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‘Ghe Advance Guard
of Radio

Ever alert, always on duty, these delicate instruments of

infinite precision and accuracy are the sentinels that guard
and protect the nerve center of your radio set through
which every radio impulse is transformed and magni-
fied into audible sound.

To equip your set throughout with new Cunningham
Radio Tubes is to experience the very utmost that
your set is capable of giving.

Consult your dealer today. See that he gives
" you the correct types of Cunningham Radio
Tubes for which your set is designed.

Twenty types—all in the
orange and blue cartons.

E. T. CUNNINGHAM, Inc.
NEW YORK CHICAGO SAN FRANCISCO
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WEST OF

DES MOINES,

dventurer

/Y'O,. HO, HO! . ... headin’ for buried treasure . . . . unknown lands

.. .. the Tower Adventurer exemplifies a genuine sailing ship of early
days that will at once appeal to lovers of ship models. The full-
rigged galleon in natural colorings is cast integral with the protecting orna-
mental frame. The large 17" free-edge cone is driven by the identical
armature-type unit as the higher priced models with a tone quality and

volume as delightful as exceptional.

Ask Your Dealer or Write for Llustrated Circular
TOWER MFG. CORP. 124 Brookline Ave., Boston, Mass,'

MORE THAN TWO MILLION TOWER PRODUCTS NOW IN USE

*PRICES ON
CastLe CoNE
AND
Pikatr SHIP
SrtiguTLY HIGHER
WEST oF
Des Moines, Ia.

(L S

NEwW IMPROVED
MEISTERSINGER, $15
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THE PERIDYNE FIVE
By HUGO GERNSBACK
This receiver incorporates a novel system of
compensation for single-control receivers, which
will be of interest to all constructors. The
article will be conu)lelte with all constructional
data.

Describing a new unit,

in the detector socket of a receiver.

In Forthcoming [ssues:
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By E. STUART CAPRON

CHANGES IN FREQUENCY DUE TO
SHIELDING
By HAROLD A. ZAHL
. The author continues the exposition of his
which can be plugged ,riginal researches into tl}le effects of shielding
on coils.
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unmatchable quality at

IMPROVED
MUSICONES

Musicones improve
the veception of any
radio set. They are
perfect affinities in
beauty and vepreduc-
tive effectiveners for
Crosley Radios. Atilt-
table model with
bhrownmahogany fisish,
stands 36 inches high,

$27.50 — 16-imch
Super-Musicone as
pictured  above with

“Bandbox",$12.75—
r2-inch  Ultra-Musie
cone, $9.75.

for October, 1927

“=ahen the crown stands or falls...

here with.

BANDBOX

A 6 Tube Receiver of

2D

Many features of this set have been found heretofore only in

the most expensive radio. Since Crosley is licensed to
manufacture under nearly all important radio patents, this
combination with Crosley leadership and experience, natu-
rally produced an amazing radio, the remarkable value of
which can be judged by the following features incorporated
and by seeing it and hearing it at your dealers.

1. Completely shielded coils, condensers and wiring.
2. Acuminators for sharper tuning. 3. Completely
balanced genuine neutrodyne. 4. Volume control.
5. Single tuning knob. 6. Illuminated dial. 7. Sin-
gle cable outside connections. 8. Designed for easy
installation in consoles. 9. Beautiful frosted brown
crystalline finished cabinet.

AC model using new R.C.A. AC tubes and working directly
from electric light socket through Crosley Power Converter
is $65. Power Converter $60 extra.

Hear this wonderful new contribution to the enjoyment of
radio. If you cannot find one of the 16,000 Crosley dealers
near you, write Dept. 22 for his name and literature.

Crosley is licensed to manufacture under patents of the
Radio Corporation of America and associated comipanies,
also the Hazeltine Corporation and La Tour Corporation.

a Cro

o Corp.:
vadio manu-
(alking like 2
tell us what
ne cytinder
s “‘ghield-
ay (  Yours

The Crosiey TRadi
c don’t Y

Shieldiny is necessary in 2a
modern radio receiver. The
more sensitive the set is, the
more you need it. Some sets

WW%QéQ%Q%gFg

are merely housed in a metal
case. This helps to keep strong
local signals from breaking
through, but it is even more
important to keep them where
they belong after you get them
the proper way from the an-
tenna.

A set has tubes,
coils, Here is a coil. The lines
around it are the magnetic feld.
You know the earth’s magnetic field
will work a com-
pass down in 2
mine, or up in a
plane (it certainly
worked for Lind-
bergh) and the
fields around un-
shietded coils get all mixed up and
the set howls and squeals and has
to be choked off by turning down
the filaments in the tubes.

METAL
CASE
[

condensers and

Now if the coils are housed in cop-
per shields the fields

can’t mess each

other up, and the Y {//'//‘/

tubes can do a real L

job of amplifying. o~n:~s\§\n\
1T P10

The coils in Cros-
ley sets have these
copper shields, and there isn’t any-
thing bhetrer.

Then there are the condensers, and
if it wasn’t for the shield around
them, the fields wonld act like those
in the coils, and the results would
be just as bad, or worse.

TWO COILS / l/
ALL SET 7O/
SQUAWK | \

It isn’t cnough to shield the coils
and the condensers, because even the
wiring of the set has fields around

it. This too is shielded, as it is in
all really high
= grade sets.

() :j Of course, it’s

COPPER . .
[ [sevewes all in knowing
) how to do it,
SARL TWO COILS SELDED but that's why

Crosliey sets
can be as good as the best without
costing half as much.,

L~ )

CONDENSERS PROPERLY HOUSED

The Crosley Radio Corporation,
Powel Crosley, Ir., Pres.
Cincinnati, Ohio.

www americanradiohistorv com

Broadcast Reception.

sley ...

Crosley Radio is licensed only for
Radio Amateur, Expevimental and

299

0

a

APPROVED CONSOLES

Selected by Powel Croslev,Jr.,
as ideal, acoustically and-me-
chanically, for the installation
of the Crosley “Bandbox’
Genuine Musicone built in.
Crosley dealers secure them
from their jobbers through
H. T. ROBERTS CO.
914 S. Michigan Ave.,
Chicago, 1.

Sales Agents for Approved
Console Factorics
Showers Brothers Company
The Wolf M{fg. Industries

539

Prices
slightly
higher
west

of the
Rocky

Mountains
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Metrodyne
Radio Sets

Are Equipped
For
BATTERY or
ELECTRIC

operation

Wonderful offer direct from the factory! The world’s greatest
radio! A perfect working, single dial control, 7 tube receiver! And
just to prove our claims, we will ship it to your home for 30 days’ free trial. Test
5t under all conditions. Test it for distance, volume and tonal quality—and if you are not con-

vinced that it is the best single dial set you ever hcard, return it to the factory. We don’t want
your money unless you are completely satisfied.

Three Year Guarantee

Metrodyne Super-Seven Radio

Completely Assembled

Big Discounts to
Agents and Dealers

v 2 4 4 4 4 4 4 4 4 44444444 ddddddddddd

BIG PROFITS
TO AGENTS AND DEALERS

Our Agents and Dealers make big money

selling Metrodyne Sets. You can work all
or part time. Demonstrate the superiority
of Metrodynes right in your home. Metro-
dyne Radios have no competition. Lowest
wholesale prices. Demonstrating set on 30
days’ free trial. Greatest money-making
opportunity. Send coupon, a letter or a
postal for our agent’s proposition.

P Y S T YYYYY Y

A single dial control, 7 tube, tuned
radio frequency sct. Tested and approved
by Popular Science Institute of Standards,
Popular Radio Laboratory, Radio News Labora-
tory and by America’s leading Radio Engineers.
Designed and built by radio experts. Only the
highest quality low loss parts are used. Mag-
nificent, two-tone walnut cabinet with beautiful,
gilt metal trimmings. Very newest 1928 model,
embodying all the latest refinements.

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric-
ally lighted so that you can log stations in the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speaker! The Met-
rodyne Super-Seven is a beautiful and efficient
receiver, and we are so sure that you will be
delighted with it, that we make this liberal
30days’free trial offer. You to bs the judge.

MAIL COUPON BELOW

Let us send you proof of Metrodyne quality—our
30 days’ jree trial offer and 3 year guarantee
Mrs. Wm. Leffingwell, Westfield, N. J., writes: “The Met-
rodyne Radio I bought of you isa wow! This is as good as

any $225 machine I have ever seen.””

N. M. Greene, Maywood, K., writes: ““My time is up
and the Metroéyne works fine. I got Iiavana, Cuba, Qak-
land, Calif., Denver, Colo., Toronto, Canads, all on the
loud speaker.””

J. W. Woods, Leadville, Colo., writes: ‘‘Received the 7-
tube Metrodyne in fine condition. Had it up and working
game day received. YWas soon listening to Los Angeles, San
Diego, Oakland and other California points; also St. Louis,
Kansas City and other east and south stations—all coming
in fine, Am more than pleased. Sure enjoying it.”

We will send you hundreds of similar letters from
owners who acclaim the Metrodyne as the greatest
radio set in the world. A postal, letter or the coupon
brings complete information, testimonials, wholesale
prices, and our liberal 30 days® §ree trial offer.

MEEEEEEENEEEEEEEEEEEEEEEEEEEE
METRO ELECTRIC COMPANY

2161-71 N. California Ave., Dept, 2
Chicago, Illinois

Gentlemen:

Send me full particulars about Metrodyne 6 tube
and 7 tube sets and your 3odays’§reetrial offer.

30 Days’ Free Trial—3 Year Guarantee

Metrodyne Super-Six

Another triumph in radio. Here’s the new 1928 model Metro-
dyne 6 tube, two dial, long distance tuned radio frequency receiv-
ing set. Approved by leading radio enginecrs of America. Highest
grade low loss parts, completely assembled in a beautiful walnut
cabinet. Easy to operate. Dials easily logged. Tune in your fave
orite station on same dial readings every time — no guessing.

Mr. Howard, of Chicago, said: “While five Chicago broadcasting sta-
{ions were on the air I tuned in seventeen out-of-town stations, inciudin
New York and San Francisco, on my loud speaker horn, very loud an
clear, as though they were all in Chicago.”

We are one of the pioneers of radio. The success of Metrodyne sets

RETAIL PRICE /’;
Completely: 4
Assembled /

MAIL THIS
COUPON

or send a postal or letter. Get our
proposition before buying a radio.

js due to our liberal 30 days’ free trial offer, which gives you the Deal direct with manufacturer — Name...
opportunity of trying before buying. Thousands of Metrodynes. SAVE MONEY = WRITE NOW!
have been bought on our liberal free trial basis. Address

1f you are interested in AGENT'S prop-
osition, place an “X” in the square wp D

METRO ELECTRIC COMPANY

2161-71 N. California Ave, « Dept.2 <+ Chicago, Illinois

www americanradiohistorv com
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130 M. A. FULL WAVE
RECTIFIER

Here is a power unit that will satisfy
the ever increasing demand for im-
proved quality of reception. A split
secondary 550 volts cither side of cen-
ter, makes possible full wave rectifica-
tion, using two 216-B or two 281
tubes. Current capacity, 130 milli-
amperes. The low voltage secondary,
7V, volts, will supply two UX-210
power tubes, enabling the use of push-
pull amplification in last audio stage.

The Double Choke Unit 2099 is de-
signed for this power unit. Contains
two individual chokes of 30 henrics,
130 milli-amperes capacity each.
T-2098 Transformer, 414”x 514" x 534"
List Price, $20 00
T-2099, Choke Unit

3134"x 47" x 5%"
high
" List Price
%alzsttc tone $14.00

quality, that elusive
but much talked of char-

acteristic of radio reception—
can be obtained only through the

Radio News for October, 1927
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THORDARSON

POWER

TRANSFORMERS

POWER PUSH-PULL
TRANSFORMER and CHOKE

Quality reproduction that cannot be
obtained with straight audio amplifi-
cation, is made possible through the
Thordarson power push-pull combin-
ation. This arrangement is designed
for use with power tubes only and
has sufficient capacity for all tubes up
to and including the UX-210. Makes
an ideal power amplifier when used
with power supply unit T-2098.

Input transformer couples stage of
straight audio to stage of push-pull.
Output choke is center-tapped with
30 henries on either side of center
tap. Dimensions of both transformer
and choke, 215" x 214" x 3" high.

Input Transformer T-2408
List Price, $8.00

Output Choke T-2420

List Price
$8.00

useof apparatusof the finest materials
and workmanship. For years Thordarson
transformers have been the choice of many

discriminating manufacturers of quality receiv-
ing sets. Follow the lead of the leaders. If you
enjoy good music specifyT hordarson transformers

THORDARSON ELECTRIC MANUFACTURING Co.

Transformer Specialists Since 189
‘WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSPORMER MAKERS

CHuron and Kingsbury Streets

A. C. TUBE FILAMENT
SUPPLY

The new R. C. A. and Cunningham
A. C. filament tubes will be very pop-
ular with the home constructor this
season. The Thordarson Transformer
T-2445 is designed especially for these
tubes. Three separate filament wind-
ings are provided.

Sce. No. 1, 114 volts, will supply six
UX-226 amplifier tubes.

Sce. No. 2, 215 volts, will supply two
UX-227 detector tubes.

Sec. No. 3, 5 volts, will supply two
5 volt power tubes.

In addition to the above, this trans-
former is equipped with a receptacle
for the B-supply input plug. Supplied
with six-foot cord and separable plug
for attachment to the light circuit.
Transformer in compound filled,
crackle-finished case. Dimensions —
234"x534"x 434"
A. C. Tube Supply, T-2445
List Price, $10.00

Name
Address
— Chicago,lll. USA. City __State..

TV VYV FVVIYVIPY Y Y Y Y YPYYYFYT

THORDARSON ELECTRIC MFG. CO. L
500 W. Huron St., Chicago, IlIl.
Gentlemen:

Please send me your booklets describing your
new power supply transformers.

(3562)
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Catalog

of home fur-
nishings sent
with or with-
out order.
See coupon,

Y

— = n,,!.. :
i I

e Yes, only $1.00 with coupon [FESESsssEssEssESEsESEENSeEEESS
Free Trlal brings this stupendous cut § Straus & Schram, Dept. R 3577 Chicago
price bargain to your home ¥ Enclosed find §1:00. Ship Walnut Finish RadiolCablinetl.l
' tri 1 i i 1 toh 30d free trial. If I keep the cabinet I wi
on 30days trial. A han.dsome radio ca(;)mlgt .Wlth amp]e : p:;ny:u Sl;‘.,:O monat);msly.reif r:zt satisﬁed:‘l)am to return the
room inside for all batteries, charger an eliminators. All cabinet at your expense and you are to refund my
unsightly accessories out of sight in a splendid piece of fur- g ™oney and any freight or express charges I paid.
niture. Made of beautifully grained, t-horough.ly seasoned @ Walnut Finish Radio Cabinet, No. B9859A, $9.90
selected hard wood. Elegant Walnut Finish Will not warp.
Highly polished outside surfaces; front panel in popular
two-tone effect, ornamented with Galleon Ship in full colors,
giving hand-painted effect. Rich gold border countersunk
on front panel, will not wear off. Neatly turned legs and beaded
edges. Strongly built; all joints reinforced. Top 30% inches x 16%
inches, ample for any radio and loud speaker. Height 30% inches.

"1 aMonth j:% Send

expense and we'll refund your $1.00 plus all transpor-

Z
1)
3
®

Street, R.F.D.

or Box No —

Shipping
0

int =

tation charges you paid. Orkeep it-and pay only $1.00 Post Office —— . State

amonthtill you’ve paid our smashed cut price for this No w.'

sale—only $9.90. Our credit price beats cash prices

anywhere. Order by No. B9859A. Shpg. wgt. about 60 1bs. Married or Single ——___ Nationality or Color— . e~

t? you want ONLY our free catalog
©f bome furnishings mark X here

STRAUS & SCHRAM %%, Chicago

wWwWwW_americanradiohistorv com
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BUILD SETS FOR
YOUR NEIGHBORS

Radio News for October, 1927

Follow the Example of Thousands—Join the Radio Association—Learn Radio—
Take Advantage of its Big-Pay Opportunities

THE RADIO ASSOCIATION OF
AMERICA will help you make
money in Radio, full or part-time.
It will teach you how to build and
repair sets; start you in business,
if you wish.

Earned $500 in Spare Hours

Hundreds of members earn $3 an
hour serving their communities as
“radio doctors.” * Member Lyle
Follick, Lansing, Mich., has already

made $500 in his spare time. Member
Werner Eichler, Rochester, N. Y., is
earning $50 a week. Member F. J.

Buckley, Sedalia, Mo., is earning as
much money in his spare time as he
receives from his employer.

The Association will train you to be a
“radio doctor” and to build sets “tail-
ored” to your neighborhood needs, that
you can sell for less than the “‘ready-
made'’ sets offered by your local deal-
€ers.

We Will Start You in Business

If you prefer a business of your own
to becoming a Radio Engineer, our co-
operative plan will start you in a busi-
ness of your own without capital.

This plan gives the ambitious man his
opportunity to establish himself in his
community.

Many have followed this plan and estab-
lished radio stores.

Doubled His Income in Two Months
Member W. E. Thon, Chicago, was a

clerk in a hardware store when he
joined the Association. The training we
gave him enabled him to secure the
managership of the Radio Department of
a large store at a 220% increased
salary.

*] attribute my success entirely to the
Radio Association,” he writes. ““Your
method of instruction is wonderful.”
Membership in the Association has in-
creased the salaries of innumerable men.
Some turned their extra hours into cash
being ‘‘radio doctors” for their neigh-
bors; others by accepting employment
with neighborhood radio dealers. Scores
of our members are now connected with
big radio organizations in different ca-
pacities. Others are proprietors of pros-
perous stores.

From Clerk to Owner

“In 1922 1 was a clerk,” writes Member
K. O. Benzing, McGregor, la., “when 1
enrolled. Since then 1 have built hun-
dreds of sets—from I[-tube Regenecrative
to Superheterodynes.

*“] am now operating my own store and
my income is 400% greater than when
I joined the Association. My entire suc-
cess is due to the splendid help you have
given me."”

Membership Privileges

If interested in Radio as a profession or
a profitable hobby, join the Association.
You will receive a comprehensive and
practical training in Radio that will fit
you for Radio's big-pay opportunities.

www americanradiohistorv com

You will have the benefit of proven busi-
ness-building plans. Our Employment
Service will be at your disposal. You
will have the privilege of buying radio
parts at wholesale. You will have the
Association behind you in carrying out
your ambitions.

ACT NOW—If You Want the No-Cost
Membership Plan

Now is the time for you to join. The
success of the Association was so tre-
mendous during 1926 that we are still
able to offer a limited number of Mem-
berships that may not—need not—cost
you a cent. To secure one of them,
write today without fail. We will send
you details and also our book, "Your
Opportunity in the Radio Industry,”
that will open your eyes to the possi-
bilities in Radio for you. Let us hear
from you at once.

[ ]

: RADIO ASSOCIATION OF AMERICA

3 4513 Ravenswood Avenue

g8 Chicago, Ill. Dept. RN-10

[ ]

] Centlemen:

: Please send me by return mail full
1 details of your Special Membership
] Plan and also a copy of your book.
1 “Your Opportunity in the Radio In-
] dustry.”

[ ]

[ ]

= Name. . ... ..o v i v dood sl nn. SELERLE
[ ]

[ ]

g Address.... ...... .. ... ..o

[ ]

[ ]

¥ City ~ %o o L cmState gn ey - - G5 AT

-
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SIGNED BY

Model 57—Seven tubes,
has Bosch RFL eclreult,
efficient bullt-in loep,
bullt-in 18-in. reproducer,
walnut cabinet with se-
lected pattern woods, spa-
cfous power unit com-
partment.  Single statlon
setector, electrically
lighted diz!, Bosch Line
O'Lite tuning, armored

How fitting that Ethel
Barrymore should rec-

What impressed me more than anything else was the fact
that the tones were so perfect as to give the impression that
I was in the same room with the artist instead of miles
away. The Bosch Radio also has an advantage in that there
1S an utter absence of unharmonious sounds.

| s

- Y } g
gf‘izf/ /bcz/zfa,S 2R

U b~ PR
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Model 76—Six tubes,
Bosch RFL clreuit—Sin-
gle statlon seleetor
Bosch Line O'Lite tun-
ing, wired for battery or

i socket power gperation,

armored and shlelded.
.spaclous power unit com-
partment, solld walnut

Deliveries can be made
to purchasers with the

cabinet beautifully fla-

and shielded, wired for 3 . N ished with and without
baery or sacket nover  ggnize Instantly the original factory set- buitin reproducer

operation and operates on R . With built-In reproduecer,
b o e mnares o dramatic effect of the tings. 'These armored : $195.00
e Pitine s life-like tone of Bosch and shielded receivers Without builtin repro-

Radio.

It is the technical excellence of Bosch
which gives every model in the line
keenness of tuning, clearness, perfect
melody, natural tone without distortion
or other annoyances.

Just the radio reception radio dealers
and radio purchasers have been wait-
ing for, Bosch Radio is outstanding in
construction—built on a steel chassis,
short solid ' connections, minimized
solder operations, a rigidity never be-
fore obtained in radio construction.

AMERICAN BOSCH MAGNETO CORPORATION . .
NEW YORK CHICAGO DETROIT

BRANCHES:

are wired for battery

or socket power operation.

All Bosch Models have an electrically
lighted Single Station Selector. Some
of the handsome new cabinets have
built-in loops and built-in speakers,
with spacious room for power equip-
ment—meeting the demand of the day
for perfect radio and fine furniture.
See and hear Bosch Radio before you
buy any radio—and dealers who are
in business to stay are urged to write
for the Bosch plans. Write today.

Springfield, Mass.
SAN FRANCISCO

All these Bosch Radio Models are
ready for socket power aperatlon with
the fumous Bosch Socket Power Units
whieh successfully mmeet your demand
for the elimination of hatteries. The

Bosch  Radio Recélvers are ilcensed
anly for Radlo Amateur, Iixperimen-
tal and Broadeast HReception. They
are manufactured under patent appll-
cations of Amerlean Boschi Magneto
Corp. and are licensed under patent
Radlo
Corp. of Ameriea and under applica-

appllcations and - patents of

total cost of the Bosch Nohattry “A™ tions of Radio Frequency Lahoratorles. THE

and the Nobattry “B* is....$100.00 Ine. BEST

IN N
e RADIO
BOSCH BOSCH
RADID RADIO
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What Some
STROBODYNE
Builders Say

“I've built myself a set along
the lines of STROBODYNE, but us-
ing parts 1 had and some speci-
fied parts.. Using an antenn:
about 150 feet long and 20 fee.
high 1 picked up KFI, Los An-
geles at 12 midnite each nite for
9 days. Not bad for summer.
WJZ and WGY come in with
terrific loudspeaker volume on

acclaimed by set builders—

RADIO’S GREATEST CIRCUIT

'[“HERE are few instances in Radio where
popularity has been so swiftly and easily
gained for a circuit than in the case of the

!|l one audio’ stage. I'm going to

“STROBODYNE.” [ bulld o fritaded s e
3 ‘ |’| South Pole, as'he has an aerial

The first Set Builders to grasp the marvelous 50 feet high. T've built every set

} known, but the STROBODYNE is the

basic principle of the “STROBODYNE” sys- I I!IEH hest évery way and has about
tem and immediately assembled the receiver HHHJ WG Conmy,
praise the circuit without reservation. ' l l|‘ Pittsburgh, Pa.

A few of the many letters we have received are

1 1 | “I have constructed the Stro-
pI‘lﬂth on thC I‘lght. ““ popyNE and | want to let you
,[-|,| know of the results | have had
| il with it. T have used it for only
||IM 3 nights and last night I brought
I|II in WDAF, Kansas City, with
||| 1|“|‘ tremendous volume on the speak-

| er.

The following are but a few of the features
which have been developed to an unusual de-
{4 & ”. All h id b il

gree mn The StrObOdyne i il undcrstanj:le)le: atcoluSO fc:t e:;lai
I | l from the speaker. This same sta-
(it | tion (W DAF), when brought in
i .I on a set using three stages of
1||‘||l tuned R.F. det. and two audio

(1) Extreme selectivity enabling you to tune out
interference.

and working properly, was barely
audible on headphones using all
six tubes.

“l have constructed several
supers and T can easily say that
the STROBODYNE is the greatest
circnit without question.

“My aerial is a single wire 65
feet long and 3 -stories high at
the near end and one story at the
far end. It is almost entirely
killed by 3-story brick buildings
on_all four sides, hut T got
WDAF, WGY, hoth with the
same volume and excellent tone
through five local stations - with
no interference at all.”

Cuester KELLEY,
1231 No. LaSalle St.,
Chicago, 111

(2) The ability to receive distant stations as a mat-
ter of course, rather than as an event.

(3) Unusual tone quality due to the precision and
quality of the apparatus used.

(4) All the volume you want—undistorted.
(5) Extreme simplicity of tuning and adjustment.

(6) Easy to build and every product fully guaran-
teed.

e

The products of the well-known manufac-
turers below have been combined

to make the STRQBODYNE a
circuit of sensational
performance.

“Have just completed the STro-
BODYNE receiver; it is working
fine. The volume is great and it
is very powerful.”

H. Leonarp WiLsoN,
239 Gradman,
Cincinnati, Ohio.

» LR LR N R R I N Y e
]
1 “STROBODYNE”
! B 230 Fifth Ave.,, New York
IDIQ.V Fill out and mail this 1 :
coupon NOW ! : I enclose 50c. for one copy of the

) official construction book, giving all data

8 on the STROBODYNE, and 2all supple-

: mentary information.

[ ]
3 l:lnmmarhmd Variahle midline eondensers 00035 mf. 1 Carter No. 2A Short Jack Closed Clreult ’
1 Set Hummarlund Strohodyne colls  * 1 Carler Imp Battery Switeh 1 Name .....coveee
3 Hammarlund Shields 1 Cardwell Balanced Tyhe 6184 (IS AU G JI0 T o © =S Dl aee 0o
¢ Hammarlund Equalizing Condensers 4 Dubiller By-Pass Condensers .5 mf. Type 907 |} %
1 Hammarlund Bruss Shaft 10%” long 1 Dubllier Fixed Condenser .002 mf. Type 601 ']
2 Samgon Symphonie Transformers ) 8 Benjamin Bockets UX Type 9040 8
1 Ramson No. 85 Chake 12 X-L Binding Posts Address R .
4 Radio Electric R.F. Units Tyvpe F 2 Natlonal €o. Dials 1
5 Radlo Klectrie Fixed Matched Condensers 4 Amperites Type 1A ’
1 Micarta Fabrieator Papel 87 x 24" x 3/18” 1 Amperite Type 112 1 ['S
1 Mlearta Fabricator Sub Panel 127 x 25%” x %~ 1 Electrad Royalty Variable Resistance Type B () ST 0 piE SHE O UR 50 BSp B P . .
I Interstate Sales Output Fliter 2 25 ft. colls Belden Colorubber (]
3 Carter No. M-20 Mlidget Rheostats 20 ohm 7 CeCo Vacuum Tubes Type 201A 1
1 Carter No. M-400 Midget Potentiometer 400 ohm 1 €CeCo Vacuum Tube Type 112 1
1 €Curter Mo 1 Short Jack Open Clreuit 1 Fritts Cabinet for Panel 8 x 247 x 12%" 1 State

L}

1 !

Address all inquiries to “StroBopYNE,” 230 Fifth Ave., New York

WWW.americanradiohistorv com
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Build the “ENSCO”’ 3 Ft. Cone

“The World's Finest Loud Speaker”
In Less Than An Hour

Standard Kit
$10.00

Wall Kit
With Hardwood Frame
$11.00

NYONE who can handle a pair of scis-

sors, a screw driver and a pair of pliers
can assemble this remarkable speaker.
Endorsed by the leading radio engineers of
America and described in practically every
radio publication. Described by Clyde J.
Fitch in Radio News.

COMPLETE KIT

Kit contains the famous “Ensco” Direct-drive
unit (fully covered by patents), the only suc-
cessful direct-drive unit operating a 3 foot
Cone, Alhambra FoN-O-TeX Cone Material;
Metal Apexes; Extension Pin and 12 page
illustrated Book of Instructions, for easy
assembly of any of six styles of Cone, Roll,
Wall, Pedestal or Console speaker, sizes 24,
30 or 36 inches.

Send This Coupon

If your dealer hasn’t been supplied with the
“Ensco” Kit, send us the coupon with your
remittance and we will send it to you. Ship-
ping charges prepaid.

Dealers and Jobbers

Write for the “Ensco” profit making proposi-
tion. The finest cone speaker at a price every-
one can afford.

ENGINEERS’ SERVICE CO.
25 Church St.,, New York 73 Cornhill, Boston
28 E. Jackson Boulevard, Chicago
331 Bay Street, Toronto, Ontario

Visit Our Booth
at the
New York, Chicago

and Boston

Radio Shows

ABSOLUTELY GUARANTEED

- We guarantee the “Ensco’” to be the equal of

any manufactured speaker, regardless of
price. The “Ensco” preduces the truest tones
you have ever heard. After you hear your
set with the “Ensco” Cone, you will wonder
how you were ever satisfied with your former
speaker.

GO TO YOUR DEALER

Thousands of progressive dealers all over the
country have the “Ensco” on demonstration.
Go to your dealer and hear the “Ensco”—
compare it with any speaker in his store, re-
gardless of price, then buy the “Ensco”—
assemble it in less than an hour and enjoy
radio reception, the like of which you never
thought possible .

=0 7 3 0 F X B X K B NN B N N N R_N N ) -----------------h‘
Engineers’ Service Company k

25 Church Street, New York 331 Bay St., Toronto, Ontario ¢
28 E. Jackson Blvd., Chicago 73 Cornhill, Boston

(Send to nearest office)
Send me a:

Standard Kit - $10.C0 Wall Kit - $11.00
(Check which vou want)
In Canada prices are $11.50 and $12.50

1 am enclosing :
Check Money Order
Cash (be sure to register letter) Send C. O. D.

Name

Address..... ... ... e e e o

SV assessscereseeTenNesaEceNGOaaan
Immeas@an T A-omamen@® G aa -
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IF you’re making a penny less than $50 a week, clip coupon
now for FREE BOOK that tells you about big money
opportunities in RADIO. Better conditions NOW than ever
before, in this wonderful new industry! The reason is: tele-
vision accomplished, trans-Atlantic Radio telephony now in
use, many other wonderful advances and inventions constantly
widening the field of Radio opportunity. Radio needs trained
men NOW! And you can get the necessary training easily
and quickly—AT HOME—through new, practical, tested
methods that already have helped hundreds gain success in
the Radio field. Yes, right at home in your spare hours, you
can get all the knowledge you need for success in Radio—
Big Free Book contains all the proof—send for it today!

Extra Dollars For You
Almost At Once

Think of earning $15. $20, $30 extra “on the side’ every weck without
interfering with your regular job, beginning only a few weeks after you start
this training! You can—my Radio training course is world-famous as the
“Training That Pays For ftself.” My thorough, practical usable training
methods show you how to pick up this extra cash in your spare hours, while
all the time you're preparing for the bigger Radio job ahead. 1In this way,
you can pay for your course and put money in
the bank, all through profits I teach you to make
right after you start with me. And then, after
only a few months of spare time training, you're
rrady to take the bigger Radio positions!

Send Today For 64-Page
FREE BOOK—Mail Coupon

Send the coupon below, and I'll send you my
64-page hook—it's free. Hurdreds of pictures
and facts ahout the opportunities for big money
in the Radio field, how I help you take ad-
vantage of them, the 6 outfits of practice material
I send you that you can build into 100 Radio
circuits, and the other pay-raising facts you want 3
to read. No previous Radio experience needed | J- E. Smith, President,
to take advantage of this offer, and no special | National Radio Institute,
schooling is necessary. Find out all the facts for | I8 one of the leading
yourself—mail coupon today. Radio educators of the

Address J. E. SMiTH, President ::;Iadredslz‘; n'.':ys.t:e's'ﬂzd
NATIONAL RADIO TNSTITUTE | fessiom, T T2 P
Dept. MB.9, Washington, D. C.

G ES T G AR D P T AP G WES D WS mes

COUPO N

J. E. SMITH, President,

National Radio Institute,

Dept. MB-9, Washington, D. C.

Dear Mr. Smith: Please send me your free 64-page
book with all the facts about learning Radio for

bigger pay. I understand this places. me under
no obligation.

L

4 fession, and I give your thorough training
\ the credit.

fec Cordially yours,

} " John E. Fetzen
Ly Station WEMC, Berrien Springs, Mich.

309

Dear Mr. Smith: T am now
Chief Engineer of Station WEMC, which
I designed and bailt myself from the ground up.
Six months were required for the work, and the
equipment was designed for 5,000 watts, Previous
to building this station I had designed and built
two others, one a 500-watt station. 1 visited
all the important Radio stations of Europe and
the eastern half of the United States before
designing WEMC, in order to get all the
latest ideas. I am very happy in my work,
feel that I have “arrived” in the Radio pro-

A . TRl - S e R ¥ = = o e

FindOut FREE How Fet er;
Chambers and Hundredsof

Others Have Gained Successin
RA 0

Mail Coupon Below For Free Book

‘ Three Tir

Chief
Eng'r.At
gtewart
warner
Branch

Dear Mr. Smith: Herewith a photograph of my-
self in my Radio lahoratory here at Detroit. I am
making almost three times what T made hefore
taking your course, and will receive another sub-
stantial increcase very soon. As you know, in the
capacity of Radio Engineer here T am in full
charge of Radio activities apart from the sales
department. So far I have met with steady ad-
vancement, and [ expect more for the future. The
knowledge I got from you enabled me to ;(et where

I am today, and believe me, 1 shall always
be a hooster for your fine school.

Sincerely,
E. L. Chambers,
6050 Cass Ave., Detroit, Mich.
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estored
Enchantment

This is the Eveready
Layerbilt that gives
you Battery Power for
the longest time and
the least money.

THERE is no doubt of it—
radio is better with Battery Power.
And never was radio so worthy of the
perfection of reception that batteries,
and batteries alone, make possible.
Today more than ever you need
what batteries give—pure DC, Di-
rect Current, electricity that flows
smoothly, quietly, noiselessly. When
such is the current that operates
your receiver, you arc unconscious
of its mechanism, for you do not
hear it humming, buzzing, crackling.
The enchantment of the program is

omplete,  emeives have im0 18 better with Battery Power

proved, as has radio. Today they
are so perfect, and so long-lasting,
as to be equal to the demands of the
modern receiver. Power your set

At a turn of the dial a radio program comes to you. It is clear.
It is true. It is natural. You thank the powers of nature that have

with the Eveready Layerbilt “B” Bat- once more brought quiet to the distant reaches of the radio-swept
tery No. 486. This is the battery air. You are grateful to the broadcasters whose programs were
whose unique, exclusive construction  pever so enjoyable, so enchanting. You call down blessings upon

makes it last longer than any other 2 ) d 9
Eveready. Could more be said? In the authority that has allotted to each station its proper place. And,

most homes a set of Layerbilts lasts  1f you are radio-wise, you will be thankful that you bought a new
an entire season. This is the battery set of “B” batteries to make the most out of radio’s newest and

that brings you Battery Power with most glorious season.
all its advantages, conferring benefits

and enjoyments that are really tre.  NATIONAL CARBON CO., INC. [TT([§ New York—San Francisco
mendous when compared with the
small cost and effort involved in re-
placements at long intervals. For

Unit of Union Carbide and Carbon Corporation

the best in radio, use the Eveready Tuesday night is Eveready Hour Night—8 P. M., Eastern Standard Time
Layerbil. WEAF — New York WGR— Bufalo WGN = Chicago WRC—Washington
WJAR — Providence WCAE—Pittsburgh WOC—Davenport WGY — Schenectady

WSAI—Cincinnati

e WEEI — Boston W('CO{ Minneapolis WHAS—Louisville
r_ " o " q WDAF — Kansas City WTAM— Cleveland 3 St. Paul WSB—Atlanta
: WFI— Philadelphia WWJ— Detroit KSD—St. Louis WSM — Nashville
Y WMC—Memphis
Pacific Coast Stations—9 P. M., Pacific Standard Time

KPO—KGO—San Francisco KFI—Los Angeles

RadiO Battel'ies DR 000 oen Sl KGW—Portland

Have you heard the new Victor record by the Eveready Hour Group —orchestra and

h_h— _-thcy last longér singers—in Middletor’s Down South Overture and DvoFak’s Goin’ Home?

WwWwWw americanradiohistorv.com
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VARIABLE LINE VOLTAGE

CONSTANT OUTPUT

=
R AYT HE ON REGARDLESS OF LOAD
e v
RA;: Eso‘:w,: ms;&::’:a(
FG.

I (k.
Raytheon
Voltage Regulator Tube

EXPERIENCE gained in seven years of ex-
haustive rescarch, experiments and tests,
have enabled the Raytheon Research Labora-
tories to produce a new and fundamentally
improved Voltage Regulator Tube of marked
characteristics.

Raytheon —Type R, when incorporated in the
proper B Power circuits, maintains constant volt-
age on the 90 and lower voltage taps and greatly
improves the voltage regulation on the 180 and
135 volt taps, regardless of wariations in cither
the line wvoltage or load current. The variable
voltage controls can be thus eliminated and the
construction of the unit simplified.

Furthermore, this new tube has a very pro-

Raytheon BH—a
125 milliampere
rectifying tube,
becauscofitscon-
stant heavy duty
output, is espe.
ciallydesignedfor
use in conjunc-
tionwiththe Ray-
theon Type R
Regulator Tube
in light socket

Bowardats eliminator units.

Raytheon, Type R, 90 volts, 60 milliamperes—Price $4.00

Raytheon A—the compact efficient recti-
fier, new in principle and construction.
For A battery chargers and A battery

RAYTHEON MANUFACTURING COMPANY
CAMBRIDGE, MASS.

nounced effect in eliminating the last vestige of
ripple from the output, and when connected to
an amplifier will completely eliminate
“motor-boating”.

A new feature — the starting anode — incorpo-
rated in type R, maintains constantly a state of
ionization in the tube to prevent any “going
out” regardless of the load fluctuation.

Raytheon — Type R, can be used in any power
unit circuit now on the market employing a glow
tube with greatly improved results. Diagrams of
an approved. Type R tube installation, in con-
nection with the heavy duty Raytheon BH
tube, can be had from the Raytheon Research
Laboratories upon request.

Raytheon BA—a
350 milliampere
rectifying tube
for complete bat-
tery elimination.
Watch forthe
new ABC power
units emplovying
this rectifier.

<« THE HEART OF RELIABLE RADIO POWER N
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a New
development « ,

Freshman
EQUAPHASE

IR VS st s 2 b

An entirely new principle of stabilization

| and these features:
r 1: Four tuned circuits + » 7 v 7 ¢ $
2: Singledrive—onecontrol + -+ + 7 ¢

3: Full floating tubeshelf -+ +» =« ¢ =
4: Drum type illuminated dxal — calibrated in A Freshman development—licensed under patents;
v v v v 12 R C A — General Electric Co. — Westinghouse
wavelengths + = ¢ ¢ 7 d Electric & Mig. Co. and American Tel. & Tel. Co.
5:Solid Mahogany cabinet — artistically high- )
lighted - ’ 7 ’ ’ 7 v t 4 Write for complete literature
; g

CHAS. FRESHMAN CO., INC. « . - B v - = 3 Freshman Building, New York
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" New Metal Solves
Radio Socket Power

IRM in their conviction that direct
A light socket radio power wag-
jengists experimentin
nts in temperatures
@ieved

triump
of an 3 this
for al@iniT,

Throughoft di

o<
herald®Pu ink neccssary to
make radio reception in the home as
carefree and simple as the operation of
an electric iron, sweeper or toaster.

Today, radio fans everywhere recog-
mize that in Kuprox, the elimination of
wadio batteries has been made a cer-
tainty. At last, direct light socket radio
jpower, without acids, liquids or charg-
ing bulbs has been
perfected through the
discovery of this rev-
olutionary new ele-
ment.

Kuprox was dis-
covered by scientists
directed by Professor
S.J. M. Allen, Ph.D.,
of the Post Graduate
College of Engineer-
ing, University of
Cincinnati, who suc-
:ceeded in rearranging the entire atomic
istructure of copper, through a secret
-process, thus converting the most com-
mon metal used in electrical work, into
a new element that permits the passing
or rectifying of current only in one di-
rection.

Kuprox lasts indefinitely. Once con-
nected with the
elcctric light
socket Kuprox
Radio Power De-
vices may be for-
gotten for they
require no atten-
tion, no adjust-
ments, no re-

The

Replace-
anent Unit, a
series of simple
Kuprox metal
discs, riveted to-
gether.

s, 0

placements.
Thus,inone
stroke, the both-
ersome electroly-

How

the Kuprox
Replacement Unit
replaces the acid jar

on trickle chargers.

tic trickle charg-
-ers with the fumes and acids have been
eliminated.

In addition to its use in complete A,
B, and C electric radio power devices,
Kuprox is also being manufactured in
an ingcnious device that brings to an
end all the bother and trouble exper-
ienced herctoforc with all electrélytic
trickle chargers.

With this device, known as the Ku-
prox Replacement Unit, and retailing
for only $4.50, it is possible to convert
wny standard wet trickle charger or
power unit into a dry rectifier that rc-
quires no attention. It is easy to attach.
‘Simply disconnect the present jar of
acid and throw it away. Install the
Replacement Unit in its place by two
simple binding post connections. Be-
sides eliminating all the wateping and
attention, the new replacement delivers
about twice the former charging rate,
resulting in much higher efficiency of
the battery to which it is attached.
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Dry, permanent power
that requires no attention!

The most startling development
of the radio season!

NOW, for the first time, radio is really and truly electric.

No more of the bother and worry...none of the trouble-
some watering and attention that until now all socket
powers required. KUPROX has eliminated all this.
It has brought absolute freedom from radio cares. It
makes your set entirely electric.

KUPROX is all-metal...it is dry...it needs no watching
or watering...it cannot wear out. You install KUPROX
Devices on your set and forget them. A variety of
models, from Trickle Chargers to Combination Models
which supply all radio power from a single compact unit,
See the complete KUPROX line at your dealer’s.

KUPROX “A" TRANSt- s !
FIERS—Batteryless, noise
less, electric “A” power.
Dry, dependable, needs no
attention. Operates any
recciver. 4-volt or 6-volt,

$28.50 and up.

from a single un

solutely
attention.

KUPROX Replace-
ment Unit — For re.
placing acid jar on
all standard trickls
chargers and power
units., $4.50

[WRITE FOR FREE BOOKLET—

THE KODEL RADIO CORPORATlgN,

1927 K. R.

wwWwW americanradiohistorv com

RUPROX A & B TRAN.
SIFIERS—AII radio power

trolled from set switch. Ab-
dry, requires no

$57.50 and up.

it. Con-

KUPROX Trickle
Chargers — l.amp.
rate. Large model
gives 2¥4-amp. boost-
er charge.  $10.50
and $18.50.

“The Secret of]

Successful Battery Elimination” describ-

ing KUPROX Radio Power Devices.
501 E. Pearl St.,

Corp.

KUPROX “B" TRANSI-
FIERS — Dry, permanent,
free of hum.
all sets and circuits, $14.50
and up.

Models for

CINCINNATL, 0.
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Radio Fans! Mechanics! Scientific men! Everybody! Build a
TELEVISION SET--The greatest and most amazing development
of the 20th Century

(6} 9, %o N\ ERE, friends, is the first book to be published giving you the history of TELEVISION,
%, LN % \N f ] ] ﬁ o S . )
B & rom the first crude experiments at the beginning of the 20th Century—to the com-
’ 4{%0{ \\ paratively perfect machines just put into daily operation.
T Z N From this book you can build your own, workable television set that will serve
1.5 % o, *?, \ " « .
e % % N as a fundamental apparatus for hundreds of tremendously interesting and
i LS < amazing experiments.
B +% ; : . : \
%, . g \\ Get in now on this new development. You may be fortunate enough
g R, to discover some improvement to Television that will be worth many
) 2, N thousands of dollars,
; \\ Start with a copy of this new book today.
. ¥, 116 Pages—Size 9x12 inches, Illustrated.
L s
* %0 *Q 50 CENTS THE COPY—Everywhere
" \\ or clip this coupon and send it to
%
”,f A EXPERIMENTER PUB. CO., Inc.
O g
2 \\ 230 Fifth Ave., New York, N. Y.
\
\

complete book on TELEVISION
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No Malter
What Set You Hare

HESE are the days of quality

reception and that’s where Acme
comes in, Acme for Amplification.
During all these years of Radio
Broadcasting, Acme has had this
thought in mind, “After all how well
you can hear is the thing that counts.”

There’s the Acme double free-edge
cone speaker—thousands in use,
thousands of satisfied listeners. It
took five years and 320 experimental
models to make this speaker.

There’s the Acme B Power Supply
with Raytheon tube, the first on the
market. Three years of experience
in making and selling these elimi-
nators has earned the reputation of
making the B Power Supply that
stands up and works.

People tell us, “I have one of your

ACME E-4 B-Supply
$35.00

~for amplification

ACME K-1 SPEAKER
$25.00

first eliminators and it's still going
strong.”

Acme now offers a single stage
power amplifier to add to any set.
All you have to do is connect your
set, your B supply and your speaker
to the amplifier, put in a power tube,
plug into the lamp socket and your
radio enjoyment will increase a hun-
dred fold. No additional A battery
current and no C battery to add,
both of these supplies are included in
the unit.

Acme has two booklets, (Ampli-
fication without Distortion) telling
how to improve any radio set and
(Power Supply for Radio Sets) tell-
ing the story of Lamp Socket opera-
tion.

Fill in the coupon below for the
one you want.

$12.50

ACME PA-1 Power Amplifier

3135

ACME Apparatus will make it better

e e e

ACME APPARATUS CO.
Dept, R N1 Cambridge, Mass.

l Gentlemen: Please send me a copy of the booklet checked l

I below. I enclose 10 cents for each copy.

Amplification without distortion []
I Power Supply for Radio Sets O

I Name
I Street

l_-City State
———_——_——_-————

www americanradiohistorv com
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VAN HORNE TUBES
ARE BEST |

and

COVER ALL TYPES
including

LATEST A. C--POWER

and

RECTIFIER TUBES
3 —
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gatgate Radio Sets

NOW l—the new 1928 WESTGALE line of Radio Models are ready for you to try.
And we stand ready to put any one of our 24 new styles in your home and let you
use it to your heart's content on 30 DAYS' TRIAL. kntertain your family and
friends. Listen to programs from a1l over the country. Note the distance,
selectivity, and volume. But most of all, hear their amazing, deep, mellow,
tone,—then if you are not convinced that WESTGALE gives you more

for your money than you can get elsewhere,—YOU DON'T HAVE

TO KEEP IT.

1L
/ Thousands of Westgale Sets have been sold on this 30-Day Trial
e Plan. [For years we have maintained the reputation of being
0 first with the latest in Radio. These new 1928 models are
no exception—they are the last word in Radio and priced
I

at just about half the usual cost. Why not have the

Why Not ‘ Hz
t Radio? Why pay high prices?  Why take
Be Our Agent ? ; nccﬁzfxces?awll;n you (1:2)1’11 tcgt out any Westgale model in
[ your own home on 30 Days' Trial.
an 24 Models to Choose from
. W/ Table Styles--Consoles--De Luxe
30 Days' Trial—demonstrate to your neighbors and friends and get
your share of these big radio profits.

.
, 4 abinets

This season Westgale offers you 5 tube—6 tube

oOur wn ree ; ; :

g “_and 7 tube models in your choice of a bheauti-

; q y / ful array of table styles, cousoles and period
Our new Cata'og also explains a plan whereby you can put a Westgale 7 type :val)r'mut cal)inets.) d !

Radio in your home on 30 ))ays' Trial—demonstrate it to your neighbors Don't | di iy d il

and iriends in your sparc time and get your own set without cost before ] on't buy any radie until you sen the coupomn

the trial period is up. for our ncw catalog which pictures and describes

our complete line in almost any size or style

you could wish for. Don't wait,—a_special

introductory discount from rctail prices for
those who write quick. Mail the coupon today

—get posted hefore you buy.

Buy at cost. We want Agents and Dealers in every
locality to demoustrate and take orders for these amazing
new 1928 Westgale Models. This is your chance to get a West-
ale Radio at a big discount and make it pay you big moncy.

Millions of radios will be sold this season. Get 'a Westgale set on

Special
Discounts to
Agents

To quickly introduce these wonderiul new 1928
models we are offering for a limited time a big
reduction, ’'way below retail prices, on the
FIRST Westgale set placed in each community.
So get busy now! Be first in your locality to
mail the coupon for our FREE catalog and get
full particulars of this special diseount offer.

WESTGALE ELECTRIC CO.,

Dept. 1810, 1751 Belmont Ave.,

Cuicaco, 1oL,

Please send me your FREE catalog on the new 1928
Westgale Radio Sets. Also full particulars of your
Special Discount Offer on the first outfit placed in each
community.

Only 7

sg5

Retail Price
Including Speaker

Westgale Electric Company
(Formerly Westingale Electric ©o.)

Dept. 1810
1751 Belmont Ave.,, CHICAGO, IIL

--———-—

.................................................
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(mericas Rirst Thiee Home Entertainers |/
= = \\-.\ :

- = )

f The First
-
(2 L[]
featuring---The Master Mind of Mars
also stories by such famous Authors as H. G. Wells, A, Merrill,
Murray Leinster, A. Hyatt Verrill and Austin Hall
Where can you duplicate the galaxy of Amazing, Scien-
tific fiction writers listed above? Where in America or
elsewhere can you match the fiction stories of these master = —
I ANNUAL
The feature of this new 116 page volume, AMAZING /Au- B q
STORIES ANNUAL, which includes the very choicest 3 . Featuring the Ne“:’
selections of these writers is a special attraction, the MasterMndofMars
story “The Master Mind of Mars,” by no less a leading v
writer of America EDGAR RICE BURROQUGIIS.
This story appears in print for the first time in AMAZ-
ING STORIES ANNUAL.
‘If. you want a copy of the greatest book of Amazing
Fiction.—If you want a book that will give you thrills
and chills galore-—then buy a copy today of the first
AMAZING STORIES ANNUAL.
Sold on all Newsstands or order direct
EXPERIMENTER PUB. CO.,, Inc.
230 Fifth Ave. New York, N. Y.
With SAM LOYD v
et v
HERE are more than one thousund hours With this inexhaustible gold mine of lively ™ S
of truly amazing fun and frolic—in Sam entertainment at hand you need never be at \ SAM LOYD'.S/
yd's “Iricks and Puzzles.”” There is only loss for an evening's party program or a rainy \
one !;\inm Loyd, the Puzzle ‘K;ng. l&\cliuco'm- duy’s delight TRICKS
parable, a true master mind, and he has ,
3 1 MR It’s a book for young and old folks alike— B
‘IT’IS;.‘{/f{:Is’,"l?llen)l}ehst r:‘g‘;t;k :;)f]ullll;i' life?irl::;s and Riddles f(;r theoryuungsler:;Bruill teasers for
In this book are thousands of puzzles of th¢ grown-ups.
every conceivahle nuture, games, iricks, conun- The kind of a book every home should have
drums. Humdreds of 1illustrations. Scores of in its boolk-rack. 116 pages, 100 or more
real brain-teasing puzzle stories, dozens of itlustrations, large size, 9 x 12 inches, with
humorous unecdotes. beautiful 2-color cover,
S0c THE COPY—ON ALL NEWSSTANDS
If your dealer cannot supply you write direct
EXPERIMENTER PUB. CO., 230 5th Ave., New York
96 Page Book. The Revelation of Character, etc., in Hands ___
INGERPRINTS are used throughout the Tere is a brand new boeok with all the [
Fworld as a means of apprehending criminalg ;-nol:stcai:li‘.’;rilzél?]{?'}n_:;;:zlrttﬁrl]'ullr:nfsutﬁ't:n’.1 way that The s
=—but fingerprints are hut a small portion of Typical hands of lawyers, docters, peopble of ‘YOUR HANDS
the secrets of your character that your fingers, strong characteristics are shown in large draw- Li Polmistry Eaplained
202 your palm, even your handshake reveals. ings on many puges. ﬁ 3 EAL
XX Every inch of your hand has been churted by Lversthing is simplified. easy to understand. I -
e the exsperts of this highly developed science,  The hook contains 98 pages, hundreds of [
o’.q‘. and so simply and accurately that anyone ean tllustrations and is the large book size, 9 by
:’,:Z::- learn the telltale signs by heart. 12 inches. T |
(S5 50c THE COPY—ON ALL NEWSSTANDS
G . .
K If your dealer cannot supply you write direct »
e
EXPERIMENTER PUB. CO., 230 5th Ave., New York
.‘Q‘
.221‘,5 ST 2o
3 B R R R
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0%ysFREE TRIAL

SingleControl
= 7-Tube

= RETAIL PRICE

e, Completely Assembled
L e BT LTI S

BIGGEST DISCOUNTS to
AGENTS and DEALERS

ORK either full or part time and

make bigmoney. Tremendousadver-
tising campaign helps you sell. Regard-
less of whether you have ever sold before,
be sure to get our proposition. The Ran-
dolph sells on first demonstration. Men
and women both can make money this

OWERFUL seven-tube radio at factory price. Test it with-
out spending a cent. We claim the Randolph Seven will

out-perform any radio and we want you to satisfy yourself
that it will. To do this, we will send you this powerful radio to try for 30 €
days. Test it for distance, clearness, ease of operation, tone and every easy way. Get your demonstration set
other way you can. Unless it more than satisfies you, returnit tous. Every for thirty days FREE TRIAL.

Randolph set must make good before it is sold. T T YT

Battery AyJ, ELECTRIC OPERATION — -

The Randoliph Seven is sold for use with batteries or connected for
operation direct to electric light socket—absolutely batteryless—no chargers or bat»
teries—just plug in socket and tune in. 100% efficient either way. Its construction and
performance have been tested and approved by leading radio engineers and authorities and
leading radio and scientific publications.

Single Control—Illuminated Drum

One dram dial operated by one simple vernier control tunes in all stations with easy selec-
tivity to tremendous volume. Ne overlapping of stations. Illuminated drum permits opera=
tion in the dark. Volume control for finer volume modulation. This is a 7-tube tuned radio
frequercy receiver with power transformers and power amplification. Space wound solenoid
coils Full and completely shielded. A real receiver of the highest guality. Tremendous
distance, wonderful tone quality, simple to operate.

The Randolph cabinets are in themselves beautiful pieces of furniture made of carefully | 7/79 a do] h
. » selected solid burl walnut. Bas-relief bronze es- p
. cutcheon plates are mounted on the dial panel. In
I design and appearance it is a cabinet worthy of the

% high-quality radioit contains. Solid walnut beauti-
fully shaped surrounds the soft verdi-green panel.
Nothing hasbeenspared tomakethe RandolphSeven
theleading radioreceiver. We are sosure that it will
surpass even your best hopes that we know how safe
we are in making the 30 day free trial offer.

Read What Owners Say

I have logged more than 50 stations from coast to
coast.—Lloyd Davenport, Littlefield, Texas.

Thave logged 52 stations from Cuba to S=attle—the
getis a world beater.—J. Tampkinson, Detroit, Mich.
Your set is a revelation—has all others tiedl to the
post for distance and selectivity.—Waldo Powers,
Vergennes, Vermont.

On strength of its performance sold twe more

sets this week. T. Scanlow, Orlando, Florida.

Beautiful Ampliphonic
Randoliph Radio Corporation,

]
Console Set '
Made of the finest carefully selected solid walnut. : z:}‘lic?geos‘t"liia::“s.treet, Dept. 122
|

LI T CRATRE T

Now you can have a new, modern, singlé«
control, six-tube radio. Do not compars
this et with old style 2-dial 6-tube geta scll-
ing for about the same price, The Randolph
1928 Senior Six has also been teated and ap-
proved by the leading radio engineers.

Comes in a beauctiful solid walnut cabinet
ot hand-rubbed finish. Single control,
IAIIanina(ed 'Drum with space for logging,

and very N
sent for 30 Days Free Trial. You test it
before you buy.

Mail Coupon Now
il P 2 The Randolph Radio Corporation are pioneera
e a r‘ce in the manufacture of radios. All of its vast
and unlimited resources have been used in
making and perfecting of the Randelph Re-
SINGI‘E ceivers. Because of our long and succesaful
experience in the radio business, we are per-
CONTROL fectly confident in sending out a Randolph
Radio on trial. We know what it will do.
Mail us_the coupon now for the greatest

F radio offer ever made.

l
|
|
|
|
|
i
I
|
J

USE THIS COUPON TODAY!

Two-tone shaded finish. Has built-in cone loud. Send me full particulars about the KANDOLPH S8ix and

speaker that compares with any on the market and . :
i Seven -Tube Table and Console Sets with details of your
accurately reproduces high and low notes. Send for 30 Day FREE Trial Offer.

thefoldertoday thatshowsthis beautiful console in
full colors and gives complete details. Compares
with most table setsin price. For battery
or all-electric operation ready to plug in
and tune in. Write for complete descriptions.

Name

Address

RandolphRadio Corporation |
711 W. Lake St. Dept. 122, Chicago, Ill. City..

| Mark here ( ) if interested in Agent’s proposition. I

e Statess e e
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to get into ELECTRIC

ITY

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now
. . . and forever . . . say good-bye to 25 and 35 dollars a week. Let
me show you how to qualify for jobs leading to salaries of $50, $60
and up, a week, in Electricity —NOT by correspondence, but by an
amazing way to teach, that makes you an electrical expert in 90 days!
Getting into Electr1c1ty is far easier than you imagine!

Learn Without Lessons i» Qs

ACK of experience—age,
or advanced education
bars no one. I don’t care

if you don’t know an arma-
ture from an air brake—I
don’t expect you to! I don’t
care if you're 16 years old or
48—1it makes no difference!
Don’t let lack of money stop
you. Most of the men at
Coyne have no more money
than you have.

Railroad Fare
Allowed

I will allow your railroad
fare to Chicago, and if you
should need part-time work
T'll assist you to it. Then, in
12 brief weeks, in the great
roaring shops of Coyne, I
train you as you never
dreamed you could be trained
« . . On the greatest outlay of
electrical apparatus ever as-
sembled . .. costing hundreds
of thousands of dollars . . .

real dynamos, engines, power plants,

Prepare For Jobs
Like These

Here are a few of hundreds
{posmons open to Coyne-
tra ed men. Our free em-
loyment bureau gives you
itetime employment service.
Armature Expert
8100 a Week
Substation Operator
65 a Week
Auto Electrician $§110 a Week
Inventor - - Unlimited
Maintenance Enmneer
$150 a Week
Service Station Owne
$200 a Week
Radio Expert - 8100 a Week

Now In Our
New Home

|

real actual work . . . build-
ing real batteries . . . wind-
ing real armatures,operating
real motors, dynamos and
generators, wiring houses,
ete., etc. That’s a glimpse
of how we make you a mas~
ter practical electrician in
90 days, teaching you far
more than the average
ordinary electrician ever
knows and fitting you to
step into jobs leading to
big pay immediately after

graduation. Here, in this
world-f amous Parent school
—and nowhere else in the
world—can you get such
training!

Jobs, Pay, Future

Don’t worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often

exceeds the supply. Our employment
bureau gives you lifetime service. Two
weeks after graduation, Clyde F. Hart got
a position as electrician with the Great
Western Railroad at over $100 a week.
That’s not unusual. We can point to Coyne
men making up to $600 a month. $60 a
week is only the beginning of your oppor-
tunity. You can go into radio, battery or
automotive electrical business for yourself
and make up to $15,000 a year.

Get the Facts

Coyne is your one great chance to get into elec-
tricity. Every obstacle is removed This school is 28
years old—Coyne training is tested—proven beyond
all doubt—endorsed by many large electrical con-
cerns. You can find out everything absolutely free.
Simply mail the coupon and let me send you the big,
free Coyne book of 150 photographs . . . facts ...
jobs . . . salaries . . . opportunities. Tells you how
many earn expenses while training and how we assist
our graduates in the field. This does not obligate you.
So act at once. Just mail coupon.

Get this
FREE

autos, switchboards, transmitting
stations . . . everything from door-
bells to farm power and lighting . . .
full-sized . .

This is our new, fireproo

modern home wherein i8
installed thougsands of dol-
larg, worth of the neweat

. in full operation every gndmer moders Eleo;

Mr. H. C. Lewis, Pres.

day! et mamonnt oF flooe g COYNE ELECTRICAL SCHOOL, Dept. 77-77
No Books—No Printed ot g of pae: 500 S. Paulina St., Chicago, IlL

Dear Mr. Lewis:

Without obligation send me your big free catalog and all
details of Rallroad Fare to Chicago, Free Employmeub
Service, Radio and Automotlve Courses, and how I can
T understand I will not be bothered

Lessons SR AL Ty
ranged to make you happy
No books, no baffling charts .

&nd contented during your
training.

ELECTRICAL SCHOOL
500 S. Paulina St., Chicago

by any salesman.

H. €. LEWIS, President, Dept. 77-77

1
1
i
1
I ‘earn while learning.”
1
i
|
Established 1899 B
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RADIO ENTERS INTO A NEW PHASE

By HUGO GERNSBACK

HE great revolutions are those that are silent, and almost
invisible. Usually, the greatest revolutions are economic in
their nature, and therefore not seen immediately, but they
are prolonged over a considerable time.

The radio industry is now in the midst of one of these major
revolutions, which may change its entire aspect during the next few
years,

Let me review what happened in radio, even before broadcasting
began. Originally, back in 1910, the radio industry, just coming into
life, was content to build and manufacture parts which were sold
to the radio amateur. The amateur of that day bought the various
parts and promptly screwed them down to an old table. This was
his radio set, with which he received “wireless” code from other
amateurs, from commercial stations and ships.

About 1916, the manufacture of the first complete sets began.
They were more or less self-contained, but necessarily rather
crude, to our present way of thinking. But still separate parts, in
value, formed the greatest proportion of sales by the radio industry.

\When broadcasting started, in 1921, the sale

not in a position to guarantee a minimum royalty of $100,000
per year).

What has becn predicted for a number of years has thus come to
pass. The radio set business will be in the hands of a few strong
corporations, which will control the legitimate set business in the
United States on a highly competitive basis. All other reports to the
contrary, this certainly is not a general monopoly of the set business ;
and we believe that, in time to come, it will work out to the ad-
vantage of the public.

But what about the parts business? It is believed in many quar-
ters that, because of the conditions just mentioned, the general parts
business will come back with a grand rush. Parts manufacturers,
of course, sell their merchandise to set manufacturers; and this out-
let, frequently, is their largest source of income. But outside of this,
they sell their merchandise to radio dealers and to professional set
builders. IFrom present indications, there will be a great and im-
mediate demand for parts; because the small set manufacturer, being
put out of the way, will leave the road clear for the professional set
builder to come into his own.

The man who builds a set now and then,

of parts to the public immediately jumped to
a tremendous figure; and it was some time

in his attic, is not likely to be worried by any

hefore the sale of completely-manufactured
sets took the lead and exceeded that of parts.
Then gradually the ready-made factory-built
set came into the ascendancy and greatly
eclipsed the sale of separate parts. That is the
situation which we have at present. Though
in 1922 and 1923 every radio dealer stocked
an immense number of parts and but few
sets, the situation in this country has been
reversed since then, and there are now com-
paratively few dealers who stock parts. Most
of them nowadays stock a complete line of
sets and accessories.

. Ia which the Editor revicws three
eras of economic change, which the de-
welopment of radio art has brought about
in this tmdustry . . . and heralds the cx-
pected arvival of a fourth, due to the
concentration, in the hands of e few
large concerns, of the manufacture of
receivers . . . why this must result in
the division of radio set production be-
tween “the great industry” and the
building at home, for personal use or
on a custom basis, by constructors . . .
how conditions will favor the profes-
sional set constructors in obtaining a
good volume of business . . . an
therefere coutinue to encourage the man-
ufacture of component parts.

patent situation, nor will the radio interests
be much concerned about professional set
builders. Quite the contrary, the Radio Cor-
poration has always maintained that it en-
courages the amateur and constructor. More
than ever, no doubt, the big interests now feel
that they have little to lose on account of the
set builders. Nevertheless, during the next
year, a vast quantity of radio sets and power
packs will be manufactured and made by these
professional set builders, who do a very sizable
business in these transactions. It is a pecu-
liar situation, but one very well understood by

There is, of course, a great difference be-

radio economists, that there is always a healthy
demand for the home-made set. It works

tween parts and accessories: parts being B
usually taken to mean those items that go into

the manufacture or construction of a radio set, whereas accessorics
are the articles that are necessary for the operation of the complete
set. Under accessories are listed such articles as tuhes, batteries and
socket-power units, loud speakers, headphones, etc.

But it is believed that we are now facing a silent revolution and
that the order of things is to be changed once more. The reason is
purely economic, and found primarily in the patent situation.

The Radio Corporation of America, and its allied interests, who
always have been in the lead, as far as radio patents are concerned,
have during the course of years acquired practically all of the im-
portant radio patents in this country; and they are therefore in a
position to impose terms on all who have infringed their patents.
Of course the cry of “Monopoly !” will, as usual, go up; but the point
remains that, after all, every patent is a monopoly, and that any one
to whom is issued a patent must protect his rights—otherwise he
stands to lose them. In upholding the rights to its patents, the Radio
Corporation, after all, is within its rights, and will now reap the
benefits from the patent situation.

As gencerally known, practically every one of the large radio manu-
facturers is now paying a rovalty of 714 per cent to the Radio
Corporation, with a clause of $100,000 per annum minimum royalty.
This, of course, means but one thing, and that is, the price of radio
sets must go up. Furthermore, the small set manufacturers will no
doubt go back into the parts business: as the Radio Corporation will
probably license only those who are financially responsible (and it
may be presumed that most of the smaller ones probably are

out somewhat along these lines:

A set builder or an amateur sees a new circuit described in Rapto
NEwsS, or elsewhere. He promptly builds it and finds that it works
well. A few of his friends or acquaintances see and hear the set
and are impressed by it; because, as is usual in such cases, it is_the
latest thing. They immediately wish to get one like it; and, right
away, the set builder is busy making two or three sets for his friends
at a nice profit to himself.

The set builder naturally is well ahle to compete with the manu-
facturer, for two reasons. First, his time costs him little, and in
price, therefore, he can compete easily with the factory-made set.
Secondly, he has the jump on the manufactured set for the simple
reason that, as like as not. his circuit is the latest out, and, therefore,
will have improvements that the manufactured set can not boast for
some months to come.

The large set manufacturers. as a rule, change models only once
a year, and. therefore, at some time during the year the radio art will
have advanced somewhat beyond their facility to follow. Of this
situation the professional set builder takes advantage by incorporating
the latest advances in his set.

There are always several hundred thousand people in this country
who huild sets either for themselves or for friends; and this number
is likelv to increase materially in the immediate future, because of
the economic reasons just explained.

Summing up, therefore, these facts. it is reasonable to predict that
the radio parts business during the next few years will show a very
large and healthy growth.

Mr. Hugo Gernsback speaks every Tuesday night at 9.30 P. M. from station WRNY on various radio and scientific subjects.
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A Set for Each Member of the Family

in Which aAre Set Forth Excellent Reasons Why More Than One Set I[s Necessary in the Home

LUMP %f sugar, hung from the ceil-
ing by a string and swung from
mouth to mouth around the table,
was considered the height of elegance
at dinner parties in the good old days of co-
lonial history. Primitive people in the tropics
still squat in groups around a pot of “poi”
and dip their fingers in the common dish.
But the general tendency of civilization is
toward individuality and exclusiveness. “The
old family tooth brush,” if it ever existed
except in ribald song, has gone to the dump.

The family bicycle of the early ninetics
led quickly to flects of “bikes” of graduated
sizes to fit parents and children of different
stature. The automobile, to which the greater
part of the population merely aspired for
many years, because its cost seemed prohibi-
tive, is now owned by one person in seven;
families that enjoy a fair degree of pros-
perity have from two to five or more.

Radio is the lowest-priced of all the modern
inventions that have started as luxuries and
so quickly developed into necessities. It is
time to abandon the obsolete idea, that one
receiver is enough for a family.

The members of every family, even if
there are but two persons in the household,
have individual tastes. he newspaper pub-
lishers, whose rapid rise to wealth and
power has been one of the marvels of this
age of publicity, turned their financial corner
when they realized this and began to provide
women’s pages for the feminine recaders,
sporting pages for athletic vouths, and com-
ics for the “kids” in addition to the news
pages that sold the papers to the heads of
families. There are hardly two persons in
a family who would be equally interested in
the same program at the same time: except
when a Lindbergh or some other hero rouses
the enthusiasm of the entire nation and at-
tracts our attention from our ordinary trains
of thought.

By ARMSTRONG PERRY

BOYS SHOULD HAVE THEIR OWN SETS

A few weeks ago a boy of ten asked me
if I could tell him where to buy a radio
receiver cheap. I directed him to a shop
where two-tube sets, listed a few months
ago at $35, were selling at $3.95. There is
nothing against these bargain sets that manu-
facturers have sacrificed because of overpro-
duction or to clear the way for new and
better models. They areJust as good as they

own room. He has more fun with it than
he does with the 5-tube set in the living
room; where somebody always iusists on
hearing a concert all through, instead of
twirling the dials to sce how many funny
combinations can be made out of bits of
programs. The rest of the family have more
fun with the 5-tube set than they would if
he did not have a separate outfit with which
to try his experiments, too, so ecverybody
is happy. He even carries his outfit to school
for the science class to use.

One of the tragedies of childhood is

If the boy be given his own set to play with, the rest of the family will have more enjoyment

from the large receiver.

And the boy will be out of mischief and acquiring a useful part of

his education

were when they were scaled in their cartons.

This boy cheerfully spent $11 of Dad's
money for tubes, batterics and accessorics
so that he could have a receiver right in his

The more sedate son goes in for the newest circuits and tries for DX stations, His set would not
be tolerated in the living room; but up in the attic he can enjoy himself to his heart’s content.
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“Don’t!” It is that, more often than the
home itself, that boys run away from, They
want to have their own things and use them
in their own way. A few dollars invested
in parts for a one-tube set, plus the wisdom
to keep still until a youngster asks for advice.
will hold a family together more effectually
than the sternest hand that ever administered
correction.

If the boy is a Scout—and he is likely to
be because there are more than a million
of them now—he certainly should have a
portable receiver for picking up code signals.
The sending and receiving of Morse code is
a part of the routine work of every Scout.
A single-circuit regenerative receiver is not
particularly vicious in field work far from
the congested sections; and it is possible to
combine a receiver and a low-power trans-
mitter in a light and inexpensive set operated
with power from dry batteries.

RECEIVERS FOR TOTS

Even the smallest tots like to operate re-
ceivers adapted to their years. A crystal
set, such as some savings hanks provide free
of charge for depositors. is almost indestruct-
ible and will answer the purpose. Some are
sold as low as a dollar.

If the home is so far from a broadcast
station that only a tube set will bring in
any program, one can be made from a coil,
condenser, rheostat, socket, tube, grid leak
and condenser, bhatteries and phones. These
parts can be mounted on a board in half an
hour by anyoune who can turn a thumbscrew
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Older people sometimes prefer listening to sermons and songs of the past, instead of jazz and
the snappy songs of the day.

and a screw driver. The set may become
the center of attraction at parties where little
Mary learns the gentle art of being a hostess.

No parent who ever witnessed the pride
and joy developed by such a possession ever
would let a child feel again the lack of con-
fidence implied when Daddy locks the family
set so the children cannot operate it. Daddy
can lock his set without creating bitterness
when the children have the same privilege
with their own sets.

GRANDPA AND GRANDMA, TOO

Old people in the home often suffer more
from sensitiveness than children. They too
like to have their own radio reccivers and
use them without interfering with others or
being interfered with. Of course, old folks
are not what thev used to he when we were
young. At sixtv many of them still are
going strong, dancing, golfing, motoring, and
enjoving life to the full. But “three score
and ten” comes on apace, old friends drop
out, physical weakness and loneliness oppress.
The loud speaker, bellowing jazz by the
hour to liven the fect of seventeen, often
drives seventy to distraction.

Old folks sometimes like to get away
where it is quiet and listen in for the old
songs and the serious-minded lecturers. They
like sermons better than voung people do,
because much to which they look ahead lies
mn that realm of mystery which only religion
attempts 10 explain. No high-power horn or
cone is needed to satisfy their longings, f
their hearing is dulled, a pair of light phones
that do not press too heavily upon the head
may be better than a more expensive device.
One to three tubes, one dial, a place and
a set to call their own is what many of them
want,

RADIO IS A GOOD NURSE

It is hardly necessary to suggest that shut-
s of any age should have radio receivers
of their own. Radio has proven itsclf to
be, not only a source of entertainment to
persons confined to their beds, but also a
potent therapeutic agent, keeping the mind
m condition to speed recovery.

It 1s not enough te have another person
bring in a program and let it run. What a
sick person needs is the knowledge that there
is at least one thing that he can do for him-
sclf.  There is scarcely any exertion in
operating a racdio receiver. Even a very
weak invalid ean turn the dials for himself
if they are placed W a convenient position,
far example on a swingirg table overhang-
inZ a bed.

An active man, temporarily laid up by a
hroken leg or some other disabling accident
that does not deprive him of the use of
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his hands, can ask for no better fun than
to assemble a radio set. Many men dream
of some far-off, elusive day when they can
sit down with no immediate, pressing re-
sponsibilities and make radio receivers just
as they want them. With such a task to
take his attention, many a man would actu-
ally enjoy a period of confinement to his
home; it would be almost as good as a vaca-
tion. Incidentally, it might make things
very much easier for the rest of the f{amily,
if the things are true that the women tell
about the tempers of men who have to stay
at home a while.

RADIO FOIBLES FOR FLAPPERS

The debutante and the “sub-deb” have ideas
of their own about radio. Usually they know
little about it, technically, and care less; but
a radio set is an article of furniture and,
as such, as capable of artistic treatment as
a chair or a dressing table.

In the primirose days of pulchritude the
young lady seems to prefer furniture that
1s pink, blue, vellow or cerise, or whatever
matches her complexion, eyes, hair, or clothes.
A studious and constructive young man, who
is outside the family looking in, might make
a hit by presenting his lady love with a hand-
made radio set with its cabinet unadorned.
Together they might decorate it to suit her
taste; and after a while redecorate it to
match another gown or a new shade of com-
plexion. As many and as attractive sketches,
silhouettes and other decorations can be ap-
plied to radio cabinets as there are on lamp
shades. Individuality can be expressed ad 1ib.

About the only kind of radio receiver that
can keep up with some of the young folks
who flit hither and yon, in an effort to be
in several places at once and not miss any-
thing, is a portable set. The young man of
the family should be encouraged to build
one, for there is so much more variety in
radio programs than there is in a ukulele or
a saxophone.

GUESTS APPRECIATE RADIO

Eyery guest room ought to have its own
receiver. There are many folks who find it
difficult to sleep in a new place for the first

(Continued on page 395)

Often Father wants to listenin when Miss Flapper wants to dance; and, if there is not more
than one set, someone must be disappointed,
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The Radio Beam Method of Transmission

HE history of the so-called “Radio

Beam” system, now being employed

by the British station located in

southwest Cornwall for directional
communication with Canada, dates back al-
most to the very inception of the art of wire-
less telegraphy. In fact, the modern appli-
‘cation of this directive method of radio
transmission may be quite properly termed
a reappearance of an early-discovered pheno-
menon; which was never applied commer-
cially, because of the lack of efficient equip-
ment, or other practical drawbacks.

EARLY RESEARCHES

It is a matter of record that the German
professor, Rudolf Heinrich Hertz, employed
the beam or directive system of radio trans-
mission as early as 1888; when he utilized
a system of parabolic reflectors (see Fig. 3)
which concentrated, into a narrow directional
beam, waves in the order of only thirty
centimeters in length.

It is also recorded in the British patent
application of Guglielmo Marconi (dated
June 2, 1896) that he utilized a wavelength
of only ten inches in experiments incidental
to the development of the beam system of
radio transmission. It is also recorded in
the same patent, with specific relation to the
beam system, that: “When it is desired that
the signal should only be sent in one dircc-
tion, the oscillation producer is placed in
the focus or focal line of a reflector, com-
prising a metallic shcet of brass or copper
shaped to a parabolic form. (See Fig. 3.)
This reflector is then directed towards the
receiving station, which comprises a concave
reflector with the receiver proper mounted
in such position as to intercept the reflected
ring of radiations which exists behind or be-
fore the focus of the reflector; and the re-
ceiver ought to be preferably tuned with
the length of wave of the oscillation trans-
mitted.”

PERIOD OF DEVELOPMENT

Thus we see that the basic principles of
the so-called modern radio beam method,
as well as the now generally-used short
waves, are old; both having been utilized by
the carliest proponents of the art of radio.
However, it is only proper to state that
the development, leading eventually to com-
mercial use of the combination of the two
basic ideas, progressed steadily, if slowly,
over the years intervening. The recorded
achievements of Marconi, as well as the con-

This picture shows a very early model trans-
mitter, invented by Marconi for short-wave
beam-radio work,

© Herbert Photos, Inc.

By LIEUT. H. F. BRECKEL

ceptions of other noted radio inventors, in
the field of directional radio transmission
(among them being DeForest, Brown,
Franklin, Braun and others) serve to exem-
plify the important benefits they believed
would result from the commercial or mili-
tary application of such a system.

Judging from results obtained and from
records available, Marconi pursucd his
search for perfection and practical applica-
tion aggressively and, ultimately, was suc-
cessful. It is reported that he was successful,
as early as 1907, in carrying out radio beam
transmission between his station in Corn-
wall, England, and a squadron of naval ves-
scls at anchor off Gibraltar in the Mediter-
ranean ; communication with one of the ves-
sels being carried on without her consorts

WAVE
EMISSION

N

ANTENNA

/

FiG. |

The wave emission from an ordinary flat-top

transmitting antenna. It spreads out in all
directions, almost equally.

(although close at hand) being aware of
it, the signals from Cornwall being focused
in a narrow beam over the intervening miles
upon the vessel’s receptor device.

This feature would seem to possess cer-
tain strategical advantages to a naval force
in the way of promoting secrecy and mini-
mizing interference to its communications
under certain conditions; such as attempted
“jamining” on the part of an enemy force.

In the year 1923 Marconi predicted that
“the radio beam system would bring about
a somewhat revolutionary change from ordi-
nary long-wave methods hitherto employed
for radio communication between distant
countries,” this prediction being based ap-
parently, on the practical advantages af-
forded through the utilization of such a sys-
tem. Briefly considered these are:

HIGHER EFFICIENCY

(1) The reduction of interference, whether
direct or set up by harmonics, between
stations; thus making it possible to
operate in a given band of frequen-
cies a greater number of stations.
This is accomplished through propa-
gation of the wave forces to their
destination in a narrow beam rather
than allowing them to spread out in
all directions as with the ordinary
method of radio transmission.

(2) Greater economy in power consump-
tion for a given distance, due to more
cffective utilization of the oscillatory
energy, through the method of focus-
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ing the major portion of it in the de-
sired direction.

(3) Due to the comparatively narrow zone
traversed by the signals, the reception
thereof is limited to such receptor
stations as are located immediately
in the plane of the propagation; thus
affording an element of secrecy and
privacy to the communicated intelli-
gence. This is further augmented by
the extremely high spced of trans-
mission ; which, being in the neighbor-
hood of 200 words or more per min-
ute, makes it practically impossible to
copy the communicated intelligence ex-
cept through the medium of elaborate,
automatic recording apparatus.

(4) Owing to the use of short waves by
the system, it possesses the additional
advantages of higher possible speed of
transmission and reception, as com-
pared to the ordinary methods em-
ployed for long-distance communica-
tion; as well' as higher audibility of
signal values at the receptor end for a
given power input. Further, due to
the greater volume of signal strength
and the minimized interference due to
atmospherics or static, communication
can be maintained virtually without
interruption. Traffic is thus speeded
up, there being no reason for “re-
peats” or ceasing communication en-
tirely until the atmosphere clears, so
frequently the casec where the ordi-
nary systems are employed.

COMPARISON WITH BROADCAST
METHODS

In effecting an elementary comparison of
the broadcast system of radio transmission to
the beam system, the former may be best
illustrated by the ripples or waves formed
on the surface of a pool of water when a
stone is thrown into it. These travel over
the entire area of a circle. In the case of
a radio transmitter, the original energy con-
tained in the antenna system is widely dis-
seminated throughout space, only a very
minor portion reaching any one particular
reception point. - The efficiency factor of such
a system is very low, especially when it is
desired to effect communication with only
one point; whereas encrgy is propagated in
all directions. This objection does not, of
course, apply to broadcast stations or others
desiring to reach the greatest number of
receiving points for a given transmission.

Marconi’s early model receiver for foepsing
the signals from beam transmission, designe
by him in 1895.

© Herbert Photos, Inc.
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In the radio beam system, however, the
principle of propagation is differcnt, in that
the energy generated in the antenna system
is concentrated and focused into a beam. This
can be likened to the ray of a searchlight
which concentrates all of the light emanating
from a given source and propagates it in a
given direction only. This focusing of the
radio energy into a narrow hecam of some
15° width results in an intensive propaga-
tion directly toward the receiving station
with which it is desired to communicate,
little or none taking place in other direc-
tions.

The efficiency factor of such a system is
at once apparent and it is only necessary to
mention that the strength of signals re-
ccived from a beam transmitter is computed

DIRECTION
OF BEAM

—— e
} S

FI1G 3

A is the focus of the reflector, C. The waves

starting at A are reflected parallel to A-B, as

indicated at D and E, thus being concentrated
into a narrow beam.

to be some 24 times greater than that from
the ordinary type of radio transmitter util-
izing the same power input and wavelength
and operating under the same atmospheric
conditions.

TYPES OF ANTENNA

The essential difference between the broad-
cast and the radio beam methods lies merely
in the antenna systems employed. The or-
dinary type of antenna normally employed
i1s shown in Fig. 1; and functions, generally
speaking, as sct forth in the “stone and
water” analogy.

The radio beam antenna system is shown
in Fig. 2, and differs cssentially from the
ordinary type, as can be at once perceived.
It comprises two distinct networks of verti-
cally-suspended wires; one possessing the
larger number of vertical units and being
termed technically the “reflector,” while thc
other has half as many vertical wires and is
called the “radiator” or aerial.

The two units comprising the whole an-
tenna system are spaced a (uarter-wave-

HE recent flights of Commander Byrd

across the Atlantic, and of Lieutenants

Maitland and Hegenberger over the
North Pacific from Oakland to Hawaii, have
marked an epoch in the practical application
of radio to aerial navigation. The very
deficiencies in the working of the apparatus,
reported at length in the press, though at
the time they caused apprchension to the
flyers and the multitudes on land who waited
for news of their success, have heen invalu-
able in their demonstration of the correct-
ness of the principles involved, and the
necessity for hetter facilities to make long-
distance aviation as much a matter of routine
as steamship travel is today.

A BLAZED AIRWAY

The radio-bcacon system, developed hy the
U. S. Army and now under the special care

length apart, by the horizontal cross-arms
of the T-type masts employed ior suspend-
ing them. Both the radiator and reflector
wires are hung vertically {from insulated
horizontal wires, being sustained at even
tension agamst swaying, etc., by means of
a system of weights and balances. In the
particular system employed by the British
station at Bodmin (Cornwall) and the
Canadian station at Yamachiche, it is re-
corded that some 32 wires are used for the
radiating section of the transmitting an-
tenna; each of these being divided into four
half-wave sections connected through special
inductances.

The reflector section is suspended in the
rear of the radiating scction, opposite to the
desired direction of propagation, as also
shown in Fig. 2. Each of the four tuned
radiating sections comprising the unit is
energized by means of feeders, of such in-
ductive and capacitive values as to provide
the proper degree of rescnance between the
various sections comprising the whole. The
source of energy is in the form of a con-
ventional vacuum-tube transmitter of the
master oscillator-power amplifier type, of
some twenty thousand watts power.

In regard to the functioning of the an-
tenna system, it may be stated that the wave
emission proceeds forwasd in the normal
direction to be expected where a vertical
antenna is utilized, as well as in the oppo-
site direction. However, this rearward com-
ponent of the emitted wave, instcad of be-
ing allowed to dissipate itself by radiation
to all points of the compass, is restrained or
blacked from so doing by the network of
reflector wires suspended in the rear of
the radiating wires. The rearward com-
ponent of the wave emission, upon encount-
ering this reflector system, is deflected or
re-radiated forward, opposite to its original
direction, in the desired direction of propa-
gation; thus re-enforcing the forward com-
ponent of the wave emitted by the radiating
system proper. This action is also depicted
in Fig. 2,

RECEIVING REFLECTORS

For the reception of the transmitted radio
beam, an antenna system of practically sim-
lar design is employed as the collector for
the receiving apparatus. It is so located that
the wires which correspond to the “radiating”
section of the transmitter, and now become
the ‘‘collector secction” for actuating the re-
ceiver, face the plane of propagation of the
beam emanating from the transmitter. In
the rear of this collector section is sus-
pended the reflector section, identical in con-
struction to that employed for the trans-
mitting antenna. The latter acts in much
the same manner on the received cnergy;
i.e., it intercepts an additional amount of
energy from the propagated wave-front, re-
flecting it forward to the main collector sec-

Radio in Transoceanic Flight

of the Burcau of Standards, has proved its
absolute certainty over the distances covered
along routes in the Eastern United States.
As explained in the July, 1926. issue of Ranro
Nrws, it comprises two stations, one at
cach end of the flyers’ route. At cach of
these there are two autematic transmitters
with aerial systems at right angles to each
other; one sending continuously the Morse
letter N (dash-dot) the other the letter A
(dot-dash). So long as the plane’s direc-
tional receiver is pointed directly at both,
the two signals blend and form a continuous
succession of letter Ts (plain dashes). But,
should it swing from this course, immediately
one letter or the other predominates; and the
change of sound advises the pilot to correct
his course.

This signal was lost by the flyers a short
distance out of San Francisco by a temporary
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RADIATORS

ORIGINAL AND REFLECTED
WAVES, PROPAGATED
AS ONE POWERFUL

/REF LECTORS

MAST —

FIG 2

How the antenna system of a beam transmitter
functions may be seen above.

tion, where it greatly augments the signal
strength.

It has been stated that the energy col-
lected at the receptor, by such an antenna
system, is theoretically more than 100 times
greater than that picked up by the conven-
tional style of aerial, operating under identi-
cal conditions. There would seem to be no
question of the numerous advantages accru-
ing through the general use of the radio
beam method of transmission on the part
of military, naval and commercial radio
telegraph systems: as well as in transoceanic
and point-to-point radiotelephony systems
where the elements of secrecy and consistent
covering of distance without interference are
even more important.

As applied to the art of radio broadcast-
ing, the only real advantage of the radio
beam system would be in the transmission of
programs from a central source to distant
potnts; say, for example, from one country
to another, for re-broadcasting by the sta-
tion through which the greatest number of
listeners could be reached. In fact, the util-
ization of any other type of transmission
than that radiating in all directions would
defeat the purpose of the broadcasters,
whose aim is to cover as much territory and
distance as possible with a given power.

The development of the radio heam
method of transmission, to the point where
it is practically useful, constitutes one of
the major contributions to the radio art in
several years. Yet the art may be consid-
cred to be still in its infancy; for there is
much that we do not understand of its puz-
zling phenomena, the solution of which will
result in even greater progress.

trouble with their receiver; but that at the
Hawaitan end was picked up nine hundred
miles from the islands, where it indicated
correctly a track but three miles wide and
was followed to the landing place. Higher
power and perhaps reserve receivers will
make this system a successful onc for long-
distance flights between two airports. A re-
finement of it consists in substituting a visi-
ble signal—pilot lights of three colors—for
the audible one. A model of this system is
one of the sights on exhibition to visitors at
the Bureau of Standards in Washington.
The Byrd plane, “America.,” was equipped
with an automatic sending unit flashing con-
tinuously its call letters, WTW. This was
operated by a small wind-driven turhine on
the fuselage. In addition to this, there was
the regular manual method of operating the
(Continued on page 421)


www.americanradiohistory.com

OU have doubtless more than once

taken a walk through a forest and

listened in its comparative quiet to

the characteristic sounds, such as the
singing and scolding of birds, the myriad
chirpings and hummings made by insects,
the rustling of branches and the crackle of
leaves. To those who are familiar with the
causes and individualities of these forest
noises, all this is perhaps an old story;
but it seems possible that many more people
do not realize the many wonders of wild
life and that, if these were brought to their
attention, the study would be an interesting
one,

Annually the song of the nightingale is
hroadcast from a garden in Oxted, England,
through one of the British radio stations,
and eagerly awaited by thousands. When a
program like this is put on the air there are
countless difficulties to be overcome and no
definite hour and date can be set, as the
birds may not keep their appointment. Very
few transmissions of this nature have been
tried in the United States; but, if the experi-
menter wishes to branch out in a field of new
endeavor, he should try the ideas outlined
below.

It has been mentioned many times that, if
the output of a microphone 1s connected to
the input of the audio-frequency amplifier of
an ordinary radio receiver of good quality

“This is Station WOODS”’

How Qarious Forest Noises Can be Heard Thrcugh an A. F. Amelifier
By L. A. COLLINS

the sounds madec in
front of the micro-
phone will be repro-
duced with great vol-
ume and fidelity
through the loud
speaker. The problem
then resolves itself in-
to preparing a micro-
phone for outdoor use.

PREPARING THE
STUDIO

It is unnecessary to
have a special micro-
phone but, of course,
the more sensitive the
instrument is, the bet-
ter. An ordinary mi-
crophone, like that em-
ployed in the house
telephone, can be used;
such an instrument can
be procured at a very
small cost at any radio
store, We will assume
that the experimenter
has a microphone of
this type available. It
is first necessary that
the instrument be made
weather proof. It

» L ¥

—
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e e M AUDIO AMPLI-
FVING TUBES,

The transmitier in its shelter can be suspended from a limb of a tree, and
the wires from it connected to the set.

might be said, in passing, that if the experi-
menter can get the use of such a microphone
as is used in a broadcast-station studio, the
results will be much improved; for this type
1s much more sensitive than the ordinary
telephone transmitter,

A small wooden shelter can easily he con-
structed to fit around the microphone, as
pictured in the accompanying sketch. Into
the opening in one side of this shelter is
fitted a small cardboard cone, behind which
is the microphone. This cone acts as a
collector for the various sounds which it is
desired to reproduce, and greatly aids the
effectiveness of the whole equipment. The
wooden shelter should be painted, so that it
will be watertight in case a sudden shower
should occur before the apparatus can be
removed from the open. The leads from the
microphone should be run in as direct a line
as possible to the receiving .set, so that the
losses will be as small as possible.

The question now arises, “Where shall the
microphone be suspended or placed?’ This
of course will depend upon local conditions.
However, if the experimenter is active, he
can suspend the sheltered microphone in a
tree wherein birds are wont to congregate.
Or it might be the case that a vine clinging
to a house nearby is the meeting place of
feathered folk. Placing the instrument there
is a simple matter. Again, if the experi-
menter lives in the country, he doubtless
knows places frequented by pheasants, quails
or partridges. Although these birds are far
from being song birds, it is interesting to
hear the noises they make.

PAYING THE ARTISTS

In order to get hirds to perform, it may
sometimes be necessary to give them some
compensation; for birds in this respect are
not unlike human beings, The microphone
may be placed near a bird-house in a garden,
or fastened securely in a fork of a tree,

Enticing the nightingale to broadcast its song in an old English garden,

© Wide World. (Continued on page 382)
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The Audience as

NE of the most striking cvidences
of the rapidity with which radio
has developed can be found in the
fact that, though broadcasting is
little more than six yvears old, the listener sel-
dom thinks of programs as still in the ex-
perimental stage. The adaptation of ‘mate-
rial and technique to the peculiar conditions
of air presentation—a problem which might
well have daunted the hest talent—has pro-
cecded so swiftly and smoothly that today
what is, in many particulars, a new art
stands established as regards accepted prac-

Progress in the Radio Drama

Well as the Actors Has Become More Experienced

By CHARLES MAGEE
ADAMS

the part heard that the illusion created by
simply hearing proves unconvincing; as,
conversely, in the case of a first experience
with the movies. But as mere plays are
heard, gradually. through the operation of
natural psychological laws, the absence of
the part seen becomes less and less of a

When it is necessary for the hero to save the beautiful maiden from the onrushing train,

these

people produce the train's noises.

tices and precedents; with one conspicuous
exception—the radio drama.

Compared with other types of broadcast
offerings, there can be no question that this
is still i the experimental stage. Not only
is its value disputed, Dbetween one school
which sees in it a potential rival to the stage
itself, and another which dismisses it as
inconsequential ; but practices and precedents
are almost as varied as the stations and com-
panies cngaged in its presentation. Yet, in
spite of all this, it is clear to any observant
listener that the radio drama has made suf-
ficient progress, particularly during the last
two or three vears, to justify further inten-
sive effort and study on the part ol those
sponsoring it.

Tt seems (o the writer that this progress
has been due to two causes, other than tech-
nical and artistic improvement in the radio
drama itsctf—of which more presently—and
the first is the fact that the audience has he-
come more accustomed to listeniug.

CULTIVATING THE IMAGINATION

This would scem to have scant bearing on
the success of the broadcast drama; but ex-
amination proves that a fundamental, if
somewhat subtle, bit of psychology is in-
volved. Unlike a concert, which can be en-
joyed as well with eyes closed, the audience
both hears and sees a play in the theater, and
sees far more of it than is generally realized.
In fact. just how much of a play is seen
cannot be appreciated till it becomes neces-
sary to merely hear it, as in the case of the
radio drama. Then the absence of the part
seen at first throws such a heavy burden on

handicap and the part heard steadily more
important ; till simply hearing the play pro-
duces an ilfusion whose convincingness com-
pares quite Tavorahly with that of both see-
ing and hearing. This is the change <which
has been taking place in the audience, un-
consciously, tlnough the continued broad-
casting ol radio dramas.

Next, there has heen a marked improve-
ment in {ransmission and reception during
the last two or three years. This has, of
course, proved @n advantage to musicul pro-
grams as well, by providing increased fidelity
of reproduction. But the drama has bene-
fited morc peculiarly and to even a greater
degree.

It stood in need of better technical facili-
tics more than did the musical program;
because, with transmitters and receivers of
the type in use two or three years ago, the
shortcomings of voice reproduction were
more obvious, at least to the unirained ear.
It is necessary to add that much is still to be
desired in this condition, particularly with
many popular-priced receivers and inferior
transmitters.

A PSYCHOLOGICAL TASK

Further, to be successiul, the drama must
do more than reproduce, even faithiully, a
series of notes and harmonics. It must cre-
ate an illusion—a task considerably greater
than that confronting the musician. So,
every improvement in the transmission and
reception making for distortionless repro-
duction of fine voice-shadings and the re-
duction of extraneous noise has made this
goal casier of attainment.

This naturally suggests what has proved
to be the most conspicuous technical fact
that listener-experience with the drama has
demonstrated—namely, that dramatic trans-
mission and reception are most satisfactory
over comparatively short distances.

On the face of things, given the same
atmospheric conditions and excellence of
equipment, drama should he as effective from
a distant station as from one close by, just
as in the case of music. But the purpose of
drama. as against music, 1s to tell a story—
wecave a spell. Accor(lingly, any interrup-
ton such as static or fading, which would
be insignificant to music, can well be fatal
to drama by breaking the story’s thread and
destroyving the illusion.

This would scem to indicate that the audi-
ence ior drama is much more limited by
distance than that for music; a contention
which may or may not be supported by the

(Continned on page 376)

The man at the right calls for help into the fiber waste basket, for he is drowning; and the rest
of the people make noises like a gang-fight in a water-front shed.
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HEY darkened the room and turned

on one bright light directly over the

magician and the large, mahogany

table,. We sat in the shadows won-
dering what the glasses, that tricky-looking
loudspeaker and the radio set would do next.
Finally, the tall gentleman with the gleam-
ing shirt and butterfly tic arranged several
minor details on the table, clinked some
glasses against one another, and ran a long
wire across the top of the table and into
his radio set, Then he spoke.

“Ladies and gentlemen,” he began; his
dark cyes sparkled and his stiff shirt showed
to better advantage; “I have recently dis-
covered some of the long-lost secrets of
nature which have been bottled-up for cen-
turies and which had never been brought to
light. For instance, certain chemicals, when
dissolved in water, have the peculiar property
of absorbing energy from passing waves
radiated from broadcast transmitters. It is
unbelievable that this phcnomenon has so
long lain dormant; think of the tremendous
possibilities that await the experimenter in
these liquids!

“I have succeeded, with a certain rare salt
for example. in storing-up a complete broad-
cast program and later, sometimes as much
as a year later, actually reproducing the en-
tire program by incorporating a vessel con-
taining this salt in an ordinary_radio-recep-
tion apparatus. These salts offer such as-
tonishing possibilities and reproduce such
beautiful programs, (of course, free from
all traces of distortion) that I have arrived
at the conclusion it would he a real treat,
for those assembled here, to witness a demon-
stration of these properties.”

THE MYSTIC BOTTLES

He leaned over the glasses and we all
watched. His hair was parted in the exact
center and glistened, as now he adjusted this
thing and then he adjusted that. A bottle
was noisily uncorked and a reddish liquid
found its way into some of the glasses. He
leld up one of these in his hand.

“Gentlemen,” he continued. “I have always
been a total abstainer, but the color of this
liquid is suggestive of better days. How-
ever, the chemical contained herein has the
peculiar property of which T spoke.

“Here before me 1 have a deep vessel
eontaining an ordinary salt solution. . ..
Say, you little fellow, here, in front here,
come taste. . . . Not too much; it is a rather
concentrated solution. . . . Pretty salty, eh?

7 N\
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The arrangement of the jars forming the

condensers, in series with each other, and in

parallel with the main tuning condenser of
the set.

The Magic Loud Speaker

Some Mystifving Tricks With a Radio Set and How to Do Them

By A. BINNEWEG, Jr.

“Into this vessel I shall place these two
glasses, both containing some of the myster-
ious chemical. An ordinary copper wire dips
into both glasses, and other leads are con-
nected to the loud speaker. There is another
secret connected with these fluids which I
discovered. Of course, one must construct
the apparatus so that only onc frequency is
absorbed; otherwise there would be non-
selective absorption and all music programs
would be absorbed and only a jumble of un-
intelligible sounds could be drawn from the

“Nothing mysterious about this arrangement,

only glasses, salt solution and a
length of wire.”

you see;

solutions. By placing this coil of wire across
the two leads from the vessels, only the de-
sired station is selected, as you shall see.

“Nothing mysterious about this arrange-
ment, you see; only glasses, salt solution and
a length of wire. Of course, the chemicals
are peculiar, but they are easily handled.
I shall give you a demonstration of these
wonderful properties.”

SELECTING A PROGRAM

He placed a dangling wire into the salt
solution and the loudest and clearest program
we had ever heard rendered over KZOO, is-
sued from the nearby loudspeaker. The
peculiar method he employed astonished us.

“By using vari-colored chemicals and se-
lecting the desired amounts, I can bring in
other stations.”

This time he poured blue liquid into one
glass and put yellow into the other. The
proportions were cvidently critical for he
used a small measuring-glass to sccure the
right amounts.

“Now we shall hring in WREK in New
York.”

Several wires were adjusted and the same
wire was again dipped into the vessel con-
taining the salt solution. this time on the
opposite side. Station WREK was broad-
casting boxing returns from the ringside.

Some little fellow in front asked our en-
tertainer to hold the program as he wanted

www americanradiohistorv com
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the results. His request was complied with.

“The different combinations of these solu-
Jtions that are possible are almost limitless,
and any program broadcast may be selected.
The apparatus is really simple, too; would
members of the audience care to inspect it ?”

HOW IT WAS DONE

I knew Tom wanted to see the stuff, as
he was habitually curious and always sat in
front. He told me afterwards that as far as
he could sce, the magician was right; only
a few wires, some colored solutions and
thick drinking-glasses had comprised his
cquipment. We were curious but it didn't
do us any good.

A close friend of the magician, some time
later, however, did tell us how the tricks
were performed and we were surprised at
the really simple principles involved. Any-
one can easily do these tricks.

The glasses and associated equipment
formed a condenser. The coil was but a few
turns of insulated wire. It was not actually
connected electrically to the condensers, its
insulated ends being mercly wrapped around
the wires in the jar. It lends a mystifying
air to the apparatus, but otherwise performs
no electrical function. The salt solution,
which is conducting, acted as one of the
condenser “plates” and the solution in the
glasses served as the other. The walls of
the glasses served as the dielectric and each
vessel, with its glass, was thus a condenser.
Because of the comparatively high capacity
caused by the glass insulation, two of these
“condensers” were connected in series. (Sce
Fig. 1.)

Fig. 2 shows how the jars are connected
in a set using onc condenser for tuning. It
will be scen that the condensers formed by
the jars act as a “vernier” in shunt with
the regular variable condenser employed in
the radio receiver itself. Simply run two
flexible wires (separate wires, not double-
twisted lamp cord) to the terminals of the
condenser, and then set the latter about ten
degrees lower than usual for any particular
station. By pouring salt solution into the
inner glasses, you can then determine just
how much liquid is necessary to produce
the additional capacity effect to tune the
receiver circuit to resonance for that station.

Obviously, this scheme can be applied with
greatest effectiveness to a receiver using only
a single variable condenser for tuning. If
the sct employs two or three tuned stages,
it will be necessary, of course, to use a jar
(or a pair) for each of the two or three
condensers, respectively. This means but
little extra work, and the trick becomes even
more intercsting than before.

(Continued on page 393)
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The circuit diagram, showing how the jar

condensers are connected to the set. As their

capacity is increased by pouring in liquid, the

wavelength to which the receiver is tuned
increases,
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THE PERILS OF HAMMING
13 AMS,” the amateurs who embody

radio enthusiasm to the nth degree,
have occasionally complained of the lack of
friendliness on the part of their neighbors
and of the regulatory authorities in America;
but the American “ham” has a bed of spine-
less roses, compared with his brethren else-
where, as shown by the pages of OQST. It
is announced that a Japanese amatcur has
been licensed; but four more were fined 50
yen each for worl\mg without a license which
could not be obtained. In China, as in Es-
thonia, amateur radio is prohibited: there
are amatecurs, but confréres in foreign coun-
tries who hear their “sigs” must send ac-
knowledgments under scaled covers, through
third parties, to prevent the authorities from
detecting them. Needless to say, the ama-
teur who would look with disapproval on
evaders of the laws where they are reason-
able, sympathizes with pluckers of forbidden
fruit. So the magazine dismisses a message
from “A Dutch station, who, in giving his
reply message in the recent international
(amateur) test, said, ‘Here no transmitter.
Dutch amateurs not being licensed,”” with
the simple comment, “Suppose it must have
been two other fellows.”

RADIO DURING THE ECLIPSE
BSERVERS during the English total
eclipse in June noted, as was the case

in America two years ago, that signals re-
ceived became stronger just before totality,
and lessened with the return of light. With
short waves, however, marked fading in re-
ception of "the 30-meter station PCJJ i
Holland was observed; this phenomen(m is
attributed to the effect of the shadow of the
moon on the Heaviside layer altering sud-
denly the angle of reflection of these short
waves, and therehy changing their skip-
distance. With directional loops, a marked
sudden change in the apparent bearing of
stations heing received was noted; an effect
similar to a much slower one notlced during
normal twilight.

THE SWIMMER’'S COMPANION
FTEN, in the past vear or so of swim-
ming contests, music has been used to
sustain the human fish in their trials of en-
durance. The German champion, Otto Kaem-
merich, recently acquired a swimming cap
C(]lll]')]')(d with headphones, which was tested
successfully in the North Sea on a program
from Hamburg, over a hundred miles away.

RADIO IN BULGARIA

OFTA, the capital of Bulgaria, is to be

equipped with two radio stations, one to
reach as far as London, (1350 miles), hy
code; and one for phone tmnsmx@sum as far
as Vienna (600 miles). In addition to this,
it is stated that the government is about to
license the use of private receiving sets,
hitherto forbidden; so that another markct
for apparatus is opencd.

SOCKET COLOR SCHEME
SUGGESTED standard for future de-
sign covering the color of vacuum-tube

sockets, which has been adopted hy the Radio
Division of the National Electrical Manu-
facturers’ Association reads: “The colors
for vacuum-tube sockets in receiving sets
shall be as follows: For general-purpose
tubes—dark red; for special detector tul)cs—
green; for audm power tubes—orange.” This
proposal is to enable rapid identification of
sockets in all sets.

@ﬂﬁ@N@ws ﬁ

RADIO AND LIGHTNING
URING a recent thunderstorm in Mid-
dlesbrough (England) four houses were
struck by lightning and badly damaged.
When the matter was reparted to the Mid-
dlesbrough housing committec it was stated
that the houses were situated in an area
thick with wireless aerials and were about
ire-

less.

s

)

This radio receiver automatically sets off the

alarm gong whenever an ““SOS" on 600 meters

is received, thus making it unnecessary to keep

an operator listening in. This type is being

installed on many British ships.
© Herbert Photos
A RO‘_IAL “MIKE”
HEN King George V of Great Britain
broadcasts, a special microphone is
brought out. This instrument, reserved for
the royal use, is covered with silver wire
and bears the Lmn and the Unicorn in gold.
Intrinsically, it is said to be the most valu-
able in the world.

LENGTHENING RADIO CHAINS

HE vogue of network broadcasting is

shown hy the fact that ncarly every event
of nation-wide interest brings a new record.
The Lindbergl reception at Washington sent
out by 50 transmitters, and the Dempsey-
Sharkey match with 51 are to be eclipsed,
it is predicted, at the fourtn annual dinner
of the Radio Industries in New York on
Sept. 21, On this occasion perhaps a hundred
stations will transmit the program of the
evening.

A RADIO HUNTING PARTY
BRITISH radio club, the Golders
Green and Hendon Radio Society, re-

cently conducted a very successful hide-and-
seck competition for its memhers. The club's
short-wave transmitter was operated on 130
meters in a concealed location; and ten par-
ties of members, cach in a motor car with
a loop receiver, a map and compass, started
from as many points a few miles apart and
endeavored to find the transmitter. Only
one was successful; though a second came
very close.

www americanradiohistorv com

RADIO ADVERTISING REGULATION

HILE there is a demand, in some

quarters, for less censorship of politi-
cal speeches over the radio, there is an in-
creasing demand in others for more of it,
applied to advertising. The federal radio
commission has refused to take the position
that it should ban direct advertising from
the air, as some interests ask; but the fed-
eral trade commission, which is authorized
to inquire into é‘unfair trade practices,” has
challenged one radio advertiser to prove the
truth of his statements—just as it might do
if they were made hy mail. or through word
of mouth by his salesmen. The criticism
in this case does not apply to the medium.
The advertising club of Des Moines, Iowa,
has memorialized the radio commission, also,
to rule that all advertising messages must
be reduced to writing, before delivery into
the microphone, in the exact form in which
they are to be given. Generally speaking,
it may be said that broadcasters, like pub-
lishers, will find it necessary for their own
interests to insist upon “truth in advertising”
through their medium, if it is to maintain
its investment value.

"RADIO TREATMENTS”

RADIO inspector was recently called

upon to investigate reports of “broad-
casting electromagnetic radio treatment
waves” at Roanoke, Va. The doctor. a de-
votee of the electronic school, explained the
theory that his apparatus “‘cut up the waves
in sufficient lengths to kill diseases™ and dis-
seminated them among the population: and
claimed that, with a sufficiently powerful
apparatus, he could treat the whole state.
The inspector found only a “haywire” hroad-
cast receiver, the “transmission” being ap-
parently from an X-ray machine which was
causing some local interference. When the
proposition that radio waves are either help-
ful or injurious to the human organism is
advanced, it is only necessary to remember
that no sensations or effects of either kind
are felt by those who are constantly em-
ploved around the most powerful transmit-
ters, where the magnetic fields are very
intense.

BOMBS BROADCAST POORLY

ECIENTLY, before hroadcasting the play

“R. U. R.,,)” in which a violent explo-
sion figures, the London station 2ILO tested
its apparatus. The noisemaker caused real
“hlasting,” for the current demand was too
great and the safety-fuse of the transmitter
operated. So this radio-dramatic effect had
to be toned down for presentation.

ANESTHETIC RADIO

N the Alfred Hospital, Melbourne

(Australia) an eclaborate installation of
individual radio equipment is used by the
medical staff as an important adjunct of
their work. Beside each bed is a wall plug
and headphones; patients are encouraged to
go to sleep with the phones on their heads,
and after they have fallen asleep, nurses
remove the headpieces. Especial care is
taken to insure that patients on the eve of
an operation are thus lulled to sleep, in order
that they may gather strength; and the an-
esthetizing and operating rooms are simi-
larly equipped. This installation was largcl\
contributed by the public and the radio in-
dustry, the po%tal electricians’ union per-
forming the wiring gratis.

(Continued on page 374)
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The more-than-enter-
prising manager of
a movie theatre ‘‘up
York State” adver-

Radio News for Oclober, 1927

- Radio News of the Month [llustrated

By GEORGE WALL

From time immemorial, the story-teller of the
East has been a picturesque feature in public
places, entertaining an audience who had no
books or newspapers. Now, with the intro-
duction of broadcasting in Turkey, shops and
baths have installed radio sets; and the
aggrieved story-tellers have appealed to the
government for protection against this com-

tised that pictures
of the Dempsey-
Sharkey fight would

petition.

Cortlandt Street, in Downtown

be received by radio.
The broadcast of the
fight was received
in the usual manner; but,
in lieu of television appara-
tus, the wily manager
showed bits of old films of
the Dempsey-Gibbons en-
counter, It does not ap-
pear from the report how
many of the audience de-
tected the trick.

New York, is ‘“Radic Row.”
Around its intersection with
Greenwich Street, for blocks,
radio stores are gathered thick-
ly, and their speakers assail
the air., The week before the
Radio World’s Fair in this city,
the dealers of this neighbor-
hood will hold a “block party."”
Special displays, the presence
of radio stars in person., a
bcauty' contest, and many other
attractions will be offered ‘o
entertain the public and stimu-

Above is a 225-foot loud-speaker cabinet. At

any rate, the Tower of Jewels at the recent

Ohio-Cleveland industrial exposition was used

for the purpose, as shown. This handsome

structure, illuminated day and night by con-

cealed reflectors, was the central unit of the
exposition grounds.

Below are indicated the arrangements of a real
“radio hook-up.”” A young couple in a small
town in Virginia were married to the strains
of music whose performers were on the Gay
White Way of New York. The program was
relayed through Washington, which is the
newly-weds’ local broadcast centre.
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late interest in radio’s latest
developments,

A prominent California promoter owns his own
broadcast station. As a result of disagreement
between himseli and former associates over a
deal, he determined to take his case to the
public via radio, and announced a series of
talks explaining his position. As soon as he
started, it is reported, simultaneous interference
began from an unknown source. The listeners
heard only noise, from possibly some such out-
fit as this. Causing wilful interference with
radio is an offense which renders the perpetra-
tor liable to imprisonment and $5,000 fine.

One of the greatest technical problems now confronting the broadcasters of the country is
that of regulating their carrier-wave to the required frequency. As the emitted wave is
governed by the inductance and the capacity in fhe antenna circuit, anything which affects
the capacity of the aerial to ground affects the emission. For instance, as illustrated above,
a large steel building was being erected near a Pittsburgh station. Eyery time a loa'd'of
steel beams went up—thus affecting the aerial's capacity—a listener-in with a sensitive
test could observe a fading effect and change of wave-length. Another broadcaster, whose
transmitter is on the sea shore, informed the radio commission that he had traced a change
of wave-length to the fact that the rise and fall of the tide altered the effective height of
his aerial. Even standard-frequency stations, by whose transmissions a home-made wave-
meter may be calibrated, have shown variations exceeding the regulation half-kilocycle
allowed by the radio commission, according to measu;e'ments by inspectors. The problem
is being solved by the use of automatic “piezo-electric” regulators, built around pieces of
quartz ground to a size which’ permits them to vibrate only at the fundamental frequency
of the transmitter.
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New Experimental
100-Kilowatt
Transmitter at
Schenhectady

Above is shown cne of the operators holding
a 100 kw. transmitting tube, which has been
removed from its water-cooling jacket. The
anode (plate) of these tubes is <f copper and
approximately three feet long by 374 inches in
diameter. For filament heating the tube needs
210 amperss at 33 volts, two of these tubes ﬂ
being normally operated in parallel.  They
work into a “tank” circuit, which is inductively f
coupled to the antcnna by means of coupling
coils and a transmission line.
Photos by courtesy of General Llectric Co.
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For the first time in the history of radio -
broadcasting a power of 100 kw. was mod-

ulated and put into the antenna, at mid-

night on Angust 4 in the transmitting

laboratories of the General Electric Com-

pany at South Schenectady, N. Y. Five of the 100-kw.
transmitting tubes, described in the June, 1927, issue of
RADIO NEWS, are used in this powerful transmitter,
which occupies less than half the space needed for the
50-kw. set. Two of these giant tubes are used in the
amplifier and three are required for the modulator. The
former two, with a “spare”’ beside them, are shown above.

Above at the left is shown the 50-kilo-
watt transmitter of WGY. anc at the
! right may be seen the new 100-kw. set.

The 50-kw. set, which up to the present

has been operating on 30 kw. in ac-

cordance with the ruling of the Radio

Commission, has nine 20-kw. tubes, two

of them ‘“‘spares.’”” A cage anteana two

feet in diameter and 240 feet high, and

a radial-wire counterpoise, 240 feet in

diameter, are used. The 100-kw. experimental transmit-
ter operates on exactly the same frequency, 790 kilo-
cycles, and a quartz crystal is used to maintain this
uniform. In the illustration at the left may be seen a
section of the 50-kw. modulator unit and, at its right,
the 100-kw. tubes used in the super-power transmitter.
Because of the great amount of power employed, safety
devices of all kinds are installed, so that the operators
are perfectly protected at all times. Protective devices
shut off the power in case a tube fails and the operator
is automarically warned if the cooling water fails. Re-
ports show that high quality was maintained, indicating

remarkable control of the enormous power used.

www americanradiohistorv com
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PRIL showers bring May flowers—
also wet feet, sticky clothes, colds,
and radio reception that kids you into
believing a station in the next block

is Shanghai. It's one of those humid after-
noons, about five-thirty, and I'm trying to get
at least Chicago, and can’t even raise
WRNY, right here at Brightmere-on-the-
Decp, Long Istand. However, I does raise
KAIN, to such a vocal extent that the
connubial anchor pecks in from the kitchen
and capitalizes on my temper.

“Is muzzer's boy angry?” she coos, like
a blues singer minus static: “Is hims cross?”

For my part, 1 can stand baby talk from
babies—infantile ones—and that ends it.
slam down the cans and emanate a few watts
towards the pots-and-pans deadfall.

“Virtue ain’t even its own reward,” I
yelp: “Cross, my eye! Why shouldn’t I be
cross? I've behaved myself all day, and
nobody's got any rcason to wanta ground
my aerial, yet, with a prize supper program
from Chi due on at five, all I can corral is
a lousy ten-watt plaything across the Island
that's giving a lecture on how to swim the
English Channel, by the Mother's League?
I’'m asking you?”

Doris pokes her bob back into view. “Well
you needn’t broadcast all over the scale,’”
she snaps, her natural, good-hearted self.
“Can I help it if it's raining? Why don’t
you try something easy—like stopping an
express train with a lath fence?”

Small solace here, so I gets up, weary.
It's Sunday, and we've guests invited to din-
ner, which means I've gotta put on my tie
and coat. It’s supposed to be our day of
rest—we being Joe Hammerstein and Doris
Darling, deft artists with the pedal digits,
now playing in the Inanities, on Broadway,
the street of wise guys and shell games.
But all the rest I get is when I can dodge
some trick labor Doris’ got laid out for me
and skip over to The Master’s.

Our millionaire neighbor, Gerard Lawson
—The Master to us—is a scientist, no fool-
ing. He lays particular stress on radio, and
what it don’t lay onto him at times is a cau-
tion. Jerry’s young, hrunctte, as-determined
as a congressional candidate on his first
baby-kissing tour, and our devoted pal. To-
day I can’t alibi over to his joint, because

Listen, My Children—

Shakey Helps the Master Do His Stuff

he's coming to the feed, along with others
of our intimate gang.

About six The Master shows up, and
shortly in comes Mrs. Maxwell, with Doc,
her hubby, dutifully in tow. Doc Maxwell
1s our local pill-prescribing genius, also a
radio hound, and not so dumb, either. Soon
the bunch from town hecaves in—Tap Jones
and his bride, Mildred LeRoye, of the /nani-
ties, with a surprise for us all in the form of
Jim and Mabel McKenna, with the one and
and only Shakey.

For the benefit of the newcomers, the last-
mentioned individual is an English crow,
billed as Shakespcare, the Bird of Avon,
Shakey has a split tongue and a stardling
ability at mimicry—he can repeat anything
anybody in the audience calls out. That’s
his theatrical specialty, but in private the
bird also has a double-entendre line that’s
usually fresh and always fast. Once, a
coupla ycars ago, Shakey accidentally put
one over on The Master, and Jerry's never
fully forgiven the bird for it, although it
wasn't the fault of anyone in particular.

Shakey’s been away over a year, touring
Australia, South Africa and Europe, but he
remembers us right away.

“Hello, Joe!” he caws.
ankles ?”

“Loose, old timer,” I replies, grinning.

The bird was once booked on the same
vaudeville bills with us for thirty-four weeks,
so he oughta know us; but he's only scen
The Master once or twice, and I'm sur-
prised that the crow remembers Jerry's ven-
triloquial fiasco.

“Well, well!” chirps Shakey,

Jerry closely. ‘The voice! The
Listen, my children—"

The Master colors, but grins feebly. “How
do you do, Shakey?” he greets.

So we dine—Doris having been able to
brush up on the culinary art since we've
been near enough to a stove to describe one—
and everybody fills up, congenial. The
small talk continues until I've helped clear
the table, when we all flop into the front
room to argue.

It's radio from then on, since Tap and
Mildred have a set, and Jim finally suc-
cumbed to a portable in Sydney and hasn’t
been the same since he heard Frisco from

“How's the

eyeing
voice!

“Hiram West, Pitts-
burgh,” calls out Shakey;
“dealer in lumber”
There's a gasp from the
sash customers, and Gour-
din gives a visible start.
The girl, thinking she's
not heard right or some-
thing, looks back.
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Singapore, so static flies fast. All are in
things except Jerry, who seldom busts into
our bush-league DX affairs except to cor-
rect misinformation or render a solution,
But after an hour or so, during which Jim
explains the marvels he worked with his
suitcase outfit, Doc throws the red flag to
Jerry.,

“Well, what's new tonight, Jerry?” he in-
quires. This is the regular opening specch,
and presages something to think about.

The Master don’t speak for a moment.
T}}en he shakes his head, slow and uncer-
tain.

“With my work? Oh, nothing material.
Several theories—my weather control is pro-
gressing—but beyond that, no tangible
gains.”

He lapses back into silence, but we sees
that something is worrying him. Shortly, I
come out cold turkey.

“You seem troubled, Jerry. What's the
matter—somebody short-circuit your new
tubes ?”

“No, no,” mutters Jerry. Then he sits up
and looks at us direct: “It's not radio, Joe,”
he states. “As a matter of fact, I'm afraid
it isn't even scientific, but it bothers me.”

“New heavy underwear?” inquires Jim,
sympathetic.

“No,” replies Jerry, not getting the point
—personally, I don't think he heard it. The
Master’s sense of humor is small, but therc
are limits, still—“but it comes largely under
the heading of show business, and I thought
you'd be interested.”

“Yea, bo!” puts in Jim.

“I'l probably make myself appear idiotic
if I speak of it, but I can't get it off my
mind.”

“Details, please,” I request. The others
nods, their curiosity aroused. The Master's
ideas may not always navigate properly, but
they invariably cut a lot of foam while they
float.

“It happened last night,” begins The Mas-
ter: “I was over in Newark, visiting a friend
in a hospital, and as I was coming home my
attention was drawn to a fheatre sign. I
decided to pass the remainder of the evening
there. Perhaps I didn't exhibit much dis-
cretion in my choice of quality entertain-
ment—you call it ‘small-time’ vaudeville, I
think—but I went in, for a particular rea-
son.”

We nod, all ears.

“This reason was due to the billing of a
certain performer. His name was Gourdin
—know of him?”

He’s a stranger to us.
right,” says I: “Go on.”

“Gourdin, it stated, was a mind reader.
Not a fortune teller, nor a magician, but a
pure telepathist. Naturally, I am skeptical.
I don't think I've ever told you before, but
magic is a hobby of mine, in all its phases,
particularly those in which abnormal men-
tality is stressed. I didn't expect to see any-
thing unusual, but I did.”

“Yes?”

Jerry continues: “Indeed, yes. To begin
with, the man worked with but one assistant.
Gourdin seemed to be an Oriental of some
kind, to judge by outward appearances’—
The Master has been wised up a lot since
he took to running backstage at the Inanities
—“and the girl, he said, was his daughter.

“Immediately upon making his entrance,
Gourdin requested a committee to come up
and blindfold him thoroughly, using bandage
rolls and adhesive tape. I volunteered as
one of the committee, and I am positive that
after we had Snished Gourdin could not see.

“While blindfolding him, I took close note

“Small-time, all
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of the floor to preclude any electrical con-
tacts with the chair. To make sure, I moved
the chair several inches from where it had
been left by the stage hands. Also, though
| fear I offended Gourdin slightly, 1 insisted
upon feeling about his person to ascertain
tile presence of any material radio equip-
ment in his clothing. I am fairly satistied
that there was none. Then the act com-
menced, with one committee member on the
stage to apprchend any information that
might be whispered from behind the drop. 1
was that member.”

I'm pained that I missed sceing The
Master on the rostrum, because he has an
idcal stage presence. A coupla seasons ago
Jerry teased himself into doing a scientific
act in vaudeville, and went over so big The
Master thought he was being kidded and
quit cold.

“Gourdin’s act,” continues Jerry, “was one
of the most remarkable telepathic demon-
strations | have ever seen. Professing to be
Turkish. Gourdin had his daughter dressed
in harem fashion, with long heavy garments
and a thick veil over the lower half of her
face.

“In operation, Gourdin sat, almost rigid,
in his chair on the stage. The girl went up
the aisles, viewed objects presented by the
audience, and Gourdin did his stuff. The
girl did not speak a word at any time, nor
make any significant gestures—though the
latter would have been uscless, in considera-
tion of Gourdin’s being blindfolded—and yet,
with uncanny accuracy, he described each
article shown to the girl. These objects
covered a wide range, numbering one or two
which would never be counted on as being
in the normal possession of anyone in a
vaudeville theatre. One man, evidently a
physician, opened his case and asked the
telepathist to describe the paraphernalia.
Doctor Maxwell can vouch for the mass of
hieterogeneous medical equipment such kits
usually afford, yet the man read off the
entire contents, including inscriptions on hot-
tles and the names of most of the instru
ments.

“We have all seen trick acts where the
signals were given by subtle arrangements of
words. *What’s this?’ meant pencil; ‘What
is this?’ signified a fountain pen; ‘What have

I here? indicated a watch, and so on. The
system in cases like that is highly elaborate,
even if only the most common objects are
covered, let alone having codes for things
like a stethoscope.

“I cannct but be convinced that there was
some  clever trickery connected with the
demonstration, yet in his claims Gourdin was
most conservative. He explained that he
could not read anybody's mind, but only that
of his daughter. At the outset of the per-
formance, scasoned vaudeville goers prob-
ably would anticipate another ‘code’ act;
those at the Newark theatre were surprised
greatly when it became apparent that the
girl was not to speak. Telepathy, of course,
is possible—it often occurs inadvertently—
bhut a definite system of mind reading, even
between two individuals, is open to high
criticisn.”

We're silent for a
Maxwell speaks.

“T'd like to sec that act,”” he says, slowly.

1 hop up and grab a copy of the Billboard.
“Tessee,” say I, hunting up a column:
“Gourdin—um—oh, yes—first half of this
week, Paterson, last hali Jersey City.”

Personally, I'm more interested in the
thing than I care to admit, since anything
that can fool The Master has gotta be good.
The others seems sorta wondering, too.

“I shall be occupied until Wednesday or
s0,” states The Master: “But would any of
you care to come with me—say, on Friday ?”

“Make it the matinee, and yes,” I agree:
“T’ve gotta be hehind the footlights myself
at eight, and so do Doris and Tap and Mil-
dred.”

“Count me in,” sayvs Doc Maxwell.

“Me too,” carols Jim. “I gotta open week
and a frec mind.”

Shakey, wha's been feigning boredom, pulls
his head from his wings and eves us. sleep-
ily.

“What about the meal-ticket?” he caws.
“Dou’t I get a swipe at this bozo?”

“Shakespeare!” reprimands Mabel,
“Remember vour grammar !’

“Sorry,” says Shakey. *Hi,
ho, the merrie-o0,”

spell. Then Doc

”
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That fowl’s perception, audible and optical,
is a marvel. 1 puts in a word for him.

“Aw, Jim, take Shakey along,” I pleads.
“He’s been in worse dumps.”

“Bright boy,” grunts Jim. “How'm I
gomnna get this baby into the audience—ask
me, willya?”

I grins. “Why confusc yourself in an
audience?” I demands. “Go where you'll
feel homey—backstage with Pop Logan, the
manager, and chin with the gang. You can
take it all in {from the wings.”

It ain't been so many vears since Jim and
Mabel were tickled cerise to play these
honky-tonks; so they both agree to pile over
to Jersey City with us Friday afternoon.
Tap and Mildred are in it, too, and we all
promises to dig up crazy things to try to
stump Gourdin with.

Friday rolls in, and the bunch meets in
Jersey City and goes to the show shop en
masse. Jim and Shakey slip backstage,
and the rest of us get seats in a row, with
The Master on the aisle and me next to him.

The feature picture is on at the moment,
and we watch with trepidation the hero
rescue the heroine from the burning build-
ing. The news reel is next, and the parade
of the Elks’ Lodge in Bushwa, Kansas, is a
striking bit of master photography. Then
the show proper sets .

Time-tried acrobats open, not so rotten,
nor so wonderful. In the deuce comes a
song-and-dance team, mixed, worrying along
with a coupla old pop numbers and steps that
were antique when I began my original milk

diet. The third spot draws a sketch, very
sketchy. And fourth on a six-act bill is
Gourdin.

I look him over careful but, if I've ever
lamped him before, I ain’t hep to where,
when nor why. He's a small, swarthy gink,
with a permanent smile and very white
teeth.

At the call for a committee Jerry
(Continued on page 390)

Quick as he can Jerry
setzes the gul and  re-
moves the rubber picce.
Sure cnough, it's a irans-
mitter—a mike!
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NINE-TUBE “SUPER” USES FOUR
I. . AMPLIFIER STAGES

THE numerous refinements, which have
been made in the physical conceptions of
the justly famous superheterodyne circuit,
are well exemplified in the “Nine in Line”
receiver, which is illustrated on this page.
This set employs the “super” hook-up in
more or less fundamental form, but the
design of the individual parts and the nature
of the mechanical layout attract attention
becanse of their mnusual features,

The receiver shown herewith is not a fac-
tory product, hul was assembled from parts
which are available in convenient prepared

r

vide unprecedented sensitivity. Two of these
are sharply tuned, to provide a degree of
selectivity even greater than that of the
average good superheterodyne.

The intermediate-frequency amplifier con-
sists of an untuned input transformer (T1),
followed by another untuned transformer
(T2) in the second stage. Next is a tuned
transformer (T3), then one untuned (T4) in
the fourth stage; this is followed by another,
tuned (TS5). Each of the untuned trans-
formers passes a wide band of frequencies,
their function being to provide coupling
which will result in a high degree of ampli-
fication. However, selectivity cannot be
neglected, and it is for this purpose that the

Rear view of the nine-tube superheterodyne.

formers and oscillator coils are aligned evenly along the back edge of the sub-panel.

The various radio and audio-frequency trans-
The

two white cylinders are the indicating scales of the condenser-control drums.
1llustrations courtesy High Frequency Laboratories

form. Any radio fan desirous of making
a set like it can do so at home with ordinary
hand tools. If he follows the complete plans
and instructions that accompany the parts,
he will have an instrument second to none in
the requirements of general selectivity, sensi-
tiveness and quality.

An unusual feature of this receiver is
the fact that it makes use of four stages of
intermediate-frequency amplification to pro-

LOOP
TERMINALS ~ C3

tuned transformers are included. The broad
band of frequencies passed by the untuned
transformers is applied to the stage which
contains the first tuned transformer. Be-
cause of the effect of this sharply-tuned
transformer, the output of this stage is in the
form of a narrow frequency band. Wish-
ing to go even further than this, the des1gners
of this receiver added another untuned in-
termediate stage for the sake of additional
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amplification, and followed this with a second
tuned stage, for greater selectivity.

Another feature which tends to increase
sensitivity is the inclusion of regeneration in
the circuit of the first detector (VTI1). It
is a known fact that regeneration, at broad-
cast frequencies, is approximately the
equivalent of a stage of tuned-radio-fre-
quency amplification. Therefore, by includ-
ing regeneration in the circuit of the first
detector, the effect of an additional amplifier
stage is obtained.

The input and frequency-changer circuits
are not unusual. The broadcast- slgnal energy
picked up by the loop antenna is applied to
the grid of the first detector tube, VT1. The
regeneration in this circuit is provided hy
the center-tapped loop and controlled by the
midget variable condenser, C3. In the lead
from the loop to the grid of the first detec-
tor, a small coil is inserted; and this coil is
coupled to the tuned circuit of the oscillator,
VT2. Through this coupling medium a
locally-generated frequency is also impressed
on the first detector. This latter frequency
is, of course, that to which the oscillator
circuit is tuned. The output of the detector
tube is therefore a composite of the two
impressed frequencies. An incoming signal
of any frequency can be changed to any
other predetermined {reauency by simply
varying the frequency of the local oscillator.
In this particular case it is desired to have
the detector output correspond in frequency
to that to which the intermediate amplifier is
tuned. This is accomplished by tuning the
detector input circuit, by means of the con-
denser Cl, to the wavelength of the broad-
cast station to which it is desired to listen,
and then adjusting the oscillator tuning con-
denser to a frequency which will combine
with the incoming signal frequency to form
a third, equal to that to which the inter-
medate amplifier is tuned.

The two variable condensers Cl and C2
are therefore the only tuning controls for the
entire receiver. The principle of frequency
changing as described may sound compli-
cated, but in tuning this principle may be
forgotten and tuning accomplished in the
same manner as with any two-control re-

Complete schematic hook-up of the 9-in-line ‘“‘super”.

condenser;

first detector; VT2, oscillator;

C2, oscillator condenser; C3, regéneration control;
OC, oscillator coupler;

Cl, main tuning
VTI1,
RFF, R.F.

formers; VT8, VT9
DL1,
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choke unit; T1 to TS5, intermediate-frequency transformers; VT3 to
VT6, I.F. amplifier tubes; VT7, second detector;

T6, T7, A.F. trans-

, A.F. amplifier tubes; OT, output transformer;
DL2 dial lights; R3, volume control.
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ceiver. For all ordinary reception the re-
generation control condenser C3 may be set
at zero and left that way. The only time it
is used is when it is desired to tune in some
very distant station; in which case it can be
moved up until the detector circuit is just be-
low the oscillating point.

After the signal passes through the inter-
mediate amplifier it is impressed on the grid
of the second detector, VT7, and then
passes on through the two-stage audio-fre-
quency amplifier.

The “Nine in Line” receiver cimploys eight
tubes of the 201A type and either a 112- or
a 171-type in the last audio stage.

The entire receiver, in spite of its nine
tubes, requires less connection wire than
many three-tube receivers. The grid and
plate leads are all short and direct and there
is little chance for the constructor to make
serious errors.

ATTRACTIVE CONE SPEAKER

IN the description of a cornie speaker using
a rigid metal framework, printed on page
221 of the September number of Ranto
News, the back of the instrument was in-
correctly designated as the front. and the
front as the back. Another illustration, show-
ing the true front of the specaker with its
covering of wine-colored silk, is printed here-
with so that readers may recognize the re-
producer as it appears ready for service. In
the illustration previously shown the silk
covering was not visible, having been re-
moved (before the photograph was taken)
to expose the actual working unit ordinarily
concealed by it.

Just below the center of the speaker, and
protruding through the silk cover, is a small
adjusting rod, marked S in the illustration,
by means of which the specaker is adjusted
for best results. Once the proper sctting has
been found, this rod is left untouched.

This new cone speaker, which stands ap-
proximately 15 inches high and is 13 inches
m diameter, is the junior model of a line of
four speakers noted for their excellence of
reproduction.  All the models employ a bal-
anced-armature actuating unit, which is
ruggedly constructed and utilizes four power-
ful permanent magnets capable of lifting a
ten-pound weight. These magnets are angu-

This is the actual fiout of the cone speaker.
The letter S indicates the adjusting screw.

Illustration courtesy Boudette Mfg. Co.

I I

Panel view of the nine-

tube superheterodyne,

showing the simple but

pleasing appearance of
the receiver.

larly spaced 'and carefully balanced with a
minimum of air gap. Kxceptional volume,
with a wholly natural tone, is the result.

The other three speakers manufactured by
the same firm are the senior model, which is
18 inches high, 16 in diameter and octagonal
in shape; the wall model, which is equipped
with a heavy suspension cord and decorative
tassel and otherwise is identical with the
senior model; and the floor-standard design,
which is mounted on an upright base similar
to a piano or floor lamp. The supporting
frame of each model is finished in semi-gloss
mahogany, with base to match, and is prac-
tically unbreakable. The base is provided
with heavy felt pads, so that it cannot mar
the surface of furniture, while the back of
the cone itself is protected by metal arms
integral with the frame.

SOCKET-POWER UNIT IS
NEAT AND COMPACT

COMPLETE “A” and “B” socket-
power unit, capable of operating prac-
tically any radio receiver of from one to ten
tubes, directly from an alternating-current
lamp socket, has been brought out by a Wis-
consin manufacturer. The device 1s excep-
tionally neat and compact, occupying little
more room than is required by many storage
batteries alone. The steel containing case is
finished in an unobtrusive brown color, and
over all is twelve inches long, cight wide and
ten high. To install the instrument the
radio set owner need only screw the attach-
ment plug with which it is supplied into the
nearest lamp socket or base receptacle. and
then connect the “A” and “B” wires of his
set to the binding posts provided for them
on the terminal board inside the case.
This power-supply device, on the “A”
stde (which supplies the current that lights
the filaments of the radio tubes), employs a
glass-jar storage battery which is charged
during periods of radio-set idleness by an
automatically-controlled, integral charging
unit. Power is supplied to the radio receiver
from the battery only; the A.C. house line is
automatically shut off from the filament cir-
cuit during operation of the set.

The charger incorporated in the unit is
not of the “trickle’” type, but of considerably
heavier current capacity. It is automatically
turned on when the radio set is turned off;
and the charging continues until the battery
has heen fully replenished. \When the cells
attain a condition of full charge the charger
is automatically cut out of the circuit. A
high initial charging rate is used, with a
gradual tapering off in value as the battery
voltage is built up. This arrangement is
consistent with good battery practice.

The glass jar of the “A” battery being
fully transparent, the user is able to observe
the condition of the cells at all times: con-
venient observation windows for the purpose
are cut in the side of the steel containing
cabinet. Two colored balls which float in
the electrolyte act as a form of hydrometer
indicator, and simplify the checking of the
hattery’s condition of charge or discharge.

A new feature introduced in this combina-
tion “A” and “I3” unit is a special emergency
switch, used only for reconditioning the
hattery after the latter has stood idle for a
considerable length of time. Under normal
operation conditions, a double-acting auto-
matic relay switch onerates the charger, this
switch being actuated in its first stages of
operation by the voltaze of the battery lead
to the tube filaments, Iluwever, if the bat-

“A-B"
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The “A.B” power unit with the top removed.
A is the rectifier for the battery charger; B

the six-volt storage battery; BU, the "“B"

supply section; I, glass side of the battery

jar through which the indicator balls may
be viewed.

tery is left standing idle over a period of
months, with resultant weakening of the
cells, the automatic relay is suppiemented by
the manual emergency switch. If this
switch is turned on, the battery will be soon
recharged and the former automatic opera-
tion then continues.

The “B” section of the combination power
unit is of more or less familiar appearance,
involving the use of the usual step-up trans-
former, gaseous-tube rectifier, filter conden-
sers and choke coils. Among its distinctive
features is a hook-up which prevents the
common “motor-boating” trouble.

NEW STABILIZING SCHEME IN
SIX-TUBE RECEIVER

NEW six-tube recciver, embodying a

number of interesting features in its
cleetrical design and mechanical construction,
has been brought out by one of the largest
radio firms in the United States. Its circuit
diagram and several illustrations showing its
general appearance are given on the next
page.

The set is supplied in two types, one for
operation with battery tubes of the 201A
type. and the other for use with the new
alternating-current bulbs. With the first
model, the owner may use a storage “A”
battery and dry or storage “B” batteries, or
the same *“A” battery and a “B” socket-
power unit, or any of the numerous and con-
venient “A-B” socket-power units now on the
market. \With the sccond model, the “A”
power is supplied by the house-lighting cur-
rent, which is stepped down to the proper
voltage by a small and simple transformer;
a “B” supply unit of some kind is also neces-
sary for the plate circuits.

The complete socket-power unit as it appears

ready for service. The level of the electrolyte
in the cells may be observed through the slots
cut in the metal case.

Hiustrations courtesy Briygs & Stratton Corp.
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Rear view of the receiver chassis: D, scale of the drum control; C,
four-gang condenser controlled by the drum; SP, the metal sub-panel
on which the tubes are mounted.

©

Ilustrations courtesy Chas. Freshman, Inc.

The use of these new A.C. tubes does not
obwmate the need for a separate “B” unit of
some kind, as some readers might think. The
tubes use alternating-current only for heating
their filaments, thus doing away with an “A”
supply; but thev require pure direct current
(“B” supply) {for their plates, just as do all
other threc-element receciving tubes.

As will be evident from the circuit dia-
gram, this ncw six-tube set uses three stages
of tuned radio-frequency amplification, a
non-regenerative detector, and two stages of
straight transformer-coupled audio amplifi-
cation. A rather unusual stabilizing arrange-
ment, involving a small variable condenser
and a tapped resistor connected in the prim-
ary circuits of each R.F. transformer, insures
the receiver against oscillation in the R.I%.
circuits, which is fatal to good quality of re-
ception and ease of control. The adjustment
for stabilization is made on the small con-
densers.

The four R.F. transformers, designated as
L in the illustrations. are simple solenoids,
wound on insulating tubing of small diam-
eter and length. They arc mounted on the
under side of the metal sub-panel (SP) in
such a manner that the magnetic field of cach
is at right angles to those of its immediate
neighbors. This arrangement reduces inter-
stage magnetic coupling to a minimum, no
shields hetwcen the inductors being used.

The four variable condensers (C), which
tune the R.F. stages, are coupled together to
turn as one instrument, being controlled by a
drum which protrudes edgewise through the
front panel, which is made of metal. This
drum carries a translucent scale, graduated in
meters, which is illuminated by a small flash-
light hulb when the set is turned on hy means
of the rheostat, R1. In the rear view of the
set this drum unit is marked D; in the front
general view of the receiver its knurled edge,
which the operator manipulates with his
fingers, 1s marked C.

The drum control operates directly on the

condenser shafts, no gears or other reducing
apparatus being employed. The manuiactur-
ers claim this feature climinates a great
source of service trouble, since no adjust-
ment of the operating mechanism is ever re-
quired.

To compensate for the different electrical
characteristics of different aerials, a separate
“vernier” condenser (V) of small size 1s
provided. It is connected across the sec-
ondary of the antenna coupler, and is
mounted on the front panel bencath and to
the left of the drum control. Its small knob,
with that of the rheostat, R1, balances the
appearance of the panel in a simple but effec-
tive fashion.

The rheostat, R1, controls the current to
the filaments of the three R.F. amplificr
tubes, thus serving as a volume control. It
acts also as a switch for the entire receiver;
for when its contact-arm is run off the end
of the resistance winding, the entire filament
circuit is opened. A separate fixed resistor,
R2, keeps the current to the detector and the
audio amplifier tubes at the proper value.

The audio amplifier uses two heavy trans-
formers of excellent characteristics, and re-
produces voice and music with strength and
clarity. A power tube, of either the 112 or
171 type, is used in the second stage.

A metal sub-panel (SP) holds the tube re-
ceptacles, the R.I°. transformers and the
components of the stabilizing units, the by-
pass condensers (BP), and the audio trans-
formers (AF). This entirc panel rests on
springs, the tubes being therefore protected
against shocks, such as are caused by the
slamming of nearby doors or by a strong
wave of sound often produced by the loud
speaker if it is kept near the set. The in-
struments suspended from the sub-panel
(particularly the heavy audio transformers)
act as damping weights and quickly quiet
down the tubes if the panel is jarred vio-
fently.

Connections to the “A,” “B” and “C” bat-

AF E OUTPUT

J’

%fﬁ%
E 1 C €

Schematic circuit diagram of the

new six-tube set. BP, by-pass
condensers; R2, fixed filament
resistor. The other markings

correspond to those in the illus-
trations above.
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Under side of the chassis, showing the arrangement of the various R.F.
V, “vernier’” condenser; RI1, rheostat for the
R.F. tubes; L, R.F. transformers; AF, A F. transformers.

teries or socket-power units are made by a
long flexible cable which extends through a
hole in the back of the set cabinet. The loud-
speaker cord and the aerial and ground wires
are likewise passed through holes in the
cabinet to their respective connection points.

Mechanically, the receiver is strong and
well built. The small front panel, whose
crystalline brown finish is finger-mark proof,
serves merely as a decorative front for the
working instruments; all of which are sup-
ported by a rigid chassis made of copper
and wood. The chassis itself is bolted se-
curely to the cabinet in a manner to defy
considerable rough handling.

The particular set illustrated in this depart-
ment is the table model. The cabinet is of
genuine mahogany, and is 22 inches long, 11
high and 14 deep. The same electrical unit
is also built into more elaborate console and
cabinet models; one of these includes a
phonograph which works electrically through
the amplifier portion of the radio receiver
and the loud speaker.

General view of the complete receiver in its

cabinet, C, control drum; V, “vernier” con-
denser; R1, combined volume control and set
switch.

DRUM DIAL FOR CONDENSERS
IS WELL CONSTRUCTED

HEN mechanical and electrical effici-

ency are combined with neatness and
beauty, the result is an instrument or piece
of apparatus which is difficult to improve in
any way. Such an object of merit is the
control-drum for variable condensers which
is pictured in the accompanying illustrations.

The first requisite of any type of dial is
that it operate smoothly and, if it is of the
vernier type, that no back-lash or slipping of
gears shall be possible. I'rom the sketch may
be seen the manner in which the condenser is
attached to the drum mechanism. The
mounting plate is screwed to the front pancl
and on this is mounted the variable con-
denser, with its shaft parallel to the panel.
On the large graduated drum, embedded in
the bakelite of which it is made, is a brass
bearing through which the condenser shaft
is run. This shaft is held in position and is
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prevented from slipping by means of a brass
chuck, which fits into the bearing. The right-
hand edge of the drum is knurled so that
rough adjustments can be made easily.

In order to obtain a vernier action, a bake-
lite gear is moulded as an integral part of
the drum itself. The smaller gear is moulded
in one piece with the vernier drum, shown at
V in the sketch. A brass shaft is embedded

P G G T AN T

A double-drum unit shown
as it would be used with
one single and one double
variable condenser. The
front-panel plate is beau-
tifully engraved, and gives
the radio set on which it
is used a very handsome
appearance.

THustrations of drum conr-
tesy Tyrman Electric Co.

in this drum, which rotates in a socket, S.
This socket has attached to it a spring which
pulls the small gear against the larger one,
thus insuring perfect meshing.

Almost any make of condenser can be used
with this control, as several holes and slots
are drilled in the mounting plate. If it is

Left: How the drum con-
trol looks from the top of
the panel; V, vernmer-
adjustment wheel; R,
knurled rim of drum, per-
mitting quick adjustment
to approximate position;
S, spring, holding gears
tightly in mesh.

Right: The cone speaker
partially disassembled:
SU, speaker unit; OU,
output filter; B, mount.
ing brackets; L, lips,
which fit against them.
Ilustration of speaker
courtesy I« American
Radio Corp.

i i

desired to have more than one control, two
of these drums can be mounted as shown.
The two knurled edges, coming together,
make it possible to vary all the condensers

at the same time; hairline adjustment can be
had by varying the verniers at the sides.

The 0-100 scale on the periphery of the
drum is of silvered metal with black figures
and divisions. The plate fastened on the
front of the panel is of copper, handsomely
etched.

337

NEW CONE SPEAKER PROVIDED
WITH PROTECTIVE FILTER

HE loud speaker shown in the accom-

panying illustrations has a cone dia-
phragm which is incased in a metal cabinet.
On the wooden baseboard within the cabinet
is an output filter. OU, the input side of
which is connected to the loud-speaker ter-
minals of the radio receiving set. On the
rear wall of the rounded metal case S is
mounted the speaker unit, SU. Attached to
the cone are four lips, L, which are fastened
to the metal rim of the cone, and also
screwed to the brackets, B, at each side of
the metal cabinet.

The metal cabinet is finished in bronze, it
is fifteen inches high and eleven and a half
inches in width. The mechanism is con-
cealed from view by a gold-cloth screen be-
hind the front grill-work of the speaker.

The inclusion of the output filter in the
same cabinet with the loud speaker makes an
excellent combination for present-day radio
service. The increased use of power tubes,
especially in newer radio receiver models,
has brought about a need for improved loud-
speaker design, such as that incorporated in

(Continued on page 419)

The Evolution of the “A” Socket-Power Unit

HE evolution of the “A” socket-power

unit is rather unusual in several ways.
At this time it has reached a comparatively
high degree of development and perfection,
but to the radio public it is a new device
just making its appearance; though, as a
matter of fact, it has been evolving for the
past three or four years. A brief account
of the successive stages of evolution of the
“A” power device that have come to the
writer’s personal attention, may be of in-
terest.

Even before the advent of radio broad-
casting to the public, engineers were work-
ing on the problem of battery elimination,
Batteries were expensive and, in the case of
the storage type, mussy and troublesome.
The problem of replacing the plate battery
or “B” battery for the radio set was not
difficult, because of the very small amount of
current involved, so it was first successfully
solved. “B” power units are well known
today to the layman and have been a common
radio commodity for the past two seasons.
The “A” battery current, however, being
many times greater than that used for the
plates of the radio tubes, offered a much
more difficult problem to the engineer. While
for a “B” unit condensers of 10 to 15 micro-
farads are sufficient and are convenient in
size, for the “A” device capacities as high
as 15,000 to 20,000 microfarads-are necessary
to filter the current properly. This was the

*Rescarch Laboratory, The Sterling Mfg. Co.

By O. T. McILVANE*

first big stumbling block in the construction
of an “A”-socket-supply unit, for conden-
sers, as known then, of so high a capacity
would be as large as a good-sized office desk,
and would cost several thousand dollars.
USE OF “FLOATING” BATTERIES
Other devices were then sought for use
as filter capacities. The first scheme that
the author found satisfactory was developed
in the latter part of 1924, It consisted of
two dry “C” batteries and a choke coil,

connected as shown in Fig. 1. This system
was cheap and satisfactory and would oper-
ate sets of five tubes or less without any hum
in the receiver. For sets of more tubes than
five tubes, the resistance of the dry hatteries
was too high, allowing the voitage to fluctu-
ate. The operation of this system depends
on the fact that, at voltages equal to the
cell voltages, the resistance across the cell
banks is very high; so that practically none
of the current flows through them, but it
continues to' flow on out through the filter
(Continued on page 418)

Left: The “A’” power unit ready for use.

supply unit. Right: The inside of the “A”

R, adjusting rheostat; B, receptacle for plug of “B”
unit.

FC, filter choke coils; C, the 20,000-mf.

filter condenser; AA, rectifier cartridges; R, rheostat; M, voltmeter; SW, control switch.
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How to Build Radio Sets

The Correct Procedure in Wiring and Building Receivers

HERE are innumerable kinks, learned

by practical experience, that will give

the best results and save the radio

set builder time and sometimes ex-
pense. The proper procedure in laymg out
pancls and bascboards, wiring a set, and
finally, doing good soldering, will be de-
scribed here. The beginner, as well as the
more advanced set-builder, may learn some
things that have not come to his attention
before.

DRILLING PANELS

The best way to drill panels is to lay them
on a piece of paper, on a smooth surface,
so that the expensive material will not be
scratched. Drill tke holes from the rear of

GROUND TD
A PDINT
)
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A scriber for marking the position of holes
on a panel can be made by grinding the end
of a fike to a point.

the panel, because the opposite side usually
chips and the dials will cover this over; the
inside of the cabinet is the most important
to the home-builder, simply because the in-
terior is so often inspected by curious
friends. After the proper positions for the
various parts have been determined, the tem-
plates for the various instruments are placed
in exact position by inserting pins through
them and into the punch-marks previously
placed in the correct positions on the panel.
Two or three drops of glue at various places
on the template will hold it well in place.
With a punch (or the end of a file which
has been ground te a point; sce Iig. 1,
mark the positions of the holes on the panel.
Remove the template and wipe the glue from
the panel with a moist rag, then dent the
panel with a center-punch, so that the drill

SHAFT—=Fi < MACHINE SCREW
A __FILED TO A POINT
0=

=3\ yoUNTING

VARIABLE CONDENSER U
FIG. 2

-
SAME SIZE

i

By using a machine-screw with a pointed
head, the mounting holes can be easily located
on a panel.

By CLYDE A. RANDON

used will be given a correct start. Drill the
holes, using drills of the proper sizes, usually
indicated on the template. However, exact-
ness in the size of drills is usually unneces-
sary; in fact, it is often desirable to use a
somewhat larger size than recommended;
as any small discrepancies in alignment then
make little difference.

If a template is not available (which is
often the case when the instrument has been
removed from another set) the panel may
be marked quite casily by means of a ma-
chine-screw, which fits into the holes for the
regular mounting screws. It should have the
same thread as the mounting screws to be
used, and its head should be filed to a fine
point at the exact center, as shown in Fig. 2.
Bore in the panel a hole the size of the con-
denser shaft, insert the shaft in this hole
and press the machine-screw with the pointed
head firmly against the panel, thus marking
the latter. This operation can be repeated
for the rest of the screw-holes, and the pancl
is thus casily and accurately marked. After
the holes are countersunk, and the instru-
ment fitted properly, the hole for the shaft
should be enlarged with a larger drill or
with the countersink.

THE BASEBOARD

Hook-ups are usually drawn in such a
manner that one can follow them in laying
out the equipment on the baseboard. The
blueprints furnished by Rapio News for the
sets described in its colunms are a great aid
in this work. One must be careful to keep
clear of the board all apparatus composing
the radio-frequency parts of the circuits.
All coils should be as far away from sur-
rounding panels, wiring and transformers as
possihle, and should preferably be supported
above the baseboard. The battery leads,
especially those to the filament, may be run
directly on the baseboard in ordinary heavy
insulated wire. It is sometimes convenient
to mount the baseboard on two sub-pancl
brackets, which are available in a number
of styles; part of the cquipment may then
be mountcd on the under side of the board.

WIRING THE SET

There is perhaps no merit, other than
rigidity, in using heavy-gauge wire in con-
necting a radio set. All wires carrying
plate and filament currents should he kept
well apart and should be well insulated.
“Spaghetti” insulation is good and often
saves tubes from burning out as a result of
an accidental short circuit.

Neat, right-angle bends greatly enhance
the appearance of a completed receiver;
these are easily made even with compara-
tively-heavy wire if a pair of round-nose
pliers is used. The wire is held in its ap-
proximate location and is bent while in posi-
tion, thus saving much time.

Binding-post strips can be supported above
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the pancl by means of small brass angles:
binding posts and tap-switches should not be
mounted on the panel, usually. The binding
osts can be placed somewhere along the
ascboard ; and there is usually no excuse for
tap-switches in modern receivers employing
variable condensers as the tuning eclements.
If the post-strips are mounted at the rear of
the set, the connections can be made through
small holes in the back of the cabinet.

SOLDERING PROCEDURE

Soldering causes more difficulties than any-
thing clse commected with set construction,
The first requisite is a good soldering iron,
preferably an electrically-opcrated one, al-

T

| WiRES TO BE "

SOLDERED, e
.

-—ROSIN - CORE
WIRE SOLDER

~\SOLDERING

14
WELL-TINNED POINT IRON .

FIG. 3

Fig. 3 shows the correct position of a solder-
ing iron and solder, in relation to the wires
being soldered.

though any iron which can be *‘tinned” prop-
erly is all right. The iron should not ge
made too hot, otherwise it will be difficult to
“tin”’ it. “Tinning” consists simply of ob-
taining a thin layer of solder on the iron in
a metal-to-metal contact with the tip of the
tool. If the iron is not tinned properly, dif-
ficulty will be experienced in soldering, as
it is this thin layer of molten solder on the
iron which successfully carries the heat to
the joint. One can scarcely melt solder with
a hot iron which is not tinned, as a film of
oxide forms on the iron and prevents the
heat from reaching its objective. Tinning
is important. With an old file, clean the
end of the iron and, before oxide has a
chance to form, brush a little flux over the
spot and quickly apply the solder. There
should be a good coating of the solder on
the end of the tool.

(Continued on page 394)

TACK USED
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An ecasy method for making R. F. choke coils
is to bunch-wind No. 36Lwire on an ordinary
Spoo.
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Buried Aerial Reduces Static

Effectiveness of Underground Antenna in Clarifying Radio Reception

HE static bugaboo has not troubled

radio listeners so much as usual

this summer, especially because the

weather has been very cool, but there
has been enough static to let us know that
it was in the air. Static, as popularly under-
stood, is an atmosphcrlc electrical disturb-
ance which makes itself known in radio
reception by the short crashes we hear on
the loud speaker. Sometimes these crashes
are of a weak nature, and more or less
straggling or spasmodic. At other times
the crashes are quite regular and strong,
which generally indicates that a thunder-
storm is but a few miles away and liable
to pass overhead before a great while.

Recently there has been brought to the
attention of the radio public a new means
of helping to overcome the annoyance of
static. We are glad to say that it is not
one of those tin cans into which you pour
a little water every night before retiring.
(Probably you have seen some of these green
or red cans about the size of a tomato tin,
many hundreds of which were sold at one
dollar apiece right on Broadway, New York
City, a short time agn.) Of course these
“gimmicks” are of just about as much use
as a straw hat is to an Eskimo.

The new means of overcoming static to
which we refer is nothing more or less than
an adaptation of our old friend, the Rogers
underground antenna. It might scem, from
some of the remarks we have heard con-
cerning this new static-free aerial, that it
is something brand new and quite untried;
but nothing is farther from the truth. After
the War it was the writer's good fortune
to have access to some of the official files
containing naval engineers’ tests on the
Rogers underground and underwater aerials;
and all that need be said concerning these
official tests is that they show a marked re-
duction in the intensity of static when com-
pared with that of the incoming signal
(“static-signal ratio.”) Underground aeri-
als” were used extensively by government
operators to listen in frequently while
thunder storms were directly overhead.

The writer also had the pleasure of visit-
ing the lahoratory of Dr. James Harris
Rogers at one time; and demonstration
showed that the underground, as well as the
undersea antenna, represents a fine piece of
scientific work. The only thing that has up
until recently deterred the average radio
listener from the adoption of the Rogers
underground antenna, is the fact that the
average man (like the writer) does not
have any great appetite for shoveling dirt
and digging a two-foot ditch one hundred
feet long.

COMPACT BURIED ANTENNA

Several designs for the underground an-
tenma have been worked out; and the writer

Z'e——SHIELDED SET

WATER PIPE

J I ~<_"GROUND™ SHIELD
smewoen” PRI RS
Ir,LEAD CABLE :

//f’// % '/7//.}/ E

OPTIONAL
GROUND PIPE

T SUBANTENNA
FiG. 4

The method of connectmg the set to ground,

as well as “‘aerial,” for best results, is indi-

cated above. Both aerial and ground leads
should be lead-sheathed.

By H. WINFIELD SECOR

rccently tried one of the simplest forms,
which is that of the multiple spiral, shown
in one of the accompanying diagrams, Fig. 2.
ThlS multlple s1)1ral compr!smg four to six
“pancakes” or “pies,” wound  with lead-
sheathed, insulated copper wire, is buried
ina hole which you may easily dlg in your
ceflar, or back yard, the hole being about
four feet deep and threce to four feet in
diameter.

In passing, it is interesting to note (as
shown in Fig. 1) how it is ti.at an insulated
wire, preferably sheathed in lead, and buried
in the ground, say two feet deep, can pick
up the radio waves. As pointed out in
articles by the writer several years ago,
these underground and undersea *aerials”
pick up radio signals becausc they are trav-
ersed or cut by the grounded section of the
radio waves, as these glide along over the
surface of the earth or water. There are
several ways in which buried antennas may
be connected to a receiving set (the set of
course should be of the fully shielded tvpe
in order to realize the full results accruing

TO SET
'_"7,, r“"‘
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The method of laying the underground aerial

wire in the most convenient and compact form

is illustrated above, as explamed in the text.
B is a top view of one ‘‘pancake.”

ILLUSTRATION BY COURTESY
OF THE CLOVERLERF MFG. CO.

from the use of a buried aerial) and several
of these schemes are shown herewith.

Fig. 2 shows, at A, how four spirals or
pancakes of lead-sheathed, rubber-covered
wire are arranged in a hole covered with
earth, as shown at C. A hole about four
feet deep, and three to four feet in diameter,
is dug; and at the bottom the first spiral is
laid in by hand, the free end of the wire
being insulated with tar, as shown. After
winding several turns, spacing the turns
three to four inches apart, until the center
turn is about six inches in diameter, this
pancake is covered with six to eight inches
of carth, the wire is led to the side of the
hole, and the second spiral started. This is
repeated until four to six spirals have been
placed in the hole, depending upon the length
of the lead-sheathed wire available. Seventy-
five to one hundred feet of the wire is usu-
ally incorporated in spirals thus buried. As
the dirt is placed over the last spiral, it is
well to pour several pailfuls of water on
the dirt in the hole; and, if the soil is very
dry in the location where the hole is dug,
some water should be poured on the soil each
day.

The diagram, Fig. 3, shows the manner
in which the writer installed one of these
sheathed underground ‘aerials.”” An impor-
tant thing, m connection with this method
for overcoming interference and static, is
to see that the lead-covered cable cxtends
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right up to the set; secondly, that the set
used is shielded by a grounded metal case;
and thirdly, the ground wire should consist

GLIDING SPRACE
S WAVE
RECEIVING
DIRECTION \OF \WAWES
)

50 10 100 FEET LONG BUR'ED
BURIED IN 18" TRENCH Fggguv"\‘,%vc ANTENNA
(FILLED iN)
FIG |
Ordinary radio waves are ‘‘grounded,” as

shown, and therefore are readily picked up by

the buried aerial wire. A large proportion of

static impulses are not groundeg, and there-
fore do not come in with the “signal.”

of a picce of lead-sheathed wire running
to the water pipe, or to a piece of pipe driven
into the ground, the sheath on the ground
wire being also grounded. (See Fig. 4).

DIRECTIONAL EFFECTS

Probably the most efficient form of buried
aerial is that in which the sheathed wire
is run straight in a trench about 18 to 24

inches deep, as shown in Fig. 1. These
underground or underwater “aerials” (they
have heen successfully used in U. S. Navy

tests by simply dropping the wires in the
water, or on a bheach or in a lake—see
Fig. 9) arc directional in the sense that the
ordinary clevated aerials are; and Fig.
gives a rough idea of the field of maximum
response, or at least its direction. In the
case of Fig. ¥ we have the result of two
buried aerials, which is one of the forms
devised by Dr. Rogers originally, and shown
in his patents. The usual form of buried
antenna, which most people will probably
prefer, and which involves the utilization
of but one buried “aerial” proper, together
with an ordinary ground, as shown in Fig. 6,
will give a maximum response in the direc-
tion shown.

[F_fe-_r]-SET

2377 7X7

TWO INSULATED BURIED AERIALS

TOP VIEW
MAXIMUM DIRECTIONAL EFFECT ~
FIG 5

The inverted-“T” antenna above dgives more
even reception all around.

SET@8] [ USUAL GROUND
A A L
“ BURIED AERIAL

(INSULATED)

RO ——

2
DIRECTION OF
MAXIMUM RESPONSE

TOP VIEW

FIG. 6

The “L” antenna receives the signal most
strongly in the dlrectxon to which it points.
It is easier to install
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The ideal way to arrange an underground
antenna is in the manner shown in Fig. 7,
and here the listening is done on successive

. sets, using a pair of buried aerials which

are in line with the station desired, such as
AA, BB, etc. In this case it should be
noted that the maximum response is in the
direction corresponding to the axis of the
aerials, ie., in the same direction that they
point.

K - -ﬂ._;.:,“
e ————
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/////,///é{/% ’IZ"',,/é/_/- R
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LEAD-SHEATHED ~
AERIAL LYING ON

L LAKE BED

Naval tests have shown the efficiency of an
aerial submerged in the water, as shown.
The end, of course, is insulated.

In some of the experiments made by
Dr. Rogers and others with underground
aerials, an ordinary loop was placed in a
well, or simply in a hole dug in the earth.
An improvement is suggested by the writer
in Fig. 8, where a loop 1s wound with lead-
sheathed, insulated copper wire, the sheathed
leads running up to the set, which is of the
shielded type. It is presumed that a super-
heterodyne is to he used in this case; and
of course it should be placed as close as
may be convenient to the earth, in order to
make the loop leads as short as possible.
It is interesting to note also that fairly
good results have been obtained by placing
the sheathed aerial wire on top of the ground,
but, for maximum static elimination, the
wire should be buried.

TESTS AND RESULTS

During an actual test, conducted by the
author with a “subantenna” buried in the
ground in the fashion illustrated by Fig. 3,
and using a fully-shielded receciving set of
the superheterodyne type, the following sta-
tions were logged during the last two weeks
in June and the first week in July. During
this time there was a considerable amount
of static in the atmosphere, as was made

GROUND
LEAD-COVERED CABLE

:

manifest by listening to reception on an
ordinary unshielded set which was connected
to a regular outdoor antenna and also at
times to a loop. The set used for these
comparative tests was a superheterodyne
without shields.

Using the shielded set with the buried
subantenna in the form of scveral spirals, in
a hole in the ground as previously described,
the stations listed below were picked up; and
no noticeable static was heard over periods
extending from one-half hour to two hours.
At the same time, static “splashes” were
heard when using the unshielded set, con-
nected with the outside antenna and loop
alternately.

Here is a partial list of stations heard
on the subantenna: WNYC, WEAF, WJZ,
WOR, WHN, KDKA, WPG, WPCH,
WAAM, WGY, WABQ, WGR, WMCA.

The author’s tests were conducted at his
home, located 26 miles northwest of New
York City. It would seem that, with the
subantenna simply buried in a hole, as illus-
trated by Fig. 3, this gives about the same
range as the average outdoor antenna or
loop for summer reception. It has been
the writer's experience, in his location at
the base of the Ramapo Mountains, that
350 miles (which includes KDKA, Pitts-
burgh and WGR, Buffalo, with Philadelphia
to the south), represents the average sum-
mer range, no matter which set is used.

Many people have asked whether an ordi-
nary three-tube regenerative set would give
any worth-while results on the subantenna
of the type illustrated by Fig. 3; and strange
as it might seem, the answer is in the affirma-
tive. The signals seemed to be as loud,
with a three-tube regenerative set connected
to the subantenna, as they were when the
set was connected to the usual outside aerial
and ground. Of course, the sheathed-
ground connection was used in connection
with the subantenna. It should also be
horne in mind, of course, as mentioned in the
first part of this article, that, whether a
three-tube set or any other kind is used
proper shielding must be emploved in all
cases; the shiclding being grounded or con-
nected to the carth, ic., to the ground wire
of the set.

These underground antennas for the elimi-
nation of static and interference from power
lines, etc., can now he purchased in several

At the left we have the
convenient way of in-
stalling a sub-antenna in
the cellar, as adopted by
the writer. The ground
connections are shown in
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sizes, with full instructions for their instal-
lation, at a reasonable price. Truth, it is
said, is even stranger than fiction, and so
it would seem in the case of this new system
for the elimination of static. Though all
sorts of complicated hookups have been
suggested from time to time, together with
tremendously elaborate loop-antenna systems,
not forgetting the tomato-can eliminators
which many fakers have foisted on a long-
suffering public at prices ranging from $1.00
up to $10.00 or more, the cost of the under-
ground antenna is far less in proportion, if
we consider the gains in efficiency and static
elimination, than that of any of the systems
or “gimmicks” proposed heretofore.

$
A

FIG 7

The ideal system of reception, though difficult

to install, would afford choice of four pairs of

directional leads; those being selected which

would bring in most strongly any desired
station.

1DEAL LAYOUT

UNDERGROUND TRANSMISSION

The buried or underground aerial presents
an excellent medium for investigation by
radio amateurs and experimenters every-
where. One of the unusual angles of this
underground-aerial idea lies in its use for
transmission of radio signals. Dr. James
Harris Rogers, conducted a number of tests
in radio transmission with an underground
aerial several years ago; and he received re-
sponses from radio listeners in practically
every state in the union.

Those radio experimenters who attempt
transmission experiments with a buried aerial
should bear in mind that the wire will have
to be very heavily insulated, in order to pre-
vent undue leakage and loss of energy. One
of the schemes tried out with a buried trans-
mitting antenna was to support the copper
aerial wire suitably in the center of a tile

- =T Fig. 4. At the right are N 5 . . .
|2 FT. [ diagramed the arrange- Dipe, the tile having a diameter of about six
] ments necessary to use inches. For short-wave experiments, of
el e 1o course, the acrial bas to he of only short
and rotatable by the length. In transmitting, the buried aerial
F hand-wheel above ground.  will show the same directional characteristics
ILLED WITH o as when it is used for reception.
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WOO0D ml o~
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e 3 Ny { T
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By E. H. RIETZKE and S. K. MACDONALD, Jr.

¢¢C JOW LOSS” is one of the most
overworked and misused expres-
sions heard whenever a group of
fans v ho build their own sets get
together. And yet low loss is one of the
most important considerations in the con-
struction of a radio recciver, if selectivity
and distance are to be obtained. Likewise, in
the construction of a transmitter all possible
lusses must be climinated if high efficiency is
desired.

In many types of receivers losses are
deliberately introduced in order to prevent
circuit oscillation or to make several cir-
cuits tune broadly enough to allow them to
he controlled by a single dial. These circuits,
however, are never ecfficient; and, though by
using more tubes fair results may be ob-
tained, many six- and seven-tube receivers
in the low- and medium-price class are casily
outworked by efficient, well-designed and
more expensive five-tube sets.

This same statement applies to home-built
sets. Many good four-tube sets, using effi-
cient circuits, will outwork some of the more
expensive five- and six-tube sets which de-
pend on deliberately-introduced losses for
their stable operation.

In order to Lknow how to make a cir-
cuit “low loss,” and in order to he able to
buy really low-loss apparatus we must first
understand what “low loss” meaus and what
causes losses in a circuit.

THE ELECTRON THEORY

The only loss in any electrical circuit is
due to the expenditure in heat of power or
energy. According to the electron theory,
which is now accepted by the world of
science, all matter is made up of atoms (each
the smallest subdivision of an element which

retains all the chemical properties of that
element). The atom in turn is composed of
a nucleus (consisting of a number of large
positive charges) surounded by an equal
number of electrons; each electron having
a negative electrical charge exactly equal to
the electrical value of one of the positive
charges in the nucleus.

The electron is sometimes considered as
being merely a charge of negative elec-
tricity and as having no mass. This con-
ception of the electron is, however, er-
roneous. The electron has a mass approxi-
mately equal to 1/1875 of the mass of one
oi the positive charges in the nucleus of the
atom.

The mass of the nucleus, however, consist-
ing as it does of a group of the larger posi-
tive charges, is so large (compared to the
clectron) that, for the purpose of computing
the mass of any given substance, the mass
of the electrons may be neglected.

In any substance, except at a temperature
of absolute zero (—273° C., the tempera-
ture of interplanetary space), the atoms of
the substance are continually moving around
in haphazard directions, the velocity of atomic
movement depending upon the temperature.
Around cach atom the electrons revolve, each
in its own orbit; and the velocity of the
clectron, due to its small mass, is much
greater than that of the atom. The velocity
of the electron varies with temperature and
with the construction of the atom. hut is
usually from a few miles to around thirty
miles, a second.

The clectrons of all substances are alike.
So also are the positive charges that make up
the nuclei of all substances, the only differ-
ence between different substances being in
the arrangement and number of positive

Fig. 1.
the rotor and stator insulated from each, other
by large end-plates of non-conducting material.

An old-style variable condenser with

Fig. 2. A modern “low-loss’’ condenser, with
grounded rotor and with a minimum of insula-
tion at the point of weakest electrostatic field.
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charges and electrons in the various mate-
rials.

CONDUCTORS AND INSULATORS

Now in some substances, such as copper,
the orbits of the electrons, as the latter re-
volve around the nuclei of the atoms, are
such that it is casy for an electron to break
away temporarily from its nucleus and, for
an instant, be free in the space between the
atoms. If, at this instant, a strong positive
charge were placed close to this electron, the
electron, being a negative charge, would
move towards this positive charge. If the
substance were such that there were at cvery
instant many of these frec electrons, then
many of these electrons would move toward
the positive charge. This movement of elec-
trons constitutes a current flow; and this
substance would be called a conductor.

In other substances, such as glass or hake-
lite, the arrangement of the electrons around
the nucleus of the atom is such that it is
very difficult to cause an electron to leave
its atom. If the large positive charge is
applied to these electrons, the great number
of electrons are not at liberty to rush to-
wards this positive charge. In order to cause
an appréciable movement of electrons to-
ward the positive charge, this charge must
be lugh enough to actually overcome the at-
traction of the nucleus for its eclectrons and
to tear these electrons loose. This substance
would be called an insulator.

How good an insulator it is depends upon
how high the applied voltage must he before
the electron is caused to leave the nucleus
of its atom. However, if this voltage is ap-
plied across the insulator there is a tendency
for these electrons to move toward the posi-
tive charge and away from the negative
charge; and, while they do not actually
leave their respective nuclei, there will be
a certain displacement of electrons, or a
distortion of their orbits, such that the elec-
trons are farther away from the nuclet on
the side of the positive charge than on the
side of the negative charge. Occasionally
also an electron hreaks loose and travels in
the direction of the positive charge, thereby
producing a small flow of current.

It will be seen that no substance is a per-
fect insulator; the only perfect insulator he-
ing a perfect vacuuni in which there are no
electromns.

HEAT LOSSES

Now, in the conductor, as the electrons
move toward the positive charge they do not
have a free uninterrupted path. They are
continually colliding with the other atoms
and; at each collision, heat is produced, due
to the mass of the electron striking the mass
of the atom. This heat does no useful work
and is therefore a loss in the circuit. Also,
if the conductor is such that there are not so
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many free clectrons available (as in a con-
ductor of very small diameter, or in a poorer
type of comluctor such as iron), more power
is required 1o cawmse a movement of elec-
trons equivalent to that in the better con-
ductor. The greater the power required to
produce a given current flow in a conductor,

[ )

F1G. 38

L FIG. 3A

High-frequency current travels mostly on the
surface of a conductor. as shown in Fig. 3A.
Therefore. hollow tubing. as in Fig. 3B, is as
good a high-frequency conductor as solid wire.

the greater the loss in this conductor must be.

In the insulator there are also power
losses. It has been shown that, whenever
we apply a difference of potential across an
insulator, a displacement of the clectrons in
the insulator takes place. Now, in order to
cause this displacament of electrons, power
must be expended in heat. For example, if
we had a large crowd of people packed
tightly together in a room, and suddenly
created a disturbance on one side of the
room, most of the people would turn to look.
Even though cach person held his place on
the floor the sudden turn in one direction of
the crowd would expend power in heat. 1f
these peuple were to turn rapidly from onc
side to another, time after time, a great
amount of heat would be generated.

CONDENSER LOSSES

In a radio-frequency circuit the current
and voltage reverse several mnillion times per
second and, if we have in this circuit a con-
denser with insulation between the plates, the
rapid reversals of voltage across this insula-
tion cause equally rapid displacements of the
electrons throughout this insulation, expend-
ing considerable power in heat. In some types
of transmitting condensers, using wax for
insulation, this heat produced when the con-
denser is overloaded will melt the wax. Ina
condenser the power loss in the conducting
surfaces is very small, even though ex-
tremely low-resistance conducting material
may not be used, on account of the com-
paratively large surface of the conductor.

The power loss in a condenser is in the
insulating medium between the plates. This
loss is called the diclectric loss and is very
small in dry air. In any of the common in-
sulating materials, i.e.. glass, rubber, bake-
lite, mica, etc., the diclectric loss is great
compared to that of air. The best insulator
then, from the standpoint of low loss, would
be air. The best condenser would be one em-
ploying in its construction the minimum
amount of insulating material. A good con-
denser should be one of sturdy construction,
with not more than two insulating supports
between the rotor- and stator-plate forms:
and this insulation should be as small as
practicable and should be so arranged that it
does not come between the plates themselves,
See Figs. 1 and 2.

LOSSES IN R. F. CIRCUITS

Losses in the coils and wiring are the prin-
cipal losses in radio-frequency circuits. At
high radio frequencies the current travels
only on the surface of the conductor, the
penetration into the center of the conductor
becoming less as the frequency is increased.
We have seen that the resistance, and there-
fore the power loss, depends upon the cross-
sectional area of the conducting surface.
Now a conductor of a size that had a certain
resistance to direct current would have a

higher radio-frequency resistance due to this
so-called skin effcct; that is, as the current
travels only on the surface of the conductor,
the portion of the conductor actually carry-
ing current would have a smaller cross-sec-
tional area than the entire conductor. As the
frequency increases, this effect becomes more
pronounced. The best conductor for a radio-
frequency circuit then wotld be one of large
surface area. However, the rapidly expand-
ing and collapsing magnetic ficld around the
conductor, cutting the center of the latter,
induces eddy currents inside the conductor
that produces considerable loss in its center.

To get away from this eddy-current loss
and still have a large surface area, it has
long been the custom in transmitting circuits
to use thin copper tubing of considerable
diameter. In this way the conductor has the
surface of both the inside and outside of
the tubing. (See Figs. 3A and 3B.)

LITZENDRAHT WIRE

In receiver design the use of large copper
tubing is not practical. A good substitute,
however, is found in Litzendraht wire. This
is a conductor formed of many strands of
very small wire, each insulated from the
others by a coat of enamel. (See Fig. 4.)
This is braided in the form of a cable and

i

ANY radio enthusiasts, engineers, sales-
men, etc., scatter throuﬁhout their con-
versation the words “low loss”; and. al-
though they may have a rather vague idea
of what the term really means, it seems
doubtful whether it is fally understood.
Messrs. Rietzke and Macdonald have writ-
ten for RADIO NEWS this article. which
should clear up matters to a great extent
in the mind of anyone who is at all un-
certain about the meaning of this phrase
: when applied to radio apparatus and cir-
cuits. We recommend it to your attention.

—EDITOR.

T O W3

the entire cable insulated with a silk cover-
ing. A very cfficient and popular size of
Litz wire for receiver work is size 20-36;
that is, a conductor made up of twenty
strands of No. 36 enameled wire. This wire
is so small that the radio-frequency current
penetrates almost the entire cross-section of
the conductor. By using twenty strands a
comparatively large surface area is obtained.
In the broadcast band a noticeable increase in
selectivity and signal strength will usually be
obtained if the solid wire on the coils is re-
placed with a good grade of Litz wire.
This material, unfortunately, is rather expen-
sive and is difficult to solder properly.

1f, however, we go to the higher fre-
quencies, around several thousand kilocycles,
another effect makes itself known. Since
these different strands are insulated from
each other they act as plates of a condenser,
causing considerable capacity effect between
strands; the cnamel acts as the dielectric of
the condenscr. Therefore, at high frequencies,
while by using Litz we undoubtedly have
less loss due to the skin effect, the dielectric
loss in the enamel between strands becomes
so high as to more than counteract the other
increase in efficiency and we actually lose
cfficiency. For very high-frequency work
it is better to use a fairly large size of solid
conductor, number 16 or 18, for receiver
coils. Still larger wire could be advantag-
cously used at the extremely high frequencies,
that i1s from ten to sixty thousand kilocycles
(30 down to 5 meters).

COILS AND CONNECTIONS

The shape of the coil has also considerable
to do with the losses. For a long time, due
to the low distributed capacity and therefore
the wide tuning range available with a given
condenser, basket-weave coils were very pop-
ular. However, due to the number of sharp
bends in this type of coil, the radio-frequency
resistance is high. For selectivity and good
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signal strength the solenoid type of winding
is preferable, cven at a slight sacrifice of
tuning range.’

Another place in receivers where care
must be taken is in the connections. While,
for the sake of solid connections, solder is
usually advisable, the solder should not be
used to make the connection. A good elec-
trical connection should be made before sol-
dering and the solder used only to strengthen
the connection mechanically. A good grade
of soldering flux should be used, with par-
ticular care paid to its non-corrosive qualities.

A flux that is not non-corrosive will in
time form a corroded coating between the
connected conducting surfaces, introducing
additional resistance and making the connec-
tion mechanically weak. A good grade of
rosin-core solder is excellent, but care must
be taken not to get too much rosin at the
connection. Connections are sometimes found
that are held together by the rosin alone.
These connections, of course, offer a high
resistance.

LOSSES IN SHIELDING

Another comnion source of loss in some
types of reccivers is in the interstage shicld-
ing. 1f the shields around the various cir-
cuits are not properly designed and of very
low-loss construction, they may ruin the
set for reception of distant stations. The
magnetic field around the coil, expanding and
contracting, cuts the shielding of the circuit,
inducing eddy currents in the shield. I{ this
shielding is of very low-loss material (a good
conductor), these eddy currents will expend
very little power in the shield, most of the
energy being retransferred back into the
tuned circuit. However, if the connections
between the various parts of the shicld are
dirty or loose, power will be expended in the
resistance introduced into the paths of the
cddy currents by the poor connections. In a
transmitting circuit, particularly one employ-
ing high power at high frequencies, sparking
will sometimes take place at these points of
puor contact.

The power in an R. F. circuit receiving
energy from a distant station directly from
the antenna is extremely small and, if any
appreciable amount is lost, the more distant
stations will not be heard.

RECAPITULATION

To summarize the points of particular im-
portance :

1. The actual insulating material used in
the condensers should be kept at the mini-
mum, and should not be directly in the
electrostatic field.

2. A solenoid type of winding using Litz
wire will probably give the best all-around
results in the broadcast band. At the cx-
tremely high frequencies a large size of solid
conductor will give the best results.

3. Care should be taken to make all con-
nections electrically as well as mechanically
strong.

4. Shielding should be used with discretion ;
and care should be used in keeping the
resistance of the shields themselves low.

o

OUTER SILK
COVERING

ENAME L CCATING
OVER WIRE

COPPER WIRE
FiG 4

An enlarged cross-section view of Litzendraht

wire. The outer silk covering holds the thin

wires together, so that they may be handled
as a single cable.
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INCE the appearance of the first

American articles on the re-
markable new Strobodyne receiver,
the Editor has received from
readers a great many inquiries for
a more detailed explanation of its
electrical action, and how it differs
from that of the more usual super-
heterodyne and other frequency-
changing receivers with which they
are familiar.

Mr. Lacault, who is one of the
best-known authorities on super-
heterodynes, having invented the
famous Ultradyne system,translated
the Strobodyne articles from the
original French and worked out the
design of the receiver with Ameri-
can components. He has prepared

i

this article for RADIO NEWS to
answer these inquiries; it is followed
by a couple of the more outstanding
letters, to which a specific reply is
made, at the end of the article.—
EDITOR.

Mo

QUESTION asked by a great many

readers is: “Exactly how does the

Strobodyne oscillator work?” In or-

der to answer this question, we shall
first recall a few facts about vacuum-tube
operation which will make the explanation
clearer.

The vacuum tube acts as a relay which
controls a fairly large amount of current
when the voltage on the grid is varied only
slightly. When a vacuum tube is connected
as shown in Fig. 1, the current of the “B”
battery flows through the tube between the
filament and the plate; because the electrons
emitted by the filament form an invisible con-
ducting path between the two electrodes.
The relay action takes place in the follow-
ing manner :

If we connect a “C” battery as shown in
the diagram, with the “—” lead running to
the grid, the current furnished tly the “B”
battery, which flows through the tabe, is made
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Fig. 3. A typical “characteristic curve” of a
vacuum tube, made by using the hook-up in
Fig. 2.

How the Strobodyne Works

A Detailed Explanation of the Electrical Actions Within This Circuit

By R. E. LACAULT

less than before. If the voltage of the “C”
battery is increased, the current in the plate
circuit decreases further until when the volt-
age of the “C” battery is high enough, no cur-
rent at all will flow through the tube. Ii we
reverse the “C” battery, connecting the "+
lead to the grid, we find that the current
in the plate circuit increases. The higler the
voltage of the “C” battery, the more cur-
rent flows through the tube: until a certain
value is reached; after which the plate
current does not increase any more.

When the grid is negative the current
through the tube decreases, because the
negative charge repels the electrons (which
are also negative) and thereby weakens
the invisible conducting path formed by the
electrons flowing from the filamment to the
plate. On the contrary, when the grid is
made positive, it attracts electrons, just as
the plate does, and their flow being increased,
a4 greater current passes through the tube.
We now come to another point which is
very important in amplifier operation.

When the grid is positive it operates like
a small plate, as mentioned, and the “C"
battery like a small “B” battety: and, since
the electrode attracts electrons, a small cur-
rent flows through the grid circuit. As the
voltage of the “C” battery is increased this
current increases also.

DRY CELLS f@
i &/ i

—min MILLIAMMETER —l_i
+ 9 —
B g =
T =
s i Ceme—
P I BATTERY =
4_;|.S

Fig. 2. The circuit that is employed for as-
certaining the ‘characteristic curve” ‘of a
vacuum tube, such as shown in Fig. 3.

PLOTTING THE CURVE OF THE TUBE

To make matters clearer and to illustrate
the variations of current, we may draw the
“characteristic curve” of a typical vacuum
tube, say one of the 201A type. You can do
this easily if you have a D.C. milliammmeter.
The circuit is shown in Fig. 2. Procure a
piece of paper with vertical and horizontal
lines, as shown in Fig. 3, and lay off on the
sides the value of plate current as shown,
and at the bottom the voltages of the “C”
battery which will be®used. Light the fila-
ment of the tube and read the milliammeter.
Then, on the vertical line at the zero mark
(which means that no plus or minus voltage
is applied to the grid) mark a dot where it
crosses the horizontal line extending from
the value of current shown by the meter.
In a typical case this current is 3 milliam-
peres (a milliampere is one thousandth of an
ampere). Next connect the wire from the
grid to “—3" volts in the “C” battery and
read the current on the meter again. You
will notice that it is less than before. Going
up the vertical line above “—3,” mark an-
other dot where it crosses the horizontal line
starting at the value of current shown by
the meter, written on the right; in this
case 2 milliamperes.

Then connect the grid wire to “—6” volts
and, above this value, mark a dot on the line
crossing the value of current shown by the
meter, Repeat this for each new dry cell
added i the grid circuit, until the meter
reads zero. Then draw a line passing through
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PLATE .
.
FLOW =
__ OF o
l ELECTRONS f—
| ‘B° BATTERY

“B" BATTERY

Fig. 1. At A we have the filament-plate flow

of electrons in a vacuum tube. When the

grid is made positive (B), more current Hows

between the filament and the plate; while less

or even none can pass through the tube as the
grid is made negative (C).

all the dots, and a curve will be obtained, as
illustrated at the left of Fig. 3. This shows
clearly how the current in the plate circuit
is reduced when the grid is negative.

Now if the whole “C” battery is reversed,
a ncw series of dots may be put down above
each value of “C” hattery at the right of the
zero vertical line. In this case, however, the
current will increase as ‘the grid is made
more positive, as shown by the curve ob-
tained by joining the new series of dots. The
complete curve will look like the one shown
in Fig. 3. The *“bend” at the upper right
shows that, after a certain value of the “+"
grid voltage is reached, the plate current
does not increase any more ; because the plate
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Fig. 4 shows how a signal applied to the grid

of a tube varies its voltage, thereby increasing

and decreasing the "B’t" current flowing in the
tube.
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GRID CURRENT
REDUCES THE AMPLITUDE
OF THE POSITIVE
HALF- CYCLES

GRID CURRENT

N
VALV«

-~ GRID VOLTS 0 + GRID VvOLTS

Fig. 5A. Showing how the upper halves of

the cycles are smaller in amplitude than the

lower halves; this is due to the grid current’s

damping half of the ségnals applied to the
grid.

becomes saturated; that is, it is unable to at-
tract any more electrons unless the “B” bat-
tery voltage is increased. If a higher voltage
“B” battery is used. the curve plotted may
appear to be shifted to the zero linc; so that
a high negative voltage irom the “C” bat-
tery will be required to bring the plate
current to zero, and but a very small posi-
tive *“C” voltage will cause the plate currant
to reach the saturation point.

THE “GRID SWING”

Looking again at the curve, we can see
how a signal is amplified by the tube. When
a receiving circuit i3 connected to the grid
and the filament of an amplifier tube, an
alternating current “is impressed upon the
grid; so that it becomes alternately plus and
minus when a signal is received. We can
draw the line showing this alternating cur-

* rent on the zero line of the curve (Fig. 4),
if no “C” battery is used. Supposing that
the current received is very strong, it will
make the grid successively plus 1Y% volts,
then 0, then minus 134 volts, then 0, etc,
during each cycle. By following up the ver-
tical lines ahove “+41%5” and “—13," we
can see that the current in the plate circuit
will vary from 3 milliamperes up to 3.5, then
down te 2.5, then up again and so forth; and
we have graphically represented the varia-
tions of plate current. It is an enlarged or
amplified variation of the alternating cur-
rent, which was applied to the grid.

If, while the curve of the tube was being
plotted, a sensitive meter had heen connected
in the grid circuit, we could have observed
that, as soon as the grid was made positive,
a small current started to flow in the grid
circuit. This curremt, plotted on the same
paper as the plate current, has the values in-

B

PLATE
CURRENT

A
-GRID +GRID VOLTAGE
VOLTAGE A<

) —
Fig. 6. Curves showing the variations of grid

voltage and the corresponding plate current
in a vacuum-tube oscillator.

dicated by the curve designated “grid cur-
rent” in Fig. 3. If we refer again to Fig. 4,
we can now see why the grid current causes
distortion. When the hali-cycles of the ani-
plified signal make the grid positive, the grid
current flows through the secondary of the
transformer which is connected in the cir-
cuit; and this current opposes and reduces
the signal applied to the grid. This results in
a reduction of the plate current; and, since
this does not take place during the other hali-
cycles which make the grid negative, the re-
sult is a deformed plate-current variation,
as shown in IFig. 5A.

1i the grid were made positive by means
of a “C” battery, the distortion would not
occur ; because the grid current would flow
through the circuit all the time and both
half-cycles would be damped equally (as
shown in Fig. 5B), but the total amplifica-
tion would he less. This arrangement is
used in some forms of radio-frequency am-
plifier to prevent them from oscillating. With
a potentiometer, the grid voltage (and there-
by the grid current) may be regulated; and
use is made of its damping effect in the
circuit to control the amplifying action of
the tube.

THE OSCILLATOR

When a vacuum tube is made to oscillate
by applying the amplified variations of plate
current back upon the grid through a trans-
former, the grid voltage swings through a
wide range; and this, in turn, increases and
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To Strobodyne Builders
= WD have issued a beautiful decalcomania
= nameplate  to be  affixed on  the panel  of
every Strobodsne, as illustrated here. This is =
a neat design, measuring about one inch in

diameter, and executed in gold and colors.

All set builders
construecting the
Strobedyne  are  en-
titled to this decal-
comania. When it is
affixed to the panel
it appears as if the
latter had heen en-
graved with this de-
sign

Do not fail to send
for it. A postal with
your name and ad-
dress will bring it to
you.
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decreases the plate current, as explained
previously. Fig. 6 shows how this takes
place. When the grid is made very negative,
as shown at point A, the plate current de-
creases down to the value at point A’. When
the grid goes positive, as at point B, the
plate current reaches the value shown at
point B’. This happens at the frequency to
which the oscillating circuit is tuned.

THE STROBODYNE

In the Strobedyne, use is made both of the
amplifying action of the tube when the grid
is negative, and of the damping effect of the
grid current when it is positive. Fig. 7 shows
how this is obtained. The cireuit L1-Cl is
the tuned circuit of the oscillator, and L2 is
the plate coil, which transfers the variations
of plate current back into the grid circuit to
keep the tube oscillating. L3 is the coil
through which the signal is applied to the
erid. During the operation of the circuit,
the following takes place:

If a signal is applied to the grid through
coil L3 in phase (in the same direction) with
the variation af grid voltage, the two add
to each other and the grid is more negative
than without the signal voltage, as shown in
Fig. 8A. The result is that the plate current
decreases further. When the grid becomes
positive, however, the grid current flowing
through coil 1.3 is so strong that it chokes
the signal voltage:; which in this case docs
not increase the positive voltage on the grid,
and thereby the plate current. If the signal
voltage across coil L3 is out of phase (in
the opposite direction) with the grid voltage,
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REDUCED AMPLITUDE
DUE 70 T
GRID CURRENT
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Fig. 5B. This diagram illustrates how a tute
amplifies less when the grid is positive, be-
cause of the grid current.

it will tend to make the grid positive when-
ever it is negative. The net result of this
opposing effect is that the grid does not
become as negative as it would if the signal
was not applied. In this case the plate cur-
rent does not decrease as much as shown in
Fig. 8B.

Since the oscillations and the signals are
not of the same frequency, this variation in
the decrease of plate current takes place at
a different rate from either, which is the
beat-note {requency that is amplified and
detected, through the other tubes. Fig. 8C
shows how this takes place during a number
of cycles.

WHY THE STROBODYNE IS MORE
SENSITIVE

In the usual type of superheterodyne, a
first detector is used to rectify the mixed
frequencies of the signal and local oscillator.
Since the output of a detector is about
equivalent ta the square of the applied volt-
age, it follows that for very weak signals
there is comparatively little response. For
instance, if the input is, say, 1 the output is
only 1, because the square of 1 is 1; while
if the input is 2, the output is 4. Similarly,
for an input of 4, the output is 16. There-
fore, the weaker the input voltage, as when
distant stations are being received, the
weaker the response—other things being
equal.

Tn the Strobodyne system, since there is
no detector, this effect does not take place
and, no matter how weak the received sig-
nal, a response is produced in the output
circuit. The effect is further magnified by
proper regulation of the strength of the
local oscillations (by means of the rheo-
stat and the variation of coupling in the
tapped coupler), and by the regenerative
effect in the Strobodyne tube. If you refer

to Fig. 7 vou will notice that the coil L2
is in the plate circuit of the tube, like the

(Continued on page 401)
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Fig. 7. The Strobodyne circuit, which is the

heart of the Strobodyne receiver.
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Recent Develorpments [h “B”’-Power-Unit

Desigh

The New Raytheon R’ Tube and Its Use

HE strides made during the past two
years in the development of “B"-
power-supply units have been quite
rapid. The first of such devices to
be described in any of the radio magazines
were assembled mainly from amateur trans-
mitting equipment. In the light of present-
day engineering and standards of perform-
ance, those pioneer instruments now seem
rather crude, costly, and cumbersome pieces
ol apparatus. Nevertheless, they worked.

Diuring the past few years, since the de-
sign of this forerunner of the modern plate-
supply device, a great deal of important re-
search work has been done, by both inde-
pendent engineers and those of many of the
miore progréssive radio corporations, toward
the bringing of the “B’-supply unit to its
present high state of development.

One of the first and most important steps

along this line was the development of the
present-day  filamentless full-wave rectifier
tuhe—the original commercial form of which,
the “5” tube, was used in some of the first
ir socket-power units.
n came really fine filter circuits, which
ly did remove all the “hum” and thus
possible the first “B”-power units
tahle for satisfactory operation with re-
ceivers having high-quality audio channels
and loud speakers of the better grade.

gL

RESULTS OF HIGH VOLTAGE

Perhaps the chief objection to a device of
this type was the method employed in ob-
taining the various “B”-voltage taps. The
variable resistors used could be so adjusted
as to apply anywhere from zero to several
hundred volts to the plate of any one tube.
Thus. by careless or ignorant adjustment, the
user frequently damaged a detector or other
low-voltage tube.

Then again, should the “A”-battery switch
be turned off while the “B”-power was kept
on at any time, the voltage output of the
unit at some of the taps became several
times the normal value. This occasionally
resulted in damage to the receiver itself—
the puncturing of low-voltage by-pass con-
densers in particular.

As time went on, the rectifier tubes were
still further improved; so that they could
handle currents much in excess of those
required by the average receiver. Thus it

lecame possible to use a combination of
perurdn-load and tapped-potentiometer resis-
tors in the design of “B” wmits with fixed
voltage 1aps which would provide just about
the right voltages for the average set. Such

By JAMES MILLEN

a system is used in many of the high-grade
“B’-socket-power devices now on the mar-
ket.

This method of minimizing voltage varia-
tions with changes in external load depends
on the shunt, parasitic-resistor load, draw-
ing less current as the useful load is in-
creased. Thus the change in total current
drain or load on the rectifier and filter is but
a fraction of the change in useful load.

It should be borne in mind that a voltage
regulation system of this type, while perhaps
less expensive, and certainly worthwhile im-
provement over its predecessors, has not all
of the advantages of a unit employing the
new voltage-regulator tube described in this
article.

VOLTAGE REGULATOR TUBES

About the same time the first commercial
use of the tapped-potentiometer resistors
was made, another method of constructing
a fixed-voltage “B”-socket-power device
made its appearance. This method made use
of an additional tube, known as a voltage
regulator or “glow tube.”

" Fig. 3. A phantom view of the new tube,
showing the respective positions of the three
elements.
supply unit, will hold the voltages obtain-
able from the various taps to values quite
nearly constant, regardless of the variations

RECTIFIER FILTER CHOKES "R” TUBE (VOLTAGE REGULATOR)
| ~ 0000 \ —o180V.
PT | e \ s B+
\ R
| \ [—ol35Y.
) ' Rt N\ R3§{:
c l AW A1 [‘y I 90 V.
- F Ra3
e Gs E—‘—;E—OG72 V.
o Rs 3
= T oy e |‘m£ :.
sz.\-Tz;mf. / 6 mf, Fodsv.
I Re g
it FILTER [CONDENSERS | } o2ty
T—E;: 2
T 13
m I o B
Ri1=40000 OHMS R2= 900 OHMS R3 = 900 OHMS
Ra = 2,200 - R5=3700 RE =3,700 » R7=4400 OHMS.

Fig. 4.

The circuit diagram of a “B" power unit which uses a double-wave rectifier and a

voltage regulator,

The glow tube is a unique device which,
when connected in series with a suitable
resistor across the output of a “B”-power-

L S T T

At the right is a ‘“‘curve”
(Fig. 1), illustrating the
operation of a glow-tube
of the two-element type.
The new “R'" tube can be
utilized to better advan-
tage than the one whose
curve is here shown,

At the left, Fig. 5 shows
a home-constructed ‘“B”
power unit in which are
incorporated the latest
principles of design, RT
is the rectifier tube and R,
the voltage-regulator tube,
which has a third element;
FC are filter condensers;
CH, the filter chokes;
PT, the power transform-
er and RS, the resistors
indicated in Fig. 4 above.

www americanradiohistorv com

in load that are likely to be encountered in
actual practice.
IFor some time past, the UX-874 (or CX-
374) voltage-regulator tube has been avail-
(Continued on page 386)

AN REGULATION CURVE OF
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An Exponential Horn of Square

Cross-Section

How to Construct a Substantial Six-Foot Horn Which Will Give
Remarkable Low-Note Reproduction

HIS article will be found an in-

teresting supplement to two
which appeared in the August issue
of RADIO NEWS; the first, by
Mr. Hanna, describing the theory
and design of the .exponential horn;
the second, by Mr. Baumgarner, the
construction of such a horn from
wrapping paper. Mr. Millar here
gives equally simple directions for
constructing a somewhat more sub-
stantial horn, of square cross-sec-
tion. These articles should stimu-
late, as suggested here, further de-
velopment wark on the part of en-
terprising experimenters.

—EDITOR,

VERY interesting field for experi-
ment was opened to the writer, and
several of his friends, by Major J.
S. Hatcher's article, “The Passing
ot Canned Music,” in Rapio NeEws for April,
1926. Data very kindly furnished by Major
Hatcher have recently been utilized in the
construction of a number of exponential
horns, and the results have been found most
satisfactory. This article will explain the
constructional methods adopted.

The horn described is six feet long, and
straight. While several of us have been
trying to shape it into more compact form,
yet preserving its characteristics, such a con-
struction is exceedingly difficult with ordi-
nary facilities. On the other hand, the horn
shown here can be made with ordinary me-
chanical ability and easily-procured mate-
rials, and it has such superior tonal qualities
that an agrecable surprise is waiting for
anyone with the inclination to build one. It
will reproduce broadcast programs with a
fidelity attained only by the best of speakers.

Major Hatcher’s article described and il-
Tustrated round horns; but with ordinary
tools it has been found much easier to con-
struct a square cne and the shape of the
cross-section does not appear to be a critical
factor, as the square horns have given excel-

INSIDE DIA'S.
0" 178

|
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By T. B. MILLAR, Jr.

lent results. The particular one here describ-
ed was, with other speakers, tested on a
bench regularly equipped with the usual
switches for testing speakers alone or in
combination, This home-made horn was
found to be perceptibly better in tome qual-
ity than several standard speakers of good
quality.

COMPOSITION BOARD USED

The six-foot length was chosen, on Major
Hatcher’s recommendation; and the inside
dimensions, from the 34-inch throat to the
20-inch mouth of the bell, are shown in Fig.
1. Dimensions are given for every six inches
up to four feet from the throat; and for
every three inches thereafter, because of the
more rapid increase of the curve. After
the points have been laid off, they may be
joined by freely-drawn lines, if no suitable
curve is at hand. If you have not a straight-
edge sufficiently long, a chalk-line may be
used for the center.

A single sheet of beaver or wall board
contains enough material to make one horn;
it is eight feet long, four feet wide, and
3/16-inch thick. It is divided into four
pieces, as shown in Fig. 2, as a preliminary
step. The pattern, laid out as shown in Fig.
1, is then applied to each piece in succession;
a strip equal to the thickness of the material
being added to one side, on each strip. All
four pieces may then be cut out; they are
exactly alike.

MOUNTING THE SIDES

The next move is to shellac each piece on
the face which will be inside. They are then
put together, as shown in Fig. 3, overlap-
ping on successive sides. All are fastened
partly by small brads. (It is well to drill
the wall board for the brads, as otherwise
they are apt to split it.) In this operation,
two pairs of hands, though not absolutely
necessary, are better than one.

The wall board is sufficiently flexible to
accommodate itself to the curve desired,

S o e e e D e . . . :
148 ¥ 1l o s8R 74 s 48 32 28 18
|

under pressure; and the outside edges arc
{astened with gummed mending tape, 1%{
inches wide. This tape should be creascd
down the center before it is applied. A ten-
yard box, costing fifty cents or less, is ample

{for one horn.
Illl.
I
]

DENNISON TAPE
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| GLUE FILLET

FIG 3

Fig. 2 shows how the
wall board is cut, the Fl6. 2 o
four pieces necessary o
being ;laken }f‘gothble ¥4
same sheet. 1g. 1l- - l
lustrates the method of 4m-o0
making the corners of
the square horn air-

tight.

When everything is in place and dry, a
very neat fillet can be made in the inside
corners, by carefully running a good glue
down each in turn, catching the excess at
the bottom. One corner, of course, must
drv before work is undertaken on the next.
This will prevent pin-hole leaks at the cor-
ners.

Before finishing the horn on the outside,
try it with your set at full volume. If the
bell develops a vibration, due to the thinness
of the material, reinforce it with paneling of
the same material. After that, the horn may
be decorated to suit your fancy.

Although this horn is large, it is easy to
handle if it is mounted on a suitable base.
The results are so satisfying as to encourage
experiment to find a more compact form,
which can be mounted in a cabinet, with no
sacrifice of efficiency. It is well worth try-
ing, and the writer is still working on this
problem with his colleagues.
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Above are shown the widths of the six-foot exporential loud-speaker horn at suitable short intervals along its length. The material nécessary for

making nne of these horns can be obtained from a single sheet of
the wall board; and the latter is cut along the lines in

WwwWw americanradiohistorv com

wall board. The pattern, which is shown in Fig. 1, is prepared and laid upon
dicated, allowing on one side an extra lap equal to the thickness.
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IN the September issue of RADIO NEWS
the theoretical phases of this receiver
were discussed, The main feature of this
set is that it is designed primarily for high
quality of reproduction, an unusual charac-
teristic for this type of receiver. In a test
conducted in the heart of New York City,
short-wave signals from stations KDKA,
WLW, WGY (2XAF and 2XAD) and
others were heard with excellent volume
and quality of reproduction. In the near
future it is to be expected that more and
more stations will drop down into the short-
wave region; so it will be well worth the
constructor’s time to familiarize himself
with this type of apparatus.

For the purpose of contributing to the
experimental development of short-wave
broadcast work, the RADIO NEWS sta-
tion, WRNY, New York, has been equipped
with a new short-wave transmitter, which
will be in operation when this issue is read,
on 30.91 meters—ten times the frequency of
its longer-wave transmissions. Its hours of
operation will be, normally, from 10:30
a. m, to 1:00 p. m, on all week days;
from 2:30 p. m. to 5:15 p. m. on Mondays,
Wednesdays and Fridays, and to 3:00 p. m.
only on Tuesdays and Thursdays; from
7:00 p. m, to midnight on Tuesdays and
Fridays, from 9:00 p. m., to midnight on
Wednesdays, and from 7:00 p. m. to 9:00
p. m, on Saturdays; from 11:00 a. m. to
1:00 p. m. and from 2:00 p. m, to 7:00
p. m, on Sundays. These hours are Eastern
Standard Time (Daylight Saving Time, one
hour faster, only until the last Sunday in
September) which is five hours slower than

Greenwich Mean Time and six hours slower
than Western European Summer Time.

While these transmissions may be im-
possible to receive in a zone of “‘skip dis-
tance,” a few hundred miles around New
York, they will undoubtedly be received
easily in the southern and western United
States, and in most other countries, where
suitable receivers are tuned to this wave-
length. The experimental tests, conducted
on omne-tenth the power, have already been
heard across the Atlantic; and, with the
full power, these shott waves will undoubt-
edly be receivable frequently, if not con-
sistently, throughout the Antipodes., We
shall welcome reports on the reception of
this station, by amateurs and others with
short-wave receivers; as well as the experi-
ences of those who have been working with
the short-wave receiver described in this
articlee—EDITOR

i st

HE average radio broadcast enthusi-
ast in the United States does not give
much thought to the wavelengths upon
which the concerts he listens to are
transmitted. That is to say, as long as he
gets a station's programs with a minimum
of interference and in most cases a maximum
of volume, he is perfectly satisfied. But a
large group of people in far-off lands are
no inking a great deal about this sub-

By KENDALL CLOUGH

ject, for which Mr. Average Fan in Ameri-
ica cares so little,

ODDITIES OF SHORT WAVES

The very short wavelengths—and by this
we mean those under 100 meters—have been
found to be much more satisfactory for
transmitting over long distances than those
between 200 and 550 meters. The group of
shorter waves has characteristics all its own,
and is in some respects the antithesis of the
waves in the broadcast band. For example,
take an ordinary 1-kilowatt transmitter op-
erating on a wavelength of 350 meters. It
1s a well-known fact that, the nearer a re-
ceiver is to the transmitter's antenna, the
stronger will be the signals picked up. In
the case of a wavelength under 50 meters

AT B

The panel view of the
RADIO NEWS Special
Short Wave Broadcast
Receiver. The dials
marked C! and C2 con-
trol the two variable con-
densers, used for tuning;-
R1 controls the filament
rheostat and $ indicates
the filament switch,

the contrary is the case; so much so that,
outside the station's immediate field, the
signals are not heard with sufficient strength
to operate a loud speaker unless the receiver
is as much as 1000 miles from the trans-
mitting antenna. This zone of silence is
measured by what is termed the “skip dis-
tance.”

Skip distances vary with the wavelength
of the carrier wave employed. It is believed
by many experimenters that waves under 8
or 10 meters have a skip distance so great
that, once released, they never return to
earth, Also the atmospheric conditions, as
well as the time of day and scason of the
year, play important roles in the satisfactory
reception of short-wave signals. There is
still much opportunity for research along
these lines.

The set described in this article is one that
will be welcomed by those persons who are
living in out-of-the-way regions, far from
the broadcast centres, yet depend on radio

One of the plug-in inductances is here shown placed in its mounting.

* Rapio News Blueprint Article No. 31.

The various parts are
marked with the same symbols as they bear in the wiring diagram.

t Director, Research Laboratories of Chicago,
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The Radio News Special Shortwave
Broadcast Receiver* .

_ Constructional Details of a Set Operating From 15 to 550 Meters

for their daily information as well as enter-
tainment. This receiver is simple of con-
struction and can be depended upon to give
excellent service in all respects. Static for
some reason or other does not affect the
short-wave signals as much as it does those
transmitted above 200 meters. This receiver
should be, therefore, especially of interest to
those living near the Equator; for there
static is at its worst almost constantly.

Elsewhere in this article will be found a
list of the stations throughout the world
which transmit programs on wavelengths
under 100 meters.

THE SHORT-WAVE CIRCUIT

Heretofore the majority of short-wave re-
ceivers have been designed with audio ampli-
fiers to amplify only a narrow band of A. F.
frequencies, in the vicinity of 800 or 1000
cycles, as they were constructed with “code,”

or telegraph reception primarily in mind.

Naturally, when phone transmission was
picked up with a receiver so designed, the
reproduction left much to be desired. How-
ever, the Ranio News Special Short-Wave
Receiver has been so designed that it will
be first and foremost a set to please the
broadcast fan.

As explained in the September issue of
Rapio NEws, the commonly-used grid con-
denser and grid leak are not satisfactory for
a set of this type. Such a combination has
low impedance for radio-frequency currents
and a high impedance for audio-frequency
and direct currents. The impedance em-
ployed should, on the contrary, have a low
impedance for radio-frequency currents and
a high impedance for audio-frequency, yet
a low resistance for direct current. The best
impedance that will satisfy these terms is an
iron-cored inductor shunted by a small fixed
condenser. In the receiver herein described
the secondary of a 2:1 audio-frequency trans-
former is shunted by a .0001-mf. condenser,
this combination replacing the conventional
grid leak and condenser. (See circuit dia-

gram.)
INTERCHANGEABLE COILS

In order to cover the desired wavelengtls,
special plug-in coils are used, these being
shown in an accompanying illustration. The -
wavelength ranges for these coils, as given
by the manufacturers, are as follows:

No. 1 (3 turns) 15-35 meters; No. 2 (8
turny) 32-68 meters; No. 3 (19 turns) 57-
133 meters.

Larger coils may be had that will cover
the 125-250- and 235-550-meter bands, thus
making possible reception on the hroadcast
band without difficulty.

These ranges will vary somewhat with
different condensers and different detector
tubes, but the designations given will aid to
some extent when tuning in. As may be seen
in the top view of the set, the inductances are
so mournted that they can be plugged into the
base marked L, thus altering the wavelength
range of the receiver.
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The schematic diagram of the RADIO NEWS Short-Wave Receiver.

The secondary of the tuner, L, is shunted
by a S. L. F. variable condenser, CI, having

a capacity of 140 mmif. In series with this tickler coil, BP.

This set has a regener-
ative detector and two stages of transformer-coupled A.F. amplification.

parallel arrangement is a 250-mmf. conden-
ser, C2, which is also in series with the
This tickler coil heing
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fixed, regeneration is controlled by the con-
denser, C2. The aerial and ground are con-
nected permanently in the set to the primary
coil, which is so hinged that its coupling to
the secondary can be varied.

HIGH-FREQUENCY CAPACITY EFFECTS

A special choke coil, RFC, is connected
between the plate of the detector tube, VI,
and the primary of the first audio-frequency
transformer. This choke is employed, so that
the self-capacity of the primary of this
transformer will not short-circuit the radio-
frequency currents in the plate circuit of
the detector tube. Many of the choke coils
that were tried in this circuit had to be dis-
carded because of the “holes” in the tuning
range: i.c., points at which the set refused
to oscillate, regardless of the amount of ca-
pacity used in the 250-mmf{. regeneration con-
denser. The choke used in the circuit is one
which has a uniform effect over the entire
wavelength range of the set.

The audio-frequency amplifier is com-
posed of two stages of transformer-coupled
amplification. Either a 112- or a 171-type

c2

——
RFC ‘
= 4 L N
! ’ ) \"A I
" l - 9,
r A [e] 4 / O
I . V2 d " / V I
I . n P ,’ G
d ,‘ :
GND. ;\ — s — c3
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- O/ @)y 77/ F P B G 7 // /////////1/:,1-
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TIPJACKS = ! Oé ? C &
AMP.+ 90+ 45+ c- A+ A— GND.  AER
B- C+

The wiring diagram shows exactly how each connection should be made.

This is most important in a short-wave set; as frequencies much

higher than those in the broadcast band are encountered.
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This diagram shows the location of the instruments on the baseboard, which is of wood.

power tube can be used in the last stage with
the appropriate negative grid bias at the
“C—" terminal. A voltage of 180 is indicated
on the schematic diagram, but the value at
this point will depend upon the type of power
tube employed.

ASSEMBLY SUGGESTIONS

As may be seen from the accompanying
sketches, the construction of the Rapto NEws
Special Short-Wave Receiver is very simple.
A wooden baseboard is used, with a panel of
such length that when the apparatus is placed
in its proper position crowding will not re-
sult. It must be remembered that in a short-
wave receiver many precautions must be
taken that would not be necessary in a re-
ceiver working on waves of only one tenth
the frequency.

The transformer, T, the secondary of
which is used for the impedance leak in the
grid circuit of the detector tube, is located
at the rear of the baseboard in order that
there may be no chance for hand-capacity
cffects in the tuning of the set. Immediately
in front of this transformer is placed the de-
tector tube socket, thus making the leads in
this portion of the circuit as short as possible.

The two variable condensers are mounted
on either side of the center of the panel. At
the right side of this panel are mounted the
rheostat, R1, and the filament switch, S. The

two audio-frequency transformers, T1 and
T2, are placed side by side along the right-
hand edge of the baseboard, thus leaving
sufficient space for their accompanying vac-
uum tubes. The inductor mounting is located
in the middle of the baseboard. The radio-
frequency choke coil, RFC, is placed near
the front panel between the two condensers.

ADJUSTMENTS AND TESTS

Since this receiver is intended primarily
for the reception of short-wave broadcast

The three plug-in coils which are employed
to make the receiver cover a wavelength range
from 15 meters up to 130.

stations, it was decided to alter the three
standard short-wave plug-in coils in order to
make them cover the broadcast transmitters
in the most satisfactory fashion, The many

Top view of the RADIO NEWS Special Short-Wave Receiver.

regeneration control;

3 C1, tuning condenser; C2,
L, plug-in coil base; T, grid choke; C3, grid condenser; R.F.C., R.F.
choke; T1, T2, A.F. transformers; Rl, R2, filament resistors; V1, V2, V3, tube sockets.
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hundreds of short-wave amateur stations,
using code, fall in or near the broadcast
bands; so that the experimenter who knows
the Continental code will have little difficulty
in picking up “ham” transmitters all over the
world.

Starting with the large 19-turn coil, it was
found that with the condenser used it did not
tune down to 57 meters, as the manufacturer
specified. Its lowest range was about 065
meters, and therefore it could not receive
either WLW on 52 meters or KDKA on 62,
It was cut down to 12 turns, and then easily
brought in WLW at 10 on the dial and
KDKA at 45. The wave-length range of this
coil is now 46-85 meters, which also takes in
the American amateur phone band.

The eight-turn coil was next tried. This
also failed to tune down as low as specified—
32 meters. It would go down only to 39
meters. thus skipping. WGY (2XAF) on
32.77 meters, and PCJ]J, Eindhoven, Holland,
on 30.2 meters. Two turns were removed
from this coil, leaving six. It then covered
the band from 27 to 46 meters, taking in
thereby the most important DX bands used
by transmitting amateurs all over the world.
Using this receiver, the operator of station
2CRB, in Brooklyn (New York City), com-
municated with stations in France, Germany,
Australia and New Zealand.

With the three-turn coil, it was found im-
possible to make the receiver oscillate until
the transformer secondary was replaced by
a regular grid leak of five megohms value.
The set then worked remarkably well, bring-
ing in WGY (2XAF), several Australian
and British transmitters, and numerous Eu-
ropean amateurs.

LOCAL CONDITIONS

In the experiments undertaken in New
York City several aerials were tried and very
little was found to choose between them, in
either signal strength or selectivity. It was
also found that the set is remarkably easy to
tune, as there is very little trouble from
body capacity.

In experimenting with the set it may bé
found that its operation does not come up to
expectation. This may be because of the
locality of the antenna or some other factor
over which the operator has no control. In
some cases the introduction of a 2-megohm
grid leak in series with the impedance in the
grid circuit of the detector tube has been
found to improve matters considerably. A
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The drilling layout for the front.panel and the binding-post
0 X strip for the Short-Wave Receiver.
— '
5}“"_ & BINDING POST . .
¥ ) PANEL EH90C, Bern, Switzerland, 32 meters.
s" f RA19, Tomsk, Siberia. 37 meters. 600-
! 700 G. M. T,
AGA, Berlin, Germany, 25.3 meters.

FOR MOUNTING TO EDGE OF BASEBOARD

double-circuit jack in the output of the first
stage of the audio-irequency amplifier may
come in useful for headphone reception, in
case there is too much of a background noise
when both stages are used. This could be
mounted on the binding-post strip at the rear
of the bhasehoard.

An output filter device has not been shown
but may be inserted ahead of the loud speak-
er, in the customary maunner, when the higher
voltages are used. The seeker after short-
wave DX will use the phones, with lower
voltages, considerahly 1in his journeying
among the numerous messengers of the short
waves.

An excellent quality of reproduction, how-
ever, las been obhtained from the program
broadcasts of the larger stations; on the
wavelengths most switable to their distance
from the receiver, and also at the time of
day best suited to those wavelengths. Ex-
treme distance reception, though better when
unbroken darkness lies between transmitter
and receiver, is possible in broad daylight on
the shortest waves, especially below 30
meters.

SHORT-WAVE BRGADCAST STATIONS

As yet but a very small number of regular
broadcast stations in the United States have
installed short-wave transmitters upon which
are sent out anything but experimental pro-
grams. However, it will be of interest to the
short-wave fan to kuow where to hunt for
stations in this region of the radio “spec-
trum”; so below will be found a list showing
the wavelength used and the time of trans-
missions, whenever passible; though the lat-
ter, especially, are subject to change on brief
notice.

KDKA, Pittshurgh. Pa., 14 and 62 meters.
Expects to change soon to 26 and 52. Trans-
missions almost nightly.

WGY, Schenectady, N. Y. 2XAF, 3277
meters. Transmissionis on Tuesday, Thurs-
day and Saturday nights from 6:30 to 12,
E. 3. T. 2XAD, 22.02 meters, on Monday,
Wednesday, Frlday and Sunday nights.

WLW, Cincinnati, €. 52.02 meters. Trans-
missions nightly.

WABC, New York. 64 meters.
nite schedules, experimental.

WRNY, New York. 30.91 meters.
perimental,

No defi-
Ex-

2L0, London, England, rebroadcast on 23
and 33 meters by G2NB, Caterham, Surrey,
England, between 4 and 5 p. m., E S T
(2100 to 2200 GMT).

PCJJ, Philips Laboratories, Eindhoven,
Holland, 30.2 meters. Usually transmits
Tuesday and Thursday, 1820 and 2020
G.M.T.

CF, Canadian Marconi Co., Drummond-
vitle, Quebec. 32.0 meters. Experimental.

PKXX, Malabar, Java. 17.4 meters. Mon-
day, Wednesday and Friday, 2:20-7:20 P. M.
Tuesday, Thursday and Saturday, 7:20
P. M.-12:20 A. M. (Java is 12 hours and
20 minutes ahead of E. S. T.). This station,
almost half round the world, represents the
greatest distance to be obtained on short-
wave broadcasts.

AGC, Berlin, Germany, 40.2 meters.

PI1J]J, Tokio, Japan, 20 meters.

F8GA, Clichy, France, 30 meters.

JIPP, Tokio, Japan, 35 meters.

JB, Johanneshurg, South Africa, experi-
mental. Reported on 20 to 25 meters and
around 60,

These stations have phone transmission;
but it should be remembered that, scattered
all over the world, are hundreds of amateurs
who not only transmit in code but use phone
also, as well as an increasing number of
point-to-point short-wave phone stations.

The transoceanic short-wave beam trans-
mitters can also be heard with this receiver,
if the location of the set is in approximately
a direct line with the transmitter and re-
ceiver. The beam of waves spreads about
15 degrees in 3,000 miles or over a width
of 700 miles; and if the receiver is in this
area there is comparative certainty that the
signals cau be picked up.

SN, A O RS A TS
£ SYMBOL | Qusnty NAME OF PART REMARKS MANUFACTURER % =
L | 3 |setOf Cotls Plug-In Type 1 =
= cl 1 | Variabls Condensar 00014 mf, S.L.F. type 2 | 4,8, 20, 13, 14, 15, 20 =
= c2 | 2 |Variable Condenger 200025 mf.  S,L,F. type 2 |4,8, 10, 13, 14, 25, 16, 20 %
= c3 1 | Grid Condenaar L0001 of, 3 |10, 15, 17, 15, 39,21, 22 E
= 3 | Sockete UX_Type 4| 14,15, 16, 24, 23, 0 =
= RL 1 | Rheoatat | 20 onme S {22,15,16,19,23,25,26,27 . =
= R2 1 | Amperite Automatic Filament Rhecstat 3 A-typ»s 6 . =
=  RFC_ | 1 |R.F. Choke 1 [ 14, 23 =
7,71 T2 3 | 4.F, Transformers __2-1 Ratio 2.,32.14_%6,28,29 30,31 =
= s 1 | Filament awitch 5 |4, 15,19, 21, 25, 32 =
= 2 | Diels Vernier typs 8 |3, 12, 14, 15, 16, 30 =
= 8 | Binding Poste 9 | s, 10, 15, 16, 32 =
E _ 2 | Tip Jacks © |5, 22, 25
= 1 | Base Board 8% x 17* x 1/2* wood =
= 1 Panel 7% x 18" x 3/16" 31 | 33, 34
E 1 Binding Post Strip| 81/2% x 2* x 3/16" 1 [ 33, 3¢ =
é NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. =
! Aero Proiucts, Iac, 2 FKaras Plectric Co, 3 Polymet Mfz. Corp, i:‘:
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D tmomarlasd Mie, Cogo 0
16 General Radio Co.

19 _Flectrad, Ine. —
2)_ Leslie ¥, Muter Co,

25 Hazhept ¥, Froai, Int. Z'.

S8 eational Co., 5 9
| Mopros Fabrioszeeca, [rc.
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% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

1 you use alternate parts instead of those listed in the first column of man ufecturers, be careful to allow for any possible difference in size from those
originally used in laying out and driling the panel and sub-base.
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FOR simplicity of construction,
ease of operation and general ef-
fectiveness, the inexpensive little
four-tube set described in this article
is in a class by itself. It incorpo-
rates all the well-known electrical
advantages of sets of the one-stage
R.F., regenerative-detector type,
along with the additional feature of
automatic regeneration control. The
ingenious combination of the tickler
coil with the condenser of the de-
tector tuning circuit eliminates what
was previously a critical adjustment,
and reduces the number of con-
tinuously-variable tuning controls
from three to two—one for each
hand.—EDITOR.

gy

[T

it

HE basic circuit which has enjoyed

probably the greatest popular1ty

among home builders of radio receiv-

ers is that incorporating a single stage
of tuned radio-frequency amplification, a
regenerative detector, and two stages of
ransformer-coupled audio amplification. This
fundamental arrangement is the basis of
scores of sets, which have been presented
under a vanety of names by radio publica-
tions and radio manufacturers; and the wide
favor and application it has been accorded
is indication enough of its general efficacy.
The Browning-Drake and the Hammarlund-
Roberts are two outstanding exemplifications
of this highly successful hook-up.

The methods, however, employed for sta-
bilizing the R.F. circuit and for controlling
the regenerative action of the detector tube
of the circuit, vary considerably. In prac-
tically all the variations of the hook-up that
have appeared so far, the adjustment for
neutralization of the R.F. tube is left undis-
turbed when once made; but in all the sets,
(without exception, it can safely be stated),
the regeneratlon control is a manual one,
which requires manipulation whenever the
tuning dials are turned. Of course, it is
possible to leave this regeneration knob
(whether 1t represents a tickler coil, a feed-
back condenser, or a variable re51stor) at a
low setting, ttme in a station to maximum
strength, and then raise the knob until the
signals are boosted to the desired volume.

The Knickerbocker Four*

A Set in Which an Automatic Regeneration Gontrol Eliminates One Knob

By ROBERT HERTZBERG

Or, if we prefer, this control may be turned
on full, the set tuned, and the knob setting
then reduced until the heterodyne whistle
disappears.

A little reflection will show that neither
of these two. methods is a particularly good
one. If the first is used, the receiver is not
operated at its maximum sensitiveness when
the operator is “fishing” for stations at the

L T R T

At the right is shown the
front panel view of the
4-tube Knickerbocker re-
ceiver. The dials, C1 and
C2, control the variable
condensers having simi-
lar designations; R1 and
R2, filament rheostat con-
trols; SW, filament
switch; and TJ, tip jacks
for loud speaker.

very time when the unequalled advantages
of regeneration are most desired; if the
second is used, the tuning will be critical and
the set will squeal horribly every time it is
tuned to the carrier-wave of a broadcast
station. It will also radiate an irregular
wave of its own which will raise havoc in
neighboring receivers, and it will make its
operator the most despicable radio char-
acter in his community—a “blooper.”

The necessity for handling the regenera-
tion control 51mu1taneously with the tunmcr
knobs, in order to maintain the receiver in
a sensitive condition, is soon realized by the
owner of any of these combination R.F.-
regenerative-detector outfits. The regenera-
tion knob assumes an importance equal to
that of the tuning dials, and must be con-
sidered as a third major control, not merely
as an auxiliary. Thus, any of these receiv-
ers is actually a three-dial instrument and
not one of two dials. Its operator cannot
hope to obtain the results of which the re-
ceiver is truly capable until he has developed
a rather unusual dexterity in one of his
hands.

It is obvious that the ideal arrangement

Ci1, C2, variable condensers; R1,
fixed condenser, C4, grid condenser, RF,

.F. choke coil;

R2, theostats; L1, antenna coupler; L2, 3.circuit coil; C3,

T1, T2, A.F. transformers; R4 RS,

4-ohm resistors; N.C., neutralizing condenser.

*Rap1o News Blueprint Article No. 32.

www americanradiohistorv com

Radio News for October, 1927

for a set of this kind is one in which the
regeneration control is combined with one
of the tuning condensers, in such a manner
that the regenerative actlon is automatically
regulated by the dial attached to the con-
denser shaft, and thus maintained at its
peak value (just below the point where the

tube ‘_‘plops” into oscillation) at all settings
of this dial. If such an arrangement can
be effected, the receiver will be really a

“two-handed” one; it will work at maximum
ctficiency at all times (regardless of the
skill of the operator); and it will not squeal
or radiate.

SOLUTION OF THE PROBLEM

A simple, inexpensive, easily-constructed
four-tube set embracing these very features
has actually been constructed, and Rapro
NEws takes great pleasure in presenting the
complete description to its readers. This
receiver has been designed by Mr. Louis G.
King, inventor of the well-known Equamatic
system, and incorporates some of the Equa-
matic principles and apparatus. It is called
the “Knickerhocker Four,” and may be
highly recommended as a dependable little
outfit, possessing all the cardinal radio-
receiver virtues of selectivity, sensitivity,
volume, clarity and ease of control. It uses
relatively few parts, and can be assembled
between supper and bedtime by any person
capable of handling such simple tools as a
screwdriver, a pair of pliers and a soldering
iron.

The front panel may be obtained alrcady
drilled and appropriately engraved; so that
the constructor, by purchasing this, can save
himself at a trifling cost the most difficult
part of the entire assembly operation. Any
radio fan who has marked out and patiently
drilled a tough piece of insulating compo-
sition knows how delightfully convenient
these prepared panels are.

CIRCUIT DETAILS

In actual electrical design, there is nothing
radical or even “different” about the Knick-
erbocker Four; the circuit being the familiar
one aforementioned, comprising one stage of
tuned-R.F., regenerative detector, and two
tages of transformer-coupled A.F. The all-
-ound effectiveness of this arrangement hav-
ing been well and often demonstrated, no
attempt has been made to change it in any
essential details, and the reader will recog-
nize the hook-up readily. The superiority
of the receiver lies in its mechanical arrange-
mernt. which greatly enhances the electrical
operation.

The antenna coupler L1, is an Equamatic
two-circuit coupler, whlch is integral with
a .00037-mf. variable condenser, Cl. The
prlmary of this coupler is attached to the
extension shaft of the condenser, and is so
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constructed that its coupling in relation to
the secondary incrcases as the condenser
capacity increases. The secondary coil is
fitted to a slotted, L-shaped mounting brac-
ket, which can be slid along the wooden hase-
board; and the primary coil is on a swivel
joint, so that any degree of coupling can
be obtained at will. The adjustment is very
flexible, so that it is possible to secure tight
coupling at the low wavelengths and loosc
coupling at the longer, or wice versa; or to
make intermediate adjustments, to suit any
local aerial conditions. The automatic vari-
ation of the coupling insures good transfer
of energy at all wavelengths, a virtue not
possessed by couplers having fixed primaries
of a few turns.

The interstage R.F. transformer L2, is a
special three-circuit Equamatic coupler, simi-
lar in construction to the antenna coupler.
In this unit, the varmble coil turned by the
condenser shaft is the tickler; the primary
coil P, which is woand on a separate little
picce of tubing, is hinged at the outer end

353

T b LT 3

GND. -A +A -B +B45 +B 0

L
I

The parts in the above schematic diagram of the Knickerbocker Four are numbered, as are
those in the other illustrations.

RERIAL

it too can he moved back and forth, or
turned in relation to the tickler.

of the secondary. The latter coil is fitted
with an L-shaped slotted bracket, so that

TO STATOR
PLATES

SW

4/zV C" BATTERY

( LACK)

"(GREEN)
%

PRIMARY  (GREEN)s

INSIDE

E— — — — — — —— —

@
Be0B+d5 B- A+ o G AR

=

The wiring diagram of the Knickerbocker Four receiver,
with a pencil after the corresponding wire has been soldered in the set.

The diagram can be easily followed if each connection in the illustration is blacked out
This corresponds in all details with the schematic diagram above, with
which it may be compared.

www americanradiohistorv com
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The above sketch shows how the apparatus, indicated by the dotted lines, is mounted on the wooden baseboard.

AUTOMATIC CONTROL

The main feature of the Knickerbocker
Four must now be apparent to the reader.
The tickler moves along with the tuning
condenser, its angular position in relation to
the secondary being so adjusted that the
detector tube V2 is kept at a high point of
regeneration over the whole tuning scale.
The operator of the set can easily determine
this adjustment by experimenting with the
coils.

It will be seen, from the accompanying
constructional drawings, that the coil units
L1 and L2 are mounted on the baseboard at
an angle of 58 degrees to the panel line.
This position is an arbitrary one, and need
not he adhered to. The constructor should
freely move the coils until the regenerative
action and the antenna coupling are uniform.
There is nothing particularly difficult about

the operation, as the coils may be moved
easily with the fingers.

The tickler coil is connected in the usual
manner between the plate of the detector
tube and the primary of the first audio-
amplifying transformer.

The rest of the set is simple enough, con-
sisting of merely a straight transformer-
coupled A.F. amplifier. Separate rheostats
are provided for the flaments of the R.F.
and detector tubes, while fixed resistors con-
trol the current to the audio bulhs. The
R.F. neutraljzing system is also simple, the
adjustment for neutralization being made
on the small neutralizing condenser N.C.
The proper method of stabilizing the receiver
will be described later.

ASSEMBLY PROCEDURE

The front panel holds the variable con-
densers C1 and C2, the filament switch SW,

the rheostats R1 and R2, and the tip jacks
TJ, to which the loud speaker is counected.
These instruments should be mounted first,
and the panel then laid aside while the base-
board work is done.

The receptacle for the R.F. tube V1, the
neutralizing condenser NC, the radio-fre-
quency choke coil RF and the by-pass con-
denser CJ3 are screwed to the wooden base-
board in a little group between and behind
the variable condensers. The coils .1 and
L2 are fastened by a single wood-screw
apiece; the positions of these are clearly
indicated in the layout view of the baseboard.

The receptacle for the detector tube V2
gocs on the baseboard, directly behind the
rheostats. Slightly to its left 1s placed the
grid condenser. The audio transformers and
the remaming tube sockets are lined up along

(Continued on page 372)

The front panel of the Knickerbocker Four receiver has in it but nine holes, these being

as a guide to drilling.
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easily located by using the above sketch,


www.americanradiohistory.com

Radio News for October, 1927

B

THE Qualitone Six embodies
three stages of radio-frequency
amplification (two tuned and one
“aperiodic”) and all controlled by
two dials on the front panel. The
aperiodic circuit, which precedes
the detector, makes use of two
midget variable condensers, one
variable and one fixed resistor. The
set has been designed with the best
of parts, and the results which it has
produced are entirely in keeping
with the high quality of the com-
ponents. It has been thoroughly
tested in the RADIO NEWS
Laboratories, where it operated in
most satisfactory fashion, It is
recommended, without reservation,
as a desirable broadcast receiver
for the home.—EDITOR.

T s R T

HE receiver :lescribed in this article

incorporates a method of detection

called the *“Aperiodic Detector.” It

was evolved bv the author some ycars
ago, when he was looking for a system that
would have a flat amplification-character-
istic over the entire broadcast band. Re-
search work resulted in the discovery of a
network of resistance and capacity; and the
combination proved to be simple and very
efficient. In reality, it is a slight modifica-
tion of the resistance-coupling idea but, ac-
tually, it serves a better purpose.

Some radio technicians may claim that this
system or network is not efficient in com-
parison to the rated capabilities of tuned
transformers, but it possesses a number of
interesting features.

Assume we have a five-tube set with two
tuned R.F. stages amd a tuned detector cir-
cuit; it may be improved by the addition of
the aperiodic detectar system. This is ac-
complished by merely removing the grid leak
and condenser from the detector circuit and
bringing the wire fram the R.F. transformer
secondary (which previously went to the
grid condenser) to the grid of the third tube.
The plate of this tube, previously connected

The Qualifone Six*

Areriodic-Detection System Feature of This Excellent Set

By
ROBERT F. GOODWIN

to the first-stage audio transformer, now
goes to the condensers and variable resistor
designated as C4, C5 and R1 in the schematic
diagram. An additional tube is added, this
now being the detector tube; its plate will,

of course, go to the first transformer of the’

A.F. amplifier.

ELIMINATION OF UNDESIRABLE
COUPLING

This will give us three stages of R.F. am-
plification (with 0}11y three tuned circuits
instead of four), in combination with the

TR PR nemn

Pane! view of the Quali-
tone Six. C1 and C2 are
tuning condensers; R3
and R4, volume controls;
C3 is the compensating
condenser. See diagram
on the following page.

" s TR

aperiodic detector, without adding additional
controls. If we were to add an additional
tuned stage instead of the aperiodic detec-
tor, we would experience much trouble try-
ing to control the osciliations caused by
inter-stage coupling and other factors. With
thie aperiodic detector system, no troublesome
inductive effects are introduced; because of
the fact that resistance and capacity are
used in place of a tuned circuit.

This system may also be applied with ad-
vantage to a set now using one stage of
tuned R.F. amplification. The new receiver
would then have two stages of R.F., with
two tuned and one aperiodic circuits, with
the same number of tuning controls as be-
fore.

The Qualitone Six, incorporating the
aperiodic detector idea, was designed to meet
all the existing conditions of broadcasting.

The midget condenser C5 is out of the view in this illustration, heing behind the resistor R1.

That lettered CS is really C4, as the diagram will show. Ths

two condensers are alike,

The second binding post ffom the right is not used, and is not shown in the working drawings=

¥Rapio NEws Blueprint Article No. 33.
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It is simple to construct and to manipulate,
producing results that will satisfy the most
critical listener.

We advise the constructor to follow the
following directions closely. He will then
be sure of obtaining the efficiency the writer
has striven to give. The parts used in the
set illustrated herewith are among the best
obtainable. In the event that the builder
makes any substitutions for the makes speci-
fied, care and discretion should be used;
otherwise the desired final results will not be
obtained.

CONSTRUCTION

Glancing at the circuit, you will notice
that there are three tuned stages, an aperi-
odic detector and two stages of transformer-

coupled audin-frequency amplification, in-
cluding an output transformer to prevent
the D.C. of the plate supply from damaging
the speaker windings. The amplifier is de-
signed to amplify faithfully all the notes of
the musical scale, as they are transmitted by
a high-quality broadcast station.

The set is built into a standard 7x21x14
inch cabinet. All the parts are mounted and
wired above the baseboard; this feature
greatly simplifies the construction. The exact
positions of the parts are shown in the vari-
ous accompanying illustrations.

BALANCING THE R.F. AND DETECTOR

After the receiver is completely wired, first
check all leads so as to be sure that proper
voltages are being applied to their respective
portions of the circuit. Then ail the tubes
may be inserted.

First adjust the phasatrol and the resistor,
R1, entirely to the right. Turn the resis-
tor, R3, completely to the right, being posi-
tive that the condensers, C4 and C5, are at
full capacity. The latter adjustment may
be made by turning the screws of the con-
densers all the way to the right. Then tune
in a strong, high-wave signal, being sure
that tuned circuits are in resonance by ad-
justing the compensating condenser, C3.
Should regeneration be present turn the
phasatrol to the left (with R3 three-fourths
of the way to the right) until oscillation is
diminished. Then tune in a low-wave signal,
say about 280 meters, and repeat by turning
the resistor, R3, three-fourths of the way to
the left and then adjusting the phasatrol to
the left until oscillation has again diminished.
Repeat this operation at several wavelengths
until oscillation is controlled solely by the
variable resistor, R3. At all times make
sure that the last two tuned circuits are in
resonance.

Make sure that the “C” bias on the first
and second audio stages is correct. The
proper voltages are stated on the tube wrap-
pers, the values depending on the voltage
applied to the plates. Should distortion be
present in the set, turn the resistor, RI,
slightly to the right. This will clear the
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Every connection of the Qualitone Six is shown here very plainly. The terminals of the filament switch are the two lugs which protrude from

the top of the resistor R4. Condenser C7 is fastened directly beneath one binding post of the resistor R3.

signal, providing the tubes and batteries are  varied from 22 1o 90 volts, to prevent “motor it will be noticed that the operation of the
good. When “B” batteries are used for boating.” set is very simple. The control of oscilla-
plate supply, the voltage applied to the vari- Following the above system, it should not tion will be the variable resistor, R3. The

able resistor, R1, is from 45 to 90 volts; take the fan more than twenty minutes to  writer has found that stations 1,000 to 2,000
with a “B" socket-power unit it may be have the receiver perfectly balanced. Then miles away come in with plenty of volume;

c4 CS5 ™ -
\\‘ ,“)l V4 3 : V5
4 i
2
/ 3 g);
4 { 8 3 u
R1 ‘RZ A4
A o
Ta ] I ‘

ANT
L1

m___r\_/b
+O

B4+ B+ - c- 17 B+ 135
0V 22 TO 90V. 45v. 4 V. TO 40V. TO I80V.
The schematic hook-up of the Qualitone Six. This corresponds exactly to the pictorial hook-up at the top of the page.
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If the front pamel is drilled exactly as shown above, all the specified parts will fit accurately in place. The binding-post strips are mounted
above the baseboard by long wood-screws passing through piles of washers.
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in fact enough to fill a good-sized room. Again we will stress the tuning. After as far to the left as possible, and bring in

The local stations should be received with
tremendous volume and perfect reproduction
of tone.

Should slight interference be experienced,

the receiver is completely balanced and oscil-
lation is controlled solely by the variable
resistor, R3, the tuning is quite simple. Do
not have the receiver oscillating violently

the signal to maximum strength by manipu-
lating the variable condensers and the com-
pensator. Of course, he sure that the volume
control is turned all the way to the right.

an antenna scries condenser (about .0001 mf.
capacity) may be used. Little trouble of
this kind should occur, as the receiver is
extremely selective.

A mnovel device is used in this receiver to
control volume and also to act as a switch

when tuning in a station. First pick up the
carrier wave, then turn the variable resistor

Then to increase the volume of the signal,
gradually turn the resistor R3 to the right.

I TR BTN JIHGRIIT] UL

(1 BT it

o G ; Gte T : I F.
to open the “A” circuit. It is a combination gusn [ EEINAMEIOEE SR T | REMARKS MANUEACTURER'K,
variable resistor and switch, the switch sec- 1 | Double Var. Coad, . .90035 af, sech section L ;5 i" i: :ﬁ
tion being open when the resistor knob is 1| Verisble Comdemser | .000S5 mf. - 146‘ 718,36
Lo : g -
turned to the “off” position. The resistance 3 g"" T":"";"': Bimocular "‘: " s T
winding is connected across the secondary 1 | Compenaating Cond. | Oue rotor, double stator
terminals of the first transformer in the Q1L M e T L HEALWILIILMLN,
L Lt} 1 Volume Control Special ~with filapent ewitsh 5 1
audio amplifier. It functions to improve the Wi s
quality and affords a means pf coqtrollmg 1 | Variable Reststor > 200,000 ohaa s | 1,9,11,13,17,24,26,33,44,53
the signal volume. Using this dev1ce,. the 1 | Output Trazeformer | 6 | 19,20,22,23,24,44,52
volume can be controlled from a whisper 2 | Midges Condomsers | <00G1- <0005 mf. 7
to the desired maximum and undistorted out- 1 | orid Leax |2 megohas 5 | 1,3,9,17,27,26,32,33,44,53
put. In wiring this unit the two leads going 1 | Leak Sounttog [ 1 | 3,5,24,27,29
to the transformer should be twisted to- 5 | Amperites | 5 volte « } amp. 8
gether and brought at right angles.to all 1 | Amperite 75 volte - § amp. 8
. -
the high-frequency leads, such as those to 10 | Binding Poets | 7_]12,13,17,30,31,32,33,38,43
and from the plates and grids of the R.IF. cs 1 | Fized Comds ! ay-pass 1 atf. 9 11,3,5,26,28,32,33,34
amplifier tubes. ¢ 1 | Fized Cond. |_+905 af, 9 [1,3,5,26,28,3€,33,3¢
6 Sockets | _UX type 2 |1,2,19,24,25,30,32,38,35
2 | Vernier Dials | 10 |12,19,26,30,32,35,3,38,41
LAYOUT Y 1 | Veriable Restetor | 190,090 ohms u 1,5,13,17,24,26,33,44,58
The layout of the front panel is clearl zalal Bosk.ip wtra l - 1 197,36,3,40
: 8 a4 71 | panel 7 x 21 x 3/16 inches 12 |28,33,38,41,42,43
shown in the drawings. The first single 1 T svsonre sool 20 2113/4 x § laches
A 1 e aseboar .
condenser is mounted at the left end. To ] I s To opon ctreult 13 | 5,24 26,32,33,55,42,46,45
the left of this the variable resistor, R3, is s 5 oot *"* 2014 gype 15 | 46,47,48,49,50,51
placed. Dircctly in the center of the panel =0 1 | Vacuun tube | 112 or 171 type i 15 | 46,47,48,49 ,50,51
the volume control is situated. To the right [ i
of this is the double variable condenser. To NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
the right of this double condenser, in the

| DeJur Products Co.

| rizon TranafOrmar Cu.limrices
7 x-L Rsdio Laboratoriee

Benjamin Elec. ¥fz. Co.

Elactrad, Inc
Radiall Co.

3 Daven Radie Corp.
6 Thorardeon Elec, Mf{g. Co.
_9 Dubilier Condenser Corp,

lower portion of the panel,
compensating condenser.

is the double
The specifications

[

illi ; 10 Kurz-Kaech Co. Central Radio laboratories 12 Micarta Fabricators, Ime,
for drilling the front panel are clearly shown s e T T ierts Fabe -
in the lay-out drawing. T c.m“,um'—cj"_g,m Wiz, Co, Jmsco Producte, Inc. '8 Hazmarlund Mfg. Cos —
It will be noticed that the R.F. coils are 1 gy 1. Iz, 0 _Dongan Eles, Mfg, Co. 11 Klasiricel Nammareh babn.
£l “hi g , The d A e 23 Samson Flec, Co. 24 Pecant Medde Cerp,
ol the 1110(;1.1 ar type. ese ar@ 1s€d 25 Alrgap Products, Inc. 6 Carter Radio Co, 27 Internatiomal Rolhtancs Co.Inc,
because of their small external magnetic field. 28 Steinite Laboratories 9 _horovor Wireless Corpe 0_B.E_Pop g, o,
‘I Fahneetock Elec. Co. 2 Hart epeman M{g. Co, 33 o ec, Mfg, Co,
They are mounted approxxmately six inches <. Co. 5 Alden WIZ. Co, 36__Karas Elec. Co,
apart, in the positions indicated in the accom- ;7 Belden Wfg. Co, B Prark W. Morse Co, 39 Roms Wirs Co.
panying illustrations. Thcy are provxded 40 Cornish Wire Co, 41 American Hard Rubber Co, 42 Spaulding Fibre Co,
itl Idering 1 t 1 . leadi 43 Seuthern Toy Coe 44 Foderal Radio Corp, 45 Herbert H, Frost, Inc, .
with soldering lugs, so that the wires leading 46 C.F. Nfg. Cos _ 47 Gem Tube Co. 48_ Sylventa Prod, Corps
to them must be soldered in place. 49 Van Horme Co, Tnc. 50 Zetka Labds,, Inc. 5| Diamond Vacuum Co.

2 C.R, Leutr,
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Inc. 53 Allen Bradley Ce. 54
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“ THE FIGURES IN THE F