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A year’s subscription to these
two popular magazines for the
price of Radio News—alone. If
you were to buy Radio News and
Radio Listeners’ Guide and Call
Book individually for one year
they would cost you $5.00. By our
special combination yearly sub-
scription rate you can get both of
these - foremost radio periodicals
at the tremendous bargain price of
$3.00. In order to keep up with
the latest developments of Radio,

to know the newest sets and how to build Write today—insure your re- o
them, to find every radio broadcasting ceiving each issue of RADIO ot
station you must read these leading peri- LISTENERS’ GUIDE and o o
odicals of radio. CALL BOOK and RADIO ol & .ﬁ”’i
NEWS. Take advan- s A
The RADIO LISTENERS’ GUIDE AND tage of this special e &oan.o; o
CALL. BOOK is the foremost quarterly subscription offer— '/64 ,,00237 &
magazine in the field. A special feature of W o0 magazines R\ s N
this remrakable magazine is the up-to-the- for the price of ,"oé T :
minute log of every station in this country, one. '/Oo yﬁiﬁ
R Ry o’é","
Special Combination Yearly Subscription Rate /'\‘8;.4 . .@V‘bo\‘\ o
" WV L > ‘?yo %
$3.00 PSS
For the Radio Listeners’ Guide and Call Book and Radio News ”’ggﬂg'é&/@ooi:@(‘;e :o
2 ) S-S i v
EXPERIMENTER PUBLISHING ¥ 555
COMPANY I EE ST o e
230 5th AVE, NEW YORK CITY,N.Y. <% ¥ T ¥

»

Canada and in Europe. This list
of call letters is carefully checked
and corrected in each quarterly
edition.

RADIO NEWS is read each
month by more radio enthusiasts
than any other publication in the
field. It contains the latest devel-
opments and the most modern cir-
cuits of the radio world. Honest,
unbiased opinions on every sub- ’
ject of interest—this is what

RADIO NEWS gives you. e
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OINING the Radio Association enables you to cash
in on Radio now! Follow its success-proven plans
and you can earn $3 an hour, in your spare time,

== n YourSpare Jime

Doubled Income in Six Months

“I attribute my success entirely to the Radio Associa-
tion,” writes V. E. Thon, Chicago, who was clerk in a

from the very first. Over $600,000.000 is being spent

yearly for sets, supplies, service. You
can get your share of this business
and, at the same time, fit yourself for
the big-pay opportunities in Radio.

Founded on a New Idea

Members of- the Association do not
wait for months before they make
money out of Radio. Without quit-
ting their jobs, our members are
earning $25 to $75 a week spare time
by building “tailored” radio sets,
serving as ‘“‘radio doctors,” selling
ready Dbuilt sets and accessories, or
following one of the many profit-
making plans of the Association.

Earned $500 in Spare Hours

Hundreds earn $3 an hour as “radio
doctors.”  Lyle TFollick, Lansing,
Mich., has already made $500 in spare
time. Werner Eichler, Rochester,

What a Membership Can
Do for You

I—FEnable you to earn $3 an hour
upwards in your spare time.

2—Train you to install, repair and
build all kinds of sets.

3—Start you in business without
capital, or finance an invention.

4—Train you for the $3,000 to
510,000 big-pay radio positions.

5—Help secure a better position
at bigger pay for you.

6—Give you the backing of the
Radio Association.

A MEMBERSHIP NEED NOT

COST YOU A SINGLE CENT

hardware store before joining. We helped him secure

the managership of a large store at
a 220% increased salary.

“In 1922 1 was a clerk,” writes K. O.
Benzing, McGregor, Ia., “when I enrolled.
Since then I have built hundreds of sets—
from I-tube Regenerative to Superhetero-
dynes. [ am now operating my own store
and my income is 200% greater than when
I joined the Association. My entire success
is due to the splendid help it gave.”

Easiest Way Into Radio

If ambitious to become a Radio Engineer,
to fit yourself for the $3,000 to $10,000
opportunities in Radio, join the Association.
It gives you a comprehensive, practical and
theoretical training and the benefit of our
Employment Service. You earn while you
learn. You have the privilege of buying
radio supplies at wholesale. You have the
Association behind you in carrying out your
ambitions.

ACT NOW—if you wish Special
Membership Plan

N. Y., is earning $50 a week for spare time. F. J.
Buckley, Sedalia, Mo., is earning as much in spare
time as he receives from his employer.

We will start you in business. Qur cooperative plan
gives the ambitious man his opportunity to establish

To a limited number of ambitious men, we will give Special
Memberships that may not—need not—cost vou a cent. To
secure one, write today. We will send you details and also
our book, “Your Opportunity in the Radio Industry.” It will
open your eyes to the money-making possibilities of Radio.
Write today.

himsetf. Many have followed this plan and es-
tablished radio stores. Membership in the Association
. L ey o vmmm mamrr g nr | T —— v ——— — e e — i —— —— ———— — — ] 3
has increased the salaries of many. Scores are now i
connected with big radio organizations. Others have || RADIO ASSOCIATION OF AMERICA, I
R I 4513 Ravenswood Ave.,
prosperous stores. : | Chicago, T1L Dept. iN-9 |
A year ago Claude De Grave knew nothing about Radio. e !
ay i f 1 - Please send me by return mail full details of your Special
Today he is on the staff of a famous rqdlo manufa; | e send me by et e Rl e YT, gl |
turer and an associate member of the Institute of Radio | tunity in the Radio Industry.” i
Engineers. He attributes his success to joining the As- || 1
sociation. His income now is 350% more than when I W13 S8 00 000000 000000 86060600500 8005000006000 6000600000000000 66868 BEATH |
he ]Oll’led. } 7 0 T T T '
i
\ : I Cityeiiii i, State.ereienniareniireieananan, I
B R o LR T S s e A
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WONDERFUL:

Super-tight—1007, Electric
8 TUBES—SINGLE DIAL
Coast-to-Coast

{ Battery or Electric)

Now comes Metro’s latest achievement—the
world’s greatest electric radio set—a powerful long
distance eight tube receiver—clearness of tone that is astound-
ing—ultra-selective—a set that expert radio engineers have
pronounced as the ultimate for all around perfection. And to
prove our claims, we will send this marvelous set to you direct
irom our factory on 30 days’ free trial. Test it to your heart’s
content. Compare its quality, beauty and price with any other
radio on the market, and decide to keep it only after you are
satisfied that the new 1929 Metrodyne super-eight is the peer
of them all.

SUPER-EIGHT ELECTRIC
Save One-Half—Low Price a Big Feature!
Georgeous console with newest type, built-in sonorom louc speaker

You will be amazed at the low price of these wonder- G console with 1 c, built-in sonor: e

ful sets, in the console or table cabinet. Our low cost of distribution Lt r e Lol R R TR ) ]

direct from our factory enables us to save you about half their reg- 30 DAYS’ FREE TRIAL!

ular value. Never before in radio history have you been offered

such sets at such low prices. And we are so sure of their quality,

beauty and performance pleasing you that we do not hesitate to let =

you try one for 30 days before deciding to keep or return it. ﬁ‘c ENT g and @ EAEE R @

SUPER UALITY THROUGHOUT ’ The 1929 Super-Eight line offers great money making opportunities. Nothing
@ like t_hem for high quality—mnothing near them in price. Let us prove this by

Light powerful tubes. Highest quality low loss parts. Illuminated shipping you a

single dial. Positive switch control~—simply turn a knob and it’s on. Bemonsiration Set on 30 days’ fl'ee t’,iag

Select vour stations with accuracy at any desired volume. Beauty of

tone that cannot be surpassed. Console and table cabinets are hand- Test it—compare it—demonstrate it to prospective radio buyers. Get our lib-
somely grained genuine walnut, hand rubbed, in two-tone effect— eral discounts—exclusive territory—newspaper and billboard advertising
artistically carved trimmings. All metal parts finished in two-tone offer that will help you sell Metrodyne radios quickly.

gold. Seeing is believing. You will be the judge.

3 14 We are one of the pioneers of radio. The
METRODYNE success of Metrodyne sets is due to our lib-

eral 30 days’ free trial offer, which gives

RADIO SETS you the opportunity of trying before buying.

Are Equipped For Thousands of Metrodynes have been bonght

on our liberal free trial basis. We will scnd

BATTERY or you hundreds of letters from owners who
ELECTRIC acclaim the Metrodyne as the greatest radio |

set in the world. A postal, letter or the cou-
OPERATION i§ pon brings complete information, testimon-
R ials, wholesale prices and our liberal 30
ey days® free trial offer—WRITE TODAY!

gﬂ--ll-.--ﬁ-ﬂ-ﬂﬂ----- 3 1 ] ] ¢
5 METRO ELETRIC COMPANY
ﬁ 2161-71 N. California Ave., Dept. 10
B Chicago, Illinois
- i i g Gentlemen:
S ] B Send me full particulars about Metrodyne
se"d coupon Today fo" Oul' é Super-Eight sets and your 30 days’ free trial offer
30 Days’® Free Trial Offer mesepp- 8 voe S
= Address e
METRO ELECTRIC COMPANY:
A [ ] R
a

2161-71 N. California Ave. - Dept. 10 - Chicago, Illinois § 1f you are interesed in AGENT'S prop-

osition, place an “X7 in the squarc =3

Please say you saw it in Rapro Nows.
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Atrplane radio communication is being aided by Pilot’s Alrplane (Sta-
tion 2XBQ) enabling ground stations to inform plane.'e' while aloft of
wearher conditions en route and also to direct pilots “flying blind**

in fogs.

P ILOT radio parts lead in volume of sales because
radio fans all over the world know they can depend upon
Pilot for correctness of engineering design and precision
workmanship that assure results.
contributions to Airplane Radio and Television place
this organization in the forefront of progressive manu-

facturers aiding development work.

_—_—————_——————_———————-’

| RADIOS BIGGEST
255 VALUE!

“RADIO DESIGN,” a Quarterly Magazine edited by

. B. Sleeper, national radio authority, is brimming

' over with the newest and latest Short Wave, A. C.
latest Television Development,

Send 25¢. stamps or coin for four meaty quarterly

Power Amplification,
etc.
I issues.
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WORLDS LARGEST RADIO PARTS PLANT
“PILOT RADIO PARTS ARE SOLD IN EVERY CIVILIZED COUNTRY IN THE WORLD!
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NEW PILOT GANG CONDENSERS
New precision type condenser series for single control tuning. Wide-

spaced plate construction, balanced to 4% accuracy.
compensators take care of distributed capacities.
Universal mounting (Sub-Panel, front panel or both),
shaft, self-aligning cone beanngs, clockwise or antx-clockwxse rotation,
capacity .00035 mfd. each section, 21 plates.

double.

LOT ELECTRIC MF(,

323 BERRY ST. [
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Radio

Heres the
Three Wecks’®
Spare Time
T have met with
e cess.I'orinstance,
( recently Lreatized
L aprolit of $185 in
i spare time work.
" ? I charge S1.50 an
fhour. Right 10w T am making

Made $185 in

!.
7™y continued  suc-
three weeks for
more money i my spire time

job. I have bren making good
money almost from the time I
enrolled. I am going to give up
my present position and open o
Radio shop. The N. R. 1. has
put me on the solid road to sue-
cess —Pester J. Dunn. 90t N,
Alonroe St.. Baltimore, Md.

Made $588
in One Month
The training I
received [rom you

has dong me 2
world of good.
Some time 120,

during one of out
busy months, I
made $5%8. [ am .
servieing all makes of Radio re-
celving sets. I haven't found
anything o far that I could not
handle alone. My boss i highly
pleased with my work since I
have been able to handie our
entirc output of sets here alone.
Herbert Reese, 22156 South E
Street, Blwood, Indiana.

Earns Price of Course in

One Week’s Spare Time

I have been $0 busy with Rudio
work that [ hitve not had time
to study. The other week, in
gpare time, T carned enough to
pay for my epurse. I have more
work than Tean do. Recently I
made enough money in one
month’s spare time to pay for a
375 beautiful console all-clec~
tric Radio. When 1 enrolled T
did not know the differcnee be-
tween a theostat and a coll,
Now I am making all kinds of
money. —Icarle Cummings, 18
‘Webster Strect, Haverhill, Mass,

than I am mikinginmyrecular

loyment Service to all

IF you are ecarning a penny less than $50 a week,
send for my book of information on the opportunities
in Radio. It’s FREE. Clip the coupon NOW. A
flood of gold is pouring into this new business, creating
hundreds of big pay jobs. Why go along at $25, $30
or $45 a week when the good jobs in Radio pay $50,
¥75, and up to $250 a week. My book, “Rich Rewards
in Radio,” gives [ull information on these big jobs and
explains how you can quickly become a Radio Expert
through my ecasy, practical, home-study training.

SALARIES OF $50 TO $250 A
WEEK NOT UNUSUAL

Get into this live-wire profession of quick success. Radio needs
trained men. The amazing growth of the Radio business has
astounded the world. In a few short years three hundred thousand
jobs have been created. And the biggest growth of Radio is still
to come. That's why salaries of $50 to $250 a week are not un-
usual. Radio simply hasn’t got nearly the number of thoroughly
trained men it needs. Study Radio and after only a short time
land yourself @ REAL job with a REAL future.

YOU CAN LEARN QUICKLY AND EASILY
IN SPARE TIME

Hundreds of N. R. I. trained men are today making big money—
holding own big jobs—in the Radio field. Jlen just like you—
their only advantage is training.  You, too, can become a Radio
Expert just as they did by our new practical methods. Our
tested, clear training, makes it casy for you to learn. You can
stay home, hold vour job, and learn quickly in vour spare time.
Lack of education or experience are no drawbacks. You can
read and write. That’s enough. -~

MANY EARN $15, $20, $30 WEEKLY
ON THE SIDE WHILE LEARNING

My Radio coursc i3 the famous course ‘‘that pays for itself.”
you to begin making money almost the day you enroll. My
new practieal method makes this possible. I give you SIX
BIG OUTFITS of Radio parts with my course. You are taught to
build practically every type of receiving set known. M. E. Sullivan,
412 73rd Street. Brooklyn, N. Y., writes, "I made $720 while studying.”
Earle Cummings, 18 Webster Street, Haverhill, NMass.: “‘I made $375
in one month.” G. W. Page, 1807 21st Ave., Nashville, Tenn.: “I
picked up 8935 in my spare time while studying.”

YOUR MONEY BACK IF NOT SATISFIED

“I'll glve you just the training you need to get Into the Radlo business.
My course [its you for =all lines—mapufacturing, selling. servicing
sets, in business for vourself, operating on board ship or in a broad-
casting station—and many others. I back up my training with a signed
agreement to refund every penny of vour monev if, after completion,
you are not satisfied with the course I give you.

ACT NOW—
64-Page Book Is FREE

Send for this biz book of Radio in-
formation. It won't cost you a pennyv,
It has put hundreds of fcllows on the
road to higger pay and suceess. Get
it. Tavestigate. Sce what Radio has
to offer vou, and how my Employment
Department helps you get into Radio
after yvou graduate. Clip or tear out
the coupon and mail it RIGHT NOW.

J. E. SMITH, President
Dept. 95

National Radio Institute !
Washington, D. C.

I teach

a

www americanradiohistorv com

You can build
100 circuits with
the six big outfits
of Radio parts

R\I\C%
045[04@38\

|

J. E. SMITH, President
Dept. 95, National Radio Institute
Washington, D. C.

Dear Mr. Smith: Kindly send me vour big book. “Rich
Rewards in Radio,” giving information on the big-mouncy
opportunities in Radio and your prictical method of teach-
Ing with six big Outfits. I understand this book is Iree,
and that this places me under no obligation whatever.

Cly. ...oo.is.

[

/
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weansetter Radlio

cdorass Maabo T
mosher PiLapnn ake

Are you receive

ing “The Radiobuilder”
regularly? Published every
month, this little magazine pro-
vides you with the earliest in-
formation on forthcoming S-M
developments, and with oper-
ating hints and kinks that will
hkelp. you to get the most out of
radio.

You can’t afford to be without
“The Radiobuilder,” for besides
general news of interest to every
setbuilder, it gives advance no-
tice and previews of new prod-
ucts, and detailed constructional
and operating data on new appa-
ratus before the information
appears in the S-M  DATA
SHEETS.

If you want to keep abreast of
the very newest and most prac-
tical in radio building develop-
ments, be sure to mail today the
coupon at the lower left-hand
corner of this page.

NOTE: To S-M Authorized
Service Stations; “The Radio-
builder” is mailed each month,
free of charge, together with all
new Data Sheets and Service
Bulletins as they come from
press, To all others nominal
charge is made; see coupon.

FOUR short years ago S-M was virtually an
unknown trade mark, Today Silver-Marshall
holds the position of dominating leadership
in the radio parts and kit field. Such leadership
is the positive proof that better radio can be had
for less money in S-M parts and kits. Year by
year, S-M production facilities have increased
along with S-M popularity. Today, as
never before, it is overwhelmingly true that,
with S-M parts—“You can build it better and cheaper.”

Together with one of our many co-operating distributors
we take pleasure in announcing for 1929 a number of
astonishing new developments, offered at prices that dem-
onstrate the savings which the quantity production meth-
ods of America’s largest quality parts manufacturer mean
for you individually.

A Universal Chassis and Table Type Shielding Cabinet

Both the 720 Screen Grid Six and the “Coast-to-Coast” Four, announced
on the opposite page, may be housed in the 700 cabinet, providing the
dignified and distinguished appearance seen above. The Universal
pierced metal chassis, on which these sets are mounted, as well as this
cabinet, are available for use by set builders generally.

New S-M Audio Transformers

These marvelous new high-gain amplifying transformers, whose tone
quality was the sensation of the 1928 Radio Trade Show at Chicago, are
offered in two sizes, both of which are unconditionally guaranteed finer
than all other types on the market. For the first time in audio trans-
former history, they actually eliminate hysteretic distortion inherent in
all other transformers.

S-M Reservoir Power Supplies

No matter what kind of a set you have or are going to build, you will
need power for it. In Silver-Marshall Reservoir Power Units you can
get, in the 675ABC, full 450 volts to operate 210 or 250 type tubes, and
ABC power for the whole set as well. If 180 volts for 171 type tubes is
sufficient, the 670B Unit will supply it, with 22, 45, 90, and 135 volts as
well. Type 670ABC supplies all these voltages, and 1.5, 2,25, and 5.0
volts “A” as well,

S§-M Unipac Power Amplifiers

For the man who wants really fine reproduction—who wants to hear
an orchestra over the radio just as loudly and clearly as though
he were in its presence, the Unipacs are a vital necessity. They make
available undistorted output ranging from 1500 to over 13,000 milli-
wattse They insure that full tonal range which adds new zest and enjoy-
ment to radio reception. Unipacs are to be had for 210
and 250 tubes, singly or in push-pull, as well as a power-

700 Shielding Cabinet: with
walnut moulding base....$8.50
701 Universal Chassis.
809 2-control Escutche

3.00
2.75

Audio Transformers: 225
First Stage, 226 Second
Stage. Each.............. $9.60

Audio Transformers: 255
First Stage, 256 Second
Stage. Each.., $6.00 .

675ABC,
Completely
Wired.

685 Public Address
Amplifier: Kit...... $124.00
Wired, Complete....160.60

ema ful public-address amplifier type, for outdoor or audito-
B Silver-Marshall, Inc. . k-1 rium use.
B 848W. Jackson Blvd, Chicago, U.S. A. B X .
R e Please send me, free of charge, theg If you don’t wish to build, yet want your radio to be
coé_nplete 1S—1\f£1 Catalog. N . chell custom-made, with all the advantages that this implies,
Or enclosed.........ooconiiiiiianis in stamps, Sen me e

g following: : S-M will gladly refer your inquiry to an Authorized
{(30¢) Next 12 issues of THE RADIOBUILDER
(81.00) Next 25 issues of THE RADIOBUILDER B

] . S-M DATA SHEETS as follows, at 2c each: ]

No. 1. 670B, 670ABC Reservoir Power Units
. 2. 685 Public Address Unipac B
No. 3. 730, 731, 732 “Round-the-World" Short
Wave Sets L ]
No. 4. 223,225, 226, 255, 256, 251 Audio Trans- B
formers
No. 3. 720 Screen Grid Six Receiver
No. 6. 740'Coast-to-Coast’ Screen Grid Four B

No. 7. 675ABC Power Supply and 676 Dynamic L. i

Silver-Marshall Service Station near you. 1f, on the other
hand,youbuildsets professionally, and are inters
ested in learning whether there are valuable Service Sta~
tion franchises yet open in your territory, please write us.

SILVER-MARSHALL, INC.
848 W. Jackson Blvd., Chicago, U. S. A.

2
o

Speaker Amplifier i
(50c) Sargent-Rayment Instruction Booklet

....Name

Please say you saw it in Rapio News.
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‘ ‘ JE take great pride in offering for the first time the latest and newest products of the
world’s largest quality parts manufacturer. Silver-Marshall’s rapid risetoleadershipin

the American radio parts and kits industry is due to the S-M policy of giving finer quality
and greater value in every single part than can be found in competitive products.

The opening of the 1928 season finds this policy carried to new heights, and Silver-
Marshall offers new kits and parts of absolutely unprecedented valie. A six-tube screen
grid receiver, fully shielded, for less than seventy dollars; audio transformers built on an
entirely new and superior principle; power amplifying equipment filling every require-
ment up to public-address use; the Sargent-Rayment Seven—these are but a few of the
reasons why 8-M will lead this year by a wider margin than ever before: simply because
S-M provides newer, finer, and surprisingly “better radio”’—for you.

The 720 Screen Grid Six

Unique in the exactness with whiclt it fulfills the
requirements of the setbuilder, the new 720 Silver-
Marshall Screen Grid Six—successor to the famous
Shielded Grid Six of such unparalleled popularity al-
ready during 1928—comes with such positive proof
of definite superiority as to forestall ail comparison.
A 720, put together from the regular kit, in two hours
of summer tuning in a Chicago apartment building
logged forty-one stations, including FIVE distant sta-
tions broadcasting on channels adjacent (only 10 kil-
ocyceles difference) to powerful local Chicago stations.

Results like this would be remarkable if obtained
from the highest-priced ready-made sets using all
manner of extra controls. But this record was made
by the same identical two dial, six tube, fully shielded
screen grid kit which we can offer you for immediate
shipment, with full building instructions, at $69.75
backed by Silver-Marshall’s guarantee! The 700 cabi-
net is $8.50 additional.

The 710 Sargent-Rayment Seven

A station tuned in for every ten kilocycles—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 inter-
ference on a warm summer evening. To the ultra-
skeptical veteran listener, seeking the extreme of
radio reception in all respects, we heartily recom-
mend this latest achievement of Messrs. Sargent and
Rayment—inventors of the Infradyne.

The 710 is a precision laboratory-type radio re-
ceiver, in a thick aluminum shielding cabinet, fin-
ished in satin silver and trimmed by black instrument
name plates. The set has five sharply-tuned circuits in
a four-stage screen grid R. F. amplifier, all tuned by a
single illuminated drum, and provided with individ-
ual verniers, followed by a detector and two audio
stages using the famous $-M 220 transformers. We un-
hesitatingly offer the Sargent-Rayment a proved kit,
manufactured exclusively by Silver-Marsﬂall, Inc., as
the last word in perfection for custom building.

The 710 Sargent-Rayment Seven: Complete
Kit Containing Laboratory-Tested. Inspected
and Matched Parts, With knocked-down spe-
cialaluminum shielding cabinet............

$120.00

The 740 “Coast-to-Coast”
Screen Grid Four

To the thousands of fans for whom the four tube,
R. F. amplifier, regenerative detector and two-stage
audio amplifier is the time-tested standard of receiver
comparison, the new Silver-Marshall 740 Coast-to-
Coast Four offers the finest performance yet attained
with this remarkable circuit.

Through summer static, the Coast-to-Coast Four
plays on the speaker New York, Florida, Texas and
California stations, cutting through local Chicago in-
terference only 10 or 20 K. C. away. Itstone quality
is such as only S-M transformers can provide.

Despite this demonstrated superiority over all other
sets in its price class against which it has been tested,
the complete kit of approved parts costs but $49.75.
The 700 cabinet is $8.50 additional. We go on record
that no matter what set you build or buy, the 740
Coast-to-Coast Four is the best dollar-for-dollar value
you can find at anywhere near its price.

The 730 “Round-the-World”
Short Wave Kit

Have you had your taste of the “thrill band”—the
wave-length band from 17 to 200 meters? Down on
these low waves are the Dutch, French, German and
other stations. You can hear amateurs in almost every
country on the same evening—if you have an S-M
“Round-the-World” short wave set. It has an actual
record of bringing in five continents in one evening.

The 730 is a complete four-tube regenerative (non-
radiating) short wave receiver kit, with a special alu-
minum cabinet. It has one screen grid R. F. stage, de-
tector, and two high-gain Clough audio stages. It tunes
from 17.4 to 204 meters with four plug-in coils fitting

astandard five-prongtube socket on top of the cabinet. X

two-tube adapter kit, with the same aluminum
cabinet but without the two audio stages, is available
as the 731 kit. The 732 “Essential Kit”’ contains the
new tuning and tickler condensers, the four plug-in
coils, coil socket and three R. F. chokes. Choose the
one you prefer—and step out into the “thrill band?’

We carry in stock at all times, for imme-
diate shipment, a full line of S-M products
—including all the famous Unipacs, and
audio transformers and other radio parts, as
well as the kits shown on this page. Qur cata-
log isfree for theasking.

Liberal discount to dealers

Mail the coupon now!

HOLESALE RADIO SERVICE CO.

6 Church Street, New York, N. Y.

The 720 Screen Grid Six: Coma
plete Kit with Full Instructions
for Building,less Cabinet....$69.75
700 Cabinet, extra................ 8.50

9.00

The 740 Coast-to-Coast Fours
Complete Kit with Instructiong
for Building, less Cabinet....$49.75
700 Cabinet, extra. 8.50

The 730 Round-the-World Four:
Complete Kit with Instructions
for Building; with Cabinet $51.00
731 Two-Tube Kit, Complete

with same Cabinet .$36.00
732 Essential Kit.. .$16.50
r---------ﬂ'----i »

Wholesale Radio Service Co.
6 Church St., New York, N. Y.
Pleasesend atonce your new free catalog
Listing S-M and many other highest-qual-
ity radio kits, parts, and supplies; as adver-
tised in Sept. “Radio News.”

Name. .

Please say you saw it in Rapro NEws.
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THORDARSON
R-300
BIX" 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 509, 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, 214" x 214" x 3"
high. Weight, 2 Ibs. Price, $8.00.

. b4
‘WVV"

Radio News for September, 1928
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‘Better Radio

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
Iook inside the cabinet. You will find, in the majority

of cases, Thordarson amplifying and power supply
transformers.

You will realize 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

RADIO TRANSFORMERS
Suprems
musical performance

THORDARSON ELECTRIC MANUFACTURING co

ecervers

Transformer Specialists Sinc
‘WORLD'S OLDEST AND LARGEST EXCLUSIVE TRAN SFORMER

“Uuron and Kingshury Streets = Chicago,lll. USA

www americanradiohistorv com
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The Short-Wave Era

By HUGO GERNSBACK

NCE more a silent, but nevertheless most important revolu-

tion is making itself felt in radio. These periodie revolu-

tions in the art of radio arc a novelty no longer, but

oceurrences to which the careful ohserver has hecome quite
accustomed.  Only a short year ago, the radio art began to turn
away from battery operation of sets and started to clectrify them.
Late last year, still another revolution brought the complete A.C.-
operated set.

During the past few months, a new era secras to have opened
in what will he known hercafter as the “Short-Wave Cycle”

Not that short waves are something new in radio; quite the con-
trary. This work gocs back to 1908, when amateurs first hegan to
converse with cachr other, by dots and dashes, helow 200 meters.
The amatenrs have kept at this ever since, without making nmeh,
or any, impression upon the general public. The reason for this
lack of interest, of course, is that, in order to operate cither a
short-wave transmitting sct or a short-wave amateur receiving set,
you had to bhe conversant with the “code™; and this is something
at which the general publie has always balked.

To the average radio listener, to the radio fan, and to the sct
builder in general, dots and dashes are so much noise and “statie,”
not to be taken seriously at all.  Of course, these listencrs lose
the best part of radio through not heing able to understand or
work code, and miss many of the thrills that the amateur enjoys
in deciphering a message that comes from the Antipodes. Yet, the
general radio public, in spite of all its love of novelty, is quite
apathetic to these possibilitics and the amateurs have failed to
gain much ground. But of late the hroadeast listener is hecoming
very much inferested in short waves; not because he wishes to
listen to code and its dots and dashes, but because he can now
receive hroadeasts on his lond speaker or headphones from prac-
tically any country throughout the entire world.

A reader in New South Wales, Australia, writes us that while
he was wriling his letter he was listening to WRNY’s short-wave
transmitter, 2X AL, on a three-tube set; and had to turn down the
volume, otherwise he would wake up his family. All this at a
distance of some 10,000 miles!  Yet 2XAL, it may be said in
passing, nuses less than 500 waits; a quite negligible amount of
power, as power is rated these days.

The radio set manufacturers for the past few years have claimed
vociferouslty that the day of DX fishing and long-distance records
is past. In their hearts, the manufacturers knew that this is not
the case, but that the truth is, the average manufactured set is
poor for long distance and is constructed primarily to receive local
stations and others not more than 100 to 250 miles away. Mann-
facturers siress an assertion that set owners no longer wish to
reccive long-distance signals, on the theory that such reception
never is good.  We might take issuc with the manufacturers on
that score and point out that, with the average manufactured set,
distant reception is usually not good; but, if you have a really
good sel, distant reception certainly is yood. Hence, sooth to say,
the set manufacturers to the contrary, the public is still interested
in bringing into onr everyday, humdrum existence the thrill of
covering great distance. If this were not so, how otherwise explain

the sudden and tremendous popularity of short-wave broadeast
reception?

During the past six months, cvery time Rabio Nuws ran a con-
structional article on a short-wave receiver, set builders and radio
fans have responded in the ratio of three to one, compared to
those following up the rcgulation broadeast-set articles. In other
words, there still is a thrill in getting distance; because no set
builder builds a short-wave rcceiver unless he is interested in
recciving broadeasts from distant stations. ‘This should be quite
obvious because, within 100 to 200 miles of a short-wave trans-
mitter, the usual short-wave receiver is hopelessly inefficient, on
account of the so-called “skip-distance” c¢ffect.

It is quite the thing now for the radio fan to own one or more
broadcast sets for the usual upper-wavelength broadeasts on 200 to
600 meters, and also a scparate short-wave set which brings in
broadcasts from 20 mecters up to 200.

And as time goes on, the interest in short waves is becoming
greater and greater. 1t may well be said that we have as yet
not scratched the surface. Technicians believe that in due time
all broadcasting will be done on short waves; cverything scems
to point that way. Already many stations arc operating two
transmitters simultancously; one in the upper waveband, and the
other in the Jower waveband. These stations in doing so are
simply staking out their claims for what is to come in the future;
and the recent scramble for short waves for television purposes
points unmistakably in the same direction.

Most radio engineers today are convinced that the final solution—
unless an entirely new invention comes along—of television rests
in the lower-wave spectrum. Companies and individuals have
been awarded licenses to broadeast television on the lower wave
channels and, unless a new invention does come along pretty soon,
most of the television broadcasting will he done on these lower
waves. Such developments, of course, like all revolutions of this
kind, are slow and orderly; but they are revolutions nevertheless.

It would not surprise me at all if, during the next five vears,
the broadcasting of both sound and sight will be done completely on
short waves; and the upper wave-channels from 200 to 600 meters
gradually abandoned, as fast as we learn more about the short
waves. At the present time, the only thing that stands in the way
of universal adoption of short waves is the skip-distance effect.
Take, for instance, 2X AL, broadcasting on 30.91 meters; within 200
miles of New York, the reception is poor. Beyond this distance it
becomes better and better, the further vou get away from the
transmitter. This is one of the problems that has vet to be solved
and, when it has been solved, there is little doubt that all stations
will move down into the short-wave part of the spectrum.

In the meanwhile, it is encouraging to note that the radio
broadcast listener and the radio set builder have beeome more and
more impressed with the importance of the short-wave situation.
The movement is assuming greater proportions every month, and
it will not be long beforc the set builder will desert the upper
wavclengths entirely, and construct only short-wave reccivers, to
the cxclusion of all others.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P, M. from Stations WRNY_ (326 meters) and 2XAL (30.91 meters) on
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The Stinson-Detroiter plane, which made the coasi-to-coast-and-return test of the latest type of radio equipment.

T

engineer in charge of the test during the flight.

Insert shows W. G. Fisk, vadio

Making Radio Easier for Aviators

Increasing Commercial Value of Airplanes and Growing Popularity of Air
Travel Promotes Development of Special Radio Apparatus for the Purpose

HAT radio means to the navigator

at sea today, it will soon mean to

the aviator and his passengers.

No longer will it be necessary for

the long-distance flyer, crossing the track-
less occan or fog-hidden land, to be isolated
from those on land and sea as effectively
as though he were on a different planet.
Long-distance flights, such as those of Lind-
bergh, Byrd and Chamberlin, during which
these daring explorers of the upper regions
were out of touch with civilization for
hours at a time, will be a thing of the past.
A complete radio transmitting and re-
ceiving set, recently developed for use on
airplanes, has a total weight of Dbut 85

By Allan K. Ross

pounds, and permits two-way radio-tele-
phone communication up to a distance of
approximately 400 miles and two-way radio-
telegraph communication up to 1,000 miles.
These ranges are sufficient to insure contact
with ship or shore stations on nearly any
conceivable long-distance flight.

While this latest development of science,
combining aviation and radio, will be of
great value to the aviator in blazing new
trails across the sky, it is destined to find

its greatest use in the everyday life of the
American business man who desires to take
full advantage of the airplane as a means
of transportation.

EXPERIMENTAL WORK’

On a number of occasions in the past,
radio has demonstrated its value on long-
distance, non-stop flights. For example, it

was used by the NC-4, the first airplane to
cross the Atlantic, in 1919, and again by

The new radio transmitting and receiving equipment
developed for use on commercial airplancs. The one-
dial veceiving set and Dbattery box for “A” and “B”
batteries ave shown below; witle the transmitter unit and
control box are shown at the right. This equipment can
be used for radio-telegraph and telephone communica-
tion from plane to plane, or from plane to ground, and
has a normal range of about 400 miles; althougl much
greater distances have beem covered.

Commander Richard E. Byrd on his dash
over the North Pole in 1926. These are
cnly two of a number of history-making
flights on which radio has proved its value
to aviation. But the use of radio on air-
planes has remained more or less of an
experimental proposition. There has been
a need for some standard transmitter and
receiver, light in weight and simple in op-
eration, which would require a minimum of
care and attention. The average pilot has
only a limited knowledge of radio and, while
in the air, has little opportunity to make
careful tuning adjustments, such as are
required by most of the equipment available
heretofore.

www americanradiohistorv. com
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To meet this neced, there has been de-
veloped and lested a complete airplane in-
stallation that gives promise of filling this
long-felt want. It is exceptionally light in
weight, requives but two tuning controls
(onc for ihc transmitter and one for the
reeciver) and can be produced in sufficient
quantity to make it worthwhile for the com-
mercial pilot to learn its operation.

ACROSS TIIE U. S. A.

Early in March of this year a five-passen-
ger Stinson-Detroiter monoplane, equipped
with the new transmitling and receiving
cquipment, took off from Curtiss Tield,
Long Island, on a 10,000-mile coast-to-coast
and return flight to demonstrate the com-
plete practicability of radio-telephone and
telegraph communication between ground
and plane, and to further the cause of prac-
tical commercial aviation. The project was

sponsored by the New York American and

The nterior of the airplane
recewver  box  showing the
plugan  R.F. transformers
winch  enable  the  operatoyr
to cover both the short and
the medivm wavelengths.

was in charge of Captain . Gordon Smith,
head of the aviation activities of that ncws-
paper. - Caplain Smith was accompanied
on the flight by Lieutenant G. W. Hopkins,
chief test pilot of the Stinson Aireraft Com-
pany, builders of the plane; R. J. Wall, rep-
resentative of the National Safety Council
of Toledo, Ohio, owner of the plane; John
C. Ingram of the United Press Service, and
W. G. Fisk, radio cngineer, representing
the Radio Corporation of America.

The trip was arranged to include stops
at all aircraft plants in the United States,
and sufficient time was allowed so that, on
the return flight, a stop could be wade at
the aviation show held at Detroit, Mich.,
the week of April 14th.

The airplane transmitter was licensed
under the call letters 2XKB. A wavelength
of 120 meters was . selected as the best in
the band between 109 and 133 meters as-
signed to aircraft. Before the take-off at
Curtis Field, arrangements had been made
with a numiber of land stations to co-oper-
ale in standing-by for the plane’s signals.
A selecled group of amateur stations also
aided in conducting the tests by keeping
in constant touch with the plane. Tn re-
turn for this valuable co-operation, the New
York dmerican will soon award as prizes,
three cups: to the amateur who received
signals fromn the aircraft over the greatest
distance; to the amateur who conducted
two-way communication by telephone or
telegraph over the greatest distance; and to
the amateur rendering the most valuable
general radio service. So effective was the
service rendered by the amatcurs that the
plane was never out of touch with at least

The battery box below con-

teins a 6 wolt storage A

battery and 90 wolts of “B”’
battery,

one of the thirty offices maintained by the
tadio Corporation.

DEMONSTRATIONS EN ROUTE

After leaving Curtiss Ficld, the plane
made stops at Philadelphia, Washington,
Pittsburgh, Columbus, Dayton, Cincinnati,
St. Leuis, Dallas, Fort Worth, Midland
(Texas), Fl1 Paso, Yuma (Arvizona), San
Diego, and Tos Angeles. At Pittsburgh,

the voice of the operator in the plane was
picked-up and rebroadeast over KDKA.
At Los Angeles, Mayor George Cryer of
that city was taken up in the plane and an
address intended for the people of that city
was delivered over 2XKB and rebroadcast

203°

on the regular wavelength of station KPLA.
This is believed to have been the first time
that such an address has been given from
a plane. At a number of times, when special
supplies were desired at the various landing
fields used by the plane during the trip,
commnunication was established with an
amateur station in the vicinity of the field
while the plane was still several hundred
miles away. The order for the necessary
supplies was relayed to the field by the
amateur and, in every inslance, the sup-
plics were on hand by the time the plane
arrived, so that no time was lost on the
ground.

APPARATUS USED

The new radio equipment used for the
first time on this flight comprises a radio
transmitter adapted for either code or
voice communication; a wind-driven gener-
ator to supply the necessary plate and fila-
ment current for the transmitter, and a
filter box, containing the necessary filter
condensers and chokes. The receiving set
consists of the receiving box, in which is
mounted a five-tube tuned-radio-frequency
recciver and a baltery box containing the
“A” and “B” batterics. In addition, a small
control box was supplied in which was
mounted a change-over switch to change the
acrial connection from the transmilter to
the recciver, and a switch to change from
code to voice transmission. Three jacks
are provided on this unit: one for the micro-
phone, one for the telegraph key and one
for the hcadphones. Only onc other con-
trol is necessary, and that consists of a dial
for tuning the antenna circuit of the trans-
mitter. This is also mounted in the con-
trol box. A duplicate control box was sup-
plied for the pilot, which made possible the
control of the set from more than one point
in the plane. An eighty-foot trailing acrial
was used for both transmission and recep-
tion.

The transmitter used is of the master-
oscillator, power-amplifier type and em-
ploys two 210 tubes and {wo 211 tubes, hav-
ing an output of approximately 100 watts
when used for telegraph communication.
The recciving set employs five tubes in a
circuit comprising two stages of tuned-
radio-frequency amplification, detector, and
two stages of audio amplification. It uses
a system of plug-in inductance coils so that

(Continued on page 260)

The airplane operator’s equipment consists of a sound-proof leath er helmet in which the headphones are mounted; o special type of
telegraph key altached to a leather strip, so that it can be fasten ed firmly to the operator’s leg just above the knee; and the micro-

phone, which is supported by a metal breastplate.
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Some Problems of A.C. Operation

On the Success of Their Solution Depends the Success of the

HE widespread, not to say sensa-

tional, popularity of the A.C. receiver

has, of course, been based on its

promise of relief from the problems
incident to battery operation; and there can
be no doubt that it has made good this
promise. DBut the solution of one set of
problems often has a way of bringing in
other problems all its own; and, as both
home constructors and users of commercial
sets have by this time discovered, this is
true of the electric receiver.

Such a turn of events should not be un-
expected. It must be remembered that A.C.
operation is still quite a youth, even as age in
radio is reckoned. Also, its problems singly
are neither serious nor insurmountable;
but, together, they constitute the margin
between successful and merely indifferent
results. So it scems worth while to con-
sider them and their possible solutions.

First—the matter of hum.

When experienced fans listen in on an
electric receiver for the first time they note
a slight A.C. notc in the output and, at the
present stage of the art, such a “residual”
hum seems inevitable. Some of the more
tolerant dismiss it as the price paid for the
convenicnce of A.C. operation, an altogether
sensible attitude. FEven those who complain
at first find that, in a surprisingly short
time, they become accustomed to this baclk-
ground and that except on the weakest sig-
nals it offers no handicap to enjoyable re-
ception.

OVERLOADING THE “B” UNIT
This is not to say that some receivers do
not have an cxcessive hum; quite a sizeable
percentage do. But in only a few cases can
this be charged to the heating.of the tube
filaments with raw A.C.

The most prolific cause of annoying A.C.

Electric Receiver for Both Home Builders and Owners of

Commercial Sets

By Charles Magee Adams

component is, oddly enough, an overloaded
“B" supply unit. This is particularly
(though not exclusively) true of home-con-
structed or rewired receivers, where the
builder has made use of an existing power
pack to carry what proves to be a larger
load.

It must be remembered that the indicated
rating of a “B” device is the maximum. It
can be worked up to or slightly above this

ceiver for A.C. operation, a gratifying im-
provement on the score of quiet output will
be gained.

WIRING AND SHIELDING

Almost as prolific a cause of excessive
hum in the “roll-your-own” or rewired re-
ceiver is induction. Fans whose experience
has been entirely with battery sets are prone
to forget that each wire carrying alternat-

This is an excess of neatness which defeats its end. The nice parallel wires will cause all kinds

of pick-up and introduce A.C.

hum into the circuits.

Point-to-point wiring for R.F. circuits is

better, because the leads cross move nearly at right angles, and cabled wiring for filament civcuits.,

milliamperage without fear of damage, but
experience has shown that, as soon as the
maximum drain is approached, the filtering
efficiency of the unit drops off sharply, be-
cause of the magnetic saturation of the
choke cores and, to a less degree, the over-
loading of the rectifier tube and filter con-
densers.

Accordingly, for best results as regards
smoothness of output, a “B” unit should be
worked at about half, or not to exceed two-
thirds, of its rated drain. If this rule is
observed in constructing or adapting a re-

Two power units; that at the left shows the required number of wentilating holes.
the right is wery handsomely designed. but lacks this very essential feature,

The one at
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ing current is surrounded by an electro-
magnetic field, which will set up alternating
currents in other conductors nearby, par-
ticularly if they are parallel to it.

This clectrical law makes it imperative
that grid leads be run with even greater
care than in battery sets. They must not
only be as short as possible, but should not
parallel the filament lines or, especially, the
110-volt leads to the power transformer.
Lack of painstaking care in these details
has been responsible for much grief "en-
countered by home constructors.

It will avail nothing, however, if a poorly.
shielded power transformer is used. Such
a device (and some of the inferior malkes
are not ‘properly shielded) will blankect the
wiring with a field whose results shout for
themselves in the loud speaker. So, as gen-
erally is the case, economy lies in the pur-
chase of only well-designed equipment;
which nieans a transformer with a substan-
tial case completely enclosing the windings.

It must not be inferred from all this that
excessive hum cannot be caused by tubes
themselves, In cases where an undesirable
A.C. “component” persists, after all these
precautions have been taken, it will gen-
erally be found that one or more tubes are
defective.

While making their first acquaintance
with A.C. sets, fans sometimes complain
that these receivers are unduly noisy, as re-
gards factors other than hum. It is true
that any receiver drawing its power from
the lighting circuit is more susceptible to
electrical disturbances and static than a set
powered by batteries, But it must be noted
that this is due to the effect of the lighting
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POWER RHEOSTAT

Cutting one wirve of the pair which feeds 110-

volt current to a sct allows tnsertion of a power

rheostat to keep the wvoltage down to a proper
value.,

line as an aerial, rather than to the A.C.
tubes themselves; and henee, that the same
effect will be found in a D.C. sct supplied
by the conventional socket-power unit.

A.C. sets often appear to be noisy merely
because of the manner in which they are
operated. Receivers of this type have an
audio amplifier of much greater power than
most battery scts; and owners, tempted by
this power at their fingertips, frequently
employ excessive volume, with the result
that the amplificr boosts any noisy com-
ponent in the signal to a high degree. The
fact that the recciver is operating on A.C.
is, obviously, not responsible for outraged
ear drmms.

DISSIPATION OF HEAT

Of the various problems involved in al-
ternating-current operation, ventilation is
the one which receives perhaps the least
serious  consideration, particularly from
those fans without practical experience.
This is true, because with the average bat-
tery receiver, nsing no tube larger than a
112-type, the amount of heat developed is
so siall as to be ignored. But that cannot
be done with the electrie set.

Here at least a 171-type will be found in
the last audio stage (two, if push-pull is
used), which means an appreciable amount
of heat. Added to that is the much larger
quantity of heat developed by the rectifier
tube and the power transfornier, as well as
that given off by the “I3” voltage divider.
So there must he some means provided for
keeping the whole apparatus at a safe
working temperature,

This is accomplished by liberal spacing of
this heat-generating apparatus, together
with suitable openings in the housing for
adcquate circulation of air. So it is im-
portant that the home constructor carry out
specifications as to these features when
building an A.C. power pack or receiver.
Leonomy of space can be secured by a more
compact grouping of apparatus, hut the re-
sults after a brief period of operation will
be far from desirable.

For the swmne reasons, the fan installing

a commercial A.C. receiver must do so with

an eye to ample ventilation.
If its power unit is of the separate iype,

it must be placed at a point where the flow -

of air to and about it will be unobstructed
by any object; as, for example, a cover in-
tended to enhance its appearance. The same
is true when the power unit is huilt into
the receiver and, in hoth cases, particular
precautions must be observed if the com-
plete equipment is being honsed in furniture.

Much as consoles and highboys lend to
decorative effects, many, especially the
home-designed sort, fail to provide sufficient
ventilation for an electric receiver; with the
result that the temperature about the heat-
radiating parts becomes excessive after a

prolonged period of continuous operation.

Fire seldom follows, to be sure. The fuse
in the 110-volt lead can be counted on to
blow betore that happens. But meantime
the tubes will be worked at a. temperature
that materially shortens their lives, the in-
sulation (particularly of windings) will be
weakened, and the filter condensers, if of
paper construction, damaged. So the mat-
ter of ventilation can be scen to be worth
considcrably more attention than it usunally
receives.

LINE-VOLTAGE PROBLEMS

However—as is now known only too well
—the gravest and most universal problem
involved in A.C. operation is that of fluctu-
ating line-voltage.

Theoretically, the current delivered to the
primary of the receiver’s power transformer
over the house-lighting circuit is at 110
volts, with a permissible variation of 5 per
cent above or below that figure. But in
practice it has been found that the voltage
supplied varies all the way from 90 to 130,
not only bour by hour according to changes
in load and other factors, but constantly be-
cause of improper regulation, poorly-de-
signed fecders, ctc.

Automatic voltage regulators are now obtain-

able.  This apparatus will take any commercial

A.C. woltage between 90 and 130, and deliver
cxactly 110 volts up to 60 watts.

This situation has a definite and vital
bearing on receiver operation; because tube
filaments are designed to function at a cer-
tain temperature, which, in turn, means a
given voltage. If this voltage is exceeded,
the result will be too high a temperature
and greatly shortened life of the filaments;
while, if it is reduced, the result will be too
low a temperature and weakened volume.
Obviously, the voltage delivered to the vari-

The kit shown uneatly wired

parallel leads are avoided. but cntirely too much inductance is
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on the opposite page is illustrated here twith
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The special tap shown here is so designed that,
when the resistor is screwed into the receptacle,
it is in series with the power Iine to the set.

ous tube filanents is directly proportional

“to that impressed on the power-transformer

primary. So the engineers have been busy
secking a solution of this really serious
problem.

VOLTAGE REGULATION

The most familiar of the several solutions
which have so far been developed is the
tapped primary for power transformers.
Instead of a winding designed only for 110-
volt supply, one with two or more taps for
arious voltages is provided. Ior example,
a typical transformer of this sort has two
such taps, one for voltages from 105 to
115, and the other for voltages from 115 to
125. At the time of installation a voltage
reading is taken and the connection made to
the proper tap.

It will be scen that, provided the voltage
does not rise above the figure indicated by
the initial reading, this arrangement offers,
a simple and satisfactory safeguard and,
notwithstanding its limitations, is’ recom-
mended as a fundamental precaution.

However, the voltage sometimes does rise
above the initial figure, and some receivers
arce not cquipped with transformers whose
primarics are tapped. In such cases, a suit-
able resistor connected in series between
the receiver and the supply circuit offers sat-
istactory protection—again within certain
linzits. )

The most convenient form of this resis-
tance is a power rheostat, of which sev-
cral makes are on the market. But if one
is not available, a lamp or two or three
Lamps in series-parallel, may be substituted.
The resistance should be adjusted till the
voltage at the receiver is brought down to
the proper figure.

This requires, of course, an accurate A.C.
voltmeter, which many set owners lack.
Also, if the voltage drops after a first set-
Ling of the resistance, the result will be loss

(Continued on page 275)

too much wwire,
ttroduced.
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Above: Looking edgewise
through a cone speaker.
The twhite area represents
the space Detween the
coite and the back of the
frame.  Top center: A
“ghost” view of e one-tube
receiver being  tuned by
an operator. The tube,
the tuning coils, the
shadow of the tuning con-

OIS Al TN

denser and the bones of Ef{
the man’s fingers are all |
plainly wvisible. 5
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Above: n X-Ray view
of the British DES-625
screen-grid  tube. The

filament and control-grid
connections come up
through the top, the
screen-grid and plate wires
run down to the bottom
pins. Left: This picture
wlustrates the possibilities
of X-Ray photographs in
showing the conneciions
of a radio receiver. The
position of every wire is
clear and unmistakable.

N

X-Raying the Radio Set to Show Its Insides

German Experimenter Replaces Blueprints with “Ghost” Pictures

NEW usc for the X-ray, recently

developed by Baron Manfred von

Ardenne in his laboratories in Ber-

lin (Germany) makes possible the
use of these rays in photographing radio re-
ceiving sets, parts and other electrical
equipment; thus bringing out constructional
details of such apparatus which would be
nearly impessible to illustrate by line draw-
ings or diagrams.

A few of the many possible uses of this
new development are shown in the accom-
panying iliustrations. Others will doubt-
less suggest themselves to our readcrs. At
the left is a cone-type loud speaker photo-
graphed without being removed from its
box or cabinet; note the wood-screws that

hold the sounding board in place. Every
part of the unit can be plainly seen. The
illustration in the center indicates how such
pictures can be used to suggest construc-
tional details of a vacuum-tube recciving
set. This particular set is equipped with
honeycomb coils. Even the bones in the
hands of the man holding the instrumnent
can be seen. The photograph reproduced
at the right shows the constructional details
of an Inglish screen-grid tube, known as
the DIS-625, which differs greatly from
the American UX-222.

The lower picture shows how the new
process can be used to indicate the wiring
of a receiving set or other electrical appa-
ratus. The photograph was talken through

WwWww americanradiohistorv com

the panel of the device, which in this case
happens to be a German tube tester. Addi-
tional diagrams or blue prints are unneces-
sary when such pictures are used, as all
leads and parts are clearly shown.

At least one German radio publication
has made arrangements to illustrate a series
of constructional articles with X-ray photo-
graphs of the set and parts in place of the
usual blueprints and diagrams; and others
are cxpected to adopt this method of in-
struction in the near future.

An important feature of this method of
illustration is that it is a comparatively
simple matter to retouch such photographs
to bring out important features of the set
or apparatus, and soften or omit others;

|
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Novel Indoor Aerial Increases Signals

An Experimenter Obtains Excellent Results with a Coil which

AWRENCE M. LOVELESS, of Bath,
New York, is an old-time radio
amateur.  One of his hobbies is an-
tennas, He has tried them all—L.s,

T’s, trecs, umbrellas, bed springs, fans and
the rest.  After the World War, which in-
terrupted his favorite sport for a time, al-
thought he pounded brass for Uncle Sam as
long as was necessary, he became a radio
dealer in the firma of Toveless & Hamilton.

Antennas became a bread-and-butter af-
fair when he went into the game of selling
radio to broadcast listeners. With a “han,”
a reasonable amount of interfevence canses
nothing more serious than a blue glow in-
duced by emergency-language ouiput. He
has no onc at hand to pick on, so why in-
dulge in thoughts of murder? The parts
dealer who sclls him the gadgets in his set
disclaims responsibility beeause he does not
pul them together; and the interfeing sta-
tions are too far away to be reached ecasily
with a stick of dynamite.

But the BCL’s insist that any set in
which they have invested their simoleons
ought to play one coneert at a time—no
more and no leéss—which few of them will.
A good antenna might help to reduce inter-
ference and sell radio and keep it sold. In
view of this situation, Mr. Loveless applied
himselt to the problenmt of antennas with
inereased energy and application, reviewing
old experitnents and trying new ones.

Ld COILS WOUND ON HUGE TUBES

Mr. Loveless began with one of those
Gveready battery cartons that look like

The
lower tube is here shown slipped out of the

My, Loveless with his aerial invention.

upper

one.

Differs from the Horizontal Loop in Having a Considerable

Coupling to Ground
By Armstrong Perry

overgrown dry cclls. He cut off two sec-
tions of it, about seven inches long; one
was slit from top to hottom and the ends
were lapped and glued together. This gave

The connections of the two coils to
the set  The lower tube slips into
the wpper one, as indicated by dotted
lines.

him two cardboard tubes which could be
telescoped together, the larger about 13
inches in diameter and the smaller about
12y, inches; on each tube he wound forty
turns of bell wire. When he placed the
smaller coil inside the larger he had some-
thing that resemnbled a giant loose-coupler
of the dear, dead days of the “rock-crusher”
and unlimited power and wavelengths; but
the hook-up was different,

He hung the device from wires in the
arch between his living room and dining
room. Mrs. Loveless (whose name is very,
very different from her nature) has lived
with her hushand long enough to know that
a radio amateur cannot be discouraged by
caustic comment concerning the inappropri-
ateness of dismembered cartons in interior
decoration, and that it is exceedingly diffi-
cult to detach the said amatem’s sensory
apparatus from his radio hook-up long
encugh for him even to hear said remarks.
She cven smiles brightly when Lawrence
explains his new aerial. Maybe it is be-
cause radio inventors sometimes make
money. Seldom, but it has happened, and
hope springs cternal.

INVENTOR SURPRISED

Loveless attached the upper end of the
outside coil to the ground connection on
a broadcast recciver, thus connecting the
coil with the ground through a water pipe.
The lower end of this coil was not attached
to anything except the cardboard tube, and
remained a dead end. The lower end of the
inside coil was attached to the antenna post
of the set; its upper end was free also, a
dead end.
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The inventor had no reason to expect
that this aerial would produce unusual re-

sults. IHe was merely experimenting with
a new and unknown device to see what

would happen. He was surprised when he
found that stations came in with greater
volume than they had when the same set
was connected with an outside aerial; and
that much interference had been eliminated
or reduced to negligible proportions.

The outside aerial was 100 feet long and
45 feet high, twice as high as the coils
hanging in the arch on the second floor of
his house. He installed a switch so that
he could shift quickly trom the outside
aerial to the coils. Iivery test he made
proved the superiovity of the coils over
the outside wire. He shifted tfrom one to
the other during the long notes of violins,
saxophones and sopranos. The notes doubled
in volume every time he changed from the
outside aerial to the coils.

His set seldom Dbrought in Chicago sta-
tions satisfactorily im the daytime while
he was using the outside aerial. With the
coils he picked up WLS, WMAQ and others
clearly and strongly. Coast stations usually
had becen out of the question with the set
and aerial that he had been using. The
coils brought in even KI'SD, a 500-watt
station in San Diego, California.

DIFFERENT SETS TRIED

Thinking that the coils inight happen to

be specially adapted to the set that he was

using, Loveless tried them with T .R.F. sets,
(Continued on page 267)

The Lovcless aerial in position; it will be seen
how compact and easy of installation the de-
vice 1s.
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Radio in Newfoundland
Editor, Rapio News:

I have read with much pleasure your “in-
side stuff” for Rapio News readers, and I
certainly do approve of vour Editorial Pol-
icy Ballot; enclosed find one filled in. I
have been a subscriber for several years to
sour interesting magazine, and do not re-
member having seen a letter from a listener
in Newfoundland. Now, I would like to in-
form you that Newfoundland has her radio
hams and fans. We have a broadcast sta-
tion located at St. John’s, whose call is
8WMC, a 500-watt Marconi transmitter, op-
erating on a wavelength of 400 meters,
owned and operated by Wesley United
Church. It is on the air on Sundays at 11
a. m. and 6:30 p. m. with church services;
and during the past winter was on the air
at 8 p. m., EST. (now daylight saving
time). It has been heard in England, as
well as Canada and the United States.
Congratulations are due to the Rev. J. G.
Joyce for enterprise in establishing the first
station in this country.

Joux A. Rowg,
Boxz 33, Carbonear, Newfoundland.

Importance of Location
Editor, Rapio NEws:

Our club receives many reports of bad
and good reception. Usually, our answer to
those reporting bad reception is to find a
better location. We asked ourselves the
question, “why is reception so noisy where
we are?’ OQOur answer was, “Probably it’s
the location.” It was the location. For the
past year DX had been spoiled by noise.
We use a 10-tube World's Record receiver.
About once a month DX was fine, but
usually every time we let our receiver
“loose” the hums, crackings, roars, ectc.,
would pour in.

May 1 we moved to 7263 Coles Avenue.
The first night, stations KFI, KPO, WEAF,
WGHB, WJ7Z, WGY, KRLD, KLZ, KOA,
NAA, WNAX, KUSD, WSB, KFBU,
KNRC, KWKH, KFWB, KFWO, and
many others rolled in with plenty of vol-
ume and not a trace of QRM. Note that
we hooked KFWOQO, Catalina Island, a 250-
watter. So far, we have received KFWO
seven nights out of ten.

At the old location, a 1-tube Aero short-
wave receiver was also in use. The only
stations hooked were KDKA, WRNY,
WGY, and amateur 9DIM, Hartford City,
Ind. (fone). Now our log includes stations
9CWK, Salina, Kan.; 9BWI, Fort Wayne;
9BCH, Joliet; 9BCI, Sheldon, N. D.; 9MM,
Converse, Ind.; 8CXIL, Dayton, O.; Cana-
dian 8BT, Hamilton, Ont., and 1ABY, Leo-
minster, Mass. All of these hams used
fone, on the 80-meter band.

Taking this I-tuber out to 7847 Euclid
Avenue, Mr. J. K. Franklin, vice-president
of our league, hooked code stations in dis-
tricts 2, 6, 7, 8, and 9 (U. S.) Both of us

tuned in one night and made out amateur
ej-TDD, Zagreb, Jugoslavia. We are trving
to get a verification on this station.

Those are just a few of our own experi-
ences in locations.

) LeLaxp J. GILLETTE,
President Midwest Amateur Radio League,
7263 Coles Avenue, Chicago, Ill.

- Why Keep It Secret?
Editor, Rapio NEwS:
Here’s an open letter to Mr. Announcer:
Did it ever occur to you that much of the
enjoyment of the listener comes from know-
ing to whom he is listening?
Some of you remind me of the darkey who

THIS page belongs to the readers
of Rapio News. It is theirs for
the purpose of discussing fairly and
frankly the needs of broadcasting from
the standpoint of the great public who
listen in. The letlers represent, not
necessarily the editorial opinion, but
that of the writers; who are, in the edi-
torial belief, fairly typical of groups of
opinion among the radio public. Make
your letters concise and offer construc-
tive criticism when you can; remem-
bering always that there is something
to be said for the other fellow’s side.

Address The Editor, Rapio News,
230 Fifth Avenue, New York City.

went to the County Fair and got a chance
to ride one of the parade horses. He was
so clated that when he returned home he
told his experience with great gusto.

“Yo, see, Mars’ -Best had to have some un
to ride dat big bay hoss o’ his’n in de pa-
rade. His spec’l man was sick-a-bed. So,
when he see’d me lookin’ at de hoss, he ask’d
me if T ¢’d ride a hoss. ‘You bet, says I.
So he said ‘Come along,’” and you bet I come.
Dat hoss was de third in de line an’ ev’ybody
was lookin’ at dat partik’lar hoss, but dey
couldn’t make out who was ridin’ it. Dey
kep’ askin’ ‘Who is dat nigger on dat big
bay hoss?” I never let on dat I he’rd ’em,
not me. I jus’' let ’em guess who ’twas.
Dere I was, ridin’ de best hoss in de line, an’
I know’d who I was all de timel”

You may know who you are all the time;
but many of your listeners do not. They
may have just tuned in. Some of us have
frequently listened until we were tired, only
to hear “The next number will be So and
So0,” and no mention of the station. We
finally turned off in disgust; and you have
missed letters you might have received if we
knew who you were. If we knew we were
getting DX, we would try harder to pick
you up distinctly, and it would be much
more enjoyable.

In other words, what is the objection to
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announcing vour station clearly and dis-
tinctly after each number? It would not of-
fend yvour old friends, and it would make

Respectfully,

LisTEXNER,

Brooklyn, New York.

(It is evident that this is a sore point
with many listeners, from the number of
letters received from those who demand
that the announcements be made, as the
radio regulations provide. Incidentally, let-
ters are published without the writer's name,
at times; but they must carry names and
addresses for the editorial information, to
receive attention.—Ebpitor.)

you many new ones.

Radio Is For Men Only

Editor, Rapio NEws:

Of course yvou want to increase your cir-
culation; but do not by any means turn
your valuable magazine into an art gallery
of pictures of radio artists and announcers,
etc. You cannot make Rabpio News appeal
to women unless you leave out the radio
entirely, and then the men will not buy it.
I know whereof I speak.

One fault is this: when describing an
old set or a new one, why do you not tell
what stations it has received in a test?
You entirely omit this for some reason (Not
always; unfortunately there is mo methdd
of standardizing reports of DX reception.
It will differ not only from day to day, in
this sunspot period, but also from block
to block in this city) and it is very inter-
esting to amateur and professional set
builders. Or, if not a complete list, you
could easily mention a few of the stations
and how easily it separates DX from local
stations. (Any modern set, it goes without
saying, will separate stations 10 kec. apart;
none can be expected to separate completely
stations operating on the same wavelength,
The point, therefore, on which emphasis is
now placed i3 quality.) )

You will have to appeal to radio fans
and the young boys who are just starting in.
To do this give themm a radio course in
simple, comprehensive language. I have al-
ways bought your magazine and always
will, but I hate to see it go to appeal to
women.

T. H. HexNEXER,
9 Warren St., Newark, N, J.

Wishes Opera In the Original

Editor, Rapio NEws:

E pluribus unum! Mr. C. Adams has
my profound svmpathy, and you, Mr. Edi-
tor, know who said: “Every one to his
taste.”

Granting that the different operas were
sung in English, I doubt that they would
be more understandable. Only this after-
noon I tuned in a tenor solo from WCCO—

(Continued on page 277)
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CavLier:  “Is  Mr.
Jones in?  This is
Mr. Smith, who has
come to see him.”

Burier  (a radio
enthusiast): “‘Yes,
sir; will vou kindly
stand by for a mo-
ment?”

—Mollie Zacharias.

ONE ACCESSORY LACKING

Oy Lavy:  “Set?

set!”

RADIOTIC

. I Foley.

Owy Lapy (return-
ing recent purchase):
“Ive tried every pos-
sible way, but I can’t
get any stations with
this loud speaker.”

Savesyax: ‘“‘I’m
sorry, madam. What
make of sel are you
using?”

Oh, I haven’t got a

REPARTEE

Hax:  “Man, vo
gal’s so  dumb she
thinks a plate supply’s
a dish factory.”

San: “Go on, fel-
low; that spade yo' all
promenades with ain’t
got sense enough to
squeal when she gets

REMOTE CONTROL

-—Popular

A Radio Announcer
named Bevan

Was motoring with
his family of
seven;

When the steering
gear broke
He said to his folk—
“We're now changing
over to Heaven”
r Wireless (London)

THE ONLY DRAWBACK
Radio is a wonder-
ful source of enter-
tainment and pleas-
urc.  We  listen in
every night; when we
are away, we may
miss a concert, but
when we are at home
— never! Concerts,
fights, entertainments, news of the day, in
short everything that is broadcast, we get.
We sit and listen in, and sometimes late at
night we lie in bed and listen to the radio.
That’s just the trouble—we can’t climb
across the airshaft and turn it off!
—Virginia Rinker.

THIS page is devoted to humor of purely
radio interest; and our readers are in-
vited to contribute pointed and snappy
jokes—no long-winded compositions—of an
original nature. For each one of this na-
ture accepted and printed, $1.00 will be
paid. Each must deal with radio in some
of its phases. Actual humorous occur-
rences, preferably in broadcasting, will be
preferred. Address Broadcastatics, care
RADIO NEWS, 230 Fifth Avenue, New
York City.

ON WHICH THE
SUN NEVER SETS

(L“Y ll a t
farthest

TEACUIER:
country s
from us?”

Wineie (a  will-be
“ham™): “Why, DX

— Manir Mansour.

DT

A PUZZLING CIRCUIT

NewrLywen: “Now,
dear, I'm sure you
can learn to cook by
radic.”

M=rs. NeEwLYWED:
“All right, Freddie,
vou hurry and hook
up the radio to the
range while I run
down to the grocer's.”—Robert Schrock.
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< - \_ o
~ | B (s MN===

FORCE OF ATTRACTION

A Scotchman re-
cently admitted into a
London hospital had
his head jammed down

the horn of a loud
speaker. It was after-
wards ascertained
that, in the church

from which the serv-
ice was being broadcast, the collection box
had been upset.

HE HAD THEM TRAINED
Mrs. Bixks: “Very
few people wear head-
phones nowadays.”
Mrs. Jinxs: “Yes, :
and I think it's a 3
shame. John’s ears )
Ivelf: ‘]‘ust starting to v{ ‘
ook natural and now = 4
he’s beginning to look
as much like a donkey as ever!”
—Wm. G. Mortimer.

ONE IZAAK WALTON NEVER HEARD OF
Faryver Bovy (re-
turning from fishing) :
“That city feller
must’a been foolin” me
when he ‘said he had
a lot of luck fishin’
for ‘DX’ up here. I
ain’t caught one o’
the durn things yet.”
—H. N. Webster.

FOR RAINY
enterpris-
housewife puts
the clothes-horse in
front of the loud
speaker whencever po-
litical ~ speeches are
broadeast. A novel
method of drying the
washing by hot air.
—Popular Wireless.

MONDAYS
An

RADIO RHYMES

e
THIS POWER uUnNIT
HERE |

I MUST CONFESS |, 1S5 VERY

DEAR - --

I e

rlll|

L W AEMEKIN —

WE HAVE

TS GUARANTEED TO GINE
no NOISE
-TO SPOIL THE RADIO
LISTENER'S

AND  NOW

JONS -
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TS HOOKED UP
ALL AROULNTD, -

BUT, DARN (T ALL /-- THERE'S
NOT A sounD !/

SOME HOW
LTTLE BT
“ToO0 NOISELESS

Now , t musT ApmiT !

IT's  JUST 4
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of Broadcast Stations in the United States

Radio ¢? 58 | Radio o ; 7 w n T oz
Cal BROADCAST STA. #% 3% =0 ¥ Radio 9E o= Radio ol =@
e \DCAST STA Eg 35 fc=18 BROALIZ;g:t?;rn STA. gg gg Can Bnoinc;:sr STA. g% g;_é' Gl BROADCAST STA. g% 2%
= = as etter ecation s o etter Location s a3
- - = s <
KDKA Iiast Pittsburgh, Pa..**316 50000 | KGFB :
(Also 62.5, 42.95, and 27 meters and other | KGFF jxol‘\",g %ﬂaﬁé’wﬁ """ %E’é %Q &V‘xl(}.’ Sﬁg?ﬁg‘},“’ gam """ : 340 100 vvaSU New Orleans......... 227 250
snortwave' transimissions on varying | KGFG  Oishoma Oty Okia 216 50 atso 5. 55 meters, 100 watny o | WDZ Tuseora dh iy timé 25 109
1 1)
KoLR ) e Tate N.D... .. 931 15 | KGEH  Glondale Calir- ... . 263 250 | Kwk St Touis Mo.......'331 +1000 | WEAF  iBelimdre, NV Sf,.’”"‘?l*,i% b0
KDYL SaltLakeOity, Utah.. 531 500 | KGEJ .08 Angeles, Carg. .. 3%8 10| Kwke i Z‘ﬂiﬁigﬁd Yoo 1001 WEAS  Commpeceomiar ol 2y
d e A ¥ 5
KEIK ‘{1;18‘5 ?O%gglﬁet(gé, 250 W;gtzs , 250 | KGEk Hallock, Minn. ... 221 39| KWLC Decorah, Iova.. S— <A1§c§>fl5‘iriagu(§1e?§é?'ésd kéatztssg’ 70
KELW urbank, Calif. 229" 500 | KGF ¥ 5 D eveland, Ohio. ..
KEX Portland. Ore. 78 2200 | Ke F\)I(V rl}ﬁzvrela‘%nas, })e BRes 2 10 &v\lx"rj% Santa Ang, Calif. . 273 WEBC  Superior, Wis..... 242 %888
KEAE  Lincoln, Neb, 310 2000 | KGGE  bicher Okla. v« 255 500 LeMars, Towa (day). #+244 1500 | WEBE  Cambridge, Ohio. 1.0 248 _ 10
KEAD  Phoenis, Az, 525 “500 | KGGH Cedar Grove, 'L'al' 3% 0 KXAS gggzﬁwﬁsvvux}géf cxas.... 278 300 | WERQ Horisoirs [ -.. 366 *500
KFAU Boise, Idaho. 286 *2000 | KGHA Pueblo, Colo. . . 1210 500 4 e arrsburg, Il ...... 224 15
v KXL Portland, Ore. 25 WEBR Buffal
e A e s N w 5 B
KFBL Everett, \Va,sh 50 | KEHF s 15 rancisco, Calit .. 1 hlcago I 00
KFBU Laramie, Wyo.. 500 | KGHG  MoGonee AFK (2020 KIm . Gakand, O .. 534 #2500 | WEDH Erle D3 2
KFCB  Phoeniy, Ariz . 125 | KGHI  Little Roek, Ark 58 15| NAA A hton, Vire a3h 1000 | WERS Boameroniass: : 00
KFCR  Santa Barbara, Calif.. 211 100 | KGHL Bilii 5 : Arlington, V"gim“ #+131 1000 | WEHS  IZvanston, TIL .. 16 100
Billings. Mont. 222 250 | WAAD Cincinnati, O. WEMC
KFDM  Xooutmont, Tefas... [ 481 300 | KEHP Hardin, Mont. . 563 30| WAAF Chicago, Ifl. RS B WENR mee WRCRS BMich:.. 484 1000
reveport, i . e 00 | WENR  see WBCN. ..... . .
KFBY DBrookings, S.D £ ([P E;gglen%%%k Tg};zlz{s. cee 255’8 WAAM AP ewark, N. J.. 268 250 | WEPS  Gloucester, Mass, 100
KFDZ  Minneapolls, Minn, 518 10 50 ong (Also 65.18 meters, 50 watts) WEVD Woodhaven, N. Y.... 246 500
KGKB  Goldthwaite, Tesas. .. 280 WAAT Jersey Cit; WEW
rtlan: re. KGK 5 QA Naf00000 y).. 000
KFEC Portland, O KGOO g’xﬁhlt'hl?alls Texas. . 250 | WAAW Omaha, Lgb (daytxme)44(1i 288 WIE’AA Z%tallr;zgms MO. (da b gig ]500
(Snos2kland, Callt. mﬂ.lg*:tsgio 5000 WABc(Agécg?gnd I, N. Y.. 300 #2500 | WFAM  St. Cloud, Minn... .. 252 10
KGRC & me‘t&ertsv 10,000 watts) WA ngstoxl]n etefs. .E.’(.)f’.watts) 250 WFQQ %%%igﬁllgh%mﬁf %gi 5g8
an i0, Texas. . . 5 5
Biehiar e KRS Aol mn gp) MASL pefileTides el | wrsk GBRMLOI og o
L CRTg Eiloooaa: KGTIT san Sﬁﬁﬁ?‘ffz?evﬁ?“’... o B LR el oo 7 o WEES gogeaevm%' ix'ﬂn'xi' 21273 100
KEI Los Angeles, Callf..... 468 5000 | K&GW  Portland, Oregon..... 402 1000 | WABZ New Orleans, La. ... WEEM  Indlanapolls, ¥nd 828 1060
KE10 Spokane, Wast, . TUUUUS46 100 KGY Lacey, Wash.. 246 50 | WADC Akron, Ohl_O. 0000 WFBR RBaltimore, Md. %950
&F:Izj gunﬁag Iilask%w ;*%%5 10 KHJ (A{égsll(}-?gi ﬁ%’tg‘zl 50 Watts) 1000 Wﬁg’w Eggﬁl%%lcﬁ]éﬂ WF%% %gévesggﬁgf Ig. 'I' § o0
fond du Lac 3., 8 100 g 100
KFJB Marshalitown, Iowsa... 248 *100 | KHMC Harlingen, Tex....... 100 w::a ;I‘élunton, Mass. . WEDF  Flint, Mich . ... .. 273 100
KFJF  Oklahoma City, Okla.. 273 5000 | KHQ  Spokane, Wash....... 3% 1000 | WAIZ ooiumbug, Oblo WE Philadelphia, Pa .01 105 500
KEJl  Astoria, Ore.. "1 250 50 | KICK Ted Oak, Towa (day). 322 100 | WALK Wihow GroveyF Fiw  Iopkinsville, Ken :2: 261 1000
QHK‘ I(;vmad go%\s NIDL 33‘(3; 100 | KJBS San Francisco, Calil... 215 100 [ WAPI Al;lr)g‘l"vn A 3. WEKe %%ggz? oomo X %%Z 200
2 £ : alif... 245 100 | WAPI  Auburn, Ala......... 1 1000 | WEKB Chicago, Tll.......... 2
R B %)l;odge' Epone 2R (6X AR, 62 meters; 50 watis) WASH  Grand Rapids, Mich:. 256 250 | WEKD Ic’:}lglfdelfgmi*fa”” 5 %
KFJZ  Fort Worth, Texas.... 250 50 EWATCL P .. 817 750
KFKA Greeley, Colo.... . 250 *500 WGAL Lancaster, Pa. 252 15
KFKB  Milford, Kansas. 212 =1500 . . a g WGBB  Freeport, N. Y. 246 150
KFKU Lawrence, I<ansas 251 500 HE list of stations here corresponds to the latest list of e il emniRTenn 229 13
KFKX Chicago, {ll........ 1526 2500 TRy & d by the Rad; P . : GBF  Iivansvlile, Ind. 236 230
KEKZ  Kincvile. IMissour - oo 20  lice issued by the Radio Commission at the time of OB ity 21 20
ockford, Ill.......... 100 going to €S 11 i, 500
PERY Rt e o $n1 pr IS and is subject to (chaufres ordered by the WGCM  Guifport, Miss.. 15
KEME Slous G, lova' )10 232 100 regulating authority after July 10, 1928. WEdE SEToaGk 250
orthfleld, Minn 500 H 500
KENF  Shenandogh,Towa(day) 461 2000 5 WGHP  {Traser, NMich. 750
KFOA  Seattle, Wash,.......- 44 WGL  iSecaudus, N.J 1000
KFON  Long Beach, Calil KJR  Seattle, Wash........ . . WGM  Jeannette, Pa, 208 50
KFOR  Lincoin, . (also 105 5 Setems s 16950 watte | WEBAK Henishucs ba {33 ;1273 500 | WGMS, Minneapolis, Minn. .. 246 500
KFOX Omana, Neb. KKP  Seattle, < | WBAL iBaltimore M. d a0 WGN-WLIE Chicago'& Elgin, 111416 15,000
KEDX  Dubi Tesns: eattle, Wash. .. ..... 03 15 | WBAL 38 5000 WGOP Flusing, N Y....... 200 "100
KEL,  Duam s W R L RSy
KEPR  Los Angeles, Cali pendence, Mo.... 270 13 T LCXES OO Atlanta, Ga.. 270 500
KLS Oakland, Calif. . 246 250 | WBAW  Nashville, Tenn.. WGW < i
R gggﬁfg’glg‘ o 298 KLX  Oakland, Galif. .. 508 500 | WBAX Wilkes Barre, Pa. wey® Is\%ggrﬁzuclt\gg&wl\lzs . #eBk0 50, 850
(7XAB. 1059 meters, 100 watts) KLZ fDupont, Colo. . 353 1000 BBC Brookiyn, N, Y..... (Also on 31 4, 21.96, and sometimes
KFQA 8t Louis Mo %4 50 | KMA  Shensndoah, Towa. ... 395 1000 | WEBL = Ridimond, NIIlzlz.. H
KF W , T see . nview, Iil... WHA Madxson Wise....... 5
PR Ay g i 1200 | KMED  Medtord, Oregon... . WBBP  Petoskey, Mich . WHAD Milwaukee, Wis 5 20
KFQU Holy City, Calif... 556 100 | KMIC Inglewood, Calif. . wgg‘l’fv R_ossv{l]e,VN. Y. WHAM_Rochester, N. Y *280 5000
(Also 31, 53, 63, 106 meters, 50 watts) i BEETh S lihaces WERY O e A PR e ATl cter 8
m__g;v %f&{%o%?s&ﬁi' . %31'; 258- KMO Tacoma, 3 Wash. wgcg Chieago, IMi.... .. .10 288 *500 | WHAS Louisville, Ky... .l [ §22 1(5’88
(Also 108.2 Teters, 30 Wwatts) [3IERS T i ihgacang 300 WEBES [Selsbury. Md......-0 383 1001 WHAZ Troy, N. V. (Monday) 306 500
e LTSI | e G ST | YBE MSURhaS B 0) whe e G o' 7 b s
olum 1‘1 ISSOUI' . 5
KESD  San Diego, Calif.. 200 | wnpe Al 108.2 meters; 280 Watts) Wame' Petrolt, Mich,. .- 190 | WHBD Bellctontaine, o e o
KFSG Los Angeles, Calif..... 252 500 Santa Monica, Calit. . 875 500 | WENG  REOLUIS S 3001 wa ¢ Toland, 028 I
(Has short-wave transmitter) K (A YAl lflﬂeteés.ulfoo wa%tgs) WEOQ Tichm oord'Hil'ly 2 500 BF Tock Island, I11.. . 2922 100
KFUL ~ Gaiveston, Texas. .... 258 500 AR aretere: . 337 500 | WROD Rlchmond L. Y.. 309 500 | WHBL Sheboygan, Wis...... 204 *250
KEUM  Colorado Spgs., Colo... 456 L1000 | on 130 1071 meters: 100 valts) 00| WERC Dirmimenar: 1nd.... 100 WHBP Johnstown, Pa....... 220 *250
aVton, Mo. .- , Colo........ n ) Ala. W ;
KEbE  emenlor | Kede G Gecic 3 R | WRRE Rpeneni U g U8) WHRD Do ndtme
FUR Ogden. Utah......... 228 50 | feaam ook VO FEENCW MEX288 Y50 | (1XY. 105, 109 meters, 250 . .. . 2
e Oggg‘m}f%gm oo PP HH KocH &yﬂam NED . ovron s 238 250 | Lo S(OXY\'NeIlis 109 meiers, 250 watte) WHEW Philadeiphia. Pu...... 220 100
KFUT  Salt Lake City, Utah 50 50 | KOCW Chickasha OKla ... 252 230 | weT yeliestey Tills, Mass. 384 100 | WHBY est De Pere, Wis... 250 50
KFVD ol 18s herers. 56 tt2)16 250 (9T, 61.06 meters, %‘Sé'v;an%m WEBZ _ 3Springneid, Mass. . 583 15,000 | WDl  Minneapolis, Minn. . 246 500
meters, wa. 38 N ’
KOIN  fPortland, Oregon. ... 319 1000 (Has short-waie transmiter) - e L S abye S
KEVE &d?%%dgnﬁe’ Kan... 225 30 | KOMO Seaitle, Wash 309 1000 | WEAR Dovlon, Mags ...--- .33 800 WD (L, 4, 200
pe Girardegu, Mo. : ansfield, C .. 535 WHK
FWE Lo Angeles, Caltf..... 353 1000 | KQQS Eugene. Ore.. 50 | WEAD, Canton N. %on.i1l 543 500 (A1s0 86,04 (t)hio | az0s %500
(Also 105 and 40 meters, 50 watts) A R Giie 20| WEAE' Bittsburen, Pa.. 111l 461 200 | win “New Yo$e§r8y500 w"%‘;},
KEWC  Ontarlo, Calit 248 100 enver, Colo... WCAH Columbus, Ohio ... 234 250 I 3k Soanona s00
KEWF  St. Louis, Mo. 514 230 | KRGB  Scattle, Wash.. 1001 wEaJ Lincoln, Neb. (da)... 500 | WHO = Des Moines, Towa.... 535 5000
KFW!  San Francisco, Cal 268 500 | KEJM . Prescott, Ariz.. 2 563 | WEAL Horhaerdont 1&?3’)’ : 350 00| WHPP  Englewood, N.J..... 205 10
QFW g. g‘“‘{mdccﬁ}“ ggﬁ *ggg PR L esiscal 2513213 5 08 W% A 3' gamden, O WHT  iChicago, IIL.. . . 306 5000
valon, Calif......... Sl q oo A altimore, Md. 44 WIAD Philadelphia, Pa 288
KPO San Francisco, C 422 1000 N » Pa.. ... 100
o0 e 00 Wil U | KRS SmueRle S SR U weRt AR i) wias ommvaim e g 10
KEXF Denver, Colo.. 583 250 | KPPC  Tasadena, Cal 316 50| WEAU Byberry, Pa_........ 2 ) B S ot e 240 100
KEXJ fEdzewater,Colo.mein2i0 50 | KEQ. ~ feattle. Wash 231 190 | WCAX Burlington, Vermont 354 “1g0 | WIEG  Dluins Pk.Pa.(Gund'ysidl 50
KFXR Olahoma Cliy, Okla.. 22 4 50 | BB e, Cailt 298 10 WCAZ Carthage, {ll......... 250 50 | WI1BO  Chicago, .. . 306 5000
KFXY Flagstall, Ariz., 205 25 | KPSN  Dasadens, GO 316 1000 | WCEBA  Allentown, Pa.. 535 100 | WiBR  Steubenville, Onio 250 50
KFYO Breckenridge, Tex. 100 | KQ ittsburgh, Fa. WCBD  Zion, 11l 345 5000 | WIBS  Tlizabeth, N. J....
KEYR _Bismarck, No. Dak... 250 2250 | KQW  fan Jose, Gallt- 297 5001 wEgm Baltimord, Tid 352 °300 b Riathooooon 2t BIL
KGA™ “Spokune, Washi. ... . 261 2000 i, EEaer 221 L09| wces  springfied, I, 210 230 | wisw ??géi?ekw“ A
KGB an Dleszo. 1 B WCCO tMinneapol ¥ * an o 25
(also 6318 eters) i | KRMD Sherero: = 220 50| wépA Cumside N. ¥ M 1fm" a5 o900 | wWiBx
KGAR Tucson, Ariz......... 234 100 Seattlemash: 2713 501 WCFL  Chicago, Tn1.. "0 1200 | wiez  »rontgomery, ala 231 15
KGBU Tetohikan, alaska 100 500 | KSAC  MManmhattan, Ifms 38 1890 | w€eU Brookivn, N. ¥ 800 | wice  Taston, Conn....... 500
KGBX St. Joseph, Mo | 288 log![ KSBA  iShrevepori, La 205010 Ao 54 Theturs, 150 watts) WIL St Louis, Mo. .
:((g B %{ gollll\mll%p% 'N(lebns}\a . 222 1%%' KeD e R Tha 23 308 WCLE Tonglsland City,N.Y. 200 100 | WINR Bay %‘f,ls}e 1% : 52(;’8
or’ ebragka . ' WCLO K » . oy i
KGCA Decorah, Towa. 18 10|| KSE1  Focatello, Idaho, ... 333 250 | weLs Joet 0ol 356 500 | WIOD  Miami Doach, Fia.... 248 1000
KGCB Oklahoma City; Okia. 216 50' | KSL o SaltLake Gy, Toan- - 398 5300 | WEMA  Guiver, Tnd, 261 50g [ WP Thiladciphia, Pa. 349 500
KGEN  Comeorit Somea ... 208 50| KSOO  gioux Fallg\ So. Da weoge  Columbus Miss, 281 500 [ WIVA  Norfolk, Va......... 210 100
KGCR Brookings, So, Dak. .. 203 13| | ¥STP  Festcott, Minn.. WCON Danbury, Conn. . 230 | WIAD  Waco, Tex...... 500
240 100, | {1AP  San Antonios, Té WCOT Providence, R. 100 | WJAG  Norfolk, Neb. . 286 *250
KGCX Vida, Montana....... 244 10/ kTB1 L Ansde. Calif WCRW Chicago, Til.. 500 | WJAK  Kokomo, Ind.. . 234 50
KGDA De(l‘lmRapld§, "o Dalk. 253 S| KTER B e s rogon. WCSH  Portland, Maine, 366 5000 | WJAM  Cedar Raplds, Towa... 240 250
KGDE Barregt, Minn 0% 584 KTHS Hot Springs, Ark. N Coe (Algzggzﬂoeﬁegrsi. 250 Wa%ts) - WIAR P_rovidence, R. L. 484 500
Also 40 meters, 50 W'!.ttS) n;g}"r gégsga&gg,iologgxss WEWK Tort W'Lyne, Ind'.-. e 21‘; 250 WJAS  Pittsburgh, Pa. .. 270 500
KGDM Stockton, Calif.. 10 KTUE P ston. Toxas WCX See WIR WIAX Jacksonville, Fla. 341 1000
KGDP Iq’ueblo Colo. . 224 %(_) KT Seattle, Ywash. ... WDAE  Tampa, Fla.. 500 WIJAY Cleveland, Ohio.. 227 500
KGDR  San %ngg?lrﬁ ’eI:De:\ 207 1% Kuy Tongview, Wash. - WDAF  Kansas City, Mo. 1000 | WJAZ. 1Mt Prospect, Ill., .. 263 5000
umboldt. ba KUOA Fayetteville, ATK. WDAG Alnnrlllo Te}&ﬂ 1000 | WIBA  Joliet, I1l.. .. 50
KUOM Missoula, Mont. WDAH El Paso, Texas... 100 {| WIBB Sarasota, Fla 250
' léagn Xflrsrgilll%raSS Dak.. . o B ngJY gargo,l\No. Dakota... 545 *250 | WIBC LaSalle, IIi... 100
EL Centro, Calif. 225 KV1 Tacoma. Wash. . 1.1l 283 950 wngo Oolan% . \i’a i WIE TR cdiBant N JICE 250
KGEO Grand Isisnd, Neb 205 100 | KvL Seattle. Wash . ‘573 100 (4§}{:mvg’ﬂ§b8ie BRFR watts WJBK Ypsilanti, Mich.. 15
KGEQ Minneapolls, Minn.... 204 50 | KV6O Tulsa, OKla.. 1 340 5000 | wpEL Wilmington, Del. . 2) e 259
KGER TLong Beach, Calif..... 216 100 | KVOS Bellingham, Wash.... 210 250 | woay g 97 250 wlBO New Orleans, La. 100
KGES Contral Olty, Neb. ... 204 10 | KWBS Portland, Oregon..... 200 50 D nneapolis, Minn. . 286 500 | WIBT Chicago, 1. 50
KGEW Tort Morean, Colo.... 219 #100 | KWCR Cedar Rapids, Towe... 240 250 | WDOD Chattanocoga, Tenn... 244 500 et
e
KGEZ iToomspel Montana.. . 294 100 | KWEA Shreveport, La. .......213 100! WDRC New Haven, Conn.... 283 500 (Continued on page 247)

*Allowad higher @avtight power

*xStandard or constant-frequency transmission. 1 Remote Control.
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A Britisher Chats on Radio

Our Cousin Sheds a Few Tears Upon Our Shoulders and Tells
the History of the Rise of a Radio Empire, Now Tragically

AM not quite sure whether I have ever

met a real American—m even New

York or Boston, the only parts of the

U. S. A. I have visited. My trouble
is that Amecrica is such a big, populous
country, and contains so many different
kinds of people. Assimilation is still in
progress, and there is no use of my trying
to get at the truc American outlook from
a person born in Europe and naturalized in
America only a few years ago.

Ethnologically speaking, T suppose the
irue American is the famous Mr. Lo, the
tinted inhabitant of an Indian “rescrvation.”
Iistorically considered, the genuine de-
scendant of a “Plymouth (Pilgrim) Father,”
a Dutch settler, or a Virginian colonist is,
1 presunie, the real goods. Politically, the
person who is a subject of the American
‘Government, is the American. Which am
1 to choose? 1 want to find the man who
can tell me he is “plumb” American from
skin to spinal cord—and then I know where
1 am.

Oh yes! DI'm talking radio right enough,
but 1 have to work up to it gradually in
this article, because I propose to treat of
Radio and the IHome—which means wives,
and daughters, sons and kid brothers, the
dog and granny and aunts and parrots, cats
and relations and domestic “helpers” and
hinderers. A delicate subject, God wot!
But first T must scparate out (that’s a
chemical term) the guaranteed, “honest-to-
goodness,” American “old man” aged any-
thing from 25 to 101. Then he and 1 can
get together and talk ’em all over.

OUR LITTLE DISAGREEMENTS

Two bachelors can be worlds and cen-
turies apart; two husbands and fathers,
of whatever nationality, can be blood-
brothers-—especially if they make radio sets.
That’s my plank in this campaign.

I met a U. S. A. naval radio man in Bos-
ton in 1910, who gave me of his best. But
he added a trip to an old hulk in the harbor,
and gloated as he told me that she had
licked the British frigate—I forget the
name (“Querriére”—Iprror)—in—I forget
the date (August 19, 1812). I doubted not
his word, but I felt that we did not get
much forrarder. I would much rather have
forgotten the quarrcls of our ancestors and
have drunk a bumper to the future of the
Anglo-Saxon race and its amazing adven-
turcs in life. But no doubt he thonght he
was doing the right thing. What’s the
use of rubbing it in? After all, battles arc
not solelv a matter of valor, for most men
are brave; they depend for their results
on luck, on the weather, on the idiocy of
the generals,—and on all manner of vari-
able factors. History pursues its inexor-
able way and philosophic humans have to
make the best of it. That’s how I see it.

Well, T suppose I must select an average
specimen of American manhood, imagine
him to be a builder of sets and a keen critic

Turned into a Democracy

By E. Blake

of programs, and address myself to him.
But 1 want one who does not believe that
his “opposite number” over here says “Bai
Jove” and “Dontcherknow,” or that we cus-
tomarily add aitches to unaspirated words.
As a matter of fact, the speech of the Iing-
lish middle-class is appallingly proper, and
it is only the aristocracy who dare to take
liberties with the language. And it is a
tribute to the U. S. A., that many of its
common phrases pass as current coin in
this country. Witness “hook-up,” “dope,”
“on the air,” and many others, all equally
atrocious but attractive to the common man.
Especially “go-getter.”

AND OUR TRIBULATIONS

Now I ask my U. S. A. fellow-fans to
follow the dotted line of my domestic radio
experiences and to judge thereafter whether
we are not fellow-sufferers. One touch of
matrimony makes the whole world kin!

I first introduced “wireless” apparatus
into my house in 1919. There was no
“broadcasting” to be had and, conscquently,
the family exhibited no glimmer of interest,
except my eldest girl, who was “tickled to
death” (U. S. A, language, you see!) when
the valves (tubes) lighted up. She was aged
five, and had ‘heard the Zeppelin bombs
seeking her life, and the British anti-air-
craft cannon defending her sweet baby
body.

It was, strange to say, a seven-tube set,
comniercially made, and was capable of do-

\_‘ \\ .
HALLELD )
LLELUjAK I

> P

God

e

ing wonders on a loop acrial a foot square.
At that period daddy was just an eccentrie
sort of person who made silly noises (dah
dah dee dah) and spilt acid on the carpet and
raved madly when sensible wives and five-
vear-old kids wanted to read about fairies.
It was all strictly professional, and “Hush!
daddy’s busy!” Rven signals from a lincr
at sea failed to thrill that most critical of
all critics—the family. No, on balance 1
was decidedly not popular at home in those
days because my radio work was just
“shop”—a scandalous extension of business
into the sanctuary of home.

One of the biggest disappointments {hat
1 have ever had to swallow was the inability
of my wife—most intelligent and liberal-
minded of women—to appreciate the beau-
ties of the functions and performance of my
loop-acrial, which T explained and demon-
strated, using Ushant coastal station’s sig-
nals most successfully. When, like Mark
Anthony, T paused till my hecart (in the
loop aerial) came back to me, my lady re-
marked, “That cat’s got every sign of the
mange. If I were you, I’d sce about it.”
‘What I thought, translated into Awmerican,
was “Dog my cats!”

Progress continued to progress and,
somewhere about 1922, the Marconi Com-
pany, by the grace of Providence, the Brit-
ish Post Office and goodness knows what
not, was actually allowed to broadcast for
—held vour breath—fiftecn minutes per

(Continued on page 262)

e

“The hittle blighter took a flying leap and landed in Grandma’s lap, provoking the old lady to

utter tremendous criticisms of ‘these new-fangled contraptions’ P’
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A Voltage-Divider for All
Power Units

HE design of the voltage-divider
of a “BB” socket-power unit is one
of the most difficult problems for the aver-
age radio constructor. In order to oper-
ate éfficiently, radio receivers must be pro-
vided with the proper plate and grid po-
tentials and, if the voltage-dividing re-
sistor has not been properly designed, the
voltages are likely to be far from the re-
quired values. This is one of the most fre-
quent causes of trouble in home-constructed
radio outfits. 7
In order to provide the proper voltages,
a fixed voltage-dividing resistor must be
designed especially for the rcceiver and
power unit with which it is to be used. For
example, if a given power wunit provides
90 volts from one tap of the voltage-divid-
ing resistor when used in connection with
a six-tube receiver, the same power unit will
provide a nmch lower voltage from this tap
if an eight-tube receiver is used. Also, the
voltage would be higher if only four tubes
were uscd.

TFortunately, there is a simple solution of
the problem discussed in the preceding para-
graph. It is entirely practical to have the
total resistance of the voltage-dividing re-
sistor the same for all sets, providing the
power unit delivers an approximately con-
stant output voltage; but the taps must be
connected at different points on the resistor
for each individual receiver. Therefore, a
voltage-dividing resistor for use with any
type of receiver may be made by providing
the resistor with the necessary number of
slider contacts instead of fixed points of
contact. With this type of device each po-
tential may be adjusted to the required
value. A new factory-made voltage-divid-
ing resistor of this type is shown in the
diagram and pictures on this page.

From the pictures it may be seen that
the voltage-dividing resistor under discus-
sion has five knobs. Three of these are for

adjusting the “B” voltages and the other
two for the “C” bias potentials. The dia-
gram shows how the device is connected. It
consists of three resistor units (A, 8,000
ohms; B, 2,000 ohms, and C, 1,000 ohms)

}

f'-\.
L

connected in series. The free terminals of
resistors A and C are connected to binding
posts which connect with the output of the
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This diagram shows the method wused in con-
. mecting the sliders and resistors inside the
voltage-divider unit,

filter circuit, if the power unit is designed
to supply 180 volts at thc highest tap.
(Where power units with a higher output
are used, the resistor D is inserted in the
circuit to reduce the voltage
across the resistor to 180
volts). Also, the wire joining
* resistors B and C is connected
with a binding post which pro-
vides the 13 mnus terminal.
With the resistor connected
as shown in the diagram the
exact required voltages for the
various tubes may be obtained
by adjusting the {ive knobs.
The “B”4 135-volt knob will
provide any potential between
110 and 160 volts; the *B”-1-
90-volt knob will provide any

The five sliders shown in this in-
terior wview of the voltage divider
make contact with the wire-wound
resistors and C, and render it
possible to obtain any five desired
intermediate woltages.
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potential between 65 and 110 volts; the
“B”+ 45-volt knob will provide any poten-
tial between 20 and 65 volts; the “C"— 9-
volt knob will supply negative potentials
from 1 to 20 volts, and the “C”— 40-volt
knob will supply negative po-
tentials from 20 to 40 volts.
The voltage divider is 6%
inches square by 1 inch high,
and presents a very pleasing
appearance. It is made of
molded Dbakelite and is pro-
vided with a metal base and
four holes for mounting. Also,
a bracket is provided for ver-

The five knobs on the panel of
the wvoltage divider are for adjusting
the warious plate and grid poten-
tials. Knobs 1, 2 and 3 control the
“B” woltages, ‘and_knobs 4 and 5

control the “C” woltages.

tical mounting in either of two positions.
All three resistors are of the wire-wound
type. Resistors A and C are each 4 inches
long, 34 inches in diameter and have a
rating of 50 watts. Resistor B is much
smaller, as it is lequned to pass very little
current.

Manufacturer: Ilectrad, Inc., New York.

Plug-In Coils Easy and Safe
to Handle

NEW design of short-wave plug-in

coil, which will be of interest to radio
amateurs and experimenters, has been
recently placed on the market. The coils
are wound on improved forms and are
equipped with UY-type (five-prong) bases;
thus providing a2 number of advantages
which have not been available previously
in interchangeable-coil construction. The
coils are distributed in sets of five and will
cover the broadcast as well as the short-
wave bands.

Tube-base coils for short-wave reception
have aroused considerable interest during
the last few months among radio amateurs
and experimenters. They are very con-
venient and possess several features not
found in the usnal design of plug-in in-
ducters. The tube-base forms are neces-
sarily compact and of rugged mechanical

l SHORT LONG
AERIAL AERIAL

The circuit above has been designed for use in
short-wave sets employing plug-in coils of the
type illustrated on the following page.
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This set of five plug-in cm'l.r. provides a receiver with a wavelength range of 17 to 500 meters. The

]

coils have three windings cach, and the coil forms are equipped with standard UY-tube-base prongs.

construction, and the tube sockets used
as receptacles are inexpensive and easily
obtainable.

In most of the tube-base coils which
have appeared on the market only two wind-
ings have been provided, a tickler and a
grid coil. The fact that the standard UX
lube base has only four terminals makes
it impossible to conncct a greater number
of windings, and in some cases this is a
disadvantage; as, frequently, a circuit will
require three windings. However, the tube-
hase coils illustrated here have three wind-
ings; primary, sccondary and tickler, and
the necessary terminals are obtained by
using a UY-type five-prong tube base. Con-
nection is made to the three coils through
five contacts by connecting together one
primavy and one secondary terminal. This
is not a disadvantage, as practically all
circuits require that this connection he
made.

Aside from this feature, the coils possess
other interesting points of merit; the forms
on which they are wound are of ribbed con-
struction, thus decreasing self-capacity and
resistance by reducing the area of contact
between the wire and the dielectric. 'The
diametev of the form is slightly larger than
the usual tube base and, as a result, the
coils are of a more practical size and may
he wound for broadcast reception. The
coils ave fitted with colored handles which
tacilitate their removal from the socket, as
well as provide a system of identification.
Fach coil in the sct of five is equipped with
a handle of a different color.

‘The circuit which should be used with
these coils, together with the electrical con-
stants of all parts, will be found in a dia-
gram on page 212. When used in this man-
ner the coils make possible reception on
all wavelengths between 17 and 500 meters.
Their ranges when used with a .00014-mf.
tuning condenser are as follows: red coil,
17 to 30 mcters; orznge coil, 30 to 52 meters;
vellow coil, 48 to 105 meters; green coil,
93 to 203 meters and blue coil, 200 to 500
meters.

Manufacturer: Pilot Electric Mfg. Com-
pany, Brooklyn, N. Y.

Electrodynamic Speakers for
A.C. Operation

GREAT interest is being caused in radio
circles at the moment by the electro-
dynamic spcakers which are beginning to
appear on the market in large numbers.
Speakers of this type possess many features
not found in the usual design, and are be-
coming very popular because of their ability
to handle greater volume with less distor-

tion. They are made in a number of dif-
ferent designs, and one of the latest designs
presented is shown in an illustration on this

@

The :te[vl-ht-i-(;wn transformer C and the vectifier

D make possible the operation of this electro-

dynamic loud-speaker unit direct from the

110-volt light socket,
page. 'The most interesting feature of this
unit is that it may be operated directly from
110-volt A.C. without the necessity of an
external source of
direct current. -

In the electrody-
namic speaker a large
electromagnet is used
in place of the usual
permanent magnet,
and the field coil of
this magnet must be
supplied with a source
of D.C. for its opera-
tion. Secondly, instead
ot employing the usual
iron armature to

The A.C.-operated power
amplifier shown on the
right 1s entirely self-con-
tained within  a sealed
metal chassis.  For its
operation it requires three
amplifier tubes and one
rectifier.
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produce sound vibrations, the electrody-
namic speaker has in the field of the elec-
tromagnet a moving coil to which a small
free-edge cone is attached directly. The
output energy from the radio receiver is
passed through the moving coil, causing the
coil, and with it the free-edge cone, to
vibrate with the signal. As the design of
the magnets is such that there is nothing
to limit the movement of the coil or cone
within a wide range, the speaker is able to
produce enormous volume without overload-
ing and without appreciable distortion.
Therefore, this type of speaker is eminently
satisfactory for use with the modern radio
power pack which delivers sufficient energy
to overload the average permanent-magnet
type of speaker.

In the speaker described in this article,
provision has been made for operating the
field coil directly from a 110-volt A.C.
supply. The speaker is equipped with a
built-in step-down transformer and recti-
fier, which converts the A.C. into D.C. of
the proper potential, and in this way avoids
the necessity of operating the speaker with
power supplied by the “A” or “B” socket-
power unit.. The rectifier used for the pur-
pose is of the dry-electrolytic type, has a
very long lifc and rcquires no attention
whatsoever.

In the pictures on this page the mechani-
cal construction of the speaker is clearly
ilustrated. It will be noticed that the
entire unit is mounted on a metal chassis,
and that it is supplied with two outlet
cords; “A,” for connection to the 110-volt
lamp socket, and “B,” leading to the loud
speaker binding posts of the set. In the
picture C is the step-down transformer;
D the rectifier element; E is a step-down
output transformer for the receiver; F
the mctal frame for the cone; and G is
the frec-edge paper cone with the apex at
H. The speaker will be available either
as a separate unit or in an attractive cabinet.

Manufacturer: The Rola Company, Oak-
fand, California.

Amplifier Unit Provides Great
Output

HE light-socket-operated power ampli-

fier illustrated just below may be em-
ployed for many useful purposes. It dif-
fers from the usual devices of this type, in-
asmuch as it provides its own opecrating
power but does not supply current for the
operation of the receiver; and this is
claimed as one of its most important fea-
tures. The amplifier consists of an “A-B-C»

RO g) \T
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power-supply unit and a standard audio
amplifier stage followed by one of push-
pull amplification using 210-type tubes. The
unit is very compact in size and uses four
tubes.

In the power amplifier under discussion,
each part has been constructed to work with
all other parts of the amplifier. This method
of design has made possible many economies
in construction; it has also made the circuit
simpler and the unit much more compact.
As the exact amount of current required is
known, the power transformers and the
filter choke coils and condensers are made
without allowing as large an overload factor
as otherwise would be necessary. Also, be-
cause all parts of the unit are constant, the
potentials provided by the power circuit are
the exact values needed.

The appearance of the power unit is
clearly shown in a picture on page 213. It
will be seen that all parts are mounted on a
steel chassis which measures 11 x 15 inches,
and that all wiring is conccaled within the
chassis. The power transformer and filter
choke coil are housed in unit “A,” which
is mounted on the left edge of the chassis.
The condensers of the filter circuit and the
by-pass condensers in the voltage-dividing
circuit are in unit “B.” T1 is a standard
audio transformer, T2 is a push-pull (input)
aundio transformer, and T3 is a push-pull
(output) audio transformer. V1 is a rec-
tifier tube of the 281 type, V2 and V3 are
210-type power tubes, and Vi is a 227-type
tube.

The power unit is made in two different
types which are identical in appearance, but
which differ slightly in cireuit design. Type
A may be used with any standard type of
loud speaker, and type B is for use only
with an electrodynamic speaker having a
100-volt 50-milliampere field winding. The
schematic wiring diagram shows the differ-
ence between the two types; in type A\ bind-
ing posts are provided for supplying current
to the speaker field winding, and in type B
a resistor is inserted in the circuit in place
of the field winding.

From the diagram it may be seen that the
circuit is standard, aside from the fact that
all variable controls have been eliminated,
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This diagram shows the compleie circuit of the new A.C.-tube electric two-stage, push-pull, power

amplifier described on this page.

It uses a 227-type tube in the first stage, two 210-types n the

output, and a 281-type as rectifier.

except one which is a plug switch regulat-
ing the power input to the primary of the
power transformer.

1t is also evident from the diagram that

Ry eiecal D
The tlluminated-drum dial is the only tuning
control of this new A.C, kit set; R2 is a wvol-
ume control, and T is the regeneration knob.

the power unit is very simple-to install. It
is necessary only to connect a loud speaker
to the posts marked “output,” connect two
wires from the radio receiver (detector or
first A.F. stage) to the posts marked “in-
put,” insert four tubes in the sockets, and
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Four receiving tubes and one fullwave rectifier are used in operating the new A.C.-tube electric

kit receiver described on this page.

The circuit consists of one R.F. stage followed by a regener-
ative detector and two A.F. stages. :

Shielding is wnot required,
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put the plug in a standard light socket.
Manufacturer: Samson Electric Co., Can-
ton, Mass,

An All-Electric Four-Tube Set
in Kit Form

T HE engineers who designed the new kit
set described in this article endeavored
to develop an all-electric receiver which
would possess operating characteristics
measuring up to present-day standards and
which could be constructed at low cost. At
the same time, they incorporated in the
design other modern features such as mount-
ing the apparatus of the receiver and the
power unit on the same chassis (thus mak-
ing the recciver entirely self-contained) tun-
ing the set with a double-drum control and
reducing all other adjustments to a mini-
muit, ete.

A glance at the circuit diagram will show
that the old Roberts system is used; it has
been popular for a number of years because
of its simplicity, economy and high efficiency.
Essentially, it consists of a stage of tuned
R.F. amplification followed by a regenera-
tive dectector, and this combination pro-
vides excellent selectivity, sensitivity and
ease of tuning. Also, a minimum number
of parts and controls are required for its
operation. Two variable condensers (C1
and C2) are used for tuning, a variable
resistor (R2) in the plate circuit of the
R.F. tube serves as a volume control, and
the knob of the tickler coil (T) adjustment
is the regeneration control.

The A.F. amplifier which follows the de-
tector circuit is of the most modern type.
It is a two-stage transformer-coupled am-
plifier with an output transformer in the
plate circuit of the last tube. “C” bias for
both A.F. tubes is provided by the power
unit, and the last stage has been designed
for power-tube operation.

In “electrifying” the circuit a socket-
power unit of standard design has been
employed to furnish the plate potentials,
and a filament transformer is used to pro-
vide the A.C. supply for the tubes of the
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CONNECTION TERMINALS

this compact unit contains

Above: X
two adjustable resistors mounted in

the metal case. Right: the double
resistor and  bracket arranged for
bascboard mounting.

set. Thrce 227-type, heated-cathode A.C.
tubes are used in the R.F., detector and first
A.F. circuits; and a 171-type power tube
in the second A.F. stage. The rectifier is
a tube of the standard full-wave gascous
type.

The accompanying pictures of a sct as-
sembled from this list clearly show the
arrangement of apparatus: on the base-
hoard, the parts used in the receiver cir-
cuit are mounted near the front, and the
parts of the power-supply circuit are
mounted on the rear edge. L1 is the an-
tenna  coupler, L2 the detector-circuit
coupler, T1 and T2 are the two A.F. trans-
formers and T3 is the output transformer.
C1 and C2 are the two tuning condensers,
R2 is the volume control and T the tickler
knob. V1 is the R.F. tube, V2 the detector
tube and V3 and V4 are the first and second
AF. tubes, respectively.

In the power supply circuits, PT2 is a
combination unit which houses the plate-
supply transformer and the two choke coils
of the filter civeuit. PT1 is the filament
transformer which provides current for the
227-tvpe tubes, CB the bank of filter con-
densers, V5 the rectifier tube and R1 the
voltage-dividing resistor. There are no
controls for adjusting the filament current,
as this is accomplished automatieally by
filament ballast resistors.

The construction of the receiver is very
simple. All parts are mounted on a wooden
haseboard with wood-screws, and all wir-
ing is located above the base. Shielding is
not needed and, therefore, has not been
used. The receiver is very compact in size,
considering the fact that the cabinet houses
hoth the set and the power unit. The front
panel is 7 x 21 inches and the cabinet is
only 12 inches deep.

Manufacturer: Roberts All-Electric, New
York City.

Variable Double Resistor
Very Convenient

ONE of the latest parts to make its
appearance is a novel variable-resist-
ance unit that lends itself to many important
radio applications. Essentially, it consists
of two resistors connected in series; cach
is of the variable carbon-compression type,
and has a universal range of resistance
(0-500,000 ohms). Three terminals are pro-
vided, so that the resistors may be used
separately but with one terminal common
to hoth.

A sketch on this page clearly shows the
construction of the new resistor unit. It
will be seen that adjustment is accomplished

ADJUSTMENT SCREWS

MOUNTING BRACKET

by turning a screw
with a screwdriver,
thus providing a semni-
permanent resistance;
as the unit cannot be
readjusted without
tools. It is of very
rugged construction,
housed in a metal
case, and very com-
pact, the size being 1
x 1% x 2 inches. It
may be mounted on
a panel, on the base-
board, or in a num-
ber of difterent wayvs
by means of a metal
bracket which is pro-
vided.

A number of different ways in which this
new device may be employed will imme-

GRID CONTACT

OUTER |\ #—: INNER
SCREEN -‘I] SCREEN
GRiD |
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i

Mechanical constricction of the elements in the
new A.C. screcn-grid tube; it has e standard
UY-type (five-prong) base.

o

® €

View taken from the rear of the new A.C. kit receiver, showing the arrangement of epparatus on

the bascboard. The symbo

- units.
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diately occur to the experimenter. First, it
may be used as two separate and distinct
variable resistors with a common connection.
Secondly, with the two units in series, it is
a variable resistor with an enormous re-
sistance. Thirdly, with the units connected
in parallel, it is a variable resistor with a
lower resistance but greater current-carry-
ing capacity. Fourthly, it may be used as
a potentiometer with both a variable total
resistance and a variable midpoint.

In actual practice there are many differ-
ent ways in which a resistor of this type
may be employed in a receiver. In A.C.
receivers it may be connected across the
filament wires to give the equivalent of
center-tap connection.  In audio amplifiers
it may be used to convert a standard trans-
former into a push-pull transformer by pro-
viding a center connection. Also, in a two-
stage resistance-coupled amplifier, it may
be employed. to replace the plate or the
grid resistors. When speakers are operated
simultaneously from the same receiver, it
will serve to balance the resistances of the
In “B” power-supply units it is
applicable to the voltage-dividing circuit
and for the purpose of securing “C” bias for
the various tubes.

Manufacturer: Clarostat Mfg. Co., Inc.,
Brooklyn, N. Y.

New Tubes Present Many
Interesting Features

T HREE new types of vacuum tubes have
been developed and placed on the mar-
ket recently by a well-known manufacturer,
to satisfy a demand which has been existent
for some time, and will be welcomed by the
experimenter.  Two of the tubes are for
A.C. operation and the third is a low-
current-consuming ID.C. tube. The tubes
are known as the A.C. 22 type, the A.C.
40 type and the 01-B type.

The A.C. 22-type tube is a four-clement
screen-grid tube designed for A.C. opera-
tion; it is of heated-cathode construction
and mounted in a standard UY-type (five-
prong) base with the control-grid terminal
mounted at the tip in the usual manner.

(Continued on page 273)

s vefer to parts similarly marked in the wiring diagram and text on

this and preceding page.
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How Much Amplification for the Best Quality ?

A Consideration of the Problem of Obtaining Even Repro-

A ITH the advent of the present
great variety of power tubes, and
the developient of dependable and
economical “B” power units, cap-

able of supplying them with the necessary

high voltage, increasing the output of any
ot has become merely a matter of inserting

« larger tube in the socket and changing

the connection on the “B” unit. Amplifiers

are more efficient, less expensive, and cap-
able of better reproduction of sound than
ever before.

The application of shielding and the im-
provement of design have rendered multi-
stage radio-frequency amplifiers entirely
practicable. With the arrival of the screen-
arid tube, through the use of which over-
all gains in the ncighborhood of two million
have been achieved, the very ultimate in
efficient amplification is at hand.

Indeed, a definite limit to the amount of
amplification that can be used is established
by the shot effect, whereby the actual im-
pact of electrons striking the plate over-
loads the detector. The fact that this point
has almost been attained in the laboratory
makes it clear that there is comparatively
little yet to be accomplished in development
along present principles.

Thus engineering progress has placed at
our disposal an almost unlimited reserve of
amplification. We are using today in the

. commonest household receiver, without
thinking anything of it, values of gain
which yesterday were beyond the brightest

dreams of the most optimistic of engineers.

If the sound is increased abore the

level that prevails in the studio, the

emphasis will be thrown wupon the
lower notes.

duction of All Tones with Fidelity in Volume—Complicated
Somewhat by the Peculiarities of Our Hearing

By C. Sterling Gleason

So far as efficieney is concerned. there is
little left to be desired. As for quality,
that is another matter.

In spite of the tremendous strides that

have been made toward distortionless am-

plification, there yet remains a great deal
of room for improvement before the loud
spealker’'s version of a Dbroadcast program
shall be identical with the original. In the
meantime, the tendency among set-builders
is rather to overcome interference and blank
out shortcomings by increasing volume; on
the supposition that if the set is played
loudly enough, deficiencies in reproduction
will be unnoticed. If the quality is poor,
turn up the rheostats, put on another “B”
battery, add a power tube; enough quantity
will make up for lack of quality.

THE HUMAN ELEMENT

Aside from the fact that it is poor econ-
omy to use eight tubes to do the work of
six, there are definite physiological reasons
why this policy is wasteful of human energy.
The hwman nervous system is operated by
energy discharged through the nerve cells.
When a sound vibrates the sensory appa-
ratus of the ear, a certain amount of “nerve
current” is released over the circuit which
lcads to the brain. The louder the sound,

the more the vital energy consumed. This
energy has to be replenished by the blood.
For this reason, life in the city, where the
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hearing apparatus is constantly shocked by
noise and confusion, involves a strain which
drains the system of a great deal of nervous
energy. A set which is harsh and jangling,
which thunders at all times with ten times
what would be a pleasént volume, is a
source of fatigue no less actual than the
fatigue caused by any mental work.

How much volume is desirable? Obvi-l
ously, the quantity depends on the size of)
the room. Ovrdinarily, however, there is no’
reason why a loud speaker should supply
more volume than is necessary to make it
beard distinctly in all parts of the room.
Does vour set screech and shout? A good
radio set is not rude. Teach it manners.
It should not try to bring a whole sym-
phony orchestra of a lundred musicians
into an apartment hardly large enough for
the bird cage and player-piano. How much
energy goes into the microphone at the stu-
dio, after all? No more than a person
standing in the same place would hear. Put
yourself in the place of the microphone. If
the volume is just sufficient to produce the
same distribution of sound energy in your
home as prevails in the studio, the illusion
of the artist’s presence will be at its best.

Even if a set amplified all frequencies
equally, it wonld be impossible for the dis-
tribution of sound energy per unit of area
(the sound fluwx, as it were) to be increased
above the studio level without distortion. To
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be sure, the various components of the
speech currents would be still in the same
proportion, and there would be no elee-
trical distortion; but the car itself is by no
means uniformly sensitive over the scale.
The variation from a flat characteristic de-
pends not only upon the frequency, but
upon the loudness or “sensation level” of
the sound.

PITCH AND LOUDNESS

In the accompanying graph (IFFig. 1) the
frequency of sounds is plotted against a
“weight factor,” which is a measure of the
extent to which the ear favors certain fre-
quencies.  Thus it will be seen that, at the
lower levels of lowdness, the higher fre-
quencies yive much greuter proportionate
sensation than the lower.

At the higher levels, the situation is re-
versed, the lower pitches becoming predomi-
nant in their effect upon the ear. The sen-
sation level is measured in “sensation” units,
indicating the strength of the sensation
compared with the “threshold,” which is the
minimum value of intensity that will excite
the sense of hearing.

When the speaker is being operated at
the same level of sound that prevails in
the studio, if the receiver is distortionless
the various components of sound will be
reproduced in  their true vrelative pro-
portions.

It the volume is increased above this
value, the raising of the sensation leyel
will throw the cmphasis wpon the lower
pitches; if it is decrensed. the higher notes
will be exaggerated.  This  phenomenon
manifests itself in long-distance telephone
transmission, where the higher frequencies
tend to be accentuated because of the re-
duction of sound level through attenuation
or weakening of the currents on the line.

MR. QLEASON is already well
known to our readers as (he
author of the “Harold Dare” stories,
which combine a high degree of subtle
humor with a cvery instructive evposi-
tion of the possibilities of many physical
phenomena, and thereby form wery en-
tertaining, if not too serious ficlion.
This article, however, is serious as well
as true; it is a wery instructive dis-
cussion of the peculiarities of our lrear-
ing, and the mecessity of conforming
the design and operation of our radio
sets and loud speakers to that of our
somewhat untrustworthy eurs. It brings
home the fact that, to a limited extent,
volume is quality; but not beyond a
slight vcariation from the loudness of
the original sound. It is also ewplained
here why audio amplification alone, no
matter how it may be increased in
power, can never get away from back-
ground noises. We believe that pruc-
tically every reader can profit by this
article.—linrror.

It is one of the reasons why telephone sys-
tems are designed with a “cut-off fre-
quency” of about two thousand cycles.

SELECTIVE ' 'FADING'

The faet that theve is a “threshold” value,
below which a sound is too weak to be
detected by the ear, is responsible for an
apparent distortion which is, perhaps, often
attributed to other sources. Let us sup-
pose that, at New York City, the sound
broadeast from a station has, at a particular
instant, components in the proportions rep-
resented in the diagram (Fig. 2). At a

N

™~

i

www americanradiohistorv com

217

short distance, let us say onc mile from
the studio, where the receiver can bring
the volune up to the studio level, these
components will be audible in their true
proportions. But suppose that the set is
located at a distanee of one thousand miles.
If the intensity or radio waves varied no
nore than inversely with the square of the
distance, as, approximately, is the case with
other forms of wave motion, the intcnsity
of cach component of the wave would now
be cne million times less than before. If
the amplification of the receiver did not
overcome this, eertain components of the
reprocduced sound might be reduced to a
value that would be below the threshold of
audibility. All frequencies in the upper
and lower shaded portions of the diagram
(Fig. 2) arc now missing, so far as the’
ear is concerned. The quality of the tone
has apparently changed.

If the intensity is reduced only one tenth
as much, the frequencies of 128, 256, and
2,048 cycles per second will appear above
the threshold, but those remaining in the
lower shaded portion—the highest and low-
est components—are still missing.  The
quality of the sound still suffers. If it be
a piano tone, for example, it will lack res-
onance and appear flat and dull. If it be
voice, it will be unintelligible.

‘Whereas the wowel sounds are composed
largely of medium and low frequencies, the
consonunts, which are the most important
factors in clearness of articulation, owe their
characteristic sounds to the higher com-
ponents. It is said that 50¢, of the mis-
takes in interpretation of speech come from
the consonants ¢k, f, and ». On the other
hand, the short vowels, «, o, and e, carry
determining characteristics which are fre-
quencies below 1,000 cycles. As both the
higher and lower regions of pitch are climi-

At the lower levels of
loudness, the higher fre-
queicies give much greater
; proportionate sensation of

heaving than the lower.
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nated, .the sound loses more and more of
its identity; until it merges into a common
jumble of inarticulate vowel sounds and
becomes mere noise.

ERRORS OF HEARING

Another aspect of the non-linear re-
sponse characteristic of the ear, which has
a considerable effect upon radio reception,
is the variation of sensitivity with the in-
tensity. This law, as expressed by the
scientists Weber and Fechner, states that
the strength of the scnsation induced by a
sound varies, not directly as the physical
intensity of the sound, but logarithmically.
The result of this is that at low sensation
levels a very slight change in loudness is
easily detected; while in the higher regions
of volume a considerable increase is re-
quired for perceptibility of ‘change.

‘Weber found that the same characteristic
is approximately operative in the other
human senses, such as fceling, sight, etc.;
that the smallest detectable change in a
stimulus is proportional to the intensity
of that stimulus.

The range of aiidible sounds extends from
a threshold of an almost infinitesimal frac-
tion of a watt to an intensity a million mil-
lion times as great, at which value the sen-
sation of pain is excited. Yet the ear can
recognize but about four hundred distinct
degrees of loudness over the whole spec-
trum of intensities.

This limitation cannot be looked upon
as a defect. The human ear was not in-
tended for an audiometer, any more than
the eye was made for a photometer. Primi-
tive man was little concerned with the in-
tensity in sensation units of the sound in
the night which sent him scurrying to the
shelter of a cave; he was interested wholly
in the quality of the sound, which from
experience he knew to herald the approach
of a hungry dinosaurus.

The fourteen thousand fibers comprising
the auditory nerve, leading from the ear
to the brain, must have a value more im-
portant than the mere measuring of quan-
tity of sound. Discrimination of quality
is the outstanding characteristic of both
eve and ear. As few as two complete vi-
brations are often sufficient for the ear, to

recognize a sound as a musical tone posses-

sing 'pif¢h, rathér than as a noise. In con-
trast to such sharpness, it may be noted
that three sounds which appear to stand
in loudness approximately in the ratio of
1, 5, 10, represent actual physical values of
mtensxtv of 1, 150 and 22,500. Nature has
wisely. provided man with a much greater
sensitivity to small sounds; for in that
range’ lies the greatest part of aural .ex-
perience in the normal life of
being. "

THE BACKGROUND EFFECT

The characteristic of logarithmic response
may have an important effect upon the
apparent selectivity of a receiver.
suppose that, while listening to station
WWWW, we arc unable to get rid of a
background from WWWX. The former
has a signal strength of, let us say, one
hundred units; the latter, ten. We add a
stage of audio awmplification which yields a
net gain of 10. The signal strengths are
now respectively one thousand and one
hundred.

But to the ear, the stations sound in the
ratio of the logarithms of their intensities,
or three to two. WWWX has come up,
from an

h
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Curve A shows the response of the ear te very:

slight sounds—principally in the middle range -

of pitch. Curve D indicates that .to very loud

notes—the low motes overpower the high ones.
The other curves are tntermediate,

WWWW, to two thirds. The interference
is more pronounced than ever.

Here is the real reason for amplification
at radio frequency. If the stage be one
of audio frequency, the situation is merely
aggravated; but because of its selective
effect, a radio-frequency stage can over-
rule this tendency. For the reason just
stated, the background of extraneous noises,
being also in the region of relatively small
intensity, has the advantages when it comes
to amplification. Thus:the number of audio-
frequency stages is at once limited to two
or three.

Within certain bounds, the advantawes of

greater selectivity obtainable with radlo
frequency more than offset the ear’s dis-
crimination in favor of the weaker static
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At the lower level, all j,ntche: are audible If

the actual volume of sound is veduced a thou-

sand times, the ends of the scale are lost. If

it is reduced a million times, only the middle
notes are faintly audible.
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impulses ; but the point eventually is reached
where this factor has increased so much
as to preclude further amplification. Thus
it may be seen that theoretical selectivity,
as measured by -the ratios of the various
receiver currents, is not the same thing as
seleclivity as the ear hears it. Neither is
the much-discussed “noise-level” a back-
ground of fixed value, but a relative mat-
ter; nor is the so-called “getting down be-
low the noise level” much more than an
apt figure of speech. It is not amplifica-
tion itself which makes this possible, but
the properties of a good, sharply-tuned cir-
cuit which can select the flequencies which
it is intended to amplify.

In the discussion of the noise level with
relation to distant reception, the importance
of keeping out extraneous noises, simply
as a means to better quality, is perhaps
lost sight of. The best audio-frequency
amplifier is helpless against noises which
are introduced into the circuits before the
detector. The problem of noise is more
serious than that of interference, so far
as quality of reproduction is concerned.

How detrimental to satisfactory hearing
are extraneous noises is shown by the fact
that acoustical experts recommend that, for
satisfactory results, the speech energy
should be from one thousand to ten thous-
and times that of any noises. Apgain, the
peculiar properties of the ear augment the
distracting effect of interference. Experi-
ments have demonstrated that a noise has
twice the interfering effect of a musical
tone.

Probably the reason for this is the irregu-
lar quality of & noise, which may give it a
greater psychological “factor of advantage”
in commanding the attention of the listener.
And again compounding itself, the inter-
fering effect of noise increases with the
intensity, not uniformly, but at a steadily
accelerating rate. Once more, it pays twice
over to eliminate the noise before ampli-
fication.

CLEAR UP RECEPTION

The moral of this discussion is one that
has been preached since time immemorial,
vet its truth is ever timely. Until, at least,
some genius gives to the world a successful
static eliminator, our salvation lies in selec-
tivity—the selectivity that comes from prop-
erly-designed circuits with few losses. True,
care must be taken to avoid cutting side-
bands; but with circuits on the order of
the band-pass filter that is possible. All
static eliminators that have had any degree
of effectiveness lave owed their success
chiefly to their great selectivity. And,
along with these factors of de51gn, we can
always help matters by weeding out noises
which originate in the set itself.

Disconnect your aerial and trace down
those set noises which add so much more
to the background of static. Look at that
grid-leak, those resistances, those unsoldered
connections. Wipe the soldering paste from
between binding posts; sandpaper the
prongs of your tubes and brighten the con-
tacts of the sockets. If your set is not
shielded, put it into a wash-boiler and give
it some protection against wiring plckup
Are the core and shell of your audio-fre-
quency transformer loose? Here is a source
of noise which, though rare, may be ex-
tremely annoying. Much noise originates
in acid-corroded battery terminals and clips.
A microphonic tube is an unceasing annoy-
ance. If the loud speaker is placed too near

(Continued on page 262)
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Successful Television Accomplished on Bmadcast Band

LTHOUGH the opinion has been ex-
pressed, by many radio engineers
and government radio experts, that
television on the regular broadcast

band is practically impossible of accom-
plishment because of the 5,000-cycle modu-
lation limit under which all broadcast sta-
tions operate, a group of Chicago cxperi-
menters has actually performed the feat to
the satisfaction of a nwnber of that city's
radio experts and leading television skeptics.
A highly-successful demonstration was given
late in June, the transmitting being done
through station WCFL on its regular 620-
kilocyele wave.  The receiving was done
with a commerecial neutrodyne installed in
a club house several miles from the Muniei-
pal Pier, on which WCFL’s transmitter is
located.

E. ¥. Nockels, secrctary of the Chicago
Federation of Labor, was the subject who
was “televised.”  Scveral of his friends who
witnessed the demonstration in the club
room had no difficulty in recognizing the
image of him that appeared in thc receiving
apparatus, yet lhe operators in charge of
the cquipment stated that not only did the
television signals stay within the legal 5,000+
cycle liniit, but they scemed actually sharper
than ordinary voice and music impulses.

The television transmitting equipment usecd
for this demonstration, and also a test re-
ceiver employed for experimental work in
the WCYFL laboratory, ave shown in the pic-
tures on this page and the following one.
The apparatus was designed by Ulises A.
Sanabria, a young experimenter who has
been working quietly on television for the
past five years, and by his assistant, M.
L. Hayes. They have had the helpful co-
operation of Virgil A. Schoenberg, chief
enginecr of WCFI. No pictures were
taken of the television receiver actually used
for the radio demonstration, but a good idea
of its construction may be obtained from
TFig. D, which shows a duplicate of the
model.

CONSTRUCTION OF THE TRANSMITTER

In general arrangement, the television
transmitter used by Sanabria is a develop-
ment of the well-known Ives system, but
it is considerably simpler than the complex
machines usced by the Bell Telephone Labo-
ratories and the General Electric Company
in the demonstrations these companies gave
during the past year. Iig. D shows the
complete instrument set-up at WCFTL. The
trausmitter, the parts of which are desig-
nated by the letters P, I,, D and .\, is in
the background, while the “check” machine,
which is a television rcceiver connected by
divect wire to the transmitter for monitoring
purposes, is in the foreground.

As shown in Fig. A, the first unit of the
television fransmitter is a powerful spot-
light, A, which may be an arc light but

which in this ecase is a 1,000-watt mazda
lamp inside a protecting case. Revolving
in front of the aperture through which the
Zght of this lamp issues is a disc D, drilled
with a spiral of tiny holes. The synchron-
ous motor M drives this dise through the
belt B. An important feature of the mech-
anical construction is the weight and rigid-
ity of the parts; the shaft to which the disc

M. L. Hayes, seated before the photoelectric
cells of- WCZ‘LS television transmitiey.

is attached revolves in ball bearings in @
heavy cast-iron frame, which in turn is
bolted to a massive cast-iron base which also
supports the driving motor. The disc itself
is of thin metal, but faced with two flanges
v4-inch thick, which overcome any tendencies
on its part to wobble. As pointed out in
the article on page 222 of this number, a
variation of this kind, it allowed to develop,
will ruin the transmission.

After the light from the lamp passes
through the holes in the disc, it is con-
centrated by a powerful condensing lens,
L, in such a manner that tiny pinhead beams
are projected straight forward. Ome such
beam is indicated by the- dotted line in
Fig. A, Of course, as the disc revolves, a
continual series of beams will be thrown
forward.

The person to be televised sits in a shaded
booth (Sec Fig. 13), facing directly into the
lens, but about four feet from it. In front
of him is a large wooden box with a square
hole in its center to allow the light to pass
through. Surrvounding this opening is a
bank of four photoelectric cells, marked P
in Fig. D. A close-up of this booth and
the photoeleetric-cell box is shown in Fig.
B, with Mr. Haves acting as the subjeet.

TELEVISING A SUBJECT

The operation of the apparatus now be-
comes evident. As the dise revolves, it

4 closewp of the disc assembly: A, 1,000-wath lamp unit; D, scanning discy B, driving belt;

M, driving motor; L, condensing Icﬂs

The dotted line represents a beam of hght' as it 1§

directed upon the subject’s face.
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U. A. Sanabria, left, and V. A. Schoenberg,

right, showing the differonce in size between

an ordinary photoelectric cell and the large
type used at WCFL

causes beams of light to pass over or “scan”
the face of the person sitting in the booth.
Because of the spiral arrangement of the
holes, (48 holes were used in this particular
disc, which is of 24-inch diameter), each
beamn starts at a slightly lower point than
the preceding one; with the result that the
face is “swept” by a series of concentric

arcs of light. The light is reflected from
the subject’s face and falls into the photo-
electric cells, which set up varying electric
currents corresponding in amplitude to the
light and dark portions of the skin, hair,
eves, etc. These currents, which are ex-
tremely weals, are amplified by a six-stage
resistance-coupled andio amplifier (PA in
Fig. D).

For testing purposes the output of this
amp]iﬁm is carried directly to the check-
ing receiver, which comprises the neon tube
T, the revolving disc RD and the driving
motor RM. For actual tclevision broad-
casting, an additional five-stage amplifier
is hooked in before the impulses are allowed
to actuate the broadcast transmitter
proper.*

The receiver, it will be seen, is a com-
paratively simple affair. The disc is a
duplicate of the one used in the transmitter,
while the neon glow-tube T, which responds
to the television impulses just as a loud
speaker responds to musical impulses, is
a,standard bulb. .

For laboratory demonstrations the trans-
mitting and receiving discs are rather easily
synchronized; as both motors run off the
same power line. During the radio demon-
stration, no trouble in synchronizing was

* For more detailed descriptions of television
machines of practically identical nature, see Rapio
News for April and May, 1928, and Television
Magazine, issued by the publishers ‘of this magazine,

The complete experimental television at WCFL. The paits of the
transmitter are: P, photoelectric cells; L, condensing lens; D,
Receiver (in foreground):

seanning disc; A4, source of light.

P4, amplifier;
neon glow tube.
phones;
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experienced, because the city of Chicago
is fed by one power system. The receiving
nwotor was simply snapped on and off several
times until the received picture assumed the
proper “frame;” that is, until the positions
of the holes in the discs were synchronous,
as well as the speeds of rotation.

RESULTS OF HIGH QUALITY

The images visible in the check receiver,
as viewed by a member of Ranio News’ staft,
were really very good. It is difficult to
describe the exact grade of their definition,
but it can be said that the televiscd faces
are distinctly recognizable. The images
are strealced with the fine lines characteristic
of television disc systems; but they are
distinct enough to show the reflection of
cyeglasses on the subject’s face and the
shadow of smoke from a cigar in his mouth.

THE PHOTOE LECTRIC CELLS

Much of the success of this television
work at WCFL is due to the photoclectric
cells. They measure nine inches in diam-
eter, are of the potassium type and ex-
tremely sensitive. The direct output of
three of the four.cells shown in the illus-
tration, when led through only five stages
of resistance-conpled amplification, is suffi-
cient to operate the check receiver quite
satisfactorily.

These cells, as well as three twelve inch

(Continued on page 217)

RM, driving motor for scanning disc, RD; T,
M. L. Hayes, left;
V. 4. Schoenberg, vear.

U. 4. Sanabria, wearing
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The temporary ewperimental television wmachine constructed for
WRNY by the Piot Electric Mfg. Co., of Brooklyn, N. Y. City.
Trensmitling and veceiving discs are on the swine shaft. The

subject to be televised sits in the chair at the left; his image is
viewed in (he booth at the right.
a five-stage impedance-capacity amplifier for the cells.

The table in the foreground lolds

Giant Photoelectric Cells for WRNY’S Television Transmitter

ECAUSE of the unexpected failure

of the only available photoelectric

cells to produce cenough current to

operate ithe audio amplifiers, the
television transmitter described in our July
number could not be put on the air through
station WRNY during June, as promised.
The news of the contemplated television
broadcasting on ihe regular broadeast band
excited a great deal of intercst among radio
fans in and around New York, but the delay
is unavoidable and will not last long.

A complete change in the design of the
apparatus, and the acquisition by Rapio
Nrws of what are believed to he the three
largest photoclectric cells cver made in the
United States, now practically assure the

\

success of the project. The editors are
hesitant about naming a definite date for
the initial television program; but the re-
sults obtained from the new equipment dur-
ing the briefest sort of trial have been so
encouraging that the first experimental
transmitting will probably be done about
the time this mumber appears.

The three cells are each twelve inches in
diameter through the globular portion, and
are about twenty-two inches long overall.
They are of the alkaline-metal type, and
were made by Lloyd Preston Garner, the
same expert who made the nine-inch cells
now being used at station WCFL. Robert
Hertzberg, managing editor of Ravio News,
made a special trip from New York to Ur-

Left: A wiew looking into one of the 12-inch
photoelectric cells,  Right: The back of the cell.
The glass nipples near the top are attached to
the pumping machinery when the cell is to
be rejuvenated.
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bana, Illinois, to cobtain them. Mr. Garner
made four of these giant cells, entirely by
hand, with the assistance of Richard E.
Waggener, a student of the University of
Illinois. The fourth cell is the property of
the university. 'Their cost is rather stagger-
ing, as their construction involved a great
deal of complicated glass-blowing and rc-
quired high-grade air-evacuating machinery
and much chemical apparatus.

Aside from their great responsivencss to
light, the important feature of these cells
is that they are renewable. Should they go
dead after periods of service, they can be
completely repumped and rejuvenated, not
merely once, but twice. The odd-looking

(Continued on page 256)
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The Scanning Disc, Television’s Canvas

The Simple Device by Which a Moving Scene of Actibn Is
Built Out of Radio Impulses Before the Observer’s Eyes

F the four devices which are re-

quired to adapt the art of radio to

television,

cell and the neon “flash” lamp—
are the “eye” and the “paintbrush,” respec-
tively, of the radio television apparatus.
Two others, the scanning mechanisms of the
transmitter and the receiver, respectively,
must be considered together; for they must
perform similar duties, though perhaps in
very different ways, mechanically.

While it is very probable that new de-
vices may be invented to take the place of
the scanning discs, which will be as much
superior to the latter in operation as the
vacuum-tube receiver is to the old “coherer,”
the work which they perform must be the
same—that of breaking up into points the
image which is to be televised, and restoring
it again, point by point, into a perfect whole
at the receiving end.

The reason for this is found in the nature
of the human eye. We liear in one dimen-
sion—one impulse at a time. A single point,
moving back and forth with varying speed,
will convey sounds to the ear—as shown by
the old, but simple, “string telephone.” The
most complex sounds can thus be conveyed
in their fullness over a single wire circuit,
or a single radio carrier-frequency.

NATURE'S ELABORATE APPARATUS

But our sight demands thousands of
simultaneous impulses to build up a picture.
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Dark bands are.thus caused by the use of
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two—the photoelectrie

By C. P. Mason

Thousands of nerves carry them from our
eyes to the brain, which thus receives at one
instant the impressions of form, color and
distance.

| Fig.1

The fast-flying holes divide the image into

slightly-curved strips—exaggervated here., Each

dark spot—Iike the eyes tn this picture—causes

a drop of curremt in the photoelectric cell and
a darkening of the flash lamp’s plate.

It is conceivably possible that, by utter
disregard of expense, we might build
equally-complicated apparatus for television.
Thousands of miniature photoelectric cells,
corresponding to the “rods” and cones at
the back of the eve, Wwould teceive as many
fragments of the scéne beforé- our trans-
mitting device. - Thousands 't)f ‘minjature
flash lamps would reproduce ‘them as an
enormous whole- at ‘the receiving end. But
all the radio transmitters now in the world
would be needed to send such a picture; all
the radio channels at- present available
would be needed for its transmission; and
comparatively few of the complex receivers
needed could be assembled out of all now
in existence.

‘We are therefore compelled to break up

the picture into little pieces, as we have .

said before, and send it bit by bit. This
is easily done in sending a photograph by
radio, when we can take, comparatively
speaking, unlimited time; but in television
we are limited also by the fact that we must
reproduce the entire picture with all its
changes as fast as they can occur.

“PERSISTENCE OF VISION

Fortunately, however, we are aided by the
fact that the eye, with all its breadth of

vision, is comparatively slow in discarding -

impressions. A flash of lightning lasts for
an imperceptible fraction of a second; but
it will leave the impression of its path.on
the eye for a minute. If, therefore, we can
build a picture out of pomts of:,

- necessary for each one to be in its‘plaée’but™ -

www americanradiohistorv com

a slight instant to give the impression that
it is standing there. Everyone knows the
impression of a continuous curve given by
whirling a single spark in the dark.

If, therefore, we could whirl this point
over a regular track, one line se close to
another that the space between them could
not be seen, back and forth from the bottom
to the top of a considerable area, we could
apparently fill the space, with the effect of
an unbroken illuminated surface. This task
exceeds the deftness and speed of the best-
trained hand, but it is not impossible with
machinery. Now then, if we can also vary the
brilliancy of this spark, certain parts of our
illuminated surface will be darker than
others; if we can turn it on and off quickly
enough, we will have patches of blackness
and patches of light. This is what the tele-
vision apparatus of the present accom-
plishes.

THE NATURE OF SIGHT

While we are accustomed to think of the
images present to our eyes as even, un-
broken, uniform scenes, such is not the case,
There are minute holes in our field of sight,
which is composed of a multitude of little
impressions fitting closely together. At
twenty to thirty inches from our eyes a
crack 1/100th of an inch wide will vanish,
unless it is iluminated much more brightly
than its edges. B

Advantage is taken of this fact in malung
illustrations - for printing purposes. They
are photographed through screens which are
ruled at distances of from 1/60th to 1/300th
of an inch apart. For ordinary magazine
work, such as this, divisions of from 1/110th
to 1/120th of an inch are used. The picture
thus made presents the effect of surfaces of
light and dark grays over an unbroken

T
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arca; but examination of the reproductions
of photographs in these pages (“halftones”)
will show that they are composed of dots of
varving sizes, cach occupying  the same
amount of space and sepavated from its
companions. Where they are large and close
together, the surface appears nearly black;
where they are small it is nearly white.
Yet, viewed at ordinary reading distance,
no single dot is visible separate from the
others,

If, therefore, we can break up a scene he-
fore our television transmitter into similarly
small dots, and reproduee cach according to
its corresponding” brightness, in the same
relative position at our receiver, we can re-
produce the picture with such aceuracy that
it will be acceptable to the eye. If we can
do this at the rate of about fifteen times a
sceond, we can present a continuous mov-
ing picture at the receiving end. This is
tetevision.

TIE PERFORATED DISC

We have, in the photoelectric cell, a de-
vice which will emit electric current propor-
tioned to the amount of light which falls
upon it. 'We have in the neon flash Iamp a
device which will emit light in proportion
to the current passing through it. 'We have
radio amplifiers, transmitters and receivers
which will reproduce small current varia-
tions as very large ones, and this through
alwost unlimited space. We have only to
adopt a mechanism which will break up the
image—*scan” it—at the transmitting end,
and put it together again at the receiving
end. 1t is not necessary that the mechanism
at both ends be alike—in faect, in several
{elevision systems, it is not—but it is nec-
essary that cach part of the picture corre-
sponding to onc transmitted impulse shall
be reprodueed in identically the same rela-
tive position as that part of the image which
caused the impulse.

Many mechanical systems have heen made
for this purpose; but the first one proposed,
fortv-odd years ago, even before the bhirth
of radio, is the simplest and involves the
least difficulty in operation. It is simply ¢
disc, perforated spirally by small holes.
TFach of these holes is as far from the next
one as the width of the picture; the distance
of cach from the center differs from that of
the next by the width of the hole itself.

Let us suppose that, with the aid of a
camera lens, we reduce the image at the
transmitter to an inch wide. The disc is

Un  ecxperimental  receiving )
television setup.  The hood
before the disk helps to define
the image and kecps ont side-
lights; the rheostat regulates
the speed of the motor and
se.

. S
A
J// //
o >
f
From a photograph of a_subject being televised

by the Ives system.. The dark bands caused
by the edges of the circular holes are visible.

placed between this image and the photo-
eleetrie cell and starts to turn. (See Fig. 1.)
The hole in the dise which is farthest from
the center crosses the image, in almost a
straight line, at the top. If it enters upon
a part of the image which is bright, a ray
of light passes through into the photoelectric
cell, which emits a throb of current. This
is amplified and transmitted to the receiver,
where it lights up the ncon lamp.

The scanning dise at the receiver is turn-
ing in exact synchronism with that at the
transmitter.  Just as the hole in the latter
crosses the cdge of the image, that at the
receiver contes into the “frame” at the top
of the plate of the neon lamp—and the ob-
server sees a point of light which is moving
very rapidly.

“DECOMPOSING” TIIE IMAGE

The transmitting disc strikes a dark spot

in the image; the photoclectrie cell, relieved
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from the bombardment of light, stops its
emission of current, and this reversal is felt
electrically all the way to the veceiver. The
neon lamp goes out, and the moving point of
light disappears under the eve of the ob-
server.  The process is repeated, and the
progress of the hole in the first disc across
the televised image is registered in a broken
line of alternating light and darkness before
the cyve at the receiver. The spinning disc
is the canwvas upon which « pencil of light
is painting the received picture.

At the instant the first hole clears the
image at the transmitter, the second one
starts just below the first, and records the
rariations of light and darkness in a second
line; this is repeated until the last hole has
run across the bottom line of the image. If
we should take one of the illustrations in
this magazine, and cut it across from side
to side into many narrow strips, then paste
them together end for end, we wounld have
the picture “decomposed” into a single line
of light and dark spots which, obviously,
could be telegraphed or sent by radio. This
is what the scanning mechanism at the
transmitter does. We have deseribed here
the picture as composcd of light and dark-
ness (like a “black-and-white” drawing) but
many shadings are possible by varying the
current at the ncon lamp.

The precisely-corresponding  mechanism
at the recciver is also passing an cndless
serics of holes over the rapidly-flickering
neon lamp, cach hole tracing a single line
of alternating light and darkness, and the
lincs are so close together that the eyve can-
not see between them. Every fiftcenth of a
second, the picture is completed at the bot-
tom, and the outermost hole starts at the
top of the frame to “paint” a second picture,
which the transmitter is beginning to send.

1t will be noticed that the bottom of each
picture is reproduced 1/15th of a sccond
later than the top. This differs from the
motion-picture method by which cach pic-
ture is taken simultancously, with a percep-
tible interval hetween. In the moving pic-
tures, we may sce the “stroboscopic” effect
by which an automobile’s wheels turn back-
ward, apparently.  In the television ap-
paratus, we might see the automobile’s
wheels persistently keep a foot or so ahead
of its body—unless some method can be de-
vised of fixing an instantaneous image be-

(Continued on page 270)

The disc whose size is shown at the center
has small square holes through the larger white
dots, which are the aluminum cxposed. {(Cour-
tesy of Lexington Tele-

vision Corp.) Below, the

arrangement of the set-

up: 1, neon-lamp plate;

2, basc support; 3, driv-

= ing mechanism; 4, rheo-

stat; S, hood,
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The Standardization of Radio Terms
and Abbreviations

How the Confusion Caused by Misuse of Many Common
Technical Expressions Can Be Relieved by the Adoption of

HE only authoritative list of stand-

ardized radio terms, abbreviations

and graphical symbols in existence is

the 1926 Report of the Committee on
Standardization of the Institute of Radio
Engineers. As far as it goes, it is a use-
ful pamphlet; but it is woefully incomplete
in its treatment of the numerous radio ex-
pressions used in the popular and technical
press and by hundreds of thousands of
radio enthusiasts of all degrees. Because
of this shortcoming, there now exists a
widespread confusion, among editors of
radio magazines and radio editors of news-
papers, as to the proper use, spelling, and
particularly abbreviation of these common
radio terms. In this respect, the editors of
Rapro News have been as perplexed as any
of their contemporaries in the publication
field.

The editorial practices of some publica-
tions suffer from the lack of definite au-
thority to such an extent that they are not
consistent even in themselves. Even so ac-
curate an agency as the Bureau of Stand-
ards, in its monumental book, “The Prin-
ciples Underlying Radio Communication,”
spells radio telephony as two words in the
table of contents and as one word (radio-
telephony) in the text. The Institute of
Radio Engineers itself, in its Monthly Pro-
ceedings, has been guilty of the same edi-
torial looseness into which most of the less
technical radio periodicals have helplessly
lapsed. For example, in the September,
1927, number of the Proceedings of the
1. R. E. the terms microfarad and micro-
microfarad are abbreviated in no less than
five separate and distinct ways; three of
these different abbreviations appear within
eight lines of each other on the very same
page (778). Hundreds of similar quota-
tions from other widely-read sources could
be given, but they would be merely repeti-
tious and boring.

WHAT THIS PURPOSES

The aim of this article is to list the most
widely-used terms and abbreviations, to in-
dicate their points of variance, and to sug-
gest standardized spellings and other forms.
In scope, it confines itself almost entirely
to mechanical form, rather than to tech-
nical interpretation. It is presented purely
as a supplement to the I. R. E’s unchal-
lenged list of definitions, which is adequate
enough for trained technicians, but which
simply does not cover the peculiar condi-
tions created by broadcasting—conditions
which are perhaps without precedent in sci-
entific circles. It includes only the misused
and misspelled expressions whose variation
is confusing to the average man interested
in radio, and none of the obvious terms
whose meaning is not subject to misinter-
pretation.

It must be stated that the compilation
of the following list was not easy;- for,

Standardized Forms
Bv Robert Hertzberg

HIS article, prepared by the author

after more than a year's research on
the subject, marks the inauguration by
Rabio News of a reform movement
which has two objectives: relief from
the confusion which exists among radio
fans as a result of the widespread misuse
of wvarious radio terms and abbrevia-
tions,; and the standardization of these
terms and abbreviations.

No attempt is being made or will be
made to usurp the authority of the In-
stitute of Radio Engineers, the highest
technical radio body in the United
States. However, because it is the larg-
est and most widely-read radio maga-
zine in the world, Rapio NEws feels it
can do much general good by presenting
what it considers some useful and prac-
ticable suggestions. You are cordially
invited to voice your opinion of this
movement and to offer your personal
comments on all or any of the points out-
lined. :

paradoxically, the only consistent feature of
popular radio terminology is its inconsis-
tency. However, very few compromises with
engineering accuracy have been made, and
then only in the cases of expressions so im-
movably fixed in the public (and also the
technical) mind that any attempt to change
them would be perfectly futile. As sources
of material the writer used the aforemen-
tioned report of the I. R. E. Committee on
Standardization, dated 1926; Symbols for
Apparatus Used in Radio Circuits and
Radio Terminology, two private bulletins of
the Bureau of Standards, dated March and
July, 1920; several well-known technical
manuals; and copies of practically every
known radio publication in the world.
Rapio News, as the most widely-circulated
and read radio magazine in the world, is
adopting the suggested standardized forms,
in the hope of relieving some of the present
confusion.

No definite alphabetical order is followed
herein; instead, subjects are taken in groups
and discussed conveniently together.

Ravio: The Bureau-of Standards (herein-
after refcrred to as the Bureau), says radio
is a word and not a prefix; hence, radio
telephone should be two words and not one.
However, its own Signal Corps manual,
as mentioned earlier, uses radiotelephone as
one word in the text. The compound word
looks awkward, and is contrary to the gen-
cral newspaper practice. Radio telephone
and radio telegraph look more readable and
are easier to handle. As nouns, these words
should be used without hyphéns; as adjec-
tives, with them. Thus: “The vessels com-
municated by radio telephone”; but “They
used radio-telephone apparatus of the latest
type”
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Recervizeg Set, REcEver: The Bureau ad-
vises against receiver, without giving a rea-
son. However, the word is too firmly es-
tablished to be dislodged, as also radio sef.

Socker-Power: The ambiguity of the ex-
pression battery eliminator is recognized.
Socket-power is, of course, much better,
and has been adopted officially by the Na-
tional Electrical Manufacturers’ Associa-
tion; it is defined as ‘“‘any device suitable
for supplying ‘A, ‘B’ and/or ‘C’ battery
voltages 1o a radio receiving set from the
house—lighting supply by the throw of a
switch.” Thus we have “DB” socket-power
unit as a much more descriptive term than
“B” battery eliminator.

To improve the advertising and mer-
chandising of radio receiving sets, and to aid
the public in its purchases of “electric,”
“soclket-powered,” and other receiving sets,
the Radio Manufacturers’ Association, in co-
operation with other radio trade associa-
tions, has presented a list of radio-receiver
definitions. .

These were developed by the R. M. A.
Engineering Division, of which Mr. H. B.
Richmond, of Cambridge, Mass., is direc-
tor, with the assistance of technical com-
mittees of other organizations. They were
adopted and approved. unanimously by the
R. M. A. Board of Directors at its meeting
at Buffalo, N. Y., in May, and are expected
to receive the official approval of other radio
trades associations.

The new and official radio merchandising
definitions of the R. M. A., which meet with
the approval of Ranio NEws, are as follows:

Barrery-Oreraten Ser: A radio receiver
designed to operate from primary and/or
storage batteries shall be known as a Bat-
tery-Operated Set.

Socxker-Poweren Ser: A radio receiver
of the Battery-Operated type, when con-
nected to a power unit operating from the
electric-light line, supplyving both filament

~and plate potentials to the tubes of the re-

ceiver, shall be known as a Socket-Powered
Set.

ExrecTric Ser: A radio receiver operating
from the electric-light line, without using
batteries, shall be known as an Electric Set.

A.C. Ture Eiecrric Ser: A radio re-
ceiver employing tubes which obtain their
filament or heater currents from an alter-
nating-current electric-light line without the
use of rectifying devices, and with a Dbuilt-
in tube rectifier for the plate and grid-bias-
ing potentials, shall be known as an 4.C.
Tube Electric Set. :

D.C. Toupe Erecrric Ser: A radio receiver
employing tubes which obtain their filament
or heater currents from a direct-current
electric-light line without the use of recti-
fving devices, and with a built-in power
plant for ihe plate and grid-biasing poten-
tials, shall be known as a D.C. Tube Elec-
tric Set. .

This terminates the present list of techni-
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cal trade dcfinitions suggested by the
R. M.A. To continue:
WIHAT IS AN AERIAL?
ANTENNA, AERIAL: Doth the 1. R. E. re-

purt and Lauwer & Brown's Radio Kngineer-
ing Principles define the aerial as the ele-
vated portion of the antenna, which is taken
to mean the whole system for radiating or
absorbing radio waves. ‘The Bureau, on the
other hand, makes the words synonymous.
Since anteuna serves a useful purpose in
designating all of an important system, the
1. k. k. difference should be observed and
aerial used to specify the elevated wire
alone. Practically everybody knows that an
acrial is a wire on the roof, or sometines
one inside the house; but few will recog-
nize the word “antenna.”

For the plural of antenna, antennas is un-
questionably casier to use than antennae, the
pronunciation of which stumps many a radio
man.  The Burean approves of this form,
which is a natural one for Americans to
use.

WaverLexeru: Much unnccessary confu-
sion surrounds this simple word. The en-
tire press uses wavelength, wave length and
swcave-length with little discrimination, al-
thongh *“wavelength” scems to be the pre-
ferred form, as it should be.  Any daily
newspaper furnishes examples of the un-
certainty of its proofroom and of its radio
editor in jts use of this expression.

Merer: Should be spelled out at all times.
Abbreviation of so short and widely-used a
word is senseless.

Knocyere: One word, of course. Should
be abbreviated only when used with a num-
ber and then into simply ke.; henee, 610 ke,
Abbreviations like ke, K.C, KC are ad-
vised against; the first two obviously are
wrong, because “kiloeyele” is one word., It
is the writer’s opinion that units, when ab-
breviated at all, should he dropped to lower-
case letters, preceded by the numeral or
decimal fraction, and followed by a period;
an abbreviation like ke, for instanece, scems
to impress people as a typographical error,
and much more key, which is often misread.
The presence of the period, however, inmme-
diately fixes the letters as an abbreviation.
The period has been used for so long with
the abbreviation for microfarad (discussed
in detail later) that we can easily stand-
ardize it for the ke.

In general, it is best to avoid the abbre-
viation allogether and to prevent confusion

—_—

What Dr. deForest Says
New York City.

Dear My. Hertzberg:

I have looked over

 your suggestions re-

==L garding radio termi-

nology, and I think

that the points you

make are in every

case well taken. Con-

'h’h' siderable work re-

4

i Yo - mains to be done be-

T e 4 - fore the terminology

of radio is thoroughly

clarified and standard-

ized for international

work. I regard what Rabio NEwS is at-

tempting in this direction as a valuable

step forward,
Cordially yours,
LEeE peForesr.

(Dr. deForest, the inventor of the vac-

uum tube, is one of the world’s leading
radio authorities—EbITOR.)

Dr. Lee DeForest

by spelling out the full word wherever pos-
sible. Radio listeners hear the word kilocycle
spoken frequently by station announcers,
but many would find dfiiculty in recognizing
it in print as ke.

SveertereropyNE: The general practice
is to make this one word, although the
I. R. E. makes it hyphenated. It is so
widely used as one that it is casier to leave
it as such than it is to change it.

Broancast Starion: The common ex-
pression is broadcasting station, but broad-
cast station is shorter, more convenient and
more nearly correet.  We speak of tele-
phone stations and telegraph stations, not
telephoning stations or telegraphing sta-
tions.

LOOPS, NOT COILS

CoiL: The Bureau says: “Do not use loop
for a coil or circuit consisting of more than
one turn,” and the I. R. E. bolsters this ad-
monition by defining a coil antenna as one
consisting of one or more complete turns
of wire. However, anyone who tries to alter
the universal conception of such antennas
as “loops” is atterapting the impossible. The
word loop has simply taken root and has
been strengthened by the repeated adver-
tisements of scores of loop antennas. This
is one concession to popular usage that must
be made.

A.C. and D.C.: The capital letters are
preferable to lower-case, because they are
more easily recognized. When written “ac”
or “de,” they look like typographical errors;
“a.c.” and “d.c” are somewhat better, but
two lower-case letters with periods look
somewhat awkward. When the expressions
are used as nouns they should be spelled out
to produce a readable sentence; when used
as adjeetives the abbreviations are more
convenient.

R.F, T'R.F., A.I%,, and LF.: Radio fre-
quency, tuncd radio frequeney, audio fre-
queney and intermediate frequency. The ab-
breviations are unmistakable in capital let-
ters, and should not be made in lower case;
for the same reusons given for A.C. and
D.C. Also let LF. be standardized for in-
termediate frequency (of a superhetero-
dyne). This particular abbreviation is a
good argument for the capital letters. Put
it in lower case—if or i.f.—and the tendency
to pronounce it as the word “if” becomes
nmarked.

As with radio telephone, the expressions
audio frequency, radio frequency and inter-
mediate frequency should be written with-
out hyphens when used as nouns, and with
hyphens when used as adjectives. Thus,
“The intermediate frequency selected for
the superheterodyne was 30 kilocycles”; but
“Intermediate-frequency transformers tuned
to 30 kilocyeles were used.”

C.W. and I.C.W.: For continuous waves
and interrupted continuous waves. The
I. R. E. makes them c¢w. and icw., but these
are rather illogical. If a period after the
w, why not periods after the other letters,
which also represent individual words? The
capital-lower-case-letters argument applies
again. Transmitting amateurs have been
using for years the capital-letter form, be-
cause it is more casily rccognized.

Micro-, Mumrr-: More trouble centers
around the units microfarad, micromicro-
farad, microhenry, millihenry, microampere,
and milliampere than around any others.
Of these, the mierofarad is used in general
radio work more frequently than all the
others put together; for, while the sizes of
condensers are usuallv marked on the de-
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vices or can often be guessed through more
observation, the electrical values of coils are
invariably unknown quantitics. Now the
most commonly-accepted abbreviation for
microfarad has been mfd.; although occa-
sionally one may see MFD, M.F.D., or
m.f.d.; the last two are foolish, since the
periods after the “f” split up a simple two-
syllable word. Even mfd. is longer than
necessary.  Why use the final d at all?
The word is microfarad; micro weaning
one-millionth, and farad being the actual
unit. By the same reasoning through which
kilocycle was derived, we obtain mf. for
microfarad. 'This form is short, simple,
and unmistakable. It has been in use in
Rapio News now for more than a year, and
has proved to be a most logical abbreviation.

Properly speaking, the symbol for
“micro” is the Greek letter which we call
ma; the letter m correctly indicating “milli,”
one-thousandth. A few technical magazines
and bulletins use pf. for microfarad; but
from the standpoint of the radio public and
even many experienced radio experimenters,
this combination is hopeless. Few people
know what the odd Greek letter represents
and fewer still can pronounce it. Of course,
they eventually learn that it stands for
micro; they can usually guess that much.
However, the general aversion to mathe-
matics in popular radio practice (shared by
a past president of the I. R. I, whose open
admission of his attitude before a crowded
Institute meeting, in 1926, brought forth a
rousing round of approbative applanse) has
completely eliminated the symbol and the
abbreviation from ordinary use. We find
mf. or mfd. in almost universal use, except
in such precise works as the Bureau of
Standards’ circulars, in which all the terms
are spelled out and confusion is thereby
avoided altogether. .

Now with mf. irrevocably ecstablished as
one-millionth of a farad, how can we ab-
breviate millihenry into wmh., which it is,
properly? We should make microhenry ph,
and then mh. would be millihenry; but the g
simply will not be accepted, for reasons al-
ready mentioned. The same dilemma arises
in connection with milliempere and micro-
ampere.

Publications which run mfd. and mf. for
microfarad, and do not use p at all, also
run inductance figures in plain mh. and
current values in plain ma. How is one to
know, except by guessing at the latter ab-

(Continued on page 274)

An Outside Comment
Ridgewood, N. J.

Dear Mr.Hertzberg:

These examples of
misuse and lack of
uniformity of wvari-
ous radio terms by
recognized technical
periodicals are ade-
quate evidence that
some kind of reform

is generally neces-
sary.
- The proposed prac-

Edgar H. Felir

tices which you sug-
gest are most intel-
ligently selected and I am certain that
their general adoption would be helpful
to all writers and publishers in the radio
field.
Sincerely yours,
Epcar H. FeLix.
(Mr. Felix is a well-known radio writer
and broadcasting consultant—EbrtoR.)
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The Uses

ERY few people would think of
buying a yard of cloth or a pound
of coffee without first having it
measured or weighed, to be sure
that they are getting the full value. Neither
would they think of driving a car without
the aid of some indicating device, such as
a speedometer on the dashboard, to indicate
the rate at which they were travelling.
For this reason, it is rather surprising
that indicating devices are not used more
generally by home radio experimenters. It
is not possible to operate a set at its most
efficient point, or to obtain the most eco-
nomical operation from it, without some
means of determining the values of the
voltages and currents in the filament and
plate circuits. The average uninitiated fan
considers either that meters are used simply
to improve the appearance of a set, or that
they are used exclusively by laboratory
enginecrs in order to obtain obscure data.

WHAT THEY MEASURE

However, such is not the case. Although
it is not absolutely necessary to install volt-
and ampere-meters on the panels of every
radio set, they are an essential part of the
systematic experimenter’s equipment; and
even a beginner in radio can use them to
advantage.
ranges, will permit the experimenter to
operate his set most efficiently and very
often will enable him to improve otherwise
poor results a great deal. The most useful
meters for radio sets are the woltmeter and
the milliammeter; in order to understand
their uses, it is necessary to understand
just what they do and how they operate.

Elcctricity is measured much the same
as water in a pipe is measured. Electrical
potential or “voltage” corresponds to the
pressure of water in the pipe, and the rate
of flow of the water in the pipe corresponds
to the quantity of electricity passing a point
in the current’s path, or circuif, in a
given time. The unit of potential is
the wolt and the unit of current the

Two hzgh grade meters, designed for accurate measurements.

Two good meters, of suitable

and Value of Meters in Radio

By C. Walter Palmer

ampere. The product of the numbers rep-
resenting voltage and current is the number
of watts, representing the power consumed
in a circuit. The last unit, though familiar
enough on lighting bills, or in transmitting
work, is not used very often in measure-
ments on radio reception and it will not be
necessary to refer to it frequently.

The ampere is too large a unit to be
used for measuring most of the currents
used in radio receiving circuits, so it is
desirable to subdivide it. Small currents
are measured in milliamperes; a milliam-
pere is one-thousandth of an ampere; a
meter registering in milliamperes is a
milliammeter.

VOLTMETERS

For measuring direct current, voltmeters
can be divided into two general classes;

CALIBRATED SCALE

_ INDICATING
SPRING FOR ~ NEEDLE
RETURNING ~-—%,

NEEDLE 10 ZERO

In the most common type of metér, the read-
ing is caused by the pull of a coil's magnetic
ficld, which is proportioned to the current.

the first contains a coil with an open core,
in which a magnetic “cane” or strip is
suspended (Fig. 1.) The pressure or volt-

These are suited to the laboratory,
rather than for home use and set operatwn
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In a “hot-wire” meler, the lengthening of the
wire causes the needle to move over the scale.

age acress its binding posts is the cause
of a proportionate flow of current which
determines the position of the vane within
the coil; since a greater flow of current
in the coils causes a stronger pull on this
magnetic metal. A needle-like pointer is
fastened to the magnetic vane and arranged
to indicate the value of the voltage on a
calibrated scale. This type of “movement”
is found in voltmeters of cheaper variety,
and is not very accurate. However, for
measuring the voltage of dry cells and other
circuits not requiring very great accuracy,
it is quite satisfactory. ’

The other type of meter consists of a
galvanometer and a series resistor or *mul-
tiplier.” (See Fig. 2.) The galvanometer
is of the type developed by D’Arsonval in
France, and is used for almost all direct-
current work. The basic element consists
of a moving coil swung between bearings,
suspended in an air gap, in the concentrated
magnetie field of a permanent magnet. This
type of meter is much more sensitive and
accurate than the moving-vane type.

Two general ranges are required for
voltmeters used in radio reccivers; the first
for mcasuring filament voltages and the
voltages supplied by “A” power units, “A”
batteries, ete. The second type is used
for measuring the voltage supplied to the
plates of the tubes and the voltages sup-
plied by “B” batteries and “B” power units.
In measuring the last-mentioned apparatus,
a voltmeter with a very high “multiplier”
or series resistor must be used. This is
necessary, so that the voltmeter will not
draw more current than the power unit is
intended to supply. Naturally, the output
voltage will be reduced considerably and
inaccurate readings will be made if the
voltmeter draws too much current. This
high-resistance type of meter contains a
very sensitive “movement,” so that very
little current need pass through it. This
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The galvanometer is much more accurate than
the moving wvane, because it is more delicately
balanced and sensitive,

allows the use of a large resistor and limits
the current flowing through the meter. A
resistance of about 1,000 ohms per volt is
nsually considered the best value; this would
require a total resistance of 200,000 ohms
for a 200-volt meter. By the use of two

or more resistors, which can be included
at will in the circuit, voltmeters are made

the plate and “B-—" battery terminal. To
measure the output of a power unit, the
voltmeter should be connected between the
positive and negative terminals. In meas-
uring a filament voltage, the meter should
be connceted across the filament terminals
at (he socket; since, if it is connected to
the terminals leading from the battery or
“A” supply, it will measure the voltage
supplied by the power wunit and not the
voltage supplicd to the filament.

A very slight increase in the voltage sup-
plied to the filament of a tube will result
in an enormous decrease in its life. It can
casily be seen, therefore, that the use of
a voltmeter for checking the filament voltage
will quickly pay for its cost, in the lengthen-
ing of the tube life.

“B» power units often supply much
higher voltages than their rated values and
it is rather important to keep the plate
voltage at the correct value; especially in
audio-frequencey amplifiers where distortion
might result if this voltage is above normal.
The use of too high a plate voltage may
also cause trouble from oscillation in a
radio-frequency amplifier. The use of a
high-resistance voltmeter will indicate the

o panel-mounting meter, arranged in a home-made mounting.

A device like this will be found

very conveiient for the experimenter’'s work bench.

to nsc two or more ranges of scale, by press-
ing a button.

USING THE VOLTMETERS

The voltmeter is always used to measure
the potential drop across certain apparatus
and, in order to do this, it must be con-
nected across or in shunt with the apparatus
in question, and not in series with it. 1In
measuring the plate voltage in a radio set,
the voltmcter should be connected between

These meters are of the types used by home experimenters; the center one is suitable for mounting in a receiver panel.
introduction of the A.C. tube has made the A.C. voltmeter a necessily for proper regulation.

exact voltage that is supplied to the plates
of all of the tubes and will indicate just
what “C” bias to place on the tube in order
to obtain the best results. The manufac-
turers’ tables, which accompany the tubes,
should be used to get the corvect value
of the “C” bias for a given plate voltage;
or the system described below for milliam-
meter measurements should be used. This
plate-supply voltmeter will also serve to
prevent injury to the tubes in the last
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audio-frequency stages by overloading them;
since thesc tubes are operated at a much
higher voltage than the other tubes in the
set.

AMMETERS AND MILLIAMMETERS

These instruments are used in recciving
sets to measure the filament and plate cur-
rents. The common types of these meters
operate on the two general principles de-
scribed for voltmeters. However, instead
of using a series resistor to reduce the volt-
age passing through the windings of the
galvanometer movement, a shunt or paral-
lel resistor is used; so that the greater part
of the current passes through the shunt
instead of through the windings in the in-
dicating device. In this case, more current
will flow through the shunt as its resistance
is reduced in comparison with that of the
indicating unit, and a very low-resistance
shunt will provide a meter with a high
range. 'This is just the opposite of the
effect noticed in a voltmeter.

The milliammeter is used quite exten-
sively for measurements in radio receivers
and is probably the most useful instrument
for this purpose. It is always connected
in series with the circuit to be measured,
and never in parallel with it; since this
meter has a very low direct-current resist-
ance and would be practically a short-cir-
cuit.  'When placed in series with the plate
circuit of a vacuum tube, it indicates the
current supplied to that tube and, when
placed in the “B—" lead, it indicates the
total current in the plate circuit of the
receiver.

This meter has another very important
use in audio-frequency amplifier cireuits.
When an incoming voltage is impressed on
the grid of a power tube, the plate current
will fluctuate considerably, if the tube is
not supplied with the correct grid voltage.
By varying the value of the “C” battery
voltage, a point may be found at which
the plate current does not fluctuate, or has
only a slight fluctuation; any increase or
decrease in the “C” voltage will increase the
amount of fluctuation. This is the point at
which the tube will operate with the least
distortion. It will be found that, when the
correct “C” bias is used on tubes in a re-
ceiving set, the plate current is reduced
considerably.

While the ordinary ammeter (rveading
from 0 to 5 or 10 amperes) is not as im-
portant as the milliammeter and voltmeter
for receiving sets, it is a valuable instru-
ment. If the current consumption of a

(Continued on page 265)
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CHEMATIC circuit diagrams provide

practically the only accurate and

easily-read method of presenting

graphically an electrical system, es-
pecially of the type used in radio receivers.
Schematics may be described as abbreviated
picture diagrams of the simplest type; they
possess many advantages not found in the
usual form of pictorial wiring drawings
and are very easily understood. If prop-
erly drawn, these diagrams are not am-
biguous, and they may be interpreted
equally well by all engineers, regardless of
the langunage they speak.

Before continuing further with this dis-
cussion, in order to prevent any confusion
of terms, it is desirable to consider the
differences between the two types of dia-
grams mentioned above. The schematic cir-
cuit diagram of a receiver, for example, is
made up of “conventional” symbols, which
do not bear any direct relationship to the
physical appearance of the parts used in
the set. These diagrams show only the
essential electrical circuit, and disregard
the mechanical construction wherever it does
not effect the electrical design.

On the other hand, pictorial wiring draw-
ings ave based on the appearance of the
completed receiver, and the wires leading
to the various terminals of the parts are
indicated by solid lines. These drawings
do not show the electrical circuit of the
set, but increly indicate how the wives are
connected with the component apparatus.
When drawn to scale, they are entirvely
accurate if the parts specified are em-
ploved; but when important substitutions
have been made from the specifications, the
drawings have little value.

Many radio fans will take exception to
some of the statements contained in the
preceding paragraphs, and they will desire
to dispute particularly the fact that schem-
atics are pictorial diagrams of the simplest
type. However, this does not indicate that
schematic diagrams arve imperfect, but
merely shows that the critics have not taken
the trouble to investigate the principle on
which these drawings arve constructed.

ndow to
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STARTING ‘ON HIS OWN

When starting in the radio field, the
average beginner is impatient for knowl-
edge on the subject, and anxious to secure
all information possible in the quickest
and easiest way. Usually, he will start by
reading the gencral articles on radio sub-
jects, in newspapers and current magazines.
In this way, he will discover the type of
receiver which appears best to satisfy his
requirements; he will find an article de-
scribing the construction of such a set.
When reading articles, the average begin-
ner will always avoid anything of a tech-
nical nature; that is, he will not read ar-
ticles which are illustrated with schematic
diagrams or study the mathematical for-
mulas. This is because he either lacks the
previous education or the ambition to study
these articles, or he suffers from an in-
feriority complex. Ncvertheless, by limiting
himself in this way, he also limits the sati;-
faction which he may gain by building a
radio receiver.

The writer does not wish to give the im-
pression that the beginner’s articles illus-
trated with pictorial wiring drawings are
not usually accurate, for this is not true.
Many excellent receivers are desecribed in
articles of this type. However, the person
who {inds .it necessary to follow the pic-
torial diagram and is unable to understand
the schematic, has no choice but to con-
struct the receiver exactly as it is described;
whereas, if he were able to understand the
schematic diagram, it would be possible for
him to make changes in the parts and the
design of the set as he prefers.

Understanding schematic diagrams may
be compared with learning the radio “code.”
In the case of the latter, there are 26 sym-
bols which represent the 26 letters of the
alphabet; these symbols may be used in
hundreds of thousands of diffcrent com-
binations, each of which represents a dif-
ferent word. In order to understand “code,”
it is necessary only to memorize the 26
svinbols and, after these have been learned,
all of the combinations may be understood.
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Schematic

By Fred H.Canfield

it

With schematic diagrams, there is also
a sct of symbols, and these are combined
in different ways to make different circuits.
Fach piece of electrical apparatus is given
a symbol, and in diagrams the symbols are
connected by lines which represent the wires
of the set. After the symbols have been
memorized, all diagrams may be understeood
without difficulty, In reality the symbols
used in schematic diagrams are much sim-
pler to memorize than the “dots and dashes”
of the radio code, and in a very short time
anyone should be able to familiarize himself
thoroughly with diagrams of this type.

THE SYMBOLS

The full-page chart which accompanies
this article shows the symbols for schematic
diagrams which have been adapted by Ravio
Nzws., It was published first in the Feb-
ruary, 1928, issue, and an amplified list is
shown here. With the symbols shown in
this drawing all diagrams, including those
used for television receivers, may be drawn.
The symbols closely resemble those used by
other publications throughout the world,
although slight changes in design have been
instituted to make diagrams easier to follow.

A careful study of the chart of Standard
Radio Symbols will show that there are
very few basic symbols; although there are
several variations of each to illustrate dif-
ferent types of apparatus. For example,
all condensers are indicated by two parallel
black lines, separated by a narrow space,
Coils of all kinds are represented by a
spiral line and all resistors are shown as
zigzag lines. These are the three basic
symbols. THowever, there is a particular
method of drawing the symbol for each
type of condenser, coil or resistor. A vari-
able condenser, for example, is shown with
an arrow drawn through the two parallel
lines. A triple variable condenser is one
long curved line terminating in an arrow-
head with three short lines parallel to. it,
thus indicating that the three sections of
the condenser have one set of plates in
conmon.

With coils, there are

any number of
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variations in design to indicate the various
types in use. A simple coil is shown as a
spiral; if it has two windings, such as those
of an R.F. transformer, two spirals are
drawn parallel to each other. 1f the coil
is one of variable inductance, such as a
variometer, two spirals are crossed at right
angles and conneeted in series. If there
is a variable coupling between two coils, as
in a variocoupler, the two coils are drawn
parallel to each other (ovr one above the
other) with an arrow connecting them.
When a coil has a variable number of
turns, this is indicated by a line connecting
the spiral to an arrowhead, on the lead
whereby the connection is made.

The symbol for coils is used also for such
parts as intermediate-frequency transform-
ers, audio-frequency transformers and
power transformers; in each case, as with
the R.F. coils, one spiral represents the
primary and the other represents the sec-
ondary. Intermediate-frequency transform-
ers are frequently wound over a core of
iron filings and this is indicated by a single
line between the two spirals. In the case
of andio-frequency transforiners and power
transformers, three lines are drawn between
the two spirals to indicate an iron core
Another interesting thing regarding coils in
schematic diagrams is that the comparative
size of the windings may be indicated by
the number of loops in the spiral. For
example, in a step-down transformer the
primary spiral may be made twice as long
as that of the secondary, thus indicating
that the primary has more turns of wire.

A resistor in a radio circuit is indicated
by a zigzag line. If a rvesistor such as a
rheostat has a variable resistance, an arrow
is drawn through the line, or a line joins
the zigzag line near the midpoint to an
arrow head on the connecting lead.

=

NEW DEVICES FOUND

Tubes of all kinds are indicated by circles,
in schematic diagrams, within which the
various clements of the tube are shown
schematically.  The grid is always shown
as a zigzag line, the plate as a four-sided
figure, and the filament as a continuous line
passing through the tube. This covers the
usual three-element vacuum tubes; but there
are many special types having different sym-
bols which must be memorized, such as
gascous rvectifiers, voltage regulators, neon
lamips, photoclectric cells, screen-grid am-
plifiers, ete.,, for which modifications of the
symbol are devised as they are brought out.

The four types of symbols thus far dis-
cussed cover most of the apparatus shown

in an ordinary schematie diagram. How-
ever, there are many other symbols for in-
dividual parts, which must be Ilearned.
Among these, the most common are those
indicating the aerial, ground, loop, counter-
poise, batteries, headphones, ete.  Solid lines
in the diagrams always indicate wire con-
nections; where solid lines cross there is a
connection between the two wires if a dot
is placed at the point of intersection, and
there is no connection if one of the lines
loops over the other. Dotted lines repre-
sent either shielding or mechanical con-
struction. If heavy dotted lines  enclose
a civeuit it shows that the parts within the
lines are enclosed in a shield; where light
dotted lines enclose one or more parts it
shows that these parts are onc unit within
a case. Dotted lines are used also to in-
dicate mechanical coupling, such a§ a link
motion used to gain one-control operation
of several condensers.

WORKING WITHOUT SPECIFICATIONS

An interesting thing regarding schematic
circuit diagrams is that, after the fan has
familiarized himself with radio eircuits, he
will find it possible to build a receiver from
the diagram without even a list of specified
apparatus. Of course, where the schematic
diagram is- accompanied by a list of parts
the problem of building the set is some-
what simplified for the beginner; but the
more advanced set constructor seldom finds
it necessary to look for more data than is
furnished with the usual article on a new
circuit. Even when a complete novelty is
presented, it is possible to estimate the
values of the apparatus needed rather ac-
curately.

On the other hand, this is not true of
pictorial wiring diagrams, for they ave of
no value whatsaever without a list of the
exact apparatus used in the original model
of the rcceiver. This is because they indi-
ale only the mechanical connections, and
it is impossible to trace the circuit unless
one is familiar with the construction of the
parts. TFor example, in a pictorial diagram
wires may be shown connected to eight
terminals of a transformer which are
marked 1, 2, 3, 4, ete.; but this does not
aid the builder in connecting a substitute
piece of apparatus in the circuit, if its
terminals are marked A, B, C, D, ete.

A typical example of the value of schem-
atic diagrams was found in the mail re-
ceived by Rano News after the publication
of its July, 1927, issuc. At this time a
number of readers wrote to the effect that
they were greatly interested in the article
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describing the theory of the new Strobodyne
circuit and were impatient to build a similar
receiver for themselves. Several explained
that they were unwilling to wait for the
constructional data, which were scheduled
for publication in the following month, and
that they had built the set from the data
contained in the first article. Although these
readers were working on a new circuit, and
were entirely without information as to the
components used by its designer—not even
the values—they were suceessful in sccuring
excellent results!

In reality, there is much similarity be-
tween all radio circuits. Even if a cireuit
is deseribed as entirely new it will he found
that a majority of its features are com-
monly used in other set. For example, in
a new, “revolutionary” tuned-R.F. receiver
it may be found that all connections in the
set are exactly the same as in a standard
R.F. receiver with the exception of an
automatic grid-biasing control, which con-
stitutes the revolutionary feature. There-
fore, upon examining the circuit the fan
would know the proper value for practically
all of the parts, and it would be necessary
only to’ experiment slightly with the biasing
control.

In order to fully appreciate the similarity
between radio circuits it is neccessary to
study carefully a number of circuits and
then compare their various parts. Often it
will be found that two receivers which are
considered very different have many points
in common, such as identical audio ampli-
fiers, simmilar detector circuits, ete.

PRACTICAL POINTS

In looking over a number of circuit dia-
grams, the first thing that will strike the
beginner will be the similarity between the
antenna connections of the various different
types of sets. In most scts these are prac-
tically the same and the differences between
the various types is very slight. Fig. 1
shows six different antenna-circuit arrvange-
ments and these include all the systems
which will be found in the usual receiver.

The cireuit shown in diagram A of Fig. 1
is the nsual arrangement, and may be used
with practically any receiver operated from
an ountside acrial; I. is a standard antenna
coupler with the primary (p) in series he-
tween the aerial and ground, and the sec-
ondary (s) connected to the grid and fila-
ment of the first tube. The secondary coil
is tuned to the desired wavelength by a
variable condenser connected in shunt with
this winding, and the primary winding is
tuned aperiodically, because of its prox-
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Fig. 1 shows the siz popular methods of coupling the antenna
Circuit A is most often employed
Fig. 2 shows floe systems of interstage

circuit with a radio receiver.
in broadcast sets,

screen-grid  sets.
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coupling in R.F. cireuits.
neutrodyne arrangement and C is most desirable for use in
D and E are special stabilizing methods.

Cirewit A is standard; B is the
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STANDARD RADI0O SYMBOLS

AS ADOPTED BY "RADIO NEWS"
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VARIABLE NO
- el EP@)E? % VARIABLE CONNECTION
INDICATED RESISTOR
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IABLE =Tv
CONDENSER VOLTAGE T Ao ~
DT E‘W D LAMP
[o]
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t-——---d TOGETHER THREE-
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I
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_.L_ FIXED TUBE ELECTROLYTIC
—‘- CONDENSER RECTIFIER
THREE- :

@ ELEMENT

L . THERMO-
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1 1 L | conpenser A.C. HEATED- —@— VOLTMETER L J ELEMENT
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- @!} GRID AMMETER PICK-UP.
TUBE . MAGNETI
R/ INDUCTOR s ly
A .
R.F. CHOKE ) : D%Br!%]f—'g’_l?
: SCREEN- é! = = LAMP-SOCKET
% GRID mﬂﬁ , PLUG.
R.F. INDUCTORS, oy A.C.TUBE 110-VOLT TYPE.
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X R.F. TRANSFORMER) » =
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e T,
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TAPPED % RECTIFIER; ELECTRO- | | & i  SYMBOL
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(An additional proof of this symbol sheet will be mailed to any reader requesting it?
(Copyright, 1928, by E. P. Co.)
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imity to the secondary coil.  In mechanical
design the antenna coupler usually is wound
on a bakelite tube approximately three
inches in diameter. The secondary coil con-
sists of approximately 60 turns of No. 24
to No. 28 gauge wire, and the primary wind-
ing has from 10 to 15 turns of the same size
wire. The coil may be made with the pri-
mary and secondary windings on the same
tube and separated by a space of 1/-inch,
or with the primary on a slightly smaller
tube which is placed inside the secondary.
In ejther casc the primary winding is lo-
cated near the filement end of the secondary.

DESIGN OF COILS

The exact number of turns of wire to be
used on the secondary winding of an an-
tenna coupler, or of any R.F. inductor, is
dependent upon a nnmber of conditions;
including the waveband to be covered, the
capacity of the tuning condensers used, the
diameter of the coil form, and the thickness
of the insulation on the wire. The most
important consideration is the capacity of
the variable condenscr; for the broadcast
waveband condensers having a maximum
capacity between .0003-mf. aud .0005-mf.
may be emploved, but an .00035-mf. con-
denser is now selected as being generally
most satisfactory. If manufactured coils
are used it is possible to buy a set designed
for use with condensers of the particular
capacity which has been selected. However,
if the coils are homemade, it is best to wind
more than the required number of turns
on the secondary and then, after the coupler
has been connecled in the ¢ircuit, turns of
wire may be removed until the coil tunes
to the highest desired wavelength when the
condenser is adjusted to its maximum
capacity.

The number of turns on the primary
winding of the antenna coupler is deter-
mined by the desired selectivity and sensi-
tivity of the cirenit. As the number of
turns on this winding arve increased the
sensitivity is inereased and the selectivity
is rednced, and vice wversa. Therefore if,
with 15 turns of wire on the primary wind-
ing, the circuit tunes broadly, a few turns of
wire should be removed, and if ten turns
of wire docs not permit the reception of
distant stations the addition of a few turns
will improve the sensitivity.

In connection with aerial circuits of the
type shown in Fig. 1A, the important thing
to remember is that the coil and condcenser
must be designed to work together in order
to cover a desired waveband. The speeifi-
cations of a cireuit may call for a .00035-
mf. condenser with a given coil; but prac-
tically the same results may be seeured by
using a .0005-mf. condenser and removing
the required nnmber of turns of wire from
the coil.  Also, when coil specifications call
for a three-inch tube with 60 tnrns of No.
26 D.C.C. wire on the secondary, it should
be understood that these are not all abso-
lutely unbreakable rules. 1If a 214-inch di-
anicler tube and No. 24 D.C.C. wire are
available, these may be used with satis-
faction, provided a greater number of turns
of wire is used for the winding.

AERIAL CONNECTIONS

Diagramns B and C in Fig. 1 show two
common variations of the circuit shown in
diagram A. At B the coil has the same
number of turns of wire as the secondary
coil in diagram A, and a tap is provided
between the 10th and 15th turns (from the
filament end of the winding) for connection

to the aerial. At C the portion of the coil
tuned by the condenser is the same as the
secondary coil of diagram A, and an addi-
tional 10 or 15 turns is wound for the aerial
circuit.  All three of these circuits produce
practically the same results.

At D the antenna coupler is exactly the
same as that used in diagram A, and a
condenser shown connected in series with
the aerial is a sensitivity control. This sys-
tem is frequently used in factory-made re-
ceivers, to facilitate increasing the selec-
tivity without reducing the number of turns
on the primary winding. The condenser
may be variable or fixed, but in either case
it does not require frequent adjustment.
In sets which tune broadly, a .00025-mf.
condenser connected in this position fre-
quently will correct the condition.

Diagram E shows a method of aerial
tuning which was popular in the early days
of broadcasting; but this circuit is now un-
satisfactory as it is not sufficiently selective
for present conditions. The condenser C
tunes the aerial and grid circuits simultan-
cously. The coil has the same number of
turns as the usual antenna-coupler second-
ary, and the condenser a capacity of
.0005-mf.

The circuit in diagram F shows the
method of connecting a loop aerial to a
receiver. In this circuit the loop acts as
an inductor and it replaces the usnal sec-
ondary winding of the antenna coupler.
The condenser should have a capacity of
.0005-mf. and the loop should have cnough
turns to permit tuning over the entire wave
band. The number of turns on a loop aerial
may be determined in the same manner as
the turns on the secondary winding of an
aerial coupler.

R.F. TUBE COUPLING

A more careful study of circuit diagrams
will show that there is a great similarity
between practically all interstage R.F.
coupling circuits. Fig. 2 shows the five
most popular systems in use; in circuits
A, B, D and E a radio-frequency trans-
former (L), the secondary winding of which
is tuned by the variable condenser C, is used
for coupling the plate circuit of one tube
with the grid circuit of the following tube.
This radie-frequency transformer and its
tuning condenser are of exactly the same
design as the antenna coupler and its tun-
ing condenser, shown at A in Fig. 1.

A shows the usual method of connecting
the R.F. transformer in the circuit; at B
the R.F. transformer is con-
nceted in exactly the same man-
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wire to the grid of the second tube. If the
set employs two stages of R.F., a 700-ohm
resistor is connceted in the grid circunit of
cach R.F. tube; while, if three stages are
emploved, a 1,500-ohm resistor is used in
each grid circuit. These resistors are known
as grid suppressors.  Another unusual
feature of the circnit shown at D is that
the plate current for the tube does not pass
through the primary winding of the R.F.
transformer. As shown in the diagram, an
R.F. choke coil (L1) is connected between
the “B-” binding post and the plate, and
an R.F. by-pass condenser (Cl) is con-
nected between the plate and the primary
of the R.F. transformer. The choke coil
helps to prevent coupling between the R.F.
stages and in this way reduces the tendency
of the circuit to oscillate; while the by-pass
condenser allows the R.F. signal to pass to
the primary of the R.F. transformer. The
choke coil may be of the usual 85-millihenry
type and the by-pass condenser has a fixed
capacity of .006-mf.

A third method of preventing oscillations
is used in the coupling circuit illustrated
at E. TIn this circuit a variable resistor is
connected hetween the “BL” side of the
R.F. transformer and the plate of the tube,
and a by-pass condenser is connected be-
tween the plate of the tube and the “P” ter-
minal of the R.F. transformer primary.
The variable resistor has a maximum resist-
ance in the order of 10,000 ohms and the
by-pass condenser a capacity of .006-mf.

An impedance-coupled R.F. cireuit is
shown in diagram C. This type of circuit
is more efficient than the transformer-
coupled type for certain types of tubes,
such as the “hi-mu” and “scrcen-grid”
types, but is unsatisfactory with the usunal
201A-type tube. In this diagram the coil
L has similar characteristics to the sec-
ondary winding of an R.F. transformer and
the variable condenser (C) has the usual
capacity. The unusual characteristics of
the arrangement are that the plate and grid
civenits of the two tubes are coupled in the
same coil; and that two R.F. by-pass con-
densers must be connected in series with
the wires to the grid and filament of V2
to prevent the “B--” potentials from being
applied to these circuits.

DETECTION SYSTEMS
In progressing from left to right in a
receiver’s schematic diagram, after passing

the aerial circuit and R.F. stages, the de-
(Continued on page 276)

ner, except for a small neutral-
izing condenser (Cl) connected

between the grid of the first
tube and a tap at the mid-
point of the secondary winding.
This is the system used in the
neutrodyne receiver for the
prevention of oscillations. The
neutralizing condenser is ad-
justable and has a capacity
range of 2 to 20 minf.

At D another method of pre-
venting oscillations is used; in
this circuit a fixed resistor (R)
is connected in series with the

Four methods of connecting the de-
tector tube are shown at the right.
Circuits A and B ave mon-regenera-
tive, while ¢ and D are regenera-

tive, A majority of all receivers in

use employ the system indicated at A.
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LTHOUGH numerous articles de-
scribing the construction of coils
suitable for use in radio receiving
sets have appeared in the different

radio publications, and many suggestions
of considerable value have been offered, few
writers have boiled down their ideas and
shown how efficicnt and serviceable coils
may be constructed with a minimum of
equipment and with the least difficulty. Of
course, good coils muy be purchased and
there is no particular economy in making
coils for only one or two receivers if suitable
coils are commercially available; but if the
set builder wants to try any ideas of his
own or do his own circuit designing, or even
adapt standard circuits to different tubes,
it is important to be able to make good
coils.

The simple singie-layver solenoid is about
the easiest coil to make and is generally
considered to have about the highest effi-
cieney  attainable.  The spaced type of
single-layer winding, in which the spacing
between each turn is about the same as
the diameter of the wire used, is often
recommended as the ideal for tuned sec-
ondary coils, but the spacing provided by
double cotton insulation gives very good
results. For tuning in the broadeast wave-
band, and keeping coils to a diameter of
two or two and a Lalf inches so that several
tuned stages may be used advantageously
in a receiving set of moderate dimensions,
secondaries wound with No. 26 D.C.C. wire
will be found to give results not easily
surpassed.

INSTANCE OF SPACING

Winding a single-laver coil appears to
be a very simple matter, vet minor differ-
ences in the winding will often make con-
siderable difference in the inductance value

By Philip H. Greeley

obtained. Coil specifications are given with
the understanding that the winding will
have a definite diameter, a definite number
of turns, and « definite number of turns
per tnch of coil length. A good many home-
made coils are correct as to diameter and
number of turns, but have the winding
spread out over a greater length than in-
tended. For example, No. 26 D.C.C. wire
is ordinarily expected to wind 41 to 42
turns for each inch of coil length and, if
the winding is somewhat looser, giving only
38 or 89 turns per inch, the coil and its
specified tuning condenser .may fail to
tune in the higher wavelengths intended to
be covered.

Where a coil is wound on the usual hard-
rubber or bakelite tubing, it is difficult to

put the winding on closely enough to meet .

specifications; especially if the wire pur-
chased does not come off the spool per-
fectly even. So it is best to wind on the
wire without attempting to get it perfectly
even and close, and then work the winding
down smooth and even with the fingers
after a sufficient number of turns have
been put on the form. In order to permit
moving the wire after winding, it should
not be put on under too great a tension;
the tension should be just moderately firm,
for best satisfaction.

CEMENTING THE COILS

In order to make coils that are durable
and can be handled or altered without the
windings getting loose, the use of a good
coil dope is recommended. About the best
dope for general radio purposes can be
made up readily by dissolving celluloid in
a mixture of acctone amyl acetate. Some
prepared cements arve suitable, but it is
difficult to get thé right consistency for
different purposes unless the user is pre-

Fig. A. The coils illustrated opposite are here shown in a receiwing set.

No terminals are used
on the coil forms, the ends of windings being soldeved direct to wiring or the terminals on tuning
condensers or sub-panel.
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ing Serviceable and Efficient Coils

Some Practical Advice on the Design and Home Construction of
R. F. Transformers, Especially When They are Frequently Required

pared to thin or thicken the cement as
desired.

For doping coils, the cement shculd be
thin, so that it will penetrate and wet the
wire’s insulation, rather than just smear
on the surface. Just three or four square
inches of celluloid sheet (such as is sold
for automobile side curtains) with about
an ounce each of acetone and ‘amyl acetate
will be required for such cement. Aeetone
evaporates very rapidly and the bottle con-
taining it should be kept closed; amyl
acetate evaporates much less quickly, so
the cement may be made quicker or slower
in drying by changing the proportions of
acetone and amyl acetate. The thickness
is regulated by the amount of celluloid
dissolved, and a thick cement may be used
for work on cone speakers and other paper
work. The cement is best made in a rather
wide-stoppered hottle of two- or three-
ounce capacity.

For applying the cement, a supply of
pipe cleaners, which may be doubled over
at the end, is desirable; because it is rather
difficult to soften a brush that has been
used and then dried and the pipe cleaners
are cheap cnough to use fresh ones from
time to time.

In purchasing acetone and amyl acetate,
it is best to go to a drug store that handles
chemicals in moderate quantities or to a
regular chemical supply house; because the
usual drug store is apt to charge rather
a fancy price for the liquids. Four to
eight ounces of each should make a supply
of cement sufficient for a considerable num-
ber of coils and other radio applications,
though it is advisable to make up only two
or three ounces of the cement at a time as
needed. A half a dollar to a dollar should
be sufficient to buy the neccssary solvents.

SELF-SUPPORTING COILS

Coils wound on plain hard rubber or
bakelite tubing may be cemented in place
and will hold quite well; but holding may
be made much more certain and permanent
by putting a piece of celluloid sheet around
the tube before the wire is wound on and
cemented in place. Celluloid sheet for this
purpose may be obtained from automobile
accessory stores; and should, preferably, he
of the lighter weight used for automobile
curtain lights. Only enough of the cellu-
loid sheet is required to go around the wind-
ing tube and overlap about an eighth of an
inch; the overlap should be cemented, using
the cement sparingly. The overlap should
not be great, because too wide a joint and
the use of too much cement has a tendency
to make the celluloid buckle out of shape.

Although _coils wound on celluloid and
cemented thereto are self-snpporting with
the winding form removed, a thin balelite
or hard-rubber tube affords considerable
mechanical strength and makes coil mount-
ing easy.

According to published tests, the pres-
ence of a thin bakelite or hard-rubber tube
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does not deercase coil efficieney enough to
show any appreeiable . difference in radio
sct performance.  Also, doped coils, when
the dope used is well suited for radio
purposcsy are not inferior to undoped coils
of similar construction under average con-
ditions. Probably the doped coils will not
absorb much moisture. and wiil therefore
show slightly greater efficiency than un-
doped coils unless the atmosphere is very
dry.

There has been considerable hair-splitting
in the matter of coil construetion, vet it is
quite certain, in the writer's opinion, that
the presence or absence of coil form or
coil dope does not make anything like the

as a thick gununy mass; but shaking or
stirring with a wire, and a little time, will
give a uniform solution of a consistency
depending upon the amount of celluloid
dissolved. The dope should not be thick
cnough to string out like syrup when in-
tended for coil purposes; but it should be
quite thickk for paper work, such as ce-
menting speaker cones.

" A COIL WINDER

Coils may be wound entirely by hand,
but it is worth while to rig up a winding
machine if any considerable number are
to be made. One of the small high-speed
grinding wheels, in which the wheel shaft

Fig, B. A4 qv S¢
hold the windings positively.

A group of self-supporting coils that have been used.
The celluloid is easily cut with scissors, or it may be marked by a

The celluloid surface and dope

sharp kuife and then broken on the marked line

difference that coil shape, dimensions, and
relative placement of secondary and primary
windings make.

If it is desired to make celluloid-bound,
sclf-supporting coils, there is really no need
to make specially-split winding forms, as
some  writers have recommended.  If an
ordinary smooth tube of Dbakelite or hard
rubber with a band of celluloid over it is
used as the winding form, coils wound with
the finer sizes of wire, such as No. 25 D.C.C.
without using too great tension when wind-
ing, can usually be removed from the wind-
ing form after the ceil cement has dried
thoroughly.

To facilitate the removal of the coil from
the forny, a thin sheet of brass (such as is
used for auntomobile shim stock and may be
had about .0053-inch thick) may be wound
on the coil form befove the celluloid band
is put on. 'This will prevent any sticking
of the celluloid 1o the form and the thin
brass can be peeled away from the celluloid
even though there is some sticking; the
brass, of course, being removed from the
form with the coil.

Spuace-wound coils may be made in the
saie genceral way if desired. 1t is ncces-
sary only to wind on simultancously two
wires; one preferably cotton- or silk-insu-
lated, and the other enameled and about
four sizes finer than the first. This double-
wound eoil is cemented and, when it be-
comes dry, the enameled wire is unwound;
leaving the cotton- or silk-covered wire
spaced on the celluloid.

Very little practice should be reguired
before the constructor will hecome familiar
with the handling of the materials men-
tioned and will be able to make neat and
efficicnt coils of such types as may be de-
sired.  Celluloid dope is nothing like as
messy to use as some cementing materials
and its quick drying is an advantage. Mak-
ing the dope is a little slow, since the cellu-
Joid tends to soften and sink in the solvent

is geared to turn about fifteen times to
cach turn of a hand crank, can be adapted
for coil-winding purposes without great
trouble. A suitable rigging is indicated in
Fig. 1.

The grinder is mounted on a baseboard
about six inches wide, a foot long and
about an inch thick. Two hardwood up-
rights are mounted and braced about four
inches apart, and are drilled in line with
the grinding-wheel shaft for a piece of
I4-inch rod, preferably threaded at one
end. This rod is coupled to the grinding-
wheel shaft in any way that is casiest; per-
haps it will be found best to drill the usual
cast-iron plate ov nut holding the wheel,
so that a projecting driving stud made from
a machine screw can be held tightly, as
shown.  An old tuning dial (A) may be
slotted radially to engage this driving stud
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and then will be mounted on the end of
the quarter-inch rod. 'I'wo more old tuning
dials (B and C) will be drilled through
the end and will be fitted on the other end
of the quarter-inch rod to hold the winding
tubes between them. One dial will Dbe
locked by a set screw and the other will be
made to clamp the winding tube by means
of a nut on the threaded end of the rod.
Cardboard disks, cut to fit just within the
ends of the winding tubes used, may be
nccessary for centering the winding tubes.

MOUNTING THE COILS

Coils may be mounted either vertically
or horizontally, as desired. ¥or a vertical
mounting, it is necessary only to drill the
coil form, about I4-inch from one end, on
opposite sides (using a 1/16-inch drill);
then bend small Looks from bus bar so that
the coil may be clamped down by means
of small screws, as shown in Fig. 2.

TFFor a horizontal mounting, it is desirable
to whittle out of soft wood a pair of small
blocks about a half inch thick, so that the
top edges are hollowed to fit the coil tube;
sanding the block with sandpaper held on
the tube will give a perfect fit. By drilling
through the wood block and coil tube, long
machine screws may be used to hold the
finished coil in place. A mounting of this
type is substantial and will prevent break-
ing the coil tube at its support. Figure 2
shows both types of mounting.

In wiring coils of this construction into
a circuit, it is satisfactory to drill small
holes where the coil terminals would be
placed; then hoolk the busbar connecting
leads in said holes and solder coil ends
direct to the bus bar. This affords a re-
liable clectrical construction together with
good mechanical strength and appearance.

The mcthod of starting a coil winding
has not been mentioned above; but the end
may be put through a small hole in ihe coil
form, or else about one turn may be ce-
mented on the celluloid before continuing
the winding, the latter method being Dest
when the wire is line.

COIIL. DESIGN

The present article is intended mainly
to help the reader with construetional de-
tails, but a few points on coil design arce
important to discuss.

The coil which is to be tuned, usually the

i e L e L e 25 N TR 4 e

Fig. C

These coils, wound on tube forms, ave mounted in the method shown in detail on the following

page.

The band around the detector coupler, at the right, is a fived tickler; the primary is on @

smaller tube, fitted tightly inside the secondary with the aid of heavy paper.

www americanradiohistorv com
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secondary coil, is generally the only one
which must be constructed so as to have
low radio-frequency resistance; the other
coils are important only as they affect the
sccondary. It has been shown that coils
having a diameter about two and a half
times the winding length are most efficient;
but that there is little decrease in efficiency
causced by changing the coil shape, up to the
point where the diameter and winding
length are equal. Because small coils give
less trouble from stray magnetic coupling,
and are better adapted to work in shields
of nioderate size, it is well to use a coil
shape that makes the winding length of the
secondary nearly equal to its diameter.
Primary coils and windings other than
secondaries are usually connected in cir-
cuits of considerable resistance, and a little
resistance more or less in such coils will
not make much difference. It appears very
important, however, to keep from using
more turns than are absolutely necessary
on such a coil, and, furthermore, to make
every reasonable cffort to keep capacity
effects between it and the secondary coil
at a minimum. Capacity between the grid
end of a secondary and a primary having a
relatively large inductance and number of
turns is particularly bad; since the tuned
circuit so formed will have a considerable

WINDING TUBE';1

A wwinding rig, using a tool grinder, gearcd
about 15 to 1, will speed up work for those
who expect to make coils frequently.

effect on the tuning of the secondary and
may greatly increase its resistance.

Fine wire, from No. 34 to No. 36, S.C.C.
or D.C.C., has a marked advantage for

use in primaries and the like; because such.

wire may be so located that capacity to
the sccondary is small and the desired value
of nutual inductance can be obtained with-
out requiring an excessive number of turns.
A good way to make and locate a primary

DRIVING STUD-

Radio Ncws for Septeinber, 1928
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Circuits similar to the well-known Roberts are still popular and capable of good work. This modi-
fication can be made to control smoothly, and is wnuswally good mechawically,

is to use a winding tube that is 14-inch
smaller in diameter than that on which the
secondary is wound. Usc a strip of cellu-
loid wide enough so that the primary can
be wound and located just under the fila-
ment end of the secondary coil, as indi-
cated in Fig. 3. To make the celluloid strip

an appreciable distance to prevent serious

capacitive coupling; but too-great separa-
tion may seriously reduce the effective mag-
netic coupling. Space-wound coils, particu-
larly where the diameter is small, often
have the effect of decreasing the coupling
between primary and secondary; since the

CONDARY-"

supporting the primary fit exactly the in-
side diameter of the secondary tube, a strip
of paper about I4-inch wide may be ce-
mented and wrapped over the end as in-
dicated in the figure. The winding tube
is, preferably, removed from the primary
winding since its mechanical strength is
not needed.

Wherever coils are to be inductively
coupled, the windings should be separated

GRID
Fl16.3

RCH kpv

= ~CORRUGATED PAPER~~
BETWEEN CELLULOID

Details of the detector coupler; the turn specifications ave givew im the text at the right.

There

are four windings with fired coupling; the neutvalizing coil and the primary are one tapped coil.

www americanradiohistorv. com

Uuless completely shielded, coils should be mounted at vight angles to each
other and several inches apart.

spread-out secondary is further away from
the primary than is the case with a close-
wound coil. Coupling difficulties will often
nullify, to some extent, the apparent ad-
vantage of low resistance in a spaced sec-
ondary coil.

Tunable transformers or coils should have
correct inductive values and coupling values
to afford correct tuning and set balance;
and it is not advisable to look at only
one feature when selecting a design or
type of winding. It is easy in making coils
to improve one feature at the expense of
others, but it is the total merit of all coil
features in combination that counts,

DESIGN OF A TUNING UNIT

In order to illustrate coil construction by
a practical example, a four-tube circuit,
similar in plan and performance to the
well-known and popular Roberts, is shown
in Fig. 4 with coil details in Figs. 2 and 3.
The circuit diagram is practically self-
explanatory, all coils being wound in the
same direction and the correct end con-
nections being indicated. Secondaries S1
and S2 may be wound on a 2-inch form and
will have 66 turns each of number 26
D.C.C. wire, giving a winding length of
an inch and a half; such secondaries being
tunable by .0005-mf. tuning condensers. If
-00085-mf. tuning condensers are to be used,

(Continued on page 260)
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The Screen-Grid Strobodyne Receiver”

g A Supersensitive Set Utilizing an R.F. and Two Intermediate 2
j‘xﬂ Stages of High Ampliﬁcatioxl and Push-Pull Audio Output (W?

NACTLY  one
year ago the
Strobodyne cir-
cuit was pre-
sented for the first
time to American
radio  experimenters
by the writer, in the
columns of Ranmo
Nrws. The original
American Strobodyne
receiver was described
fully, with all neces-
sary details  for its
_construction, and it
quickly gained great
popularity.  Reports
were  received  from
set builders in all
parts of this country,
and others as well, de-
scribing the excellent
performance  sceured
and the remarkable
long-distance records
established.
Regardless of how
much satisfaction a
receiver  may  have
given, radio fans are
always anxious to
malke improvements
whenever possible
This is ecvidenced by

By R. E. Lacault

1928’s Most Sensitive Circuit

AST year the Strobodyne was presented by Rapio News
as the “Greatest Circuit of the year.” The receiver which was
described out-performed the best superhetercdynes, and was un-
excelled for distance with great selectivity. Since that time the
only receiver which has been found superior in the respect to
the original Strobodyne is the Screen-Grid Strobodyne, which
is described in these pages. The new model of the receiver
operates on the same principle, but uses screen-grid tubes in one
R.F. and two LF. stages, and push-pull amplification with power
tubes in the A.F. circuit, thus providing the set with even greater
sensitivity, volume and quality of reproduction.

It is possible to appreciate fully the great sensitivity of the
Screen-Grid Strobodyne only by testing it in direct comparison
with other receivers. In the new Strobodyne the R.F. circuits
are totally shielded and, when the shield covers are securely
shut by tightening the corner screws, it is impossible to receive
signals if the aerial and ground wires are disconnected. How-
ever, if the screws are loosened slightly, the shield will “leak”
sufficiently to allow the sensitive circuits to pick up the signals
of local stations. Also, under favorable conditions, the receiver
will intercept the programs of stations within a twenty-mile
area while using an aerial only one foot in length and, while
under test in New York City, it consistently received the signals
of Philadelphia stations during daylight hours while using a four-
foot aerial.
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the fact that, as soon
as the new screen-grid
tubes made their ap-
pearance on the mar-
ket, hundreds of let-
ters were received
from Strobodyne own-
ers requesting instruc-
tion how to adapt
their sets for use with
these tubes. The
screen-grid  tube, it
nay be repeated, is a
special - four- e lenment
vacuum tube which is
capable of providing
far greater amplifica-
tion than the standard
types of tubes; it re-
quires high plate po-
tentials for its opera-
tion, and it may be
used only in special
circuits.  When cffi-
ciently employed, it
will give an amplifica-
tion of from 30 to 50
per stage, as com-
pared with the 7
which is the amplifi-
cation constant of the
201A-type tube.

It has Dbeen stated
ahove that the new

7,
E\L 3

Fig. C. In this view of (he Sereen-Grid Strobodyne, ﬁze 962‘ with the shield covers removed, is viewed from the top. Practically all of
the parts may be Tocated in this picture; the symbols used corrvespond to those employed in the other illustrations, text and list of parts.

* Ravto News Tiree Blueprint Article No. 63.
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Fig. 1. The complete schematic circuit diagram of the Screen-Grid Strobodyne is given above. The dotted lines indicate shield-
ing, and the parts shown within the dotted lines are located in the shield compartments.

screen-grid tubes may be used only in spe-
cial circuits. Because of this fact, it was
considered inadvisable to attempt to adapt
the original model of the Strobodyne to
these tubes. It would be possible to make
eluborate changes in the set which might
permit  the  incorporation of  screen-grid
tubes; but the circuit would not be highly
etlicient, and therefore .

littie or no advantage H H
would be gained by -= :
the change. On the !
other hand, these ad-
ditions and alterations
to the original Stro-
bodyne would compli-
cate the receiver to
such an extent that,
probably, it would not
be as satisfactory as
with 201A-type tubes.

REDESIGNING THE

CiondC2|

Fig. D. The two illuminated vernicr dials are the onl% waveleugth tuning
controls of the receiver.

known as the “Screen-Grid Strobodyne,”
and is believed by the writer the most sen-
sitive receiver of its kind in existence.
When designing the Screen-Grid Strobo-
dyne, the writer’s chief desire was to build
4 receiver possessing maximum selectivity.
Secondly, he endeavored to make the con-
struction as simple as possible. ‘Thirdly,

L. L‘ !
R) 60 @9 €9

R2 is a filament rheostat and R9 the volume knob.

The battery switch (SW) is the only other control mounted on the front pancl.

RECEIVER

However, experimenters may avail them-
selves of the combined advantages of the
Strobodyne circuit and of screen-grid tubes
by another method. The writer has devel-
oped a new model of the Strobodyne, which
has been designed especially to take full
advantage of the high amplification factor
of screen-grid tubes; this new receiver,
which is fully described in this article, is

Fig. A.

This picture shows the completion of the first step in constructing the receiver.

sclectivity, tone quality and ease of opera-
tion were considered. ‘The design which is
presented herewith measures up to expecta-
tions in every way. It is believed that the
receiver has been built in the simplest man-
ner possible, and that it is no more ditlicuit
to operate than the average superhetero-
dyne; in fact, much simpler than most.
The sensitivity is sufficient "to reach the

The

apparatus illustrated is mounted on the baseboard and them the wiring is started inm the A.F.
amplificr and from the cable plug to various points in the sct.

www americanradiohistorv com

noise level at all times, and therefore, noth-
ing more can be expected or desired in this
direction. By virtue of the screen-grid
tubes, the intermediate-frequency amplifier
provides enormous amplification, the selec-
tivity is more than enough to satisfy ali
conditions, and excellent quality of repro-
duction is obtained by using push-pull audio
amplification with power tubes in a trans-
former-coupled circuit.

IMPORTANCE OF DETAILS

A glance at the diagrams on these pages
may cause the reader to think that the con-
struction of the set is unnecessarily compli-
cated. However, it must be remembered
that, because of their great amplification,
in circuits using screen-grid tubes special
precautions must be taken which are not
necessary in the average set. Kach circuit
and each screen-grid tube must he shielded
very carefully. R.F. choke coils and by-
pass condensers are needed in many posi-
tions in the circuit, and the arrangement of
apparatus must be considered very carefully
in order to prevent undesired coupling.
Therefore, it will be necessary for the set
builder to endeavor to duplicate in every
particular the receiver illustrated here, if
he is desirous of taking full advantage of
the high amplification obtainable from
screen-grid circuits.

In order to perfect the design of the
Screen-Grid Strobodyne as mwuch as hu-
manly possible, two receivers of the new
model were constructed. The two have been
tested in various locations in New York
City -and in several laboratories. In this
way the author was able to assure himself
that the Screen-Grid Strobodyne will per-
form satisfactorily under various operating
conditions, and also that it can be dupli-
cated easily. While it is not possible to
state what any set will do in any particular
location, because local conditions even over
a small area affect results, it has been
proved by these tests that, as far as sensi-
tivity is concerned, this receiver far outper-
forms many eight- and nine-tube receivers
which previously were considered of the
highest sensitivity.

In test at one location in New York City,
it was found that, with the shielding se-
curely in place and the aerial and ground
wires disconnected, it was impossible to
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Fig, B. The second step in the assembly of the vecciver is shown above; the front sections of
three of the shicld compartments are crected and the variable condensers are mounted in their

proper positions.

pick up any trace of signals, However,
with a picee of wive less than one foot long
connected to the aerial binding post, it was
possible te receive all New York City sta-
tions with good volume. When using a wire
four fect long as an aerial, and without a

H'ith the set in this condition it is possible to practically complete the wiring.

One  intermediate-frequency  transformer
(L4) 5
Two intermediate-frequency  transformers,

screen-grid tyvpe (L5 and 1.6);
Six fixed condenscrs, matched, .00025-mf.
C8, C9, C11, C12, C16 and C17);

ground connection, Philadelphia stations  One fixed condenser, .002-mf. (C18);
were received at noon
with good volume. S —— N
. s L3
With the Secreen- [C!”‘:’.f.if;s ‘%“/

Grid Strobodyne, the e
word * Sensitivity”
takes a new meaning
and a new radio realm
is opencd to the own-
er of one of these new
sets; provided it has
been constructed care-
fully and as described
in this article. T'o tell
the truth, the writer
was himself astonished
at the results obtained
with the set, although
he had worked on the
design for several
months in order to
make every detail per-
fect and to secure the
maximum efficiency from cach cireuit. T'here-
fore, he feels sure that the results from the
receiver will surprise agrecably any experi-
menter who builds it.

COMIONENTS NEEDED

The tollowing is a complete list of the
parts required for the construction of the
Screen-Grid Strobodyne receiver:

Three variable condensers, .0005-mf., remov-
able-shatt-type (C1, C2 and C3);
Three R.E. transformers, screen-grid-type

(1.1, 1.2 and L.3);

One AF. transformer, standard-type (T1);
One A.F. transformer, push-pull input-type

(12);

One A.I. transformer, push-pull output-

type (13);

One volume-control

(R9)3
One filament rheostat, 0-20-ohm (112);
One battery switch, toggle-type (SW);
Four aluminwum shiclds, 5 x 6% x 9 inches
(S1, S2, S3 and S4);
Two filament-ballast

(R5 and R6);
Two filament-ballast resistors, 112-type (R7

and R8);

Three tapped fixed resistors, 10-25-ohm (R1,

R3 and R4);

Two R.F. choke coils (1.7 and 1.8);

resistor, 0-100,000-ohm

resistors, 201A-type

w

Fig. E. A large part of the wiring is located under the baseboard of the
receiver, as shown in this picture.
connections direct from the cable plug.

A majority of these wires are batiery

Nine by-pass condensers, 0.5-mf. (C4, C5,
6, C7, C10, C13, C14, C15 and C19);

One double-stator balancing condenser, max-
imum capacity 30 mmf. per stator (C20);

74
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One equalizing condenser, 2-20-mmft, (C21)3

Tight vacuum-tube sockets, UX type;

Two tuning controls, vernier illuminated
types

Three copper tube-shields, sereen-grid type;

Three adapter rings for tube-shiclds;

One battery cable and plug, 12-wire type
(P);

One extension condenser shatt 10%
long, *%-inch diameter;

One wooden bascboard, 4 x 12 x 25%
inches;

One front panel, 3/16 x 7 x 24 inches;

Two insulating mounting plates for vari-

able condensers, 2% x 114 x 3/16 inches;

One binding-post strip, 3 x % x 3 /16 inches;

One binding-post stvip, 314 x 1 x 3/16
inches;

One Y-inch bakelite rod, 4 inches long;

Forty feet of flexible insulated hook-up
wires

Twenty fect of No. 16 gauge bus bar;

Three clips for screen-grid tubes;

Three screen-grid tubes (222-type)
V3 and Vi), ’

Two standard amplificr tubes (201.A-iype)
(V2 and V5);

One semi-power tube (112A-type) (V6);

Two power tubes (171-type) (V7 and V8).
In addition to the radio parts desecribed

above, the following hardware is needed in

building the recciver:

Eighteen 6/32 round-head brass machine-
screws %-inch long:

Twenty-two ()'/32 round-head brass machine-
serews T4-inch long;

Three No. 8 flat-head brass wood-serews,
1 inch long;

Nine No. 6 round-head brass wood-serews,
1% inches long;

Thirty-three No. 5 round-head brass wood-
screws, 1s-inch long

Six No. 6 flat-hcad brass
1% inches long;

Ten No. 5 round-hcad brass wood-serews,
1 inch long;

Six No. 5 round-head
1% inches long;

Nine spacers, 1 inch high;

Four dozen ()'/32 nuts;

Two pieces of angle brass, I3 x 14 x 6
inches, to support partition in shield S4;

One aluminum sheet, 4-21/32 x 6 x 1/1(5
inches for shicld partition;

Two brackets to support coils 1.7 and LS.

inches

(v1,

machine-screws,

brass wood-screws,

Ao AR FE 7
L 03 Ry RY

Fig. F, This rear view of the Screen-Grid Strobodyne shows the appearance of the set after
: the counstruction has been completed.
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IIOME WORK REQUIRED
The Sereen-Grid Strobodyne is not a kit
receiver, and its construction cannot be de-
seribed in the same manner.  Fans build-

ing tne usual kit receiver will find that
drilled pancls, shields and chassis are avail-
able to facilitate the construction, and the
directions for the assembly of such set are,
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Pictorial dicgram of wiring under the

ig.
baseboard of the Screen-Grid Strobodyne.
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therefore, very simple. IHowever, with the
Strobodyne, the builder has to drill his own
panels, shields and baseboard; and he will
find that parts of the mechanical construe-
tion require some skill with tools. In this
article, therefore, the writer will attenipt
only to suggest ways of assembling the vari-
ous parts of the sct, but, without doubt,
in many cases the builder will find it neces-
sary to worl differently.

The first problem which confronts a pros-
pective owner of a Screen-Grid Strobodyne
is obtaining the various coils. All of the
coils used in the original model are factory-
made products; bnt it is possible to make
such coils at home, and complete details
are given in Fig. 5.

Coils L1, L2 and 1.3, as shown in the
drawing, are of skcleton construction. This
design makes possible the highest electrical
efficiency, but often taxes the ability of the
home constructor. If it is found too difti-
cult to employ this method of construction,
a standard bakelite tube may be used as a
coil form. This change may make necessary
a reduction of onc or two turns on the
windings of cach coil, but this is best deter-
mined after the receiver has been con-
structed. ‘

Coils 1.4, 1.5 and 1.6 are the intermediate-
frequency transformers. These are wound
on wooden hobbins of the dimensions shown
in the diagram. The primary and second-
ary windings are of exactly the same size,
and shounld be wound simultaneously. After
the coils have been completed, they must
be matched cavefully with a laboratory os-
cillator.  (The method to be followed is
described fully in the Rapio Nuws Super-
heterodyne Book in an article by Prof.
Grover Ira Mitchel, entitled “Matching In-
termediate Transformers.” This article was
also published on page 51 ot the July 1924
issue of Ravio News.) The experimenter
who does not possess the facilities of mutch-
ing these coils is adcised not to attempt
thei mEruetion. JAlso, if home-made coils
are used, the condenser C9, which is con-
nected across the secondary of the first
intermediate-frequency  transformer (1.4),
is not required and should be omitted from
the circuit when building this set.

ORDER OF ASSEMBLY

The illustrations which accompany this
article clearly show the construction of all
parts of the recciver. In building the set,
the parts mounted on the baschoard are
fastened in place betfore starting wiring, as
shown in Fig. A. Next the wiring is com-
pleted as far as possible, and then the parts
shown in Fig. B are mounted. After the
sct has reached this stage of completion,
the remainder of the wiring is put in. 'The
front panel is then fastened in place and
the receiver is practically completed. I'ig.
C gives the appearance of the completed
receiver, with shield covers removed, when
viewed from the top; Fig. D shows the
arrangement of controls on the front panel
ot the set; I'ig. F, the method of conceal-
ing battery wires nunder the bascboard, and
Fig. F, the completed receiver with shields
in place.

Those who wisht to build the set from the
schematic diagram, will refer to the com-
piete circuit in Fig. 1. However, those
who prefer to work from pictorial draw-
ings, will find the wiring layout in Figs. 2
and 3. In addition to these illustrations,
Fig. 4 shows the exact location of all parts
on the sub-base, and Fig. 6 is the drilling
layout for the controls on the front panel.



www.americanradiohistory.com

240

Radio News for September, 1928

—
COUNTERSINK ‘FEZ‘DRM
DRILL
| )
| | 1
‘ I
. I . i {
2 e 2 1 !
. i z- 1
DRILL 3 DRILL \ ] R
Y . e 20 \ [ -
LR A s AP
5 ' — \ ;i ™
s HOLE i - !
T o o \ DRILL /
1 L \ 8 /
A3 salo
—et— W AW v
e i \"nrz /
. SDRILL — + /
"“\}" 52 TN
‘L%DRILL
o g
P
6" [ 6"
{ 24"

Fig. 6. This drilling layout shows the ewact position of all holes in the front panel required for mounting the
tuning controls of the set with the apparatus originally used.

More detailed information on building the
set follows.

o

ASSEMBLY AND MOUNTING

, _ After all of the required parts have been
purchased or made, the first step to take in
building the receiver is to lay out the
wooden baseboard, which is 14 x 25% x 12
inches. It is important that the baseboard
be exactly this size; as a smaller base would
cramp the apparatus, and a larger base
would not fit into the standard radio cab-
inet. Before mounting parts on the base-
board, draw a line through the center, run-
ning from front to back of the board. Then
draw two more lines; one on each side of
the center, parallel to the center line and
314 inches away. Now draw a line 1%
inches from the front edge of the basehoard
and parallel to it from one end to the other.
These lines should be drawn accurately with
a ruler. .
The first parts to be mounted on the base-
board are the bases of the four shield sec-
tions. However, before the shields are
mounted, they should be accurately drilled
for the apparatus which is to be mounted
on them. The two front shields (52 and
S3) are mounted first, and so placed that

their front edges fall upon the line which
was drawn 1% inches from the front of
the baseboard, and their inner edges upon
the lines which were drawn 314 inches from
the center line. With the shields in this

No. 63

A set of large blue-
prints and a list of the
parts used in the con-
struction of the Screen-
Grid Strobodyne receiver
shown here will be sent postpaid to
any applicant. See that your name
and address are written or printed
legibly. Ask for Blueprint No. 63.
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position there is between them in the cen-
ter of the baseboard a space of 7 inches
which is available for mounting the ampli-
fier apparatus. In mounting the front
shields it is highly important that they be
placed accurately; because they support the
variable condensers and, if the shields are
not straight, the condenser shafts will be

at the wrong angle. The bases of the
shields are temporarily fastened in place by
mounting the tube sockets or some other
pieces of apparatus.

TUBE-SHIELD BASES

Before mounting the rear-shield bases
S1 and S4) on the baseboard, it will be
well to adjust the insulating rings of the -
shields for ‘the screen-grid tubes, on the
three sockets (VI, V3 and V4) which are
mounted at the back. 'T'o do this, remove
the screws and nuts which hold the springs
of the sockets, and use instead of these
screws the threaded pins which are fastened
in the bakelite ring used to support the tube
shield. (See Fig. 7.) This is accomplished
easily and should be done now in order to
fasten the sockets on the rear shield and
hold them in place. However, before fas-
tening the rings on the base of the sockets,
the two mounting holes in the socket-base
proper should be countersunk; so that flat-
head machine screws may be used to fasten
the sockets down on the baseboard.

The proper order is, therefore, to coun-
tersink the holes in the socket-base, intro-
duce the two machine-screws in the holes of
each socket and, after the screws and nuts

SOLID LINES INDICATE PARTS MOUNTED ON BASEBOARD DOTTED LINES SHOW PARTS
SUPPORTED ABOVE BASEBOARD BLACK DOTS INDICATE HOLES FOR WIRING.
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Fig. 4. In the above parts-layout each piece of apparatus is shown on the baseboard in exactly the correct position; and the sizes
of the parts are in proportion to the size of the baseboard. Parts shown in dotted lines are supported above the baseboard.
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are removed from the four corners of the
socket-base, the ring is placed in their stead
and the four blades of the socket are held
in place by the nuts which fasten on the
threaded pins of the bakelite ring.

Next, line up the rear shields (S1 and
S4) so that they will be exactly straight
with the front one, as shown in the parts
layout, Iig. 4. Again, it will be of ad-
vantage to use a square and ruler in order
to have the shields lined up exactly paral-
lel to the front of the baseboard. These
may be held in place by the three sockets
upon which the bakelite rings have been
mounted.

Once the sockets are holding the bottom
of the shields tight, you may drill all the
holes through which the wiring is to pass, as
well as the four holes in the corners of each
shield for passing the long screws which
hold the corner posts of these shields.

Next mount the audio amplifier apparatus
on the baseboard and all the other parts
on the bottom of the shield. In mounting
the coils (L1, L2 and L3), spacers one inch
high should be used to place the coil ex-
actly in the center of the shield; that is,
equidistant from the top and bottom.

If manufactured coils are used, it will
be necessary also to remove 8 turns from
the top of the coil (L3) and to take a
center-tap connection in the middle of this
coil. Connection to this tap, however, is
made later when wiring the inside of the
shield. Also, the connection from the grid
of V1 to the secondary of 1.1 is made at

the top of the coil, and the wire connecting -

this end of the coil with terminal 6 at the
base of the coil is cut off.

Drill the holes in the plug () for the
two phone-tip jacks, which are used for the
output, and into whieh the loud-speaker tips

SHIELD BASE
L—— SOCKET

Fig. 7. Shields are required in connection with
the screen-grid tubes (1, V3 and V4) of the
receiver; and the bases which support the
shields must be attached to the sockets as shown.

are plugged. Holes are provided in the
panel of the plug for mounting such jacks;
but they are not of the correct diameter,
and it is necessary to enlarge them to mount
the phone-tip jacks which will be used in
the set. The jacks should not, however, be
mounted at this time; for it is nccessary to
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leave free access to the pins behind the
small panel of the plug base, in order to
solder the various leads to the pins.

The wiring may then be done; this is
started by running wires from each one of
the pins on the plug (P) to the various
points where they should connect, and this
is kept under the baseboard as nwech as
possible. The wiring above the baseboard
may also be started in the audio amplifier
as well as inside the shields, where several
connections may be put in at this time. Such
connections are easily found by looking over
the schematic and pictorial diagrams (Figs.
1, 2 and 3) which clearly show all the wires
of tue receiver. Also, at this time it should
be explained that the various fixed con-
densers are held in position by the wiring,
and that bus-bar wire is used for this pur-
pose.

The three tapped filament resistors (R,
R3 and R4) should be connected so that the
shortest (10-ohm) section is connected to
the socket in each case.

The leads whi¢h are to be connected to
apparatus on the panel may be lett long
enough to rcach to these controls; so that,
once the panel is fastened against the base-
board, they can be soldered easily to the
lugs where thev should be connected.

It is advisable to place a piece of spa-
ghetti tubing over the wires wherever they
pass through the shields, in order to prevent
any possibility of the insulation being cut
off by the edge of the metal. This is a
precautionary measure which is worth while;
as if the wire is pulled accidentally against
the edge of the aluminum shield it may
cause short circuits.

The next step is to drill the sides of the
shields and to mount the variable condensers

(Continued on page 278)
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Fig. 5. These drawings give complete details for winding the various coils of the receiver. Coils L1, L2 and L3 are of
air-core construction and the others are wound on wooden bobbins. If best results are desired, the coils must be wound
accurately and the intermediate-frequency transformers must be carefully matched.
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Convenient Indoor Aerial

ANY people who are planning to

erect an indoor aerial will find the
following an efficient substitute. Run a
wire from the aerial binding post of the
recciving set to the nearest electric-light
fixture box, and connect it under the small
screw which holds the cover or outside brass
plate to the box, in the case of the plate
usually found on the wall or baseboard for
an extension plug. In making this connec-
tion, care should be taken not to connect
the aerial lead to the lighting wire or to the
extension plug; but only to the metal face
plate, which in turn is connected to the
conduit. In cases where the screw holding
the plate or cover is not connected to the
box, as on some old-style fixtures, it is a
simple matter to drill a hole in the box large
enough for a screw to be inserted.

This plan makes use of the conduit as an
aerial and in many cases has been found
to be morc efficient than the usual type of
indoor aerial, at the same time eliminating
a lot of hard work.—Idmond Greenhaw.

An Easy Way to Twist
Leads

Il\' building a receiver using A.C. tubes,
it is essential that the filament wires be
twisted. Some radio fans may be of the
opinion that this practice has come into
common use because twisted wires improve
the appearance of the receiver, and, at the
same time, make it easy to locate the wir-
ing in the filament circuit when shooting
trouble. However, this is not the primary
reason. By twisting the wires the stray
ficld of the alternating current is reduced
greatly and this prevents considerable hum
in the output, which would otherwise be
picked up by the various other circuits of
the receiver. In other words, twisting A.C.
wires together gives the effect of partial
shielding.

To the radio constructor who is particular
about the appearance of his receiver, the
twisting of filament wires presents a prob-
lem. Of course, twisted wire may be pur-
chased at most radio and electric stores,
but it is not always available in the desired
size and color. Because of this fact many
fans find it necessary to make their own
twisted filament wires from ordinary radio
hook-up wire, and it is difficult to twist the
wire uniformly so that it presents a good
appearance.

‘This problem may be solved by using an
ordinary hand drill. First, take a piece of
hook-up wire with a length slightly greater
than twice that of the desired twisted pair,
and fasten its ends to two nails placed

about one inch apart in the wall. Now take
a hand drill, insert a hook in the chuck in
place of a drill, loop the wire over the hook
and crank the drill. In this way uniformly
twisted wire may be made in a few min-
utes’ time.

The use of a color code is another excel-
lent plan to follow when building an A.C.
receiver. All 115-volt wires should be black,
214-volt wires should be yellow, and 5- or
7145-volt wires should be red. This makes it
casy to identify each wire after the set has
becn constructed.—C. E. Stoodley.

A Handy Speaker Switch

N ordinary UX-type tube socket makes

an excellent device for connecting loud
speakers to radio rcceivers. Where there
are two loud speakers of different charac-
teristics (such as a horn and a cone) the
tube socket may be used as a switchboard
for instantly connecting either speaker with
the receiver, or for connecting both speak-
ers for simultaneous operation.
also very convenient when it is desired to

RADIO News has received from read-
ers so many letters and ballots
requesting more “IVrinkles” that it
has been decided to re-establish the
department. A year's subscription to
Rapio News will be given in compen-
sation for each accepted item. If the
author of the wrinkle is already a
subscriber, his subscription will be ex-
tended one year or he may accept a
one year's subscription to Science and
Invention or Amazing Stories, both
published by the Experimenter Pub- .
lishing Co.

operate the speakers in different parts of
the house.

In connecting the socket with the set,
the two wires from the jack, or output
binding posts, are connected with the fila-
ment terminals of the tube socket, and the
grid and plate terminals of the socket are
connected together. Now, the tips of the
loud-speaker cords may be plugged into the
four holes in the socket designed to- receive
the tube prongs. In order to conncct both
speakers for simultaneous operation, one tip
of each speaker cord is plugged into one
filament hole, and the two free tips are
plugged into the two remaining holes. In

The cxperimenter’s hand
drill is a very convenient
tool for many purposes
heside that for which it
is designed, Here we see

how A.C. leads are
quickly twisted to pre-
vent hum.

order to connect one

speaker, the two

are plugged into the two filament holes.
With the connections described in the

above paragraph, the two loud speakers are
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Here is a common tube socket turned into a

control board for the operation of two loud

speakers from a set. Several combinations are
possible.

connected in series, as this arrangement
usually provides most satisfactory results.
However, if it is found that better results
may be obtained by connecting the loud
speakers in parallel, it is a simple task to
change the wiring of the socket to make this
possible, The wire connceting the grid and
plate binding posts of the tube is removed,
and two wires are substituted. One wire.
connects the grid post to the filament post
on the same side of the socket, and the
other connects the plate post to the re-
maining filament post. In order to con-
nect two speakers for simultaneous opera-
tion, with this system, the tips of one loud-
speaker cord are plugged into the two fila-
ment holes and the tips of the other cord
are plugged into the grid and plate holes.
If it is desired to disconnect one of the
speakers, it is necessary only to remove the
tips from the socket.

Fans who wish to experiment with speak-
ers and try various connections may find a
need for two tube sockets, one connected for
operating speakers in parallel and the other
for operating speakers in series. ‘I'his ar-
rangement will also make possible the simul-
taneous operation of as many as four
speakers.

Sometimes it may be found that, when a
speaker is first plugged into the tube sock-
et, it does not make a good contact. ‘I'his
trouble may usually be corrected by cutting
off a small amount of the small end of the
tip. Also, it may be found necessary to
slightly ream the smaller holes of the sock-
et; i, the grid and plate holes.—L. K.
Sherman. -

Glass-Tube Insulation
N excellent insulating tubing that gives
the recciving set an attractive appear-
ance is the ordinary glass tubing nsed ex-
tensively in physics experiments in high
schools and colleges. ‘This may be secureci
at small cost at most supply stores. When
this is used, it is best to employ the round
type of bus bar for wiring; since the tub-
ing is round. The glass tubing selected
should just fit the wire used for wiring the
set. The bending of the glass is quite sim-
ple and can be done with a small blow
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torch. The bus wire should be placed in-
side of the tubing, and held over the blaze
from the torch at the point where the bend
is desired. The glass is turned gently to
distribute the heat. When the tubing and
bus bar become sufficiently hot, they can
be bent to shape very easily.

In order to break the tubing at a right
angle, it should be placed against a sharp
piece of metal and struck gently with a
small hammer or similar tool. If a certain
wire rattles after being placed in thc tub-
ing, it can be placed over the torch and the
glass softencd until it is close to the bus
bar. If two wires pass so close together
that the tubing on them strikes together,
they can be hcated until the tubes are fused
together. This type of connection gives
the completed set a ncat appearance and,
at the same time, furnishes about the best
possible insulation for the wiring.—Jean P.
Conner.

Sounding Box Improves Cone’s
Tone Quality

THE tone quality of a cone-type loud
speaker can frequently be improved by
using a sounding board, which can take
almost any shape or size to suit the listener’s
taste. However, where the available space
is limited the sounding box described below
will be found to give good results.

The box is five inches high and a little
longer and wider than the base of the

Mounting a speaker upon @ suitable box of
this type will often soften its tone.

speaker. The exact size, of course, depends
upon the speaker with which it is to be
uscd. It should be constructed of pine, as
this seems to give better results than a
harder wood. The model used by the writer
nieasured 5 inches high, 12 inches long and
7 inches deep, with two one-inch holes
drillect in the front of the box 4 inches from
cach end.

Besides improving the tone it has been
found that such a sounding box tends to ab-
sorb considerable of the tube noise some-
times heard in the loud speaker.—Contrib-
uted by A. F. Haviland, Associated, Calif.

Use of Phonograph as Loud
Speaker Easy

HY phonograph of the latest type, with

its exponential horn, tapered tone arm,
and perfected unit, is without doubt a para-
mount reproducer of music. Many radio
fans are making use of the horn and tone
arm by attaching a loud-speaker unit in
place of the phonograph reproducer. This
method has the disadvantage of requiring
the removal of the reproducer and the at-
tachment of the radio unit whenever used.
Then, too, the phonograph reprodncer is de-
signed with an opening such that the horn

is properly “loaded” to bring out all fre-
quencies within the range of the human ear.

Exceptional reproduction, using the phono-
graph reproducer—without inconvenience—
can be had by arranging the phonograph
unit as shown in the illustration. The unit
is fastened to a small base of wood, bake-
lite, or metal by means of the strap. The
phonegraph needle rests on a small brass
arm which is soldercd to the diaphragm of
the unit. In order to support the weight of

PHONOGRAPH
REPRODUCER

RUBBER
PAD

UPRIGHT

{

The needle of the phonograph is simply allowed

to rest wpon the wvibrating wunit in the ve-
celver’'s output,

the phonograph reproducer, it is advisable
to fasten an upright to the base upon which
the neck of the tone arm may rest. A rub-
ber pad between the upright and tone arm
will prevent any possibility of mechanical
vibration.

Cone-spcaker units, which are very in-
cxpensive, may also be used in a like man-
ner. When such units are used, there are no
artificial tones, as neither the phonograph
reproducer nor the cone unit has an ap-
preciable frequency of its own.—Dana 8.
Greenlaw.

A Home-Made Battery-Switch
Relay

REMOTE-CONTROL box is a handy

accessory to the receiving set, espe-
eially during the summer months, when it
is often desirable to move the loud speaker
out of doors or from roomt to room in the
house. By using the unit described below,
it is possible to accomplish this with the
least possible effort on the part of the
operator.

The control unit consists of two parts, the
control switch or relay and the control box.
In using this method of operating the re-
ceiving set, only the control is moved with
the loud speaker; the contro} switch being
placed in or near the
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inches long and 1% inches in" diameter, is
fastened to a piece of light wood, 4 hy 14
inches. Two small pieces of iron are fas-
tened on the under side of the wood, so that
cach is directly over a magnet core to form
the armature. Lnough mercury is poured
into the bottle to cover the points of two
pins, which project through the cork in the
bottle, about 14-inch. Iflexible wire should
be soldered to the pins and brought out to
two binding posts, which are connected in
series with the negative “A” battery lcad
as shown in the diagran.

The control box contains a jack ov bind-
ing posts for the loud speaker connections,
a 50,000-ohm variable resistance for con-
trolling the volume and two small push
buttons for operating the control relay.
These may be purchased or home-made as
shown in the illustration.

A five-wire flexible cable is used to con-
nect the control box and the receiving set
and relay. This may be of any desired
length and may consist of rather fine wire
since it is not required to handle a large
amount of current.

When the “On” button. is pressed, the
magnet causes the armature to tilt and the
mercury runs down and covers the pin
points, closing the circuit. The reverse
action takes place when the “Off” button is
pressed—Contributed by Alvin Porter,
Highland, 1.

Rejuvenating Old Tubes a
Simple Task

AFTER months of service it is frequently
found necessary to rejuvenate 201A-
type vacuunm tubes. This can be easily ac-
complished by the following method. The
only materials required are a UX tube
socket, an old “B” battery and two short
lengths of wire.

The tube is placed in the socket and two
wires from the filament binding posts are
connected across 2214 volts on the “B”
battery for a period of 45 seconds. The
tube is then taken from the socket and re-
placed in the set, from which the “B” bat-
tery has been disconnected, and the filament
rheostat is turned on full for a period of
about ten minutes. Great care should be
taken to sce that the tube does not remain
connected across the 2214-volt battery more
than 45 seconds, or it will be burned out.

An old tube rejuvenated in this manner
will frequently give as good results as a
new one.—Contributed by E. E. Youngkin,
Altoona, Penn.

set.

The control switch
consists of two elec- + » At
tro-magnets, which |/TOA SUPPLY TO SET
arc mounted on the T A=

back of a small box
about three inches

apart. 'The armature
of the relay is
mounted just above

the magnets, as shown
in the diagram. A
small bottle, about 3

The tilting back and forth
of a tube containing mer-
cury—hardly move than
a drop requived -— opens
and closes the filament
circuit from a distance.

CONTROL BOX

SET
OUTPUT

5-WIRE
CABLE
|

| fio |

Heavy house wiring is

not required.
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‘Screen-Grid Tubes as A.F. Amplifiers

Considerations Necessary in the Design of Circuits

HE screen-grid tube has been well
exploited as an amplifier at super-
sonic (“intermediate”) and radio fre-
quencies, in which capacities it has
. met with considerable success. Articles de-
voted to the application of the screen-grid
tube, now known in common parlance as the
“222” type, have appeared in many maga-
zines throughout this country; tubes per-
forming similar functions have been in use
for nearly two years in Europe.

The use of the screen-grid tube as an
audio-frequency amplifier has been some-
what restricted, however, because of many
of the inherent characteristics of the tube;
the chief of which calls for an extremely
high external-load impedance to produce
good tonal guality.

While resistance coupling might seem to
be an easy solution to the problem, it ap-
pears that, after all matters have Dbeen
weighed with due consideration, the disad-
vantages of resistance coupling in this re-
spect outweigh its advantages. The output
impedance of the 222-type tube varies con-
siderably, such variation being dependent
upon the particular application of the tube.
As a radio-frequency amplifier, in which the
tube is used essentially for its screen-grid
character, the output impedance is liable to
run as high as 1,000,000 ohms or 1 megohm.
This calls for an external load of at least
2 megohms and, when such an external load
takes the form of pure resistance, it re-
quires an enormous plate potential to com-
pensate the drop across the resistance, in
order that the tube shall operate under its
normal characteristic voltages.

Under the above conditions, the amplifi-

E.;

at Low Frequencies

By William H. Fortington

cation constant of the tube is in the region
of 300—theoretically, if not practically.

SPACE-CHARGE AMPLIFIER

‘When it is used as an audio-frequency
amplifier, the output impedance of the tube
will run to a value anywhere between 150,-
000 ohms and 600,000 ochms, dependent upon
the manner in which it is employed. The
most ‘satisfactory method with which the
writer is familiar is to operate the tube as a
space-charge amplifier, in which the screen-
grid—that is, the external grid shielding the
plate—is used as the control grid, and the
control-grid is used as a “screen.” The am-
plification constant of the tube, when used
as a space-charge amplifier, is usually be-
tween 50 and 100.

In view of the above considerations, the
problem of utilizing the 222-type tube as an
audio amplifier would seem to be somewhat
simplified; but, although this is easy, the
problem as to the external load is by no
means casily solved, if the experimenter is
desirous of obtaining really good tonal qual-
ity together with the volume that this tube
is capable of giving.

Returning to the question of load im-
pedance, the external load in the plate cir-
cuit of the tube must be equal to at least
twice the internal impedance of the tube at
the lowest frequency to be amplified, in or-
der to secure good tonal quality. This rule
holds good where an inductive method of
coupling is used.

Assuming the output impedance of a 222-
type tube used as a space-charge amplifier
to be, say, 200,000 ohms, at an amplification
constant of 70, it is obvious that the load-

This power pack and amplifier, constructed by the wriler, embodies the new 222-type dual-imped-

ance aundio couplers which are essential to its efficient performance,

Home construction of such

devices, because of the enormous inductance required, is practically impossible; but they are now

becoming commercially availabie.

Blueprints of this” device have not been made; but its circuit

is simple. and values of the parts required are given with the circuit diagram on the following page,
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Employing 222-type Tubes Effectively

impedance problem becomes greatly simpli-
fied. Tubes having such a high mu as this
are suitable only as voltage amplifiers.

VOLTAGE, NOT CURRENT

A “voltage amplifier” is essentially a tube
which handles only a small amount of power,
but which is capable of producing enormous
“gain” (amplification) upon weak signals.
It has been the practice in the past to use
a high-mu tube having an amplification con-
stant of around 80, as a first-stage ampli-
fier immediately following the detector.
With such a tube, operating under the best
conditions in an impedance-coupled circuit,
it is possible to obtain a voltage amplifica-
tion of around 28 or 29. With the 222-type
tube, under the same conditions, it is pos-
sible to obtain an amplification factor of
twice that value with equally good tonal
quality. All of this is due to the inception
of a newly-developed coupling device known
as a 222-type audio coupler, a brief de-
seription of which would perhaps not De
out of place.

The coupling device used in conjunction
with the 222-type tube as a space-charge
amplifier utilizes the principle commonly
known as “double-impedance coupling,”
which makes use of inductively-loaded plate
and grid circuits; coupling being accom-
plished by means of a suitable capacity be-
tween the plate and grids of the two suc-
cessive tubes. -

From previous consideration of the out
put impedance of the tube, it is obvious
that the load in the plate circuit should be
equal to at least twice the output imped-
ance of the tube at the lowest frequency to
be amplified.

Assuming the output impedance of the
tube to be in the region of 200,000 ohms, it
is necessary to secure an inductive load of
at least 400,000 ohms in order that a rea-
sonable amount of amplification may be se-
cured at, say, 50 cycles. It is also obvious
that, since the load is inductive, the ex-
ternal impedance will be a function of the
frequency. In order to produce an exter-
nal load of 400,000 ohms at 50 cycles, an in-
ductance of nearly 1,500 henries is neces-
sary. The problem of securing this amount
of inductance in a confined space will im-
mediately be realized as not so simple. The
design of such an,inductor entails consid-
erable forethought and engineering skill; to
satisfy” the predetermined conditions, it must
conform rigidly to the following require-
ments:

DESIGN OF COUPLER

(1) The inductance must be sufficiently
high to satisfy the conditions outlined as re-
gards to proper loading of the plate im-
pedance,

(2) The iron content of the coil must not
suffer saturation due to the steady D.C.
component flowing into the plate circuit;
neither may the superimposed A.C. voltages
produced across the impedance have any
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Schematic diagram of the power wnit and two-stage dmpliﬁer, using one 222-type (V1) and one

210-type (V'2) tubes, pictured on the preceding page.

V3 is an 874-type regulator, V4 a 381-tyvpe

(half-wave) vectifier; A and B 222-type couplers of very high inductance, designed for screen-grid
circuits; C is an output transformer of good characteristics, capable of carrying the high plate

curvent of the 210; and

is @ power unit with two 7%-volt windings for the filaments of V2 and

1’4, a high-voltage twinding supplying an A.C. maximum of 700, and two built-in chokes for the

filter clrcuit.

considerable effect upon the normal condi-
tions of inductance. The D.C. resistance of
the coil must be sufficiently low to maintain
the proper D.C. potential at the plate of
the tube.

(3) The distributed capacity of the in-
ductance must be kept at a minimum, in
order that the shunt-capacity effeet across
the choke shall not cause a serious loss of
amplification at the higher frequencies.

The application of such an impedance is
restricted to usc in circuits where the direct-
cuwrrent  component  flowing  through the
winding is of the order of 0.5 to 2 milliam-
peres. It must, however, be capable of
standing at least 30 volts of A.C. across
the winding without variation in inductance.
The maximum permissible input vollage at
the grid circuit of the 222-type tube, when
used as outlined in previous paragraphs, is
of the order of one volt. Assuming the mu
of the tube to be around 50 when the out-
put impedance of the tube is properly
loaded, it will be scen that a voltage of at
least 40 volts can be produced across the
choke. The amplification factor of the tube
can be considerably changed, however, to
suit varying conditions, by the systematic
adjustment of the voltage applied to the
inner grid.

The next problem in mind is to find a
suitable load for the grid circuit of the next
tube.  Almost all of the voltage produced
aeross the impedance in the plate circuit of
the 222-type tube will be reproduced in the
grid circuit. The voltage drop at any fre-
queney across a condenser of 0.25 mf. will
be very small, at even the lowest frequency
on the musical scale. For this reason the
grid reactor must be capable of standing
at least 50 volts of A.C. without “swing-
ing” in inductance, as must the choke in
the preceding plate circuits it is not, how-
cver, subject to the D.C. magnetizing com-
ponent encountered in the plate circuit. The
D.C. resistance must be sufficiently low to
maintain a constant negative potential at
the grid of the next tube, and for this rea-
son the D.C. resistance should be extremely
low when compared to its reactance.

A reactor to fulfill the above conditions

Other walues are given in the diagram.

may be, satisfactorily, composed of several
thousand turns of No. 40 wire on an inter-
leaved core. The distributed capacity of the
grid reactor must be kept extremely low,
for the reasons outlined in the case of the
choke in the plate circuit.

CHOICE OF POWER TUBE

Regarding the tube question, as to which
is the most suitable amplifyving tube to fol-
low the 222-type tube when used in the form
outlined, it is quite obvious that the grid-
swing of the amplifier tube must be capable
of handling at least 40 volts without en-
countering plate distortion. Since the maxi-
mum permissible A.C. grid voltage is ap-
proximately 70¢;, of the effective grid bias,
it is quite obvious that there are only three
tubes which will comply with the conditions
of satisfactory operation; these are the
171, 210 and 250 types. The 210 type, prob-
ably, is the most satisfactory, and when the
arrangement depicted in the accompanying
diagrami was used with 22 volts positive on
the inner grid, it was found that both the
210 tube and the 222 type began to distort
at just about the same time. By decreasing
the positive bias on the inner grid the dis-
tortion of the 222 tube was increased, which
was accompanied by a decrease in amplifi-
cation.

By increasing the positive bias the am-
plification of the 222-type tube was consid-
erably reduced; the distortion, however, was
decreased. The design of the output trans-
former to couple the 210-type tube into the
reproducer is, of course, dependent upon
the type of load into which it is to operate,
and the proper transformer to suit the loud
speaker should be chosen. i

matic diagram proves to be very satisfac-
tory for the amplification of weak signals
upon scts in which the detector output is
fairly low. It performs the maximum of
amplification with the minimum of equip-
ment and at the same time furnishes a
highly-satisfactory “B” supply device for
the radio receiver itself.

The input coupling device to the grid
circuit of the 222-type tube should be chosen
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amplifier of the type illustrated in the sche- -
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to suit the volume obtained in the detector
plate circuit. Where the detector output is
extremely low and the output impedance
of the detector tube is likewise low, then a
transformer having a low primary induct-
ance and a high turns-ratio might well be
used for the purpose. Where the detector
output is high and the output impedance is
high, then impedance coupling is to be well
recommended if quality is to be the prime
factor. This method of coupling will, of
course, keep the voltage ratios unity; bear-
ing in mind all the time that the mazimum
permissible voltage on the grid of the 222-
type tube is of the order of one wolt.

The fact that the 222-type tube, when
used as an audio-frequency amplifier, is
overloaded if potentials grcater than one
volt arc applied to the grid, has an impor-
tant effect upon the design of receivers
using a tube of this type as an A.F. ampli-
fier. In the first place, it is absolutely nec-
essary that the volume control be located
ahead of the detector tube in the circuit,
and the use of a volume control in the audio
or loud-speaker circuit is entirely out of
the question. 1f this suggestion is not ob-
served, the music and speech from all loud
local stations is apt to be distorted. Sec-
ondly, a R.F. choke coil and small by-pass
condenser should be connected in the plate
civeuit of the detector tube to prevent R.F.
currents from overloading the grid of the
222-type tube. Also, if a phonograph piclk-
up unit is used, a variable resistor should be
connected in shunt to reduce the output.

From the above paragraph it may be seen
that the 222-type tube is much more sensi-
tive than the 201A type, and that it cannot
he used to replace a 201A stage unless
some means is provided for reducing the
input energy. However, the fact that the
input energy is low does not indicate that
the output is also low; for this is not the
case. In most cases the 222 stage will am-
plify a weak signal to a much greater vol-
unie than a 201A stage could awmplify a
comparatively loud signal. Because of this
featurc the amplifier under discussion in
this avticle is ideal when listening in on dis-
tant stations.

CHOICE OF VOLUME CONTROL

Locating the volume control ahead of the
detector may present a problem to some
readers, and for this reason several sugges-
tions will be made. A suitable volume con-
trol for a battery set may consist of: a 75-
ohm rheostat connected in shunt with the
primary of the R.F. transformer in the plate
circuit of the second R.F. tube; a 10,000-
ohm variable rvesistor in shunt with the
aerial and ground; a 100,000-ohm resistor in
series with the plate-supply wire to the R.F.
tubes or a rheostat in series with the fila-
ment supply to the R.F. tubes. However, if
the receiver uses A.C. tubes, only the first
two methods are satisfactory.

The selection of the proper input trans-
former must be left to the user himself;
and it is obvious that the type of trans-
former selected will be dependent upon the
number of stages of radio-frequency ampli-
fication employed.

For the amplification of weak signals and
for gnod reception, the 222-type tube might
well be used in the screen-grid method—
that is with the inner grid as the control.
For broadcast reception the use of the tube
as a space-charge amplifier is certainly to
be recommended; otherwise a much higher
load will be necessary in the output cireuit
of the 222-tyvpe tube.
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Letters from Home Radio Constructors

A CONE ENTHUSIAST

Edtor, Ranio NEws:

I have just digested the contents of your June
issue, and must say that it is money well spent.
I read with great interest the correspondence in
regard to good results obtained with 3-tube re-
generative receivers, and as I am in that class
now, I think I will bring up the subject of speakers.
For two years past I have bqen building horn-type
speakers up to 17 feet in length, until I became
2 nuisance about the house; and also three cone
speakers of different styles. I tried all kinds of
materials in the horns; the latest cone is a 24-
inch one of parchment paper.

Pardon me for expressing my opinion so strongly,
but from the barmony standpoint a cone speaker
with a good unit will outclass any horn that ever
was built, and I have proved it to my satisfaction
over and over again. ‘The only advantage a horn
speaker has is that it takes less power to operate it,
while a cone speaker requires a strong unit and
a receiver with a power tube of the 171A-type,
with necessary “B” and “C” voltages for best
results.

I have tried the regular cone paper sold for that
purpose; but the best for musical results is the
parchment paper well dried. 1 dried mine all
winter in a warm place at home. Parchment paper
gets better with age and needs no varnish of any
kind. (Depends somewhat on the climate—EDp1TOR.)
I might say that, for a very powerful set, the
linen-diaphragm cone will stand up well but, for a
nice round tone, the parchment paper can’t be beat.
I would advise all set builders to equip their radios
with a special detector and power tube, with the
necessary voltages; then try the horn and cone
speakers and let their ears decide. I would like
to see more of them express their opinions on horns
and cones and linen-diaphragm speakers; that is
what makes the paper interesting.

The accompanying drawing shows a cone speaker
in combination with a piano. 7To pcrfect the cone
speaker is, I believe, beyond the average home set
builder. DBut most of us, like the writer, have
a piano about the- house, which will hecome very
effective when hitched up with a good speaker,
supplied frem a good-toned radio receiver.

All that is mnecessary is to remove the panel
from the {ront Jlower half of the piano; this is
readily done, as it is made detachable for repairs,
etc. If you choose to tack a piece of cloth over
the opening, it may be selected with a regard to
the finish of the piano. Attach a 20-inch cone to
a low S$tool, so that it will slip under the key-frame.
This places the cone fairly close to the sound-
board, which gives the reproduction excellent tone.
A 24-inch cone may be used by placing it on the
floor without a support. The writer is more than
pleased with the quality of the combination, and
recommends it to radio music lovers. The cone
is quickly removed to one side when it is desired
to play the piano in the usual way.

Lescie ELDRIDGE,
89 Rea Ave., Hawthorne, N. J.

SIMPLE, BUT GOOD
Editor, Rapio News:
When it comes to small sets, the ‘“Extension”
two-tube set has them all beat a mile. It is the
best that I have ever built, I have had it only

a short while, and have brought in over a hundred

stations; including' CZE, KFI, PWX, KPOFT,
KGBZ and KLZ. I have brought in several using
under fifty watts power. I would recommend

this circuit to anybody. ROBERT ZEIGLER, -
Box 436, St. Augustine, Florida.
(Free blueprints of the “LExtension’” receiver can
be obtained from Rapro News. Simply ask for
Blueprint No. 53.)

WANTED, A THOUSAND-PERCENTER
Editor, Rapio News:

I hope you will find time to read a few words
of appreciation for your magazine, coming from

Ireland. I wonder if the fans ‘“over there” are
really so advanced as oune would gather from the
suggestion that the crystal as a rectifier is in use

in the majority of sets outside the U. S, A.? 1f
that be so, why did your magazine bewail the
hackwardness of your countrymen re the two-grid
tube some twelve months ago. (It's e long, sad
story—EpiTor.) and why do you continue to receive
whole-hearted praise of your Interflex circuit? (The
guality of the crystal as a detector has mnot been
surpassed; but Americans require multi-tube sets
to meet conditions here, and the general use of
the vacuum-tube detector followed, evewn at the price
of some distortion.)

That Rapio NEws is on the right lines goes with-
out saying. Don’t change its general tone; you

LETTERS for this page should be as
short as possible, for so many are re-
ceived that all cannot be printed. Unless
a set is’ made from a published descrip-
tion, a schematic sketch should be sent;
photos can be wused only to illustrate a
novelty, and then only if large and very
clear. Inguiries for information not given
here should be sent to the constructor
direct; but he should NOT be asked to
furnish data already published, here .o
elsewhere. 5
This department is for free discussion
to the extent that space permits; but
RADIO NEWS accepts no responsibility
for the opinions of readers as to the rela-
tive merits of apparatus and circuits.

up a month ago and there is a vast improvement in ,
quality. The Interflex was applied when I first
came across it in your magazine.

The hook-up shown in the diagram has logged
WEAF, WGY, WJZ, KDKA and WGN within
the last month. TFading, of course, and Morse
interference, but your music and speech could be
followed.

Will some of your readers come along with the
2- or 3-tube 1000% circuit—just to show others
that vours is a fan’s magazine? WrirrLram O’NEILL,

19 Windsor Awvenue, Fairview, Dublin, Ireland.

¥ 100,000 OHMS

Mr. O’Neill’s  Inter-
reflex uses three “B"
voltages (not given)
on his 3.5-volt tubes.
V1 and V2 draw .06-
amperes, and |lhave
20,000 and 30,000
ohms impedance, 7re-

spectively. 1’3 takes
0.1-ampere and has a

6,000-0lim  impedance.

B+2 c-  A-

(o]

A+

B R R g

(e]
B+1 B+3

can’t improve it. (We are trying, however.) Stick
to your policy as outlined in your April editorial.
I have taken your magazine for some years now
and I looked on your lists of specified parts, not
as Dr. Chase’s “catalog,” but as a waste of valu-
able space. (The specified parts were much more
available in the Americas and Australia than in
Europe.)

By all means cater to the all-glectric constructor
and the transmitter; but don’t forget there are
those of us who want 100% out of three tubes.
What about new super circuits in double-grid
tubes? What of the superhet principle cut down
to four tubes only by neutralized I.FF, on a com-
paratively high frequency, or where are the snags
in it? (Mr. O’Neill had not scen the Reich cir-
cuit when le made these suggestions, so interest-
angly carried out in

—

} the Neutrohetero-

dyne.)

I am sending you
my hook-up, which
is so like the “Gomez
Super” and yet so

reflect the notes of

CONE .
SIDE VIEW.

PANEL REMOVED SHOWING CLOTH.

20'CONE SPEAKER ./

|4~ =]
‘xl ~] different in having a
SII resistance-coupled re-
L > co” flex stage that I
- (Rl LLJ doubt if the term
ou oy [ ! “super” applies;
o 20T since there is mno
<> D|l T change of super fre-
O< oll quencies being pro-
o wl S duced. This stage
a il : was substituted in a
Jw— O

| = zll three-year-old hook-
! §< A Ir—— = = T

1o I . )
| s | fr———— Mr. Eldridge muses
| ud i the ample sounding-
| e hl___ g — >, ‘l board of his piano to

his favorite cone. A
cloth covers the
opening; presumably
it is not heavy; or a
circular hole imme-
diately behind  the
cone might seem de-
sirable

-

SOUND-BOARD
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LOADING THE STROBODYNE

Editor, Rapio News:

I have been doing some experimenting with the .
Strobodyne receiver, which I built last October.
I find that, by omitting the cam in the R.F, cir-
cuit which the hook-up calls for, to operate the
antenna coil when the condenser is tuned, equal
amplification is received on all wavelengths, When
this coil meshes with the condenser, amplification
is cut more than 50 per cent, and amplification is
the paramount issue for which we are all striving.
(Omne of them; all circuits must involve some com-
promises, and all fired adjustments be set to give
average best results.) I have installed three screen-
grid tubes in this receiver and am experimenting _
with a fourth ahead of the oscillator. The ampli-
fication is terrific with three stages of straight
audio-transformer amplification. No distortion is
present with two volume controls turned om full
People come from all parts of the city to hear
this set perform.

I have used various forms of tube shielding;
breonze on the coils and tubes (a lot of the “bronze”
now on the market is not a conductor of electricity.
as I have found by tests) tin foil and “metalized.”
The latter is a process by Dbrushing lacquer on
the tube to the “A—"" prong, sprinkling graphite
on it before it dries, and copperplating it. Now
I have discarded all of the shielding on the coils
and tubes and 1 get stable operation, the same
tonal quality and high amplification as before.
Here is 2 mystery to fathom out.

Wirriay Brooxs,
735 Marshall St. Milwankee, Wis.

(Some caperimenters ave just naturally lucky.
As a general vule, however, it will be found wise
to follow the standard practice more closely. With
the layout described in this issue, working at full
efficiency, all the amplification is obtained that
can be used.)

Editor, Rapio NEews:

A convenience can be added to the Strobodyne
by taking two filament switches, such as are speci-
fied, and run the aerial to one side of each. Rur
the other:sides of the switches to the long and
short aerial taps on the set, respectively. Mount
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the switches at a convenient point on the left

side of the panel,

apart vertically.

spacing them about two inches

If a Fritts cabinet is used, they
can be mounted on the wooden panel.
rangement permits cutting in

This ar-

part or all of the

antenna coil at will.

C. S. Coscrove,

Box 404, Brewster, Olhio.

" G0OOD DX WORK

Editor, Rapro NEws:

I would like to tell about a four-tube set that
is a world-beater. It is composed of one R.F. stage,
regenerative detector, and two of audio. It is
cheap to build and has fine tone. The real accom-
plishment is its DX ability.

During five months last winter I played stations

in 25 states, 13 in

T

NI

000000000

Canada, Havana, in
Cuba, Port au Prince
in Haiti, and Hono-
Julu. I have verified
2BL, Sydney, Aus-
tralia; have heard
4QG and 5CL in Aus-

AT R BT

Mr. McCormick’s coils
are wound on 2%-inch
tubing;, T1 lhas 50
turns; T2, 25 for a

d

[

2014, or 50 for a 199

247

tralia, as well as Japan. I have had Salt Lake City
several times in daylight, as well as San Francisco.

T would like to hear from the builders of this
set. A good aerial and ground are necessary for
DX work; T used a 20-foot five-wire cage at about
90 degrees, and a "'D’-battery ground with plenty
of water.

Iivris E. McCormIcK,
10206 Grewvillea St., Inglewood, Calif.

(Very good distance has been made with four-
tube scts of essentially the same character. How-
cver, a great deal of extreme DX-getting ability
lies in location, as well as in patience, and builders
who fail to get Haiti or Australia should be slotw
to blame the circuit for their failure.)

A THOUSAND-DOLLAR SET—CHEAP

Editor, Rapio NEws:

After reading vour article on the “Junk Box,”
short-wave receiver, I constructed the set in a
very short time. When I tried it out, the signals
were very weak and the set would go in and out
cof oscillation with a loud squawk. Thinking the
trouble might be in my tubes I tried several other
pairs of new 201A’s. The results were no better.

tube; T3, 65 turns; Finally, as an experiment, I tried an old pair
and T4, 25. of WX-12’s. Much to my surprise, the set went
B+675~90V. A-B-C+ A+ B+22LV (-4iV. B+9OV. C-27V.  B+{35V, in and out of oscillation very smoothly. Almost
(Continved on page 280)
B
List of Broadcast Stati in the United States
(Continued from page 210)
—
i T oww . S . of T Radi oF =T
Radio 9 P Radio @b oe Radio > Q- adio -]
Call BROADCAST STA. 3& 3% Call BROADCAST STA. z& 3% Call BROADCAST STA. 3% 3% Call  BROADCAST STA. && 2%
Letter Location ;E &2 Letter Location ;E £z Letter Location ;E Q_E Letters Location ;E oz
WIJBU Lewisburg, Pa........ 2 WLS tChicago TlI........ **345 5000 | WNYC New York, N. Y...... 526 500 | WREN Lawrence, Kan......, 254 750
WIBW New Orlregzms, i 138 WLSI See WDWF * 0 WOAIl San Antonio, Tex. . 280 5000 | WRES Quincy, Mass. 217 50
wWIBY 50 | WLTH Brooklyn N Y....... 256 250 | WOAN Lawrenceburg, Tenn.. 240 500 | WRHF  Washington,D.C. ((hy) 322 150
WIBZ 2 100 | WLTS Chicago 1., 484 1()0 WOAX Trenton, N. J........ 240 500 WRHM tMinneapolis, Minn.., 261 1000
WJID  Mooseheart, 111.. 366 1000 | WLW tCinclnnati Onio. ... " 428 5000 | WOBT TUnion Cily. Tenn..... 205 15| WRIN  TRacine, Wis.... ... 50
WIJKS QCary, Ind . 9232 500 (Also 52.02-49.96 meters 250 watts) WOBU Charleston W. Va.... 268 250 | WRM Urbana, IIL..,
WIR-WCX 1Pont1a( Mich! . 141 5000 | WLWL {IKearny. N. J.. . 370 5000 | wWocC Davenport, Iowa. . 375 5000 | WRK Hamilton, Ohio
(Also 32 met.ers 75 watts) WMAC Cazenovia, N. Y., 223 500 WOCL Jamestown, 224 257 WRNY tNew York, N. Y
wJ tNew York, Y....**454 30,000 | WMAF So. Dartmouth, \Ia.ss 428 500 | WODA Paterson, N. . 294 1000 (Also 30.91 meters, 501
(3XL, 59.96 meters. 30 k.w.) WMAK *Martinsville, N_ Y... 545 750 | Wol Ames, Towa.......... 265 *1000 | WRR Dallas,
WKAQ San Juan, Porto Rlco 322 500 { WMAL Washington, D. C. 242 500 | WOK See WMBB WRUF Gamesvllle Tla.
WKAR Ilast Lansing, Mlch 278  *3500 | WMAN Columbus. Ohio. .. 234 50| WOKO Beacon, N.Y 500 1 WRVA Richmond, Va..
WKAV Laconia, N. H.. 224 50 | WMAQ *Chicago, Ill.. WOKT Rochester, N. Y . 0 500 | WSAI TCincmn‘Ltl Ohio
WKBEB Jollet, 1 216 150 | WMAY St. Louis. Mo. WOMT JManitowoe, Wis .2 100 | WSAJ Grove City, Pa..
WKBE Webster, Mass.. 229 100 | WMAZ Macon. Ga.... wooD 1Grand Rapids, Mich. 261 500 | WSAN  Allentown, Pa...
WKBF Indlanapolis. Ind.. 252 250 | WMBA Newport, R. I. 204 100 | wodQ Kanpsas City, Mo... .. 341 500 | WSAR  Fall River, Mass...... 213 250
WKBG Chicago, 11l (port.lble) 201 100 | WMBB tChicago, Tii. 252 5000 WO tKearny, N. J.. 422 5000} WSAX  Chicago, IIl. (port.).. 100
WKBH La Crosse. Wis........ 31 500 | WMBC Detroit, Mich... . .. 244 100 (Also 65.4 meters; 50 watts) WSAZ  Ijuntington, W Va . 100
WKBI Chicago, m 216 50 | WMBD Peoria Heights, 1il. 205 230| woORD +tBatavia, TIl. WSE Atlanta, Ga..
WKBN Youngstown, Ot 214 50 | WMBE WhitcBearLake. Minn. 208 10| wos Jefterson City, WSBC  Chicago, 1l
WKBO Jersey Clty, J 219 500 | WMBF Miami Beach. F 500 | WOW  Omaha, Nebr WSBF  St. Louis, Mo.
WKBP  Battle Creek Micl) 213 50| WMBG Richmond, 50 | WOWO Fort wWaync, T WSBT  South Bend Ind
WKBQ New York, N. Y...... 210 500 | WMBH Joplin, Mo. 100 (Also 22.8 meters, 10 WSDA See WS
WKBS  Galesburg, 111 217 100 | WMBI tAddison, INl......... 2 5000 - ' WSEA Portsmouth Va......
WKBT New Orleans, La.. 352 30| WMBJ MeKeesport, Penna 232 " 50| WPAP  See WQAO WSGH Brooklyn, N. Y. '[!
WKBV Brookvme Ind... . . 216 100 | WMBL Lakeland, 229 100 | wWecc  Chicago Ill.... ..... 500 | wgix  Springfield, Tenn
WKBW Amherst, N. Y....... 217 5000 WMBM Mlemphis, Tenn.. 1210 10| WPCH iNew York, N 200 | wsKe Bay City, Mich.,
WKBZ Ludlngton Mich.. ... 200 15| WMBO Auburn, N, Y, 220 100 | WPEP  Waukegan, Ill. 250 s Nashville, Tenn
WKDR tKenosha, Wis.. 248 15| WMBQ Brooklyn, N. ¥ 304 100| WPG  Atlantic Clty, N.J. 5000 New Orleans, La.
WKEN  +Buffalo, N. V.. 207 750 | WMBR Tampa, Fla.. 253 100 | WPRC Harrisburg, Fa 2 100
WKJC Lancaster, Pa. 252 50| WMBS Lemoyne, Pa 531 250| WPSC  StateCollege, Pa.(day) 300 500 :
WKRC Cincinnati, Ohio. . 215 500 | WMBW Youngstown, Ohio 214 50| WPSW Philadelphia, Pa...... 207 50
WKY  Oklghoma City, Okla.. 288 150 | WMC  Memphis, Tenn. 517 5000 | WPTF  Raleigh, N. C. 545 1000 s 283
WLAC Nashville, Tenn. 225 5000 | WMCA tNew York, N. Y. 370 500 | WQAM Miaml Flﬁ . - 38t 7501 wsul  Towa City, Ia. (day).. 476 500
WLAP Louisville, Ky 268 500 | WMES Boston, Mass. . 211 50 | WQAN Scranton, Pa.. - 231 230\ WSUN  Bt. Petershurg, Fla.... 517 750
WLB Minneapolis \'n;;n 1246 500 | WMPC TLapeer, Mich, 234 30| WQAO-WPAP *ChﬂSide X 395 500 | wsvs Buffalo, N. Y. 204 50
WLBC Muncie, Ind... 210 50 | WMRJ Jamaica, N. Y. 207 10| WQBC! Utica, Miss. (day). 216 225 | WSYR Syracuse, N. V. 294 500
T City, 4% T %10 WMSG New York, N. Y.\ 336 500 | WQBJS  ClarkSburg, W. Va.lll 240 "651 wTAD Quiney, 1. .. 236 250
Whis Seunia ansas. 5%‘4 1201 WNAC-WBIS Boston, Mass. .. 161 500 WQBZ ieieom WA RS 250 60| wTAG Worcester, Mas 517 350
w A WNAD Norman, Okla.... 500 | WQJ | See WMAQ, WTAM Cleveland, Ohio.. .| . **400 *3500
WLBH Farmingdale, N, Y. | ‘632 30 WNAL Omaha, ‘Neb. ... 0 950 | WRAF Laporte, Ind. 203 100 | wTAQ Fau Claire. Wis . | 254 "800
N T e o Y 150 105 meters. 50 wabts) WRAH _Providence R.T..° . . 200 250 | WTAR-WPOR Norfolk, Va.. ' 238 500
WLBM Cama bolnt avisc.. 338 *1000 | wNAT " Philadelphia, Pa.... - S8 100 (Has shoTt-wave transmitter) WTAS Elgin, TL....... ... 275 500
WLBN  Tittle Rock. ave . " 804 20| WNAX Yankton, S.'D (day).. 303 1000 | WRAK Tric, Pa 30 | WTAW College Station, Tex... 481 500
€ ook, Ark..... 7 WNBA  Forest Park, Ill.. 208 200 | WRAM Galesburg, i 50 | WTAX Streator, IIl.... .. 248 50
WLBO  Galesburg, IIl.. 217 100 | wNBF Endicott, N. Y.. 207 50| WRAW Reading, Pa 100 | WYAZ  Richmond. Va. 220 15
WLBQ Atwood, TII.. .. 219 25| WNBH New Bedford, Mass 261 250 | WRAX Pmndelpma Pa. 250 | WIFF  Mt. Vernon Hms, Va 203 10,00,
WLBR Rockford, IIl.. 248 15| WNBJ Knoxville, Tenn.. .. 30| WRBC Valparaiso, Ind.. 250 | WTFI Toccoa, Ga. 210 508
WLBT Crown Polnt, Ind. 248 50 | WNBO Washington, Pa ... 15| WRBH Manchester, N. H oos 000 | WTHS Atlanta, Ga. D227 200
WLBV  Mansgeld, Ohio.. 207 50| WNBQ Rochester, N.Y. 15| wrB1 Tifton, Ga.. 222 50 | wriC Hartford, Conn. 535 500
LBW Oil City, Pa S 00 | WNBR Memphis, Tenn. . 100 WRBJ Hattiesburg, ‘Miss 250 10 p
w i Ny oot 500| WNBT Figin, Il (timo sigs). 35.5 500 | wWRBL Colimbus. Ga.. 256 50 | WTMJ Milwaukee, Wis. . 204 1000
WLEX  Long Island City, N.¥". 204 250 | WREE i T, (Wb siss 00 5| WREL v i 275 100 | WTRL Midland Park, N.J... 207 15
wtgzy dron Mr?m_"'al?t I lens 210 9‘5’8 WNBX' Springfield, Vt. 10| WRBT Wilmington, N. 50 | WWAE Chicago, II1 227 500
w PR aeh heldee B “‘30 WNBZ Saranac Lake, N. Y... 232 10 | WRBU Gastonia, N. C.. 30 | wwi Detrolt, Mich. . 353 1000
- 50| WNJ  Newark. N.J.. .. 268 250 | WRBW Columbia, S. C. 15| WWL  New Orlcans, La...... 246 500
Sec WGN (Has short-wave transmitter) WRBX Richmond. Va 250 | WWNC Asheville, N. C...... . 297 1000
WLIT  Philadelphia, Pa...... 405 500 | WNOX Knoxville, Tenn. . 265 1000 | WRC  Washington, D. . 500 | wWRL +Woodside, N. Y..... 200 %on
WLOE Chelsea, Mass........ 211 100{ WNRC Greensboro, N. C... . 224 '500| WREC +tMemphis, Tenn...... 250 500 | WWVA Wheellng, W. Va..... 517 50
*Allowed higher daylight power. **3tandard or constant-frequency transmission. tRemote Control.
LIST OF CANADIAN BROADCAST CALLS
CFAC  Calgary, Alta 500 [ CHGS Summerside, P. E. I... 268 25 | CJRW Fleming, Sask........ 207 500 | CKow Toronto, Out...
CFBO St John, N. 50 { CGHLS  vancouver, B. r 50 | €3sc  Toronto, Out. .. - 317 200 | CKRC  Treston. Ont
CFCA Toronto. Ont.. 500 | CHMA Edmonton, Alta. . 250 | CIWC Saskamon Sask . 330 250 CKPR Midland, On
CFCF  Montreal, Que 411 1650 | CHML “Ms. Hamiiton, Ont.. . 341 50 | CKAC Montrea! Que 111 1200 | CKSH  St. Hyacinthe,
CFCH  Iroquois Falls, . 250 | CHNC Toronto, Out 517 500 | CKED  Vancouver. 50 | CKUA Edmonton, Alta...
, CHNS litax, N to 100 | CKCT Q 1ebec, Que 23 | CKWX Vaneouver, B. C.
gth 1§83 CHRC Q{llelb%é’ Qde.ﬁi‘.'. Z'. I 5| CKCK Regina, Sask.. ggg gsr}'A ﬁé‘;‘é‘t%igﬁ‘%
¢ 5| CKcL Torot,Ot 5 DRIORES
SreY Jhmnbewn 40 00| SHWC Neemenooo gt 12| GRES b on ;IR SRS G
CFSc  Kamloops. B. G 268 15 | CHYC Montreal, Que... 750 | CKCR  Brantiord, Oat’ 297 50 | CNRE  Edmonton, Alta
CFLC  Prescott. Ont.. 297 50 | €JBC  Toronto, Ont... 500 | CKCV  Quebee, Que. .... 341 50 | CNRm 1(\)1‘%23:&1(-)13‘19
CFMC Xingston, Ont. ‘2)68 g)O CIJBR Regina, Sask. -:)00 CKFC Vaneouver. B. C.. 411 50 ENRQ Q\iébec Que
CFNB  Fredericton, N. B. 248 25 | cJCA  Edmonton, Alt 500 | cKGW Bowmanville, Ont..... 312 5000
CFQC  Saskatoon. Sask 330 500 | €CICJ Calgary, Alta 250 E 000 CNRR Regina, Sask..
CFRB  Toronto, Ont.... 312 1000 | CJGC  London, Ont... 500 | CKLC D 357 1000 | ¢NRms  saskatoon, Sas
8282 ﬁz’r’?’lﬂl”ftydn{%%'cll T341 10 | CIOR  Ses Idand B G110 a0 50 CKNC 'Toronto, Ont......... 517 500 | CNRV \"Vgncquger,]\?énc-.-- 20 B0
CHCT Red Deer, Alta. .. .. 357 1000 | CJRM  Moose Jaw, Sask ..... 297 500 . CKOC Hamilton, Ont........ 341 100 | CNRW innipeg, SIELEL

www.americanradiohistorv.com
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RADIO manufacturcrs are invited to send to Raplo NEwS LABORATORIES
samples of their products for test. It does mnot matter whether or mot
they advertise in Rapio NEws, the Rapto NEws LABORATORIES being an inde-
pendent orgamization, with the improvement of radio apparatus as its aim.
If, after being tested, the instruments submitted prove to be built according
to modern radio engineering practice, they will each be awarded a certificate
of merit; and that apparatus which embodies novel, as well as meritorious
features in design and operation, will be described in this department, or in
the “IVhat New in Radio” department, as its news value and general interest
for our readers shall deserve. If the apparatus does mot pass the Laboratory
tests, it will be returned to the manufacturer with suggestions for improve-

Radio News for September, 1928

\dio New

oratories

ments.

No “write-ups” sent by manufacturers are published in these pages,

and only apparatus which has been tested in the Laboratories and found of

good mechanical and electrical construction is given a certificate.

As the serv-

vice of the Rapio NEWs LABORATORIES is free to all manufacturers, whether
they are advertisers or mnot, it is necessary that all goods to be tested be for-

warded prepaid, otherwise they cannot be accepted.
already on, the market will be tested for manufacturers free of charge.

Apparatus ready for, or
Appa-

ratus in process of development will be tested at_a charge of $2.00 per hour
required to do the work. Address all communications and all parcels to Rapro

NEws LaBoraTOR1ES, 230 Fifth Avenue, New York City.

Readers will be in-

formed on request if any article has been issued a’ Certificate of Merit.

FILTER AND BY-PASS
CONDENSERS The

The “Parvolt’” condenser shown,
submitted by The Acme Wire Com-
pany, New Haven, Conn., is de-
signed for general use in the filter
systems of radio power supply units.
It is of the paper-dielectric type and
enclosed in a metal housing equipped
with mounting feet. This type of
condenser is available in capacity
values of 1, 2, and 4 mf. and in
working-voltage ratings of 200, 400,
600 and 1,000, The 1,000-volt type
is especially suitable for the *B”
power urits of radio receivers em-
ploying power tubes of the UX210
or UX250 type, where high plate
voltages up to 450 are required. TFor

HOOK-UP WIRE

flexible “Celatsite” wire
shown, submitted by the same com-
pany, is made of several stranded,

tinned No. 30 copper wires and cov-
ered with two layers of cotton; of
which the outer is impregnated with
an incombustible insulating com-
pound. This wire is very con-
venient for wiring radio receivers,
as it is flexible, well insulated and
is easy to solder; it is available in
various colors in coils of 25 feet
Iong.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2380.

G i

JURULTE
1 TR

TR

A. C. VACUUM TUBE
The vacuum tube shown, submit-
ted by the Wireless Corporation of
America, 1744 No. Robey St., Chi-
cago, Ill, is of the heated-cathode

convenience of mounting and econ-
omy in space, all condensers of this
type, whatever the capacity value and
working voltage, are made of the
same height and width (namely, 5
x 334 inches), and differ only in
thickness. A capacity test of a
series of 12 condensers of this type
showed that the measured values
are very close to the rated, the aver-
age difference was less than 3%, and
the maximum did not exceed 414%.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2378.

The by-pass condenser submitted
by the same company is, like their
filter condenser, of the paper-dielec-
tric type, and housed in a metallic

(227) type, and similar in construc-
tion to the standard tubes of the
same type.
normally at 214 volts and requires
approximately 1.15 amperes. The
average values of the dynamic char-
acteristics of this tube, taken from
the measurements of a set of eight,
are:
Amplification constant.......... 9.8
Plate impedance........
Mutual conductance
micromhos (measured value)
- The measurements were made with
90 volts on the plate and the center
tap of the resistor across the filament
connected to ‘“plus 2214.” This tube
operates very satisfactorily as a de-

casing provided with mounting brack-
ets. As it is intended for use as
a by-pass condenser, it is designed

The filament operates:

for lower operating voltages.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2379.

tector or amplifier (radio or audio.)

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2381.

TUBE SOCKET

The tube socket shown, submitted
by the Pilot Elec. Mifg. Co., Inc.,
323 Berry St.,, Brooklyn, N, Y., is
of the UY type, into which any
standard tube of the 227 type will
fit.  This socket is of simple and
efficient construction. The five con-
tact springs are made of phosphor
bronze and are riveted to a small
bakelite disc, which in turn is riv-
eted to the Dblack bakelite base. The
springs have protruding lugs for the
wiring and insure good contact with
the prongs of the tube. This socket

is adaptable to mounting in different
ways on a baseboard or sub-panel.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2382,

ADJUSTABLE RESISTOR
The “Peerless Varistor” (No.
706) shown, submitted by the Bed-
ford Electric & Radio Co., Ltd., 22
“uj[llllllllumuu“

by,
nﬂl'*lﬁéj g
s o -

Campbell

Road,
is an adjustable resistor of the air-
cooled type, for use in controlling

Bedford, England,

filament current. It has a resistance
value of approximately 3 ohms and
is built for baseboard mounting. Al-
though very simple in construction,
this resistor is sturdy and provides
a good contact between the sliding
arm and resistance strip.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2383.

RESISTOR
The “Letzo-Stat” resistor sliown,
submitted by Einar Letzen, Nordana,
Sweden, is an adjustable resistor

TR

which consists of a small bakelite
tube 214 inches long, 34 inch in di-
ameter, inside which are mounted
three resistance wires, having the
values of 4, 2%, and 2 ohms. These
wires are connected in series and
to the four terminals mounted on
the bakelite tube. This resistor can
be used as a current-controlling "de-
vice; as it provides 14 different re-

www americanradiohistorv com

sistance values, varying from 8.5

. ohms to .87-ohm, which are oltained

through series, parallel or series-
parallel combinations,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE

OF MERIT NO. 2384.
FILAMENT SWITCH AND
BALLAST
The Letzen ‘“Combinator” shown,
submitted by the same manufacturer,
is a filament switch which contains
four ballast resistors having wvalues
of 7, 3%, 21 and 1% ohms. It is
constructed of bakelite tubing 215
inches long and 1 inch in diameter,

into which are built a small plug
jack and 2 contact springs. Each

of the four resistors is connected at
one end to one of the contact springs.
The other end of each is attached to
four

one of the binding posts

mounted on the same tube. This
switch is designed for use in receiv-
ers in which tubes of the 199 or
other low-consumption types are used,
and which are operated from a 4-
volt storage battery. According to
the number of fubes, choice is made
of the resistors to be included in the
filament circuit.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT -NO. 2385.

VARIABLE CONDENSER

The variable condenser shown, sub-
mitted by the Karas Electric Com-
pany, 4040 North Rockwell Street,
Chicago, Illinois, is of the S.L.F.
one-hole type. This instrument is of
excellent mechanical and electrical
design, and along its general lines
is similar to the well-known previous
models of the same make. To facili-
tate gang mounting, the rotor is of
the floating type; and the end plates
are equipped with brackets for base-
board mounting.
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AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2386.

ANTENNA COUPLER

The “Exact” acrial tuner shown,
submitted by The Ixact Manufactur-
ing Company, Croft Works, Priory
Street, Coventry, Lngland, is of
the variocoupler type. The coupling
between the primary and secondary
may be varied by changing the angle
herween them from 0 to 90 degrees.
The primary is wound on a hard-
rubber forin which is in the shape
of a slotted disc and the dimensions
of which are; 234 inches exterior,
1% inches interior diameter, and
94-inch in width. The winding has
7 taps, the connection of which to
the circuit is controlled by a built-in
switch. The coil form is forced into
a hard-rubber ring, which in turn
is mounted on one of the blocks

{orming the coupling device. The
secondary is wound on another hard-
ruhber disc, of the same diamecter,
but only Yi-inch wide, and mounted
on the other block. The two blocks
are held together by a hinge and
spring; the first is equipped with a
threaded rod which controls the
angle of coupling by pressing against
a bronze cap mounted on the other
biock. For the mounting of this
coupler on the panel, only two holes
are required. The measured induct-
ances are: primary, 1550 microhen-
ries; secondary, 585 microhenries.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2387.

POTENTIOMETER

engesselschaft, Berlin, Werke Tem-
pelhof, Germany, is a wire-wound
resistor, which is designed for use
as a voltage divider. It comprises
nine individual resistors wound on
glass rods, which are mounted and
sealed in an evacuated glass tube.
The resistance values of these elc-
ments are: two of 300 ohms; one
of 600 ohms; five of 1,200 ohms and
one of 1,800 ohms. All resistors are
connected in series and their com-
mon peints are connected to the tip
jacks molded in the bakelite base
of the unit. A load of approximately
36 watts has been applied to this
receiver for a period of approxi-
mately 1 hour. The glass container
became relatively warm, but no ap-
preciable changes in the values of
the resistors occurred.

AWARDED THE RADIO NEWS
LTABORATORIES CERTIFICATE
OF MERIT NO. 2388.

AERIAL MAST
The ““Midget” aerial mast shown,
submitted by H. A. Solter, 418
Boston Block, Minneapolis, Minn., is

0d

o}
made of three galvanized-iron rods,
Y-inch in diameter. These rods are

ends of the rods may be bent in
various directions, this mast is very
adaptable to mounting in different
positions. It is approximately 20
inches high and has on its upper
end a porcelain insulator. It is neat
in appearance and easy to install,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2389.

VACUUM TUBE

The vacuum tube (type H.L. 210)
shown, submitted by the DMarconi-
phone Co., Ltd., 212, Tottenham
Court Rd., is of the “dull-emitter”
(low-heat) type. It operates from a
2-volt storage hattery and requires
approximately 100 nilliamperes for
normal operation; under which con-
ditions the voltage across the fila-
ment has been found to be ap-
proximately 134. Plate voltages up
to 150 may he used. The dy-
namic characteristics of this tube
are rated at: amplification constant,
15; plate impedance, 25,000 ohms.
The measured values are close to

them. This tube can be used as an
amplifier (radio or audio) or a
detector,

N

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2390,

GROUND-CONNECTION DEVICE

The ‘“Per-Con radio ground”
shown, submitted by the Per-Con
Mfg. Co.,, 310 North Third St.,
Richmond, Indiana, consists of three
iron pipes, each 18 inches long, 1
inch in diameter, and I4-inch thick;
together with a bronze point with an
attached copper wire, and a hardened
cap. The bronze point fits into the
lower end of the first section of
pipe; while the cap, and the lower
ends of the two other sections, fit

249

while driving a section into the
ground, is provided with a slot to
protect the connecting wire from
breaking. This “ground” has many
advantages in installation, and pro-
vides a good ground connection.

2
T

L

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO, 2391.

RECTIFIER TUBE

The rectifier (L.S. 281) shown,
submitted by the Matchless Elec. Co.,
143 W. Austin Ave., Chicago, 1ll.,
is of the half-wave type, and de-
signed to be unsed principally in “B”
power-supply units operating from
the A.C. house-current line. It has
an oxide-ribbon filament which re-
quires for normal operation 1.25 am-
peres at 7.5 volts. Plate voltages

up to 700 may be used. Its maxi-
mum output is approximately 100
milliamperes.

AWARDED THE RADIO NEWS

The “Dralowid Divisor”” shown,
submitted by Steatit-Magnesia Akti-

partly twisted
free ends have sctew-eyes. Since the

together and their
sections.

into the upper end of any of the

LABORATORIES CERTIFICATE

The cap, which is used OF MERIT NO. 2392,

Reviews of Recent Radio Literature

THE FLEMENTS OF RADIO COM-
MUNICATION, by O. F. Brown. Pub-
lished by the Oxford University Press,
London, England. 53%,x83%, inches; 216
pages, illustrated with charts and dia-
grams, cloth. Price 10s. 6d. ($2.55 in
England.)

As its title implies, this book is devoted to a
discussion of the fundamental principles of radio

communication; it is of interest to the American .

radio engincer or advanced student in radio es-
pecially becausc of the picture it gives of British
methods and the British point of view.

The book is intended to give the student, the
clectrical experimenter and the public a general
knowledge of the fundamental principles governing
the propagation of electromagnetic waves and their
effect on various types of receiving circuits. The
first few chapters are devoted to a discussion of
the properties of high-frequency alternating cur-
rents, the transmission of damped waves, and the
transmission of continuous waves produced by
arcs and high-frequency alternators. The remainder
of the book is, for the most part, given over to
consideration of various types of receiving circuits
and the theory and application of vacuum tubes.
An interesting feature, of that portion of the book
which is devoted to receiving cireuits, is the
author’s frequent reference to American circuits
and equipment, and his comparisons of American
and British methods. 8

By 4. K. Ross

The hook is well written, with a gecnerous
sprinkling throughout of diagrams showing some
of the more or less standard English transmitting
and receiving circuits. However, the author’s
frequent use of British terms for the various parts
of the sets illustrated in the diagrams may be
rather confusing to the average American broad-
cast listener, who would find one of the numerous
books covering the same subjects, which have been
published in this country, easier to follow.

A LABORATORY TREATISE ON “B”
BATTERY FLIMINATOR DESIGN
AND CONSTRUCTION, prepared by
John F. Rider and issued by the Radio
Treatise Co.,, 270 Madison Avenue, New
York City. 814x11 inches, 88 pages,
loose-leaf, paper covers, illustrated with
rough diagrams. Price $1.

The subject of light-socket-power supply for the
receiving set is of considerable interest at this
time, not only because so many new A.C.-operated
sets have recently made their appearance on the
market, but also because a large number of parts
manufacturers have placed upon the market com-
plete kits for the construction ef various types of
power-supply units, The wide variety of tubes,
transformers, choke coils, flter condensers, etc.,
now available to the home constructor offers an
almost unlimited number of possible combinations
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to suit every conceivable type of receiving set and
power amplifier.

It is for the benefit of the large army of tech-
nically-inclined set builders and set owners that
the author of this book has undertaken to cover
the subject of power-supply units more fully than
is wusually done in how-to-build-it articles and
pamphlets issued by the manufacturers of the parts.

-The book discusses the design, operation and con-

struction of power-supply units, explaining the
various types of rectifier tubes, power transformers,
filter-condensers and chokes in a manner which
can be easily understood. A few simple mathe-
matical formulas are given, to enable the reader
to understand fully the various factors which must
be considered in designing or selecting parts for
any given type of power-supply umnit.

“Wire,” to quote the author, “is the most fre.
gllently-used item in a ‘B’ eliminator, being found
in transformers, filter chokes, voltage-distributing’
resistances and as a means of connecting the various
units;” and he has, therefore, devoted the frst
portion of his hook to a consideration of this sub-
ject.  The design, construction ‘and operation of
the power transformer also receives thorough treat-
ment; for, while most sct builders and experiment-
ers will doubtless prefer to purchase one ready-
fnade, a knowledge of its design and construction
is mnecessary in choosing the proper one for use
with a given combination of parts,

Rectifier tubes are next discussed and the ad-
vantages of each of the several tynes now available

(Continued on page 284)
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IT°'S A CRUEL WORLD!

Fair warning from the
Cleveland Plain Dealer of
June 3: “Edwin Franko
Goldman, whose band con-
certs will be HARD on
NBC networks this sum-
mer”’—, Well, we suppose

the wearied telephone en-
8 gineer will have to get
out and patch up the lines
of communication again.
Wear and tear is all in
his day-and-night work

—C. H. Shipman."

RECOMMENDED TO LIGHTHOUSE XEEPERS

Static discourager de-
scribed in the Cincinnati
Engquirer of June 17 in-
corporates an old-fash-
ioned variometer, which
“may be mounted near
the SEA.” Would a
Great Lake do instead? &
If not, we fear it will be
of little use to the Chicago H
- man trying to tune in WX
Denver on a summer
night. [

—Joseph Shechan.

TELEVISION IN “BANANALAND”

Advertisement in the
Brisbane (Queensland)
Telegraph of May 1 an-
nouneces: “Splendid  3-
valver for sale; southern
stations, can bhe SEEN
and heard any night on
phoning M1369.”  Mike,
our special investigator,
left at once on the air-
ship Northern Crown to
get the latest specifications
on this new telephone at-

%Tﬁ 71 4

tachmlent'.—O. J. Bla/cély (Australia).

NO AID TO BEAUTY

Cromwellian gesture in
the Boston Post of June
17: ‘“The power input to
the (television) motor is
approximately
100 W.ARTS.” Catch us
being televised! We might
take a chance if the worst
to be anticipated was a
crop of freckles; but
warts are too serious, and
we might not find a boy-
hood chum to sell them to.
—George Danforth.

IN THE SWEET BY-AND-BY

: Commercial candor in
an advertisement of Hart-
man’s in the Madison
(Ky.) Messenger of April

T'VE STILL GOT THEIR
GUARANTEE !

'if\ 15, “Buy from us; we
i guarantee delivery SOME
L day.”” Truth, crushed to
=

earth, will rise again; and
all things come to him
who waits—if he doesn’t
die of old age while wait-
ing. (We know; we've
tried it!) —OQlite Meloay.

SPEED UP, SAMMY!

Influence of the six-day
races revealed by the El-
amira (N. Y.) Telegram
of June: ‘“Even the slight-
est crackling of paper held
by speakers before the
BIKE has been eliminated
in the studioc of KFL”
VYes, we thought we could
see the- wheels going
zound, when we got into
the studio the first time.

—Teddy Casterline.

WATCH OUT FOR YOUR PEP!

Now _that the spell-
binder is on the air, to
say nothing of lecturers
on all subjects from the
“Intellectual Life of Epi-
zoa” up and down, fans
. will welcome the relief ad-
vertised by the Park Radio
Service of New York:
“DULL wave rectifier for
most eliminators and Elec-
tric sets.” Book our order
for a dozen,

—E, 0. Dumas.

FATHER, DEAR FATHER—
Vietory of radie over
time and space predicted
in the Seattle Times of
June 11: “The entertain-
ment at the Radio Manu-
facturers’ Association ban-
quet will last two
YEARS.” Oh, well, it’s
a great life if you don’t
weaken; but we’d hate to
meet the trunk-line tolls—
or the grape-juice bill.
—E. L. Brenaman.

prints in the press we shall be gilad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the -
printed original giving the name of the
newspaper or magazine is submitted, with
date and page on which it appeared. We
wiil pay $1.00 for each RADIOTIC ac-
cepted and printed here. A few humorous
lines from each correspondent should ac-
company each RADIOTIC. The most hu-
morous ones will be printed. Address all
RADIOTICS to :

Editor, RADIOTIC DEPARTMENT,
c¢/o Radio News.

IF you happen to see any humorous mis-

“SPARKS” SHOULD STRIKE

All is not rosy among
the sky-going operators,
according to the Richmond
Times-Dispatch of June
11, which tips us off that
James Warner of the
Southern Cross employed
“an aerial 26 feet long
for short WAGES.”
Heroes often have to take
their pay out in glory, we
fear; but we hope that
Jim gets a speedy raise.

—Warren Wooten.

PAGE DR. NIKOLA TESLA
s T T CAN TAVE 5 The girrlny air service
] VE as quietly solved the
@ﬁéﬁé%‘g@g@&ye problem of radio power
T DUAND ETCLETC L

A5

transmission, says the
Chicago News of June 8;
from airplane generators
at Dayton, “they obtain a
supply of 1,000 volts at
500 MILES.” With
heavier wire in our set,
at this distance we should
be able to tune in enough
juice to light the house.

—O. A, Ennis.

WE DON’T QUITE GET IT
The theological editor is . 58
on his wvacation, and the
rest are still puzzling over
a service described in the
Auburn  (Ind.) Dispatch
of April 10. ‘“‘Six new
members of the Hill Top
Church were BAPTIZED
Sunday evening, and two
by RADIO.” Radio waves
are versatile, indeed, but
we don’t know how to use

them in place of water.
—Ollie Meloay.
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INTERIOR DECORATION

Purchasers have now a
choice in electrical sup-
plies, as 5 Braun
Co.’s catalog describes ap-
pliances ‘‘designed to op-
erate on 5% IN. to 18%
IN. volts.” We want to
buy 110 sixteen-inch volts
to fit our new conscle
cabinet; and the Missus
tells us to be sure and
get black-and-gold ones in
the Chinese style.

—K."R. Sipple.

THE AUTOMATIC SET

Newest in radio sets
heralded in the Boston
Globe of May 23: ‘‘Bat-
teryless and battery-
OPENED receiving sets
will be marketed by this
company,” thus giving the
battery a chance to demon-
strate its versatility, Not
only can it supply the nec-
essary electric fluid, but
it will dust off the con:
sole, open the doors and
tune in the Eveready
Hour.

—Stedman F. Arnold.

THERE'S THE DODR-BELL,

SEE WHO IT 15, BAT !
0

THIS IS DISCRIMINATION

High living means trou-
ble in running an electric
set; if we are to judge
by the announcement of a
transformer furnishing
“Current Supply for AC
VALES” only, in Pogular
Radio for May, That’s all
right for some; but us
homesteaders on the hill-
=% gide have to tote the old
battery up and down, just
the same.

DARN ITT
[WHY DOESNTTY
THIS CURRENT .
RUN UPHILL2:

_%:f_,u.\.w-n—"‘-'

T

—R. Chass.

ANOTHER HOOK-UP, OSCAR
Radiodynamic offering

i y g AH-H I T H

in the Fort Wayne (Ind.)

Jx}mrnal-Gazette of May SINGAPO

27: “One 5-tube distance-

EAR,
RE .

getter CABLE PIPE,
walnut cabinet 135-volt
outfit cheap.” We have

suspected some of these
DX hounds of possessing
pipes. Perhaps you shred
the cable into fine-cut, put
it in your pipe and smoke
it—and get Pekin.
—Donald Hill.

WE RECOMMEND MORE COURTESY
. ;)irictions for hbuiédin%
NoURE 1 2 -tuesgtmtE_ .0
@ IYOU'RE tv L, F. & E. Magazine for
r“‘I_AﬂoTH_EQ j May: ““The short strip of
Al S ez T INSULTING material is
. mounted on small blocks.”
. Personally, we wouldn’t
want to insure a set that
would give too much im-
polite back-talk to some
of those husky railroad
f hotheads. It might be re-
turned to the junkbox

before its time,

—Frank T. Porter.

EVERYTHING UP-TO-DATE
offer in the

Bargain
Cleveland Press of Jume
8 intrigues us: “Splitdorf
Brand New Sets, equip-

ped with superpower
switches, wired for
LOWER tube, $18.80.”
‘Well, if they can pipe a
house nowadays for radio
and lights, why can’t they
wire a set for water, gas
and sewer pipes? We
want all the modern at-
tachments.
. —Milton Cousin.
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asking information on cvery phase
operation. We can only print the
widest general iuterest.

Other lctters will be answered by mail, if inguivers observe these rules:
INK ON ONE SIDE OF THE
ENCLOSE A STAMPED ENVELOPE ADDRESSED TO YOURSELF.
Simple questions will be answered free;

BE BRIEF:
SHEET ONLY:
Many letters are not readable.

TYPEWRITE OR WRITE LEGIBLY IN

of radio theory, construction and
five or six replies which are of

Conducted by C. W, Palmer

Rapro NEWS readers send in cvery month an average of 5000 letters

those asking for sketches, diagrams, data, etc., should send TWENTY-
FIVE CENTS FOR EACH QUESTION: failure to enclose this will cause delay.
We cannot answer for this sum questions requiring original rescarch,

intricate calculation, or patent investigation; we cannot compare the

merits of trademarked apparatus, or give constructional data on apparatus
whose makers withhold it.
THREE QUESTIONS in cach letter.
which is not a standard, published one, enclose a diagram to save dclay.

Ve cannot undertake to answer more than
If you inquire concerning a circuit

DRY RECTIFIERS

(2298) Mr. R. R. Russell, Syracuse, New York
writes: ) .
(0).) I would like to obtain some information

about dry rectifiers of the cupric-oxide type. What
chemicals and electrodes are used in this rectifier,
and what pressures are employved to hold the
various plates together?”

(A)) ‘The operation of dry rectifiers of this
type is based on the fact that when (relatively)
highly clectropositive aund elcctroncgative bodies are
Dbronght together and an alterunating current passed
through them, there is formed at the junction a
“rectifying” film, which permits the passage of
current in one direction much more freely than
in the opposite direction. In order to maintain
a continnous film, the electrodes are held tightly
together, with a rclatively high pressure, by a
snitable clamp or other means. In cach unit (cell)
of the ordinary type of commercial rectifier two
plates are used; one of maguesium and the other
of cupric sulphide (a compound of sulphur and
copper), united by a pressurc of about 200 pounds
per square inch.  With this combination of cupric
sulphide and magnesium. held under sufficient pres-
sure, and an alternating current of proper value
applied across the two plates, the rectifying film
is formed almost immediately and is maintained
indefinitely.

If the rectifiers are tcmporarily overloaded, the
rectifying film is broken down. However, as soon
as the excess current is removed, there is a chemi-
cal reaction which produces a mnew film almost
immediately, With a rectifier of this type, com-
parative resistances of about 75 to 1 will be fouund
when currents are sent through the rectifier from
opposite  directions.  In other words, a vectifier
having a resistance of half an ohm to currents in
one direction will have a resistance of 37,5 ohms
in the opposite direction.

In Fig. 2298 will be found the rclative posi-
tions of the parts used in a single cell of onc of
these dry rectifiers. It conmsists of a bolt, an
insulating tube, a disc of cupric sulphide, one of
maguesium and two radiating discs; the last named
are used to separate the various cells and to con-
duct away excess heat. In actual practice, a num-
_ber of these individual cells are comected in

RADIATOR DISCS
X ¥

CUPRIC SULPHIDE
.- DISC

g P
L3
BOLT FOR INSULATING
HOLDING BUSHING.

pisc MAGNESIUM
DISC

-

TIGHT.
Q2298.

The discs used in the cupric-sulphide rectifiey
are comfressed by the bolt to a pressurc of
abour 200 ths  bder square ifnch.

series to ccmpose a rectifier, so that higher voltages
may be employed. It is usually considered that
a voltage of about 4 is correct for each cell;
although voltages up to about 4% may be used
without injuring the rectifier,

Commercial Devices

A number of these rectifiers have been placed
on the market in both half- and full-wave arrange-
ments. In the half-wave rectifiers, a number of
rectifying cells are connccted in series; the num-
ber of cells depending upon. the voltage at which
the rectifier is to operate. The full-wave rectifiers
are so arranged that a full-wave rectifying action
is obtained with a half-wave transformer; in other
words, a transformer with a single secondary wind-
ing is used for full-wave rectification. This is
accomplished by using a bridge circuit in which
two of the rectifiers are operating on cach half-
cycle, while the other two operate on the other half.
While two of the scctions are in operation, the
other two, which are connected in the opposite
direction, have naturally 75 times the resistance
of the rectifier elements in operation. This sys-
tem is particularly advantageons in ““A” power
units. since it is much easier to filter the output
of a full-wave rectifier than one of the half-wave
type.

The sulphide rectifier, under normal conditions,
is operated at a temperature of about 90 degrees
centigrate (194° Fahrenheit) and will operate at
temperatures up to 150° C, (302° F.) for short
periods without any injurious effects.

In designing apparatus to he used with these
rectifiers, sufficient ventilation should be provided
to maintain a temperature of about 90 degrees
under normal load conditions. The life of the
rectifier depends to a great extent on the current
which is passed through it. For battery chargers
and other apparatus not operated constantly, the
life is much greater than when it is used for “A”
power uunits and other apparatus requiring a steady
output. A life of about 1500 hours can usually
be expected from the latter type of apparatus when
the rectifier is not overloaded,

A SHIELDED WAVETRAP

(2299) Mr, F. E. Potter, ITamilton, Obhio,
writes:

(Q.) “I have recently read abour a shielded
wavetrap, which will satisfactorily iucrease the

selectivity of a radio set under adverse conditions.
If possible, I would like to obtain constructional
details for building a unit of this type; since I
am having some difficulty with interference from
nearby broadcast stations.”

() Wavetraps were originally designed to
increase the selectivity of inefficient tuners and.
although some of them accomplish this to a greater
or less extent, they are usually unsatisfactory.
If the coils in a yeceiving set pick up stations when
the aerial aud ground are not counccted, it is
impossible for a wavetrap of any type to operate.
This is due to the fact that the wavetrap increases
the sclectivity only in the aerial circuit and,
naturally, has no effect on the selectivity of the
other tuned circuits in a receiver. Unshielded
wavetraps are usually unsatisfactory, for the reason
that the coils in the set will pick up the signals
from the coils in the wavetrap.

The function of a wavetrap is to eliminate un-
desired stations and pass desired signals. To do
this properly and without a loss in signal strength,
it is mecessary to use good apparatus and cmploy
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a system which is tuned to the particular station
to be received. The diagram of a wavetrap of
this type, which is entirely enclosed in a metal
shield, will be found in Fig. Q2299.

There arc incorporated in this trap two filters
of different types. The shunt circuit L1 operates
as a drain for all frequencies other than those to
which the circuit is tuned; in other words, this
filter has an infinite impedance to the tuned fre-
quency and almost no impedance to other fre-
quencies.  In operation, this part of the circuit
is tuned to the frequency of each signal to be
received, and serves to pass all other signals
to the ground.

The series part L2 of the wavetrap is used to
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Q2299

Shiclding prevents interaction between  the
cotls in the set and the Jwavetrap, thus in-
creastng cffectiveness.

eliminate any particularly undesired station which
is causing interference; this circuit posscsses in-
finite impedance to the frequency to which it is
tuned, and practically zero impedance to all other
frequencies.

By the use of these two circuits, the deficiencies
of each are overcome. Without the shielding, the
reaction of the entire wavectrap -upon the recciver
will defeat the purpose of the unit; since a signal
will pass from its tuned circuits to the sct. The
shield may be any of thc commercial box shields
employed in modern radio receivers, or may he made
by taking sheet copper or aluminum and bhending
it to the correct shape.

The coils employed in this unit are of the
spiderweb type and each cousists of 65 turns of
No. 26 D.C,C. wire for the secondaries and 5 turus
for the primaries. They are wound on circular
forms two inches in diameter with 9 pegs around
the circumference.  Straight-linc-frequency con-
densers, having a capacity of .00033-mf., should he
used with such coils,

It is possible to separate stations a few kilo-
cycles apart with this wavetrap, if it is well
shielded and the coils in the set do mnot pick up
signals from the interfering station when the
aerial and ground are discomnected. It must be
remembered, however, that no wavetrap will func-
tion if a coil pick-up is noticeable in the receiver.

A SET TESTER

(2300) Mr. T. B. Riley, Springfield, Mass.,
writes:
(Q.) “I am a set constructor and dealer. In

testing receivers. [ often find it difficnlt to obtain
a satisfactory signal from a broadcast station in
order to test their operation. 1 helieve that it
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would be a very simple matter to build an escile
lator to be used with a portable phonograph for
doing this test work. Can you supply me with
the diagram or any other information on the
subject?”’

(A.)) You will find the diagram of a modulated
oscillator of this type in Fig. Q2300. As you
wiil notice, it consists of an ordinary oscillator
circuit L1-L2-C1 with a modulator tube coupled
to the plate circuit. The transformer T1 should
be a modulation transformer or a low-ratio audio-
frequency transformer. The battery “B" depends
in its value upon the type of pick-up employed,
and the best value will have to be found by ex-
periment. The choke coil L3 should be of the
ordinary audio-frequency variety and, if desired,
the secondary of an audio-frequency transformer
can be used for this purpose.

AB- A+ B+

22300

The use of a modulated oscillator for testing

receivers will save a lot of time when there

are no strong stations “on the air.” P is the
phonograph pick-up.

The oscillator coils, L1 and L2, are wound on
a 3-inch tube. Coil L1 contains 32 turns of No. 22
D.C.C. wire and coil L2 contains 34 turns of the
same wire; both of these coils are wound in the
same direction with a space of about ¥4-inch be-
tween them. The condenser Cl1 tuning the two
coils should have a value of .00035-mf. It will
be necessary to use a well-constructed condenser
for this purpose, since the “B” battery will be
short-circuited if the condenser plates touch.

The two tubes employed in this test circuit may
be of either the 201A or the 199 type. If desired,
the complete unit can be built in a small portable-
phonograph cabinet with dry-cell tubes, so that
the batteries and all apparatus can be placed in
a small space. If 201A-type tubes are used, the
filament resistors R1 and R2 should have a value
of about 10 ohms each. If 199-type tubes are
employed, these resistors should have a value of
30 ohms each.

Operation

When the complete unit has been finished, it
should be tested to make sure that it will operate
over the complete broadcast waveband. If the
oscillator is not operating correctly, the plate
coil L2 should be reversed. The plate voltage
should be varied until the correct value is found;
but usually one between 60 and 90 volts will be
satisfactory. 1f the transmission is distorted when
picked up with a receiving set, the value of the
battery “B” should be varied, and the plate
voltage on the modulator should also be varied.
This ean be accomplished by placing a variable
resistor in serie§ with the plate lead of the
modulator tube; one of about 10,000 ohms will
be suitable.

A unit of this type will be satisfactory for
neutralizing receivers, testing sets, etc., when con-
venient broadcast stations are not available for
this purpose. The unit should be placed about
10 or 15 feet away from the receiver with the
coils facing it. When testing a receiver, the
oscillator should first be tuned to a low wavelength
and then picked up in the receiver. The opera-
tion should then be repeated for the middle and
the upper end of the band. If the oscillator can.

not be picked up on any part of the wavelength _

band covered by the receiver, or if whistles are
encountered when tuning the set to the wave-
length of the oscillator, the set is not operating
correctly and the usual methods should be employed
for adjusting it. Of course, there are a number of
tests for which this oscillator can be used and they
will suggest themselves quite readily to the
experimenter.

SHORT-WAVE TRANSMITTER

(2301) Mr. R. S. Bower, Galveston,
writes:

(Q.) “I would like to ohtain the diagram and
instructions for building a transmitter for the 40-
meter band, using a 210 tube and crystal control.
This transmitter is to be used for amateur trans-

Texas,

mission and should be as efficient as possible. A
400-volt rectifier-and-filter system will be employed
for supplying the plate voltage to the 210 tube, and
the filament will be supplied with alternating cur-
rent.”

(A.) You will find the diagram of a transmitter
of this type in Fig. Q2301. As you will notice,
the transmitter consists of two tubes, one a 112
type for an oscillatoy, and the other a 210 for the
amplifier. The first tube is controlled by a quartz
crystal tuned to 160 meters, or 1,874 kilocycles. In
operation, the second harmonic of the oscillator
(3,748 kc.) is picked up in the grid circuit of the
amplifier; and this frequency is again doubled in
the plate circuit of the amplifier, producing a fre-
quency of 7,496 kc. or 40 meters. With an ar-
rangement of this type, it is possible to transmit
on either 20, 40 or 80 meters without any diffi-
culty. For 20-meter transmission, the plate circuit
of the amplifier tube is tuned to the 20-meter band.
For 80-meter transmission, it is tuned to the 80-
meter band. In this case, however, the 160-meter
circuit is eliminated and the amplifier input cir-
cuit is tuned to 160 meters.

The coil L1 in the plate circuit of the oscillator
is constructed so that the crystal operates correctly
without placing a tuning condenser across this coil.
No data can be given for the exact dimensions of
this coil, since it depends upon the individual crys-
tal. With a crystal tuned to 160 meters, it will
consists of about 40 turns of No. 20 D.C.C. wire
on a tube 2% inches in diameter. The best way to
adjust this coil is to place a few extra turns on it,
and then gradually remove turns until the correct
value is obtained. If a }4-ampere ammeter is placed
in the lead to this coil, a gradual increase in current
will be noticed as the correct coil value is reached.
Wire should be removed from this coil until the
resonance point is passed. This will be indicated
by a sudden drop in current. The inductance should
then be increased slightly, so that the correct
resonance point is obtained.

The next point in operating the transmitter is to
tune the 80-meter circuit, consisting of L2 and C2,
to resonance. Finally, the 40-meter circuit should
be tuned to resonance and the transmitter is ready
for operation. The best way to tune the last two
circuits to resonance is to use a wavemeter; since
in this way the actual wavelength is obtained that 1s
desired for operation. A milliammeter in the ampli-
fier plate lead and a radio-frequency ammeter will
indicate the resonance point for each circuit. When
operating correctly, the amplifier tube will be draw-
ing about 60 milliamperes and the oscillator about
25 milliamperes. A good way to check the circuit
is to remove the crystal from the circuit and notice
whether the output of the amplifier drops off to
zero. If the transmitter is adjusted correctly, the
amplifier plate current will drop to almost zero when
the crystal is removed from the circuit.

As you will notice, a key-filter system is used to
prevent key clicks and thumps when operating the
key. These noises are particularly noticeable with
a system of this type, and unusual care should be
exercised.

Apparatus Specifications

Coils L2 and L3 should both be wound with No.
14 wire on a 3-inch tube, with 8 turns of wire to
every inch of tubing. A satisfactory way to do this
is to place the tubing in a lathe and thread it, 8
turns to the inch. Coil L2 contains 28 turns and
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coil L3- contains 20 turns. The tuning condensers
used with these coils (C2 and C4) have a maximum
value of .00025-mf. The radio-frequency choke
coils, L4 and LS, should be wound with about 100
turns of No. 30 D.C.C. wire on a l-inch bakelite
tube. These coils may be wound jumble fashion or
layer wound, as desired.

The center-tapped resistors placed across the two
filament circuits should have a value of about 200
ohms, with a tap at the center. Condensers C6,
shunted across these resistors, should have a value
of .001-mf. The resistor R1 is a grid leak with a
value depending upon the plate voltage used on the
oscillator tube. The resistors R3 and R4 are ordi-
nary rheostats of about 10 ohms each. They should
have sufficient current-carrying capacity so that they
wili not be overheated. Resistor R5 has a value of
about 12,000 ohms, and is used for reducing the
plate voltage applied to the oscillator tube. The by-
pass condensers, C1 and C7, should have a value
of .01-mf., and be capable of standing the plate
voltage supplied to the tubes.

The condenser C8 in the key filter has a value of
1 mf., and the choke coil employed in this filter sys-
tem should have an inductance of about 3 henries.

If desired, a 150,000-ohm resistor may be shunted -

across the key in order to increase the filtering
action. The condenser C3 should have a value of
.001-mf. You will notice that no “C’” bias is sup-
plied to the oscillator tube; this is due to the low
plate voltage which is employed, so that the crystal
will not be injured. A ““C” bias is employed on
the amplifier tube and should have a rather high
value. A bias of between 50 and 125 volts will
give the best results. This comparatively high “C”
bias is used so that there will be obtained a rather
distorted output, which will tend to increase the
value of the harmonics and naturally will increase
the output of the transmitter.

Several meters should be connected in the circuit
in order to obtain the correct results. An alternat-
ing-current voltmeter should be used to measure the
filament voltage supplied to the tubes, and a plate
voltmeter with a scale deflection of 1,000 volts
should be used for measuring the plate voltage. An
0-t0-200 milliammeter should be used for measuring
the plate current and also to adjust the various cir-
cuits to resonance as described above. The input
filament voltage should be 8 volts and the plate
voltage should be about 500.

The quartz crystals used in this transmitter are
manufactured commercially and are ground quite
accurately, so that the exact frequency can be ob-
tained. However, if the experimenter desires to try
making these crystals, detailed data on this subject
will be found in QST Magazine for May, 1928;
January, 1928, and May, 1927.

OSCILLATION CONTROL IN RECEIVERS

(2302) Mr. J. White, Savannah, Georgia, writes:

(Q.) “I would like to obtain some information
about the various systems used commonly in modern
receivers for controlling oscillation in radio-fre-
quency amplifiers. I would appreciate any infor-
mation on the subject, as I am contemplating build-
ing a receiver and do not know which system will
be the simplest and most efficient. Several of the
systems that I refer to are plate-voltage control,
grid suppressors, potentiometer control, phase-shift-
ing devices and tuned absorbing systems.”

(A.) The whistles that are encountered, when an

|

CRYSTAL

Q2301 8V.A.C.

B-C+

The piezoelectric crystal regulating the frequency of a transmitter will serve to govern its opera-
tion on any of the harmonics of the crystal’s fundamental frequency; as, for instance, with a 160-
mcter crystal, the transmitter may be operated on 80 or 40 meters.
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L1 Ci
A- (2 RI

B+ B+ Qo302A

Controlling the_ plate current in a radio-fre-
quency tube will also coutrol the oscillations.

unbalanced T.R.F. receiver is tuned, almost in-
variably indicate instability and poor operation. As
a general rule, all T.R.F. rcceivers not employing a
halancing method of stabilizing should have some
variable means of controlling the oscillation. This
is nccessary, since the tendency to oscillate inereases
as the dials arc tuned to the lower-wave stations
and, if a receiver is designed to operate efficiently
on the long wavelengths, it will almost invariably
oscitlate on the low wavelengths. Dy using some
variable control, the receiver can he kept just under
the oscillation point, which of course supplies the
greatest efficiency.

L1 R1 L2

NI
2IK

B+ A- B+
Q2302-B

The “grid suppressor” provides an easy way
of stabilizing a recciver.

A variable resistor in the plate-supply lead to
the R.I. amplifier tubes is a simple and effective
method of controlling the oscillation. ‘This acts
also as 2 volume countrol; since on the powerful
local signals, the resistance can be increased and the
sensitivity of the receiver reduced. (See TFig.
2302A\.) A Dy-pass condenser is usually connected
across this plate resistor; so that the radio-frequency
resistance will not be increased. A resistor of about
200,000 ohms and a condenser of about .006-mf.
will be satisfactory. A very similar effect can be
obtained by cmploying a rheostat in the filament
circuit of the R.I%. tubes and increasing or decreas-
ing the filament current to control the oscillation.
However, this system causes a certain amount of
distortion, since the undistorted output of the ampli-
fier is reduced considerably when the filament cur-
rent is cut down helow the rated point.

Resistors connected in the leads to the grids of
the radio-frequency tubes supply another simple and

L Q2 L
P ’
C1 L2
-~
B+ A- B+
Q2302-C

One method of “phase-shifting” in a radio-
frequency amplifier, to prevent interaction be-
ween stages, is shown lere.

effeetive means of stabilizing an amplifier. These
resistors should not have sufficient value to entirely
stop the oscillations; since this will reduce the ef-
ficiency of the amplifier. A Detter method is to use
a resistor of between 200 and 400 ohms, connected
as shown at R1 in Fig. 2302B. A variable adjust-
ment should he provided to bring the rcceiver below
the oscillation point, so that it can be kept at the
maximum efficiency.  In operation, this resistor
limits the energy feed-back from the plate to the
grid circuits of these tuhes, sufficiently to suppress
the oscillation. The resistor used for this purpose
should never be counected between the coil and con-
deinser; sinee this will decrease the selectivity of

the set to a great extent, and will also reduce the
amplification. -

Phase-Shifting Systems

Another very good stabilizing system is one which
shifts the voltage phase in the plate circuit of the
R.T. tubes, so that the plate voltage will be out of
phase with the grid voltage, thus- preventing a
feed-back. In this method, a variable condenser is
connected in the plate circuit of the radio-frequency
tube, and the plate current is supplied through a
choke coil or resistor instead of through the pri-
mary of the succeeding coupling coil. The primary
is then connected to the negative filament terminal
instead of the “B+4" terminal; since no direct plate
current flows through this coil. The condenser
used for this purpose should have a maximum value
of about .001-mf. (See Fig. 02302C.)

L1 CZI L2
..L R1
C1
B+ B+ .
Q23%02-D

A wvariation of the '‘phase-shifting” system of
stabilization wvaries the resistor, instead of the
condenscr,

A-

Another variation of this system is to use a
fixed condenser and a variable resistor. In this
case, the condenser €2, in Fig. Q2302D, should
have a value of about .002-mf., and a resistor of
about 100,000 ohms should be used as RI.

Methods of controlling oscillation which employ
resistors, such as the potentiometer, to increase the
resistance of the tuned circuit or place a positive
bias on the R.T'. tubes, are not very efficient; since
a positive bias allows a current to flow in the grid
circuit, which acts as a leak, thus cutting down
the signal strength. The grid returns of the R.F.

L3 €1

c2 e

Q2302 B+ A- B+

A absorbing ctrcuit, _shown at L3-C1, will
allow cven amplification over the complete
band, as explained in the text.

tubes should always be connected to the ncgative
filament line hetween the filament resistor and the
filament, so that the voltage drop across the latter
will be impressed on the grid of this tube.
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Another very eommon and simple means of con-
trolling oscillation is to couple to the secondary of
the radio-frequency transformer an absorbing’ cir-
cuit, which consists of a coil and coudenser con-
nected together as shown in IYig. Q2302E, at L3-C1.
Since the absorbing action of a circuit of this type
is greater on the higher frequencics, the stabilization
tends to be constant over the complete band cov-
ered by the coils. A coil for this purposc can be
wound on a tube slightly smaller than that of the
secondary of the R.F. coupling coil, and should con-
tain about 30 turns of No. 28 wire. The condenscr
should have a value of about .000235-mf. This ab-
sorbing coil should he so arranged that the distance
betwcen the secondary coil and absorbing coil can
be varied to obtain the greatest sensitivity over the
complete wavelength range. If the coil is coupled
too closely to the R.F., transformer, the amplifica-
tion will be reduced and, naturally, the sensitivity
will also be reduced. A little experiment, Lhowever,
will soon determinc the correct value and position
of the absorbing coil, so that each R.T. stage is just
slightly below the oscillation point.

Combinations of the methods described above can
be made which will result in high efficiency. As
an example, you can use grid resistors which will
allow each R.F. stage to oscillate slightly, and then
use either filament resistors or plate resistors for
bringing each of these circuits just below the oscil-
lation point. A single plate resistor may be satis-
factory, aud allow a continuous variable adjustment
over the oscillation at any point on the dials; it
will act also as a very convenient volume control
for the receiver.

250 POWER AMPLIFIER DATA

(2303)  Mr. J. A. Keller, San Diego, Calif.,
writes:

(Q.)  “If possible I would appreciate your pub-
lishing the diagram and constants for making a
power amplifier using the new 250-type power
tube and a “B” power unit with a half-wave
rectifier using the 281-type tube. I would like to
have the output circuit arranged with resistors to
supply variable taps for a five-tube receiver. I
intend to use a half-wave transformer with a sec-
ondary voltage of about 600 for the plate supply
and two filament windings of 714 volts each. I
would like also to obtain “C” Dias for the 250
tube from the power unit so that no extra “‘C”
battery will have to he used.

(A You will find in Fig. Q2303 the diagram
of a power unit of the type that you require,
employing one 281-type rectifying tube and one
250-type as a power amplifier. The transformer
supplying current to this rectifier should have an
output rating of about 200 watts and the output leads
should he very carefully insulated to prevent any
danger due to short circuits. The two choke coils
L1 and L2 should have an inductance of about 15
henries each and be provided with an air gap,
because of the high current which is passed through
them.  The filter condensers C1, C2 and C3
should have a working voltage of at least
800 or 1,000 'volts D.C. Cl and C3 should
have a capacity of 4 mf, each, and C2 a capacity
of 2 mf. The output resistor R1 should have a
total resistance of 30,000 ohms and Dhe capahle of
passing a‘ least 125 milliamperes without over-
heating. .\ wire-wound resistor with sliding con-
tacts will probably be the most satisfactory. ‘The

(Continued on page 287)
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A UX-250 tube, used as a power amplifier with a suiteble plate supply, will improve mosth re-

ceivers.
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The plate supply can also be arranged to operate the other tubes in the set.
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SIBERIA’S HIGH-POWER STATION
Editor, Ravio NEws:

In 2 recent issue of Rapio News, I noticed a
discussion on Russian broadcast stations, and wish
to supply you with the following information:

The station RFN is installed at Khabarovsk,
Siberia, which is approximately 400 miles north of
Vladivostok. This station, at the time the engi-
neer left there, was operating on 60 meters with a
power of approximately 10 to 12 kilowatts in the
antenna. This station is crystal-controlled and has
been in service for about one year. As far as I
know, this is the only high-power broadcast sta-
tion operating on short waves in Russia and Siberia
" at the present time.

C. J. Mabskx,
Radio Enginecring Dept.,
Westinghouse Electric & Manufacturing Co.,
Chicopee Falls, Mass.

LEAGUE OF NATIONS BROADCASTS

Reports on the international broadcasts of the
sessions of the League of Nations, which are now
being tabulated, may lead to the establishing of
a regular short-wave radio service for the broad-
casting of these meetings. As an experiment, the
sessions of the last meeting of the League were
broadcast over station PCLL, Kootwijk, Holland,
on a wavelength of 18.4 meters, using a power of
25,000 watts. The announcements were made in
English, French, Dutch and Japanese and all
listeners were asked to send a postcard and escribe
the strength and clarity of the signals. So far
the success of this test is not known, for reports
continue to be received from listeners at distant
points; but it is thought that there is sufficient
interest in these broadcasts to justify the con-
struction of a special high-power short-wave station
which can be used for broadcasting and for carrying
on the League’s own business.

While this is not the first time that addresses in
these meetings have been lroadcast, it was the
first time that short waves have been employed for
the purpose. Radio was first used by the League
of Nations in 1925; in 1926 an opening address
was sent over long-distance lines from Geneva to
Prague and there broadcast. Later, English, Dan-
ish, German and TFrench stations joined in broad-
casting other important speeches from the meetings.
All this was done on the regular wavelengths used
by these stations and reception was limited to a
comparatively_small area.

hort

On the

The Duich short-wave station at Kootwijk, which
is frequently heard in this country, was originally

constructed to carry on radio-telephone experiments -

with Java.

RADIO MOVING PICTURES

A regular radio-picture program, it is announced,
will be broadcast on Monday, Wednesday and Fri-
day nights by C. Francis Jenkins of Washington,
on 6,420 kilocycles (46:72 meters) under the sta-
tion call letters of 3XK. - The transmissions are
purely experimental but, if a sufficient number of
persons intsall picture receivers, it has been an-
nounced by Mr. Jenkins, pictures will be broadcast
daily.

TEN-METER EXPLORATION

An  international short-wave radio “party” is
planned by the American Radio Relay League for
August, when amateurs in every civilized country
will attempt to carry on two-way communication
on a wave length of 10 meters. The dates of the
tests will be Aug. 11 to 12; 18 to 19 and 25 to 26.
The purpose of the experiments is to determine, if
possible, just what can be expected of the com-
paratively low-powered transmitters used by the
amateur stations when operating on the newly-
assigned ten-meter wavebands.

The unsettled and rainy weather encountered in
the A, R. R, L.s May tests was believed to, be
in some way connected with the unexpected “‘dead’”
period which was then obtained. However, the
ardor of the ten-meter experimenter was by no
means dampened. To cover all possible weather
conditions, and obtain a comparison of results at
difierent places on different dates, it has been
decided that. the August_ test shall cover three
week-cnds.  Several experiménters have investigated
local transmission conditions about their ten-meter
stations, using portable receivers. in automobiles.

The results of ‘these tests, according io records
obtained by the League, show that the “ground-
wave” of ten-meter transmission can be used for
communication within about 30 miles of the trans-
mitting station; but beyond that distance the nor-
mal skip-distance effect of short waves is not mani-
fested again for nearly 1,000 miles. Cold, rainy
weather has been found to- hamper greatly com-
nrunication on this waveband. N

The new tests are expected to clear up much
of the uncertainty which now exists in the minds
of many radio experinienters as to the value of

The amateur experimental short-wave transmitier

the value of the ten-meter waveband. With 1t

communication.

ictured above is ome of the first to demonstrate
harles K. Atwater, of Upper Montclair, N. J.,
has been successful in_holding two-way communication with two amatenr stations on the Pacific
Coast, on ten meters with low power; the first time these waves had been wsed for transcontinental

Atwater’s station operates under the call letters 2JN, and has been credited with

many other achievements, including transatlantic two-way commumnication on ten-meters with 8CT,

Arcachon, France.

For his short-weve receiver Atwater uses a three-tube screen-grid set; and a

receiver modeled after his design will be described in mext month’s Rapio NEws.
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the very short wavelengths for reliable communi-
cation.

EINDHOVEN’S SPANISH PROGRAM
Editor, Rapio News:

Since writing you last I have received station
PCJJ, Eindhoven, Holland, -ahout eight times; they
are naw operating on 31.4 meters. Using the
eight-turn Aero coil and 7 plate condensers, the
following are the dial readings on my set: 12 15
and 9. Station WGY," (2XATF), at Schenectady,
comes in about a poirit and''a half above this with

In your last issue Robert M, Sprague of Han-
over, N. H. asks for information on a short-wave
station. My records show that on April 12, between
8 and 9 p. m., E.S.T., PCJJ was broadcasting to
Cuba on a wavelength of 30.2 meters with announce-
ments in Spanish. Each announcement ended with
“Uno Momento” and at 8:25 P.M., fhéy played a
phonograph record, “I Want .to be Happy,” with
a tenor and soprano duet. I hope this information
will be of interest to your readers. .

WarTter E. IHepman,
Jemtland, Maire.

CANADIAN SHORT-WAVE BROADCASTS
Editor, Rapto NEws:

Station CKY, Winnipeg, Canada, has a short-
wave station operating on about 25 meters with
This station is on the air every
afternoon from 2:15 o’clock .on,

: Norman WISwELL,
Colebrook, N. H.

SAINTE ASSISE?
Editor, Rapio NEws:

Could any of your readers tell me through your
columns the call letters of the French station
transmiitting on 23 or 24 meters on June § and
9, at 7 o’clock, Eastern standard time?

" H. J. LoisgLLE,
Worcester, Mass.
Editor, Rapio News: g

Can you inform me or at least direct me to some
source from which I can get the call letters and
location of a French radio station transmitting on
a wave of about 25 meters? .

I first picked up this station on June 5th.. I
also had it on June 6th, 7th and 8th, but the an-
nouncements that I have received have been made
in French. I have not been-able to understand
much of it, but from my meager knowledge of the
language, I would say that the announcer was
reading news dispatches or else he was an ama-
teur; but because of the strength and steadiness of
the signals, I rather doubt the latter. It seems as
if one man was dping all the reading, but I am
not sure of this. On the 7th I heard him sign off
by saying in French that it was thirteen hours,
Greenwich time. .

Outside of a few simple words, I have so far
been wunable to understand the, announcements.
About every fifteen minutes he calls “Hello, hello.”
I have picked him up as early as 4:45 P. 1A,
Eastern daylight-saving time, and have heard him
clearer and louder than 5SW.

I would appreciate any help that your readers
may be able to give me. Jounx K. UnLer,

Easton, Pa.

SHORT-WAVE RECEPTION ON A
STANDARD ULTRADYNE
Editor, Rapio NEws:

Some time last winter, I think in November, I
wrote you telling you that I had, and could regu-
larly receive the 60-meter short-wave station at
Khabarovsk, on my 8-tube Ultradyne receiving set,
and expressed the opinion that this was due to a
harmonic of the transmitter.

You later favored me with your reply in wkich
you stated that all harmonics of a transmitter are
below the fundamental wave. You further said
that this.reception was evidently due to some kind
of re-radiation from a metal structure in my neigh-
borhood.. At that time I was contented with your
explanation, as my house is located on the very
e(__{ge of the city and only about a mile from huge
oil tarks of the Standard Ojl Company,

Since then a friend of mine has built an Ultra-

(Continned on page 281)
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"féﬂlm, muni[q JéBﬁem, General pdme -
O and Agents!

Be sure to get this great 144-page book
with net prices to the radio trade.

Radio Specialty Company is radio’s
oldest radio parts mail order house in the
country, and the new confidential prices
on standard radio merchandise are the
lowest of any radio house.

We are ready now to appoint additional
agents in all parts of the country. If you
are contemplating making big money
in radio merchandise, be sure te get in
touch with us at once.

@
is liere
) @
Radio Specialty, as usual, is first with
all new things. Send at once for free
booklet for lowest prices on all tele-
vision parts which have been put on
the market so far. (If you have

Catalog No. 18, just ask for the
Television Supplement.)

1 m Radios Oldest Mail Order House!
b 'h , it ) buse.
We are the oldest established, exclusive radio mail order house in the country.  teous service. We carry a larger variety of radio parts, rac‘lio Instruments,
All orders are positively shipped within twenty-four hours; quick, prompt, cour-  accessories and radio findings than any other radio house in the country.

You will find in Catalog No. 18 the largest assortment of radio merchandise in this country. Radio Specialty
carries more radio parts and radio material than any other house in the country. You will find in this catalog

. L/ 4 5 positively the largest variety of radio merchandise.
Al j If you are in need of certain small radio parts that other radio and mail order houses do not bother to carry
l get the Rasco Catalog and you will find the small parts there, anything from a screw to copper ribbon, tele.
1 phone diaphragms, as well as thousands of other small radio findings. Just to mention a few:

ugs, nuts, jacks, plugs, all kinds of knobs, cords, panels, screws, sliders, washers, selenium, tinfoil, switches,
crystals, cap nuts, Litz wire, cord tips, brass rods, resistances, binding posts, switch parts, carbon balls,
switch points, lock washers, carbon grains, ground clamps, metal pointers.
insulate d tubing, low melting metal, antenna connectors, as well as thousands
of other articles. We carry the Largest Variety of Small Radio Parts in

the World, BUT We also carry All Standard Radio Merchandise.

Feon @

' B {1 s
osW PARK PLACE, NEW YORK = =

ANYTHING
IN RADIO
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“The Grealest Super
Heterodyne

Enjoy Good Reception
the Year ’Round

For fine, clear, undistorted reception month-
in, month-out, the year 'round, build yourself
a STROBODYNE, the greatest Super-
Heterodyne of the age. The STROBODYNE
employs a new principle in Super-Heterodyne
construction. This principle, known as the
Stroboscopic  Phenomenon, applied to the
basic principles of Super-Heterodyne con-
struction, is what has placed the STROBO-
DYNE so far ahead of all other receiving

circuits.

The STROBODYNE employs eight tubes and
is a marvel from the standpoint of selectivity,
accurate tone reproduction, and as a DX set.

In building the STROBODYNE the only
available full-sized, authorized blue prints are
published by CONSRAD, famous old pattern
publishers of radio. THIS IS THE ONLY
OFFICIAL PATTERN PUBLISHED. It
contains four full-sized blue prints and a
special 16-page instruction book that answers,
fully, all questions relating to the STROBO-
DYNE and its operation. Also, this book

pives step-by-step instruction for building.

Write today. Get a full set of STROBO-

D YNE paiterns from CONSRAD.

Build this wonderful sel and insure the
best year-"round reception.

Complete Constructional Data

only Soc

THE CONSRAD CO., Inc.

230 FIFTH AVE., NEW YORK, N. Y,

THE CONSRAD CO., INC.,
230 Fifth Ave., New York, N. Y.

Gentlemen:
Kindly send me a fuil set of STROBODYNE

patterns. Enclosed find 50c.
WAIME, crneaersvnr srrarsoraanasstsnamsanerrs
Address P Y T UCRPR G SR SRR R

BV G 8 e LTI gl o L0 s

B
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Giant Photoelectric Cells for WRNY

(Continued from page 221)

glass stems projecting from the sides of
the bulbs (see illustrations on page 221
and below) are nipples to which the pumps
may be attached.

test machine is very simple, and corresponds
almost exactly with that of the WCFL
apparatus. The subject sits in a shaded
booth facing the photoelectric cells. His

O S

The three giant photoclectric cells, in the hands of (left to right) Robert Hertzberg, managing

editor, Rap1o News; I. Goldberg, president, and John Geloso, chief cngineer, of the
My, Goldberg is holding also a small photoelectric cell, of the ordinary size.

Mfg. Co.

SETTING UP THE CELLS

As soon as the cells reached New York,
they were mounted in a temporary frame,
practically identical with the one shown
in Figs. B and D on pages 219 and 220.
An  experimental television outfit, with
transmitting and receiving discs attached
to a common shaft, was constructed in the
laboratories of the Pilot Electric Mfg. Com-
pany, in Brooklyn, merely for the purpose
of studying the behavior of the cells in
actual operation. The appearance of this

ot Electric

face is “scanned” by the rays of light from
an arc light, which are broken up by a dise
with the. usual spiral of holes. This disc
is attached to one end of a long steel shaft,
(the left end, as the picture shows the
machine), while the recciving disc is at-
tached to the other. DBehind the latter disc
is a neon glow tube, connected to the out-
put of the amplifiers which are operated by
the photoelectric cells. The are light is be-
tween the transmilting and receiving booths.
The tablé in the foreground holds a five-
stage amplifier, for the cells. The received

The new television camera (see page 258) on the roof of the Bell Telephone Laboratories, New York City.

necessarily crude affair is shown in the
picture at the top of page 221.
The arrangement of the parts in this

Please say you saw it in Rapro News,

www americanradiohistorv.com

images are observed in a shaded compart-
ment, directly behind the man shown in the
picture on page 221. The person to be tele-
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hat These Have Done

YOU CANDO!

“Since I have been studying with your school I have

been appointed chemist for the Scranton Coal Co.,

testing all the coal and ash by proximate analysis.”
—Morlais Couzens.

“I also have some news for you. I have been madg
assistant chemist for the concern I am working for.

—A. G. Delwarte.

“J am now cleaner and dyer for the above named
company. My salary is almost double what il

was when I slarted the course.”
—F. H. Lasater.

“ Your training has opened things lo me thal other-
wise I would probably be years in acquiring. I
now enjoy comforts thal before 1 had to do withoul.
I{ enabled me to have a wonderful litlle home, a
fine laboralory of my own, and gave me a respecled
posilion in one of the foremost lextile concerns in

the counlry. 1] Kell
—J. J. Kelly

“If it weren'{ for your course I wouldn’t have the

job I've got now.”
—George Daynes.

“Since beginning your course of study I have
received an increase in my pay check. and as |
progress my Work becomes lighter through a

better undersianding.” —M. G. Cole.

“I am mi hty glad I look this course. My salary
has been increased several times, and different in-
dustrial plants are coming to me for a little advicg
on different things, nelling me a fair side income.

—M. E. Van Sickle.

 — s e

F you are dissatisfied with your present
work, if you wish to earn more money, if
you want to get into a profession where the
demand for trained men is increasing as the
Chemist plays a more and more important role
in the industrial life of this country, let us
teach you Chemistry.

You, Too, Can Learn
CHEMISTRY
AT HOME

To qualify for this remarkable calling requires elaborate
specialized training. TFormerly it was necessary to attend a
university for several y.ars to acqui-e that training, but
thanks to our highly perfected and thorough system of in-
struction, you can now stay at home, keep your position,
and let us educate you in Chemistry during your spare time.
Even wit.h only common schooling you can take our course
and equip yourself for imm diate practical work in a
chemical laboratory. Dr. Sloane gives every one of his
students the same careful, personal supervision that made
him celebrated throughout his long career as a college
professor.  Your instruction from the very beginning is
made interesting and practical, and we supplycyou with
apparatus and chemicals for performing the fascinating
analyses and experimental work that play such a large parat
in our method of teaching, and you are awardzd the

completed the course.

FORTUNES HAVE BEEN MADE
THROUGH CHEMISTRY

Alfred Nobel, the Swedish chemist who invented dyna-
mite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for
the advancement of science and peace. C. M. Hall, the
chemist who discovered how to manufacture aluminum,
made millions through this discovery. F. G. Cottrell,
who devised a valuable process for recovering the waste
from flue gases; James Gayley, who showed how to save
enormous losses in steel manufacture; L. H. Baekeland,
who invented Bakelite—these are only a few of the men
to whom fortunes have come through their chemical
achievements.

NOW IS THE TIME TO STUDY
CHEMISTRY

Never before has the world seen such splendid oppor-
tunities for chemists as exist today. In factories, mills,
lahoratories, electrical shops, industrial plants of all
kinds, chemistry plays a vital part in the continuation
and expansion of the business. Inevery branch of human
endeavor the need for chemists has arisen. Those who
have the foresight and ambition to learn chemistry now
will have the added advantages and greater opportunities
afforded while the chemical field is growing and expanding.

Don’t Wait—Mail the

16-18-R-EAST 30th ST. Home Extension Division 9 NEW YORK, N.Y.

EASY MIONTHLY
PAYMENTS

You do not have to have even the small
price of the course to start. You can pay
for it in small monthly amounts or earn it
as many others are doing. The cost is very
low, and includes even the Chemistry
outfit—there arc no estras to buy with
our course. Write us and let us explain
how vou can qualify for a trained tech-
nical position without even giving up
your present employment.

CCMPLETE LABORATORY
EQUIPMERNT

We give to every student, without addi-
tional charge, his chemical ecquipment,
including fifty-two pieces of laboratory
apparatus and supplies, and fifty-two dif-
ferent chemicals and reagents. The fitted
heavy wooden box serves not only as a
case for the outfit, but also as a laboratory
accessory for performing countiess experi-
ments. Full particulars about this special
feature of our course are contained in our
free book, “Opportunitics for Chemists.”

Coupon NOW !

,I

J Institute’s official diploma after you have satisfactorily

DIPLOMA AWARDED TO
ERACH GRADUATE

Upon graduation each student is awarded
our Diploma in Chemistry, certifying that
he has successfully completed his studies.
Your name on this certificate will be a
source of ‘pnde to you all your life, as well
aCShczglliSfr‘}(fl. to obtaining a position in

MAIL THE COUPON FOR
FREE BOOK

Clip the coupon below and il i
once. Your name and address or?lt?x’]é et

. couJI)on w.ill bring you by return >
mall our interesting free book
“OPPOR TUNITI%S FOR : f‘
CHEMISTS” and full 4
particulars about the
course and what it

will do for you A ”

” CHEMICAL INSTITUTE

& OF NEW YORK, Inc.

. Home Extension Division 9
¢  16-18-R-East 30th St., New York,N.¥

Please send me, without any obligation on my

part, your free hook “Opportunities for Chem-

, ists,” and full particulars about the Experfmental

Equipment given to every student. Also please tell me
about your plan of payment .

ADDRESS . . o0 0 et e .-

CHEMICAL INSTITUTE of NEW YORK, Inc. 2 "

-

e L CITY...........

................................... STATE
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Centralab
| ModlilpluG

Puts-

your set in the
high price class

ITH Modu-Plug re-

placing your speaker

plug you can enjoy the

tone volume of thisyear’s

o) best sets for only $2.50

One knob on Modu-Plug
gives full tone volume
control from whisper to
maximum. Helps match
impedance of speaker .
to the set.

CENTRAL RADIO
LABORATORIES
19 KEEFE AVE,
MILWAUKEE, WIS,
Write for New Book-
let on applications

of variable
resistances.

$2.50
standard or

cord type at
your dealer’s.

Your Set Can
Now Get
Short Waves

Sent anywhere in the U. S,
post paid upon receipt of
price. Canada and Foreign,
60c additional. Money ore
der only. Also sent §
€. 0. D. plus postage in
U. s, if $1.00 accompanies
order to insure carrying.
charges. In ordering be
sure to name set and tubes
used such as UV199
UX199, WD11, 201A, UX226
or UY227. Price $15.00 oy ™
$17.50 for A. C. Sets. -

The SUBMARINER

will convert your regular set into a short-wave receiver by simply
fuserting a plug in place of one of the tubes. This takes but a few
seconds. With “Submariner™ it will enable you to tune between
26 and 68 meters.

This device operates with all sets, such as T.R.F., Neutrodyne,
Super-Heterodyne and others A C or D C operated. No addi-
tional tubes, batteries, or coils required. If set operates a
8peaker it will do 50 with “‘Submariner” attached. Operates
?wi ;&gwghcbauger with Super-Heterodyne and as detector unit

others.

SHORT-WAVE RECEPTION

19 practical, and especially in summer, as they penetrate better
and there 18 less static. The “Submariner’” waveband includes
practically All Powerful Stations Which Broadcast Pro-
grams. You may also listen to amateurs irom all parts’of the
world who transmit code messages. You will have one of the
most efficieat Short-wave receivers when the *“Submariner” is
ettached to yourset. Get a “‘Submariner’” so you may have
eommand of the short-wave aetivities as well as the broadeast
band. If your Dealer does not carTy

ORDER TODAY DIRECT
Thts device has been natlonally advertised, and sold in all parts of
the world for the past two years

J-M-P MANUFACTURING CO., INC.

Department S3 Milwaukee, Wis., U. S. A,

SEr BUILDERS /sz0uwzr

Big New Fall Catalog — Shows latest A-C
eircuits, newest ideas. 4000 leaders. Get sets and
parts you want here. Save money. Parts, kits, «
compléte factory-built sets, supplies. Z
Quick service. “Write for free copy.
Standard discounts to dealers, set builders, -
agents.  Barawik Co.. Dept. 809G
Chicago, USA.

vised merely sits in the chair shown at the
left.
As the transmitting and receiving discs

are on the same shaft, they are perfectly -

synchronized. The set-up was completed
Jjust before ihis number of Rabnro News went
to press, and the editors had the oppor-
tunity of observing very good images in it.
The dises used were made hurriedly and did
not run too smoothly, but in spite of their
imperfections showed definite promises of
success.

Separate transmitting and receiving units
are now under construction, as are improved
discs with square holes and heavy flanges.
Further details of this interesting work,
which is being done for WRNY under the
supervision of John Geloso, chief engineer
of the Pilot Company, will be described
in our next number. If things develop as
rapidly as they promise, an article telling
how to make your own television receiver
will also appear.

Television Qut of Doors

with its

The new outdoor television
hood removed to show the scanning disc. A
white spot on this disc operates a sccond photo-

camera,

whicl  sends a syuchronizing

impulse.

electric  cell,

S this issue of Rapto News goes to press,

an important development in the trans-
mission of tclevision is being demonstrated
by the Bell Telephone Laboratories in New
York City. 'The cnginecrs of thesc labora-

_tories, who in April of last year gave the

first American demonstration of television,
have disclosed the important details of a
new television camera which represents the
progress they have made during their con-
tinued research. This camera is capable of
scanning an object in ordinary daylight with-
out the neccessity of artificial illumination.
The subject may be of any size and at any
desired distance from the camera; the only
limiting factor being the loss of detail as
the size of the televised area is increased.

The importance of this development can
be appreciated best by comparing the re-
sults obtained with those secured when
using older methods. Previous to this, the
only television pictures which have been
transmitted successfully have shown the
head and shoulders of a man, or some
other image of equivalent size, and in tak-
ing these pictures the subject is placed un-
der intense artificial light within two or
three feet of the camera. On the other
hand, with the new system, the actions of
two men engaged in a boxing match may
be shown; and the pictures may be taken
out-of-doors with the camera at a distance

Please say rou saw it (it Rapio NEws.
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7V ALL ABOUT

AVIATION

EVERYBODY’S AVIATION
GUIDE is a complete discourse
on practical aviation, by MAJOR
VICTOR W. PAGE, one of the
leading men in the field. Unlike
most books of instruction,
EVERYBODY’S AVIATION
GUIDE is written in a unique
question and answer fashion,
which makes the subject far
easier to study and a great
deal more attractive as an in-
struction course.

This book was recently published and
is absolutely up-to-date in every way.
It has had very favorable criticism
throughout country-wide aviation cir-
cles and has been highly recommended
by all those in a position to pass
judgment.

We list here the contents in order that
you may see for yourself how com-
pletely the field of Aviation is covered,

Contents:

Early Aeronautic History—First Flying
Machines—The Atmosphere
Forms of Aircraft—Airplanes and Air-

ships
Lighter-Than-Air Craft—Balloons and
Dirigibles
How An Airplane Flies—Elementary
Aerodynamics
Airplane Parts and Their Functions
Fuselage Forms and Landing Gears
ing Arrangement and Construction
Power Requirements, Engine Types and
ngine Location .
Aircraft Propellers. Design and Applica-
tion !
Airplane Equilibrium and Control
Official World and American Air Records

VERYBODYS
AVIATION

GUIDE

[Over 248 pages
Beautiful red cloth binding—Title in gold
Replete with illustrations

. WRITE DIRECT TO

CONSRAD CO., Inc.
230 Fifth Ave. New York, N. Y.

CONSRAD COMPANY, Inc.
230 Fifth Ave., New York, N. Y.

Gentlemen: XKindly send me one copy of vour
book, EVERYBODY'S AVIATION GUIDE
Enclosed find $2.00.
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of twenty feet or more from the scene. In
other words, the new invention removes
television from the studio and permits the
transmission of larger scenes.

There are three important differences he-
tween the new television camera and the
old design. Iirst, a new photoelectric cell
of greatly incrcased sensitivity is used.
Second, the scanning disc is much larger
in diameter and has larger holes, thus pro-
viding the photoelectric cell with a greatev
amount of light. 'Third, a new optical sys-
tem is used which employs a six-inch lens
to project the image on the dise, thus pro-
viding the cell with a still greater amount
of light. These three imiprovements make
it possible for the cell to attain sufficient
output for the operation of a sensitive
amplifier even on a cloudy day. Another
feature is that the camera may be focused
by moving the lens back and forth.

In the New York demonstrations the
pictures ave taken on the roof of an office
building, while the receiving equipment is
located in a darkened room on the seventh
floor of the same building. The connection
between the television camera and the re-
ceiver is as yet by telephone wires; although
it is explained that the signals can be sent
and received by radio just as easily. The
ecamera is portable, being assembled on a
wooden frame which is mounted on four
wheels, as the pictures show.

The picture on page 256 shows clearly
the appearance of the camera; when it is
viewed from the {ront, the large lens is
visible, as well as a black cloth hood which
covers the frame and prevents stray light
from reaching the photoclectrie cell.  The
scanning dise is of aluminum which has
been painted blacks it is three feet in diam-
eter and provided with 50 holes, 1/16-inch
in diameter, which have been drilled in a
spiral path along the outer rim of the disc.
The photoelectrie cell, which is approxi-
mately two inches in diameter, is located
in a box mounted directly behind the dise.
To turn the disc a ID.C, motor is used, which
operates also the generator of a synchron-
izing eurrent used to control the speed of
the motor turning the receiving dise. The
amplifier equipment is located in a long
box at the rear of the frame. Iive stages
of amplification are used, and distortion
has been reduced to a minimum. The im-
ages scen by a Ravio News representative,
though taken just after the sky had clouded
over before a violent storm, were remark-
ably clear and distinct in their movements.

SHORT-WAVE TELEVISION BROADCASTING

Ticenses for experimental television trans-
mission which have just been issued by the
Federal Radio Commission anthorize tele-
vision transmission by the Radio Corpora-
tion of America, New York, under the call
2XBS5; Westinghouse Fleetric and Manu-
facturing Company, East Pittsburgh, Pa.,
under the call 8XAV; J. Smith Dodge,
Lexington, Mass.,, under the call IXAY;
Harold E. Smith, Becacon, N. Y., under the
call 2XB3U; P. S. Lneas, Los Angeles, under
the call 6XBW; F. L. Carter, Long Island
City, N. Y, under the call 2XBT, and the
Acro Products, Inc., Chicago, under the call
9XAG. These licensees are authorized to
transmit in the channels between 4,700 and
4,900 kilocycles (63.79 to 61.19 meters.) The
Jenkins Laboratories, Washington, also have
been licensed to undertake television trans-
mission, nnder the call 3XXK, on 2,140 and
4,280 kiloeveles {140.1 and 70.05 meters.)
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'Eg THE AMRAD MERSHON CONDENSER EE’
R o) i Lo .

Send for

YOUR FREECO

of our new book

MERJHON CON

One of the most sensational
devices in the history of
radio . engineering — the
Mershon Condenser has
revolutionized the building
of electrical sets, B Elimia-
ators, Power Packs, and has
a ‘score of other important
uses in radio.- Un-
affected by moisture;
tremendous capacity

in small space—and
lower priced than pa-

per condensers.

£

e %
el

The—
AMRAD CORPORATION
Medford Hillside, Mass.

[eleg]
J. E.HAHN President
POWEL CROSLEY, JR., Chairman of the Board

Plcase say yor saw it in Rapro NEws.

www.americanradiohistorv.com

on the

DEN/JER
“;9

Self- Healing
in case of
Puncture -

We have issued a new
book describing  the
Mershon Condenser,
showing hook-ups and
diagrams, and giving in-
formation about itsmany
uses In the radio field.
We will be gladtosend
you a copy if you will
address Depart-
ment 18, or use
the coupon below
for quick action.

L)

THE AMRAD CORPORATION I
Medford Hillside, Mass.
Gentlemen:

Plc_as_e send me a copy of your new booklet
describing the Mershon Condenser.
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aves tubes
—sWweetens
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 outtubes
and harm sets. '

Wirt A-C Voltage Regulator

protects set e ke
and tubes, REGULATOR
eliminates L
extraneous l%

line noises
and thusim- >
provesthe 72,
tonal quality To
of your set.
The speak-
ing voice
comes in VOLTAGE

truer and clearer, music is sweeter
and more pleasing, and the har-
mony perfectly balanced.

Only $2.25. If your dealer cannot
supply you, send direct. Get yours
today.

THE WIRT COMPANY
5221 Greene St., Philadelphia, Pa.

INDICATOR

% PINSTO
TURN THIS CONVENIENGE

RING TO  "OUTLET
CONTROL

Push-Pull Power Stdage
for Dynamic Speakers
For best results, every dynamic type
speaker should be preceded by a push-
pull amplifier. This is particularly true
because they reproduce frequencies as
low as 3o cycles and the attendant hum
from raw AC on the filaments of power
tubes is greatly pronounced unless fil-
tered out by a push-pull “amplifier.
The AmerTran completely wired push-
pull power stage has been specially de-
signed for dynamic speakers. Consists
of type 151 input and output trans-
formers(200forworking outof21otype
tubes or 362 for 171 type tubes). Com-
pletely wired with sockets and resis-
tances. Also available for cone type

speakersandfor both21cand 171 tubes.
Licensed under Patents owaed or controlled by R.C. A.
and may be bought with tubes
Price complete(withouttubes)$36.00.
(slightly higlher west of Rocky Mouatains)
Wrire us for hook-up of this remarkable instrument,

AMERICAN TRANSFORMER COMPANY

Transformer Builders for more than 28 Years
262 Emmet Street, Newark, N, J.

Making Efficient Coils

(Continued from page 234)

the secondaries should have 8% turns of No.
26 D.C.C. wire; giving a winding length
just about two inches.

The antenna primary P1 will have 18

turns of the same wire, wound starting
just about %-inch from the filament end
of S1 and on the same winding form (See
Fig. 2B.)
' Primary P2 will have 14 turns of about
No. 85 S.C.C. wire wound on a I134-inch
form; and this winding will be continued
for another 14 turns for the ncutralizing
coil NC.

To avoid the difficulty of making a mov-
able tickler, a fixed tickler with a variable
condenser C3 is used to control regenera-

tion; the variable condenser should have a ~

capacity of .0005- or .00035-mf. It will be
satisfactory to wind the fixed tickler just
over the filament end of S2; cementing a
narrow band of celluloid and then a strip
of corrugated paper, cut from a vacuum-
tube wrapper, over S2 to provide spacing
between the windings (See Fig. 8B.) This
tickler will require only 5 or 6 turns of fine
wire for satisfactory regeneration of a
detector tube such as the 201A.

The antenna and detector tuning coils
should be separated six or seven inches and
should be mounted at right angles. Mount-
ing the coils just behind the tunihg con-
densers, away from the panel, will generally
prevent any trouble from hand capacity.

Radio for Airplanes

(Continued from page 203)

the operator may cover the entire range
of wavelengths now in general use, in-
chiding the 600-mcter band, if he so desires.

The generator of curvent for the
airplane transmitter, showing the
stugle wane which rotates it, by
air pressure, when the plane is

flying.

The wind-driven generator was mounted
jin an exposed position on one of the wings
of the plane. It has an output of 1,000 volts,
which feeds through the filter box to the
211 tubes. This supply is used also to feed
the plates of the two 210 tubes after pass-
ing through suitable resistors to reduce it
to the required 350 volts.

AID FROM AMATEURS

At frequent intervals throughout the trip,
2XKB broadcast requests for data on the
reception of its signals and, from the re-
ports thus obtained, much valuable infor-
mation was gained. One of the first re-
ports to reach the office of the Radio Cor-
poration after the start of the flight was
sent by A. W. McAuly, of Oakmont, Pa.,
operator of amatcur station S8CEO. This
report, which is typical of those received
from amateurs in all parts of the country,
reads in part as follows:

Please say you saw it in Rapto Ncws.
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-in all its phases!

Complete instruction course in three
volumes. Every point of aviation effic-
iently and thoroughly treated. Subjects
covered in these volumes—

MODERN
AIR CRAFT

700 Pages
500 Illustrations

Contents of each chapter—
1. Aircraft Types. IL
Lighter - than - Air Craft.
III. Early Airplane De-
signs,  General Design
Considerations. IV. De-
sign and Construction of
Aerofoils. V. Arrange-
ment, Fabrication and Bracing of Airplane Wings. VI,
Airplane Fuselage and Landing Gear Construction.
VII. Airplane Power Plant Types and Installation.
VIII, Aviation Engine Design and Construction.
Air-Cooled Engines. IX. Aviation Engine Design
and Construction. Water-Cooled Engines. X. Avia-
tion Engine Auxiliaries. XI. Aircraft Propeller
Construction and Action., XII. Airplane Equilib-
rium and Control Principles. XIII. Unerating, Set-
ting Up and Aligning Airplane. XIV. Inspection and
Maintenance of Airplanes and Engines. . De-
tails of Modern Airships and Airplanes. XVI. Sea-
planes, Flying Boats, Amphibians and Other Air-
craft. XVII. Some Aspects of Commercial Aviation.

VIII. Aircraft Instruments and Aerial Navigation.
XIX. Standard Nomeneclature for Aeronautics
Report No. 240, Part 1.

This book is written in simple, understandable
language.

PRICE $5.00

AVIATION
ENGINES

Thig treafise, written by &
recognized authority on all
of the practical aspects of
internal combustion engine
construction, _ maintenance,
and repair, fills the need
a3 no other book does.
The matter is Iogically
arranged; all descriptive mat-
ter i3 simply expressed and
copicusty illustrated, so that
anyone can understand air-
plane engine operation and
repair even it without pre~
vious mechanjcal training.
This work IS invaluable for
anyone desiring to become
an aviator or aviator mechan-
fclan.

274 PAGES PRICE $1.25

A. B. C. OF
AVIATION

‘This bock describes the basle
principles of aviation, tells
how a balloon, or dirigible is
made, and why it floats in the
air. Describes how an airplane
flies. It shows in detail the
different parts of an airplane.
what they are, and what they
do. Describes all types of air-
planes and how they differ in
construction, as well ag de-
tailing the advantages and
disadvantages of different
tyDes of aircraft. Itincludesa
complete dictionary of avia-
tlon terms and clear drawings
of lcading airplanes.

PRICE $1.25

Remit by cash, stamps, check, or money order
No C.0.D.’s

We Pay Postage On All Books

CONSRAD COMPANY, Inec.
NEW YORK
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FOLLOWING SIGNALS 200 MILES

«Radic Corporation of America, New
York City. Gentlemen: The following is
a report of reception from the airplane ra-
dio station 2XKB by amatewr station 8CEO.
'The signals of 2XKB were first beard here
on March 17th at 5:25 P. M. The operator
was using voice and announced that they
were flying over the Potomac in the vicinity
of Washington. He asked someone for a
report on the modulation and signal
strength. Signal strength here about R4
to R5; modulation slightly rough but easily
understandable. At 5:34 the operator was
using code and announced that they would
land at Bolling Field in a few minutes.
Note somewhat wavery but readable, sig-
nal strength about R6, weather cloudy. I

heard him well until he was ready to land. : S
“March 19th. At 5:23 P. M. heard 2XKB . #{’ i i~
calling NSF with voice. The signals were : o

fine, about R7. T heard him well until he = . &

was ready to land. He spoke about the

cquipment he was carrying and said that { aw)

they were flying over the city of Washing- o - s

ton. He also gave some instructions re- d ; b 5 t

garding landing. escrl es many oppo’ lunl Ies
L

“March 20th. Heard 2XKB calling TR —
Kl)il(xcoln codg1 at 2:37rP. M. The signals " %’,‘;3&32 '¥'§A’$ - ?0 _make bl m.oney
in the Radio field.

were hard to copy on account of rapid The National Radio Institute is f

swinging. At that time the plane was 5,000 the oldest and largest Radio §

N ¥4 home-study school in the world
fcet up over the Allegheny Mountains ac- £l ‘IélhztllsDligpg:edpl;grrég;ieodnsofmen ; , ;
5 [ ' the Radio —Ssome & c .
cording to the contents of 2 number of mes- o of ther now holding leading po. & ‘}‘Iczrsehs ii,,bOOI‘ t‘fha‘i).s shown tma}%_ after gag.. the lf"ay to
) N . . 4 sitions in this industry. You'll & 3

sages copied here. From that time until NI trmined men in pac. B e . on the big opportunities in HKadio. I'm mnot
414 P. M., when he suddenly stopped trans- i tically every Radio organization asking $5 or $6 for this book—it’s FREE. If you're
$:14 P. M., when he sudc nl'} Pp <1 N B):-cf any lmopuimiie thenighout earning a penny less than $50 a week clip the coupon
mitting, the copy was ¢ isconnected, but B tested trammg that enabled these b below and get a copy of this free Radio book for yourself.
enough was obtained to show that they are 4f| men to sct ahead is now open to 4

Salaries of $50 All the Way Up to $250 Weekly
] Not Unusual
Radio—the NEW, speedy, growing, live-wire profession—needs trained
men for its good jobs. Television, trans-Atlantic Radio telephony, many

you. And this training has been
improved, enlarged greatly to
keep up with the constant ex-
pansion of Radio opportunities.
Executive with Big

giving an account of their experiences, fly-
ing conditions, and other information which

would be extremely valuable . i form'afmon i Corporation other wonderful inventions and developments are being made eonstantly
from some planes under certain conditions t'?rrs?mr:lo'lvyrelcgg; in this field! Each one means more big-money opportunities for a trained

Radio man. My book gives the facts about these Radio opportunities.
And more——it tells how you can get all the training in Radio you need,
quickly and easily in your spare hours at home, by my new and practical
methods. In a short time you, too, as have hundreds of others, ean be
prepared to take advantage of these big-money Radio opportunities—
salaries of $50 all the way up to $250 a week not unusual. My Iree
Book will give you all the Faets and Proof.

Extra Dollars for You Almost At Once
Think of making $15, $20, $30 extra each week ‘“‘on the side,” without
mtprfermg with your regular job! I’ll show you how to do that, too, by
using spare time that you’re wasting now. I'll show you how to turn
what I'm teaching you into eash almost at once, when you and T get
started together. My Free Book tells you all about it. If you send for
the book today, and if you have the average man’s ability, it's possible
for you to be making extra money thirty days from now. And you'll be

of big Hammar-
lund-Roberts _or-
ganization. My
guccess here and in
my {ormer position
as Editor of Radio
Home due to the
splendid training I 5
got from you "—Teslie G. Biles,

1182 Broadway, New York City. &
Earns $1000 by Spare Time G

Work

cven though the reception is not complete.
At 3:56 P. M. transnission started again
with the announcement that they would con-
tinue sending press.

“At 4:05 P. M. 2XKB was heard calling
KDKA on voice. Signals R7 to RS, the
voice Detter than code. At 4:25 P. M. the
operator in the plane announced that they
are circling Bettis Field, Pittsburgh, and
concluded by saying that he was reeling

“In gpare time in
the evening I have ¢4
made about 81000
since starting your
course. I am going
right ahead with

up the antenna in order to make a landing. %rk{;easign?or%%g a ready for a good full-time Radio position after eight to twelve months’
“March 22nd, 5:45 P. M. 2 XKB heard diosureigz'xﬁeldof &  of spare-time training. : : -
. - . . imi - ¥ L4 H H
calling WNY in code. Weather clear, sig- mnm,_v-_Del‘é’;s“%;%em,"SDO‘L‘}‘; E I’ Send You this Big 64-Page
nals R5.  Six- messages copied complete. o oxboro, Mess ver 5500011 . Book FREE
This was the last heard from the plane at Yearly My book is filled with photos and facts—the pay-
. I y “Two years ago 1 raising facts you want to read. If you’re interested in
this station.” teg"&lilllid_fgr yc%\:llli ¥ | Radio, or if you're interested in making more money,
Many other amateurs showed their inter- miner by trade. = you owe it to yourself to read this book. The book
O A h Now I'Mm manager & absolutely won’t cost you a cent, and you place
est by similar letters, which give a record of for the entire state e T vourself under no obligation by sending for it.
peints at which the plane’s signals were QiMichisanfontie [ Y adi\ffné’f,iv‘o"f"ihi}éa%‘;expﬁ%egﬁiciﬁfegcefooﬁﬁagtarlée
heard. g&%o%%nu:‘{}%g({ J. E. Smith quired. Send coupon today.
— and_ dommiion on sales that {8 Address J. E. SMITH, President
Radio Terms Illustrated ; %r{lg %Ifsozﬂl tllagzgcrgéltiw;h?gg; National Radio Institute, Dept. 9-SS,Washington, D, C.

Ave,, Chicago, 1!

o il e e e e e e e e e e e S e S 420 e S S e et S o

J. E. SMITIH, President,
National Radio Institute,"
Dept. 9SS, Washington, D. C.

Dear Mr. Smith: Kindly send me your free 64-page Radio
book, with all information about learning Radio for bigger
pay. I understand this places me under no obligation.

C.MmoLINELLL-
“Silent (K)Nights”

Please say you saw it in Rapio NEws.
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The funniest comic in America,’Smatter
Pop? will keep you in stitches from the
moment you open it until you have read
and reread every page time and time
again. Fifty full-page comies in this
edition of ’Smatter Pop?—Hundreds of
real laughs. C. M. Payne sure knows
how to get under your skin and bring

Meect
family.
clse has failed.

“POP,”

copy now !

supply you, fill in the coupon and mail to us.
funniest comic ever written.

Barrels of FUN !

out every laugh in your system.

“Desperate Ambrose,” and Pop’s little
They can make you laugh when everything

Ask vour newsdealer or, if he can’t
The

Don’t miss it ! Get your

LISSEN---SMATTER POP IS WHAT IM
LOOKING FOR . 'SMATTER POP | SAY/ SO
DONT HOLD ME UP. DON'T HOLD ME UP

MAIL, MYy COPY NOW---NOW | SAY-=~=
HERES MY QUARTER---MY TWENTY~ j
FIVE CENTS--~-~SO RUSH. - {

NAME .. e e mccm =

ADDRESS . ccnccccaemaea

Yoo STATE oo Q
v e B crmendde, }\ H

Y s

EXPERIMENTER PUB. CO.
230 FIETH AVE.
NEW YORK COTY

Radie Convenience Outlets

Know the greater convenience of a home wired for
radio. Bvery connection to loud speaker, aerial and
ground, A, C. outlet, and batteries taken care of in
8 neat, efflcient way. Fit any standard switch box.

No.

135—For Loud Speaker..,. ..$1.00
137—For Battery Connections. 2.50
136—For Aerial and Ground... 1.00
138—TFor A: C. Qutlet..:..... 1.00

With Bakelite Plates
Rich satin-brown Bakelite plate,
with beautiful markings to harmo-
€.1ze,:1t 25 cents extra. Seeillustra-
A0N.

A\

At Your Dealers

YAXLEY MFG. CO.
Dept. N, 9 So. Clinton St.
Chicago, I1L

BUILD YOUR OWN
EXPONENTIAL HORN

@ This marvelous 17x21-in-

exponential horn with a
96-in. air column can be
' casily built by any ama-
teur of '4-in. soft wood,
- which produces the most
_ wonderful tone quality.

¥ We furpish you with
a set of FULL-SIZED
PATTERNS, which have
been accurately and
seientifically worked out
according to the exponen-
tial principle. Simply saw
# out the wood to the size
¥ and shape of the patterns
and nail and glue to-
gether and you have the
latest and

MOST EFFICIENT TONE PRODUCER
Send $2.00 for a set of these full-sized patterns and
complete instructions, or we can furnish you the COM-
PLETE KIT, which inctudes the wood cut to fit, the nails,
the glue, our largesized CONCERT UNIT, and full
instructions. All complete with postage prepaid for 311.75
in the United States and $12.75 in Canada.

RADIO PRODUCER COMPANY .
1245 Jefferson Bldg. Peoria, Il

Please say you saw it in Rapio Nuws,
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How Much Amplification?

(Continued from page 218)

the set, an oscillation may be set up which,
although even pessibly above the audible
limit, may cause a subconscious feeling of
distortion.

Trace down every one of those parasites
which suck the very lifeblood of distant sig-
nals. Be not too anxious to add another
stage of amplification, until you are sure
that the amplifier you already have is work-
ing at the absolute peak of cfficiency. 4
little clarity is worth wolumes of loudness.
Strive for quality, not quantity. Remem-
ber that a good amplifier is more greatly
to be desired than rubies, or a shining panel,
or cven a full log-book itself; for therein
lies enduring satisfaction,

A Britisher Chats on Radio

(Continued from page 211)

week. About the same time, Mr. W. W.
Burnham, a clever amateur, who later was
boss of Burndept, Ltd, makers of radio
sets, was letting fly with gramophone rec-
ords transmitted from his private station.
Oh, the work I scamped at the office so
that I might not be too late for Burnham’s
shows! I had put in a one-tube set, with
reaction (I should say feed-back) (“regen-
eration”—Enrror) by this time, and a cou-
ple of pairs of telephones for self and wife
(or visitor).

The kids still took no notice, except at
bedtime, when they exhibited a wild interest
in radie. But I was an experienced parent
by then and was not to be caught. I had
been a kid myself and had grasped at any
straw to put off the evil moment of retire-
ment to a bed completely surrounded by
hears, giants, wicked uncles, hobgoblins and
ogres.

A FAMILY COUNCIL

I will admit that the wife consented to
wear the telephones on occasion, though I
realized that they sadly interfered with my
mother’s grim tales of how the doctor said
that there was no hope for the vicar’s aunt
except nourishment and complete 7rest.
Moreover, it is a fact that when my wife
donned the phones they undid a dollar’s
worth of the barber’s work, and when she
quitted them they pulled out numerous ir-
replaceable hairs. But she had plenty to
spare, I argued. That was before bobbing
and shingling had begun. Now that the
hair ain’t there to speak of—we have a
loud speaker. That’s just like life and luck.

Sometimes, when Burnham was putting
over Shubert’s “Unfinished Symphony,” or
Marconi’s had roped in Melba, I got the
phones clamped on Mrs. B., who kindly con-
sented to drop her book, put on the “loving,
patient wife” look and sit with them as a
martyr’s crown. Then my pride in the set,
my enjoyment of the music and my lecture
on the theory of radio were completely
spoiled by the knowledge that (a) the lady
was just obliging me—being “pally,” as we
say here; (b) thinking about tomorrow’s
dinner—*“toad-in-the-hole” or stewed mut-
ton; and (c¢) should she wash the drawing-
room curtains and have them dyed lemon-
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vellow or stick me for seven and a half
dollars and get new ones?

Inevitably, in the middle of the show my
kid daughter would pipe from her cot,
“MAma! ma-MA!”  And when mamma
said, “What is it, doodlums?” the reply
would be, “Ze Dbikkit has made nasty
crumbses all over ze bed an I’se so hot and
can I have a dink of wa-er?”

“The precious lamb.”  “The naughty bis-
cuit”  “Of course she can have w:
gallons of it, if she likes,” ete. Meanwhile,
Mclba’s golden notes were clean wasted.
You can’t enjoy Melba alone. It’s like seec-
ret drinking!

THE LOUD SPEAKER

In December, 1922, the British Broadeast-
ing Company began its operations and
regular daily programs were radiated from
2L0O. Corn in Egypt! Loud, hefty signals
on the merest bit of galena! But I added
one slage of audio-frequency amplification
and bought a loud speaker. “That,” T mut-
tered, as I paid the money, “will fetch the
family ” T was in grievous error. I must
tell you about my first loud speaker.

It had bronchial trouble and hereditary
epilepsy when they sold it to me, besides not
having got over the distemper. It was of a
diminutive breed, three hands high, bowed
in the leg and docked in the tail. The horn
part was made of a material which looked
like black cardboard sprinkled over with
coarse gunpowder, and when tapped
sounded like a cracked dinnev-plate. The
working part apparently contained the es-
sentials, but evidently housed in addition a
collection of small loose picces of metal and
gluss.  Morcover, T believe it gave hospi-
tality to a buck Mexican jumping-bean.

‘When the sct was dead this strange pet
used to stand around in a sullen sort of
way, breathing hoarsely with its mouth
open; but when the juice was turned on it
crackled something like a bonfire when it
has just begun to catch hold properly. The
superimposition of a throaty tenor broad-
casling “Songs of Araby,” upon that basis,
resulted in a sound which T may fairly de-
scribe as the combination of a flute solo and
the asthma ward of a hospital.

This particular animal refused to recog-
nize human speech. One evening it gave us
a fifteen minutes’ imitation of a bullfrog
trying to shout down a buzz-saw, and the
next morning we found that we had been
hearing an appeal by the Lord Mayor of
London for donations to Guy’s Hospital.

The louder and brisker the musie the
more our “dumb friend” became excited.
When a rveally virile military band was
put over, the little blighter hopped about
the table like a sparrow on a string;
and I remember that one Christmas Sunday,
during a performance of the “Hallelujah
Clorus,” it took a flying lcap and landed
on Grandma’s lap, provoking the old lady
to utter tremendous criticism of “these
new-fangled contraptions.”

Nobody loved him, except me, and when-
cver T suggested giving him a little try-out
the domestic temperature raced to zero as
fast as a rat moves in front of a bull-pup.
And then some.

After that phase I reverted to telephones,
and in my solitary despair spent many
months in wild adventures with “quack” cir-
cuits. I was no better than a childless
widower. Meals came and went. Children
had mumps and parties and toothache and
prizes for Seripture Knowledge; while I,
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PRONOUNCED

Radl'l'ubes

HEN you install a set of CeCo Tubes in your

radio, you immediately notice a greater clarity
in reproduction—a marked increase in sensitivity, so
noticeable on distance reception and better volume.
But your greatest satisfaction will be in the longer life
they give, making them truly the most economical
tubes to buy.

These outstanding features are characteristic of all
CeCo Tubes, both in the A. C. and battery types, and
are partially due to the CeCo exclusive method of
evacuation.

With the tubes (the heart of your radio) there is no
substitute for quality—it pays to buy proven per-
formance, as demonstrated by CeCo Radio Tubes.

Write for a copy of our booklet, “Getting the
Most Out of Your Radio.” CeCo Tubes are
for" sale by the best dealers everywhere.

CeCo MANUFACTURING CO., INC.
PROVIDENCE, R. 1.

Please say you saw it in Rapro News,
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most remarkable stories ever written.

And AMAZING STORIES each ‘month
brings its readers many of these wonderful tales
of interplanetary communication. Stories by such
well-known writers as H. G. Wells, Jules Verne,
Earl L. Bell, Miles J. Breuer, M.D., and many
other famous authors. Read the works of these
great men, many of them are classics, others un-
doubtedly will be. Be sure and obtain your copy
of this remarkable magazine of
“scientifiction” each month.

AMAZING STORIES

Over onc hundred pages—fully illustrated
Large magazine size

At all newsstands or write direct

Experimenter Publishing Co., Inc.
230 Fifth Avenue, New York, N. Y.

By the World’s Most Famous Authors

A few years ago transoceanic airplane flights were set down as
mythical possibilities, as “pipe dreams,” as pretty fairy tales.
oday, however, they have become actual accomplishments,
fast arriving at the stage where they are considered common-
place. And so it may be with interplanetary communication
within a short span of the next few years. Today an engrossing
subject for fiction—tomorrow a vivid reality. One can hardly
imagine the brilliant manner in which the artists of the pen
have colored their tales of interplanetary communication
unless they have allowed themselves to be lost in the price-
less lore of AMAZING STORIES. Tales by the greatest
authors of the day—ingeniously interwoven with a rare
combination of romance, adventure, and science—the

Term Sept. 10. Catalogue Free

18 Boylston St. Boston, Mass.

RADIO® SCHOOCL

MASSACHUSETTS RADIO and
TELEGRAPH SCHOOL

il HOOK.UP BOOK FREE

CARBORUN
M\}& RADIO

Improve your ré;eﬁﬁ@)n with

( CARBORUNDUM

| Stabilizing Detector Units,

| Grid Leaks and Resistors
| THE CARBORUNDUM COMPANY

DEPT.D-1, NIAGARA FALLS, N. Y.

Shows the latest A-C circuits, the newest ideas

and parts you want here. Save money.
he best in parts, Kits, complete factory-
built sets and supplies. Orders filled same h 1
day received. Write for iree copy now. -

B8ARAWIK CO., Dept. 809%A CHICAGO, U.S. A,

BiG NEWFALL CATALOG--4000 items
in radio at startling low prices. Get the sets % / 3
o 4

& §

Standard discounts to dealers, set butlders, agents.

Please say vou saw it in Rapio News,

condensers that are|
Built Better — to endure

| Write for The Research Worker.
A free monthly:publication.
DX WIRELESS CORPORATION
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the scape-goat, the pariah, the prodigal par-
ent, “footled” about with my absurd gadgets.
The scorn of a six-yvear-old for the senilitics
of its male parent makes the serpent’s tooth
look as blunt as Table Mountain, believe me!

Presently I began to realize that I was an
outcast and that even the triumph of re-
ceiving 40 stations, on a circuit designed in
defiance of all the orthodox principles, was
not worth the approbation of those strange
apparitions, wife and children. Where were
the jokes and smiles of yester-year? Where
the genuine wifely smile at the boyish
pranks of the hushand who would never
grow up? Gong! Vanished like a volt
when the fuse has blown!

THE TAMED LION

Solemnly I sold the junk! Soberly I pur-
chased—at trade terms, as befits the prudent
householder-—an honest-to-goodness, house-
hold, guaranteed, two-control, perfectly un-
interesting walnut-cased, horror of a genu-
ine “home-joy” radio-receiver, coupled to a
loud speaker patented in every country in
the world, and the U. S. A. Sadly, yet
hopefully, I hooked it up. I provided an
easy, simple method of charging the “A”—
or perhaps it is the “B”—battery and a per-
fectly harmless means of providing for the
needs of the anode (plate—ZEprror) from
the house eclectric-lighting mains. All very
religious, unexciting, orthodox, safe, easy,
simple and guaranteed.

The result was a miracle. The family sat
up sharply and took notice. The new loud
spealeer, a pleated cone, aroused their curi-
osity. How could a piece of parchment do
it? Clever daddy! Daddy thawed slightly
and explained. They did not understand
the explanation, but they understood there
was a great advance! Near bedtime there
were vociferous demands for the wireless.
Mrs. B. said she didn’t mind hearing the
“wireless,” if there was anything decent
(“decent” means “good”) on. So on it went,
and the kids heard it through the ceiling
till Morpheus took them, unawares.

Even that set went, in favor of “the latest
model.” And now, when I want to pass the
lawn-mower over the lawn—my only exer-
cise—the ery is, “Oh, daddy, isn’t there any-
thing nice on the ‘wireless’?”

And so I have to give up field-sports, wipe
my boots carefully and turn on the latest
thing in orchestras. It's music they want.
Radio qua (as—Eprror) radio has been
abolished in my home.

That’s my history. Any parallels, in the
U. S. A2

RADIO TERM ILLUSTRATED

Is THERE'
ANYTHING FLseE
MR. STUFFLY?

“Body Capacity”
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The Uses of Meters

(Continued from page 227)

receiver is known, it is an easy matter to
service a storage battery or dry battery
supplying eurrents to the filaments. Sup-
posing a set is found to draw two amperes;
the sct is used on an average for three
hours a day and a storage battery with a
serviceable current-capacity of 80 ampere
hours is used. The current rate is then
multiplied by the number of hours of use
and the product is divided into the ampere-
hour rate of the battery. In this particular
case, the battery will last a little over 13
days before it is necessary to recharge it.
It is desirable to know that the battery is
actually delivering its proper voltage dur-
ing this period; regardless of its nominal
rating, it should be recharged before any
serious drop is shown. In figuring the life
of dry cells; the large ones used for light-
ing the filaments of vacuum tubes of the
199 type have a life of about 30 ampere
hours.

ALTERNATING-CURRENT METERS

Besides these common types of meters
used for radio veceivers, there ave a num-
ber of other indicating devices unsed for
test purposes. One of these meters which
is being uscd at present to an increasing
extent is the A.C. voltmeter. For practical
measurements of alternating currents and
voltages, iron-vane systems are used ahmost
exclusively. The principle of this type of
meter (both for current and voltage) is
that of the repulsion of two similarly mag-
netized pieces of iron, one of which is fixed
and the other arranged to rotate. Thesé
iron vanes are magnetized by a coil which
surrounds them, containing heavy wire in
the case of an ammeter, and fine wire for
a voltmeter.

Sinee alternating-current tubes are gain-
ing such favor, it is found that an alter-
nating-current voltmeter with a low range
is cssential for correct operation of sets
employing these tubes. The use of a series
resistor in the filament circuit of cach tube
and a suitable A.C. voltmeter for measuring
the voltage supplied to cach of these tubes
will enable the fan to operate them cor-
rectly and obtain much longer service and
greaier satisfaction.

There are also a number of meters de-
signed for measuring currents of very high
frequencies.  Most ammeters and milliam-
meters used for low-frequency  (G0-cycle)
alternating-current work are entirely un-
suitable at higher audio and radio frequen-
cies. This is dne to the fact that the cir-
cuit within the high-frequency meter must
have a very low capacity and inductance;
otherwise, part of the current may flow
through or be lost in heating the dielectric
(the amount depending upon the frequeney
of the current) and the meter will not be
correctly calibrated for all frequencies.

There are two types of meters employed
for these high-frequeney currents; the most
common is the hot-wire meter, consisting ot
a picce of resistance wire which increases
its length when heated.  (TWig. 3.) This wire
is attached to the indicating needle, which
is moved around as the heat increases and
the wire bends. The difficulty with this
type of meter is that it is affected by
changes in the room temperature and the
wire has a tendeney to stretch when no
current is passing through it.
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. .can be made an Electric

A.C. Set without changes in
wiving oy even the cost of new tubes

Kuprox A.C. Power Pack.
Makes any battery set an
electric A. C. receiver.
$32.50 up.

Kuprox Multi-rate Recti-

fier, for trickle charging,

dynamic speaker opera-
tion, etc. $11.50

Kuprox Replacement Unit

eliminates acids, liquids,

bulbs from trickle char-
gers 00

HERE'S no necessity for discarding a good
battery operated receiver to get the conven-
ience of A.C.operation. The Kuprox A. C. Power
Pack converts any good set into an electric A. C.
set, without changes of any kind in wiring, with-
out the use of harnesses or adapters.

Kuprox equipped, your present set, using your
present tubes will give you super-fine A. C. op-
eration. Everything your radio did before, it will
do even better. And there’s nothing to bother
about . . . the entire set turns on and off at your
light socket. The Kuprox A. C. Power Pack is
a permanent addition to your set that will double
your radio enjoyment.

Several models are offered. One that supplies all
radio power for any size set. Or separate fila-
ment and plate models for those who desire this
form. And an efficient “A” model that supplies
filament current and will operate in conjunction
with any good “B” eliminator. Priced from $32.50
up. See the various models at your radio dealer's.
Or, if you first desire more information, we’ll be
glad to send it if you will write.

THE KODEL ELECTRIC & MFG. CO.
Formerly The Kodel Radio Corp.

501 E.Pearl St . .

Cincinnati, Chio

Please say you saw 1t in Rapio NEwsS,
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Thousandsuse Tele-
vocal Quality Tubes
. . . there must be
a difference.! All
standard types. Ask
for them at your
dealers.

Televocal Corporation
Televocal Building
Dept. A.2

588 12th Street
West New York, N. J.

Your Tubes <
STEADY AS THE STARS
When AMPERITE-Controlled

Don’t let “A” battery current fluetuations spoil
your radio reception or ruin your tubes. Install
Amperites and automatically keep the filament
temperature constant according to tube rating.
Entirely unlike fixed resistors. With AMPERITE
control_tubes last longer and your set sounds
better. Panel arrangement improved and wiring
simplified. Tuning is easier and volume is in-
creased. A type for every tube—battery or A. G,

$1.10, with .
['gmgjtj{’lf l‘;{;] %dza/[ annpaty(

all ~dealers, | 50 FRANKLIN ST., NEW YORK

INDICATOR__- WIRE
NEEDLE ™™~ ~L00P
g b 5
1 Ea '\
GALVANOMETER . PERMANENT
MAGNET
THERMOCOUPLE
A
A 7 4
HEATER -~
WIRE
FiG. 4

The thermocouple is composed of two different
metals, which generate current with a slight
degree of heat. This curvent is registered by
the ultra-sensitive galvanometer, the loop of
which twists in its permanent field.

The other type of nieter used for high-
frequency currents is the thermocouple
type; this consists of two dissimilar metals
welded together and attached to a heater
wire through which the alternating current
passes, as shown in Fig. 4. A small cur-
rent is produced by this thermocouple and
applied to a standard galvanometer move-
ment with the correct calibration. Of
course, the greater the heating effect of
the wire, the greater the current produced
at the thermocouple and the greater the
deflection of the indicator resulting. This
generation of current in a thermocouple is
a well-known phenomenon and the explana-
tion of its operation will be found in any
good treatise on physics.

Ammeters of this type are used prin-
cipally to measure the radio-frequency cur-
rent produced by radio transmitters. They
have very little use in radio receivers;
although they are used in some cases to
indicate the radio-frequency current pro-
duced by the oscillator in a superhetero-
dyne.

REE ‘*Amperite Blue
Book'! of latest cirouits
and_construction. date.
Write Dept. B. N.-9-

RITE

The "SELF-ADJUSTING” Rheostat

’BIG DISCOUNTS

7O SET BUILDERS

Big New Fall Catalog—4a000 Bargains—Latest A-C
circuits. newest ideas in radio, at startling low prices.
The sets and parts you want. Save money. Best Darts(i
kits, complete factory-built sets, supghes. Orders filles

same day. Wrgte%l dfor ree cgpy. Standard discount
to dealers, set builders, agents. R

garawik Co-. Dept. 809E Chicago. U.S.A.

Quality Apparatus

Our latest bulletin No. 929 describing our com.
plete line of quality apparatus is yours for the
asking.

30 State St.,

Write for it today.
GENERAL RADIO CO.

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE AND INVENTION, whick can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radic magazine
in existence. .

Plenty of “How to Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature.

Radio Articles Appearing
in September Science and
Invention Magazine

RADIO VIA TELEPHONE LINES
DIRECTION FINDING FOR PLANES
RADIO SAFETY CODE

NEW RADIO DEVICES

RADIO ORACLE

LATEST PATENTS
REBROADCASTING A RADIO “ECHO”

Cambridge, Mass.

Please say you saw it in Rapio News.
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CARE SHOULD BE
TAKEN
IN CHOOSING
LOUD SPEAKER
Acoustic Engineers Recommend

Use of Book by Well-known
Authority for Instruction

“The necessity for care in choosing a loud
speaker cannot be over-estimated,” say
acoustic engineers. A radio is but the vehicle
used to bring in broadcast entertainment, the
true reproduction of sound depends almost
entirely on the speaker. It follows, if the
loud speaker does not meet the requirements
of the receiver, reception will not be ‘at
maximum. Consequently the entertainment
of the listener-in is often unwittingly spoiled
by failure to recognize the importance of a
good speaker in getting maximum results
from his set.

Education of the public in speaker con-
struction and design is necessary according to
these experts. They recommend “HOW TO
BUILD MODERN LOUD SPEAKERS,”
written by Clyde J. Fitch, as being the most
efficient source from which this information
may be obtained. The book is written in a
style that is not only tremendously interesting
but. also decidedly easy to read. “HOW TO
BUILD MODERN LOUD SPEAKERS” is
the most complete treatise of its kind avail-
able. It thoroughly explains every known
type of speaker and gives full instructions for
building. It is well to remember that if the
proper speaker is not used the enthusiast
leaves himself open to all manner of distorted
reception. Crackling noises, fryings, whistles
and squeals—these disturbances, often laid
to the set, can in reality usually be traced to
the speaker. Also the fact that a speaker
works well with one set and not with another
is no reason to lay faulty reception to the set.
““So,” the experts point out, “you must under-
stand the speaker if you are to receive the
maximum results from your receiver.”
“HOW TO BUILD MODERN LOUD
SPEAKERS,” by Clyde J. Fitch, is not only
the best source from which to obtain this
essential information, but also probably the
cheapest. Complete, dependable data on
every speaker known in radio—full instruc-
tions for building. All this for only twenty-
five cents, the price per copy of “HOW TO
BUILD MODERN LOUD SPEAKERS,
by Clyde J. Fitch. Mail this coupon to
Consrad Company, Inc. 230 Fifth Avenue,
New York, N. Y.

CONSRAD COMPANY, INC.,
230 Fifth Avenue, New York, N. Y.

Gentlemen:

Enclosed find twenty-five cents, for which please send
me a copy of “How to Build Modern Loud Speakers,”
by Clyde J. Fitch.
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Another meter which is used extensively .
in radio transmission is the wavemeter. M i 6—-5
‘This meter, however, is not usually con- REL B‘ﬁ Sy REL REL R%L REL R(\
sidered in the same sense as the common =l ; s 2 ”
indicating meters, but is more like a yard-

stick in its usc. It usually consists of a SC a N ¥ I 1E E I':
tuned circuit of coil and condenser which

is calibrated in wavclengths or frequencies.

A number of other special meters have been ETHER
developed,  including orid-leak  testers,
powcr—faclor meters, watt-hour meters, ete.
These meters, however, are not of interest ‘ ‘ 7 y l 1! I
to the average radio fan, as they have no E
usc in radio receiving cireuits.

The New

“222”

08
0

PLATE
FILAMENT _ MILLIAMMETER

VOLTMETER ™

PLATE
AMMETER ® VOLTMETER

2 2 e 8

Combining the proven, hyper-sensitive
STROBODYNE system with the tre-
mendous amplification obtained through the
use of the new shield grid tubes, in a special
circuit making full use of their extra high
amplification factor,

The “222” STROBODYNE
Latest Design by

R. E. LACAULT, E.E.

leaves far behind all other types of sets, Its performance
has amazed experienced engineers and it has come through
hard tests with flying colors.

SPECIFICATIONS

1—QUALITY OF REPRODUCTION
Through- the use of high grade audio transformers com-
bined with a push-pull amplifier and the best method of
detection, the most remarkable fidelity is obtained. The
results will amaze the most critical musicians,
2—VOLUME
The tremendous amplification of the shield grid tubes
produce unusual volume which may, however, be regu-
lated to any desired value through a special control.
3—SELECTIVITY
The very high impedance of the shield grid tube, com-
bined with the special circuit used, makes the tuning
very sharp without affecting the quality.
4—SENSITIVENESS
The sensitiveness of this receiver is so much greater
than that of any existing set that it is beyond com-
parison. There is NO LIMIT to the range. The noise
level is the only factor affecting it.
5—SHIELDING
Entire R.F. system completely shielded.
6—EASE OF CONTROL
Only two dials, a volume control and sensitiveness con-
trol are used—making the set easy to operate.
7—STROBGDYNE SYSTEM
The STROBODYNE method of reception—a time-tested
and proven circuit—is incorporated in the set, causing
very weak signals to produce a tremendous response.
8—MATERIAL
Only the very best of tested parts are used in the entire
set, insuring permanent high efficiency.
9—DESIGN
The new *“222* STROBODYNE is designed by R, E.
Lacault, E.E.,, well known creator of several famous
circuits, whose reputation is a guarantee of the high
grade radio engineering incorporated in this set.

BE THE FIRST TO BUILD IT!

;
_;:}_ We are equipped to give you
(F

- PROMPT MaIL ORDER SERVICE

The positions of voltmcters and milliammeters in
a recetving circuit, Filament voltmeters uswally
have a 0-to-6-volt scale; plate wvoltmeters must
be suitable for the lurgest ““B” wvoltage employed,

Novel Indootr Aerial

(Continued from page 207)

neulrodynes, and with both tuned and un-
tuned aerial circuits. The coils gave equally
egood vesults with sets of all these types;
they incrcased the volume of broadeasts ‘
and reduced interference. i

Then he began to wonder how these coils, l
used inside the house and at half the
height of the outside aecrial, produced the
results that he had observed. He tried
other connections; when the dead ends of
the two coils were connected to cach other,
the signals dropped in volume. When the
ervounid wire was connected with the dead
end of the inside coil, the signals stopped
altogether. The outside coil could be
egrounded at either end without any appre-
ciable change in the signals, provided the
inside coil was connected with the set at
the opposite end; it the upper end of the
outside coil was grounded, the lower end
of the insidc coil had to be connccted with
the set, and wice wversa.

PATENT RESEARCH

A careful examination of similar patents
by radio men showed that none of them was
bused on exactly the same principles. Patent
No. 1,649,729 employed coils but did not
embody the principle of grounding one

All genuine parts carried in stock

AER Special

EXPORT ORDER DIRECT from

i
|
& ~ Department

S L | R.E.LACAULT

116 West 65th Street, Dept. 405, New York City

= Cable Address Long Distance Phone
\ LACRAD NEW YORK SUSQUEHANNA 2095

A schematic diagram of the Loveless antenna.

Please say vou saw it in Rapto Nrws,

www americanradiohistorv com
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EDITION

TELEVIZ/ION

A TMagazine for the Dxperimenting far

“TELEVISION” is a magazine pledged to further the art
of the infant industry for which it is named, and to supply
the “fans” with the latest information and develop-
ments in this fast-growing field. Television, as a
science, occupies the same position today as radio
did ten years ago. Like the radio fans of years

back, enthusiasts of this new field have had to
fight for whatever meager knowledge they
have been able to obtain. This maga-
zine, then, comes as manna to the in-
information-hungry fan. It is our
purpose to keep these enthusiasts

constantly informed, through
“TELEVISION,” of each
new development. The

second issue of “TELE-
VISION” is now on
the newsstands.
You will find be-
low a partial
list of its in-

In the Television field there The first Television maga-

are all of the thrills that the teresting zine was published by the
radio fan knows so well. Get EXPERIMENTER PUB-
on the band wagon with your con - LISHING COMPANY about
fellow enthusiasts. Be the tents a year ago. Over 50,000
first in your neighborhood to copies of this magazine,

own a television set, Obtain a
copy of “TELEVISION”;
it will show you how to build
a real Television receiver.

“TELEVISION,” have since
been sold. This, alone, is
sure proof of the popularity
of this interesting new art.

Partial List of Contents

Practical Demonstrations Scheduled for Station WRNY
Campbell Swinton Television System

Quartz Crystals Synchronize Television Sets

Baird Optical Lever Increases Speed

Recording Pictures with Air Jet

How to Build a Radio Photo Recorder

New Jenkins Radio Movies

New Belin Photo Transmitter

Vacuum Cameras to Speed Up Television
Infra-Red “Eye’”’ Sees at Night

Valensi Television

Connection of Photo-Electric Cell

and many other articles of equal interest

EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Ave., New York, N. Y.

O EUW NN SN NN N BN MEN OO EIN ANE BRN BCO MM RSO MON BN ENM NN FON BN MO KRV S SN DNW e mw G mx
EXPERIMENTER PUBLISHING COMPANY INC.
230 Fifth Avenue, New York City, N.
Gentlemen: Please forward to me a copy of TELEVISION. Enclosed find 25 cents.

AT ALL
NEWSSTANDS

OR WRITE
DIRECT

Please say vou saw it in Rapto News.
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coil. Patent No. 1,530,684 employed only
one coil instead of two. Patent No. 1;567,-
542 employed a loop, a coil enclosed on
itself. Patent No. 1,379,262 consists of a
variable inductance and capacity together
with a multiplicity of aerial systems. The
Loveless device consists of the fixed in-
ductance and fixed capacity of two coils
which are not conductively connected to-
gether.

Loveless claims for his device: first, a
greater signal strength delivered to the re-
ceiver; second, greater freedom fronmi out-
side interference; third, the ability to ob-
tain greater selectivity between signals hav-
ing nearly the same wavelength; fourth,
case of installation and the fact that it can
be installed either indoors or outdoors.

- He states that reversing the winding of
one coil with respcet to the other prevents
signals from being received, and Dbelieves
that this proves that waves are received
from both the air and the ground. The
two waves neutralize each other when the
wire of one coil is wound in a direction
opposite to that of the wire in the other.

HOW DOES IT WORK?

Mr. Loveless’ tests prove that his new
type of aerial works better than a 100-foot
single-wire aerial 45 feet above the earth.
Those who have seen it are wondering how
it produces the results that are obtained.

Obviously, there is a greater length of
wire and much more wire surface in the
coils than-in the 100-foot aerial. The coils
have an average diameter of 1214 inches;
the circumference of each turn, therefore,
is 38 inches, on the average, and the total
length of wire in the eighty turns is ncarly
254 feet, which is two and one-half times
the length of the outdoor aerial.

Coils pick up nmmch energy from radio
waves. During the World War a voung
operator assigned to a station at Belmar,
New Jersey, told how he had seen a pro-
fessor in a western college bring in Euro-
pean high-power stations by connecting a
single-tube receiver to a spool of wire that
happened to be lying on. his desk. The
older operators thought the young fellow
was stretching the truth. He suggested that
they try it and they found that they could
bring in the European stations themselves
by the same method.

There are devices on the market that
frequently increase the volume of sound
delivered by a receiver, by tuning the an-
tenna. A set connected with such a piece
of apparatus has been known to bring in
signals after the antenna switch was opened;
so some of the energy in the antenna must
have jumped the gap in the switch or else
the coil alone picked up enough energy to
show results in the receiver. Various types
of “interference eliminators” are antenna
tuning devices.

One difference between the Loveless an-
tenna and such devices is that it does not
need to be used in connection with any
other antenna. The results may not be as
good when it is connected with an outside
aerial. It differs from the loop, or coil,
antenna too, for each of its coils has a
free end. The outside coil is connected
only with the ground and set and only at
one end. The inside coil is connected only
with the set and only at one end.

Such a compact antenna has many pos-
sible uses. It might take the place of the
trailing-wire antenna on airplanes, which
sometimes has been a source of danger
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because of its whipping about and the
chanece of its catching on other objects. It
might prove satisfactory on police cars such
as those used by Scotland Yard, the Lon-
don police headquarters, and on other radio-
equipped automobiles.

The tests indicate that it brings in more
encrgy than loop, or coil, antennas that
have both ends attached to the receivers;
o it may be used wherever long and high
aerials are not wanted, but ground con-
neetions are possible,

A study of its possible directional effects
may reveal that it will be effective when
used with a direction finder or radio
COmpAass.

1t can be built into a radio cabinet.
Smaller coils may be used where space was
limited. Coils small enough to be enclosed
in cabincts of the ordinary sizes might give
satisfactory volume and eliminate much in-
terference when employed with reeeivers
used in cities where listeners depend mainly
on local broadcast stations for programs.

Mr, Loveless is continuing his experiments
with the new aerial, and hopes to malke it
available to radio users. Radio amateurs
probably will give their brother “ham”
much assistance Dby experimenting with
home-made Loveless antennas in many lo-
cations.

Fixing ‘*Sticky” Radio Tubes

HFE solder on the ends of the contact

pins of some radio tubes is slightly
lumped, and prevents the tubes from slid-
ing casily in and out of their sockets. To
remedy this trouble, simiply pare off the
lunips with a sharp knife, or file the pins
smooth with a fine file.

IT SOUNDED LIKE DX

Docror: “Ilave you ever had Coryza*?”
Rapnio Hax: “No, but I've worked Aus-
tralia lots of times.” ~—N. H. Webster.

* Coryza, a comman cold in the head —Dictionary.

mﬂﬂ In Our
September Issue:
Unlocking the Past, by David
II. Keller, M.D. Just how much
the sub-conscious is capable of
retaining and how far back its
retention begins has been a
point of conjecture and experi-
ment for a good many years—at least since
the beginning of psychiatry. Dr. Keller,
in his individual style, treats this subject
in a distinctly absorbing manner.

The Ambassador from Mars, by Harl Vin-
cent.  If some means of interplanetary
travel could be devised, what would be
the method of communication between,
say, Mars and the Earth? Obviously, the
spoken word will not he possible; because
we have no basis of contact. The author
suggests a very logical plan.

The Skylark of Space (a Serial in Three
Parts), Part II. This instalment not only
retains its high degree of interest, but be-
comes increasingly fascinating with each
chapter, and explains many things.

The Invisible Bubble, by Kirk Meadow-
croft. If you know even a little about
the ultimate stage of matter, this story
will seem quite plausible to you. At any
rate, it contains a good bit of science and
an ingenious idea, beautifully worked out.

And Others.
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NORDEN-HAUCK

NEW 8 TUBE
AC ELECTRIC MODEL

FOR
1929

Size 8x11x22

Weight 35
Ibs.

Wave length
range 200 to
550 meters.

The Norden-Hauck Electrophonic is an entirely new and superior broadcast Receiver
operating directly from house current., It is well built, handsomely finished and com-
pact. Truly it represents the hixhest type of efficiency obtainable in point of range,
selectivity and simplicity combined with utmost quality of reproduction.

10 OUTSTANDING FEATURES

ELECTRIC. The Electrophonic is all electric operated and self-contained. No Elimi-
nators or batteries whatever, Employs standard Radiotron or Cunningham alternating
current tubes.

CIRCUIT. The Electrophonic employs an 8-tube circuit; three stages direct tuned
radio_frequency amplification fully neutralized, detector, and three-tube power audio
amplifier push-pull type.

SHIELDING. The FElectrophonic is totally shielded. Complete inter-stage shielding
permits high amplification not obtainable otherwise,

SIMPLICITY. The Electrophonic has but one control for wavelengths, one contirol
for volume. Illuminated drum dial calibrated in degrees and in kilocycles.

SENSITIVITY. The Electrophonic has carefully balanced radio frequency tuning
circuits which with superior quality of mu}erlals and workmanship combine to make
the Norden-Hauck Electrophonic a long distance Receiver.

SELECTIVITY. In the Electrophonic total shielding and carefully balanced circuits
and quality permit unusual selectivity so necessary in congested districts.

QUALITY. The Electrophonic is of the highest guality of construction and design
threughout. Comparable only with costly custom built Receivers.

FINISH. The Electrophonic has a exquisite solid mahogany cabinet, brown finish,
Heuvy cast bronze escutcheon plate and tuning knobs Iend to the rich appeurance of
the Receiver which will fit in any surroundings. Cabinet high French polish and full
piano hinge. Back removable and ventilated.

GUARANTEE. The Electrophonic material and workmanship are fully warranted
against any defects whatsoever.

PRICE. The Norden-Hauck Electrophonic Receiver is moderately priced at $125.00.
Packed for shipment.

List Price $].2500 f.o.b. Phila.

COMPLETE illustrated literature gratis. Write, telegraph or cable today.

NORDEN-HAUCK, INC., ENGINEERS

MARINE BUILDING, PHILADELPIIIA, PA.
Builders of the Highest Class Radio Apparatus in the World.

E
L
E

ardeloielelTole

~
TRIAL
every week 13 WEEKS
Your neighbors $1 A YEAR. I5 CENTS
know the Pathfinder and you will likg it.-the every-
week news digest from tha Nation’s Center. Bright,
interesting. dependable, diff erent--nothing else like

It. Was mg&n gogsip, politics, science, travel,
fun, lots of pictures, instruction, entertainment.
Trial 13 weeks--13 'bg issues--only 15 Centse |
= or $1 for full year. Send now. Address: k

Pathfinder, Dept, 17, Washington, D.C.

DEALERS AND
SET BUILDERS

Complete descriptive literature of the entire NEW
TYR_MAN line is now ready. Many new features
described. Write for it today, using your letterhead.

TYRMAN ELECTRIC CORP.
Dept. 103, 314 W. Superior St., Chicago, IIL

WRITE for NEW
1929 CATALOG!

WESTERN RADIO

126 West Lake St., Dept. 19, Chicago, Illinois

DEALERS—SET BUILDERS

Our new 1929 Catalog is ready. Save
money on newest hook-ups, sets, kits,
parts. Accessories  at lowest prices.
“The Big Friendly Radlo House"”
MANUFACTURING CO.

or direct from

Getting the Most Out of Your Radio?
No matter if your set is home-made,
custom orfactory built, thereare dozens
of little items that make the difference
between average results and wonderful
results. Invest 25¢ in “The Gateway
to Better Radio” and know you enjoy
the best. Your dealer has your copy

CLAROSTAT MFG.
Spectalists in Variable Resistors

€0., 1INC.

285-7 N. Sixth St., Brcml(l-p-ﬂi N. V:

Plrase sey vou saw it in Rspro Nrows,
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MOVIE

NOVELS

POPULAR
MODERN

$ /

GREATEST OFFER EVER MADE

Take Advantage of
This Amazing
Bargain

Eight full size books
for one dollar. Never
before has an offer of
this kind been made.
Only quantity produc-
tion permits us to make
this astounding offer
now. Take advantage
of it while you have
the opportunity. Need-
less to say these mod-
ern up-to-date movie
hits cannot last long
at this tremendous bar-
gain price. Each book
contains at least two
color “‘stills” of an
actual scene from the
photoplay. Don'’t hesi-

tate. Mail this coupon

now. Every story
based on an actual
moving picture tri-
umph. The greatest
book bargain of the
age.

Write Now!

Don’t Wait!

-

Titles of This
Tremendous Bargain Gffer

1. New York
2. The Campus Flirt
3. Almost a Lady
10. Sensation Seekers
11. The Rambling Rangers
12. Don’t Tell the Wife
14. Tracked by the Police
15. Tell It to the Marines
19. Irresistible Lovers
20. The Cohens and Kellys
In Paris
21. The Divine Woman
22. Jazz Mad
23. The Crimson City
24. You Can’t Beat the Law
25. Tillie’s Punctured
Romance ‘
26. Forbidden Hours

8 BOOKS FOR $1.00
Your Choice

S A

CONSRAD COMPANY, INC., 230 Fifth Avenue, New York, N. Y.
Gentlemen: Enclosed find $1.00. Kindly send me the books listed by number herewith:

Numbers

G%‘

An Addition To
Your Library

These books will
be a worthwhile
addition to your
library, You will
find many hours
of truly enjoyable
reading in each
beautiful volume.
Printed on fine pa-
per with large clear
type. Beautiful
colored covers of
flexible durable ma-
terial. These books
are undoubtedly
one of the greatest
values ever offered
at this amazingly
low price. =

This bargain cannot last long at this price -

CONSRAD COMPANY, INC.

230 FIFTH AVENUE NEW YORK, N. Y.

A REAL SPECIAL OFFER!

——— N\

UNI-RECTRON POWER AMPLIFIER

(Ideal for use with Dynamic Speakers)

Model AP-935

As the Unj.Rectron stands
it is a super power ampli-
fier, which can be used in
connection with any radio
set and loud speaker. Bind-
Ing posts are provided for
input to the Uni-Rectron
and output to the speaker.

Requires no batteries for its
operation. It obtains its
power from the 110 wvolt,
60 cycle alternating
current lighting cir-
cuit of your house.

Special $19.75

Every one new and packed in original factory carfon

il e )

List Price $88.530

{Without tubes)

ea.

The UX-210 super power
amplifving tube and the
TJX-216B or 281 rectifying
tube are used with this am-
rlifier, which cannot over-
{oad. From the faintest
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 quantity -deliv-
ered will be 4 revela-
.

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

SEND FOR OUR LIST OF RADIO BARGAINS

Please say you saw it in Rapro Nrws.
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The Scanning Disc

(Continued from page 223)

fore the television transmitter for the period
necessary to transmit it.

PROBLEMS OF THE APPARATUS

So far as we have dwelt on the simple
theory of the television apparatus; but there
are many practical problems which make its
operation more difficult, or the theory would
have been put into practice many years ago.

If we should adjust the scanning disc at
the transmitter to the object glass of a tele-
scope, with proper precautions, we could
transmit very readily an image of the disc
of the sun, with a large sunspot or two, if
they were in sight. With a very large tele-
scope, we could send pictures of a region of
the night sky, with its stars. But scenes on
the earth are not lit as brightly as the sun
or stars, and it is exceedingly difficult to
get enough reflected light from a spot a
quarter of an inch in diameter, through a
hole 1/48 of an inch in diameter, to produce
the slightest effect on a photoelectric cell.

It 15 true that we are not limited to a
small disc at the transmitter; we can use a
larger one than is possible for reception, if
it is magnified ewactly in proportion. But
the amount of energy sent out from the
photoelectric cell is exactly proportioned to
the amount of light falling on it; and is very
small at the best.

Enormously-powerful lights have been
turncd on the objects to be televised; but if
they are human beings, there is a limit to
the amount of light and heat they can en-
dure, ana they are poor reflectors at best.
Another solution of the difficulty, which is
meeting with much favor, is that of using
the scanning disc to pass a beam of very
intense light, which travels over the object
televised. It dwells on a single spot only
1/35,000 of a second at a time, so that it can
be borne by a hwnan subject; and its re-
flection can be received by several very
large photoelectric cells at once. The prob-
lems, however, which would arise if this
method were to be used on objects at vary-
ing distances from the photoelectric cell are
many; hecause of the various angles of re-
flection of the light. It is probable that the
apparatus which will be necessary to take
outdoor and moving scenes will be elec-
trically, if not mechanically, far more com-
plicated than that at the receiver.

DESIGNING THE DISCS

We are also faced with the problem of
the size of the holes in our scanning mecha-
nism. The smaller they are, the finer the
picture which we will produce, and the bet-
ter its dctail—JF they will pass the needed
amount of light to register on the photo-
electric cell. But, as we incrcase the num-
ber of these holes, we increase the number
of impulses per second which our apparatus
must register, we increase the speed which is
required of our photoelectric cell—and we
increase the width of our radio channel. A
200-kilocycle channel has been authorized
for television; this gives us 13,333 modulat-
ing vibrations for each television image, or
about the number of distinct impulses that
are required for dots in one square inch of
a halftone in Rapio News.

Tt would also require, for an image one
inch square, 116 holes in a scanning disc 37
inches in diameter at the receiving end; and
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this revolving at 900 revolutions per minute,
to tuke full advantage of this channel with
the system we have mentioned. Such an
image, of course, could be magnified scveral
times, if the neon lamp gives sufficient light.

1t is difficult to make very small square
holes in a mctal plate; nevertheless, the
value of a square hole, as compared with a
round one, may be seen by comparing their
arca. A square hole contains 27 per cent
more area than a circle of the same width,
and will pass, therefore, 27 per cent more
light. (Sce Fig. 2.) With circular holes,
dark bands are visible on the enlarged
images. On page 223 they may be seen on
the face of a young woman who was being
televised in demonstrations at Schenectady s
this is reproduced from an unrctouched
photo. With square holes, this defect would
be overcome; and some experimenters malke
round holes slightly oversized, so that they
will lap. 'This, however, to some extent con-
fuses the distinctness of the various lines, if
the overlap is sufficient to compensate for
the loss of light by the roundness of the
holes.

It will be seen that both disecs must re-
volve very truly on their centers, and that
the holes inust be bored very accurately. A
vibration of as much as a hundredth of an
inch, in a 50-hole disc, would be fatal to the
picture. TFor that reason a home construc-
tor cannot attempt to drill his own disc,
unless he has measuring tools of great pre-
cision. A motor of great stcadiness, also,
must be used.

GETTING THE DISCS INTO PHASE

It is necessary, not only that the scan-

ning mechanisms shall be constructed with-

similar proportions, but that they shall be
operated cxactly alike, with reference to the
television impulses.

Yor instance, snppose that our receiving
disc, with the same spiral of holes, is run
backward compared with the sending disc.
The image will not be reversed from right
to left, as in a mirror—it will be reproduced
upside down! The backward-running disc
builds up the picture from the boltom to the
top. (Fig. 8A.)

Suppose that we have a counter-clockwise
spiral of holes in the sending disc, and a
motor turning it accordingly. The motor at
the recciving end runs clockwise—as com-
mon motors do—and its disc is drilled ac-
‘cordingly. Then the picture will be re-
versed, as in a mirror—from right to left.

In fact, this is just what happens if the
discs are alike on the side turned toward
the person being televised and the side
turned toward the observer. The photo-
electric cell is the electric eye, which takes
the place of the observer’s; and if it is
placed back of the disc, instead of in front
of it, the image will be reversed. (Fig. 3B.)

Suppose that our two dises are both prop-
erly placed, at the beginning of a transmis-
sion, but that the receiving dise is running
very slightly faster toward the right. The
image in reproduction will be shifted to the
right and down; it will be twisted out of
shape toward the lower right, and it will
move downwards to the right at a rate de-
pending on the extent to which the motors
diffier in speed.  This is because the series
of points which reproduce the image is mov-
ing further and further along in their course
down the image, and toward its right, at
every revolution.  (Fig. 8C.)

When the image drifts down to the bot-
tom, and sinks below it at one corner, the

A.C.-D.C.
Any Cycle

Delivers up to 100 volls
on any seo. Full tone,
Clarity. Volume, Distanece.

Logs 380 Stations
From CUBA to CANADA'!

Never in the history of Radio has there been anything
that gets such sensational results at this astounding low
price. Just read this letter received April 26th. 1928: '*Your
Townsend does its work, and more besides. T have it working
about six or seven hours every day. I have tuned in 380
Statlons all over the country, and Canadian, Cuban, Mexican,
and Haiti Stations—all on a 5-tubc Atwater-Kent. = And
1\):esideds, only o 60-foot Antcnna. Yes sir, it is a dandy!
Nobo can beat it.”
v (Signed) WM. SCHULTZ,

72 Seventh Ave., N., Tonawanda, N. Y.
Just plug a Townsend “B’ Power into light socket and get
your share of these radio thrills.

SEND ONLY $1.00

Simply fill out coupon and slip it into an envelope with only
$1.00 and mail at once. Your Townsend B’ Socket Power
Unit will be sent promptly. Deposit only $5.85 plus postage
with the postman. Try out 10 days—then if not morc than
pleased return it, and purchase price will be refunded.

TOWNSEND
LABORATORIES

713 Townsend Street
Dept. 25

CHICAGO, ILL.

Money Back Guarantee
Approved
and passed by the rigid

laboratory tests of Popular
Radio and Radi> News

Unit,

Name
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With a
TOWRNSEND

“B" Socket Power

{ From This Month’s Mail

Lincoln Pliace, Penn.
The Townsend *“B™ which I received about flve
months ago has given excellent results and I like it
very much. —Lee H. Thomas,
“Knoxville, Tenn.
Your Eliminator is 2‘*bear cat.” Have used it for
eight months now on my Atwater-Kent without
any trouble. Fred W. Schuler.
Qrlando, Fla.
Have had fine receptio with the Eliminator pur-
chased from you last September. L. E.McConnell.
Louisvilte, Xy.
T have tried four different types (two high-priced
ones) and find your Eliminator the best.
—W. 8. Payme.
Houston, Texas.
After using your Eliminator for 4 menth I find it
works just as good as a $30.00 cne. I have had no
trouble at all with it. —W. P. Kricgel.
Thorold, Ont.
Have had more than eight months’ continuous ser-
viee, with more voluine than when I uscd batteries,
both dry and wet. I am perfecily satisficd with
vour Kliminator. —Percy 1i. Winfleld.
Ha ttiesburs, Miss.
I have been getting very good service from your
Eliminator purchased last fall. —D.W. Stevens
Frankford, Ont.
I am more than satisfied with your Eliminator.

‘higher prices. —A. J. Bing]

Coupon

928
Dept. 25 Chicago, Il
Attached find $1.00. indly
“B" Socket Power
for $5.85, plus postage, on

1
f Address

Send for = (0512

LTICT QIUTC g ottt ot o et e et st . ot o s s S S e e o S e S e e Cam

It is equal to any other on the market at far J
ham.

Attach Only
$1.00 to thia

U NN NESE bR L M e e, S e Tem, KRR RER S mm OOR SR M S e 7

TOWNSEND LABORATORIES
713 Townsend St.,

Gentlemen:
send at once Townsend
C.0.D.
guaranteed 10.day free trial.

ple of air column construction.
with full and natural tone values.

without distortion and have the full range of reproduction.
especially for manufacturers, being very compact, with long tone travek

Write for catalogue. Manufactured by

M. J. CARLS, 1929 South Los Angeles St., Los Angeles, Calif.

They reproduce both music and voice
They afford greater amplification

GOLDEN BEAR
SPEAKERS em-
body the most
advanced princi-

Made

The Soul of Radio

VICTOREEN

Super Coils

Send for Folder and our Blue Print
of the new A.C. circuit.

Geo. W, Walker Co. |
2825 Chester Avenue I

Dept. B Cleveland, Ohio

Please say you saw it in Rapro NEwS.

wwWw americanradiohistorv com

in radio at startling low prices. Get the sets
and parts you want here.
The best in parts, Kits,
built sets and supplies.

Shows the latest A-C cireuits, the newest ideas
day /

BARAWIK CO.,

BIGNEWFALL CATALOG—4000 [tems

Save money.
complete factory-
Orders filled same
received. Write for free copy now.
Standard discounts to dealcrs, set builders, agenls.

Dept. 809A

CHICAGO, U.S5. 48,
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to the experinrenter.

NATIONAL PUSH-PULL AMPLIFIER
For 210 or 250 Tubes

Jor the fidelity and volume of distortion-
less audio reproduction now reql\;lred by
modern radio standards with

Speakers. The curve is ‘flat” over
practically all audio-frequencies. the
power output sufficient for the largest hall.

P T C Ea O B RO S R G GO G G O O R C G G - e €k

NATIONAL CO., INC.

TUNING UNIT TYPE 222

For Experimental Use with the New Screen Grid Tube
A NEW NATIONAL Browning-Drake Transformer, together with the new
and beautiful Velvet Vernier Drum dial, Type F, brings out the good qualities
of this highly efficient tube in 2 manner that is both pleasing and inspiring
. Perfectly stable operation obtained without use of
shields or other energy-absorbing devices. Rigid workmanlike construction
makes installation simple and permanent. No cutting of sub-panel required.

List Price, type 222, $25.00.

Send for New Bulletin 130-N
‘We shall be at the Pacific Radio Show, San Franecisco, Don Wallace in charge. Look us up

W. A. Reapy, Pres.

ONAL

Two other types also available.

phamaslt o

g

NATIONAL SHORT-WAVE EQUIPMENT
or Use with 222 Tube

New NATIONAL Velvet Vernier Dial, Type E,
and special Equicycle Short-Wave Condenser for
experimental work In short-wave reception of
broadecast, code and television signals. Also 4 new
ghort-wave R. F. Transformers, 15 to 115 meters,—
R. F. Choke, H. F. Impedance, Panel and Sub-
Panel with sockets and clips.

TS TR

e

MALDEN, MASS.

=

e

A NEW and BETTER
SHORT WAVE RECEIVER

THE AERO INTERNATIONAL FOUR

HIS new Aero Receiver em-

bodies many noteworthy im-
provements. Uses latest. design §
Aero Interchangeable Coils that £
provide increased efficiency of oper- [
ation.  Sensitivity has been in- §
crensed, control made easier, noises
climinated. Particularly adapted
to musical broadcast.

Uses New Kit
The coils illustrated are the L.W.T.,
10 Kit, price $10.50. Designed for
use with special foundation unit
which includes mounting base.
These new coils are only 2 in. in
diameter, insuring smaller external
field and better performance.

Get Literature

(Rear Panel View)

Investigate this set today. Write for
complete descriptive literature
NOW. Address:

. Dept. 105
4611 E. Ravenswood Ave., Chicago, Ill-

NOTICE

Your dealer ean supply you

. with compiete parts in
Aero Products, I ; AL

€ro kroaucts, Inc. packed in cabine, seated at

tory. If your dealer can't

supply you. order direct.

WRITE for information
on the New DYNATONE

MAGNETIC 40 - CYCLE REPRODUCER

Brings out bass and depth from $

any set. Complete with 7-inch 15

cone and baffle......................
FANSPEAKER RADIO COMPANY

74 Dey Street - - - New York, N. Y.

Send for Free Catalog

It contains many bargains in all types

of Cone Speakers, Units, complete parts
| to build all types of cone speakers. Also
| the latest parts of the New AIRPLANE
I Cone Speaker. Accessories.

ACCUSTI-CONE, 1 No. 7th St., Phila., Pa.

Please say you saw it in Rapro News.

www americanradiohistorv com

AIRPLANE CLOTH SPEAKERS

Radio News for September, 1928

bottom of it will reappear at the opposite
corner above. It is obvious that if the send-
ing disc were just beginning on the top of
the image when the middle holes of the
spiral on the receiving disk were passing the
plate of the neon lamp, the received image
would be like a moving picture out of its
“frame”—the top half and bottom halves
reversed.

ADJUSTMENT OF SPEED

In the early experimental transmission of
photographs by wire, very odd results were
obtained before the synchronization of the
apparatus was accomplished. The upper
right corner of a photograph would be re-
produced in the lower left corner and wice
versa, before the correct adjustment was
made. Similar effects must be expected at
first in television. While it is possible to
send synchronizing impulses which will au-
tomatically regulate the receiving ma-
chinery (mechanism suited to this purpose
will undoubtedly be a feature of the finished
comnmercial receiver) the complicated con-
trols which it involves are unnccessary for
the experimenter in these early days of
television.

It is apparent that it will be desirable
to establish some standard geometrical
image to be transmitted for preliminary ad-
justwent of the receiver. An excellent one
for this purpose would be a white X, run-
ning from corner to corner of the field and
crossed at its center. Practice will very
quickly teach a “looker-in” to adjust the
speed of his motor to bring such a figure
back to shape.

It is probable, however, that each broad-
cast station will adopt its own special fig-
ure for this purposc; such a figure gives a
characteristic note during its transmission,
which would identify the station for a lis-
tener-in through a loud speaker. After a
reasonable period for adjustment of the
image, which will enable the receiving op-
erator to bring his motor into phase with
that of the transmitter, the reflecting sur-
face carrying the figurc at the studio will
be withdrawn, and the “program” acted be-
fore the “electric eye.” It will be transmit-
ted through the ethereal mediwn, received,
and the “electric paintbrush” will write it in
rosy fire on the black rim of the scanning
disc—the canvas of television.

HE TUNED IN CUBA INSTEAD
Teacuer (to geography dass): “What
was Columbus trying to find in 1492?”
Brigur PuriL: “A short-wave hook-up to
get India”—A. E. Hauser.

Station

wRINY

326 METERS — 920 KILOCYCLES
and 2XAL, 30.91 METERS

is owned and operated by the
ublishers of this magazine
Our Editors will talk'to you
several times every week-
See your Newspaper

or detai
TUNE IN ON
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What’s New in Radio

(Continued from page 215)

The characteristics of the heater of the
new tube arc identical with those of the
227 type; i.e., the heater requires an A.C.
Ipotential of 2.5 volts at 1.75 amperes.

t In gencral, the characteristics of this tube
follow closcly those of the standard 222-
type screen-grid tube; the chief difference
being that the new tube may be used in
A.C.-operated sets. When used in R.I%
circuits, it is capable of providing a voltage
amplification per stage of from 30 to 60,
dependent upon cireuit design. It may be
employed also in an audio-frequency am-
plifier, and will be found highly satisfactory
in resistance-coupled circuits. In addition,
it may be used as a space-charge-grid
tube.

The construction of the new tube is
shown in the illustration on page 215. A
cathode enclosing a heater clement replaces
the filament of the 222-type tube; but other-
wise the arrangement of the elements has
not been changed. Another interesting
feature of the tube is the design of the
plate and the outer screen grid, which are
of wire-mesh construefion, instead of being
the usual metal cylinder and spiral coil. of
wire. The base connections of the tube are
identical with those of UY-type tubes, ex-
cept that the screen-grid nstead of ihe
control-grid is connected to the “G” post.

The A.C. 40-type tube is a “hi-mu” am-
plifier designed for operation with raw al-
ternating current on the filament; it is
mounted in a standard UX-type base, and
its external appearance is similar to the
D.C.-operated 240-type tube. The filament
requires an A.C. supply of 1.05 amperes
at 1.5 volts. Plate potentials up to 180
volts and grid-bias potentials up to 13.5
volts (negative) may be used.

In practice the new A.C. hi-mu tube
may be used to replace the 240-type tube
in R.F. or A.F. circuits; but it must be
connceceted in the circuit in the manner
employed for A.C. 226-type tubes. That
is, the grid return must be brought to the
center of the A.C. filament supply.

The 201B-type tube is a general-purpose
detector and amnplifier which has been
equipped with a filament designed to func-
tion with a low consumption of current.
The tube mayv be operated with the usual
6-volt storage battery or with four dry-
cell batteries, and it requires a current of
0.125 amperes (at 5 volts) which is only
halt that drawn by the 201A-type tube.
The plate potentials may range from 20
to 135 volts, depending nupon the cireuit
in which the tube is used.

The purposc of this tube is to replace the
201A-type and make possible a 50 per cent
reduction in filament current. This change
will often make it economically possible to
operate a receiver with dry-cell batteries,
or allow series-filament operation with the
filament current provided by the “B” unit.
‘The other characteristics of the tubes are
very similar to those of the 201A-type.

Manufacturer: The C. E. Manufacturing
Company (CeCo) Providence, R. I.

WHAT WE SHALL SEE
It is announced that television has been
definitely established between England and
America. Stay-at-home Americans are said
to be very curious to sece their friend, the
British taxpaver.—London Opinion.
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The Ultimate in Controls!

LECTRAD Resistances are specifically designed to
3 assist the builder of eliminators and receivers in solving

the important problem of control in all its phases.
: Exhaustive tests for mechanical and electrical exact-
ness assure the unsurpassed accuracy and dependability
of these units.

Electrad Specializes in a Full Line of Resistances for All Radio Purposes

PHASATROL

Reg. U. 8. Pat. Oft.

; A True Balancing Device
for Radio Frequency Amplifiers

Phasatrol is an unusually efficient device for con-
trolling radio frequency oscillations and thus elimin-
ating the disturbances to reception which they
cause. Adapted to any type of receiver using R. F.
amplification. A wonderful improvement for the new
A. C. circuits where the elimination of noise is often
a problem. Price $2.75 each.

ROYALTY

VARIABLE HIGH RESISTANCES

Recommended for use wherever

variable high resistances are required TEAR
in high frequency circuits. Superior in OUT AND
design and construction. Made with MAIL
only the best insulating materials. COUPON

No harmful capacity or inductance FOR FULL i
effects. 11 Types, Type A to L. INFORMA- '
Potentiometer in all sizes, $2.00. TION '

All other types, $1.50.

TRUVOLT %3
ALL - WIRE RESISTANCES &

X
Reg. U. S. Pat. Off. Y

Truvolt Variables simplify ' S
B-Eliminator construction by ' ‘-@‘"{’v‘@b
eliminating difficult calcula- 3?2
tion and making all adjust-
ments easy. 22 stock sizes, ’ S
$3.50 each. Truvolt ¢ \xo’.q’\'\-v‘
Fixed Resistances are RN
adjustable to differ- , &
ent set values by 9@0@
the use of sliding ' & >
clip taps—an b\ &
exclusive «°
Truvolt & Q“
feature!

4

“CHI-RAD”

Complete Parts
fot the NEW

Starts You

ILet me show you how

to make big money

;ight from the i‘tﬁrtﬁ)
’ve prepared a E

book explaining all details. First H FL ISOTONE

week’s profit pays for all equip- d

— ment. Youcanget all the ba}tltery an

charging business in your community with my PI

Service Station Chargerd—it’sg‘;ars ahgz‘i?c'i of or- ! cw KNA PP

dinary chargers — handles 5 to 7 more

batteries. I explain everything—o-start ygu in a ¢ ‘A” ELIMINATOR

business of your own and put you on the way to

big money. Write for FREE BOOK.

C. F. HOLMES, Chief Engineer, Dept. R.N § -
Independent Electric Works
5116 Ravenswood Ave. Chicago, IlI.

Sendf or Special Bulletin,  Discounts to
Set Builders.

Chicago Radio Apparatus Co.
415 8. Dearborn St., Dept. RN, Chicago

Plrase say vor saw it in Rapio News.

wwWw americanradiohistorv com
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Ym'rismission of Photo’s by Radio

ANSMISSION OF PHOTOGRAPHS
BY RADIO — Various methods have
been devised and are now in use “for
the transmission of photographs: by
jiradio. Among these may be mentioned
the systems of Belin (q.v.), Baird, and
Jenkins. The principles underlving
the Jenkins system are explained
junder the heading of Television.
£ Using the system developed by Capt.
R. H. Ranger, photographs were
transmitted by radio from Honolulu
to New York, a distance of 5,186 miles.
- Recently commercial picture trans-
mission service has been inaugurated
between New York and London using
the Ranger apparatus. Two distinct

methods have been applied for analyz-.

ing the picture in the process of trans-

the electron flow constitutes a dis-
charged circuit, so that the grid be-
comes less negative. The first ampli-
fying tube is a direct current potential
amplifier, and is resistance céupled.
The grid and plate connections of the
-amplifier are connected across a con-
denser which becomes discharged with
the fall in the grid to plate resistance
of the valve brought about by the grid
potential fluctuations. A charging cir-
cuit'1s connected to the condenser and
is controlled by a valve, the grid cir-
cuit of which operates by wvariations
of the potential across the condenser.
The charging current is fed through
the plate circuit of this valve, in which
a relay is connected, which working
through other mechanical relays in

L L T T

A pencil of light traverses the picture which is attached to the glass drums and is analyzed by a
slow rotating action as well as a backwards and forwards movement of the carrier.

i mission. One arrangement eonsists of
roducing an-image as a non-conduct-
o deposit upon a metal foil which is
aversed by a stylus, while the other
thod makes use of an opaque image

iich is traversed by a beam of light,
ie light interruptions being recorded
'y a light sensitive cell. The Ranger
sstem makes use of this latter method.
che image is phat STV Y

Gernsback’s
Radio
Encyclopedia

A facsimile of a portion of a page from S.
Gernsback’s Radio Encyclopedia ‘is reproduced
herewith. A glance at the thorough manner in
which each item is treated cannot fail to instill a
true appreciation of the value of the remarkable
book. 5. Gernsback’s Radio Fncyclopedia is
the first ever published. It is not a dictionary.
It covers every possible phase of radio. Every
circuit, each piece of apparatus, all the leading
characters of the industry, broadcasting, re-
ceiving, television, telephoto, everything con-
nected even in the slightest way with the growth
of radio or its kindred sciences, is most authen-
tically explained. There are over 1930 separate
definitions, 549 illustrations, a complete cross
index, and many other special features.
S. Gernsback’s Radioc Encyclopedia comes in
two beautiful bindings, large 9 x 12 in. size.

COUPON Cut here

O Beautiful Limp Suede LEdition (de luxe) $5.00
O Keratol-Leather Stiff Binding... ... .. $2.00

Write your name and address in the margin

below, mark which binding you prefer, and

the book will be sent to you C. O. D. plus
postage.

S. GERNSBACK

230 FIFTH AVE. NEW YORK, N. Y.

osited upon a transparent flm -

cascades,” controls  the radio transe
mitter: ,Wave trains from the trans--
mitting | station after detection and.
amplification, .are applied to the pic<
ture recorder. The recording mechan-
ism, in order thdt it may be sensitive
to exceedingly small currents, com-
prises, a Small moving coil, in a mag-
netic, field created by three electromag-
nets. . The coil .of wire, in moving in
the field, as the received fluctuations

i recording mechanism of the receiver. -Th
- - which a moving ce

§ applied through its windings,
#ates a. stylus -while travelling
5ss the surface of the paper. The
fus traverses the-paper in perfect
gehrony with the carriage of the
gnsmitter, the paper being Ilifted

Please say you saw it in Rapio Nrws,
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The Standardization of
Radio Terms

(Continued from page 225)

breviation from the nature of the circuit
conditions, whether the m stands for micro
or for milli?

The most practical idea is to use mch.
and mea. for microhenry and microampere,
respectively; and mlh. and mla. for milli-
henry and milliempere, ditto. The presence
of the extra I and ¢ identifies the abbrevia-
tions beyond mistake. Of course, the best
thing to do is to spell out the units alto-
gether, but it is frequently expedient to use
abbreviations; for instance, in mentioning
a nunber of different current or inductance
values in the same paragraph. Discussion
on this subject is highly in order. (Vote:
a mal is one one-thousandth of an inch; do
not use it for milliampere. Also: the plural
of henry is henries).

“A” “B” and “C”: Batteries or circuits.
The quotation marks should be used at all
times. Without them, the letter “A,” in
particular, is often mistaken for the in-
definite article. 1. R. BE. listing agrees.

CONFUSION WORSE CONFOUNDED

InpUcraxcr, ResisTaxce, Caracitaxcr,
Tareepaxce: All four terms are definitely
defined as certain properties; the first three
of electrical circuits and devices, and the
fourth as a resultant of the other proper-
ties in combination under certain circum-
stances. Now, is it certainly not more cor-
reet to call a coil possessing the property
of inductance an “inductor,” rather than an
“inductance”? Ilow can it be “an in-
ductance,” if inductance is rigorously de-
fined as an intangible property or quality?
And why not “resistor” to designate a de-
vice possessing the property of resistance?
“Inductor” and “resistor” are rapidly in-
creasing in favor; they should be encour-
aged leartily.

Instruments possessing the property of
capacitance most logically would be desig-
nated as capacifors. 'This term is being
used in the advertisements of one condenser
manufacturer, but it is unlikely to become
anything more than a good second to con-
denser; hecause the latter word is much too
firmily entrenched in our common vocabulary
to vield to change.

For the common use of the word im-
pedance as a designation for a specific in-
ductor, usually of comparatively high value,
theve is little excuse; since the definition of
impedance is iron-hound. Tinpedance is the
property of A.C. circuits that corresponds
to the plain resistance of D.C. circuits. It
may comprisc rvesistance and inductive re-
actance, resistance and capacitive reactance,
or resistance and both varieties of re-
actance; in view of this, how can the word
he used for a single piecc of apparatus?
If an inductor is an impedance, so is a
condenser, and so, for that matter, is a re-
sistor.

However, the practice of designating
iron-core choke coils as “impedances” is so
common that there is little hope of reform
in this particular direction. The use of
these cholke coils in “impedance’-coupled
A.F. amplifiers is rapidly increasing, and
along with it the use of the term impedance
coupling.

Frrasrext Batrast: For mechanically
fixed resistors of various kinds (that is,
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devices not manually controllable) used to
regulate the current to the filaments of
vacuum tubes. This is the only expression
that covers all existing devices of the kind;
the term “automatic rheostat” being the ex-
clusive legal property of the company that
manufactures the well-known “Amperite.”

The foregoing statement is by mo means
complete, and was compiled merely to em-
phasize the more outstanding irregularities
of radio nomenclature. Rapto News will be
pleased to learn the opinion of its readers
on the general subject.—IpTTOR.

A. C. Operation Problems

(Continued from page 205)

of volumie; while, conversely, a further rise
will leave the voltage still excessive, all re-
quiring frequent checking and readjust-
ment.

AUTOMATIC DEVICES

Tor these reasons, some form of auto-
niatic voltage control becomes highly  de-
sirable. One such is the A.C. filament bal-
last. Operating on the same principle as
the familiar ballasts for D.C. tubes, they arce
connected between the power-transformer
secondary and the filaments of the various
A.C. tubes. With a suitable ballast for the
power tube, a comforting degree of protee-
tion can thus be attained. Such equipment
can, of course, be applied to hest advantage
only in home-constructed sets or to those
conunercial receivers with separate units,
permitting the insertion of hallasts in the
proper circuits without disturbing the wir-
ing.

The same protection can also be sccured,
without change in internal connections, by
use of a ballast device, several makes of
which are available, employing the filament-
hallast principle but designed to be inscrted
between the receiver and the power supply
cirenit.  These are intended to hold the
potential across the power-transformer pri-
mary at 110 volts, regardless of fluctuations
up to 120 or 125, and their installation is
simple. But in selecting one, a size ade-
quate for the receiver’s wattage must be
chosen.

It is clear that, save for the tapped pri-
mary, the measures so far mentioned arve
designed to guard only against excessive
voltage. To be sure, this is much the worse
of the two possible evils; but there are many
locations in which, due to the overloading
during the evening hours, low voltage
proves quite as annoying. For these cases,
as well as those in which excessive voltage
is the problem, automatic voltage-regulators
recently placed on the market scem to offer
material velief.

Designed to be plugged in hetween the re-
ceiver and the lighting circuit, and operat-
ing on the inductive principle, these regu-
lators hold the current delivered to the set
within one or two volts of the prescribed
110, regardless of fluctuations in the supply
from 90 to 130 volts. 1In addition, they
have the merit of requiring no further ac-
cessorics.

So it would appear that, with all these
alternatives available, even the formidable
problem of voltage control should be well
on the road to solution. The same holds for
the other problems of A.C. operation; they
have already been carried well toward so-
lution, and a frank recognition of their ex-
istence should have the effeet of making
their complete conquest still casier.

SUB-AERIAL ENDORSED BY EXPERTS
May 8th, 1928
“] am very glad to state that after testing
many Aerials in my Laboratory I find your
Sub-Aerial is the best for clarity of tone and
elimination of static, also for greater volume
and selectivity.
Your Sub-Acrial will fill & long-felt want
among the Radio Fans.” .
—A. B. JOHNSON, Radio Engineer,
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~Make Your Radio
:Clear as a Bell~
. ~with Marvelous New

GROUND AERIAL/

Get Amazing Distance
Greater Volume and Finer
Selectivity without Distortion

Why go on listening to terrible static and other maddening outside

noises? Now you can get the real music your present Radio is capable
of giving, by hooking your set on to the clear, practically static-free
The air is always full of static and
your overhead aerial picks it up and brings it to your speaker. So
why stay in the air—when you can use the whole earth as a static and

ground waves with Sub-Aerial.

noise filter with Sub-Aerial?

LOW ORIGINAL COST—NO UPKEEP COST

SUB-AERIAL costs no more than an overhead or loop aerial and less
than many. It’s first cost is the only one, SUB-AERIAL is permanent.
No trouble—no hard work, or risking your neck on roofs.

TRY IT FREE' We know so well the surprising results you'll get

* that we'll let you put in a Sub-Aerial entirely at our
Don't take down your ovcrhead Aerial.
summer night when static and noise interference on your old Aerial are “'Just
Terrible.”” If Sub-Aerial doesn’t Sell Itself to You Right Then on Performance—
you needn't pay us a cent. Secnd for ‘‘all the Dope on Sub-Aerial.”

Risk. You be the Judge.

be surprised. Do it NOW.

25-YEAR GUARANTEE
UNDERGROUND AERIAL SYSTEMS

St. Clair Bldg., Dept. 9-M,
Cor. St. Clair and Erie Sts., Chicago, Iil.

i Ground Out
s | Static with

 SUBAERIA

| UNDERGROUND AERIAL SYSTEMS, Dept, 9-M
' St. Clair Bldg., cor. St. Clair and Erie Sts., Chicago, Iil.

Send me complete information on Sub-Aerial, Proof and Free Trial Offer [

e
...‘_1__'..!-

e il B

L
| I No obligation.

Pick a

You'll

Can be installed
in a few minutes

...................................... State............[
(N R X N N B RN N B B B R L L ™

The ELECTRIC Radie
Freshman
EQUAPHASE

at All Authorzied Dealers

FOR CUSTOM BUILT SETS

ROSS

Box (12, MASSILLON, OHI 0w

C. R. LEUTZ, Inc.

195 Park Place
ASTORIA, L. 1., NEW YORK

¥ BIG NEWFALL CATALOG-4000 item
Shows the latest A-C circuits, the newest k!laeass
In radio at startling low prices. Get the sets )
and parts you want here. Save money. S 0
The best in parts, kits, complete factory- ‘
built sets and supplies.  Orders flled same J2)
day received. Write for free copy now. J adel*

Standard discounts to dealers, set builders, Ggents.

BARAWIK coO., Dept. 809A CHICAGO, U.S. A.

6-TUBE RADIO COMPLETE
$34.75 to $66.66
Licen;ed R.C.A. Circuits. Shielded. One Dial
Write for catalog. Big discounts to agents
ConsumersRadioCo., Dep.149,4721LincolnAv.Chicago

EVERYTHING IN RADIO

AT ATTRACTIVE PRICES. SETS
Orders shipped exactly as ordered? Prnonllzptms\gziscb.

Write for Prices, Mail Order Only. Send Y
ALL RADIO COMPANY, 417 North Clark nSutl:.A(;jhdill;isgs&

Please say you sat it in Rapro NEwS,

wwWw americanradiohistorv com


www.americanradiohistory.com

276

Make Your Set a Modern
A. C. Power Receiver

AMPLIPACTK

A Complete A. C. Power Supply—*“A’” and “B” and
“C"—Mlakes any D. C. Set into an Ultra-Modern A. C.
Receiver. Uses two 210 type tubes in Push-pull; or
one of the new 250 type tubes. Power Amplification
gives perfect reproduction over the entire musical seale
range.

QUICKLY ASSEMBLED

Youcanassemblean AmplipaCk easily FREE
In onc evening. We supply complete
layout diagrams. Simple to install. Booklet

Attached to set in three minutes. Con-
sumes no more current than an ordinary
S0-watt light, Cool, quiet, dependable.

Write for our
new Free Book-

L — leb—athe llatesc

word on ower

ASK YOUR DEALER - Amplification

T.eading dealers can give you full details and A. C. Con~
and our simple assembly diagrams. | version.

Don't be satisfied with out-of-date recep-
tion—build an AmplipaCk tonight!

TRANSFORMER CORP. OF AMERICA

1428-1432 Orleans Street, Chicago, I1I.
Manufacturers of the T. C. A. Line of Power Transformers'
%u(l]lo Transiormers,{Chokes, Power Packs and Power Amplifier
4Cks.

'Liéweunin o'Metil rEérth’ :
Clear“ConstantPotential”
GROUND WAVES

Eventhe primitiveIndianknewthe greaterearryingpow-
erand absence of interferenceinsound waves transmitted
through the ground. Thesameis true withradio—ground
waves are stronger, clearer, less subject to interference.
VIAGROUND, the new Radio Wave Collector, offers
you science’s latest development in the field of ground
wave radio reception. Givesyouamazing distance, clar-
ity and wondertul reductxson of static—an entirely new
kind of radioreception in Sum-
mer, during storms and other air WITH ORDER
disturbances. Remarkable achieve-
ment of the famous radio cable- Balance€.0.D.
system inventor, Earl C, Hanson. Try VIAGROUND
Compact, easilyinstalled; noun- on your set. If not
sightly aerial or lightning hazard; ﬁsga‘ig:d ;’ 83' g;;’:‘
noreduction in volume. Less than ot Phive. 85.00
the cost of installing aerial; half
thepriceof ordinary underground an-
tenna of comparable guality—due to
our manufacturing facilities and
large volume. For A..C.or D.C.sets. rm -1 1
DEALERS—Ask for full details of —additional lead-in wire
our attractive dealer proposition. 5c per ft. Order today.

GENERAL ANTENNA CO.
4508-14 Drexel Blvd., Chicago, Il

VIAGROUND

RADIO WAVE COLLECTOR
““In Tune with Mother Earth®’

. D. Us,
A.C.andD.C, sets, Fur-
nished with 12 ft. of flex-
ible armored lead-inwire

Sends messages, radiograms, ete.—regular cod
traffic at any speed. You ‘‘listen and learn.’
No experience necessary. Endorsed by
U.'S. Navy and leading schools. Complete
set of Record-Tapes (Wireless or dforse)
yurnished. Remember only code brings
you the thrill of real DX. Write for
Booklet NR9.

TELEPLEX CTOMPANY

76 Cortlandt St., New York, N. Y.

How to Build From the

Schematic

(Continued from page 231)

tector circuit is reached. The diagrams in
Fig. 3 show the four systems most generally
used; A and B arc non-regenerative circuits
of the type used in sets employving two or
more R.F. stages, and C and D arc re-
generative circuits which arc used in sets
employing not more than one R.F. stage.

Probably ninety per cent of the detector
circuits in broadcast receivers of the aver-
age type are of the tyvpe shown at A. In
this circuit the grid method of rectification
is employed, and this is indicated by the
presence of the grid condenser (C1) and
grid leak (R). The coil L is the secondary
of an R.F. transformer and the variable
condenser is the usual tuning instrument.
As may be scen, the only way in which this
circuit differs from the usual R.F. stage
is the presence of the grid leak and grid
condenser. The grid condenser has a ca-
pacity of .00025-mf. and the grid leak a
resistance of 2 to 9 megohms, dependent
upon the tube employved. This is the most
sensitive type of non-regenerative detector
cireuit known.

The circuit shown at B is known as a
plate-(“enode”) rectification detector. This
type of circuit is not so easily overloaded
as the leak-and-condenscr (grid-rectifica-
tion) ecircuit shown at A and, therefore, it
is used in large sets such as three-stage
tuned R.F. sets and superheterodynes; how-
cver, the method is not as sensitive as the
other. The plate-rectification circuit is
practically the same as the usual R.F. am-
plifying circuit, except that a grid-biasing
(“C”) battery must be connected in the
grid-return lead. This battery is shown at
“C” and it has a potential of 4.5 volts when
45 volts of plate potential is used.

The two regenerative-detector circuits are
similar to the non-regenérative circuit A,
except that an additional (“tickler”) coil
is connected in the plate circuit to cause
regeneration, and this coil is coupled to the
grid circuit. In the circuit C the coil L
shows the secondary and plate windings
of a detector-circuit tuner. The detector-
circuit tuner has a primary and secondary
similar to the usual R.F. transformer, but
an additional plete or tickler winding has
been added. The important feature of such
a detector-circuit tuner is that the plate
coil is mounted on a shaft in such a way
that it may be rotated. DBy turning the
shaft the coupling between the secondary
and the plate coil is changed and regenera-
tion is inecreased or decreased, as desired.
The number of tuins of wire on lhe plate
coil is not critical, as just enough turns to
produce regenevation on the highest wave-
length are required. TUsually 50 turns of
wire on a two-inch tube are sufficient. Also,
in the cireuit of C, a by-pass condenser with
a capacity of .002-mf. should be connected
between the filament and the plate side of
the phones. .

At D we have the Reinartz regenerative
circuit; in this the plate coil is fixed and
regeneration is controlled by the variable
condenser C2, connected between the plate
of the tube and the plate winding. In this
case the number of turns on the plate wind-
ing is determined by the size of the con-
denser. Any condenser with a maximum
capacity between .0003- and .0005-mnf. may

Pleasc sax vou saw it in Rapto Nepws.
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cience and
) Invention

A New Issue Just Out!
Do Not Miss These Articles

The following are just a few of
the many interesting articles
that appear in the September
jssue of SCIENCE and IN-
VENTION.

ARTICLES

TRICK MOVIE PHOTOG-
RAPHY IN; “SPEEDY "—
Explained by Edwin Schallert.

HOUDINI’S LAST MASTER-
PIECE—An explanation of
the last trick of the world’s
greatest magician—freezing a
man in a cake of ice before a
theatre audience. How it's
done.

NEW STARS — HOW NA-
TURE MAKES THEM—Ex-
plained by Prof. W. J. Luyten

of Harvard College Ob-
servatory.
NEW MOON ROCKET—An

article dealing with a topic
that in the last few years has
called forth much discussion
—a trip to the moon. This
article gives full explanation
of how the Opel Rocket Car
and Rocket Airplane operate.

Big Prize Contest for
Readers

$500.00

in Cash Prizes

The pictorial cover of the Sep-
tember issue of SCIENCE and
INVENTION contains a num-
ber of scientific errors. $500.00
in cash prizes will be given for
the best answers to the question,
“What's Wrong with this Pic-
ture?”’

Don’t miss this big issue of
SCIENCE and INVENTION.
Over 100 pages. Fully illus-
trated. Large magazine size.

THE2 5 Ccopy

AT ALL NEWSSTANDS OR WRITE DIRECT

EXPERIMENTER PUBLISHING CO., INC.
230 FIFTH AVE., NEW YORK, N. Y.
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be nsed and enough turns should be placed
on the plate winding to cause regeneration
at the highest desired wavelength. The
plate winding may be located on the same
coil form as the secondary and should be
placed at the filament end of the latter coil.
Also, in regenerative circuits of this type,
an K.FF. choke coil must be connccted in
serics with the output circuit, to prevent
the R.F. current from returning to the
filament through the phones rather than
through the plate coil.

(To be continued next month)

Successful Television on the
Broadcast Band

(Continued from paye 220)

bulbs acquired by Rapmo Nrws for use at
its own broadcast station, WRNY, werc
made by Lloyd Preston Garner, a graduate
of the University of Illinois, in the labora-
tories of that institution. They represent
an enortous amount of technical experi-
nmentation and constructional skill, and arc
probably the finest devices of their kind
in existence to-dav. Some idea of the size
of these cells may be obtained from Iig.
C, on page 220, and the illustrations on
pages 221 and 256.

The radio television demonstration given
in Junc was intended merely to show the
feasibility of television transmissions on the
regular broadeast band. At the present
writing neither Mr. Sanabria nor the offi-
¢ials of WCFL have any definite plans
for television broadcasting on regular
schedules; hut they have stated that they
will make plans of this kind in the near
future.

Sanabria is working on a number of ideas
which, he claims, will materially improve
television transmission without widening the
modulation channel of the transmitter. One
of these involves a dise having three scts
of spil'als, each covering an arc equal to
120 degrees. Another deals with the use
of a local oscillator, which improves what
he calls the “vertical definition” ot the
transmission. It is too early now to report
on the success of these projects, but as the
results of the experiments beccome known,
Lhen,

The Listener Speaks

(Continuved from page 208)

“In the Ti muy Rosus” This, of course,
isu’t grand opera, but it serves to illustrate
my meaning.

I wonder, Mr. Adams, if you know that
all the operas, with the exception of a
very few, were composed and written in
Yaurope?  One would hardly expect an
Ttalian, German, Frenchman ov any other
foreigner to write in any but his native
language.

No doubt vou'll say that the various
operas could be translated into English.
Possibly they could, but not without im-
pairing the original beauty. To my mind,
the translation is coarse and harsh, and 1
believe the great majority will agree to
this.

That’s off my chest now; let’s have some
more “grand uproar.”

. W. T.overeN,
Box (49, Virginia, Minn.
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Build
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- Power - S
Pack

Around

A Universal Voltage Separator

HIS new Truvolt Divider board or sub-panel, or used as the
offers you the complete re- fiont panel on a metal cabinet, at
: . . the same time providing binding posts &
sistance combination for con- ¢ e and <0 voltages.

structing with utmost ease a ’

remarkably efficient, power pack Price—s12.30 f,
Slntabl(? fOI‘ Operatlng any type Electrad Specializes in a Full Line of I
of receiver up to 12 tubes. Controls for all Radio Purposes _L.

By dividing the filtered voltage into
usable values, it eliminates all neces-
sity of mathematical calculations in
constructing a power pack. It does

N, Y-
‘E%-Vaﬁc\.c S‘:'\e::\‘l\ms on
Lok me deScr'\pnve o °

3 o 1. ¥ 4
away with a great deal of wiring and ‘,‘e‘:,se send o products i \iterator® 1
the need of voltage regulator tubes. the ‘°“:'r ng list (of‘;‘
Tt makes it possible to build a power your Clperat Cirte e Control®

supply device which is universal in

u H e
istofs . .
To“a‘\:?/‘ Varisbl® "}ivo\t pivider

its application. - Basateols 1 Menutl

! i - p . . ug\ec"“d Co tor mm\mt‘ guitd”
Case madec of genuine bakelite, it will Eactose 1050 tor hall )
add a smart appearance to any unit. Swhat B E‘":_ for “‘;‘!":g_ -
Five potentiometer type control (Enclose | intereste® I
knobs show values on a scale of high y am v“““_‘f_ S b T .
visibility. Can be mounted on hase- T
Write for Free Circulars and Full Information i::‘:esg pomer "o

Use
Your
Radis
More!

HOUSANDS of homes get more use of their

radio because of the exceptional cconomy and
dependahility of our “B” and “AB” equipment.
A safe investment in lone quality, seclectivity,
extreme dependability and economy. For heavy
duty service on all types of receivers. Write for
free trial offer and guarantee. Made for all power
lines. including farm plants. WRITE!

KIMLEY ELECTRIC CO.
441 East Ferry St. Buffalo, N. Y.

'Round the World with New

Karas Short - Wave Receiver

Enjoy the thrills of hearing stations thousands
of miles away. Karas engineers have developed
short wave equipment to highest point. Easy to
build. Easy to tune with Karas Micrometric
dials. 63 to 1 ratio. Uses Karas condensers,
built like a fine watch. Karas coils and audios—
standard of the world. Send today for complete
information and construction biue print. Free.

KARAS ELECTRIC COMPANY
4038 JB-North Rockwell St., Chicago, Il

City and State. ............ . . ..

403878

Please say you saw 7t in Ranto Nrws.
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less commonpla

of AMAZING

1ssue:

A series

THE MENACE
THE TAINTED FLOOD

Experimenter Publishing Co., Inc.
230 FIFTH AVE, NEW YORK CITY, N. Y.

issue Ever

A new big issue of the most remarkable quarterly magazine published is now on
the newsstands for you. The new issue of AMAZING STORIES QUARTERLY
contains a long list of the most startling, different stories ever written.
by the world’s most famous authors—a refreshing change from the more or
Tales of interplanetary communication
—of other worlds—of strange people—of the future—this is what each issue

ce literature of the day.

STORIES QUARTERLY brings to its readers.

. The following are a few of the stories that can be found in the new Summer

THE SUNKEN WORLD—Stanton A. Coblentz

of Four Short Stories by David H. Keller, M.D.
THE GOLD SHIP

THE INSANE AVALANCHE
TEN DAYS TO LIVE—C. J. Eustace

QOUT OF THE SUB-UNIVERSE—R. F. Starzel

Do not neglect to obtain your copy of this wonderful
book of stories. 4 3
fllustrated with the most astounding drawings that the
imagination can picture.

Each issue over 150 pages—completely

Beautifully colored cover—
Large magazine size.

@ coPY

s
AT ALL NEWSSTANDS OR WRITE DIRECT

nm

Tales

\ml(l]lilm, e

day received.

: 1G NEW FALL CATALOG-.4000 items
ROws the latest A-C _circuits, the newest ideas
In radio at startling low prices. Get the sets
and parts you want here.
The best in parts, kits, complete Tactorv-
bullt sets and supplies. Orders filled same
i ‘Write for free copy TOW, J
Standard discounts o dealers, set butldefs, agents.

BARAWIK CO. Dept. 803-B CHICAGO, U.S.A.

Save money.

This handy book shou

It is concerned with radio
parts—their functlons—
where they are — and
their names. It gives the
symbols used in radio
hook-ups, so that you
will be able to read any
diagram and understand
it. Tt discusses air wayes
—the acrial—then takes
you through every radio
part—and  finally the

Name. . ..

Address .

Mail This Coupon Now! For Frce Copy

actual reproduction of
gound.

This is a book that
will give you a full under-
standing of your set.

ALL AROUT RAD!O PARTS

514 x 714 inches, fully illustrated
Get 1L from any newsstind or direct

230 Fifth Avenue New York Cit

Please say you sow it in Rap

THE CONSRAD COMPANY, INC.

1d

go with every Radio!

Yy

10 NEws.
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The Screen-Grid Strobodyne

(Continued from page 241)

on the partitions where they belong. Full-
sized drilling layouts are included among
the free blueprints, and may be used Zor
this purpose if the constructor feels the
necessity of doing so. It is necessary to cut
a piece of aluminum and two pieces of angle
brass in order to form an extra partition in
the rear right shield (S4) to provide two
compartiments of equal size for the two
stages of intermediate amplification.

When preparing the aluminum shields, it is
important to drill the holes accurately; es-
pecially those for the mounting of the vari-
able condensecrs, so that they will accurately
match the dials which are fastened on the
front panel. A\ very small variation in the
drilling of one will, of course, affect the
others; and it may happen, if the holes have
not been drilled carefully, that the shaft of
the condenser will not fall exactly in front
of the bushing of the dial. 'Thevefore, we
urge the builder of this receiver to be very
careful when drilling the aluminuni shields,
to trace them with a square and ruler and
drill each partition separately. 'The last is
to avoid the drill’s biting sideways and
traveling obliquely through the aluminum;
the results of which would be that the holes
would not center in the right places, where
they had been indicated. It is not recom-
mended that two or more partitions be
placed on top of each other to drill at one
time, for this reason. Be sure to use sharp
driils.

MOUNTING TIIE CONDENSERS

It will be secen that, in shield $3, the
variable condenser C3 is not mounted di-
rectly on the shield, bmt on a piece of
balkelite which is itselt fastened on the
aluminum shield. This is done to insulate
ihe frame of the condenser from the shield,
because both sides of the condenser are at
high potential and the whole instrument
must be insulated from the shield which is
itself connceted to the “A—.” The size and
drilling layout of the balkelite plate whick
insulates the condenser from the shield is
given in one of the blueprints.

The two other variable condensers, C1
and C2, which are mounted on shields S1
and 82, should be attached to the shields
without their shafts, which are removed by
loosening the two set screws on the rotor.
In place of these, a 10%-inch shaft is in-
troduced through both rofors, in order to
turn the two condensers at the same time,
with a single dial.

The next step is to put in place the par-
titions supporting the variable condensers
C1 and C2, in order to connect them to the
rest of the circuit. ‘These partitions are
supported by the corner post, made also
of aluminum, which should be fastened with
6 /82 machine-screws, %-inch long. These
screws pass through the wooden baseboard
and hold the whole shield flat on the base-
board, as well as support the corner posts.

After all the condensers have been placed
in their proper locations the insides of the
shields may be wired; that is, all the wires
connected to the condensers and other ac-
cessories inside of the shields may be put in
place before the partitions are set up, in
order to have better access to all the vari-
ous pieces of apparatus. Also, the conden-
ser C21 is mounted on the stator of CI1 by
fastening the brass lug of C21 under the
terminal screw of CI.
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The two R.F. choke coils, .7 and L8, are
mounted on the shield, S4; L7 is located
on the inside of the shield and held in
plice by a bracket which is fastened to the
assembly bolt which holds the central par-
tition of the shield. This bolt is 1% inches
below the top of the shield. 1.8 is located
outside the shield, directly over the coil
1.6; it is mounted in place by a bracket
fastencd to the left side of the shield with
a bolt passing through the shield.

The acrial-and-gronnd binding-post strip
is fastened on the back of the shield SI
by means of 6/32 screws and nuts, and
angle brass, as shown in the back view of
the set (Fig. 5). The two by-pass con-
densers (C14 and C15) are also mounted
on the back of the shield S4 with screws
and nuts as shown in the picture.

1f the shield partitions do not slide easily
down the grooves of the corner posts, un-
screw the fastening screws under the base-
board until the posts are loose, and then the
partition should slip down easily. After the
sct has been completed, the corner posts
may again be screwed tightly in place; this
will hold the partition securely in the proper
position.

i
o

HIS shows a medium power crystal controlled
transmitter using UX210 crystal controlled tube
feeding a UV203-A power amplifier. Filament

and,plate voltages are to be obtained from Item 34,
operating from either DC or AC house mains. The voltage to the filameat
of the tubes is variable, either by the field reostat in the filament generator
circuit [not shown] or by the resistance in the filameat circuit of the UX210
tube. Keying is done in the bias circuit of the 203-A power amplifier. As
the amplifier is NOT neutralized, the power amplifier must work on some
harmonic of the crystal tube [preferably the second], for all operations in the
20, 40 or 80 meter bands. crystal having a fundamental of 160 meters will
allow operation in all bands with best output in the 80 meter one An

meter crystal is best for 40 metet operation and in like manner the 40 meter
crystal would be best for 20 meter operation, Forty meter crystals are hard to
get and blow up easily, so for 20 meters the 80 meter crystal is used again Both
tubes obtain plate supply from the plate end of Item 34, the UX210 being sup-
plied with not over 350 vols through resistence R, and the 203-A taking the

ELECTRIC SPECIALTY COMPANY
211 South Street waoe “BESCO” mar¢  ge2imord, Conn., U.S.A.

Manufacturers of Motors, Generators, Motor - Generators,
Dynamotors and Rotary Converters for Radio and other purposes

RFC

THE TUBE SHIELDS

The 222-type tubes are so sensitive that it
is necessary, in order to avoid direet pick-up
of energy by the elements of the tube, to
shield the tube itself, although it is alrcady
enclosed in the shielding compartment.

If the metallic shields used to cover the
tubes are too long, they may be cut at the
bottom; so that, when the tube shields are
placed in position inside the aluminum
shields, they permit the covers of the boxes
to be screwed down. After they are cut
to the proper size, a wire should be soldered
at the bottom of each tube shield; the other
end of this wire being fastened to one of
the serews on the aluminum box, thus con-
necting the tube shield to the “A—" battery.
This is to ground the shield to the rest of
the circuit. Connection to the control-grid
terminal on top of cach 222-type tube is
made easily by using some flexible wire,
which may be twisted around the top of
the tube to form a loop which may be
slipped on the tip after the tube shicld has
been placed over the tube.

After all the front and back partitions
of the shields have been put in place, the
side partitions may be placed in the slides
and the wiring may be completed; that is,
the wires passing through the side parti-
tions are put in place and connected as
shown in the pictorial wiring diagram.
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GETS EVERYTHING BUT STATIC

Brings in Far Away Stations Loud and

Clear Regardiess of Static Conditions .
Tans everywhere are replacing their troublesome and static gathering
roof aerials with the marvelous new Ground Antgnna-Aer-O—
Liminator. Radio engineers and hundreds of users testify that Aer-O-
Timinator gets better long distance reception, almost unbelievable
freedom irom outside noise‘s, far greater selectivity and marvelousiy
true, clear, sweet tone quality. e TS )

Jonn ¥ Christenson, Radio Engineer, Chicago, writes: “I bave

] tested and thoroughly approve the Aer-O-Liminator. 1 ﬁqd it in-
creases selectivity and volume without distortion, practically elimin-
ates static, gives good clear tones, both on Jocal and distant stations
1 would recommend the use of the Aer-O-Liminator to cvery radio
owner to get the best reception from his set.”

FREE TRIAL

Make th.s thrilling test at our risk!

Install an Aer-O-Liminator (Ground
Antenna). Leave your old overhead
aerial up. Try out on & night when
static is had. I you do not get a won-
derful improvement in freedom from
static, greater selectivity and clear,
swect tone without interfering noises,
if vou can’t get good receplion on sta-
tions that are drowned out by statie on

.
l CURTAN MANUFACTURING coO.,
|
|
|

your old aerial, you need not pay us a I
|
l
|
1
i

I
154 E. Erie St., Dept.,927-M I
Chicago, !I.
Elea{se tsend 'n;edat1 q?cercomplebte deseription of Aer-O- l
minator with details o arantee, Scientifi
FREE TRIAL OFFER. o ¢ Proofand |
red cent for this test. Send coupon at |
once for scientific explanation of Aer-
O-Liminator (Ground Antenna) proof |
of performarnce and our exclusive iron- I
bound guarantee and remarkable Free
Trial Offer. I
CURTAN MFG. COMPANY |
Dept. 327-M

154 E. Erie St., Chicago, Ill.

FRONT-PANEL WORK

| SHORT WAVE KIT

¢ Some of the best enter-
tainment of the air is

The drilling of the front panel does not
present any dificulty. It is required only

URESNER SHORT WAVE CONS
o arens

1o have it traced very accurately and drilled
with a sharp tool, so that the holes will be
exactly where they are required for the
dials.  This is important in order to align
the dials with the condensers, which are
fastened on the aluminum shield.

In order to have the dials placed at ex-
actly the right places on the panel, so that
ithey will fit exactly over the shafts of the
condensers without binding, proceed as fol-
lows:

With a square, draw a perpendicular
line passing through the center of each of
the shafts and trace this line on the edge
of the baseboard. Then measure the dis-
tances between the center of each shaft and
the center of the baseboard, in order to
obtain the exact location of the shaft. In

course prepares young men, 18 and_over, for
technical and executive positions. Unlimited
opportunities in California for continuous ad-
vancement. 32 instructors. Unexcelled equip-
ment. 23rd successful year. 17,000 active
graduates. Highest Type Training. Recognized
by FElectrical Industry. Nominal Entrance
Requirements. Employment Service during and
after training. California spending $100,000,000
in electrical development. Large, illustrated
catalog sent Free, Postpaid. Dept. R.N.

NATIONAL ELECTRICAL SCHOOL
4004 S. Figueroa, Los Angeles

broadeast on the short
waves by many power-
ful stations. There is
no longer any reason
why all should not re-
g ; ceive these excelleng
programs from all over
the world. The Dresner Short Wave Coils, which em-
ciently cover a wave band of 16 to 210 meters, makes
reception easily obtainable for all. Complete Kkits of
coils, and instruction book, only $3.50. If your dealer
cannot supply you call on us direct, or if you so desire
we will send the complete kit C. 0. D.
DRESNER RADIO MFG. CORPORATION
642 Southern Boulevard - Bronx, N. Y.

RADIO PANELS
BAKELITE—HARD RUBBER

Cut, drilled, and engraved to order. Send rough
sketch for estimate. Qur Complete Catalog on
Panels. Tubes and Rods—all of genuine Bake-
lite or Hard Rubber—mailed on request.

STARRETT MFG. CO

520 S. GREEN STREET - - " CHICAGO

_ DOLLAR
SPEAKER FILTER

Relieves speaker of plate DC
(180 to 250 volts). Complete
Protection. One dollar postpaid,
Craftsman Radio Products
9 Orchard St., Newark, N. ),

Please sav vou saw it in Rapio NEws.
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Build a ’
Daven Television

Receiver
Complete Essential Kit, $60.00

HE first complete Kit. Furnished
with cither T-24, T-36 or T-48
Scanning Disk, Motor, Bushing,

Rhcostat, Davea Television Tube, 3 -
Complete Stages of Daven Television
Amplification and Instructions for

Building.
DAVEN

Davea Television Receiver, Complete,
including Television Tube—$100.00

(Less amplifier Tubes.)
DAVEN TELEVISION
APPARATUS

Davea Television Scanning Disks * Each

24 apertures (T-24) ..o ooiiiiieinn e e, § 5.00

36 apereures (T-36).... . 7.50

48 apertures (T-48) .. ........... 10.00
Daven Special Television Amplifier G-T).......... 1250
Daven Special Television Amplifier (4-T) for Two

Hi-Mu tubes and two power tubes

(71, 21F0r 250 types). ..o ve it 17.50

Daven Television Tubes—z0 to 80 milhiamperes—
Striking voltage 150 Plate13s x134.......... 12.50

Daven Television Motor. . 25.00

Daven Bushing to it 34, %.a.u.c.l -"/gmchmotorshafts 1.00
For 48 aperture disk

.50
Davea Rheostat S T g.go
Davea Television Photo Electric Cell 134-inch bulb. . 20.00
Daven Television Photo Electric Cell 3-inch bulb. . .. 37.50
Davea Resisto Couplers:
1st stage No. g421x  D-g21xx
andstage No. q22x  D-graxx
3rd stage No. g423x D-g23xx
% Glastors are used for resistance. . ... .......... 2.15
xx Super Davohms in Plate and Glastors in Grid . . 4.65
Daven Mu-20 Tubes for Amplificr Stages.......... 225
Daven AC-71 for output tubes in series with tele-
vision lamps ... ... .o 3.50
Davea AC-1o (brighter illumination}............. 9.00

Wrise for Television Bookler

THE DAVEN CORPORATION
Amplification Specialists
161 Summit Street Newark, N. J.

SET BUILDERS !
L]
Get_our new Fall Catalog now. Huge fresh
stocks of standard Radio Parts, Sets, Kits
ready for quick shipment at lowest rock
M bottom wholesale prices to Dealers, Set
Builders and Agents. Write for free copy NOW.

BARAWIK COMPANY o225 t5c

MAIL COUPON FOR FREE COPY"
Y OUr NAMIE i swd Sudcidied s s s afe e aia s i my
AAATESS & gz Kb Fe ri e TR T
(@) [ 7 S, S S

coeeeaState, L

=

100 Volt Bl T,

0! on Element. :
Non Destructive, Rechargeable B’ Battery with
charger. Shipped dry with solution, $12. 140 Volt with

e

Volt Power Unit with Trickle

charger, S17, 180
hego Free sample cell. See how it

Charger, $24.00.
erates.
or 1-SuE}ND NO MONEY—PAY EXPRESSMAN
Write for our Free lllustrated 24-page Booklet
SEEJAYBATTERY CO., 915Brook Ave., New York
——

this manner, if there is a slight variation
in one or both shafts, the distances on the
panel may be corrected; so that the dials
will fit exactly over the shafts once they are
fastened on the panel.

In order to cut the holes for the dial
windows, it may be necessary to drill several
small holes around the circle which is shown
in the dial template, and knock out the
center; unless you have handy one of the
small circular saws which may be fastened
in a drill. However, the circular saw is
much simpler; as it will cut a circle in
bakelite in short time and with little effort.
These small circular saws arc available in
various diameters, and may be obtained in
any hardware store. Any set builder may
be recommended to use one, in preference
to making holes with the old-style panel-
cutter. )

After all the wiring has been completed,
the panel supporting the dials, the rheostat
(R2), the volume-control resistor (R9), and
switch (SW), may be placed against the
baseboard after the shaft of the condenser
has been introduced in the bushing of each
one of the dials. This locates the panel
exactly and the supporting screws, which
hold the panel to the baseboard, may be
located accurately after the condenser shafts
have been fastened to the dials and the
dials have been found to turn true and
casily. Connections may then be made to
the volume control, rheostat and switch,
which are the only apparatus mounted on
the panel.

BATTERY CONNECTIONS

It will be noticed that a 12-wire cable is
used, although only ten wires are required
for the operation of the set from batteries.
The two extra wires, however, are for use
when it is desired to operate the set from a
power unit. 1In this case it is possible to
light the filaments of the two 171-type tubes,
nsed in the push-pull amplifier, with alter-
nating current from the 5-volt winding,
which is generally provided on a good “B”
power unit for use with a power tube. If
the set is operated on batteries, or if it is
not desired to light the filaments of the
171-type tubes with A.C., then these two
wires are left open.

In the operation of the set, it will be
found that the voltages given for the vari-
ous circuits are about correct; however, one
may find it sometimes preferable to wuse
slightly more than 45 volts on the screen-
grids of the tubes.

Home Radio Constructors
(Continued from page 247)

immediately I picked up PCJJ at Hilversum, Hol-
land, with remarkable volume for such a small set.
I spent the rest of that evening listening to their
program,

The next evening, I grounded the far end of

my antenna to see what effect it would have on
the set. Reception was increased 50%. PCJJ
at Hilversum, 5SW at Chelmsford, PCLL, Koot-
wijk, as well as KDKA, 2XAD, 2XAF, 2XE,
2XAL, and WLW, came through splendidly. 1
have written to most of the above stations for
verification, -
" By mounting a small grounded shield across the
front " of the wvariable condensers, much of the
hand-capacity is reduced, although it is not en-
tirely eliminated.

T am using 673 volts of “B” battery, and two
dry cells hooked in parallel for the “A” supply.
If T increase or decrease the “B” supply, or use
a “C” battery, reception is not so good.

A great little set. I wouldn’t take a thousand
dollars for it. Congratulations to the originator.

Tuaomas L. Sicrin, Jr.
23 Norwich Awvenue, Providence, R. I.

Please say you saw it in Rapto News.
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CELL O
Radio (onsoles

A new console designed for
RADIOLA MODEL 18

or other receivers, either A.C. or D.C.

Excello

Console
Model

R 43

Receiver compartment is a sliding drawer 29 in. x 914

in. x 12 in. deep., Ample room in speaker compartment

for cone speaker and eliminator, Cabinet, walnut

throughout, with faney butt walnut veneer doors.

At your Dealers, or write for complete catalog of full line,
EXCELLO PRODUCTS CORP.

4832 W. 16th St., Cicero, I1l. (Suburb of Chicago)

Paclfic Coast representative—Pacific Sales Corpora-
tion, 426 Larkin Street, San Francisco, Calif.

S YOUR GuA |
Bought Your New ;
Dynamic Speaker Yet?
. \\/ELL when you do,

| look for the Elkon
Rectifier —you’ll find it
on good dynamicspeakers
about in the position
shown above~no matter
whether in sets, cabinets
or separate units. You
can’t fail to recognize it,
by its solid, husky ap-
pearance.

For your own protection

| make thedealer show you

| the Elkon name plate on
{ the end of the rectifier.

ON RECTIFIER
Standord equipment on the befter

DyHamMic SpEagEns, A EvivINATORS
it BATTERY CHARGERS

BERR D10 CATALOGUE

Dealers—New,
Wholesale Ra
Drices on accesso)

ilustrated 1528
Catalog gives lowest
. kits, packs, parts and

Sets, Features master-built single control radio
sets for both battery an&l all-electric operation .
an

I'ull showing of A" *'B" Eliminators and
thousands of other great values, Write on busi-
ness letter-head for this free book today.
HAMILTON-CARR RADIO CORPORATION
711 West Lake St., Dept. 396, Chicago, Il
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On the Short Waves

(Continued from page 25%)

dyne sct of the L2 type under my directions. This
set is now located at the opposite side of Tientsin,
among the lumber yards, and there is no iron
structure in the vicinity. With this receiver we
have also been able to tunc in Khabarovsk on the
loud speaker.

On my own sct T get more volume from this
station on 60 meters wave when using the loop
instead of the usual acrial.  Since May 1 lhave
not heen able to get this station, but this must
be due to summer conditions because it is now
difficult to get even Japan. :

I thought that perhaps the programs of the
Khabarovsk station were re-broadcast from the
station at Vladivostok which operates on a wave-
Iength of 450 meters. 1 therefore chose an eve-
ning on which station RFM was Dheing reccived
very clearly and noted down the exact time; the
voice and other peculiarities of the opera ‘“Demon”
which was being broadeast and asked the station
to verify my reception, also whether it was not
perhaps rebroadeast from Vladivostok. The answer
which T am inclosing, confirms my reception and
shows you that it was the original transmission

of RFM.

I have just learned of another Ultradynce owner
here who has been able to get RFM on his set
with carphones. Why is it that only Ultradyne
rcceivers get short waves?

(Baron) I'. D, von IMMovy~NinceN-FHUENE,
c/o Boediker & Co., Tientsin, China.

We consider it possible, after consultation with
Myr. R. E. Lacault, designer of the Ultradyne, that
the G0-meter signal of this powerful station beats
with a harmonic of the sct’s oscillator to produce
an intermediate frequency. Have any other super-
heterodyne owners moticed this cifect?

TRANSATLANTIC TESTS
Editor, Rapio News:

I am a very interested reader of your newly-
created short-wave page. This is exactly the kind
of thing that short-wave DX hunters have wanted
for a long time. Among the numerous stations
which have been mentioned, however, 1 have not
seen GBS, of Rugby, England. 1 have not had
much opportunity of ohserving the times at which
this station operates, but I have rcceived its signals
on a wavelength of approximately 24.9 meters at
12:15, 1:15, 2:15, 3:15 and 5:15 P. M., Kastern
standard time,

This station usnally transmits code signals be-
ginning on the hour and lasting until fiftcen min-
utes after the hour, when they read lists of words
and announce that they are testing with someone
in New Jersey. After reading the lists, they again
transmit in code. 1 have heard them cvery day of
the week except Sunday from [February to April
of this year. It is quite possible, however, that
they are still broadecasting, but I have had no
opportunity to listen for them since April. (This
was a test, undoubtedly, to determine the feasibility
of relay broadcasting across the <ltlantic.)

In regard to Terris W. Fitzpatrick’s inquiry in
July Ravro News, I wish to say that the station
which repeatedly calls, “licllo, DBostol” is un-
doubtedly the Duteh short-wave station IPCLIL,
focated in Kootwijk, ITolland. Mr. Fitzpatrick has
evidently misunderstood it, for the station is really
calling “Ifello, Bandoeng,” with whom it carries
on a telephone service. The station which comes in
at 17 on Mr. Titzpatrick’s dial is possibly the
station at Bandoeng, Java.

Wirtriam F. Fery,
Phoenixville, Pa.

MORE SHORT-WAVERS
Fditor, Rapio News:

Regarding Mr, Fitzpatrick’s query about a short-
wave transmitter calling “llello, Dostol,” I ecan
assute him that he mistook this for *\llo, Dando-
eng.”” The transmitter ealling was 1’CLIL., Koot-
wijk (pronounced “‘Coatvake”) and the station
called was ANH, Bandoeng (Radiodienst, Java)
who operates on exactly 17 mcters.

There are one or two additions to the list: I7W,
St. Assise (near DParis, IFrance) 24.50 meters;
ANE, Bandoeng, Java, 15.93 meters; 21T, Sydncy,
Australia, 32.50.

Reception counditions in England have heen very
bad lately; 2XAT’s average strength R2 1o R3.

15, T. SoMERSET,

HEARS AFRICAN REBROADCAST
Lditor, Rapto Nrws:
With my short-wave set, I am able to pick up
many stations, both code and lroadcast. all over

. heard by South African listeners.

the world such as FOA42, Capetown, South .Sfrica,
rebroadeasting 2N AF's program on short waves,
PCIJ, L, 55W cvery night, and many others in
Lurope and Asia.

I use only three tubes, an aerial about 125 fecet
long, and seventeen half-inch pipes, six fecet long,
in a circle for a ground. The output of the set
is often put through a two-stage power amplifier
which uses two S-watt tubes, with 8 volts through
a resistor for filament and 350 to 550 volts on
the plate. I use this mostly on PCJJ and 55W
as cntertainment when we have company and the
modulation is as good as most up-to-date stations
on the longer waves. I am a graduate of the
National Radio Institute and a member of the
A ROR, L.

P. J. Aunix,
46 Center St., Putnam, Cons.

A VETERAN BEGINNER
Lditor, Rapto News:

Although T am 68 years old, 1 have recently
become interested in radio construction, having
made a crystal and a two-tube set; but I am not
satisfied with what I can get on them. So I am
going to change my two-tube into a four-tube set
and also bLuild a short-wave recciver. FEnclosed
find ten cents in stamps for postage on Dlucprint
No. 58, the “Junkbox Short-Wave Receiver.”” 1
have been told that I would he able to get nothing
hut code messages on it, hut I am going to try
it, just the same. “Never too old to learn.”

W. K. Anpey,
2145 St. James Awe., Cincinnati, Ohio.

(Three thousand inquiries for blueprints of this
set in the first wmonth since its publication indicatc
that it will surpass the popularity of the “S. 1I°.
Broadcast” vecciver published in April.  The cnor-
mous demand for these short-wave sets indicates
that radio fans have found a new sonrce of
interest.)

FINDS RECEIVER “FLEXIBLE"
Lditor, Rapio NEws:

I am taking this opportunity of thanking you
for your new feature, “On the Short-\Waves.” It
is Loth helpful and interesting, and furnishes much
needed data to the short-wave enthusiast.

I have had the pleasurc of building the Rapio
Nrws Short-Wave receiver described in the April,
1928, issuc. On the short waves T have logged
such stations as POZ, 3SW, PCTJ, 1AX, and
many others. The set is equally cfficient on the
long waves. Thank you for this excellent receiver.

L. E. Bancoy,
294 Swmmer St., Malden, Mass.

THE AFRICAN MYSTERY
Lditor, Rapto News:

I noticed in the July issue of Rapio Nrws, under
the short-wave scction, somc news about a station
I have heard
this station calling ““Tlcllo,” on three different ocea-
sions, and each time hetween 5 and 6 P. M., Eastern
standard time. 1 should say the wavelength was
near 26 mcters, since it came in very mear 5SVV,
but much lower than PCJf, on 30.2 meters.

The signal strength is good, and T can use a
loud speaker with thrce tubes. All conversation is
in French and no music was played.

I would appreciate any information as to the
location of the unknown station.

R. N. VANDERWARKER,
Taunton, Mass.

A SPANISH STATION?
Lditor, Rapio News:

I am certainly glad to find that you have added
a short-wave section to Rapro Nrws. This is some-
thing T have heen hoping to see in the magazine
for a long time.

I have constructed a short-wave set, using home-
made coils, chokes, etc.. with which I am getting
good results. I recently picked up a station right
above 2XAL' which announced in Spanish. 1
should say they were operating on ahout 33 to 36
meters. T do not know where this station is located.
If anyone can identify the station for me I would
appreciate it. [ have been reading your magazine
for a long time and have not found a better one.

Pavr B. LoviGrew,
Midwest Amatenr Radio League, Chicago, Til.

RECEPTION IN THE TROPICS
Editor, Rapto News:

T think it may he of interest to vou to know
that T am enjoying every night the programs of
ZNAF or 2XAD, KDKA (5SW) Chelmsford, and
other less powerful broadcast stations on the short
waves. I have also heard station WRNY on 30.9
meters several times during the past week,

Philips’ radio has not reappeared up to now

Please say you saw it in Rapio Nrews.
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ELEVISION is now an accoms=
plished fact.

Experimenters will welcome the
Raytheon Kino -Lamp, the first
television tube developed com-
mercially towork with any system.

Uniform glow over the entire
plate, without the use of mirrors
or ground glass, gives it perfect
reproduction qualities.

Kino-Lamp is the latest achieve-
ment of the Raytheon Labora-
tories which have made so many
original contributions to radio
science.
Write for information
RAYTHEON MFG. COMPANY
Cambridge, Mass.

Raytheon

“Joto-(ell

Available in both bard vacurm T
and gas - filled extra sensi- -

tive types—each in two //
sizes. Write us for T
special spect- e
fications. s

Wy,
g

3
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HUMOR, COMIC ART, AMUSE-
MENT, PUZZLES, CONTESTS,
ENTERTAINMENT, WIT.

MK LMNOP Q
‘RUDYARD KIPLING

E —

et b Hre florld
IR T e

young

married woman

FOPULAR MECHANICS . FEB ISSVE.
OZARKA ALV
LIBERTY, MAR 3a0 ISSUE. ZONITE ADY,
SUBMITTED BY
ART HAMM, MILWAUKEE WIS

IN PRIZES ¢
FACH ISSUE §

TIDBITS is new—is like no other maga-
zine! A long procession of widely diversitied
topics created for your enjoyment parade
before you thru its many pages. Namystics
Phoney Patents, Right the ‘SONOYM
Advertwisters, Show Me, News Blunders,
CooKoo Nuts, Radiocrostics—each of these
is a new form of entertainment designed to
help you while-away many pleasant hours.
Pages of spicy illustrations all drawn by
French artists. Zestful tales and jokes. There
is a million dollars’ worth of laughs in each
issue of this fifteen-cent magazine. Go to
your newsdealer now and obtain your copy
of this new, different magazine of mirth.

the I§c copy

At all Newsstands, or Write Direct to

EXPERIMENTER PUBLISHING CO.
230 Fifth Ave., New York, N. Y.

BDShew Me! i

PLANNING A TRIP TO EUROPE

My Maryland, my native home,
In Rain or Shine I'll ne’er forget,
Nor Lovely Lady Rosalie,

And Rio Rita—gay Coqustte, °

But now I'must Keep Shufflin’ on,
For soon I'll be for Paris Bound;
Parisiana I must see—

Artists and Models all around.

(G
\%\ \“‘\‘“é\ik{\O“
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©
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TRIS ISSUE'S $500 PRIZE WINNERL
WE
WEMC # KR
COBWEBS
- SUBMITTED BY MRS.IRIS L TOND, YONKERS,NY.

Please say you saw it in Rapro News,
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and I wonder if the new location at Hilversum,
where the new station is built, will be more power-
ful than at Eindhoven. My set is a 3-tube Schnell
circuit with several improvements of my own.
It has a range of from 20 to 44 meters and is as
clear as a bell, with good volume on the loud
speaker when tuning in the high-power stations.
As soon as I receive new material for building sets
I will try out the Rapro News circuit and inform
you of the results.
C. KRusE,
Cali, Colombia, South America.

VERIFIED RECEPTION
Editor, Rapio NEews:

In response to your request for short-wave data,
would say that I have the following information
which I have gathered from actual reception, sup-
plemented by verifications from the stations them-
selves:

PCLL, Kootwijk, operating on 18.1 meters, trans-
mits every Tuesday, Wednesday and Thursday
from 12 o’clock noon to 1:20 P. M. Kastern day-
light-saving time.

2NM, Gerald Marcuse’s station at Caterham,
Surrey, England, on 32.5 meters, transmits Sun-
days 2 to 3 A. M., and I to 3 P. M. He is on
the air -again on Wednesdays and Fridays from
6 to 8 P. M., Eastern daylight-saving time.

Station PCJJ, Eindhoven, Holland, transmits
Tuesdays and Thursdays from noon to 4 P. 1L
Fridays from 8 P. M. to midnight, and sometimes
on the same hours on Wednesdays. This station
used to transmit on 30.2 meters, but because of
code interference, according to recent letters from
them, they have shifted into the 31.4-meter channel,
the same wavelength as 2XAF.

5SW transmits every day from 2 to 7 . M. on
24 meters. Good loud-speaker reception may be had
about 3 days a week on this station.

Station 2FC, Sydney, Australia, on 28.5 meters
is received approximately two mornings a week,
Mondays and Thursdays, between the hours of 6
and 8 A. M., Eastern daylight-saving time.

These programs are received, using a receiving
set practically identical to the one Kendall Clough
recommended in the October, 1927, issue of Raprio
News.

The station heard by Robert Sprague of Hanover,
N. H., of which he writes on page 91 of your July
issue, was undoubtedly PCJJ, Philips Radio, Eind-
hoven, Holland. Their announcement in Spanish is
“PCJJ, Philips. Radio, Eindhoven, Hollanda.” When
he heard same they were transmitting on 30.2
meters, but this is now changed as above.

Georee E. MorcrorT, Jr.,
Pittsburgh, Pa.

FOR DAYLIGHT RURAL PROGRAMS

Editor, Rapio NEws:

For distant, daylight and summer-time reception,
the short-wave is far ahead of the regular broad-
cast band. On the short-wave converter, the cir-
cuit of which was published in the March issue
of Rapio News, I have heard plainly over 5SW
the striking of Big Ben in London at 6 P. M.,
E. S. T. During the daytime, when I can get
no stations on the long waves, I can often pick
up several stations on the short waves, among which
are NAA, KDKA, WABC and WGY.

Located as I am, such a great distance from
all powerful broadcast stations, were it not for the
short-wave stations I would not be able to pick
up any programs with any regularity in the sum-
mer season until about 8 P. M. From 5 P. M.
the programs from WGY and KDKA are broad-
cast simultaneously over long and short waves and
the short waves come in strong here, while the
regular waves cannot be heard until much later
in the evening. Under favorable conditions, I be-
lieve I can hear 2XAD and 2XAF, of Schenectady,
N. Y., any time during the day or night. I heard
2XAD very plainly Sundar at 2 P. M., E. S. T.
Signals from these stations are practically free
from static. Time signals from NAA come in
with good volume at noon, as well as at 10 P. M.

Many of the rural and country districts are
almost cut off from good radio programs during
daylight in the summer time, on account of being
so far away from high-powered stations. These
districts can be easily reached through powerful
short-wave stations. I believe that the entire
United States could have available for the yéar
around, day and night radio programs through

. the proper location of a dozen high-powered short-

wave stations.

I. Lee Grav,

Sylvatus, Va.

(It is too early to plan definitely any such @

scheme; for there are many holes in the vadio
blanket which a high-power short-wave station casts
over the avea in which it is heard. However, there
is little doubt that in the future short waves will
aive a program service much more extensive tham
they do at tresent.—EDITOR.)
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MASTER
VOLTAGE
CONTROL

This voltage regulator (patent pending) is a
necessity on all A-C sets. It protects A-C
{ubes from burning out by reducing excessive
line voltage to the proper value. Anyone can
install it.  Requires no guesswork in setting
for the proper voltage. Has no moving parts
therefore nothing to wear out or get out o

adjustment.
NO TOOLS i /P!Tl
NECESSARY Y

z 5]
Simply  call up the E!- T

< hor
: PNt ot
power company in your Wk 4 TH

district _and ascertain Qi I
the maxinum line vol- '.'(!'."i":"iﬂ".:l l
tave. Plug vour A-C [

set into the marked out-
let of the MASTER
VOLTAGECONTROL
to correspond to that
line voltage. These var-
jous line voltages are
clearly indicated so that
the proper setting may
be had. No voltmeters,
no tools or a service
man’s time is required
for installation. Once
installed it requires no
further attention. To
et the proper life out
of A-C tubes and keep
them from burning out
use & MASTER VOLTAGE CONTROI.

PRICE $2.50

At your dealers or write us.

MASTER ENGINEERING CO.

124 South Michigan Ave., Chicago, U. S. A,

SixTubeRadio
sz500

30 Days
FreeTrial

Yourun norisk.
Try it in your
own home for
volume,selectiv-
ity, distance, and tone. If not perfectly satisfied, re-
turn it., $25.00 model operates from batteries, or if
preferred we have

A. C. Radio $50.00

operates from clectriclightsocket. Nobatteries or elimi-
nators necessary. Also sold on 30-day FreeTrial, Write
today for FREE BOOKLET.

VIKING RADIO LABORATORIES
435 North LaSalle Street, CHICAGO

Build the 9,400-mile SUPER 1 O
and economical to con-
distance recention verillcations.

receiver,  Listen in on
struct,  Results guaranteed. Write today for
SCOTT TRANSFORMER COMPANY

SCOTT WORLD’S RECORD
all the world. Iasy

free circuit diagram, parts list and copies of long
4446-4448-Ravenswood Ave.  Dept. L Chicago

BIG NEWFALL CATALOG—-4000 items
Shows the latest A-C cireuits, the newest ideas
in radio at startling low prices. Get the sets
and parts you want here. Save money.

i
' w@@.
The best in parts, kits, eompleie factory-
built sets and supplies. Orders filled same

29
day received. Write for free copy now, 2 i

Standard discounts to dealers, set builders, agents.
BARAWIK CO., Dept. 8095A CHICAGO, U,S. A,

Insure your copy rcaching you. Subscribe to
Rapio NEws—$2.50 a vear. Experimenter Pub-
lishing Co., 230 Tifth Avenue, N. Y. C.

AN ENERGETIC BEGINNER
Lditor, Ravio NEws:
I have been rather interested in radio activities
since last December. 1 have built four small DX
receivers, and when the Deginners’ page came out,

T thought T might learn something more about
radio. T have heen learning all I know {from

Rapvro News, as it is all that I can buy at home.

Please get me in {ouch with boys of my own

age. thirteen, if possible. I wounld like to have,

if possible, blueprints Nos. 54, 55, 36, 37 and 538.
ITaroLn BrowxE,

R. D. 27 (Richford), Iithaca, N. Y.

SWITZERLAND TO GEORGIA
Lditor, Ranto News:

This evening (July 3) between 6:30 and 8:10,
T..8. L., I heard a station speaking the German
Janguage, or something very similar ta it.  As
near as I could make out. the call was EIT9XD, but
nol knowing the language, 1 can not say for sare.
The wavelength  was about 32 meters.  WGY,
KDKRA and WABC come in with loud-speaker
volume on three tubes. 1 am working the “‘fringe
how!” out now. Am using indoor antenna pointing
north.  Please confirm my report of reception if
possible,

W, S, Kxarp,
Box 10, Route 4, .Atlanta, Georyia.

(Unfortunately, we have ne facilities for conlirm-
ing reception; and most of the shortwvave fans,
owing to 1he cxiremely experimental nature of short-
wave broadcasts, will have to rely on the pleasure
of the reception dtself without confirmation. How-
ecver, BHOXD dis Zurich, Switserland, one of the
well-known  short-wave broadcast stations of the
world.)

STANDARD-FREQUENCY TRANSMISSIONS

lixperimenters who have wavemeters to calibiate
swill follow with interest the schedule of the Bureau
of Standards, which =ends a set of signals on cach
of cight selected frequencies once a month. I'rom
thesc transmissions very complete calibrations may
be made. Tull instructions are contained in the

Burcau's circular No. 171, which it sends upon
request.

The wavemeters of transmissions for the next
three months is as follows: {frequencies of the

signals in kilocycles (and meters heneath in paren-
theses) opposite the time, which is given as Eastern
Standard:

. M. Aug. 20 Sept. 20 Oct. 22

10:00 to 10:08.iinns 123 300 630
(2400) (1000) (461}

10:12 to 10:20 e 150 350 750
(2000) (857) (400)

10:24 to 175 400 850
(1714) (750) (353)

10:36 to 10: 34 200 450 950
(1500) (667) (316)

10:48 to 10:56. i, 225 500 1050
(1333 (60G) (286)

250 530 1200

(1200) (343) (250)

11:12 to 11:20.ccccicene. 275 600 1350
(1091) (300 (222)

11:24 t0 11:32.iiceeee. 300 630 1500
(1000) (461) (200)

NUMBER OF RADIO STATIONS
ITow radio has grown in the world as a whole,
and particularly in the United States, in the past
fiftcen years, is shown by these figures recently
compiled by the Department of Commerce. These
are the licensed transmitting stations of the world:

American Stations Years
1913 1920 1927

Merchant ships 483 2,808 2,092
Commercial transocecanic 1 6 26
Commercial ship-to-shore........ 44 17 69
Commercial point-to-point and

private ship-to-shore . 30 71 245
Experimental 11 63 183
Technical and training 7 42 41
Special amateur .. 4 39 e
General and restricted

amateur ..o 3,992 15,926
Government land (all ¢l 262 333
Government ship 2 1,312 1,203
Broadeast i 694

Foreign
Commercial and Government

land (all classes) 347 977 1.373
Government ship 237 703 2.172
Commercial ship 350 5.140 10,276
Broadeast .o R 800

The number of forcign amateurs is not given;
but it may be estimated at five ov six thousand,
principally in the British Empire, Sweden, Finland.
IFrance, Argentina and Uruguay. In most other
conntries the laws are quite unfavorable to amateur

Please sav vou caze it in Rapto Nuws,
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LEARN
RAD O

and find

Good Pay from the Start,
Rapid Advancement and

Phenomenal Success in
A Life Profession of
Fascinating Brain-work.

You Can Learn At Home!

Here is your big oppor-
wnity! Qur graduates
arc carning big moncey
as radio dcsigners, as
radio exccutives, in
broadcasting work, as
skilled service men and
radio dcalers. We have

RLDUNCAYN, trained thousands to
Director, become  successful  ra-

dio opcrators on ships and in shore sta-
tions. And now opportunity is knocking
at your door. Are you going to plod along
at @ thirtv-five dollar a week job when
REAL MONEY is waiting for you in radio?

A New Course

After years of cxperience, the Radio In-
stitute of America has evolved a new and
revolutionary course in radio—right up to
the minute and abreast of the most recent
developments in the radio industry.

[t starts with the very fundamentals and
takes you through every phase of radio—
right ~through  television, photoradio- -
grams and airplane radio cquipment.

The instruction is the work of radio ex-
perts, and its clearness and simplicity arc
such that you can master cvery point with
case. You take c¢xaminations — your
papers arc corrected and all your ques-
tions answered by men with vears of radio
expericnce.

A-1 Equipment
A large kit of first-quality equipment is
included in the cost of the coursc—with-
out extra charge—parts for making a
hundred different radio circuits and the
Peerless Signagraph and key and buzzer
set for code instruction.

R.I.A.backed by RCA, G-E
and Westinghouse

Conducted by RCA and enjoying the ad-
vantages of RCAsassociatcs, General Elec-
tric and Westinghouse, the Radio Institute
of America can and docs give the finest ra-
dio instruction obtainablc anywhere.

Home Study Course

=) Morcover, vou can STUDY AT
'T_A:;m“;r;u.“' HOME-—when you please and as long
| This new baoklet

as you please.

course is now ready. If vou want to
lecarn more about the lucrative and
fascinating profession of radio send
the coupon now for your copy.

describing  the

RADIO INSTITUTE OF AMERICA

Dept. A-9, 326 Broadway, New York City

RAD{O INSTITUTE OF AMERICA
Dept. A-g 326 Broadway, New York City
Dear Mr. Duncan:

Please send me your new catalog.
more about vour new radio course.

I want to know

Name

City . o e Seatel
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HAMMARLUND’S

New
Knob-

DRUM
DIAL

A richly embossed bronze front of g¢racefut
design and an operating mechanism that
is a delight to the mechanically informed.

Controlled by a knob that can be placed
in any position on the panel for attractive
balance. No lost motion or backlash. The
dial degrees are illuminated from the back.

Write for Hammarlund Folders .
HAMMARLUND MANUFACTURING CO,
424-438 West 33rd Street ~ New York,
ammariund

PRECI/S/ION

CONDENSER

Control

Big Catalogue

Send poStcard Jor mew catalog and discount sheel.
Hundreds of bargains in latest

counts. See our new catalog for speakers. Shield-Grid  kits,
Television kits and parts. i

Short-wave sets, kits, parts. and other parts.

Power Packs, all kinds, includ- Van-Ashe has everything, at
big discounts ready
for12-hourshipment.

ing  250-tube and
push-pull cireuits,

(Dan-AsheRadio (o.)

210 North [OthsT. _ ST.L0UWS, MO.

Every High Grade Circuit

or Receiver Today!
MODEL “N’’ VARIO-DENSER—X\licrometer ad-

justment easily made, assures exact cscillation control.
Quick, easy <tun-
ing, more volume,
clearness and sta-
bility . Capacity
range 1.8 to 20
micro-micro-
{arads. Price $1.00.

2 g Model @
Made ¢n 3 variable capacity ranges; price, $1.50.

F REE Big new up-to-date book of wiring diagrams
of all leading circuits. Write today for copy.

XLRadlo Laboratories:

Dept. A, 1224 Belmont Ave., Chicago, U1l

Electric Phonographs, pick-
kits and parts at liberal dis~ wups, turn - tables, dynamic

coupling impedances, shields,

radio; and In many it is necessary for the few hams
to keep under cover.

The number of radio receivers in the United
States is now estimated at 12,000,000, of which
about 8,000,000 are commercially-manufactured sets
of several tubes; and others home-made, or obso-
lete models of which no factory report is available.
This is undoubtedly greater than the number in
the rest of the world put together. Great Britain
is second with mnearly two and a half million
licensed listeners.

Reviews of Radio Literature
(Continued from page 249)

are explained. This is followed by an explanation
of the use of filter condensers, in which the author
describes the methods employed to determine the
effective capacity of wvarious series and parallel
condenser combinations. Voltage-distributing re-
sistors, sometimes called the “heart of -the power
supply unit,” also receive thorough treatment cov-
ering the calculation of values, power rating, types
of resistance, voltage drop and special applications.

The concluding chapters are given over to
general considerations covering line-voltage control
methods, “‘motorboating,” voitage-regulator tubes,
line-noise problems, etc. Several complete power-
unit combinations are suggested by the author in
his concluding chapter; one each of the 280, 281
half-wave, 281 full-wave, and Raytheon types of
supply unit, as well as a 220-volt D.C. unit.

The experimenter, the broadcast listener, the
radio service man and the student in radio, each
will find this treatise a valuable and useful addition
to his library of radio information.

PRINCIPLES OF RADIO COMMUNI-
CATION, 2nd Edition, by J. H. More-
croft, published by John Wiley & Sons,
Inc.,, New York, N. Y. 6x9 inches, 988
pages, cloth. Price $7.50.

The original volume by Professor Morecroft has
for years been the standard reference book of
the radio engineer and the student of radio. A
pioneer in a new field, Professor Morecroft is
perhaps better fitted, both by training and by
actual experience, to prepare such a book than any
other man. His introduction to the new edition
briefly tclls the story as follows:

“When the first edition of the book was in
preparation there was very scant literature from
which to draw, so that most of the data submitted
in verification of the theory was laboriously ob-
tained by the author himself. In the intervening
years prolific publication on radio subjects has
taken place with the result that this edition is
more thorough and complete tha» the first. The
data on the various phases of the radio art have
become so plentiful that but a small part could
be incorporated in this volume; to make the text
as useful as possible, however, references have been
given to most of the outstanding articles which
have appeared in English during the past decade.

“The new material incorporated in this edition
so increased the size that it was thought advisable
to delete much of the first edition. A considerable
part of the chapter on spark telegraphy has been
taken out, therefore, and two of the chapters of
the earlier edition have been deleted. The chapter
on radio measurements, and that on experiments.
have been omitted; if a demand for the material
of these two chapters appears it will be published
as a separate volume.” 5

Among the valuable additions which have been
made to the older edition are the data on coils
and condensers at radio frequencies found in Chap-
ter 2. Chapter 4, dealing with general features
in radio transmission, includes considerable new
material on field-strength measurements, reflection
and absorption, fading, and short-wave propagation.
In the chapter on radio telephony a large amount
of material on voice analysis has been added, to-
gether with data on the performance of loud speak-
ers, crystal control, etc. Chapter 10, which deals
with vacuwm-tube amplifiers, has bheen enlarged
to ‘include screen-grid tubes, power-supply units,
filters and their characteristics, radio-frequency am-
plification; balanced circuits, push-pull arrange-
ments, distortionless audio-frequency amplification,
etc.

Chapter 6 includes 240 pages on vacuum tubes
and their uses, giving characteristic curves made
from typical tubes; data on the measurement of
the amplification constant of a tube; instructions
for, and methods used in measuring the resistance
of the imput and output circuits of tubes; neutrali-
zation; a discussion of the vacuum tube as a gen-
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Get Your Copy of

POPULAR
CARD TRICKS

By Walter B. Gibson

Pleasant Entertainment For All

Walter B. Gibson has written
what is conceded to be the
most complete book of card
tricks ever published. There
are literally hundreds ofthese
clever little tricks. You need
not be a professional in order
to work them out. There is
no sleight-of-hand required.
You can do any of them with
little or no practice. Simple
toperform—difficult to guess.
Completeinstructions—Hun-
dreds of illustrations.

Once you have mastered a
few of the tricks that this
book contains you will be-
come extremely popular—al-
Imagine
the fun you can have at a
party. Just nonchalantly
pick up a deck of cards and
inquire if anyone has ‘‘seen
Then, while all
attention is focused on you,
do these tricks one after

ways entertaining.

this one.”

another to the admiration
and wonderment of all.

25¢

THE COPY

AT ALL NEWSSTANDS OR
WRITE DIRECT

EXPERIMENTER PUB. CO., INC.
230 Fifth Avenue, New York, N. Y.
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Cnjoy
SPEAKERL

OPERAX
from/%a

ON

NO “TUBES” - NO “‘B’’ BAT-
TERIES - NO COSTLY
“ELIMINATORS”

WITH THE

SKINDERVIKEN
TRANSMITTER UNIT

Simple microphone unit provides a most effec-
tive and inexpensive way to satisfactory speaker
operation. Easy to build and operate circuit,

Fyverybody can do this now with
a Skinderviken Transmitter Unit.

The unit is fastened to the dia-
phragm of the speaker unit. It will
l 2ct as o “‘microphonic relay.” Every
¥ tinie an incoming signal actuates
ithe diaphragm, the electrical resist-
of the microphone unit will be
varied correspondingly and the cur-
rent from the battiery, in scries
with it and the loud speaker, will luctuate accordingly.

Thus the problem of securing sufficient power
to]actluate the loud speaker is simply and adequately
solved.

The results from this very novel and simple unit
will astound you.

The expense of this hook-up is trifiing compared
to the elaborate tube circuits that give no greater
actuation of the speuker. .

Besides this there ave many other valuable usecs in
Radio Circuits for this marvelous little unit. Iivery
builder of Radio sets should have a few on hand.

LISTENING THROUGH WALLS
This Unit makes a highly sensitive detectaphone,
the real thing—you listen through walls with case.
Plenty of fun and real detective work too.

CONDUCTING SOUND THROUGH
WATER

Malke yourself a miniature submarine signaling
apparatus like those used during the war. Simple
circuit with this microphone unit gives splendid results.

12-PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for innumerable
uses, furnished with each unit.

P. G. MICROPHONE TRANSFORMER

A Modulation Trans-
former specially  de-
signed  for use with
the Nkinderviken Trans-
mitter Unit. Has many
other wuses. Primary
resistance,

15 ohm;see-

Sz
ohms.

ondary, 53

' FOR SALE AT LEADING DEALERS
Or Order Direct, Using Coupon Below

SEND NO MONEY

When the postman delivers your order you pay him for
whatever you have ordered, plus a few cents postage.

PRESS GUILD, INC. R-9-28
16-18-R—FEast 30th St., New York, N. Y.

Please mail me at onee 2s many of the following i
a8 I have indieated. SRERL e

= .Skinderviken Transmitter Units at 95c. for 1: 5
"7 for 2: $2.50 Tor 3: $3.20 for 4. 0 P 3LTS
. WE Gil Iglcrox(wlh(lme ’lIl‘mnsrogmers at 82,

en delivere will pay the postman the ¢
Items specified plus postage. P S G 0T

erator of alternating-current power, etc. Alto-

gether it is the most complete and authoritative hook

on radio, as we know it today, that has yet been
published,

This new edition will rightly take its place as
the leading American publication on the subject
of radio. Ii should be included in the library of
cvery serious radio cxperimenter and radio student,
in addition to being as the principal rcfercnce book
of the radio engineer,

PRACTICAL RADIO TELEGRAPHY,
by Arthur R. Nilson and J. I.. Hornung
of the West Side Y.M.C..\. Radio Insti-
tute, N. Y. Published by the McGraw-
Hill Book Co., Inc, New York, N. Y.
514x8 inches, 380 pages, cloth. DPrice
§£3.00.

Tor the student who wishes to gain a knowledge
of radio, the amateur who wishes to preparc for
a commercial operator’s license, or the commercial
operator who wishes a handy reference book deal-
ing with the latest standard commercial transmit-
ting and receiving equipment, we recommend Prac-
tical Radio Telegraphy as about the hest thing of
its kind that has come to our attention.

The authors of this book are respectively, the
director and chief instructor of this New York
radio school.  The book was prepared to fill the
need for a reliable and well-balanced text hook
for use in the training of radio operators. With
this in mind, only such material was used as was
thought necessary to give a knowledge of radio
circuits and apparatus. In a short preface the
authors deseribe their work in part as follows:

“This hook is written for radio students pre-
paring to lecome radio operators. A thorough
understanding of its coutents will enable the reader
to pass the theoretical examination given to appli-
cants for a radio operator’s license. It will also
be useful to others, not interested primarily in
becoming operators, but who want a knowledge of
the theory and operation of radio telegraphy as
used in the marine service.

“The World War changed the trend in  the
design of radio telegraphic cquipment from spark
to vacuwm-tube and arc equipments. This change,
which is still under way, rendered those text hooks
written hefore the war obsolete in so far as modern
equipment is conccrned.

“Many text books on radio require that the
reader be versed in elementary electricity, mathe-
maties and chemistry. This hook does not require
these prerequisites. It starts with an cxplanation
of elementary electricity and gradunally builds on
this knowledge until radio circuits and apparatus
arc understandable.”

AMPERITE BLUE BOOK OF RADIO
INFORMATION, published by the Ra-
diall Company, New York City. 534x834
inches, 24 pages, illustrated, paper covers,
cost free.

This hooklet is issucd for the purpose of assist-
ing home set huilders and recciving-set owners who
desire to simplify the operation of their sets hy
eliminating mianually-adjusted filament controls and
substituting ballast resistors. It explains in detail
the use of the products of its publishers and gives
general information on the construction and opera-
tion of a number of the popular types of recciving
scts, illustrated with diagrams. The first half of
the booklet is devoted entirely to a detailed dis-
cussion of the advantages of self-adjusting re-
sistors in the filament circuit of various types of
vacuum tubes, including the new A.C. tubes. The
popular hook-ups given in the 3ast half of the
booklet extend all the way from a one-tube “1NX”
sct up to an eight-tube superheterodyne, all of
which of course, are shown equipped with self-
adjusting filament resistors.

MANUAL OF ENGINEERING DATA
ON ELECTRIC SET ESSENTIALS,
published by the Polymet Manufacturing
Corp., New York City. 814x11 inches,
20 pages, loosc-leaf form, paper covers,
cost free.

A loose-leaf hooklet, intended for the use of radio
engineers and manufacturer’s purchasing agents,
which contains all electrical and mechanical specifi-
cations on the filter condensers, grid lcaks, wire-
wound resistances, large and small fixed condensers,
and other products manufactured by this company.

This manual gives lahoratory test reports on the
products manufactured by this company and pre-
sents considerable information and a number of
chzxr}s' of interest to those engaged in designing
receiving sets and power-supply units,

Please say vor saw if in Rapro News,
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Means
Everything

Strict vigilance guards
theacknowledged high
standards of these
tubes with the result
of an ever-increasing
efficiency of perform-
ance.

A set of new Cunning-
ham Tubes gives new
life to your radio.

Never use new tubes
with old ones—use new
tubes throughout.

E. T. CUNNINGHAM, Inc.

NEW YORK CHICAGO
SAN FRANCISCO

merica

. Since 915
STANDARD QUAL
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these colummns.

for 12 issues.

September 1st.

Classified advertising rate twenty-two cents a word for each insertion.

Names and addresses must be included at the above rate.

placed by an accredited advertising agency. No advertisements for less than 10 words accepted.
Objectionable or misleading advertisements not accepted.

OPPORTUNITY AD-LETS

Follow these advertisemeats every month. Reliable advertisers from all over the country offer their most attractive specials in

Ten per cent discount for 6 issues, 20 per cent discount
Cash should accompany all classified advertisements unless

Advertisements for the November issue must reach us not later than

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

o EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y,

Agents Wanted

Help Wanted

Musical Instruments

Big Money and fast sales. Every owner buys gold
jnitials for his auto. You charge $1.30; make $1.35. - Ten
orders duily eas Write for particulars and free samples.
American Monogram Co., Dept. 133, Last Orange, N. IJ.

Agents—We start you in business and help ¥ou suc-
ceed. No capital or experience needed. Spare or full time.
You can earn $50-$100 weekly. Write Madison Products,
360 Droadway, New York. -

National Publisher, needs agents, boys and shops to
help sell great national magazines. No investment ¥e-
aquired. Big profits, sparetime work very successful.
Write Agency Division, Experimenter Publishing Co., 230
Fifth Avenue, New York.

Help W anted—Instruction

Guaranteed Genuine Gold Leaf Letters anyone can put on
store windows. Large profits, enormous demand. Free
samples. DMetallic Letter Co., 422 N. Clark, Chicago.

Wanted Immediately, men to qualify for Railway Mail
Clerk, P. O. Clerk-Carrier Tests. $140-$225 month. Write
Ozment Inst., 251, St. Louis, Mo.

Sell subseriptions to magazines known the world over.
Steady monthly income with absolutely no investment re-
cuired. Hundreds of selling arguments every month. Start
now. TFull information sent free, no obligation. Agency
Division, Experimenter Publishing Co.. 230 Fifth Avenue,
New York.

Agents—Steady income. Large manufacturer of Soaps,
Perfumes, Toilet Articles, and Pure Food Products, ete.,
wishes representatives in each locality. Manufacturer direct
to consumer. Big profits. FHonest goods, whole or spare
time. Cash or eredit. Send at once for particulars.
American Produets Co., 1907 Monmeuth, Cincinnati,

Books

Books, Magazines, Art Publications in French, Spanish

English. Photo novelties, samples, lists, etc., 20 cents
stamps.  Villaverde Co., Dept. 211, Box 1329, Havana,
Cuba.

Business Opportunities

Inventions Commercialized.  Patented or TUnpatented.
\Write Adam Fisher Mfg. Co., 278 Enright, $t. Louis, Mo.

Free Took. Start little ¥ai1 Order business. Hadwil,

5A-74 Cortlandt Street, N.

67 Ways to Increase Income. 96-page book ‘‘Spare-
time JMoney Handbook’ contains 67 practical and complete
plans to operate sparetime business. For everyvone who
wants more money. Price only 50c, Consrad Company,
Inc., 230 Fifth Avenue, New York.

Chemistry

Learn Chemistry at Home. Dr. T. ©O’Conor Sloane.
noted educator and seientific authority, will teach you. Our
home study correspondence course fits you to tak
as chemist. See our full-page ad on page S
issue. Chemical Institute of New York, 16 E. 30th
Street, New York City.

Correspondence Courses

correspondence school courses sold on repurchase
Also rented and exchanged. Mone.\'-l)ack_ guarantee.
{Courses bought). Lee Mountain, Pisgah,

Used
basis.
Catalog free.
Alabama.

Detectives

Detectives Needed Everywhere. Travel. Ixperience un-
necessary.  Particulars Free. Write, American Detective
System, 2190 DBroadway, N. Y.

Electricity

Electric Fun! Seventy stunts, 110 volts, $1. Cooperco.

Campbell, Calif.

Instruction

Learn Chemistry at Home. Dr. T. O’Conor Sloane.
noted educator and scientific autbority, will teach you.
Our home study correspondence course fits you to take a
position as chemist. See our full-page ad on Dbage 257
of this issue. Chemical Institute ot ~New York. 16 E. 30tn
Btreet, New York City.

Men—~Qualify for railway postal clerk, internal revenue,
malil carrier and outdoor positions; steady work; particulars
free. Write Mokane Inst., Dept. B-32, Denver, Colo.

Men wanting railway mail, postoffice elerk, mail carrier
and outdoor Dositions; qualify immediately. Write for

gst. Rradley Institute, 211-B Cooper Bldg., Denrver,
olo.
B e (. (e (s e (o (o {

t

Read!

Opportunity Ad-Lets

Who knows but that
the opportunity of your
lifetime may be hid-
den in one of them.
Read them each month
—they can easily be
turned to earning dol-
lars and cents for you.

[y = S ) ) ]
Miscellaneous
taventions Commercialized. Patented c¢r TUnpatented.

Write Adam TFisher Mfg. Co., 278 Enright, St. Louis, Mo.

Save Money at Home. You can build manv home neces-
sities yourself, such as furniture, kitchen utensils, decora-
tive material, etc.. thus saving many dollars. All construc-
tional information on hundreds of things given in 116-page
book ““How to Make It.”” Price 50c. Experimenter Pub-
lishing Co., Inc., 230 Fifth Avenue, New York.

Forms to Cast Lead Soldiers, Indians. Marines, Trap-
vers, Animals, 151 kinds. Send 10¢ for illustrated Cata-
‘ogue. H. C. Schiercke, 1034 72nd St., Drooklyn, N. Y.

fuaranteed Solder

for Aluminum, 3ail, $1. A. N.
Tierman, Belmar, N. T

For Inventors

Motorcycles

o~ T npatented.

Inventions Commereinli-ed !
ht. St. Louis. Mo,

Write Adan Fisher Mfa. Co.. 27

Used Motorcyeles. Low Terms. Also Parts. Accessories.
Catalog Free. Western lotorcyele Co., 946 East 15th St.,
Kansas City, Mo.
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Cornetists—Trombonists—Saxophonists—Clarinetists. Send
for “‘Free Tointers.”” ~ Mention instrument. Virtuoso
School, Buffalo, 70, N. Y.

Patent Attorneys

Patents—Send for form ‘‘Evidence of Conception’ to be
signed and witnessed. Form, fee schedule, information free.
Lancaster and Allwine, Registered Patent Attorneys in
i[),'nit(fad States and Canada, 269 Ouray Bldg., Washington,

Patents—Send drawing or model of your invention for
examination and instructions. Advice and booklet free.
Highest references. Best results. Promptness assured
Watson E. Coleman, Patent Lawyer, 724 9th Stueet, N.W.,
Washington, D. C,

Patent Sense—Valuable book free. See Lacey’s ad, page
287. Lacey & Lacey, 631 F. 8t., Washington, D. C.
Jistablished 1869.

Patents—Time counts in applying for patents. Don’t
risk delay in protecting your ideas. Send sketeh of model
for instructions or write for free book, ““How to Obtain
a Patent” and “‘Record of Invention’” form. No charge for
information on how to proceed. Communications strietly
confidential.  Prompt, careful, efficient service. Clarence
A. O’Brien, Registered Patent Attorney, 309 Security
Bank Building (directly across street from Patent Office},
Washington, D. C.

Patents procured at reasonable rates with time to pay.
Sales ncgotiated. Staff of registered attorneys and en-
gineers. A complete service for inventors. Write for

particulars. Inventors Service Bureau, Box 1648, Wash-
ington, D. C.
Patents
Inventions Commercialized. Patented or unpatented.

Write Adam Fisher Mfz. Co., 278 Enright, St. Louis, Mo,

Printing, Engraving and Multigraphing

200 Letterheads and (00 Envelopes, $1.10, postpaid.
Oberman Company, Box 989, Los Angeles.
Multigraphing, two dollars thousand. Miscellancous

Printing.  Mayer Rey Corporation, Monmouth, Illinois.

Radio

Buy Your B. Power Devices Direct From Factory.
for particulars. D. L.
Dept. 9, Chicago.

Send
& G. Mfg. Co., 2941 W. Lake,

Write about our efficient power devices. KIMLEY ELEC-
TRIC CO., 441 E. Ferry, Buffalo, N. Y.

Song Poems

Song Poem Writers. “‘Real”
D7TX, 2104 N, Keystone, Chicago.

proposition.  Hibbeler,

Wanted to Buy

Full Value Paid for Old Gold, Jewelry, Watches, Dia-
monds, crowns, bridges, dental gold, silver, platinum, gold
or silver ore; magneto points, old false teeth. Packages re-
turned if our offer is not _satisfactory. United States
Smelting Works (The Old Reliable), 39 So. State St.,
Dept. 16, Chieago, IIL
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90 Volt Power
Unit :: $12.75

positively .impossible with
Plug in and forget. Non-
detector and intermediate
Simpler to hook up than
dry cells. Opcrates any type set 1 to 12 tubes.
Greater volume and clearness guaranteed. If not thoroughly
satistied return after uslng 30 days for complete refund.
Guaranteed further 2 years. Tor 110-120 volts A.C. 25 to
60 cycle current. 90 volts, 312.75; 11215, $15.25; 135,
$17.50; 157, $19.50; 180, §24.00; 20275, $26.00.
Also bullt for D. C. current 110 and 32 volts at only $3.00
addltional, any slze above. Ample stocks—same day ship-
ments. Simply say—ship C.0.D. or write for_my Interest-
ing literature, testimonials, ete.

B. HAWLEY SMITH

334 Washington Ave. Danbury, Conn., U. S. A

line noises,
this new advanced unit.
acid and noiscless. All
voltages plainly marked.

Hums, ete.,

LAFAYETTE

ATLANTIC C/ITY. M.

A new and beautifully furnished
fire-proof hotel situated on South
North Carolina Ave..in the Board-
walk block near the Stee! Pier.
Where personal service homelike
surroundings and superior food --
abound.

Carefully selected clientele and
friendly prices. Write for Book-

let D.
Arthur O.

Franklin, Everett L.
Proprictors

Cope,

‘Radio's largest~
it supply hous

ESTABLISHED 3() YEARS
'We Have Complete Kits For All Circuits

Now appearing or which have appeared
in ‘““Radio News’’ and other publications.

Send for Circuit Booklet& Catalog
M. & H. Sporting Goods Co.
512 Market St., Phila., Pa.

. / .l !J] \\\:\ ﬁ!

cabinet /i
The Ireyline

Blzes range from 7x18x10 to 7x30x12, Mahogany finish, $5.50 t0

$8.75. Solid wWalnut, $6.50 to 510.25. 1°.0.8. Hickory.

Twelve-hour scrvice.  Write for Catalog.
SOUTHERN TOY COMPANY, MANF’R. HICKORY,N.C_

who derive largest
N \; E profits know and
heed certain simple

but vital facts before
applying for Patents.
facts; sent free.

Washingten, D. C. Established 1869

Our book Patent-Sense gives those
Writc LACEY & LACEY, 631 F St.,

I Want to Know

(Continued from page 253)

center-tapped rvesistor R2 is used to obtain the
center point of the filament circuit of the reetifier.

This resistor should he wire-wound and have a
total resistance of about 40 ohms. The resistor
R2 should have a similar resistance value, and

be provided with a wvariable-tap arrangement. so
that the point can be found at which the lcast
hum is noticed in the speaker when the amplifier is
in operation. ‘The 2,500-0hm resistor R4, shunted
by the 1-mf. fixed condenser C9, is used to
provide the bias for the 250-type power tube. Con-
densers C4, C35 and C6 have a value each of
1 mf., and should he designed for a working
voltage of at least 200 volts D.C., so that there
will be no danger of a short circuit. The audio
transformer should have a low ratio, about 2 or
3 to L.

The output filter arrangement consists of the
heavy-duty chioke coil I3 and the condensers C7
and C-8, which have a capacity of 2 mf. each.
The choke coil should he similar in construction
1o the choke coils employed in the filter circuit;
it too should have an inductance of abount 15 henrics
and should have a D.C. resistance of about 230
ohims.

In constructing the power unit, straight point-
to-point wiring should he employed; well-insulated,
flexible, rubher-covered wire should he employed
for this purpose. The apparatus should he laid
out in approximately the positions shown in the
~schematic diagram, so that the wiring will De
as short as possible, When making any adjust-
ments on this power unit and amplifier it is
necessary to turn off the cleetric-light current,
since the high voltage produced DLy this unit is
rather dangerous. In connecting the power am-
plifier to the receiver, the two terminals “P” and
“T+" on the transformer T2 should bhe con-
nected to the plate of the first audio-frequency
amplifier tube in the receiver, and to the corre-
sponding B} voltage of the power unit, re-
spectively.

It is advisable to place two 3-ampere fuses in
the primary leads of the power transformer; so
that the 110-volt current will be turned off auto-
matically if a condenser breaks down or a short
circuit occurs in the power unit. In first operat-
ing the power amplifier, the resistor R3 should
be adjusted so that the \.C. hnm is at a minimum
and a D.C. milliammeter should be placed in
series with the plate lead of the amplifier tube.

This meter should have a range of about 0-100
milliamperes.  The amplifier should then be con-

nected to the receiver and a signal should be re-
ccived. If the milliammeter shows a very wide
fluctuation when the signal is being received, the
resistor R4 should be adjusted. It will be found
that there is a point on the resistor R4 at which
the plate current fluctuates to the minimum extent:
this is the correct operating point and the tube is
correctly hiased. The wvariable output terminals
for the “B’ supply in the receiver should then be
adjusted until the covrect voltage is obtained on
cach nf the tubes in the set.
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NEW FALL GOODS READY

Since Radio began the Barawik Co. has been the
st_{m(l-by ofRadio Newsreaders. Rarawik has kept pace
with radio’s progress, and today offers you the Jatest in
A-C and other radio developments. New Fall goods
are now ready.  Our fast same-day service on orders
wassures you complete satisfaction. :

Pages Loaded with Bargains
_ The new big Barawik Radio Guide js filled with re-
liable information about the newest and most advanccd
ideas in radio development, deseribes and Hustrates the
Liutest. improvements. 1t Will keep vou posted on w hat’s
up-to-datc. It will help you to build a bhetter set, im-
prove vour old one and make it up-to-date or b’m' a
complete new modern one.  Ivery radio set owxier,

amateur, beginner and fan should have o copy.
) Lowest Prices
It will pay you 1o get our prices for complete parts
1'1()r t,hcl popular cireuits, sets and accessories now in
demand.

Big discounts offered to dealers, set builders
and agents.

Send for Free
Copy Now!

s
Ry

\ i i Get our new radio eatulog
e A]nnnf today. Just mail the coupon
\\\ it A and free copy will be sent you

Deal with a reliable, depend-
able house and get full value
for your money, honest trest-
ment and quick service.

\

Dept. 809D
o Chicago, U. S A
Mail This Coupon Now! For Frec Copy

Name. ..
Address.

40 1100 2 week

uarateed !

We are looking for more am-

CEAY -
bitious young fellows to place in
well-paid Electrical jobs—men we
can develop into Chief Electricians,
Superintendents of Power Plants,
Manufacturing and Construction,
4 Electrical Experts, and Draftsmen.
Must have grammar school educa-
i- tion and be willing to devote part of
[ X spare time to getting ready.

Aplacefor youinWorld’sbhiggest,

fastest growing business
Electrimty is fascinating work. Plenty
jobs, big pay, real chances for advancement.
Get in touch with usimmediately, and we'll get
youone of these well-paid positions,under money-
back guarantee of a two-million dollar institu-
tion. Write today and ask for frce catalog and

guarantee of Electrical job.

& Dept. E-685 Drexel A d
American School, 2gpt-5;5% drexel Avenue and

SEND FOR NEW RADIO
BOOK—IT’S FREE!

New hook-ups. This book shows how to make
short-wave receivers and short-wave adapters.
How to use the new screen grid tube in D. C.
and A. C, circuits. How to build power ampli-
fiers, ABC eliminators. Up-to-the-minute
information on all new radic developments.
It’s free. Send for copy today.

KARAS ELECTRIC COMPANY
4038JA-North Rockwell St., Chicago, Iil.

Name. ...ttt iiiaecanannannn. A .

Stoand Now. oottt e

City and State. ..o i
4038 JB

Please say you saw 1t (i Rap1o NEws.

www americanradiohistorv com

12 WEEKS fits vou
AL o5 OB 509 BOOKS no LESSORSTY fokend
work. Write for BIG FREE BOOK and remarke
able tuitiop offer neluding FREE RAILROAD. FARE,

ELECTRICAL VR
SCrooLs Dept 76.01 CLEXE},SND,

CI' RICIT Y EAILY LEARAED:

6 TUBE SUPERPHONIC RADIO—816.95
FREE—Siz tubes, testcd and matched
An amazing value that can't be beat! Latest G-tube tuned
radio frequency cireuit. Metal chassis. shielded. Extremely
selective. Long-distance reception. Send for complete de-
seriptive circular. Valuc 860, our price $16.95. Write today.
Radio Equipment Co., D. 12}, 549 5, Welis St., Chicago, 1il.
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loudini’s Spirit A
Exposés /
and /
® 9 ®
Dunninger’s Psychical
® °
Investigations
Stilled by death but a short time ago,
the voice of Houdini lives again in this A
% book to carry on the work so prema- °
turely cut short.
1 i
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=
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lq Z\\ more realistic, Houdini was able to explain and dupli-
: j cate by perfectly natural means.
3 | With his death the work of exposing the practices of
E — = { spiritualistic mediums slackened in a very noticeable

degree. In consequence, mediums, each day, have grown

This_book has been written . bolder until now the voice of Houdini, as if called from
by Joseph Dunniger, chair-

man of the Sciencs and. n. the grave, has returned and can be heard to echo
ok vention Investigating ~Com- throughout the pages of this amazing book, “HQOU-

EL_ ) mittee for Psychical Re- s = a o
: search. DINI'S SPIRIT EXPOSES.” Here Houdini lives
;—::"/ again to crush the swelling number of mediums para-
OUDINI was deeply interested in spiricualism sitically bleeding their victims of their most cherished

gin

. el - possessions while posing in the guise of the living dead.
He spent years in the study of this fascinating All should read this tr dously interesting book. The en-
subject. When he had fully mastered every ; e e e 00,

K . k ti_re_ treatise h_as been written from the personal notes of Hou-
angle, he turned his attention to exposing the fraudu- dini—a startling exposé on one of the biggest frauds of the

lent practices of mediums. Mysterious voices in the day. Do not fail to get your copy—112 pages—fully illustrated.
air, unearthly tappings on the table, weirdly moving

fur’niture, floating figures, hands, lights—every trick The 5@@ Copy

employed by mediums in order to make their séances At Gl NEsS e T or Wil ies

EXPERIMENTER PUBLISHING CO., 230 Fifth Ave., New York, N. Y,

www americanradiohistorv.com
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he new improved

UBANTENNA

Easily Instalied in a Few Minutes—
Guaranteed to Bring in Loud, Clear DX
Right Through Summer Static

Here it is—the new, improved and perfected SUBANTENNA—even better than its
- amazingly efficient predecessor which brought forth volumes of enthusi-

a astic praise from thousands of critical fans. Now it’s ready—the new

How 3 . . SUBANTENNA—ready to prove its DX ability—ready to challenge
Thi ) | any type of loop or up-in-the-air aerial—ready to challenge those who
1S have tried to produce an underground antenna of comparable efliciency,

Amazi but who can’t because the features of the new SUBANTENNA which

zZing : ) E ;

. make it so superior to anything else are patented. In short, here’s the

New Under- ideal antenna. Loud, clear DX regardless of %he season—dregardlfess of
weather—regardless of how

ground much statie there is in the air.

Antenna Works

It is a known fact that radic waves
travel through the ground just as they
do thru the air. Ground waves, how-
ever are much clearer than air waves,
because air waves are more or less cut-
up with static and other disturbances,
while the ground is practically free of
all such interference. The new improved
Subantenna—2a real, scientific device
completely enciosed in a small, com-
pact sealed and moisture-proof can, is
buried in the ground in a vertical
position. Itintercepts the clear, strong,
static-freeground wavesand sends them
up to the receiver via a shielded cable.
Comparison, station for station, of re-
ception taken from the ground with a
Subantenna and reception obtained in
any other way, instantly establishes
the worth of this great new device.

Tested and Proved

Tremendously Suc-

cessful on Every
Type of Set

Subantenna was put to countless tests
before being offered to you, It was tried
out on a3 many types of receivers as it
was possible to obtain. In every test
the new improved Subantenna ex-
ceeded all previous standards for an-
tenna performance. It is sure to work

FREE
RIALE

We want you to install the
new, improved SUBAN-
TENNA. Installationtakes
only & minutes. We want
you to try it on your own
set—entirely at our risk!
Test it, try it in every way.
Compare the reception it
brings you, to the reception
you can get with any other
kind of antenna. If it isn’t
clearer, louder, sweeter and
better in every way, this
test is free.

MAIL COUPON
e TODAY

gation whatever. We'll send you full
details of the new improved SUB- 4

ANTENNA and particulars
of our FREE TRIAL ¢

on your set. It is certain to so greatly :

improve your reception and to so OFFER and the truly §

greatly increase your radio enjoyment amazing tests we want ¢ ¢

that you would not part with this new, you to make entirely e"

better antenna for twice its price if you at our risk. Mail

could not get another. the coupon @6 Cloverleaf

right now Mfig. Co.

Users Agree It ...at e”& 2711E Canal St.

is the Greatest New “\L Y e B ot §
Thlng in Radio - =rour—— ~e—g— — (2 the new, improved Sub-

w X i . . ) antenna and particulars of

T have a switch on my eabinet by which I can throw Beats Evel‘yth]ng Else <€ Free Trial Guarantee Offer. s

froman saerial to the Subantenna. For example 1  uy,4 writin s 41

< 2 to tell you thatlast night I gavemy Suba good

tune in WEAF on the Subantenna and find I have  testand mustsayit hasanything beatthatIhaveeverseen o

> turn down my volume control to almost a full and under any conditions. The stations always come _§

rter away from ‘OFF.” Then, reversing to the in at the exact same spot, and the quality and tone

1 can hear barely a sound, and this is only are far better than obtained with the noisy Street
‘e night I installed the Subantenna. If it Overhead aerial. You had better send me

with settling, it should be more than Some order blanks. You did send me &

Name Y

Town_......

some before but I misplaced them.”
ville Seymour, Newark, N.J. A. W. Turner, Baltimore, Md. & State

£ Mfg. Co., 2711E Canal St., Chicago . sms sme sme ses o oo v s soms e s sl
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The wall model illustrated is
designed to hang in the cor-
ner. The large front ornamen-
tal baffle board and the walls of
the room combine to produce
the best possible acoustical
effects—an exclusive Abox
idea that sets a new vogue in
speakers. There is a reason for
this method of mounting.
Write for details.

Model 66—A. C.
Converter Line
voltage input-110+
120 volts, 50-6a
cycles A.C, Outpute
6 volts, 2 amperes
D.C. Complete
with receptacle fop
“B” unit and mase
ter control switch,

(Higher on West
Coast.)

The Abox Company

215 No. Michigan - -

Chicago

Price $35.00.

www-americanradichistorvy-com

yna pealiers
The Abox Dynamic Speaker had to pass a test that put it
head and shoulders above any in the field, before it won
the right to be the running mate of the famous Abox
A. C. Converter—and carry the Abox name.

Its performance is a delightful, new experience. The
sensation of a high order of reproduction will linger with
you. Pay particular attention to the brilliant way it re-
produces the low notes of the scale. '

The cabinet designs are acoustically correct to produce the best
possible results. Baffle boards 3/-inch thick are used. The designs

and cabinet work are in harmony with the most beaut_i‘&él ho
furnishings. Send coupon today for a descrigg{y 3+ <8

. C. Converter
Model 66

The Abox A. C, Converter makes it possible for
owners of battery operated sets to enjoy true elec-
tric operation. No change in tubes or rewiring of
set is necessary. :

The Abox method of A. C. conversion does not
change the characteristics of your set. It makes
any D. C. tube an A. C. tube, and naturally, recep-
tion is improved because the tubes are always sup-
plied with full 6 volts of hum-free current at the
snap of the switch.

Change now to Abox electric operation for
greater convenience and an up-to-date receiver.

(M0 S T S T 0 D T N T T T N g oy G o et By Gy v S e e e Gy e S e S g

8
§ ABOX CO., 215 No. Michigan Ave.
1 Chicago, Illinois

I Please send circulars on [] Abox A. C. Converter.
g [3 Abox Dynamic Speaker.
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