateur can handle a key as well and in 
ellY of eases better than a commercial? 
another question:  Who formed the 
alaTneheofamthaeteunrasv,y  th operators during the 

not  e commercials, as 
: alanber of commercials in the game then 
' °WY a drop in the bucket to what the 

t,t' i,l ew  radio schools. 

laakt When  

i - • 

:
.'  Part of the blame of the plenti-
yetiamnardI. oo arm ypilenrsa: orriuss h to d ththeouwsaanrdswhoefn tntehne 

, etted. And I think Mr. Gillis can  
Place pa 

Lars, .as a whole letshoi  nk you are making a andh eartily 
willblfiamnde the  your 

7' ur the cormnercial ranks as well as 
•raateur. The amateur is here to stay, 
gto:st glaternational conference at Wash-
s- emed that and it seems to one the 
, „.., an »tor an understanding between the 
. pi- , 

.., °ens is a breakdown of the barrier 
arcials have intentionally or un-
11:v set up.  Many a commercial 

would profit by turning amateur for a while. 
Very sincerely yours, 

W ALTER L GLOVER, 1VB. 
Newtown, Conn. 

Regarding Torusolenoid Coils 
Sir: 
A question has been raised on the method 

of inserting a primary in a torusolenoid for 
the purpose of making it a radio frequency 
transformer following the publication of the 
original story on pg. 22, May, 1928, RADIO. 
If it is remembered that the torusolenoid is 

essentially two ordinary coils connected in 
parallel, much of the mystery surrounding the 
placing of a second winding in their field will 
be dispelled. Since there are two coils, two 
primaries are required to give symmetrical 
coupling of the circuits, one primary associ-
ated with each main coil. Each primary is 
wound in the same direction as the secondary 
in which it is placed, exactly as would be 
done were the primary to be wound on the 
form of an ordinary r.f. transformer. 
The primary coil is wound with the wire 

"bunched" and is slipped in between the turns 
of the main coil so that they are both coaxial. 
One primary is placed at what would be the 
end of each main coil, were they separate. 
Since corresponding ends of the torusolenoid 
coils are adjacent to each other, both prima-
ries are located close together. 
The inside ends of the primaries are con-

nected together to give one primary terminal, 
the outside ends to give the other. The ter-
minal of the main coil nearest the primaries 
is connected to the filament (grounded) side 
of the circuit to reduce capacity effects, ex-
actly as is done in ordinary r.f. transformer 
practice. 
In answer to a query requesting the size 

primary to use for screen-grid tube work it 
is recommended that the primary-secondary 
transformer method of coupling not be used; 
rather, that the impedance method be em-
ployed, which method requires only one ordi-
nary torusolenoid coil.  Francis Churchill 
gives this circuit in his story on shield-grid 
tubes for the "Hi-Q" receiver on page 28, 
January, 1928, RADIO. It can be said with 
utter truthfulness that the attributes of the 
torusolenoid make it unqualifiedly the best 
coil for use with shield-grid tubes. 

HARRY R. LUBCKE. 

June 8, 1928. 
Sir: I read with interest an article in the 

May issue of RADIO describing a toroid coil 
which had just been invented by a Professor 
Ross Gunn of Yale. This coil was referred 
to in the article as "the greatest improvement 
in coil construction in the history of modern 
radio." Unless I have misconstrued the de-
scription of the coil in question, the inven-
tion appears to be completely anticipated and 
disclosed in German patent No. 309,211 of 
September, 1919. 
I am calling this to your attention because 

I know that it always has been the policy 
of RADIO to print only authentic information. 

T. R. GOLDSBOROUGH, 
Patent Department, 

Westinghouse Elec. 8r Mfg. Co. 

An Appreciated Bouquet 
Sir: Some time ago I happened to pick up 

a copy of Limo on a news stand, and looked 
through the table of contents. I bought that 
copy, the May number, by the way, and I 
wish to say that for covering radio from 
one end of the field to the other, RADIO is the 
best little magazine that I have ever had the 
fortune to meet. 
Your advertisements cover as much if not 

more ground than I have ever seen in any 
one periodical; your "Radiotorial Comment" 
is worth the price of the magazine, by itself; 
the separate departments seem to be so deep 

(Continued on Page 49) 
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HAMMARLUND Presents 4 

a Were' 
Knob-Control 
DRU M DIAL 

A richly embossed 
oxidized bronze es-
cutcheon of exclu-
sive design and 
graceful propor-
tions. 

LIAMMARLUND now offers a new illum-
inated drum dial of unusual beauty and 

distinctive features. 
Controlled by a knob that can be placed 

in any position on the panel, desirable ¿or 
attractive balance. 
The driving mechanism is a silk and linen 

cord, gripping a drum. Cannot slip —abso-
lutely no lost motion. This cord has with-
stood 36,600 full-range movements of a large 
multiple condenser without stretching, fray-
ing or breaking. 

If your Dealer can't supply you, 
write direct to us. Ask for 
Hammarlund literature. 

HAMMARLUND MFG. CO. 
424-438 W. 33rd St., New Yor k 4t,  tiaZtait. Rathn 

ammarlund 
P R E CI 51 0 -

P R ODU CTS 

PracticalP--à 

Radio Telegraphy 
A new book, worthy of a place in any 
radio man's library. Written by Arthur 
R. Nilson, Director West Side Y.M.C.A. 
Radio Institute, New York and J. L. 
Hornung, Chief Instructor, West Side 
Y.M.C.A. Radio Institute, New York. 
A book expressly for radio students 
preparing to become radio operators. A 
fine general handbook for those having 
to use and care for modern radio trans-
mitting and receiving equipment. Every 
commercial operator shoirld have this 
very latest down-to-the-minute book. 
Wonderful help to those who contem-
plate taking commercial operator's ex-
aminations. 

380 PAGES 

tions. Will be sent postpaid 
Bound in cloth. 223 illustra. 

00 upon receipt or price  to an y  • 
part of the U. S. or Canada. 
Edition limited. Prompt ac-
tion necessary. 

PUBLISHERS OF "RADIO" 

433 Pacific Building  San Francisco 

WANTED 
Radio equipment of standard and obso-
lete types.  We buy tremendous 
quantities. What have you? 

References 
Anglo & London Paris National Bank 

RADIO EQUIPMENT CO. 
942 Market Street  San Francisco 
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HERE IS A— 
COUNTER 

TUBE CHECKER 
Model 
533 

Which Requires 
NO BATTERIES 
Operates direct from the A.C. Light Socket, or 

any other A.C. -60 cycle-40 to 130 volt source of 
supply. 
Proper Voltage Regulation is quicldy obtained by 

means of the Voltage Adjusting Dial and the Volt-
age Indicator. 
Will test every type of tube (A.C. or D.C.-4mo-

ing filament voltages of 1.5, 2.5, 3.3, 5 or 7.5 volts, 
including filament type rectifying tubes). 
Check tubes at the time of sale—It prevents come-

backs and makes satisfied customers. 
Your jobber will supply you, or write direct to: 

Weston Electrical Instrument Corp. 
600 Frelinghuysen Ave., Newark, N. J. 

Pacific Coast Representatives 
GRAYBAR ELECTRIC  A. A. BARBERA 

COMPANY, Inc.  Los Angeles. Cali f. 
84 Marion Street  REPAIR SERVICE 
Seattle, Wash.  LABORATORY 

J. H. SOUTHARD  682 Mission Street 
San Francisco, Calif.  San Francisco, Calif. 

WESTON 
RADI O 

I NSTI M MENTS 

INTERFERENCE BLOODHOUND 

(Continued from Page 21) 

and a jack mounted in the end of the 
dowel, the whole thing was easily de-
mountable. Connection to the set was 
made by a 6-ft. loud speaker cord. The 
capacity between the leads did not seem 
to materially affect the tuning of the 
loop circuit. 
An old Radiola "semi-portable" panel 

was built into a specially made oak car-
rying case. This set carried a filament 
voltmeter to provide a check on the fila-
ment circuit in order that accurate meas-
urements of signal intensity could be 
made. 
The visible indicator and all batteries 

were built into a small carrying case. 

saves tubes —sweetens 
reception 

A-C tubes, filters and step-
down transformers are built 
to operate on 110 volts. In 
many places the normal line 
voltage is from 112 to 118 
volts. In most places the volt-
age varies, so that sometime 
during day or night there are 
"surges" which burn out tubes 
and harm sets. 

Wirt A-C Voltage Regulator 
protects set 
and tubes, 
eliminates 
extraneous 
line noises 
and thus im-
provesthe 
tonal quality 
of your set. 
The speak-  TURN THIS 

ing voice CONTROL 
RING TO 

comes in  VOLTAGE 

truer and clearer, music is sweeter 
and more pleasing, and the har-
mony perfectly balanced. 
Only 112.25. If your dealer cannot 
supply you, send direct. Get yours 
today. 
THE WIRT COMPANY 
5221 Greene St., Philadelphia, Pa. 

WIRT 

A• C V OLTA GE 

RE GULAT OR 

CABLE 

";"E'T 

oicse.arOn 

PINS TO 
CONVENIENCE 
OUTLET 
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Fig. 1. Visible Indicator of Radio 
Interference 

The indicator consisted of an extra audio 
stage with a milliammeter connected in 
the plate circuit in place of a loud 
speaker, as shown in the picture Fig. 1. 
This is connected directly to the output 
of the set, and, as will be noted from 
the accompanying diagram, Fig. 2, a high 
voltage C battery is used. 

MIDI° fiVQ.  S.11i.24 
TRAMP' 

AMPelIf 
- 

e-4s KITS )1 .9C)-135 fOgif 

Fig. 2 Diagram of Vacuum Tube 
Voltmeter 

A New 
Loudspeakin 

The latest developtnim of 
two of the f oremost radio 
engineers — A retnarkabie 
acoustic achievetnesi 

The 
E. R. L. 

Dyna-Motivg 
Unit 

Sold in three distinct forms-. 
Unit alone, Kit or Complete 
Speaker. 
Works on any set with any 

power, perfect tone and enormous 
volume. 
Write for full details. The price 

is astonishingly low. 

Experimenters Radio Labs, 
25-R Church St., New York 

The unit works as follows: The tube 
in the amplifier will draw a certain 
amount of current whether there is a 
signal or not. Increase the bias battery 
until there is no current flowing when 
there is no signal. Upon reaching this 
point it will be found that the reading on 
the meter scale will be proportional to 
the strength of the signal. To prove this, 
tune in some sound with the loop turned 
broadside towards it. Slowly rotate the 
loop until it points at the source of inter-
ference and note the amount of increase. 
This really is a mild form of a vacuum 
tube voltmeter, one of the most sensitive 
instruments known. 
An interesting experiment may be 

made by shunting a loud speaker directly 
across the primary winding of the input 
transformer of the indicator stage. This 
permits hearing as well as seeing the 
signal and is an invaluable aid in pre-
liminary trouble shooting work. After 
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Quality lelb Products 

Potter Condensa 
BR.Nr eat Aum7 Q'(,5.006 
'4t-ee---onRp  ,r=7:15\ej % rpm% 
e t TRl eeee, 

4e .* uBERT ANSFORMER 01 

KII4N .R--4í  te ger ›* egglai  

ect :44DGÑ  „«,;e1Pee leell e  

amt.  t»-àsee77 
s e er cata BOSWORM ELKTRCIi601 

tzazc 

my$F5'0>TE c eelrearazpai L l 

CLtOItt   

Treee roguagcoutceett ett, 

ntaye qz,)eie" ) 

7c >2:"'& 1 7"4"1 7e-- 
DeOSICPWOZCOrPe e 000-
otter Manufacturing Co. 

No. Chicago, UL 

Pacific Coast Offices 
005 MISSION STREET 

San Francisco  Califeeld. 

Gerald Best's 

SUPER BLUE PRINT% 
'The complete working phefe.IIM --..tifulige la 
building the new incomparaele LTriog 0 
115 Kilocycle superbe  
structious for building. 

postpaidsiici  ie  
$  .00 e t rt. 1 check or mone9 

also accepted. "RAVI 
Bldg., San Franniac0. 

jo r   
SETTER RADIO 

6 m ial oi 36 pages and cover —with 88 illustra-
log and over 20.000 words of practical, concise, 
loggly...tfiderstood text —prepared by Austin C. 

a in collaboration with our engineering 

rforeg Gateway to Better Radio" tells what's bettering your radio receiver, amplifier or 
m it! what's what in A-C tubes, short-wave robe, improved tone quality, added sensitivity, 
se en! and what's what in interpreting radio 

t u 
and innovations for beat results.  Usable, 
h. Unbgased.  JIM the plain radio truth. 
you can put to work.  ALL FOR 25 
to defray mechanical costs of publishing! 

Order your copy of this manual mono--
before it is out of print—from yostr 
local radio dealer, or direct from MI 
by remittal: 25e in :tempi or coin 

Mexican Mechanical Laboratories, Inc. 
Specialists in Variable Resistor' 

15-7 N. Mrth St.  BrooklYn, N. Y. 

FAROSTAT 
Reg. U. S.  Pat. Off. 

AMPERITF. the self-adjusting fila. 
meat control has been time-tested 
loy the world's leading radio de-
ipers. Entirely unlike fixed 
redden.  t bps for every 
tube—battery OrA.C.$1.10, 
with mountnig (in U.S.A.) 

dealers. 
Dontand AMPER/TE. 

FR EE 
-  Ans perito 
Bias Book" 
of kind eir-
cuita and con-
s e  i ehon da pt  

A  8 

RADIALL CO. 
50 Franklin St. 
New York 

RIT %."SELF:A.111-1..efigd"Rheartat‘ 
Get the Thrill of Real DX 

,"•5espli 
zwn 

"Or the Code -

Ônickly and easily at home 
\ -ith the Teleplex Code Sender. 4.1T0he only instrument that  
REPROD UCES  actual 
sending l f expert opera-
tors.  Send. messages, 

• radiograms, etc. — regular 
code traffic at any speed. You 
"listen and learn." No expe-
rience necessary. Endorsed by 

hei'i ,,N ay  leading Technical and Telegraph . „  lete set of Record-Tapes (Wireless 
11rikese, ) ..1t1Pushed with the Teleplex. Remember — 
.1.7. .̀.J eelngs you the thrill of real DX. Write 
bt .....et ¡L, 

r el 'EX co.. 76 Cortlandt St., New York City 

FROM Chicago's Old-
est Radio Jobbers. The 

M,  ostValuable Radio Catalog. 
'I your copy today —IT'S FREE! 
PRONE MAINTENANCE CO. 
Wells St., Dept. 86, Chicago, Ill. 

having made a few tests with the speaker 
left plugged in you will believe what 
has been said regarding the human ear. 
It must be remembered at all times dur-
ing the operation of this equipment that 
a constant filament voltage must be 
maintained, otherwise a varying plate 
current will result, producing a fluctua-
tion of meter readings that will defeat 
the whole purpose of the test. 
A word about the set in operation may 

not be amiss. This is best accomplished 
by recounting an actual incident that 
occurred.  The power company men 
were trying to locate a "leak" that was 
causing a lot of noise in a nearby radio 
set. The loop on the car pointed toward 
a power line some 200 ft. away. The 
men had been riding all over the terri-
tory, but wherever they went the buzz 
sounded just as loud in their head set. 
The trouble car was brought into use. 
All bearings taken indicated that the 
source in interference was in a certain 
block. Starting at the corner, the car 
was driven slowly down the street with 
the speaker left plugged in. Within 5 ft. 
of a certain pole the reading on the 
meter began to climb. Directly opposite 
it doubled. A couple of yards beyond it 
dropped back to normal. However, there 
was one thing that could not be over-
looked. During all this time the audible 
strength of the signal had not increased 
enough to notice, which goes to show 
that you never can tell without some-
thing to look at. From the above de-
scription and the accompanying diagram 
the reader can plan •his own outfit. 
Should there be anything that has not 
been clearly brought out more detailed 
information will gladly be given upon 
receipt of a letter addressed to the 
writer, care of this magazine. 

LETTERS TO THE EDITOR 
(Continued from Page 47) 

into the radio game that they have passed the 
stage of turning back, and your department, 
"The Commercial Brasspounder," is a god-
send to the members of the radio fraternity, 
who, like myself, have to depend a good deal 
upon such publications, to keep ourselves 
abreast of the numerous developments that 
are always being made by the "game" in 
general. 
If you happen to have a bit of space in one 

of the future issues, please give the boys the 
following dope on XDA. Many of the inter-
coastal operators seem to be lacking sadly in 
information concerning this station. 
XDA, Mexico City, broadcasts time and 

weather at 11:00 a. rn. and 5:00 p. m., Pacific 
Standard Time, on a wave of about 2700 
meters, C. W. His weather report consists 
of numerical code observations from 18 Mex-
ican cities, followed by forecasts for eight 
zones, as follow: West Gulf of Mexico, north 
and south portions: Coast of Yucatan, West 
Coast of Lower California, Gulf of Califor-
nia, north and south portions; South Pacific 
Coast of Mexico, Gulf of Tehuantepec. 
The forecasts are sent in Spanish, and a 

short acquaintance with them makes it easy 
to translate into English. Immediately after 
the XDA, ()ST, XAE, Mazatlan, rebroad-

(Continued on Page 50) 
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BeYourOwnBroadca t., 
fool your 
potion 

The Sky Is the Limit 
A New Idea for a Radio Party! 
The mystic Home Broadcaster is 

attached to any radio set in a jiffy. 
No skill required. Stretch long ex-
tension cord into another room or 
closet, press the switch button on 
the microphone which automatically 
cuts off radio reception and you 
begin to broadcast 

Then the Fun Begins! 
Sing —Joke—Play —The sky is the 

limit! Release the button and radio 
reception cranes through once more, Slip a Home 
Broadcaster in your pocket when you go to the 
next radio party and see what happens. It is not 
necessary to remove the Broadcaster from the Set. 
It can be left permanently connected to the Set as it 
will not interfere with radio reception. The Broad-
caster is therefore always ready for instant use. 

Send No Money! 
Pay postman $4.95 plus postage for the Home 
Broadcaster outfit consisting of Microphone, Special 
extension cord and adaptor plug. State whether you 
want the Type U. X., using 4-prong detector tubes 
or Type A. C., using 5-prong detector tubes. If you 
are not entirely satisfied your money will be returned. 

ELBA PRODUCTS MFG. CO. 
726 Atlantic Avenue, B'klyn, N. Y., Dept. 115 

Photoelectric Cells — Glow 
Lamps and Television Disks 

Write for Bulletin E-3 

PHOTION INSTRUMENT CORP. 
574 Southern Blvd., New York City 

The First of Its Kind 
The book you have been 

awaiting! 
Do you own a B battery elim-

inator? . . . Have you built a 
B battery eliminator? . . . Are 
you going to build a B battery 
eliminator? 
Every B eliminator problem is solved 

in the "Laboratory Treatise on B Bat-
tery Eliminator Design and Construc-
tion," by John F. Rider, the first and 
only book devoted solely to B elimina-
tor problems. 88 pages, 81/2 x11 with 
71 illustrations. Price $1.00. 
Read this book and get the most out 

of your eliminator . . . learn how to 
design an eliminator . . . how to cal-
culate output resistances . . . how to 
adapt an eliminator to various receiv-
ers . . . how to stop "motor boating" 
. . . how to improve your eliminator 
. . . EVERYTHING about B elim-
inators ... EVERY B ELIMINATOR 
OWNER AND CONSTRUCTOR 
SHOULD  HAVE  A COPY  OF 
THIS BOOK. 

Write for list of other books 

RADIO TREATISE CO. 
270 Madison Ave.  New York City 
— — — MAIL THIS COUPON — — — 
Here is my $1.00 for the "B Eliminator 
Treatise,' to be mailed postpaid to 

Name_   

Address.   

City  State 
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Every High Grade Circuit 
or Receiver Today! 

HE SECRET e rti , • 

The use of Ionised Helium gives to 
the Raytheon "BH" Tube a superior 
ruggedness, a far longer life and a 
sustained voltage. Be sure you get a 
Raytheon "BR ' for your eliminator 
when the tube needs replacing, which 
is generally every nine to twelve months. 

*X-L NEW BAKELITE INSU-
LATED PUSH POSTS 

The perfect binding post at last! Con-
venient, simple; permanent connections. 
Yon don't have to remember to tighten 
them. Push down the X-L, insert wire, 
remove pressure. Connection is tight and 
will nay tight. No vibrations can loosen. 
Release Instantly. Engraved in all stand-
ard markings. Price each, 15 cents. 

FREE Big new up-to-date book of wiring diagrams 
of all leading circuits. Write today for copy. 

XLRadio Laboratories 
Dept. J. 1224 Belmont Ave., Chicago, Ill. 

AIR LINER CALL LETTERS 
(Continued from Page 33) 

of the dirigible balloon type and is at-
tached to the French Navy, special calls 
are assigned, as is the case with dirigibles 
having names. The French planes occupy 
the greatest amount of space in this new 
list, all machines on all air routes as well 
as army and navy ships which are radio-
equipped being mentioned. The general 
call fdi. French aircraft is FOZ. 
British flying boats and land planes on 

the air lines and with the Royal Air 
Force are also mentioned, the letters all 
starting with G, such as GEBAJ. All 
Royal Air Force machines can be called 
by the call of GEZAA, used as a general 
signal. 
Since most of the Dutch planes listed 

are equipped for radio-telephony, it is 
best to explain how such ships can be 
called. When using voice the procedure 
is to make a call using the whole or part 
of the name of the owner, followed by 
the last two letters of the registration 
mark. The airplane H-NACR, its regis, 
tration mark, uses telephony. Its radio 
call is therefore KLMCR, the KLM 
being the first three letters of the air 
company name. 
Italian ships are again otherwise desig-

nated on the air. For registration they 
use the five-letter system starting with I 
and follow this with a numeral. For 
this reason the radio calls are all 
specially assigned, and the Italian plane 
I-AYZZ 70 has as its radio call IXAAG. 
The United States is only credited 

with two call letters in this list, which is 
the latest, issued in February. The two 
calls are those of the Los Angeles, 
NERM, a special navy call, and the ill-
f ated Dawn, call W MU, again a special 
call. 
The Berne List, which is to be found 

on every steamer and at every coast 
station throughout the world, is already 
a thick book. It lists all steamers, war-
ships and coast station calls. When the 
aircraft calls are added it will be a much 
bigger list. France so far heads the 
nations with its aircraft radio 'calls, there 
being over 90 calls. 
Most of the planes use the long wave-

length, varying from 600 to 1550 meters, 
with 900 meters as the stand-by for 
watches. With the exception of French 
navy balloons, all the planes use con-
tinuous wave transmission or telephony. 
These few dirigibles use spark. 

-THERE IS A  „ 

FERRANTI 
Audio Frequency Transformer 

for every rIquirement  • 
• 

Oft the very beet in audio amplification. 
Know how to use it. The 1928 Ferranti Year 
Book Contain.  60  oases of useful informa-
don. including circuits and instructions for 
building receivers, power amplifiers, ate. 
Sent anywhere for 15e in coin. Stamps not 
accepted. 

«FERRANTI, INC. 
130 West 42nd St., New York, N. X. 
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LETTERS TO THE EDITOR 
(Continued from Page 49) 

tests the Pacific Coast forecast, followed by 
like service from XAIC, Acapulco, and XAN, 
Salina Cruz. This service is useful on the 
entire run from Los Angeles to Balboa. 
I am enclosing my subscription for the next 

six issues of RADIO, and if they are as good 
as the May issue, I am expecting a real treat. 

Sincerely yours, 

D. L. SANCRANT, 
Radio Opr., S. S. Hegira. 

Tell them you saw it in RADIO 

Look at 
these prints 
A complete new system for assembling and 

wiring the 115 KC Gerald M. Best Sup« 

Heterodyne. Color charts, showing the «tre 

wiring operation, step by step.  Compete 
continuity instructions for the whole sawn 

bly and a handy, complete Instruction boo. 

so far ahead of the times that it will surpris 
you. These new instructions are printed on 

a very large chart, suitable for framing. Vow 

money most cheerfully refunded if you dont 

think the prints are worth ten times thrt 

price. 

25c 
covers cost of 
both the prints 
and Instruction 
book, Sent 
postpaid 
anywhere. 

RADIO, 
PACIFIC BLDG., 
San Francisco, Calif. 
Here la 25 cents. Mail me the nevi role, 

chart for wiring the 115 EC Best sneer 
also the INSTRUCTION BOOE. 

Name 

Street and No 

City and State 

............ -• 

............... 

.................... ••• 

OVIIAT'S 
WRONG 
WITH 
YOUR 
SUPER? 

jeems Super Trouble Shooter, 
mot complete, accurate, sure. 
fire method of locating trouble 
in any superheterodyne. Chart 
ropasprises 16 symptoms, 130 
fosele causes; result of ten 
years' trouble finding on 
open. By mail 50 cents. 

«A DOLLAR A MINUTE" 

Oas set betides unites: Les Angola, Cale 

E
$5.00 is dim einsetos Janet« • super 
ked bin. ebb toe du. Pew h ail  chest 
no the wesile do • 

J. R. R. 

It% easy to locate trouble with a 
¡be = I rtick. Tr ouble-Shooting 

handy, accurst& 

ROBERTS RADIO SERVICE 
Caxton Building 
Chicago, Ill. 

AER-O-LAC 
The Only Correct Dope for 

CLOTH AND CONE SPEAKERS 

Any 

Size 

Containers 

from 

36 Pints 

to 

SO Gal. 

Drums 

Any 
Colors 
Bronze 
Gold 
Silver 

Aluminum 
Clear 
Ready 
for 
The 

WATERPROOF 
Can be used for coating Radio 
cues and Consoles, Preventing 

Electrical Loues 
BEAUTIFUL GLOSS FINISH 

This Lacquer is the standard for 
all first-class Speakers 

Distributors 

D. X. Electrical Prod. Corp. 
25 Church St., New York 

Manufacturers 

HENRY V. WALKER CO. 
e John sc.  New York City 

RADIO KIT REVIEWS 
(Continued from Page 36) 

Fig. 2 shows the type of filament circuit and 
grid return found in the usual receiver. Re-
membering that the tube input circuit is com-
pleted from the "grid return" wire to the 
filament circuit, thence to the filament itself, 
and across the filament-to-grid capacity back 
to the grid, it will be seen from the diagram 
that there are two paths for such a current 
to follow. 
One is in accordance with common con-

ception, up through the short side, through 
the rheostat or fixed resistor, to the filament. 
The other is through the long A battery leads 
to the other side of the filament. Ohm's law 
states that the current will travel both paths, 
dividing inversely according to the resistance 

Fig. 2. Usual Filament Circuit and Grid 
Return 

of each. Investigation reveals that in many 
cases most of the current actually takes what 
seems to be the longer path,.—that through 
the battery. This is usually due to a resist-
ance in the negative filament lead to furnish 
a bias for the grids. The resistance drives 
the current around the other way, furnishing 
from 5 to 10 ft. of wire common to all cir-
cuits. The impedance of this wire to radio 
frequency currents gives a strong common 
coupling to them all. 
Various methods were tried to eliminate 

common coupling, the circuit shown in Fig. 3 
finally being selected as the method that best 
eliminated this trouble. Note that both sides 
of the r.f. filaments are bypassed directly to 
ground through 1 mfd. condensers and in 
order to eliminate common coupling in the 
leads individual wires are run from each 
tube directly to the bypasses. 
Another unsuspected source of feedback 

and common coupling was found in shield-
ing and chassis when used as an r.f. return 
from coil to condenser. It has been usual to 
ground to the shielding wherever possible, 
using it as a return circuit instead of run-
ning wires. This is good practice for battery 
returns but is all wrong from a radio fre-
quency standpoint. Fig. 4 clearly illustrates 
this point. 

02,1 1:170g11 6,0010$0 liflY 70  0/4.37,5 
... 
C011  
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Fig. 1. Effect of Using Shield as Return 

Circuit 

The dotted lines show the spreading out of 
the  radio  frequency  current  from  the 
"grounded" end of the coil to the condenser. 
These currents spread to the limits of the 
shield in every direction and thus part of 
the current from the first coil flows right 
under, and in the same return circuit as that 
of the second, third and fourth coils, directly 
inducing voltage into them through the com-
mon shield impedance (which is plenty) and 
ruining the selectivity of the receiver. Indi-
vidual wires from coil to condenser frame 
will eliminate this completely. 
These are only a few of the difficulties en-

countered in designing the Sargent-Raymént 
Seven, but they serve to illustrate the problems 
encountered. Feedbacks and couplings which 
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DEPENDABLE! EVERLASTING! 

100 Volt Edison Element, 
Non-Destructive Rechargeable 
"B" Battery with Charger  $12 
140 Volt with Chemical Charger_417 
180 Volt with Dry Trickle Charger_$24 
Complete knockdown batteries, all 

sizes at reduced prices. Detector and 
intermediate voltages plainly marked. 
Greater volume and cl   than any 

other eliminator  

Use this coupon 
to receive our interesting booklet. 

11M1111 »1 M  l» M MII MI 

SEE JAY BATTERY COMPANY 
913 Brook Ave., New York, N. Y. 

Please mail me at once your FREE illus-
trated booklet describing your batteries and 
power units, without any obligation to me. 

Naine 

Street & No. 

Town  Stab.   

Do 
You 
Use 
AC 
Tubes? 

THEN you should read 
John F. Rider's new book 

"AC Tubes . . . . 
How to Use Them" 
The first book devoted to AC 

tube problems encountered by the 
AC tube user . . . Are you having 
trouble with your AC receiver . . . 
with your AC powe; amplifier? No 
matter what your AC tube problem, 
you'll find the solution in this book 
. . . It will protect your AC tube 
investment . . . Learn how to use 
AC tubes. .  They are as good 
as their DC brothers, if correctly 
used. Read this' book and save 
money. Price $1.00. 

Write for list of other books 

RADIO TREATISE CO. 
270 Madison Ave.  New York City 
- - - MAIL THIS COUPON - - - 
Here is my $1.00 for the "AC Tubes 

. . . How to Use Them" book by John 
F. Rider, to be mailed postpaid in U. §. 
and Canada to 

Nam.   

Addrv••   



A MTRAN P F 2 5 0 
Power Transformer 

for 
UX 250 Power Tubes 
A husky transformer built for doing the 
job, not for looks. The PF-250 is rated at 
12C0-600 volts plate, 734 volts power tube, 
734 volts rectifier tube filament. Center 
taps are provided on each of the filament 
windings. Continuous rated capacity of 
plate windings, 160 MA., continuous rated 
capacity of each 734 volt winding, 
3 Amperes. DC plate output with 
two UX 281's full wave, up to 
454) volts with sufficient ex-

cess for "C" Bias. 

\ Ask for Bulletin No. 1033 describing 
fully the PF•250. 

Price, each—$30.00 
Sigel, % M. West if Rork, Mawr.,., 

American Transformer Co. 
tTroaderigur Bidders for mat then I: Yeas 

270 Emmet St.,  Newark, N.J. \ 

NE W SHIELDED 
SUPER-10 

5 Screen Grid R. F. Amplifiers 

4 Stage Power A. F. Amplifier 

A new and Superior Receiver, 

representing highest type of effi-

ciency obtainable, in point of 

extreme range, selectivity, and 

quality of reproduction. 

Illustrated literature gratis 

Complete Constructional Blue Prints, 
$2.00, postpaid 

NORDEN-HAUCK, INC. 
Builders of Highest Class Radio 

Apparatus in the World 

Marine Bldg., Philadelphia, Pa. 

Cable Address "NORHAUCK" 
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in a five-tube set of two years ago would 
be utterly negligible become of first magni-
tude on account of the tremendous amount 
of amplification of the receiver. The greater 
the amplification, the less the amount of 
coupling needed to cause oscillation,—thus 
design and layout are of primary importance, 
—more so than the circuit used. 
Mention of 10 kilocycle selectivity may 

raise the question as to whether tone quality 
suffers in proportion and whether there is any 
cutting of side bands. The writer believes 
"cutting of the side bands" in a radio receiver 
to be a myth. Not that there is any denial 
as to the presence of side bands when two 
frequencies are mixed! Their presence has 
been proven both mathematically and in prac-
tice, but it has never been shown that they 
are necessary to perfect reproduction of music. 
In the opinion of the writer, there has 

never been a set built with enough non-
regenerative selectivity to accurately test this 
question. Distortion of tone in a sharp re-
ceiver which is blamed on side band cutting, 
always occurs in a highly regenerative cir-
cuit, and is caused not by too sharp a cut-off, 
but by a heavy overload on the peak. The 
loud notes, heavily modulated, carry extra 
power which overloads the regenerative 
tubes, causing a rattle and crackle, while the 
weaker notes do not do so. 
It must be remembered that radio broad-

casting is done by a modulation of the power 
or amplitude of the transmitted wave, and 
obviously any receiver sharply tuned to the 
wave will receive all of these power modula-
tions and there will be no distortion provided 
no tubes are overloaded. Proof that most 
transmission actually takes place in this way 
is furnished by the well known fact that 
except under the heaviest modulation, there 
is no fluctuation in the beat note of a local 
station when received on an oscillating set. 
However, "the proof of the pudding is in 
the eating," and competent witnesses who 
have heard the performance of the set that 
is here under discussion state that, despite 
the 10 kilocycle selectivity, there is no dis-
tortion of tone. 

A Good Soldering Hint 

By O. R. V0PEL 

A "cold" soldering iron that makes a 
"hot" connection can be made from an old 
electric soldering iron, whose element and 
tip ha' s been removed. Insert a carbon from 
an old flashlight battery so as to fit tight. 
The tip may be filed to suit the fancy. Twist 
both bare ends of wire together and fasten to 
the pipe which contained the electric element 
with a small machine screw. Twist both 
bare ends of wire on other end of extension 
together and fasten to a battery clip. All 
extra that is needed is another piece of wire 
with two clips. 
Do not hold iron on spot to be soldered, 

but as near as possible and only long enough 
to allow solder to flow freely. A little prac-
tice will put you wise. 

That picture transmission will soon be an 
interesting feature of radio broadcasting is 
quite certain.  Several Eastern stations are 
already in the field and it is reported that 
about 150 stations have applied for trans-
mitting apparatus. As far as results are con-
cerned, fairly good pictures have been re-
ceived with amateur apparatus up to distances 
of 700 miles, although it is readily admitted 
by those interested in this work that the trans-
mission of pictures is essentially a short range 
proposition. 
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BRUNO PARTS OF THE BE1TER nto 
Bruno '99" 
Tuning Coil 

The Bruno 
"99"  Tuner  is 
matched for .0005 
condenser. 
Tunes from 200-
576 meters. The 
coil is wound on 
quartzite Sla m 
LIST $5.50. 

Price $230 

Brun. e99 „ 
L F.ce 

The B ru  no 
P, Cog Is matched foe 

.0005 condensers-. 
Tunes from 2.0. 
675 rnetere. The 
colt Is wound 
quartzite r 
LIST $3.00. 

Price $130 

Bruno R. F. Unitune 

The Bruno Browning-
consists of two specially 
for the B-D Circuit, pane 
and drum mounted. 
LIST $21.00 
TK UNITUNE consista of 

"99" Tuner and 1 Bruno "99" 
mounted. LIST $17.00  P 

R. F. Coils mounted. 
LIST $20.00 

R. F. IJNITUNE condo r 2 Bruno 

ICE $10.6) 

Mail Orders Promptly Filled 
Send for Free Catalog 

B. C. L. Radio Service Co., 
INCORPORATED 

218 Fulton Street  New York City 

Tin/tune 
nd eons 
Plato 

QST nu9 FO 
JUST OUT 

June 
Number 

U. S. and Canada 
$1.00 Each 
(Foreign $1.10) 

ONE YEAR 
(4 Issues) 
For $325 
(Foreign $330) 

Amateur and Commereg 
Stations from 83 
Countries 

RADIO AMATEUR 
CALL BOOK, Inc. 
508 S. Dearborn Street 
CHICAGO, U. S. A. 

Type PAM 16 is for 
all ordinary types of 
loud speakers. 

Worth while profits for you in this 
year 'round seller---

When you sell a Samson Pam Amplifier you can usually sell 
tubes, phonograph pick 
up and turn table, 
microphone, radio set, 
loud speakers or head 
sets and wiring for 
installation 

Type PAM 17 is for and 
supplies field current to 
dynamic type speakers. 

ASELF-contained, rugged, all electric, two-stage audio amplifier, with the 
famous Symphonic and Symphonic Push-Pull Transformers, uses the 

new AC tubes and operates from 110 volt 50-60 cycle AC current. Com-
pensation is made for line voltage variation. Designed to meet Underwriters' 
and AIEE Standards, and made for either dynamic or ordinary type loud 
speakers as specified. 
Wide variety of uses make the Samson Pam Amplifier a universal all year 

ready seller for: 
Electrification of Phonographs 
Quality Power Amplifier for Home 
Entertainment 

Announcement Amplifier 
Public and Private Institutions 
Incidental Music in Theatres, Lodges, etc. 
Beauty Parlors, Shops, etc. 

Distribution of Radio Programs to Apart-
ments, Hotel and Hospital Rooms, etc. 

Sound Detecting Systems 
Dance Music in Tea Rooms, Dancing Schools, 
Dance Halls, Restaurants, Cabarets, etc. 

Roadside Stands, Filling Stations, etc. 
Athletic Contests, Races, Fairs, etc. 

If you did not receive our broadside containing a 
special offer for one sample Pam amplifier, 

write for details 

SAMSON ABC ELIMINATOR, TYPE ABC71 

supplies raw AC filament current from 105, iio, 115, 
120 volt, 5o-6o-cycle power source to five 226, two 227 
and two 171 type tubes. Also supplies 3 voltages as 
follows: 30 to 75 volts variable and 9o, 13> 18o fixed. 
C voltages supplied are —41/z, —9, and —4o. This 
is practically a constant voltage eliminator, and it has 

a total capacity of 7o mils. 

General Offices 
CANTON, MASS. 
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Factories: Canton and 
Watertown, Mass. 
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Amazing 
RADIO RECORDER 

Developed! 
TIOPULAR demand has produced a 
L- recorder that now proves the loca-
tion of stations received. Covers the 
entire field of 864 stations. Users write 
us that U. S., Canada, Mexico and 
West Indies are at their command; 
with adequate equipment for reference. 

The only known method of 
proper selection. Price: $2.35 
complete, with 100 colored 
indicators. Sent postpaid. 

Money back if not entirely satisfied 

RADIO RECORDING CO. 
Dept. 9-R 

1554 W. Sixth St., Loa Angeles, Calif. 

THREE-FOOT CONE STILL 
UNSURPASSED 
3 Ft. "E. R. L." CONE KIT 

All frequencies at any volume. All 
tones from high to low. Kit contains 
famous DIRECT - DRIVE U NIT 
Fonotex, Apexes, Extension-rod, and 
booklet of instructions. 
PRICE PER KIT _  ._.$11.50 
Reproduces lower frequencies better 
than any other speaker. Fully Guar-
anteed throughout.  Send for Free 
Radio Log and Circular. 

Mail Orders Filled Promptly 

Experimenters Radio Labs. 
25-R CHURCH ST., NE W YORE 

DON'T let the "static" that comes in over 
the house lighting system from motors, 

street cars, telephones and electrical appliances 
mar your radio programs with blare, squeal, 
fry and scratch! 
Plug in a Feick Claroceptor between wall 

socket and set and have clearer A.C. reception. 
A wonderful new improvement by a pioneer 
radio equipment manufacturer. Grounds and 
thus blocks out line interference noise and 
radio frequency disturbances. Also improves 
selectivity and distance. Requires no changes 
in set Measures just 31/2x.554x254 inches. 
Tested, proved. Praised by thousands. Get one 
right away-at radio parts dealers. 

$7.50 cons plate with 
cord and plug 

f-alck 
CLAROCEPTOR 
Mfd. by ADVANCE ELECTRIC CO. 

1260 West Second St., Los Angeles 

Distributed by DETSCH & COMPANY 
San Francisco  ::  Los Angeles  ::  Seattle 
Denver  ::  Spokane  ::  Salt Lake City 
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EEPS 
"The Homo  RADI of 
45 VESEY STREET 

NE W YORK 

........ 

.....r-..A,,,t )ei  Cardwell oondens-
a .----e-te " spaced  • '  ;or trtinbslemittint. 

› -- e  .00025  3.45 

ciz t atïe=i lD 

W ARD 
$4.75 list-61/4  
3000-6000-8000-11000 
for 2-50 watt 

LEONARD 
inch long 

ohms; 
tubes or 

RESISTANCE 
-800-1000-1200-

less-- - -$1.45 
can be used 

Neon Glow Lamps, made by General Elec-
tric Co., type 0.10, standard base.  101 
uses, as illustrated in Q S T May issue 
page 17 -.W.55 

THORDARSON PO WER 
TRANSFORMER 

$18 list-T-125, cap. 100 watt, second-
ary each side of neutral $50 and 550 
volts  W M 
$18 list-T-126, cap. 450 watt, second-
ary each side of neutral 1000 and 1600 
volts - -$13.05 
$30 list -T-127, cap. 000 watt, second-
ary each side of neutral 1000 and 1500 
volts --$22.50 

Many other good ¡terni 

rfRY 100.1f 
CPI/P4./lie 

,t-v- /OffET *22 
ReisTerc£ 
W/RE 67RETCHID 
0117 STRAIGHT SO 
A5 70 8E YON-
1NDUCTIV£ 
61NC115= 1.011M 

Measuring Antenna Resistance  

By C. RADIO 
iv 
Csiittesau; 

A simple and accurate method of ineas ,4.. 
the resistance of an antenna is shown in -i-"4 
1. The only thing outside f the 

regular transmitting installation, w 
. may be a 

or 500 watts in your fav  drew% is. a) 

few feet of resistance wire and a knife sw¡td, 
It is essential that the d.c. resistance per 
of the wire is known. This may be fitur : 
from a resistance chart or by measur 
Close the switch, shunting the renstane, 

and tune the antenna to resonance at th, 
highest wave that readings are to be taken  
Note the current shown by the antenna am , 
meter. Open the switch and vary the ameun  
of resistance using the clip until the antenna 
current falls to exactly one-half its former 
value. It is evident that the antenna system 
must have twice as much resistance as wile 
the switch was closed and by measuring the 
length of the resistance wire betweea  ID 
B, the antenna resistance can be found. 
Lower the wavelength by cutting out some 

of the antenna inductance and take snake 
measurement. Do this at various wavelength 
a few meters apart and plot the curve on 
graph paper. It is important that the resht. 
ance wire is stretched out in a st  ¡ne 
nearly so in order to be non-inductiy 
The resistance curve of the antenna a. 

liv is shown in Fig. 2. 
When the resistance of an antenna system 

is known, the power output may be calculated 
from the formula W = P R; W = watts out-
put. I, the antenna current and R the resist-
ance of the antenna at that particular wave-
length. 

TRAN5f0010 

TRANSMIT1IR Uf D' AS DR1YfR 
Fie. 1. Method of Measuring Antenna Resistance 

) 1 Lieleleee"'""   
40  SO  60  1/0  80  90  le) 
WAVELENGTH  IN  METERS 

Fig. 2. Antenna Resistaice Curve 
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tGreat Northern 
H otel 

TRAVELERS select the 
J. Great Northern for its won-
derful location in Chicago's 
illoop". They return because 
the large comfortable rooms, 
apmelike environment, at ten-
Ike service, excellent food and 
@moderate charges make it an 

ideal hotel. 

100 Newly Furnished Rooms 
$2.50 a day and up 

Sample Rooms 
$4.00, $5.00, $6.00 
$7.00 and $8.00 

WALTER CRAIGHEAD 
ilganeger 

ilatrborn St. from Jackson to Quincy 
New Garage One-Half Block 

•  

TORE A FILTER with any good two-
lanais charger eliminates the A BATTERY 

8.nd  paaphl.t to, fall airfoils 
robe Deutschmann Co., Cambridge, Sla m 
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RADIOADS 
A CLASSIFIED ADVERTISING 
SECTION READ BY BETTER 

BUYERS 
The rate per word is eight cents net. 
Remittance must accompany all adver-
tisements.  Include name and address 
when counting words. 

Ads for the September Issue Must 
Reach Us by August Fifth 

BIG BARGAIN price on brand new super-
heterodyne and infradyne. Have one complete set 
of parts, never used, and in original containers, for 
building the new 115 KC Gerald Best superhetero-
dyne. All parts as specified by Gerald M. Best in 
addition to genuine bakelite front panel, drilled 
and engraved,  also bakelite subpanel for real 
custom built job. These parts cost $173.00 
Will sell for $90.00 for quick sale. Also one com-
pletely wised, tested 1928 Rentier Infradyne in 
copper case.  Brand new.  Used short time as 
demonstrator in store, but guaranteed in perfect 
condition.  Complete with 10 tested and matched 
tubes. Cost $200.00. Will sell for $110.00. George 
Schroth. 177 Golden Gate Avenue, San Francisco, 
California. 

JUST OFF THE PRESS. Thoroughly revised; 
down to the minute with much new material never 
published;  greatly improved and  enlarged:  no 
advance in price. Fourth Edition, "Radio Theory 
and Operating." by Mary Texanna Loomis, Presi-
dent, Loomis Radio College: member, Institute of 
Radio Engineers.  Nearly 900 pages.  Over 700 
illustrations. Beautifully bound in flexible red craft 
leather, stamped in gold. Complete text and refer-
ence book on radio; special chapter on "Aircraft 
Radio"; much European material added, especially 
British.  Ever since publication of first edition in 
1925 this book has been used as a text by prac-
tically all the leading radio schools in the United 
States and Canada, also many universities, technical 
colleges and high schools, and all Government radio 
schools.  Recognized as America's standard radio 
textbook.  Contains wealth of practical and sys-
tematically arranged information.  Different from 
other works on the subject; is understandable and 
interesting; not just page after page of dry theory. 
Fills a long-felt want in the line of radio test and 
reference books. Is a library in itself and you should 
have a copy, if interested in radio. For sale at nearly 
all bookstores in United States, also in Shanghai, 
China; London, England; Melbourne, Australia; 
Wellington, New Zealand; Calcutta, India; Hono-
lulu, T. H.; Manila, P. I.; Vancouver, B. C.. Price 
$3.50. Buy of your book dealer, or send check or 
money order for prompt delivery to Loomis Pub-
lishing Company, Dept. 12, Washington, D. C. 

MAKE MONEY WITH PATENTS! We offer 
patents with money-making possibilities; circular 
free. Floyd Clymer, Denver. Colo. (3T) 

BIG PAY:  South American work.  American 
firms pay fare, expenses. South American Service 
Bureau, 14,600 Alma, Detroit, Mich. 

RADIO GENERATORS, ALL KINDS AND 
SIZES. Have 500 cycle machines from quarter to 
five kilowatt. Direct current machines. 900 cycle 
self-excited alternators, $20.00 each, fine for a pair 
of SO or 75 watt tubes. Complete sets, commercial 
and ham, anything you want. D. B. McGown, 1247 
Forty-seventh Ave., San Francisco, Cal. 

USE THE CLASSIFIED ADS 
IN "RADIO" 

They Bring Results 
MAIL YOUR "AD" NOW 

F. D. PITTS COMPANY 

SILVER-MARSHALL 

219-223 Columbus Avenue 

DISTRIBUTORS IMMEDIATE DELIVERIES 

Boston, Mass. 

LAST MINUTE SPECIALS 
O ERADLEYSTATS, list $4.00 
0 Wireless Keys, list $2.00  

S. ARMY Aeroplane Spark Transmitters, Gov. cost $47 each   
& Kenotron Rectifying Tubes (type T.B.1)   
A.C. Adapter Harness with Volume Control. Fori§ tube Sets, list $10.00 
Kathanode ljnipower Automatic Radio "A" Power (6 volt), list $39.50 

ERICAN SALES CO. 19-21 WARREN ST., NEW YORK CITY 

 Our Price $1.60 ea. 
95c ea. 

"  $4.75 ea. 
"  $1.25 ea, 
"  $3.00 ea. 
"  815.50 ea. 
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Always the 
Best! 

Citizens' Radio 
Call Book 

Spring Edition 

Radio's 

Greatest 
Publication 

Latest circuits, world's larg-
est station list, helpful hints 
for the fan, and a wealth of 
radio data for the listener, 
set builder, jobber, dealer 
and experimenter. 

On Sale Everywhere 

50c 
Published by 

CITIZENS' RADIO 
SERVICE BUREAU 

508 South Dearborn Street 
CHICAGO, ILL 
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geadwhdt filti money 
these fellows have made 
tithe RADIO BUSINESS 

$3/5 One Month Spare That 
"Recently I made $375 in 
one month in my spare 
time installing, servicing, 
selling Radio sets.  And, 
not so long ago, I earned 
enough in one week to pay 
for my course." 
EARLE CUMMINGS, 
18 Webster St., Haverhill, Mass. 

$1557 la Five Menthe 
"The N. R. I. is the best 
Radio school in the U. S. A. 
I have made $1597 in five 
months. I shall always tell 
rmy friends that I owe my 
success to you." 
• HENRY J. NIC.1S, Ja., 

302 Safford Ave., 
Tarpon Springs. Fla. 

«114 Spare Time Profits 
"Look at what I have made 
since I enrolled, $1,164— 
money I would not have 
had otherwise. I am cer-
tainly glad I took up Radio 
with N: R. I. I am more 
than satir.fiell." 
HENRI R. HEIKKINEN, 
123 W.T.rie St., Chicago, fi. 

Over $iOtse In Four Menthe 

"My °Aim of  N. R. L 
course is that it is the best 
to be had. 
When 
know 
tra 
cet 
wel 
wo 
AL 
140 Ohio. 

how to start a spare 
dine or full time 
Radio Business 
of Your Own 

Radio's amazing growth is making many big jobs. The world. 
wide use of receiving sets and the lack of trained men to sell, 
install and service them has opened many splendid chances 
for spare time and full time businesses. 

Ever so oftén a new business is started in this country. WE have seen how 
the growth of the automobile industry, electricity and othéi'S made men rich. 
Now Radio is doing the same thing. Its growth has already made many men 
rich and will make more wealthy in the .future. Surely you are not going to 
pass up this wonderful chance for-success. 

-  Train Tau Al Meuse la Ye w 
Mere Trainedl Radio lien Needed  Spare Time 

A famous Radio expert says there are four 
good jobs for every man trained to hold them. 
Radio has grown so fast that it simply has 
not got the number of trained men it needs. 
Every year there are hundreds of fine jobs 
among ita many branches such as broad-
casting stations, Radio factories, jobbers, 
dealers, on board, ship, commercial land sta-
tions, and many others. Many- of the six to 
ten million receiving sets now in use are only 
25% to 40% efficient. This has made your 
big chance for. à spare time or full time 
business of.your own selling, installing, repair. 
ire seta. 
Se Many Opportunities Tea Can Mahe 

Sutra Weeny While Looming 

Many of our students make $10, $20, $30 a 
week extra while learning. I'll show you the 
plans and ideas that have proved  )   
successful for them—show you  /AM 800 k 

i bring my training to you. Hold yout job. 
Give me only part of your spare Um.. You 
don't have to be a college or high school 
çraduate.. Many of my graduates now mak. 
rag big money in Radio didn't even finish the 
grades. Boys 14, 15 years old and men up 
'to 60 have finished my course successfully. 

Ten Must Be Satietied 

I will give you a written agreement the day 
you enroll to refund your money if you are 
pot satisfied with the lessons ae instruction 
service when you complete the course. You 
are the only judge. The resources of the N.B. L 
Pioneer alit' Largest Home-Study Radio school 
in the. world stand back of this agreement. 

Get My Beak 

Find nut what Radio offers you. My 
 \ book, "Rich Rewards in 

points out the money makin_g op. 
how to begin making extra money shortly tér 
you enroll. G. W. Page, 1807-21st Ave., S.,  Oar Wiroat  has made. for you. Clip_ the con-

/wi ve  _ portunities the growth of Radii 

Nashville, Tenn., made $935 in his spare time  Ra dio  g et,' . Send it to me. You won t 
while taking my course. 

I Sloe Ten Practical itaelie 1:aperient* 
With My Course • 

My course is not just theory. My method 
gives you practical Radio experience— 
you learn the " how" and " why 
of practically every type of Radio 
set made. 'Ilia gives you confi-
dence to tackle any Radio problems 
andshowsupin_yourpayenvelopetoo. 

You can build 100 cir-
cuits with the Six Big 
Outfits of Radio parts 
I give you. The pictures 
here show only three of 
them. My book explains 
my method of giving prac-
tical training at home. 
Get your copy I 11111111111131111111 
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eft  en(' pon. Send  in the least. 

Tell them you saw it in RADIO 

Address 

J. E. Sad *, Pres. 

Dept. 8 R 

National Radio Institute 

Washington, D. Ce 

J. E. Smith, 
President, 
Dept.,ss 
National Radio Institute, Washington, D. C. 
Dear Mr. Smith: Send me your book. 
want to know more about the opportunities 
in Radio and your practical method of teaching 
at home in spare time. This request dom 
not obligate me to enroll and I understand 
no agent will call on me. 
Nastie.  Age......... 
Address   
City  State   

THE GENERAL RADIO 
TYPE 585 

HIGH QUALITY AMPLIFIER TRANSFORMER 

THE General Radio Company 
announces a new group of high 

quality amplifier transformers at a 
direct to the consumer price. This 
new group consists of two instru-
ments, the Type 585-D and the Type 
585-H, the amplifications character-
istics of which are shown below. A 
new line of high quality push-pull 
input and output transformers is 
also available for the experimenter. 

... .. 
••••11•14 1•011•111111•1111« ....••••••••••••“... mr::,,,„,  

Ilmus  

Specifications: 

TYPE 585D 
Pri. Inductance: 79H 
D.C.R. Primary: 2000 ohms 
Sec. Inductance: 316H 
D.C.R. Secondary: 9300 ohms 
Turns Ratio: 1:2 

TYPE 585H 
Pri. Inductance: 71H 
D.C.R. Primary: 2000 ohms 
Sec. Inductance: 866H 
D.C.R. Secondary: 11000 ohms 
Turns Ratio: 1:3.5 

GENERAL RADIO Co 
New Prices. Write for new catalog No. 930, listing new low prices 

on all General Radio apparatus on a direct to consumer basis. 

30 State St., Cambridge, Mass. 274 Brannan St., San Francisco, Calif. 



A Marvelous New Receiver 
Browning-Drake 

I 

The Model 32 Console 

BROWNING-DRAKE laboratories are presenting for this season one of the 
most remarkable receivers yet demonstrated to the trade. In performance it 

accords with the highest engineering standards. In beauty it is a revelation and 
in freedom from service care it is a source of joy to every dealer. 

Other models, manufactured to the same high standards, make up a complete 
line your dealer is proud to handle. 

The new Browning-Drake loud speaker, licensed under the Whitmore (Air-
Chrome) patent, has impressed experts as has no other for years past. Be sure to 
hear one at the earliest opportunity. 

Browning-Drake Kits and parts are still the most popular made. Custom set 
builders should send for full information. 

[ DEALERS: Browning-Drake exclusive dealer 1 
franchises are now being granted. Write direct 
to the factory before your territory is closed. 
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