.

e

NOVEMBER *

)

81 . Over 200
REG. UiS:PAT.QFF “lustraﬁms

. ~Edited by H. GERNSBACK . i

e % : o

- R

©

g ~ T~
EARTHQUAKES. RECORDED \\\i‘mv iy
- - BY*RADIO Jai Gk §§U‘V5eca~—\%

' SEE PAGE 669 I
| T;(m/3r OQ*S‘DL |

-

‘e CREATEST MAGAZINE




LNGHAMR
, | ", R-AMPLIFIE
CUNNINGHAM | , : o
BIECTOR-AMPLIFIER
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to C-11 with : 25 amp. Dry 3 '@“"
standard base. Battery Det.
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For Clear Reception

= To perfection in design are added the productive resources and scientific

skill of the great General Electric Laboratories.

L ; The result—a series’ of Radio Tubes that give peak satisfaction in detection,
f i o amplification, and rugged long life.

Amazing accuracy governs every step in Cunningham manufacture. Testing

is carried to extremes in order to give to every purchaser a tube as nearly
perfect as is humanly possible.

Knowledge of Cunningham methods and policies is

]

- PATENT |

the answer to the why and wherefore of Cunningham ' NOTICE |
preference. Cunningham Tubes  are

covered by patents dated
2-18-08, 2-18-12, 12-30-

PRICE THE SAME ON ALL i I DOl
FIVE TYPES For ‘amateur, exnerimenis

and entertainment use in

C_301A C_Zgg C_300 C_ll C_lz radio communication. Any

other use will be an in-
fringement.

3

T T..

Branch HOME OFFICE Branch
CHICAGO 182 Sécond Street, San Francisco NEVRHORK

C-301A—6 Volts %
amp. Amplifier.
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Approved by magazines and newspapers

the world over, including' Radio News,

Radio Broadcast, Popular Radio, Radio,

New York Sun-Globe, and everywiere
¢lse wherever subjected to tests

-~ and recognized as the

World’s Greatest Headset Value

Only because we are the LARGEST
EXCLUSIVE MANUFACTUR-
ERS of Headsets in the country are
we able to produce the TOWER’S
SCIENTIFI€ at the low price of

$2.95,
Every Set of Tower’s Scientifics are

tested and approved by licensed radio.
operators.

/- TOWER'S Scientific, lightest of all
> in weight, offers higher resistance,
with elimination of distortion.

Longer cord (full 5 feet). Every set

covered with our money-back guar-

antee. Our $200,000 company stands
squarely back of each headset.

Plus a few Cents Postage
< Production over one million double headsets for

If your dealer cannot supply you, order this season. Fourteen days’ production, if
direct by postcard, and we will ship placed in cartons, one on top of the other, would

tmmediately, parcel post, C. O. D. reach a mile into the sky.

iE TOWER. MFG. Corp.
8 E Bm’mklm@ AV@., B@&%@m Maﬁs.
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“Uf ahouseiscrammed with
treasures of gold and jade,
it will be impossible to
guard them all.”

—Luo Tiu

Of worth fur greater than
things of gold and jade
is your Grebe Synchro-
phase. Highly will you
treasuve it zealously will
you guard it.

Becter i

TRADE MARK

THE high degree of selectivity and

over-all efficiency atiained in the
design of the Grebe Synchrophase
is rivalled only by its rare craftsman-
ship and thorough ease of depend-
able operation.

Wrrite for litevature
A H.GREBE & COMPANY, inc.
Van Wryck Blvd., Richmond Hill, N.Y.

Western Branch: 443 So. San Pedre St., Los Angeles, Cal

A

TRADE MARK

FEEUS #AT.OFF

All Grebe apparatus is covered
by patents granted and pending.
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Order Du'ect From This Page!? Save
About One-half? Compare our prices

with others. Only highest grade nationally

known GUARANTEED parts. OUR GUARANTEE

PROTECTS YOU. Money cheerfully refunded if you

are not satisfied. Be sure to write your order and state prices plainly.

Send pos! omce or express money order or bank draft for totaf amount

sure pt shipment. ALL PRICES ON THIS PAGE INCLUDE

SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any bank or com-

mercial agency regarding our reliability. If your favonte circuitis shown here, order

direct from this ad. No skill required to build your own radio with Randolph parts, Panels

are all drilled. Instructions are simple and complete. Everything comes ready to assemble.
Order direct! All shipping charges prepaid.

Complete Parts for

o . pe
¢ Two-Stage Amplifier
e May Be Used In Connection
4 With Any Receiving Set
e 1 x’iz{‘) or m}n standard Bake-
e I'ane
1 Thordarson or Columbia
1ligh-ratio Transtormer.
1 Thordarson or Columbia
Low-ratio Transformer.
2 Bakelite Rheostuts,
:_! akelite Sockets.,

uit K.
13- m( Jack.
1 Bascboard. ll $1090
9 Binding Posts.

Dingram and Instructions
for wiring.

COMPLETE PARTS
FOR 3 AND 5.TUBE NEUTRODYNE RECEIVING SET
Genuine Hazeltine Licenised Fada, Freed-Eiseman, or other Genuine Licensed Parts
1 7x28x 3. Drilled Panel. . PARTS FOR 5-TUBE SET: -Gang Bakelite Sccket
2 All American or Columbia Audio Tlansformers 35 feet Hook-up Wir
& 47 Bakelite Dials. 8 Binding Posts, Ware Control \eutroformel‘.
3 Filament Control Jacks. 1 Grid Leak and Condenser, 2 R. I\, Neutrofcrmers.
1 Vernier Rheosmt—310 -ohm. 2 Bakehte Sockets. Baseboard. 5-TUBE SET

1 Plain Rheostat—: 1 Condenser. Nautmdons $43 25

1 strip Bakelite, Gx1x 1 Dubilier By-Pass Condenser.
Complete blue-prints and '»\orkm., diagrams and instruct ons
PRICE—3-Tube Set, $26. 45

SUPER
Heterodyne

H Containing 3 Inter:
o mediate Irequency §
 Transformers, Filte:

lator Coil =
1 M. F. Condensers.

b4 with Audiotre- 3
y Trans
19876

‘°°M"'-E“3"-P§§§ COGKADAY RECEIVING SET

3
1 Cockaday Coil. Double Circuit T'u:ks. .
& 93-plate Hy-Grade Cond. 2 3! Bakelite Dials. ©
1 Rukelite Rtheostat, 30-ohm, 1 Grid Leak and Mica Cond. M
1 Bakelite tlieostat, 6-ohm, 7 Q\\)Lch Points, 2 stops. -
3 DBakelite Sockets. DBakelite Bmdmg I’o:t Str‘p, H
-
.
*
°
°

0r Guarantee

Every article exactly as rep-
resented. Every article is
tested before shipping. Com-
plete satisfaction guaranteed
or money will be cheerfully 8
refunded.

1 7x18 Bakelite Panel.

1 Bakelite Socket.
123- [)M.tt, Lo-loss

Var. nd.

111- p]ate Lo~]oss
Var. Col
Bakehtc Dnls

1 high watio ( Lunbia or All- 8 Bmdm" D:" l(d Bzxkehte
1 Single Circuit Ja

merican ¥ ransformer.

1 low ratio Columbia or All- 3 Belels

American Transformer, 1 Bd‘;eboatd 95

Complete blne-prints and wiring rng\ams

4-Tube Set..............

9000000000000000000000

Complete Parts for
ACME 2192
REFLEX

% Acme A-2 Transformers

1 Acme R-2 Transformer

1 Acme E-2 Transformer

g Acme R-4 Transformer

1

3Tue

Bakelite Tube Sockels
Duplex or Bremer-Tulle;
Lo-loss 23-plate Conden=

ser )
1 I'rosi PU( entiometer-

celite Terminal Strip for Binding I’oxts 3 Ali-American or Columbia Long-wave Transformers.
ticolucord Cable forx3 connecting batteries. 2 All-American or Columbia Audio Transformers,
Instructions, blue-prints and complete layout.

RANDOLPH RADIO CORPORATION
159 N. Union Ave. Dept. 66 Chicago, lllinois

LB T HENGEHTHITHHH

—dr
1 B']\thlrll(l
Complete sel blue-prints
and instructions forwiring.
4-Tube Set

1
1. - L
2. !
N — e R
11 COMPLETE PARTS :
8 Binding Bosts. 8-TUBE SUPER “ETERQDYNE 21 Drld. Bak. P
1 3” Bakelite Dial. 12 Aphte Lo—loss Yernier Bremer Tully or Duplex Condenser, 1 8x36x+. Drld. Bak. Pan.
1 Z2-cireitil Phone Juck. 1 -plate Lo-loss Vernier Bremer-Tully or anle\ Condenser, 8 Bakehte Eoc}\ets
1 lem:th Spaghetti. 1 G-ohm I'rost Potentiometer. 1 1-Mega. L . 7 Binding Posts. $
£5’ No. 14 Hook-up W nev 2 ohm Rheostats. 2 47 Bakelite | . 1 Filter Transformer
150, 000 ohm Grid Lea 2 ohim Bakelite Rheostats. ngle G 1 Osmlmto' (ouplel
1ec TY. 1700025 Fived Condeuser.
1 7\'.‘1){,: b La selite Panel 4 .002 Condensers. 1 Battexy S\utch
% 06 Condenser,
1

. «
000000'0000OOC0...0.0'.000.000QOOQOOOOOQCCOOOOICO

MEIRNCTUOVIUOIETDO0000PORSVONOSS

Sensauonal Radlo

Bakelite moulded . . ...

Randolph Special, 2
ohs

000000002000

PARTS FOR
ONE -TUBE REINARTZ RECEWING SET
1 Genuine Rheinartz Coil,
1 Vernier Bakelite Rheéo, 3 2 doz. Switch Points and Stops.
3 Switch Levers.
25 feet Busbar Wire.
1 I‘reshman Grid Leak and

1 Basebour
9 Binding I’osts $ 45
Blue- p1 mt and Complete Instructmns

(TR A D i MGG i * o eee

K-FRE)

UR CATALOG IS FILLED WITH

Bargains Like These

CONDENSERS
23-plate plain Cond'n’r. S1 .29
23-plate Vernier Cond’r 2.59

RHEOSTATS and

POTENTIOMETERS
Bakelite Rheos’t, 6-ohm .38
Bakelite 30-ohm .59
Bakelilef Vernier Rheos't 1.15
B‘nkeh(e Potentiometer,

2000bm......... .59

TRANSFORMERS

Randolph S%ecml 6 to
to 1 X 1.89

Smclalr Specml 6 to
01.... 2.24

TUBE sochTs & DIALS
4” Hygrade Dial.,... .29
Bukelite Socket...... .2g
2

5

Weston Plug ...... 0 7
VARIOMETERS
Moulded Variometer. . . gg

HEADFONES

LOUD SPEAKERS

American Bell
With adjustable loud

speaker unit....... €.95

COUPLERS and COILS
180° Variocouplers.... .95
Bfoeime Samtering T 133

cctric So] ermg Ton. 1.
Cockaday Coil. . ... ... 1.65
Three-Circuit_ Tuner... 2.95
Ambassador Coils. .. ..

Cond enspr 1-TUBE SET

BlG MONEY-SAVING
RADIO CATALOG

containing a thousand bar-
gains of everything on radio
—parts, supplies, complete
parts for sets, complete
sets, ete., also a mine of
Yery Intest information on
all difterent circuits, com-
plete list of broadeasting
stations. and other valu-
able, up-to-the-minute
i uho data. Send your name

ress on a card or
Ictter. We will send cata-
log free.

Free Service
Department

Our radio engineers wxll
help you solve all your
radio ‘problems, and fur-
nish up-to-date informa-
iion on set construction,
operation and improve-
ment. Tlis service i3 free
1o our customers.

(IXIITIT])

0200000000000 000000

.080.‘.6.00.0000.0.'
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS

you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be .quite
a task. . '

Radio News for November, 1924

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in

RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you .
would like to receive literature, write
his name, address and the product in
¥ the special section of the coupon below.

TEAR ALONG THIS LINE

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail 1t to us.

READERS’ SERVICE BUREAU, RN-11

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

advertised in the issue of RADIO NEWS,

If Catalogue

ADDRESS of complete

(Street — City — State)

NAME List here specific article on

which you wish literature.

line is want-
ed, check in
this column

Do Not Use This Coupon for Technical Questions

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue,

you are dealer
check here.

le
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LET ME MAKE
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RADIO EXPERT

YOu TOO CAN BOSS
A JOB LIKE THIS AFTER
TAKING MY COURSE

EARN 2500 10000 AYEAR

"$50 Lo $200 weekly are common incomes of
Radio Experts, and thousands of Big Pay-

ing Radio positions are open to trained men right now
ARANTEE to Qualify you.

everywhere. I G
Big Money Comes Fast
YouAsOneOf My Graduates.

[ will tell you of many big positions
—how to get them—when they will
be ready for you—how much they
pay—and show you how much
money others have marde and are
now making under my Personal
Direction. My book " Rich Re-
wards In Radio® is {ree to you.

I Train You at Home
to Earn $12 to
$30 Daily
Right now even my beginners
in Radio are making good
money daily. But my finished. ex-
perts are all making from $12 to $30
every day, or they average over
$200 ¢very month. They hold the
best positions as Radio Engineers.
Supervisors. Chief Operators. Own-
«cs of Shops. Broadcasters. etc. $12
datly is easy to earn by making and
mstalling. I invite you to be a
812 to 830-a-day-man—to work in
a buyg-paying position for others, or
to be Your Own Boss and work for

yoursell, setting your own hours.

Age or Lack of
Experience No
Drawback
You canread and write! That
is all that ts necessary, My
trairung s easy to Master, yet it

brings so niuch more money than
you can make at anything elsc be-

To

men so badly.

and become an Tt—
almost beforc you realize it.

Some Features of
My Course That
Make SUCCESS

Certain

1. Practical Money-mak-
ing Instruction—only.
2, Free Radjo Parts Outfit.
Finest Outfit for home
experiment and use.
3. Free Employment Serv-
icc helps you get a
good job.)
4. Free Consultation Serv-
ice. (No chance to get

stuck on anything
while studying or af-
terward.

5. Cash Refund Guaran-

tee Bond.

6. N.R. . is FIRST school
togive Radio Instruc-
tion by Mail.

7. The N.R.Y. Diploma 1s
recognized by the U.
S. Govt.. which al-
lows 10 points to those
who take the Govt.
Examination.

8. Our Consultation Bu-
reau is always open
to all graduates on
any question or prob-
lem that may arise
when filling a Radio
position.

These features are all
explained in the bdig
Free Book

cause the field is so new—so_ big—and nceds tramned
The Course is so pleasant and inter-
esting that you become so absorbed in the lessons
Expert—an authority on Radio—

My Radio Course is
Based on 10 'Years
Experience

I, Myself, have made big
money out of Radio as Direc-
tor of Radio work for the past 10
years. I have helped hundreds
make big money out of Radio. I
have so perfected my Radio Course
that it is impossible for you to fail
to make $12 to $30 daily after com-
pleting my training. My Graduates
are all over the world as Radio
Operators. Broadcasters at big
Land _ Stations, Building and
Installing Radio Sets, etc.

My Money-Back
Guarantee

So surc am I that you can

lecarn Radio Work—so sure
am [ that after studying with me,
you too, can get into the "bx;,
money '’ class in Radio Work. that
I will Guarantee under Bond to re-
turn every single penny paid me in
tuition if, when you have finished
my course, you are not satisfied it
was the best investment you ever
made.

Free—A Complete
Radio Training
Qutfit—Free

You learn with all Radio Sup-
plies—parts for building re-

N. R. L. Trained Men Are Recognized Radio Experts!

cerving sets. My training is practical. You lcarn by
doing. Everything is given each student as he pro-
gresses. Personal instruction is given you. You go
step by step to success. [ know what you need to
succeed. 15.000 successful Radio experts, my past
students and graduates are living proof of it. My
experience is transferred to you by the Quickest
Method. Soon after you commence you will be
able to make extra money—a $5 bill here and there.

Get Started Now by

Mailing Coupon
“Rich Rewards In Radio' is my free book
unequaled for money-making interest.  The
Coupon below brings it to you by return mail to-
gether with other facts regarding Radio, which will
amaze you. After filling out the Coupon just tear
it off and mail it. Nothing more is necessary.

E. R. HAAS, Ditector

NATIONAL RADIO INSTITUTE

Dept. 13LA Washington, D. C.

':'Use_:this- Free Book Coupon!

E. R, HAAS, Director,
National Radio Institute, Dept 13LA
Washington, D. C.

[

I

I Dear Sir:—Mail me today your Free Book
| “Rick Rewards In Radio,” which tells me all
about the wonderful opportunities in Radio,
[ and how to become a Radio Expert at home, so
l I can carn Big Money in this ficld.

I

1

]

!\amc ........................ A.gc......u
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21T IS EASY TO BUILD YOUR OWN RADIO SET

s Over 50,000 Barawik Radio Sets Are
Operated All Over the World

All of these sets were built with Barawik Standard Radio Parts mostly by per-
sons without any previous radio experience. These home-made sets equal in re-
sults the best factory made sets—many are even superior and at a cost only a frac-

DUBILIER MICADON TYPE
28¢
28¢
28¢ o
32¢ 5...48¢
.:32c G511 .006...60¢

DUBILIER MICADON 601G

601

'.lhe muat em ent tybe
of coupler. Primary and
%) SCCD“(L’I)')’ wound on

bakelite tubes. Primary
tapped for fine tuning.
3/16 inch shaft. Range
180 to 650 meters.

7 o i Same style condenser as above A
MOULDED VARIOMETER tion of the cost of the factory made sets. You can easily equal these results. imll‘) ‘Kmm"f‘; 1f01 tubllllalrdgrid
G412 Each..... $2. 3 lea o grid leak inciude )
Polished b lacl{ o e INDUCTANCE COILS (Honeycomhb) PANEL MOUNTING VARIABLE G581 .00025. Ta. .36¢ g
mouldufi rotoermd L. =S¢ Cagefull)i‘ made—fine looking — OONDENSE?IS - G582 .0005. Ea. ..36c
stator forms. axi- § "" coils ow  resistance—high eso are especially high
mum inductance with - self inductanee. Very tirm im- grade condensers and we . DUBILIER MICADON 60IT
preatest efficiency and MNEyaEny ) pregnation. Mounted coils have guarantee them to be me. | Consists of a Type 601 condenser
minimum distributed ¥ i standard plug mountings. chanically and eleetrically | With brackets designed to fit over
capacity. Ahighgrade AR = Specify when ordering whether pexfect. Iine polished cnd | terminals an audio frequency &
iustru}menl:: {.hat. \I'ill "o mointed or unmounted type is plates of heavy Dbakelite. txamfon(z;e{s %ll‘dln" posts.
get the best results, wanted. Shafts 34 inch diameter. | Y285 001 mid. —............
Wave Jenzth 180 to 600 meters. }Art!Not\ ] Art ] Not : 2 Stx;rdy}, ]?cavly aluminum | G584 .002 mfd -40c 6585 ‘0024 mfd. . 40¢
EXCE 5 alloy plates perfectly spaced to insure FRESHMAN MICA CONDENSERS
e é"‘z?”{gg}“"‘ms T2n55 Gggi '$M2tgls¥5{d lTrna Gg?l}lls t:ﬁ‘]s“lh;o smooth, even reliable capacity. Dial and F G518 ..0001 261
A wonderful value, : N 500/G311] 1.06] 1,57 | knob on vernier type. No dial on plain IS SR G512 .00025 .
duces excellent results. 1000/G314] 1.64] 2.18 | tyPe.Our low prices save you money. e G513 .0005 .
Green silk  windings. 1250{G315! 1.86] 2.35 No. | Max Plain Type | Vernier Type G514_.001 .
Rigid mounting _ sup- 15006316 2.101 2.50 | piates| Cap. |_No. | Price | No. f Price | § g,‘sg as1s -o0e.
rt. 1ary tapped for LU L0 LT L) PRELLL LN L X 01 .
o tuning. %7 tnah shatt INDUGTANCE SoIL MOUNTINGS 3 G815 | §.58 G ...60c G528 .015...
Range 200-600 Meters. i .52.7 5 8l .97
G522 ¥ meter—same GS4I 2 Col [N 000251 G814 1,13 | G825 | $1.95 | FRESHMAN VARIABLE GRID
style, Each.......$1.10 Madc of polished hlack 17 0003a G817 (.29 G177 Back of panel style.59¢
bakelite. Mount o n 23 G8I3 1,27 | G824 2.30 | GI78 liack of panel style
6525 SUPER[DR 3VARIDMETER front of panel. _ 43 .001 G812 | 1.40 | G826 | 2.45 | with .00025 Condenser,...79¢
]"glmsaxcn]oulded.(})lt 1(e]d ?ﬁ)ﬂ:)tosf g::]gl DMfO%natr:glg. 'E)yoev!\:l-s?stsspevcln‘xsllc‘:gelfsg CONDENSERS \(\;llt7h‘ OI(;)?]%% n(‘:‘::‘r‘;;i‘;x‘:fer‘}.???ﬂe
akelite. A neat hand- i ' anel. ates
ls’on\l‘;: instrument. Green %,‘,ﬁ?eskg“e'ﬁ] or{(?ml.s ion front of “panel Reduce curretit losses in- C R L VARIABLE GRID LEAK
silk windings calculated G342 £ach s creasing efficiency of set. GI73 Without condenser but
for highest efficiency. % CoIL MOUNTING PLU S Heavy aluminum plates. arranged to take any st.m:Ln(l
inch shaft. Noiseless X G Vernier type has singie grid condenser ..........- 1.05
pigtail connecmons Moulded of genuine bakelite. vernier plate controlled Gl75 With .00025 eonden- __
Produces superior G344 Plug = for mounting by lever. % inch shaft. M a™ @w/ 1 B ger ... 1.35
sults in any type clrcmt 180 to 6 Honeycomb”” coil .........36¢ 3" inch dial required for Tux“lné knob varies resistance
G527 Variocoupler. Same style. Pl-im:u'y g’:’;‘l‘5st£}g§“;° tg“;‘::dmﬂumed s vernier type. _ from 3 to 8 megohms.
lapred for_fine_tuning. _Rach. 5168 G346 Movable plug to fasten mounted coﬂ No. | Max, |-Blain Ty:‘|e Vernier Tyf:e BRADLEYLEAK
SUPERIOR VA%IOCOUPLER 3.35 to panel so it can be rotated..... Plates| Cap. No. | Price No. Price Latest improved type.
6 Each,...... $3. G343 Tibre strin to hold coils for monnb 11 1.00025 | G836 | $1.90 | G833 | $2.28 | GI68 \Without condenser, Resist- )
b ?f“gé tgx?guﬁ'g "%eq | ing. _Two foot piece 23 |.0005 | 6837 | 2.12 | G834 | '2.95 | ance % to 10 mcgohms ..$1.74 o
bl?;)\\'n bakelite. ¢ Large BAKELITE TUBING 43 1001 | G838 | 2.90 | G835 3.80 | GI69 With .00025 condenser 1.95 ™
size green silk windings Genuine bakelite tubing. LOW LOSS VERNIER VARIABLE TUBULAR GRID LEAKS AND
insure higlest efficiency. | = Pieces 3 mcheds mnz-;/unly 29 N S s1.95 CONDENSERS o |
% inch shaft. Superior G985 1Inside dia, 4 in c G827 .0002 M.F. Kach .95
rgsults in ecireuits for G986 1Inside dia i G828 .0005 M.F. BEach 2.30 g’ol;fdc;l:g?sxnlgslr;tegr
180 to 630 meters. Tap- | G987 Inside dia. 3% in. 421: G829 .001 ML.F. Each 2.60 | it all parts are 4
ped primary for finest { G988 Inside dia. 4 in... 47c Highest grade instrumer Accurate priced scparately. 3 3
tuning.  Noiseless contact MAGNET WIRE rating, Extremely low dielectric losses. In- | gg4g Grid leaks (can be used swith Dubiher
G526 Spectal type for single Circmt Re— Prices quoted are for 8 oz spoals unless | dependent friction vernicr control insuves | gory “(ondensers) ........... i
generative Hook up. Bach........... otherwise stated. Prices are prepaid. perfect positive adjustment. % inch shaft. | geciidnees 3%, 1, 1%
SPLIT STATOR VARIOMETER Singio Double No dial included. 9 inch dial required. megohms. Specify resis .
G524 Each..... $3.95 5 '3?,‘;3,': Eﬁ:gi- s‘lzrg Silk Sitk ENCLOSED VARIABLE CONDENSERS gssl Grid w})\(ol Diate 1'5)ndcnsel . a.b.29c
& Fonderful alue ot Whits Green | Green | = Ono of the bost made con- g Sobalty pnelgy, 000 000200005,
] . . -_— ensers, igid, accurately —Balkeli {
Bhd - stator " torma, §990_| 6992 S99 89 | epaced  aluminim _ plates. § GBAD Sinln Bueh o110
Large size green silk 39¢ | 8le i o4e 73c | Tormica ends. — Engraved 1G842 Double. Each. .27
wire insures greatest :g“ gg” %g gg" gge scale,  Knob and pointer. | G844 Triple. Each.
efficieney. % inch 575 452 2% 853 s Ug G806 43 plate .001..$2.80 SUPERIOR RAD[O JACKS
shaft. Noiseless pig- m" 50 % H i G808 21 plate .0005. 2.45
i i Spli o o 5¢ 1.30 Finest grade jacks, .
tail connection.  Split 35 28 SI.15 160 COTO VARIABLE CONDENSERS Tmproved desizn. gy -
stator winding. - si.05 [ 80c | 30 | 4oz .80 |40z, 1110 G784 00025 mid. .53, Beost anatorials .
SPIDER WEB VARIOMETER AND 1.4 65¢ 32 40z, .95 4oz, 1.30 G785 0005 mfd. Phosphor bronze
VARIOCOUPLER 85¢ | 36 | doz. 1.95 |doz. 2160 6788 001  nfd. i" G0 erings, Silver con T
4 Variometer. Each.$3.95 - n unusually high grade | taet points. icke! nish. ount on
gagg V:a.frigco%tpller. Ea.s4.l5 COIL WINDER %\ ondenser.  Copper plates, | panels % to % in, !
Sharp tuning, high efficiency gglfathnaclle-t' ‘bailder ﬁ;kgo soldered' connections, L_nw G390 Open cir'c_\lit: Each......
and responsiveness to distant e uilder. es loss type. Triction type | G331 Closed circuit. Bach,
signals are features of these | DEfter coils in less time, saves vernier’ controlled by sep- | G392 Two civeuit. Each...... .49
instruments due to absetce of ‘t}j f:’g}elr;rsfﬁ)er'tmltlxmemgl?;‘nrgg) Vi arate knob. Complete with dial. G393 Single cncm%ﬂﬂlament cgntrol .ggc
any insulating material in the | yo: el b2 Angers to  hold SIGNAL LOW LOSS VERNIER G394 Two circuit filament eontrol 8
magnetic field. Low cnergy loss. Second- tubes up to 4 inches diameter. T T VARIABLE CONDENSER STANDARD .JACKS
ary adjustment provides sharp tuning. | g a0 S et e ce e it G802 11 plate .00025 $3.75 G387 Oven circuit jack. Each.
Lanel or table mounting. Complete With [ winging of coil when tension is relcased. | G803 17 plate 00035 3.95 G388 Two circuit jack. Each..
dial. ED DETEG G804 23 plate .0005 4.20 [0 Well made, durable, smooth working, nick-
COTO COMPACT VARIOMETER AND E’gj}t"g D o e Lg:‘m dotes. | G805 43 plate (001 495 | el finished frame. Well insulated.
Q488 Yariometer Eo 6 7 o e ekl Tttt | 8 condnter i many e, orcial fn |y, MEW, STYLE, JACKS
5409 Variocoupler. Ea... 4.35 ﬁ?ﬂc‘.ygﬂ:?sﬂs]ﬂéfé“l 5::?21250;305}’_‘ Hard rubber insulation. Friction drive ver- [ G380 Double circuit. =
Small in size. Highly efficient. tive  adjustment. Brass parts | 1ier. Knob, pointer and etched metal dial Oceupy less space than other jacks.
Tnequaled - for portable sets. olished nickel finish. for front of panel make striking appear- nding_posts, soldering unneces-
r \arxoxgeterxneqs L5/ %730 Bach > 8ge | ance.  Pigtail connections. Brackets on 17 | sary. Well made, durable smooth
%%‘écéﬁgf/ﬁ 12"311‘:9 L PRSP NI o5 and 25 plate for mounting radio frequency | Working. Well insulated.
ari e 3 ==

ng. % inch shafts, Range

GALENA DETECTOR

polished nickel finish

coils.

G821 .0005 mfd. Ea. 4.25

3%. Moulded balke- } Easy fine adjustment. Crys- CORD TIP JACKS
lite forms. Silk covered wind- | ta1 mounted in cup. Moulded "REMLER VARIABLE CONDENSERS G388 Pair .............
mgs Table or panel mount- { hase and knob. Brass parts G820 .000385 mfd. Ta. $4.25 Eliminates expensive jacks and

Mount on panel and

200 to 600 meters, G732 Each.. ...58¢ A new tv insert headset or loud speaker
pe of condu\ser 3
SWITCH LEVERS FRESHMAN DETECTOR Tach set of plate: cord tips. Niekel finish.
.l niat EDOIlSh(fd ctgxlnpnsi- L.81.10 on semm]h, sh] s which JACK SWITCHES
tion knob. Exposed metal parts L | al‘e geared to dial shaft. . -
pelished nickel finish. Titted il de Compact and  dur

with panel bushing and two
set nuts. A lxlgh grade switch.
1% inch radiu

G381 With black knob.

La.l4e

tector especially sunahle for re-
flex and other sets requiring a
bigh grade detector. ITor front
or back of pancl mounting.

Plates fold into ecach other.
Comnlete revolution of dial varies capacity
from almost absolute zero to maxtmum
rated, No other condenser has such a range.
This feature especially adapts it to super-

able radio switches.
Mount on panel
same as jacks. Fur-
nished complete
with On and Off name plate,

G382 With mahogany knob. Fach......18¢ DETECTOR CRYSTALS heterodyne and other sensitive cireuits. pointer, kb and
INDUCTANCE SWITCH G736 Galena, Arlington tested, piece 19¢ ACME LOWEST LOSS CONDENSERS G280 Two springs. Usually used as "A"
G285 Price including knob and G738 Silicon, Arlington tested, piece 19¢ ] G810 Tach............. $5. battery switeh. Bach................
dial e e, $i. G735 Tested Galena, Mounted, piece 9¢ | Designed by Aeme engmeu; G281  Turee springs. For S“itchin" from
Moeunts switch pomts and L-on- G737 Tested Silicon, per piece....... 8¢ | for long service and cfficient leng to short_wave, from one battery to
tact lever behind panel. Only | 6739 Genuine million point erystal. Ea. 29° operation. Losses reduced to another, ete. Each.. 65¢
one hole needed to mount. 12 | G733 Meteorite crystal. Each. a minimum. RADIO SWITCH
L7 switch points, any number of | G734 Silver Clay crystal. Each 23c ported on cast aluminum sha G287 Each .25¢
E! whieh may be used. G746 Dutec Crystal. Faeh.. 27¢ Enclosed in dustproof celiuloi Cuts currcn‘t’r‘x’a‘ '{n'd' oﬂ’ in. hﬁ
SPIDER WEB COILS STANDARD BRAND FIXED CRYSTAL | &i5¢ Fﬁ'm‘.’" Foier s knob. ¥ inch stantly by a push or pull. %
G290— 23 turn 39c 6292—50 turn 47¢ DETECTORS %}2\t" Lqures 3 Inch dial. One size onlS. | very pear. ell made. Durable. Saves &
8223;-— gg :llm 4]'::’-0 . G293—75 turn 54¢ The latest developments in Crystal Detec- | —ixlium (aDMIUONU?”H mfd. SN tubes and batteries, B
—1 urn. Eaclt o ...ocioiaienen. ¢ | tors. Give better results and more reliable OLE MOU T -
A new popular type of inductance of high- | than old style. Used in Reflex circuits . SUPERIOR RADIO SWITCH g“‘
est cfficiency. Lowest distributed capaeity | G742 Grewol Detector. Rach. 110 #Only a shaft hol G283 Iach vo. .. 25, .
and lowest high frequenecy resistance. Firm | G743 B Metal Detector. FEac 1,39 drilled in panel for mount- | 4 switch full ua o my T
green silk windings with mounting strips. | 6744 B Metal Crystal. Each. . ing variahle condensers when | on the market at a price ¢ K
b _— G747 RW Detector using this device. Saves drill- { bout half what is usually ask- Y
6299 Form for winding splder “eb G749 Brownlie Detector ing. Permits secure adjustment in any po- ( ed for a switch of anywhere E
[ 10§ PP 15¢ + G750 Drownlie Renewal sition. near equal quality, ; F'
5

House. Beware of

Chicago’s Original Radie Supply

Imitators

1102 South Cnal St., Clucago, l!l
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WITH BARAWIK STANDARD RADIO GOODS

)

VACUUM TUBES
Standard DBrands—Cunningham,
Radlotron. Lvery one guaranteed
new and perfect, We will ship

i ffbrand in stock unless you spe.
il cify otherwise.
GI05 Detector UV200, €300,

G0l WDI12, C12.
G102 V199, (€299,

ADAPTERS
To uge dry ccll tuhes in standard
base sockets simply insert onc of
these adapters in the socket.
G104 For 199 or 299 tubes....43c
G109 For WDI11 or CII tubes 42¢

Cli SOCKET
G136 Tach .............32¢
Genuine nfoulded brown bake-
lite, Contuet springs malke
firm con‘act with tube. For
C11 or WDI1 tubes,

.BAKELITE SOCKET
G140 Standard base ..29¢
G141 UV199 base ....29¢
Moulded of genuine red
brown bakelite. Binding
pest  connections,  Strong
contacts. Real values.

EXTRA STRONG SOCKET
G142, Standard base .....38¢
G138 €299 Base 38
Extra lheavy. Square base.
Double reinforced contact
springs,  For standurd base
tubes. A wounderful value,

Tach.

-PANEL MOUNT SOCKET
G143 Lach 42¢

'th bc;t socket vahte (»b«
tainable anywhere.  Jixtra o
heavy, moulded, 4enuine
brown bakelito. Double re-
inforced  eontiaet  shrimgs.

Will mount on pancl behind
Standurd hase.

THREE GANG SOCKET
G1
.

rheostat.

base tubes. Tor basc or panel mounting.
Double reinferced contact Sprinks.

METAL TUBE SOCI(ET
G34 Each -
Niekel plated brass tube set
in  best grade composition ‘1@_
base. Plaimly marked binding
Dposts.  An_excellent value

STANDARD TUBE SOCKET

GI50 Single Gang

Gl53 Threo Gang
Balelite base.
nickeled tabe. Highest
quality socket on tho nhuir-
ket Best insulation. Posi-
tive contact. Marked ter-
minals. For base or banel
maunting,

CUSHION BASE SOCKET
G145 199 Ba:

G146 btunddld base

Moulded of bhigh jusulating
material. Spongo rubber base,
Non mierophonie. Plainly §
marked binding post connec-
tions. Neat and compuct,

BINDING POSTS

Lx‘sss. polished nickel finish.  Washer and
6-32 in. serew extending 8§ in,

G370 LargelG376 TLarge

8ize — barrel |size with holo

and kunob % [for phone tip

in. long. or wive,

Dozen ...70c|Dozen ...80¢

6372 Smaller|G378  Small 5
size barrel and knob | size with hele for
9-16” long. Daz. 50¢ ]lllmno tip or wire.
yozen ..

Set
uf ewht ...39¢
Nickel  bplated
washers.  Com-
pr.sulnn tops

tteved
as shown in 1Ilmh:\hcn Eliminate
engraving.  Improve anpearance.

Sold in sets of eight only.

COMPOSITION TOP

BINDING POSTS j
G374 Dozen 45c.  Hundred $3.00
Composition top, nickel plated body. E}‘

6/52 screw with washer.
SWITCH CONTACT POINTS
Brass polished nickel finish. Have 3%
in lom: size 6/32 screws and two nuts,
Dozen,. ... 10¢ Alundred....75¢
" vl $6 75

Snlder Lugs to Fit Contact Points
Alse for connecting wires to bind-

ing posts, ete.
G365_ Dozen. .. .8c Hundred. ..
SWITCH LEVER STOP

Brass nolishcd nickel finish.
386 Dozen...I8¢c  Hundred...$1.05

.30c

must suit you in every respest,

YOU SAVE MONEY WHEN YOU BUY FROM US
‘WE PAY TRANSPORTATION CHARGES IN U. S. EAST OF THE ROCKIES

THE PRICES ﬂUOTED DELIVER THE GOODS TO YOUR DOOR

FAST SERVICE—TRY US_AND BE CONVIN

THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you.

If you are not satisfied with your purchase return
the goods at once and we will refund the price you paid.

CED
They

SUPERIOR RH EOSTATS

One of the finest rheostats we

have cver seen at a price that

makes it the best value ob-
tainable anywhere. Genuine bakelite base.
Beautifully shaped black bakelite knob
with white arrow, Single lole mounting.
A rheostat you will be proud to have in
your sect.

FILAMENT CONTROL RHEOSTATS
6 ohm. ach....32
20 ohm. Each e
30 ohm. Each...
6 ohm Vernicer 78c
Best grade.  Will  give
real service. Durable and
lasting. High heat resnt-
ing base, diam. 2%
Tapered polished black Imub 1%” diam.
Potentiometers.  Match above rheostats.

Same hish grade coustruction.
G151 200 ohmi. Ea.58¢c G152 400 ochm. Ea.65¢

FROST METAL FRAME RHEOSTAT

GI6f 6 ohm plain
6 ohm vernier
§ ohm Dplain
35 ohm vernier ..
Nickel plated  brass  frame.
Bakelite knob,  Single hole
mounting. Smooth action. Potentiometers
to wmatch above rheostats,
G165 200 ochm..50¢c G166 400 chm..50¢

AMSCO RHEOSTATS

A complete line of rhieostats
and  potentiometers of  the
highest quality, DBases and
knob are genuine bakelite,
Flange and arrow on knob
zive same effect as o dial.
Smooth action.

6 ohm G225 Plain $.85 G228 Vernier $1.28
20 ohm G226 Plain 1.05 G229 Vernier .49
30 ohm G227 Plain 1.10
Fotentwmevers to Match Above Rheostats

230 ohm.§1.10 G231 400 ohm.$1.30

HOWARD RHEOSTATS

A well known line of rheestats
and potentiometers that s giv-
ing very satisfactory service to
its_users. Complete witlr knob
and pointer.

201 Plain 85¢ G212 Vernier $1.25
Plain 85¢ G214 Vernier (.25
G215 Plain 85¢ G216 Vernier 1.25
200 ohm Potentiometer . .25
GZIS 400 ohm “I'otentiometer
6 chm Midget rheostat

25 ohm Midget rheostat ..

40 ohm Midget rheostal
Single Hole Mounting Type with Dial

6 ohm G350 Plain 85¢ G351 Vernicer $1.25
25 ohm G332 Plain 85¢ G353 Vernier 1.25
40 ohm G354 Plain 85¢ G353 Vernier l 25
G336 200 ohm Potentiometer ., .30
G357 400 ohm Potentiometer . I .68

BRADLEYSTAT and BRADLEYDMETER
G208 Bradleystat. MKach....S$f.
Latest improved type. Can bé used
with all types of tubes.
Bradleyometer
G209 200 ohm. Each ..
G210 400 ohm. Each ..

ACME POT-RHEO.

A rheostat and poteutiometer
combined in one unit.  Does
the work of two separate instrue
ments. 300 ohm potentiometer.
8237 With 6 ohm theostat........32.69
G238 Wit 30 obhwm rheostal. 50

AMPERITES
Eliminates 1heostats on £
amplifier tubes where ad- R
justment is not eritical.
Automatically adjust re-
sistance according to flow of current, keeb-
ing tubes at proper point for maximum
cfficiency. Complete with mounting.
G221 Yor UV201A or 301A tubes.....
G222 © For TV200 or C300 iubes 85
6223 For TV199 or C299 tubes
G224 TFor WD11 or CI1 tubes...

TINNED COPPER ‘“BUS BAR’ WIRE
Sizo 14 tinned copper wire, For wiring
sets. Best sizo for neat job and ecasy
soldering.
G857 Round.
G958 Square.

Ten feet for.
Ten feet for. .

SPAGHETTI
For covering connecting wires in sets.
Tor size 12 and 14 wires.
G955 Tinest quality braided and satur-
ated with best b.xl\cd lustrous transparent
insulating varnish, 3 feet for .........19%
Rest quality braid and eovered \\ith
black insulating compound. 3 feet for.

OUR SPECIAL A. F. TRANSFORMER
G349 o to 1 ratio..$2.25
G550 5 to 1 ragio.. 2.45
In quality of tone and
volume of sound, the
things a transformer is
built for we guarantee it
to caual or surbass_any
other transformer.
in appearance.  Carefully made.
mounted with blainly marked binding post
connections. YWonderful results on one, two
or thrce steps without distortion or howl-
ing. A quality item in every respect.

OTHER STANDARD BRAND AUDIO
FREQUENCY TRANSFORMERS
I‘rcsh Clean Stock in Original Containers,
G587  Thordarsen Ratio 3‘/» to 1 ...$3 30
Thordarson Ratio 6 to 1 ..... 70

Thordarson Ratio 2 to 1 .....

All American 10 to 1 shielded 3 80
All American 5 to 1 shielded 3.80
Al American 3 to 1 shielded 3.60
All American Push Pull. Kach 5.10
Modern 10 to 1. E:

Modern” Push Pull. .
Federal No. 226, Tach ...
TFederal No. 65. Bach .
Radio Corp.  Each ..

TRICOIL R. F. TRANSFDRMER
QSG? For 201A or 301A
38

IR PR TP 1N

4.35
. 635

Gﬁl(’il For 199 or 121 or 12
This  transtormer will pro.
duce wonderful results in any
type of regular or reflex ra-
dio frequency cireuit. Perfect for one, two
or three stages. Compact, convenient form,
easily mo'nted. Range 175 to 600 meteps,

DUBILIER DURATRAN
5562 Tach ...........$3.48
A A high grade, efficient radio
frequency  transformer that
will  give excellent results.
Range 220 to 550 meters.

ACME TRANSFORMERS
GE53 A. T. Transformer,
Kach ... ..$3.95
Acme transformers are well
known to every radio fan,
A -de of best grade mate-

Will give cxcellent

R2  IMirst

Stage, Ea. $3.95
G566 R3 Second
Stage. Ea.
G567
Stage. Ea.
ERLA REFLEX PARTS
Genuine Erla Parts
G598 Selectofermer
6578 No.1 Reflex Transformer 3,95
6379 Xo.2 Reflex Transformer 3.95
> G597 6 to 1 Audio
Transformer ...§3.95
G598 3% to 1 Audio Truns-»
former $3.
G740 FErla Cr)stal
= Detector ., e

RESISTANCE GOUPLED AW‘PLIFI.
— CATION
G970 1st Siage Uiy $2.30

= G572 3rd Staye Unit 2.30

Amplifies without distortion.

Replaces  audio  frequency
wansformers using same ecircuit. Each unit
consists of a mounting with condenser, grid
Jealt and resistance of Drober value for
best resvlts.

FAHNESTOCK CONNECTORS

Double G368 An-
Dozen tenna Con-
nectovr, nector.
Dozen (8¢ Each ...He
Handy and convenient for connecting wires
or making conncetions on binding posts or
other parts of instruments. Wires held
firmly in sbring grip but may be instantly
removed

VERNIER DIAL ADJUSTER
G941 PPN I: 1
Easily installed at edge of
. dial, gives fingst vernicer ad-
justment of condenscr or inductance. A
great value. Polished black knob.

DIXIE SCREW ASSORTMENT
G960 100 pieces screws and
nuts 43¢
Contains serews and nuts of size
and style needed for assembling
any radio set.

G366  Sin.
gle Con -

G367
Connector.
39¢

RADIO “BAKELITE’” PANE:

We supply genulme Bakelite, Condensite
Celeron or FFormica, all of which have brac-
tically identical properties. Machines well
without ehibbing. Won’t warb. Waterbroof.
One side has attractive natural polished
black finish which can be sanded and oiled.
Other side mahogany finish. Either side
way be vsed as front.

%" thick |3/16”thick

1% “thicl

Art.
No. Price
64;0 $1.15

Art. Art.

No. Price | No. Price
G450 $.53 G4GD S 89
G451 .85
G458 1.38
G453 1.78
G457 2.05
G459 2.42

&
SNP RPN =S
sunaarNS

NEEvanNSs

RUBBER COMPOUND PANELS
Made of a sbecial compound having a rub-
ber base. Xqual in appearance and in all
essential points to any other class of
panels.  Fine smooth bolished finish. Can
be dritled or cut without chipping, Guar-
anteed not to warp and to _be a perfect

or for radio usc. Smooth, clean

s, Thickness 3/16 ineh.

Blaek
Prira

$.70
.85

Mahogany

COMPOSITION DIALS
Iandsome, dials tmoulded
in one piece of polished
composition. 2 inch size
has 270° scale marked 0
to 100 finely engraved in
contrasting white enamel.
3 an inch size have
180° scale marked 0 to
00,

Shaft Mahogany

GENUINE BAKELITE DIALS
G931 2 in. Diam. for 3-16 in, shaft..35¢
G932 2 in. Diam. for % in. shaft....35¢
€933 3 in,
G934 3 in. Diam. for 34 in. shaft....39c
G935 4 in. Diam. for ¥ in. shaft. Ka.d48¢c
Joulded in one piece of genuine bakelite
In polished black finish. Tinely engraved
scale in contrasting white enamel.  Sure
grip knob that fits the fingers. Higher
grade dials for #ood sets. Match Derectly,

UNIVERNIER CONTROL DIAL
G918 For 3/16 in. shaft SﬂVOl R
dial, black knob 110
G919 TFor % i
dlal, black kool
G916 Gold dml mahogany knoh
for % in. shaft. Kach St
Replaces ordinary knob or dml
Gives perfect vernier control on condenser,
variometer, variocoupler, tickler, etc. Posi-
tive easy action, Looks fine. Easily in-
stalled. Especially desirablo in tuning
neuvtrodyne sets.

SUPERIOR VERNIEH ADJUSTER
G942 Iach .
Tolished black er-
nier” engraved in white,
Spring  adiustment. Need
not  be disassembled  for
moiating.  Easily installed.

BEZELS
Fit any thickness panel.

Black Gold

Price | No. {Price
GY10

Finest qnality.

Nickel
No. | Price!

3, | G904} 15¢] GO97; 16c

1 G905| 15c{G908| 16c] GOIt
1. 1 Gapsl 15¢! GOnal 16! GOI21 28¢

PANEL ENGRAVINGS

G937 Per sct IETTeRTRTES L1}
A complete set of transters in neat while
lettering for marking conncctions, dials,
cte. Joasily applied in a few seconds. Look
like real machine engravings, contrasts
neatly on black or mahogany panels. Plenty
of titles for the largest set.

BRASS ROD
Supplied only in 8 Inch lengths.
Threaded 6/32, per $ in. length 6e
Threaded
Solid 3/16 in., per 8 in, length Ge
Sotid_% in., per 8 in. lenath...9¢

GCOPPER FOIL

968 piec
Thin copper foil for shielding Danels
6 inches wide. 2 feet tongz, .005 in, thick.

INSULATED BUS BAR WIRE
6959 Packago of I 3-foot hieces
Tinned cobber bus wire insulated with
highest grade varnished covering. 5 picees,
one cach color—vellow, brows, bluck, freen
and ved, Using different colors makes
tracing of circuits easy and sure, neater
and lower cost.

Size |
tn

Per

Chicago’s Original
ply House.

Radio Sup-
Beware of Imitators,

| 102 South Canal St., Chicago, Il1.

Diant, for 3-16 in. shaft...39¢

/32, per 8 in. length 8¢ &
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BUILD YOUR SET BETTER-AT LOWER COST

CABINETS
Fine looking cab-
fnets solidiy built.
Elegant h a n d
Tubbed dark ma-
hogany finish. You
will be proud of
your set mounted in
one of these cabinets. Hinged tops. Front
rabbeted to take panels. Panels not in-
cluded. Inside depth 7 inches except 9x14,
12313, 19521 which are 10 inehes deepn.
Panel | Art.| Price || Panel ] Art.| Price
Size | No. | Each | Size | No. | Each
§xrv " TGaad S198I] Tx2lvGazsl 835
2.45(| 7x247]G429]  3.60
2.601| 7x26”1G43t]  3.95
G424]  2.85|| 9x147|G428  3.55
F423 2.95(112x14”{G430|
7x18”  1G426 3.05|{12x21”{G432]
BASE BOARDS FOR CABINETS
Fasten to bottom of nanel and fit inside
cabinets. 3 inch thick, 6% inches wide.
“Art. ‘Length{ Price | Art. \Length| Price
_No._ |inchesi Each{ No. |Inches
G435 T6v> | 25¢
G436 9z | 27¢

G437 | 11V2 | 29¢
G438 " 132 ' 3ic G413

DE LUXE CABINET

The finest quality cabinet. A Dpiece of
furniture worthy of the best set. Made of
genuine  solid walput in  elegant hand
tubbed brown finish. Top has piaro hinge
and lid support. Feet at base add to strik-
ing appearance. Inside depth 9 inches.

Panel | Art.| P’rice || Panel | Art | Price
Size | No. | Kach || Si~e [ No. | Euch
7x21 {G445| . $7.75)] 7x26 |G447| $9.50
7524 1G446]  8.25(( 7x3R1G448! 11.75

KADIO TABLE
ey, G901 Prepaid
price. cach, $8.25

Vell made of

hardwood in fine

dark . mahogany

finish. Extra

strong. Top large

enough for any

set.  Shelf holds

all batteries and

aceessories. Draw-

ers for tools and tubes. Just the thing for
the home or for displaying sets in stores.
Top is 16 by 30 inches. Height 28 inches,

COMBINED RADIO TABLE AND LOUD
SPEAKER

G903 Prepaid
price, each $19.95<<
Holds set. bat-
teries and acccs-
sorieg. A very
fine loud sDeaker
mth grille open-
ing in front is
built Just under
Speaker
unusually
tone_ and
Titted
genuine
Baldwin unit.
Made of selected
wood with extra quality antique mahogany
finish. Top size 29 x 15 in. Teight 29 in.

CONSOLE RADIO CABINET

G902 Prepaid
price, cach $37.50
A high grade
piece of furniture.
Neat appearance,
legant finish.
Luoks well among
finest furnishings.
Roomy compart-
ments hold any
set with batterics,

and a

e

=

and locked. \MS’

accessible. Strong

durable construe~

tion. Tancled
doors. Fine mahogany ﬂnlsh. Takes panel
7x33 in. or smaller. 37 in. wide, 14 in
deep, 42 in. high.

CABINET TYPE LOUD SPEAKER
GGUS Prepaid price, i
$12.50

A loud-sheaker
with a full rich tone
and unusual volume.
Amplifying  chamber |

‘init enclosed in

mahogany n-
Ished cabinet with silk bacl\ed grille front.
Very convenient and better leoking than
most other t¥Des of speakers. A wonderful
value at our Drice.

Complete Sets of Parts for Popular Circuits

Only high grade parts are used in these sets and each part is guaranteed to be per-
fect. Each one of these circuits has been tried and successfully operated under many
different conditions. The detailed instructions -and diagrams supplied with each
set make it easy for any one without previous experience to build an outfit that
will give most satisfactory results. Parts supplied are for UV201A or C301A tubes
throughout. dry cell tubes are to be used specify type of tube in order and cor-
rect parts will be furnished without additional cost.

PARTS FOR § TUBE HAZELTINE NEUTRODYNE CIRCUIT
G858 Complete set pzut:, including
mahogany finished cabinet .....$33.50
All the parts nceded to build this
circuit which is the leader of all eir-
cuits today. unes thru interference.
Easy to find stations once they have
been located. Drings in distant sta-
tions on the loud speaker in clear pure
tones with wonderful volume. Fssen-
tial parts licensed under Hazeltine pa-
4 - its.  Genuine bakelitc panel 7x24x
8/16” drilled ready to mount parts. Comblete instructions furmished for assembling
and wiring. With these barts you can easily build a high grade sct at low cost. Note
our brice is brepaid.

PARTS FOR 8 TUBE SUPER HETERODYNE CIRCUIT
7] 1”7""""7//

e set, of parts without ine
One of the newest cireuits. Produces wonderful results when Droberly handled
This set requires caveful construction and tuning and_we only recommend it to Dersons
who have had som¢ experience in building sets. Designed to be used with loop.
Brings in distant stations thru any interference, with good volume and with unusually
clear. vurc undistorted tones. Best grade parts furnished throughout. Genuine hakelite
panel 7x36x3/16” drilled ready to mount parts, Instructions furnished for assembling
and wiring. DPrice is Drepaid.

PARTS FOR 5 TUBE PHUSIFORMER CiRCUIT
G880 Comnlcte set of parts, in. [ =

cluding high grade cabinet..$35.95
One of the easiest sets to build.
Best_results assured. Two stages
tuned radio frequency amplitication
detector and two stages audio am-
plification. Brings in the distant
stations with great volume and
purest tones, Iest grade Darts
furnished throug‘l?l(‘out./lp IGn‘uilﬁnS
bhakelite panel Tx26x3/16” drille N =
re:ln(ch- to mount hHarts Complete instruetions furnished for wiring and assembling.
Transportation prepaid.

ERLA REFLEX CIRCUITS

G876 Complete parts,

G877 Coniblete parts,

G878 Complete barts, 3 tube set. . 34
These circuits have opened 2 new field In radio.
One tube does the work of three in an ordinary set,
two equal to four, three equal five. tal detector
improves quality of reproduction, bre: ing the full
mellow tones of the original. Tasily handled, will
bring in distance well, 11 parts are exactly as
sbecified in Brla circuits. Panels are drilled for
P easy asgembly.  One tube set has 6xX7 panel, two
tube 7x14, three tube 7xIS.

FRESHMAN MASTERPIECE SET

G860 l"nmnlcw with tubes, batteries and uccessories
as listed b $97.
A five tube tuned radio frequeney set that brings in
distant stations on the loud speaker with remarkable
volume and excellent quality of tone. By careful
arrangement of appavatus a panel 7x21 inches is_used
without crowding the parts. Kngraved panel. Finely
finished cahinet of attractive.desizn. Highest grade
parts throughout.
Our price ineludes the foilowing: Set eomplete with
cabinet, five genuine C301A or TV201A tul)us, 100
ampere hour storage “A’ battery, two 45 v
batteries, une G613 sbecial loud speaker :md comme(c antenna, equipment consisting of
wire, insutators, lightning arrester, ete.

t our price this outfit is the best value obtainable anywheve, I\ntc our price ig
prepaid. The brice quoted is all you have to pay. Nothing else to buy

MURDOCK FIVE TUBE NEUTRODYNE SET
G870 Complete with tubes, batteries and
accessories as listed belov 168.5
A high grade, genuine ﬁvc tube l\cutm—
dyne set at an unusuaily attractive price.
DManufactured under the Iuzeltine butents.
Dest erade . parts assembled by skilled
workmen insure highest cfficieney. En.
graved panel and finely finished solid ma-
nogany cahinet lend richness and dignity
to its apbearance. Kasy to tune. When
station has been heard once yeeord
irade of dial setting you need only set
dials at same point and if station is broad-
casting it will be heard. Brings in dictant stations loud and elear on loud speaker,
Qur Dbrice, which is transportation prepai cludes the following: Set in cabinet,
five C301A or UV201A tubes, 100 anbere hour storage “A°° battery, two 43 volt_ 13’
batteries, one 3 navox M1 loud sbeaker and complete antenna equinment consisting
of ane ‘msula ors, lightuing arresters, ete. A high grade ouifit for those who
wan! 1¢ best.

FADA 5 TUBE KNOGK DOWN NEUTRODYNE SET
G857 Without eabinet ... 349

Consists of all barts nec

a high grade recciver capable of receiv-

ing over_ long distance. All parts are
genuine Fada, well known for their high
quality and efficiency. Parts include a
7x26 genuine bakelite panel drilled and
engraved, baseboard for mounting parts,
licensed feutroformers and neutralizing
condensers (neutrodons).  Complete in-
struetions for assembling.

LICENSED NEUTRODYNE PARTS
G852 Licensed Neutro=
dyne Kit $14.95
Includeds three licensed
Neutroformers,
trodons, Danel A

b template and  book of
instructions for build-
ing up meutrodsne set.
By adding other Darts
a neutrodyne set can be
built 2t low cost.

TUNED RADIO FREQUENGY UNIT

G853 Mach
Three for

adio ficauency f

transformer wound on hake-

lite tubing and high grade o
variable condenser. For use in Lu ed
radio frequency circuits. TUsually used in
sets of three. Condenser shaft 34” diam.

BALANCING CONDENSERS
G854 Tair ...........700

Sold in pairs for neutralizing the capacity

in_two-stage radio frequency cireuits.
PARTS FOR SUPER- HETERODYNE
F885 TRaven Super-

Heterodyne Kit $22.50

Consists of one oscil-

lator coil. one tuned

stage transformer coil

and three intermedi-

and Lransfm nler cases
moulded of genuine
bakelite. B ook on

Super-Heterodyne mmnuclinn included.
REMLER SUPER- HETERDDYNE PARTS
G887 Per set $22

Set includes one oscillator coil, one Luner
stage transformer wlth condenser mountings
attached, three intermediate frequency
transformers, and wiring diagram. These
parts in efrcuit recommended have been
built up into some very satisfactory sets.
BRANSTON SUPER-HETERODYNE KIT

G889 Ter set $29.50
Contains the sbeelal barts necessary for a
seven tube Super-Heterodsne set. an oscil.
lator eoupler, on¢ tuned stage transformer,
three intermediate radio frequency trans-
formers and one antenna coupler.  Panel
layout and instructions i

LARGE CAPACITY FIXED

Tested f coiND

ested for use in the new 1adlo circuits.
Metal cases. Soldering lugs for connec~
tions. Test materials, Carefully made.
G358 .25 mfd...55¢ G359 .5 mfd...$.65
G360 .1 nfd...83 G361 .2 mfd...1.35

SPIDER WEB COIL FOR

REINARTZ CIRCUIT
G296 Lach SI.
A very unusual value, Made
of green silk cwvered wire.
splderweb wound

ed. Mounting bracket permits va
of mounting. Directions included.

G862 Complete parts for one tube gset
above coil.  7x18 drilled panel

withcut ecabinet 10.75

G863 Complete pa for three tube set

without cabinet. 7x21 pancl $17.95

COCKADAY PARTS

F298 Ter set ....$1.65

Contplete set coils for

Cockaday circuit. Irop-

erly caleulated and made

to give best results in X

this new wonder circuit.

G276 Amplex grid-denser for Cockaday

Improved 5 tube eircuit §t.19

G277 48000 ohm genuine “‘Lavite’ Te-

sistanees. Xach $1.05

G873 Complete puarts for one tube set

using the above ceil. Tx14 drlllcd Dancl

Without ecabinet -810

G874 Comblete pa

without cabinet. Tx21 pi

ULTRA AUDION PARTS

G297 Buch .5.85

Spider wet f  green

silk covered wire. Four taps.

Y Produces wonderful  reswlts.
Fibre strips and wooden rod

Tor mounting and directions included.

G865 Complete set of narto for ‘thra
Audion one tube set 1z above coils $7.95
G866  Complete parts for 2 tube set §15.95

COILS FOR HARKMNESS CIRGUIT
G295 Der set of two..$1.95
Green silik windings on gen-
uine bakelite tubes. Trop-
erly caleulated to give best
vesults.

PHUSIFORMER
G546 Each $6.85
A new device especially de-
signed for tuned radio fre-
queney cireuits.  Consists of
primary and secondary in-
ductively coupbled coils con-
neeted with variable econ-
denser, all enclosed in
moulded ease with binding hosts. Dial on
shaft of condenser. Rize 4% in. square, 2
in._thick. Tirce units occupy smaii sbace
and can be used to make up a very efficient
5 tube sct at low cost,

THE BARAWIK CO. [, o, me | 102 South Canal St., Chicago, 111,
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PRICESNOW ARE LOWERTHAN EVER BEFORE :

ANTENNA MAST FITTINGS
UL GE LR ! 1 i 1 For % inch pipe. Per
he bost  battery ; We Pay Transportation Charges In U. S. East of the Rockies 5%sz Tor i loch piee. P e
Quy o vy mgricet Gk PRESERVE THESE PAGES—ORDER FROM THEM AND SAVE MONEY G953 Tor 1 inch " pipe. Por
j FAST SERVICE—TRY US BE CONVINCED |  Jaset ..oooevieniiin. .. 2.5
Z'f"%’eq{e?,{i'v mate- THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR Sutflmluld ddéuzmgl}'enﬂse Lt:m}ét
rials. Full capacity ( OUR GUARANTEE PROTECTS YOU—We handle only the hest goods. carefully 100'“ v1"3"’\(’ uf"x\le‘l‘llh” Al G
Try one of these tested and checked by expert radio engineers, You are assured of getting guaranteed Buy é‘al) it pultey for ‘mnc o
batteries for 10 apparatus that will give superior results. And while our goods are hest our prices m‘lsemxl):l T{U“m! antenna. No
days. are lewest. Dur goods equal or surpass the claims we make for them. We do neot 94 ﬂxcluded \(‘al\cs tl'w f
end i attempt to deceive or mislead. Our reputation for fair dealing is our most valued asset Ztallalion of 2 first ¢lass an-
you HOW TO ORDER-~Write your Order plainly. state Article Number, Description tenna simple anditespensive.
atisfied return it and Price of items wanted. Send Postoffice or Express Money Order, Certified Check ANTENNA OUTEIT
and wo wiil refund the purchase price. Note or Bank Draft for Total of Order., Prompt Shipment is assured when these direc- 6272 S2T70
our prices are prepaid. Transportation tiocns are followed. 4 [ 1 .0‘ .r. . t‘ ‘ ooy ! 25000 0
cost considered these arc the lowest brices ons e lo” et strand 5t (‘(Fhl er .m“
obtainable. We deliver this high quality BARAWIK QUALITY HEADSETS tenna cable, lightning arregter, four swal

insulators, two antenna insulators, antenuna
lead-in,
ground

:ll.tit::yh;(:lgrollés.fm less than the cost of in- G770 Per Sot. 2000 ohms .. ..82.35

G194 6 volt, 60 amp, size. Kach..$9.90 These headsets have Droven on rigid tests to be one of the
6196 6 volt, 100 amp. size. ¥ach,.I13 25 | very best on the mul\EL The tone quality is excellent with

feet insulated ground wire,

amp and 25 feet connecting wire,
STRANDED ANTENNA WIRE

Clabled of fine copper strands. Very flexible.

High tensile strength, Best for aerials,

G248 100 ft. coll 48c £249 500 ft. coil $2.30
SOLID BARE COPPER WIRE

Soltd bare copper mle fm «ll‘llkl]i. leads or

wiring instruments.

G240 100 [t coll 42¢ G242 .)()0 ft. coil $2.05

...... ...52,60 > GROUND CLAMP =

6751 Murgock 56, 200 ohm......53 25 | G273 DMade of soft ccbper 83 wide with

an unusual volume. |The recelver cases are fine polished
BATTERY ?HARGER finish with polished black ear pieces. Comfortable fabric

- p Connect ‘“‘“ﬁ“‘ fo | covered head band. Supplied with 5-foot cord. These sets
110 volt 60 cycle light | wero designed to sell for much higher prices than we ask,
socket and your bul- | and at our priee are a wonderful bargain. e guarantee
2l ters charifes sutomat- | that you will be Dleased with them.

leally over night at u
cost of only a few STANDAFD BRAND HEADSETS

cents, Cord and .
j clibs for connec~ g;gg %;ﬁﬂ‘e“gag\lﬁ; Head Sets

tons Incfuded. | 6753 Baldwin Jumny Headset G752 Murdock 56. 3000 ohm ..... 3.90 | Fahoestock connector. Fits any bive % to 1
) G764 TFrost, 2000 ohm G768 frandes Superior, 2000 ohm 4.95 | inch wide. Kach ... ..8¢
G201 {ur g m{t g,t:ery s:é 35 G766 I'rost, 3000 ohm G769 1randes Navy, 3000 ohm. 6.95 — XQE&EN;":‘.czugyL&TOHS N
G203 For 12 volt battery RADIO SCREW DRIVER N el = AWYD
’ll!olseless Ilaec:vﬁer Bulb  Charger—King, OUR g’;gill?éﬁ Loup = 6945)) TOAOD varerrennns ;723/1‘!;11 in. long. Ea. bg és)p
Tungar or IRectixon. . o Small screwdriver especially suitable t‘or A SRR SRS T
62552 amp..$15.95 6256 3 amn..$24.95 gqs:c:‘\iulnxas 1 pfgvgr? radio work. Length 47 inches.. Insulated ﬁ%;?_l,hm‘)ﬁgq1{2;?’131')2,Ii‘nilsx; LEls
BATTERY CLIPS this speaker to ho equat | handie, ANTENNA LEAD-IN
G198 Two for 28 in quality of tone and vol- LONG BLADE SCREWDRIVERS 259 ...
UHD, onto  storu, (s ume [to most sbeakers ad- G947 6 inch Antenna.” “is )m;:;gix.t. in
-termingls, lead coated. M vertised at $23,00 or less, ) witheut drilling a hole, Place

That's a sirong statement if ggﬁg %0 i"“} o

you bear in mind the price we 2 prch J e Nciciciltolget

ask but we are so sure that Long nurrow Hlade makes t easiel E:
in difficuls places, Wood handle. Length

on window sill and window can
be clesed down tight and lock-
ed as hefore. Well insulated,

bositive nan-corgosive contuct at a'b times.

“A’”” BATTERY CORDS
Gi91 Per pair .....69c

. this speaker will please yori | B < v i
stn?gn‘:ic% ]&{r‘)‘ps&r s that you ¢au try it for 10 days, | J0on 18 over all. gx?»'x‘ml:c e ﬁﬁ‘.ﬁ?»é"’y St
feet lonz  Battery cliv If you don't like 1t at the end LONG NOSE PLIERS
on one end and binding of that time, return it and zet | G970 Each .83¢ TEAD-IN INSULATORS
post terminal on other enl, | YOUr money back. Begutifully finished flbre ~—.__‘The handies s for G270 or 47 “aﬂs
S ‘Eliminate shorling of A’ | horn, bell diameter 10 inches. Height 21 P ==""radio work. Made of fine or less
battery. Provide positive connections. {'.‘mﬁ‘éf’i‘f:""ég (l]mi"éh:;]ﬂe? brevents tipping. | s hardened steel. Length 57. 062%”"“ I
0! {ng T n . [ —— r less
co‘gNEcTING CORD SET STANDARD BRAND LOUD SPEAKERS DIAGONAL JAW NIPPERS . dThe mns% tlmutu,al
L gore D v 2 METERS. g | teadhn Blato o hertal s, Smar
G618 randes Table Talker or {ino clectric.xl work, made of hardened “
%.u:h (.Ol"d fhas dlsnn&lwc co_{t[)li(l covering. | dgio IAhtild"s (‘I:(Judspelaker » steel.  Cuts wiro clean in tizht Dlaces. hole. Securely locked by fwo adiustable nuts.
et o L Taldwin Loud  Speaks Length 5 inches. WALL MOUNTIN” INSULATOR
ing of both A and B batter ) Loud Sp 3
with no mistakes in Dolarity or voltage, | G80% Baldwin Junier Louds G262 Jach.. 7

Dozen

. G603 Magnavox M4/ LOLI([b[)&lkEL HEXAGO,‘N NuT WRENGHES
Ay 90 binet. Droes anas wich wosisnt: | G812 Magnavox 103 P R Ranalicss~ font” iy o=t moomEne - Tesd in
Iy wires. G757 Morrison dwust‘abl hit. : Iehtening hexagon nuts. Fit nuts for | e pagses through center of pocceluin in-

PLATE CIRCUIT “B" BATTERIES 6755 Genuine Baldwin 1736, 6/32, and 8/32 screws, tho three most | syjator and s kent away frem possible
Reduced Dprices. A (it G608 Atlas Tnit. Kach....... vese, 10,75 | DOBUUT Todia sfves. grovnds. Fagily installed.
leading standard brand LOUD SPEAKER UNITS WITH PHONO RADIO SOLDER SET PORCELAIN BASE SWITCHES
advertlsed to cell at GRAPH ATTACHMENTS SEESde— o - G538 Com. | Fino white porco-

mueh higher prices.
No better battery
made. Longest service.
GIBO Small size 2 b)
232 by 3% Inches 2
Ten for

\Iahc loud sm\.nl\el of your
phonograph.  These attach-
ments | consist of a high
grade sbeaker unit arranged
to attach to tone arm of
phionograph in place of a

plete ...83¢ | lain bases. Copper

= Handy for | contacts and
soldering radio | blades. Can be

connections or for | used as antenns

general small re- | switches.

pair jobs. Con- G365 Single Pole Single Throw. Ea...20¢

GIB4 Large size. o r i S f solderin; G383 Single I
reproduce 1t Victor, So- ) 8ists o ering ingle Pale Donble Throw. Ea. 32¢
15 voltas‘: anlz . nora, lexxenunc and other _wnner][\nthml-Aiandle,dsila z}]mrél’%\e!?& solder- G384 Double Pole Doub’e Throw, E1.,.50c B
: i ryid ing salts, solder an I 5
ach. . .$2.90 o phonographs having same size tone arm. .
fi- 20, | Ten o 52700 | B 40 B | wabio SolozninG o
sizo 3x2 s in. lgl(es less 8667 W”s'-e"“ Tilee 9.95 1’ t ......... .$1.24
spaco in  set. ‘Lam . .81.50 PHONOGRAPH ADAPTERS ] “:g‘ectm\ougi o uments
GI83 45 volt upright size gxix | G771 Fits single dnft to N0 el “v},;‘t},’*,."”;
8 in. Bach $2.90. Ten for §27.90 | &rm. Bach ,......ic..... 39¢ fte fase, Ponerprod
G185 New Tumbo size 45 voits, | 8773 Tits any double headset = G540 98¢ Fe e errt.
Height 7% 'in. Length 83§ inl to tone arm. Iach...65¢ 1 iron o : Lill
Widih 4% i, Bspecially de. | Convert sour phonograph This guaranteed iron is exaetly right for TEWELL LIGHTNING ARRESTER
sirmod for large sefs. Gives about twice | Int0 a loud speaker. Take radio work. A neat solid connection quickly G981 Tach 85¢
off the reproducer and re- and easily made. Operates on any IIHIILI‘HL{ A de endnb‘lb“-r-o.tét.‘t‘o.r”al-
e service Ofsélbmc e place. with adabter an d current 100 to 120 voits. 6§ ft. cord with | & dependablo profecior. aly
2T 1 oog000s = .BA umt‘cr headset. buﬁx a oodmbinntion will | attaching plug. Length 13 inches. compact. Weatherproof por-
eqral or surpass in ton¢ and volume many e 3 . celain case. Easily fastened
GIBB 4%% vulL f‘ Bﬂu‘r) s high priced sheakers. \v}iﬁ‘l‘g:;‘lﬁ :la‘illﬁ,s f‘l’; g"’l"el:;“ yepair work. | gnd connected.  Underwriters approv wed.
ah o.eeee. 4
SUPERIOH ADIO PLUGS G541 Medium . $2 95 SUPERIOR LIGHTNING ARRESTER
“B” BATTERIES
ST“AGE > xim styles take two | 8212 Taree sine 3.95 6982 Bach.........3%

Porcelain l)lnck \uth
brass binding posts. De=
pendable and  eftective.

= sets of cord tips. Pol- | &)  AUTOMATIC BLOW TORCH
Iwhed round barrels, G543 Tach $1.19

; “{)nh tu{nc(l hlnc barrel.  Highest e e ’ it

ou sets using 3 or more j l!x ade obtainable. ISuch..............- 44¢ ! enatured alcoho! uto-
o o G395 With black moi nlde 1 evmposition bar- maticully generates Dointed Hame

iubeeCanhtielrectiatked vel. - Wonderfal valup. - Tach 250 in a few scconds. Easy to solder COLLAPSIBLE L0OP

when_run down. Capa~ joints in hard places. Lights with NTENNA

city 2500 mlllmmneve\ A high zrade hat- NEW STYLE PLUG 2 Imateh.  Burn$ 30 minutes on | G876 ]ach ............ $3.80

tery. Glass Jars with rubber caps. Strong | G401 Each ....... /59¢ one filling. 5% inches high, 7% | A full size loop antenna 51 in.

ore than
ﬂr}' cell “'B’ batteries

woulded tray. _Shipved (dry so _as to be | Cords are held firmls in tameo inder. Works | high 28 in. wide into compact
mailable. No Blectrolyte Included. T¢ clec- | blace but can be de- o e e pétow. case 18 in. lonk, 3 n. dian.
trolyte i3 not obtainable locally ordev helow. | tached instantly without taking plug apart. | —_ Well made. Fine looking. In-
G204 Electrolyte for aboeve (not mail. No screws 10 loogen. Bakelite body. Fits all SUPER BLOW TORCH sulated wire, extra flexible.
able) ..40¢ | standard iacks. Best plug made. G544 Tach .......39¢ Suitable for use with any loob
“B” BATTERY CHARGER EXTENSION CORD == Burns denatured alcohol. Blowing §§§ un(‘?:fe t-\‘il\,gnl\uddcrg\n R — =
= P | 6403 30 ft. ...... $1 95@ on rubber tube produces a hot
205 Each......... $8.95° Place loud sheaker iwher. pointed flame.  Lights with a =Y LIGHT SOCKET ANTENNA
— Reeharge: or 48 volt | ever desired without| moving set. ts | mateh. DBurns 10 minutes on one "'{ (5973 Each...... AR RS R 97¢
150 batteries from 110 volt | of high grade receiver cord of length spe- | filling. © Tasy to solder Joints in Screws into any light socket. Re-

evele light socket ra- | cified with plug on one end and jack on | hard blaces 3 in. hizh. % in. Placeg the regular out door anten-

cy-
and_at Dpractically | other to take blug on loud sneaker cord. | linder. Produces fine joints “with

na. Very satisfactory for nearby

1

no cost. Keeps batteries "Tinol. stations and under favorable condi-

in goad eondition. . PHONE cusmous | tions will bring in distant stations.

G774| Pair ..... 43 TINOL GSSQ Pm tube .. 19 . Easy to install. No danger, Gives

BATTERY METERS mme. | VCON VA4 FAIE eeeennt s g mbined i i i
G189 Tach ....... 82 Made|of soft sponge rubber. ined solder clear reception with little static

B 50 "volts 2 h
\Ifnct:‘(ll; t?cl%g ;gu‘g}ttr:liti';:x(“oi phones.  Exelude all noises form. Put a little on | buildings.

tho connection, heat

Light| as a feathier. Fit any ]gFmoT"% and ﬂu'{ ln_ handy interference. . Ydeal for people in apartment

U1 Battery.  Convenlent szl make wearing phones a with a match, toreh MULTIPLE PLUG

cteh size. Tests 2234 and pleasyre. ot solder iron and you have a heat elec- G402 Each . ..89¢
3 volt batteries. HYDROMETER trically and mechanically perfect joint. Attach any nu head-
G193 Combination meter ........... $1.30 | GI90 TWach ....e.ov.veevenniiann.s .48¢ ets up to four. Cords attached .
Reads 0-50 volts; 0 to 25 ampetes. Test | Helps keep battery in’ Befter shape by ROSIN CORE SOLDER or detached 1nbtﬂntly without taking plug
SR and ‘At dry eells. showing exact condition. G973 4 OUNCES ..niiiiiiiiiieiiiiean 28c apart.

THE BARAWIK CO. [ st 7 | 102 South Canal St., Chicago, I11.
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Touching the high spots -
of life

HERE is a wonderland of sport and adven-

ture for either the expert or the new user
in a radio instrument that is both fool-
proof and capable of fine work.

You sit in your own library—you reach out
into space with a simple turn of the dials and
soon you have contact with-—Boston ot Sche-
nectady or Pittsburgh, or perhaps some more
distant point.

The thrill you get is a real one—it means
another stage of amplification of man’s contact
with man. It means more than that to you; it
means that you are bringing more and more of
the world about that important centre—yourself.
It means again that you are learning a new art—
an art that you can carry into the finest technique
if you are technically inclined, or that you can
gradually improve on by merely the practice
which repeated operation will give you.

Your pleasure increases with
your skill

As you learn the habits of your instrument, you
learn how to get satisfying results every time you
try. You acquire skill in spite of yourself.

Almost any radio set can be made to work.
There are several makes of good ones; and the
one you should have is the one best suited .to
your personal requirements; but remember that
for general excellence. surety and smoothness of
results the De Forest D-12 stands pre-eminent.

The invention of the Audion tube by Dr. De
Forest made the present high development of

radio apparatus possible. De Forest is the great
name in radio. The De Forest Company has been
the pioneer in simplifying the outfitting and
use of radio. Our D-12 is a complete self-con-
tained unit, with batteries, loud speaker, wires,
tubes and antenna all ready for use the minute
the battery wires are connected and the loop
placed in position on top of the cabinet.

Without either outside antenna or ground wire
it does its perfect work. With outside antenna
and ground wire it may extend its range somewhat
in special circumstances.

Its four tubes do the work of seven

It is built for convenience, and for exactness and
economy of operation. Its four tubes do the work
of seven, and do it better. It is easy on batteries,
and above all, De Forest has won an outstanding
reputation in the industry by years of notable
performance. It is an instrument you will be
proud to own and tell others that you own.

Every great industry has its great standardized
product, known by the public for its efficiency, its
reliability, and its honestly earned reputation. In
the automobile field, the talking machine field, the

piano field, there are such. You probably can name’

them. In the radio field its name is De Forest.

Economical to use

It is not a “cheap” instrument, because such
standardized performance.as the De Forest D-12
will give you is not a cheap thing, and the instru-
ment is worthy of the attractive housing which it
has; but it is most economical to use, because

DE FOREST D-12 RE-

Your receiver deserves De Forest Tubes

OUR radio set is no better

than its tubes— for volume
and beauty of tone reproduction
you must rely on them.

De Forest tubes satisfy the
requirements of the most exact-
ing set owner. They are the latest
developments in the manufac-
ture of tubes begun many years
ago, when Dr. Lee De Forest
invented the thiee-electrode

vacuum tube which makes pres-
ent-day radio possible.

For volume and beauty of
tone De Forest tubes are un-
surpassed. They are non-micro-
phonic—do not ring or sing or
howl. They use little current,
and last long.

For dry batteries use the De
Forest DV-3. This tube is special-
ly adapted for 'use on camping

trips, and for general use in
locations where there is no
electric power.

For storage batteries make
sure you have the DV-2. With
these tubes you can operate
practically every circuit in use
today.

The name De Forest on these
tabes is a guarantee against de-

fects in material, character and
workmanship. All De Forest
tubes are inspected thoroughly
during and after production and
are tested. They are packed in
individual cartons containing
instructions for proper operation
and connection. Sold only by
authorized De Forest agents.
Look for the name De Forest
on each tube.

]
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once adjusted it works most satisfactorily, and
takes the minimum of current for operation.
Though it is not “cheap,” it is very low-priced in
comparison with any other radio set that will give
equal or approximately equal results.

This radio industry is beyond its “pin feather”
or elementary experimental stage. The radio re-
ceiver was really invented when Dr. De Forest
invented the Audion tube—although the world
didn’t know it for several years.

Good receiving sets today are standardized. You
will no more throw away your radio after a year
or so than you will throw away your good piano.
The De Forest Radio is here, and here to stay.

There is much splendid broadcasting being done
today—and it will be better tomorrow—but the
so-called “latest word” in receiving sets does not
differ in essential principles from that of several
years ago—just as the automobile of today’s pur-
chase is in essentials the same as the car of the
same name was several years ago. Don’t be fooled
on this. The De Forest Radiophone you buy now
will be essentially up-to-date for years.

It is as simple as eating to use
the De Forest D-12

You learn how to catch the good things as you
follow the broadcasting programs; that is fun.
You learn how to get the reproduction clear and
strong; that is fun. You learn the
delicate art of picking up distant
stations, and that is heaps of fun.
You learn what radio won’t do in the
summer and what it will do in the
winter. You learn its whims and
whimsies. You learn it is as in-
teresting as a beautiful girl; as tem-
peramental as an artist, and you
learn to be a master of its whims
and temperaments.

You may do this with or without
learning its mechanical and scien-
tific principles. Suit yourself. It is
fun either way.

Here are directions for using De
Forest D-12:

Have your dealer deliver the in-
strument to you——put the loop into
its place, turn the dials till you get
your station (your dealer will show
you how) and then your fun begins.
Listen and change your stations to
your heart’s desire.

DE FOREST
RADIO TEL. & TEL. CO.

Jersey City, N. J.

FLEX RADIOPHONE

De Forest D-12 Reflex Radiophone

A four-tube, long distance indoor loop receiver, with self-contained batteries and loud speaker

1. COMPACTNESS — Complctely self-
contained in beautifully designed case
with two foot antenna. 'No bothersome
aerial and ground wires, or outside bat-
teries or loud speaker.

2. SIMPLICITY —Controls simple
enough for the veriest amateur, critical
enough for theexpert. Calibrated tuning
chart with each set. Raising the cover
makes all parts accessible.

3. EFFICIENCY — Six stages of ampli-
fication and one stage detectorgives high
selectivity on this four tube circuit.
Tuned radio. Volume controllable from
faint whisper to the crashing of a brass
band, with perfect fidelity of tonal qual-
ity. Great distance range.

4. ECONOMY —This four tube reflex
circuitcuts cost of tube replacement and
batcery upkeep. If more than five tubes

are used the ““B” batterics are used up
at ruinous rate.

5. MOBILITY—The D-12 is so light
and compact you can easily move it from
room to room and is so well built that
this will not put it out of commission.
Can easily be carried in the tonneau of
your car. Some users install it on a
tea-wagon. The leather covered set will
not mar easily.

6. BEAUTY—This is the smartest and
handsomest moderate priced set, in
either its embossed two-toned leather
or its piano finished two-toned mahog-
any case.

7. Remarkably low price. The De Forest
D-12 Reflex Radiophone is several hun-
dred dollars below any other set that
compares with it in distance range,
efficiency or beauty.

D
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'HE smooth, mellow tones of an ATwaTeR KenT Loud Speaker
will please you—you will be delighted with the fidelity with
which it reproduces broadcasts.

It is a faithful sound reproducer, and re-creates the full overtones
of voice and violin. :

AtwaTter KenT Loud Speakers have an adjustable diaphragm
operated by a powerful ‘magnet which has been thoroughly aged.
The diaphragm is slightly dished and is clamped between rubber rings.

Atwater KenT Loud Speakers are sturdily constructed from the
fine operating mechanism to the heavy pressed steel bell. The base
is substantial and is protected with a heavy felt disc.

The design and construction of the ArwaTer Kent Loud Speaker
is the result of painstaking research; of almost endless tests and experi-
ments:—it sets a new standard in the production of loud speakers.

Everyone can now enjoy an ATwaTER KenT Loud Speaker:—
there are sizes and prices to meet every buyer’s preference.

Descriptive literature on request

AT1waTER KENT MANUFACTURING COMPANY, 4943 Stenton Awve., PHILADELPHIA, Pa.

SPEAKERS

1924
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TWATER KENT Receiving Sets meet
the demands of the buyer who
wants definite and uniformly depend-
able results; distance, —minimum of
interference, — volume and clear re-
ception. .

The radio experimenter, tinkering
with a thousand “hook-ups,” finds.
fascination, but might experiment a
life-time without achieving ATWATER
KeNT results.

No material can be better than is
found in AtwaTer Kent Radio—no

Model 10-3100

workmanship is finer and it is the last
word in Radio designing.

You must examine ATwaTter KenT
‘Radio to fully appreciate its value:—
! Itis.an outstanding example of quality
. produced on principles adhered to in

the manufacture of scientific electrical
instruments for more than a quarter
of a century—

You can select any Atwater Kent
Radio Equipment — receiving sets or
loud speakers and look forward to

‘freedom from doubt as to the wisdom
- of your choice.

Instructive literature on request

ArwAaTER KENT MANUFACTURING COMPANY

4943 Stenton Avenue - PHILADELPHIA, Pa.

K O F W H A

T . 1 S B A C K
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Notable scientific refinements and exquisitely accurate constiuction
create new standards of efficiency in Erla Miniloss Condensers. Exclu-
sive Erla construction reduces dielectric losses to the lowest ever known.
Resistance is similarly lowered through positive locking of plates in
slotted posts, and use of grounded rotor, fitted with adjustable, oversize
lifetime cone bearings. Compensating plate form provides improved
straight line tuning throughout the entire wavelength range. Single-hole
mounting assures simplest installation, 5 to 41 plate types, $3.50 to $5.50.

Radio News for November, 1924

Erla Solderless Connectors
make child’s play of receiver
construction, eliminating
difficult soldering enti.<ly.

A thousand and one circuits and theories have been
dangled before the amateur radio builder. Never
could the wisest radio fan decide every vital point
for himself. So Erla engineers, from the beginning,
dedicated themselves to creating those particular
circuits which the radio public could select in abso-
lute confidence as the last word—circuits with the
inherent superiority to remain in the forefront of
radio advancement, unshaken by each new flurry.

From this fixed purpose came Erla Duo-Reflex
Circuits, rated the most powerful in radio, tube
for tube. Now research and development have in-
tensified every original Erla advantage in the latest
Erla circuits, ranging from one to five tubes, in
loop and antenna models. Beyond present Erla
perfection it is not possible to go in range, volume,
tonal purity, selectivity or ease of control.

That these very finest circuits are now also easiest
to build is stirring news for every radio enthusiast.
Available in factory-sealed cartons, under warranty,

ELECTRICAL RESEARCH LABORATORIES

Increased selectivity, simpli-
fied construction,and great-
er ease of control are con~
tributions to reflex work
made possible only by Erla
Selectoformer. Price $5 ca.

Fixed condenser accuracy is
the very basis of success in
radio. One fixed condenser
only—Erla~is guaranteed
within 19, of rated capac-
ity. 11 sizes, 35c to 75c.

Folded — most compact in
radio. Erected—most rigid.
Yet free in rotation. Peak
efficiency joins finest ap-
pearance in Erla Loops.
Standard $7.50—Deluxe $10.

Laboratory adjustment to
predetermined correct recti-
fication value places Erla
Fixed Crystal Rectifters be~
yond comparison for clear
reception and stability, $1.

The matchless purity and
volume of Erla circuits are
aided indispensably by Erla
Audio Transformers, su-
preme in distortionless 3-
stage amplification. $5.00

Wiping contact cof tilted
double cushion springs, the
unbreakable metal bayonet
slot, and reinforced Bakelite
base, give Erla Sockets pref-
erence. Prices 65c — 75c.

~

¢
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are the complete Erla Knockdown Receivers, ready
for correct assembly, in truly professional manner,
by anyone who has handled pliers and screwdriver,
the only tools required.

Erla scientific precision apparatus, vital to match-
less Erla results, is furnished complete, including
synchronizing radio and audio transformers, bal-
anced crystals, tested capacity condensers, and
every needed part down to wire, terminals, screws
and Erla solderless connectors, which banish the
soldering bugaboo.

To assure quick, flawless assembly, the panel is
drilled and lettered, while the baseboard is stenciled,
correctly locating every unit and connection.

You yourself, therefore, can construct the most
advanced radio circuits, by the most efficient and
most economical method, confident that your re-
ceiver, sponsored by Erla, is unsurpassed. Ask your
dealer about Erla Knockdown Receivers, or, if
writing direct to us, give dealer’s name.

Department C, 2500 Cottage Grove Avenue, CHICAGO

Erla Push-Pull Transformer
is exclusive in core design
and shielding. Indispen-

Instant. positive grip of
phone tips without aid of
tools is provided through

Your dealer will be
glad to show you an
Erla demonstrator,
illustrating just how
Erla Knockdown
Receivers go to-
gether. - You. your=
self, can easily du~
plicate it in a few
hours time, using
only a pair of pliers
and a screwdrivers

The silky “feel’’ of Erla Precision Rheostats and Potentiometersis one
of many indications of marked advancement. The factory-adjusted ten-
sion of the special spring arm is undisturbed by installation. because
the novel single-hole mounting eliminates disassembling. Genuine Bake-
lite is used throughout, with special oversize alloy wire of excess radiat-
ing and carrying capacity. The minute. sensitive control. free from ad-
justment noises, is a notable characteristic. Rheostats, 6-. 25- and

40-ohm, $1.10. Potentiometers, 200~ohm, $1.25. 400-ohm, $1.40.

Infrostedsilverorgold, with
Bakelite knob proportioned
for utmost delicacy of touch,
Erla Dials improve any re-
ceiver. 2%, 3, 4" dia. 4"

shaft. Prices 50c to $1.25

Utmost amplifying power,
with extreme selectivity and
complete absence of distor-
tion, are made certain in re-
flex work through Erla Syn-
chronizing Transformers.$5.

Erla Fixed Condensers of
certified accuracy —warrant-
ed within |%—are now

Minuteindividual variations
in receiver characteristics
are most accurately com-

exclusive construction of
Erla Autogrip 2-Way Phone
Plugs. decidedly better. 75c¢.

sable for safe operation of
high resistance loud speak-
ers under fuil power. $10 pr.

pensated for with Erle Semi-
Fixed Crystal Rectifiers,
assuring best reception. $1.

available with ingenious
spring mounting for tubular
grid leaks. .00025 mfd—35c.
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Nationally Advertised

3 Tube Reflex—Tuned Radio Freauency
The 1\%‘%“6“1 Build Clyde Fitch’s Latest Hookup

Products

COMPLETE
“RICO”” KIT

Complete “RICO” Kit

Contains 3 “RICO” Radio Frequency
Transformers, coupled with the
“RICO” Straight Line Condensers and
Dials and two “RICO” new model
Neutralizing Condensers. The book-
let “All About Tuned Radio Frequen-
“cy” and.How to Build a Three Tube
Reflex Set, is complete in all details,
without the use of technical language.
Two drilling templates make it impos-
sible to go wrong in laying out the
panels.

This is the greatest value ever offered
for a high grade product.

ALL ABOUT

TUNED RADIO FREQUENCY |

FULL INSTRUCTIONS HOW TO BUILD:

& 3 TURE TUNCD BETLEA ReCIVER TUMO RLCUMASIVE MECHIvTA
4 TURED CRYSTAL AZCUVER

e & e scvraooret s e ot T ware T e
( ot s

FREE Eight page booklet, “ALL ABOUT TUNED
RADIO FREQUENCY,” giving full instruc-
tions how to build a Three Tube Reflex outfit that accom-
plishes everything a five tube Neutrodyne outfit does. A
postal-card will bring it.

SPECIAL ANNOUNCEMENT
(NEW PRICE)
“RICO’”’ No. 6 Headset

Price

Now manufactured
in three types, to
replace 43 plates,
23 plates and 11

plates.
No(':o :50 ..Rias.l. NEW TYPZ
mf;. en&e; ;;lnte %is
capacity) GUARANTEED FAMOUS
$1.75 Replaces = FOR TRI-POLE
. 423 “Rico” : ;
N‘E:on:enser .0"0‘(’)5 iﬂ‘ls — I ONE YEAR PULL
mfd. (23 plate
capacity)
C is condenser marks a revo-
$1.75 Th dens ks

No. 411 “Rico”

Condenser .00025 lution in condenser building. PRlCE
mfd. (11 plate

capacity) It is the simplest and most
$1.75 practical type of condenser as
Aithout il ™" yet developed for broadcast A
$1.50 and amateur work. This con- Finest pair of Headsets made
go*l“‘ff Sf;‘;“gs) denser has been developed by DON’T PAY MORE
o mid. o . .
0005 mid, (23 F1) our engineers after consider- INSIST ON ““RICO”
» mid. .
able research work and has Our large Production enables us to give you the full
been pronounced per- benefit of this unusually low price
g ==== COUPON=======% fect by CXPCrtS- Use coupon if your Dealer cannot furnish
H i o, RN-11 ! (135 3 ” §*====eSEND NO MONEY'®® ==
O S S ven, 0¥ 1 The thco condenser E rug s G e |
3 : 131 Duane ., New York. N. Y.
: g:n:'ll;ms;l“ caxu\catisux:p}ﬁen});“x:“e:ﬂ!? : ‘velg > 6 0z M : 2:%1;“&::;" cannot supply my needs, kind- :
g Kindly ’h“}m‘,“ "‘f}fhh " el pay the & The Old Style WeEl ghs \ Iy ship to me direct the following articles, 8
naterial. [ ] Ny 1
1 postman on arrival. L} 1 5 =~ A 'q H for which I will pay the postman on arrival.
. ' 0z. . SUA L0 S — '
: 1 “Rico” vernier type NI o
: | sty oo "*° | INDUSTRIES ..
- . CORPORATION 1 €SS .reeevrovarssveannen
. - M ateesssarsns enr
H : Old type requ'l res dlf 131 Duane Street, New York City : gti;'yduler'l name 18 ...ooneennnnn
e et e S ficult mechanism. Cable Address: Ricotrade. New York Yo m m m m m mm m mm on o m o 0n oo 00 o

Do NotFail to Read the “RICO” Advertisement on the Next Page
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TROPAFORMERS

the Tropadyne circuit one tube acts both as
oscillator- and detector, and is a frequency
-changer. This is where this_circuit gets its
name; tropaia from the Greek, meaning
change, and dyne meaning force. )
Fig. 1 shows the Tropadyne circuit. Only
one tube is shown, which is merely a {re-
quency changer when used in-a Super-Hete:
rodyne receiver, and may be used with g
type of Super-Heterodyne 1oz N
As shown in_the g
both loog

{Patents Pending)
The TROPAFORMER here illustrated is the

only scientific balanced intermediate Super-
Heterodyne transformer. It combines trans-
former and condenser, and cnables the trans-

former to be tuned to the very finest degree.
Once tuned it need not be touched again. Built
entirely of hard rubber.

The Tropaformer does away with special input
couplers, inaccurate, fixed by-pass condensers and
ineflicient, broadly tuned transformers. It may be
tuned to any wave-length from 230 to 10,000
meters, thus the advantages of either low or high
intermediate frequency ean be had.

The spacing of the R. F. transformer coils can be clearly seen. T X .
2, the oscillator coil; 3, the grid leak; 4 and 5. fixed .0005 condensers: 6, the tuning condenser; 7. oscillator condenser; 8, loop jack; 9, tune
R. F. transformers; 10, A, F. transformer; 11, potentiometer; 12, rheostats; 13, jacks for detector and loud speaker.

RS g

Rear view of the Tropadyne receiver,

The electrical center of the oscillator circuit
is approximately at the center turn of the
coil. In practice, this connection is not crit-
ical. It may be two or three turns cither
side of the center, without seriousl =
ing the efficiency.

Altho

@ @

The numbers designate the following instruments:

be tuned independently to the same or

1, the tuner;

dif-

Better than the Super-Heterodyne. Radio’s Latest Achievement

(Reprinted from August Radio News)

In the August, 1924, issue the Editor of
Rapio News has this to say about the TRO-
PADYNE circuit:

‘‘Here s a remarkable Super-Heterodsne rceeiver :
which we warmly recommend to our_readers. It has
several new and unusual features. In the fist place :
only six tubes are used giving as much volume as the
average 8§ tubce Supepr-Tleterodyne. The selectivity of
this set is unusual. Unequalities of the intermediate
transformers have now been done away with by tuni
cueh transformer.  After the transformer has been
tuned it can be left this w no further tuning being
neces: This system makes for maximium  shar
ness and vittum: volume. Another outstanding point
of superiority of the Tropadyne circuit is that it prac-
tically does not radiale, theveby net interfering with
other nearby receiving stations. Most Super-!Hetere
dyne cireuits, as is well known, are powerful radi- =
ators.””

s i

It is now possible to build a real Super-
Heterodyne that not only exceeds them all,
but is the only Super-Heterodyne scientific-
ally balanced. Heretofore when building a
Super-Heterodyne you either made or
bought the intermediate transformers. These
never matched as it is impossible to make
two windings exactly electrically alike.

‘While some firms are advertising matched
or balanced transformers this is a mislead-
ing statement because even though they are
balanced ever so well, when placing them
in the circuit they become unbalanced auto-
matically due to inductive effects between
transformers, lead wires, etc.

The TROPAFORMERS built according
to the inventor’s—Mr. C. Fitch—specifica-
tions can be scientifically balanced by any-
one, Each transformer is equipped with
one of our well known condensers which

is shunted across the secondary of the trans-
former. This is the big secret of the TRO-
PADYNE circuit and accounts for its won-
derful work. Once the TROPAFORMUERS
are tuned by means of the shunt condensers
they need not be touched again; the bai-
ancing is permanent.

Any other technical information will be
gladly supplied by us. We offer to the trade
and those interested in building their own
’IR_OPADYNE Super-Heterodyne the fol-
lowing:

No. 350 Kit coutaining four TROPAFORMERS
}\uth shunt condensers, tuner, shown under (1)
in the above illustration. and one oscillator coil,
shown under (2). Price complete with

booklet giving full dircctions. ... .... $28.75
No. 351 Tropaformer, cach ......... 6.75
No. 352 Tropadyne Bakelite Tuner, cach 1.25
No. 353 Tropadyne Bakelite Oscillator

coil, each ... ... . ... . . ... .. ... .. . 1.50

Use coupon if your Dealer cannot furnish

Femm===aSEND NO MONEY=mmmmmm

1 Radio Industries Corp., RN-11 §
31 Duane St., New York, N. Y.
¥ Gentlemen: s
T As my dealer cannot supply 1wy needs, kindly ship B
I to me direct the following articles, for whiehr I will B
1 pay tiie postman en arrival ¥
] 2
[ 8
13 ]
L} L}
i 13
] [
1 ¥
[ N 2
M Address ... -
1 City .8
1 N . Fl
3 My dealer’s name is .. o

VN W R N R R R OE R R D5 OO X2 D RS RS EX KD KX N O MO ©8 Y OM me oN

Do Not Fail to Read the “RICO” Advertisement on Opposite Page
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“BUILD YOUR OWN” WITH “RASCO” PARTS!
Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

o this ‘pase. | SPECIAL PRICES FOR THIS MONTH ONLY Money refunded if

sz‘oods do > not satlsfy

Dial Marker Vacuum Tubes ;:R,ED" (Adjustable) Cockaday Coil “Tapped ‘B’ Batteries |[Audio Freuueney Trans- Snnnge Rubber Gushisns
4 a o oud-Speaker Phone € positively guarantee
L;P‘Ix]:e bi.eeﬁ‘°¥ai§1},‘,§ gy:ru Only best make tubes ear-lg, o lbher gasket under- fl:lumm[eie?i b ”iff I\S“a“es these Datteries to be of|No better Transrormer Get rid of tube noise
Jusi drill a hoie in the|lied In stock. —Any tubeneath diaphragm, making P ndmgs @ long life. We carry only|made. Highest class ma-{due to vibration. Softest|
L anel mount the|replaced if defective, pro-|phone fully adjustable. b agnet wire. Has brass|iresh stocks. All with taps.|terials. Impregnated coils.[sponge rubber made, Siz
marker above the dial,(viding filament lights. |Gives amazing results as racktetsqforspanel or bixse N2250 Sm. 221 V.,.$.85/Silicon  steel stampings|235”x3”, 34” thick.
NVickel plated and nolished, loud-talker on 1 and g|mountin 1 atisfaection N2251 Medium Nary used. Save 50 per cent by
N7788  Dial Marker, |N201A 5 2o amp. $2.50|stages of amplification. | Suaranteed or moneyback.\size, 2934 volt...... 1.20/assembling it yourself. (N8989 Sponge.rubber
c $.05|N198 3 6 amp. 250[N2525 Speaker with B5!N2750 Cockaday coil $1.50|N4500 Large size, NI1100 Ratio 4%5-1 82 UO cushions, each .....,$,

IN12 1 1/2 2.50(7t, cord .82 85! 45 valt 2.30!N1150 Ratio 6%-1

s AR el b o {

Neutro-Transformer Moulded Variometer FONEKUSHIONS Straight Line Condenser |Radio F;euuency Trans-ﬁErll'.!P m P NEEW!! Dilectryte Panels
Can be used for all tuned|Highly suhstantial instru-iMade of sponge rubber.iSimplest and most Drac- QUbers us o fausiormer Highest diclectric
radio frequency circuits. (ment. Silk windings, 3%”|Make wearing sour x tical toe of condenser. _|Best Rtadio Freauency Ay e orults. erennth a5 per Dureat
Made for usual broadcast/Statt, | Flange "L ‘whenlers « pléasute. Dositive: |N443 ?nm i m?ggdce;fff Transformer developed so|Made of best materials.|of Standards.
waves, Sccondary has oDeimakes instrument panellmake reception a pleas-icity .o.....St75)arn  Designed by R . Coils impregnated.  Sill-IN7{00  7x10x3-167
euter tap. - Two genuine|mounting. 180 to 650ure. Sponge rubber will 0005 mrd, 25 |Lacault, Associate Editor o mtee Amipations; 7x12x3-16"
bakelite tubes. meters.  Money back if|last for years. Lisht aslplate capacity 1.75|RADIO NEWS. Air corejSare per cen: : 731453-167

S e b1 elf,
this instrument is not allla feather. N4I10 .00025 mfd. 11 {t¥pe. 200-600 meters. ;?xenmls’guc}t?gg turnished. 7x18x3-16"

N6909 Neutro-transform-jthat we claim for it. N3550 Fonekushions, set|plate capacity ......51.75|N2800 Transformer; size|N{{39 T,ansformer, N7210 7x21x3-16"
81, GS\N5350 _Variometer. .§3.00%f two $.421A11 types no dials §1.5011%"x2%” S! 50|Ratio 6% to 1....54.00'N7240  7x24x3-16”..1.
e —

BE SURETO
SEE
PAGE 815
OF

Three-Gang Socket Rasco [80° Variocoupler | Neutralizing Condenser Radiocite Detector Spaghetti Soldering iron
. Silk wire wound on bake-|p,q¢ ttern,  Genuine “RADIO NEWS’"] Basc solid black composi- Varnished %embls eam-{gp a1 % handiest]
Aluminum  shells, genus|lite tubes.  Six alestmracen o tion. ~ Automatic erystalibric tubing, 319 takes No, |yroarc ™ andies

taps. » 3}
ine heavy bakelite base,|Wave length, 150 to 600 gﬂ:’;gg,sf’mﬁmﬁ mﬁfggce; FOR NEW 10lder. Triple adjustments. |22 wire; takes 18 wrora(:,cemoﬂgrﬂgﬂg“;{g

Smallest, neatest detectorj20 wire; 21 takes 16 to 57
3 brackets for mounting,|eters. Tor panel mount-iioyyosition knob, easiest] 6« v n ; 3 then becomes handle. 5
12 nickel binding posts, moLney !;ée’f,undzgnxf l%“;;w regulate.  Size 3% | RASCO 200,000 I::d‘xlgcclte erystal. 18 ey 314 takes 22 to/{ong. Complete but with
Length 7%, not all we claim. long, 17 wide. GOODS N 1599 Dotettor. .....5.00|N319.550-321 Por ft, §.06|°00 PIug or wire.
. riocoupler pre-|N1202 Neutralizing con- N1898 Galena det. N344 Flexible soft rubber|N2200 Soldering
\5895 5. gang socket $1.50/paia $1.50/denser .., 840 e Ut $.501 nbino: 10 fest for,.S 20liren

(I MIWWM

6032

T 1425-3616 4

] 'agr:ri;:cei’grﬁles | Brass Rods ' Litz Wire 575008 i Tin Foil Switch Knob *“Raseo”’ Bezels
bAs we are discontinving ﬁ"slgnl“ g ;’“’é‘;ﬂ‘sth“;ﬂ,‘fd I’uces arve per foot. Ng" t} e: N701 7 AlI our tin foils come 4”!\199 Knob, 1347 qia,|Finest Bezel on the mar-
chese particular sizes,this|length seos ls N7(]2 167 nfc e.  Uniform produet) " et ' ket. Bezcl comes entirely
xmtenal 1< now offercd at|N6G32 1 No. 25 b&S §. 02 All Sizes per foot .S throughou height 9"; 8-82” serew.|nickel plated. Can be use

st. 1 3-16” thick. (length . .5.00 N830 B \'o 28 B& Copper F !Best grade only N850 has|N4451 has 8-82” orjon % or 3-16” panel.
N352 9‘(12" each 75N 1425 L 0. 21 B&S 03 L0017 thick. 47 wi 1500 sq. inches per 1b,  [10-32” bushing, no screw.
54 616x1935" 90{round, S, x\o 20 B&S .04(N5025 Copper Foil, per|N85I 700 sq. inches to lh N199 Knch 9. IO

N356 65107 caenrs. L5ONSOLS Rod, Dis cent discount in foot O[N85G Tin foil..,..lh. s e ¢

N357 6x4” each 65l-nund. lenwth | 5 0-faot 1 0[N85! Tin foil N4451 Rnob

- Mu;lunted crystgl-%gmt o Rasco Vernier a Angle, Bushing Panel  Mounting I Stora%erBatteries Rheostats and Potentio- | Rheostats and Potentioe
up has serew and adjust-|Why use a vernicr conden-|ynoto picee used to maunt Condensers _[Guaranteed for two years. meters meters.
e ented © ersctni.[sant il 2o anrihing and[pinels, efe. 1000 U lpogsiivery no better con-|Sed mroor terminais. Ber[COme with metal dials|Eish heat dicloctric base
ickel plated, polished. |everytiing a,‘vemlerhc‘nn(: 5-16" wide, height 7- 16” denser on the market, (ml VL’:, ts. e and composition knob, Ex-|Como with tanered, knurl
N3(8 Nickel Cup $.20{denser 1ccomphshes? N1475 Angle piece. Shafts 3477 Save from 10|N2400 Two volt, 40 cellent merchandise de-{ed knob, 235" d. Com
Radiocite ored. Clc‘clcét vernier made. Each sivivrvensesss.$.03 to 60 pcrccnt by assemb- mm houts a ..$3.90 spite low price. plete with nomter.
st most sensitive mount- Can bo_ used with any Adapter Bushing ling condenser yourself. [N640 Six volt, 40 N4210 6 ohm Rheo...$.27{N43(0 6 ohm.
7 [ongnges gia. " Noming th Makes %' dial b 3-16 NI L plate. ......S1101ER, RS ipurgpes 7-29|Na211 30 ohm Riio.. .30/N4311 30 ohua ..
N3|7 Radiocite Crvs:)leome spart. haft. %" long. »sz 21 plate. 1.2}, mp, hours . 9.50|N4212 200 ohm Po- 5[114312 Potentiomgter, 20¢
ohms . g

...$.25/(N1450 7 ernier ......S.18IN8 N8866 Bushing .....5.04/N4343 43 plate. _1.32[Shinned

Phone Plugs Bakelite Socket Condeasers Name Plates Binding Post Name Plates “Rasco’” Posts Cord Tips
”
1@ from %5¢ to $1.00|Octagon shape. Four nickel|Best made, paper-impreg-|All name plates brass 'Ehunes% (;ﬂmg;l:l“” Smfi Mado of black composi- Etcﬁndzgld phone cord tips
everywhere. Hard rubber|binding posts, phosphor(nated condensers. Capac-(With silver lctters. A Bat. —, |t Nsle G
composition shell and pat-|bronze contact eprings.| !y guaranteed, N8389 (Right or left) S.10 Bat —, Loud Speaker, Nﬁﬁu-al Each ....... $.08' 5 ILach. e 8.0
ented.cord tip hiolder. Fin-|Best brown bakelite, N300 Phono Condenser, 2809 gmms in 35 styl = ;"""tB R Acr_;_al. ;{N202 FHas nickel—platcsd i Separable Cord Tips
Wented. . Fin- . . ny denomination, gachidnpu “A” Bat, “B"Ibottom, each «.......5.0! i
ost workmanship through-|{N6510 Bakelite socket $.40" 001 820 ’ 04|Bat. No scider required. Wiref

tyle -, Loop ‘““C** Bat. ¥

3 5 N5056 Grid Condenser, P by cpr Dozen, each style....§.90/zoes in ferrule.  Shank

out. NG:.IOO et ?\I.ade 0002F ............8.20 31;:?:511, Sscu]ég\ ba’é’]\ground “pr g:w. Ak N{22 Initialed Binding l)‘i)lgsd it tight. Nieke]
N1030  Rasco Telephone|entirely of composition.in5059 Gnd Leak Cong  [black letterin NGO Name Plates, all Posts. Six popular sigles s

Plug. Tach $.35/Best made. Bach ....S.35idenser, 0025. 0!IN715 Seale, l ach ...$.15lstyles, each $.03/E $.06IN2800 Each.........$.0€!

RADIO SPEClaLTY COMPANY 98 Park Piace. New York Clty

Factories: Brook vn, krid e,
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““BUILD YOUR OWN>* WITH “RASCO” PARTS!

Prices Lower Than Ever

“Perfect’”
These new

Lugs Spider Web Forms
and improved Fine forms to _wind your to huld rotors. Lengm Brass strip % wide;
1 " Made from \1“ bearing 2% ",

” 2% shaft|[1-16" th: 67 long
Seasoned fibre, (1%  thread

bR Give
|hot flume. Great
]\\m k.

oo

N8g8I §” "Toreh

Alcohol Blow Tuicnes

Pnunenvrn
Base consists of PThono-
(me.m into which fits a
fie enineled fibre hmn
Size of horn_ 127: liell

intense|
for fine

s 1"  long|Ni430 Per length
6 thiek center and ﬂﬂe“déd sleeve ' Iong. Nl43| Brass tubin
Bl L.cad wire goes into tubo. side holes for

I k feet’’{-0th 57 diameter.
ESgs.o' l"}“usctl)l’m. P”si)cgz N3200 Svider form.
Nozen lots 201 ""°71 Snider form.

jsingle picce  of metal.

.8.25
.25

; 67 long;

lennh $. 15

Threaded Brass Rods

these take on¢ vacuum
tube,  Grasp tube firmly.
Rest by test. Sct of 4 §:27

{Sold in 6" ]l‘n"Lh\ [
N8032 8.-32

N?132 §- thread.

1y

thread. §. Oa‘mxh )IU\ i1
a51R7

5o]6%%7. Slip ]”hunn(lmtu
r.lend on a single telephone
receiver,
N1321

nigd

N8982 3” Torch
N4I04 Rogin Cor
non-cox
Phoneuum, Inc-

Yoo

1 uliva Hatiio Frea. k. l
grades|Build your own Neut
Neutro-Reflex w nh

Moumed Dials

very  hest : L

Bushings abso-jdyne or

W utely truc.  Dials cannot this kit. Contains 3 R.F.
vobble. Letters inlaid in “e“tro-Transformers

B 'ast white cnamel, All .0005 condenser attached:

dials for 34" shaft. 1¢ao Neutralizing Conden-
N3074 Dial 27 s O;LFS Also illus. book.

N3075 Dial 3” 778 Radlo Fre(;\;esngé

Y .

Melotone Lowd Sneaker‘ Nicke! Lugs
Dest popular foud speaker.|All lugs are tinned.
Tibre horn, heavy metal, ¥310 DBrass Lugs for No.
base, five ft. cord. Nickel|8 screw, doz.
| -casencek, Greatest tuned|N311  Copper
Horn Nos, 6 and 8 scre“s
65" [ lozen - KNI
N309 hper ror
6 and 8 scres\s,
§.10!

N255 Melotone Speak- \'os
$4.001 toz.

Binding Posts Double Phonodapter

N030 Sm. size, %" high,|Fits all phounographs and
nickel finish, each...$.04/will take any standard
124 Initialed Binding double head ~ set, thus|
Posts; Antenna; B. Bat. making your phonograph
Bat. -4 B. Bat.|a loud talker. Made of
Gmund oast metal, nickel plated.
613 soft rubber bushings.
N45 Spring Dosts, ea. .04 NI1320 Double Phono-
N44 Spring Posts, es. .07 dupm = .8.65137

Al
45 A, Bat, —
Phone; ecach ..

1Jl[ radio purposes.

Highest grade

cabinets

.$. IU 1

for|N7(0 Panel, 7\10", $2.60 |base.
Txl!

Throw Switches
Mounted on composition|, N
block, Small enough for ),

Bakelite 186°
i De Luxe Style
natural
wound

es of
kelite,
C“hSll}i . 8
num  bracke 47
$.25 Primary 13 taps.
350 meters. -

$.35!N2150 Coupler

N410¢ Single pole.
N4f0l Double Throw
Single Pole

Wood Cabinets Loop Aerial

ma Top isjsoned hard wood.

Total
3,00|loop 36”.

height
N712 Panel,
0{N714 Panel,
N718 Panel,
N721 Panel,
N724 Panel. Tx24”

3.40{than 5 minutes.
3.75/N2660 Two ft. loop a
4.20{complete

Cardboard Tubing Radio Cement
y seamless tubing made| gy,
(I *Insx(le Diameter. Weather resisting.
—Ou(sxde Diameter.

N6G0O, ccvered wires.
TL

with  this
require ne form,
hold together solely
this cement.

;N 2 " N1750 Cement,
0., 8. |5 bottle

3.}
3
N6604,

L

2.0z

Coupler

color
with
Cast alumi-
shaft.
180 to NIUCI

.. $2,35] ‘l 1003 Plu

mahogany Made entirely of well sea- I
c. Com-isolves all
hinged. Made of %” stock. [plete with all parts au(} making *
of tions.
Can be put to-|square or round bus-ba
3.(5|gether by anyone in less|wire,

ial,

Used| Sauare
“|particularly for cementing
Coils cov-
cemen:
Wires |2

with

.............. -8 50'N4400 Per_foot......S.02

Jacks and Plugs ‘

Bost materials. Silver|T:
contacts. Factory making|:
PPostai Telegraph
malies these.
N1000 Jack 4 springs §.65|U
Jack 3 springs .75
002 Juck 5 springs .80

g .38

Cord Tip Jack
placc of  bindi
tip_ tirny

o
No

~oldeum; neee.

NI1500 Cord tiv
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This

Wire Connectors
big little article
troubles when
“** wire eonnee-
Made to take 1 ’]h”

Nickel Screws

Made of  brass,
plated.  Flat and round
head style. Any thread
up to 10/32”.

Price, K", %",

with a pair of pliers, long, dozen ...,.. 5\
N2975 [ Wire Con.|lrice, sizes and 17
inectors, 12 for .....$0.05|!ong, dozen 30|

Can be attach ul

Phonodapter
Will fit any phone.
your phonograph
talker. Fits all phono-
graphs. Made entirely of
pure soft rubber with
brass tube insert.
N1310 Phonodanter. .$.38

‘ Bus Bar Wire
wire, /187 x

already  tinied,
soldering  casy.

in  2-foot lengths

NG400 Rus Bar,

len
Green Siik Cord
Rublier Insulation.

\

1/1(‘”
i Sold

$.05

nickel I

Make/Famous
a loud|Transmitters.

over for §1.
genuine article.
tation.

Diameter
N9895 chrnphonc

¢‘Rasco’” Switch Points
Nickeled and polished.
N30t 247x} 6-32"
oz,
N304
thiclk,
N305 v

X,

127, doz.... .|
h (li.’l. 3-16"
doz.... .1

Series Parallel Switch
Quick change from
eiveuit to another.
s jcommosition knoby,
plated  fittings.
radiug 1%4”,
N2950 Series Damllel
- $.2

switeh

on
Black
niclce

Blady]

wuo-Lobwen C
|For Reinartz circu
0 meters. 19 taps.
434”7 Q@iam.; 1% cente
opening. Coil js firm and
wiH not fall apart.

N2660  Coil
mounting.
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ers

Skinderviken Buttorn

Microphono  for]

Sold al
This s the
No iwi
Smallest and mos"

sensitive microphone made
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COMPLETE SET SALE

Reinartz Receiver

Exactly 23 shown with
mahogany c¢ab inet,
panel, all necessary
Instruments, binding
posts and pattern for
ussembling,  This set.
can be put together
by anyone 1n a few
hours. You can cover
1000-1500 miles eas-
ily with this sct.

AT REDUCED PRICES

Autoplex Circuit Will bring broad-
cast on loud speak-
er on single tube.
Complete as pic-
tured here. All
parts, including
mahogany cabiret,
panel, instruments,
binding posts, ete.

#, Can be put togeth-
er in a few hours

Wanted

This Company is always in
the market for new ideas. Any
small specialties in demand by
the radio fan will he highly
welcomed by us, Some of the
articles shown on this page
originated with our customers,
whom we paid well for the
ideas. Send your sketch or

'\? i/
, 5‘“

e

model
Department,
pany.

8 ceiver 50

N9988 Remartzs 3 Re-

addressed to Research
¢/o this Com-

NE06O

.80.87

SPECIAL

Genuine RICO 2000
ohm double head set.
Standard plhone with
6-foot cord.  Tripole
type. Regular price,
$4.00. Qur  special
price N6060.

.
Money back
satisfactory.

it not

NEUTRO REFLEX—The Wonder Clrcunt'

Here is one of the most talked
of radio circuits that has been
produced this year. Why build
a five tube Neutrodyne receiver
when the NEUTRO-REFLEX
will duplicate the results on three
tubes? This famous circuit was
developed by Clyde Fitch, and
was_fully described in RADIO
NEWS for Aungust, 1924, pages
188-189.  Practically the same

“outfit is now made by one of the
largest Neutrodyne manufactur-
ers. This circuit does the work,
brings in the distance AND has
the same volume as a five tube

\SERS ARE NEEDED WITH THE NEUTRO-

Our outfit comprises all necessary parts to build this set as follOws 3 “Rico’” NEUTRO-
TRANSPOPM!‘RS 3 “Pilot low-loss 21 Plate Condensers; asco” standard Audio Trans-
formers; One “Rasco” Jack; One “Rnsco”LGrid—Lc:\k Condenscr; One “Rasco” .001 Fixed Con-
denser; 3 Bakelite Sockets; 3 “Rasco” 30-ohih Rheostats; One 7 x 21 Mahogany Cabinet; 7 Binding
Posts; One 7 x 21 Dilectryte Panel; 30 fect Bus Bar Wire; One Base-Board; 7 Binding Post Name-
plates; One set of directions, Blue Prints, eftc. Total price of the goods listed .$25.83

OUR SPECIAL PRICE FOR
THIS MONTH ONLY

3 Tubes Do The Work of Five

500 MILES ON LOUD SPEAKER

Neutrodyne set. NO NEUTRALIZING CO\D]
REFLEX. Uscs three 201A tubes.

The ““Rasco”™

CONTAINS 75 VACUUM

Catalog

TUBE HOOK-UPS, 300
'LLUSTRATIONS. 500

ARTICLES, 84 PAGES
ANl Armstrong Cir-

cuits: These impor-

A POSTAL

FREE
BRINGS IT

tant circuits are ex-
plained clearly, all
values having been giv-
en, leaving out nothing
that could puzzle you.
Just to name a few
of the Vacuum Tube
circuits: The V.T. as
a detector and one-sten
amplifier ; all Armstrong
circuits; one-step radio
frequency amplifier and
detector; three stage
audio frequency ampli-
fier; short wave regen-
erative circttits; 4-stage
radio frequency ampli-
fiers; radio and audio
frequency amplifier; in-
ductively coupled am-
plifier; Armstrong su-
perautodyne, etc.

"ﬂﬂ'r'
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Four Tube Sets
As Low as

\\A“{ v Radie
Witi: Service

ZARKA radio instruments
are demonstrated, sold, in-
stalled and serviced by direct

factory representatives only.These
men have been thoroughly trained
byour own engineerswho designed
and perfected Ozarka.

The success of any radio instru-
ment, like the automobile, depends
on the quality of service rendered.

No matter how perfect any radio
instrumentleaves the factory,little
things may sometimes go wrong.
You've no doubt learned, by costly
experience, that the ordinary
handyman cannot properly service
your automobile. The same is true
of Radio. Troubles are generally
caused by very little things which
are exasperating to the owner, but
are quickly corrected by the man who

~uwwwe=® istrained on that instrument.

Today 1934 factory trained representatives are authorized to wear the Qzarka
button. These men know Ozarka perfectly; more are now being trained; soon
there’ll be one in every town.

Without obligation to you, the Ozarka representative will set up an Ozarka in
your home on trial. He won’t claim that it is better than others. All he asks is
the opportunity of letting the Ozarka do its own selling With your own operating
you must satisfy yourself that it has no equal for volume, tone, distance and ease
of operation.

The Ozarka Representative will erect the most effective aerial possible. He
will teach every member of your family how to receive results from your Ozarka
which will make you the envy of your radio friends. More than this, he can
and will keep your instrument working perfectly at all times. Ozarka quality
speaks for itself. Ozarka prices, quality considered, are low. $39.50 and up.

Let us send you the stories of Ozarka long distance reception— from many
people who have heard London and Manchester, England; Cardiff, Wales; Glas-
gow, Scotland; Buenos Aires, South America; and even Honolulu, H. 1. Write for
freeillustrated book No. 200. Please give name of your county.

OZARKA, INC,, 804 Washingtsn Bivd., Chicago, Iil.
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Ozarka SffersReal Opportunities

It is not exaggerating to state that hundreds of thousands of
homes are waiting for “Radio with Service.”

In other words they are waiting for the Ozarka trained man.
Already we have 1934 such representatives, and the field is barely
scratched. Ozarka training is very thorough, intensely interesting,
and quickly absorbed through study in spare time, by any man
who is mechanically inclined.

Three other qualifications are necessary: the desire to better your
condition, willingness to work, and at least a little capital.

You may not think that you possess the necessary selling ability. But with
the qualifications just mentioned, plus Ozarka training, you can _and will talk
convincingly of what Ozarka will do—and you can set up the Ozarka instra-
ment in the approved manner that insures satisfaction.

Lack of information is keeping thousands and thousands of prospective
purchasers from enjoying radio. They think that operating a radio is the job
of an expert. They fearthat their investment in a radio instrument will not bring
the results they want.

This situation is “made to order” for the Ozarka man. He has only to let the
Ozarka Receiving set do its own talking - itsresults will sell itself—and thus con-
vince folks that is the set they want. He sells it on the basis of satisfaction
guaranteed—sets it up all in first class working order— and keeps a supervising
eye on the installation until familiarity has resulted in confidence.

foebIOzark; Plan ’offen you malz;e I:inoney. more :ndepsndence, and
possibly your first real opportunity to build up 1=
a permanent, profitable business of your cwn. \\\\

The Ozarka plan is fully described in a largel
illustrated book. A copy will be sent to men
who are willing to tell us fully about them-J
selves. Unlike any book you have ever read,
the Ozarka book 1s a true story of life, of men,
of why they fail, and how they succeed, 1t 1s
founded on the principie that nothing 1s im:
possible to the man who 1s determined and
willing to try

In territory not now covered, the right |
man is wanted. The investment in money is
small, but investment 1n time and study is
considerable. If youare willing toput torth
the necessary effort to obtain a splendid
profitable business of your own, write and
say “Send me your OzarkaPlan Book No.
100.” It may be the turning point in your g
life. Don’t fail to mention the name of §
your county,
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By HUGO GERNSBACK

HEN we come to analyze radio| reception -as it is at present,

we are confronted immediately by the word interierence.

A first-class set that tunes exceedingly sharp is a boon and

at the same time very elusive. A first-rate set using, for
instance, regeneration, tuned radio frequency or the Super-Hetero-
dyne principle, will tune sharply with certain exceptions. The ex-
ceptions are due to locality. A set which tunes so sharply that it can
eliminate any station and bring in another at will, may work exceed-
ingly well in the country and yet give little satisfaction in the city, or
perhaps wice wersa, depending altogether upon locality.  So, the
inherent fault does not lie so much 1 the design of the set, but in
the focation, as alrcady mentioned. And most important, it is the
broadcast- stations which-cause most of the interference.

To give an example, suppose you have an excellent radio frequency
or Super-Heterodyne set which brings in great distances. Suppose
you are located in Chicago and you wisli to listen in to, let us say,
WBAO located at Decatur, Illinois. This station operates on 360
meters wave-length which is 833 kilocydles. But if you will con-
sult your broadcast station list you find that in the country there
are no less than 163 stations transmitting on this particular wave-
length. Now, there is a strong chance that a dozen of these may
be operating at the same time. It is true that some of them may
be 1,000 miles away. But the very fact that yvour set brings in the
far away station begins to operate to its detriment. The chances
are that you will not be able to tune in WBAOQO. As a matter of
fact you may pick up another station operating on 360 meters—
833 kilocycles—or you may not be able to tune in to a 360
meter station at all, as scveral of the |stations operating at this
wave-length may be heterodyning each other. This, in simple lan-
guage, means they are interfering amohg themselves. A good
analogy of this wonld be a dozen pianos, standing in a big hall.
If six out of the twelve pianists were all to strike simultancously
the key A flat, it would be inipossible for you, no matter how well
you were listening, to tell which one particular piano was sounding.
They would all come to your ear with EFC same sound frequency.
Dut suppose again you have ecleven of the pianists striking the A
flat and one among them strikes the high C; immediately you
would be able to pick out that piano from which high C originated.
Exactly so in radio. "

The trouble in radio today, particularly in this country, is that
broadcast stations operate either on the same wave-length or on
wave-lengths separated insufficiently to make tuning easy. No matter
how sharp the receiving instrument may tune, cither now or in the
future, it witl be impossible for such a set to separate the stations
operating on practically the same wave-letigth.

It is a fact that the shorter the wave-length becomes, the easier
it is to scparate the various stations. For ipstance WOAW operates
at 526 meters, 570 Lkilocycles. In order |to preclude the creation
of interference immediatelv below and abpve this wave-length the
next wave-length at which a station may operate must be scparated
from the former by several meters. Thus WCX, 517 meters, 580
kilocycles, is separated from the 526-meter station by 9 meters, while
the next station immediately above, namecly KYW, 536 meters. 560
kilocycles, had to be separated by a full ten meters.

Oun the other hand the lower we go down in the wave-length the
easier it becomes to separate the stations. This is because of the
fact that the lower the wave, the higher the frequency in kilocycles
and when vou tune sharply it is not the wate-length which interests
us so much as the number of kilocycles| by which the stations
are separated. For instance, station WHAG operates on 222 meters
or 1,350 kilocycles, while station KFOB operates on 224 meters or
1,339 kilocycles. Although the two stations are only separated by

two meters there are eleven kilocycles between the two stations—
enough to enable a good set to tune in either one of them without
interference from the other. The further we decrease the wave-
length the easier it becomes to sharply tune to the various stations.

For instance, if we could produce and use—and shortly we will—
say a 4-meter wave-length, we would find this wave-length to have
75,000 kilocycles, while at 5 meters we should find 60,000 kilocycles.
In other words, between the wave-lengths of four and five meters,
we have a difference of 15,000 kilocycles. This translated into every-
day language means that all the broadcast stations in the entirc
world, even if there were 5,000 of them, operating simultaneously
could comfortably work without interference between the wave-
lengths of five and ten meters—a startling fact, but true.

T}le authorities in Washington already have come to this con-
clusion and the Department of Commerce will shortly rcarrange
wave-lengths on a different scale. At the present time there are
more than 500 hroadcast stations operating on wave-lengths be-
tween 545 and 222 meters. Soon this will be changed to 545 to
200 meters. While this may help the present situation, the chances
are that in the distant future all the broadcast stations will be
operated on waves far below 100 meters. While there is, of course.
no likelihood of this being brought about immediately, the trend of
the times is in that direction.

When VYireIcss, as it was then called, was young, it was com-
mon practice to operate stations from 6,000 to 16.000 meters. If
such wave-lengths had been adopted for broadcasting it would he
alr-ost impossible to separate the stations unless their wave-lengths
were hundreds of meters apart. But we slowly are learning that the
short wave-length is a step toward the ultimate in efficiency. For
one thing—and this is quite important—the lower the wave-length,
the less interference there will be between stations; but still
more important. at wave-lengths below 20 meters static is a thing
of the past. No more crashes in the phones or loud speaker!
Almost uncanny quiet reigns in that low region of the wave band.

Nor is this all. At the present timc, as every radio fan knows,
it becomes almost impossible to pick up a distant station during
daylight. Not so with the low wave-lengths. With them daylight
does not seem to affect transmission at all, nor is fading noticeable.
Recent experiments have been made with a 90-meter ivave-length,
and European stations came in quite well during the daytime with
no fading. Station KDKA, Pittsburgh, which has been transmit-
ting on an extra short wave of 68 meters comes in just as loudly
during daylight as at night. The same is the case with Station
WGY which. is now broadcasting on a wave-length of about 15
meters and is covering tremendous distances. It is as vet more or
less difficult to build receiving sets operating at such low waves,
but all these things will be solved in short order.

The writer well remembers, when in his editorial in the February,
1912, issue of Modern Electrics he first advocated that amateurs
be allowed to use a 200-meter wave-length. The amateurs them-
selves ridiculed the idea and the law-makers in Washington were
only too glad to assign this low wave-length to the amateurs, he-
cause the authorities then thought it certain that it was impossiblc
to receive and transmit at such a “ridiculously” low wave-length.
Nevertheless the writer was completely vindicated in the vears that
followed and the amateurs, thrown upon their own resources, had
to find means of operating at this wave-length. The tremendous
distances they have covered and are covering every dav using this
wave-length is sufficient proof that it was not impossible. The
writer feels certain that within the next ten years all broadcast
stations will operate on wave-lengths below ten meters.
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Determining Longitude by Ra

How the Goast and Geodetic Survey has successfully employed radio as a means for determ-

ining accurate longitudes at isolated locations.

OR the past three years the Coast

and Geodetic Survey has successfully

made use of the Naval Observatory

radio time signals sent out through
the Annapolis’ radio station in determining
accurate longitudes both in the United States
and Alaska.

The use of radio for determining accurate
longitudes on land is 4 new and important
development in the radio field. Mariners
have, of course, depended for several years
upon radio time signals for obtaining longi-
tude at sea. Thev have used the audible
method for receiving the signals and have
compared the signals directly with their
chronometers. This method is not accurate
enough, however, for longitudes on land,
as a tenth of a second of time is far greater
than the allowable limit of error for this
class of work aund it is doubtful if the
audible reception of radio time signals can
be depended upon even that closely.

It became necessary to devise some auto-
matic mechanical method for receiving and
recording radio signals if they were to be
used for land measurcments. Various kinds
of apparatus for this purpose have been in
use in observatorics and laboratories for
some fime, but none of them were found
to be suitable for field conditions, being
cither too heavy and cumbersome to be
transported conveniently or too delicate and
complicated for ficld use.

By C. H. SWICK

RAD!O 5
RECEIVE R- RECC"v JER

At the request of officials of the Coast
and Geodetic Survey, the Bureau of Stand-
ards undertook to design the required ap-
paratus. Dr. E. A, Eckhardt and Dr. J. C.
Karcher, physicists at the bureau, after
careful experimentation, finally succeeded in
constructing ‘a radio recording device which
has given excellent results. [t has record-
ed the Annapolis time signals as far away
as Skagway, Alaska, about 3.000 miles. The
difference in time between Washington and
Alaska made the regular 10 p. m. time
signals too early for the mnecessary star
observations 1n Alaska, which should be
made near the time of the signals, and so
the Naval Observatorv sent out special time
signals at 4 a. m. while the Alaskan work
was being done.

THE APPARATUS

The new recording apparatus consists of
a receiving set with a special sensitive relay
which is operated by the incoming signals,
which, in turn, operates the pen of a chrono-
graph and makes a pyramid in the line traced
on the chironograph sheet. The local chrono-
meter is also connected with the pen through
another relay so that it, at the beginning of
each second, makes another pyramid in the
line on the chronograph -sheet. The result.
therefore, is a permanent record of a direct
comparison of the local chronometer with
the Naval Observatory clock and this en-
ables the difference of longitude to be com-

NAVY TRANSMITTING
STATION SENDING
TIME SIGNALS

Radio News for November, 1924
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Time signals transmitted
from the Navy station at
Annapolis, Md., are picked

up on a recewer recorded in
Alaska and emp]oyed to ac-
curately check the time dif-
ference between the two
pqints, a distance of 3,000
miles, In this manner time
Jocations or longitudes are
determined.  The receiver-
© recorder employed by the
Geodetic Su-vey in Alaska, is
portable and can be trans-
ported to any desired point.
T}ns is a decided advantage,
as frequent changes in loca-
tion are necessary.

puted. A small section of a chronograph
sheet is shown in an accompanying illustration.

Longitude is the distance of a point in

degrees minutes and seconds east or west
of the meridian through Greenwich, Eng-
Jand. The most convenient and accurate way
to measure longitude is to determine the
difference in time between some place whose
longitude is known “and the place in question.
For example, when it is noon at Greenwich
it is 51 minutes and 44 seconds past 6 o’clock,
a. m., local mean time (not standard time)
at the Naval Observatory, Washington,
C. The difference in time hetween the two
places is, therefore, 5 hours 8§ minutes and
16 seconds, and this corresponds with 77°
04" 00" of longitude.

To measure the difference in the longitude
of two places it is necessary to make star
observations to determine local mean time at
both places, and then to send some signal or
series of signals which will travel practically
instantancously from one station to the
other to find out how much the time at
the eastern place is faster than the time at
the western place.

It was formerly the practice to transmit
these signals by wire telegraph or cable
line or bv a combination of the two. This
required “each station to have a temporary
wire connection with some telegraph office or
line and so involved considerable expense.

Now that radio signals are used in place
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The radio receiver-recorder employed at Skagway. Both the chronometer (under the table) and the radio receiver are connected to relays which

actuate separate pens on the chronograph.

of the wire signals there is practically no
restriction in the location of stations. They
may be placed anywhere the equipment can
be carried no matter how far from rail-
roads and telegraph lines. This is a great
advantage as it makes possible accurate
longitude determinations on small islands, at
the tops of mountain pecaks, or in the in-
terior of jungles.

The tests of the radio method during the
past two years or more scem to indicate
that it will give ecven greater accuracy than
the wire method. The various relays and
repeaters in a telegraph line introduce a
variable lag in the transmission of the wire
signals—that is, an appreciable time is re-
quired for the signals to go from one sta-
tion to the other and this time varies for
different stations. The only lag in the radio
signals is due to the receiving and sending
sets and this lag may be measured and an
allowance made for it. The speed of travel
of radio waves through the air is about
186,000 miles per second which means, of

course, that the transmission time is
practically zero although corrections are
made in the computatiéns even for this

small amount.
The radio recorder has been found very
useful in other lines of work. For instance,

The chronograph is seen at the extreme right of the photo.

in measuring the intensity of gravity it is
necessary to determine the time required for
a pendulum to make oue oscillation with an
error less than one one-millionth of a second.
The rate of the chronometer with which the
pendulum is compared must therefore be
determined very carefully and accurately.
Vormerly this was done by making star
observations at each station but now the

The relays are to the left of it.

chronometers are compared directly with the
Naval Observatory clock by means of the
wireless time signals and all the trouble
and expensc of making star observations
is avoided.

Thé radio recorder may also have com-
mercial value both for making permanent
records of important messages and also in
saving the time of skilled radio operators.
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A specimen §—

chrono-

graph sheet |

showing

how the

time sig-

nals and

the chrono-

meter read-

ings are 1 x

recorded
side by
side.

Clearing the Ether of Electric Power Noises

N organized effort is being made by the

lectric light and power companies to
eliminate electrical interference other than
radio type, which, of late, is the cause of con-
siderable complaint from radio fans. A
sub-committee on radio of the inductive co-
ordination committce of the National Elec-
tric Light Association headed by H. P.
Liversidge has just reported on its investi-
.gations, the results of which are pleasing to
most of the companies following up com-
plaints of radiation.

The committee feels that the power com-
panies should confine their service activities
to their own lines and equipment, or such
as they sell to customers. They are hardly
justified in tracing causes of radio interfer-
ence located on customers’ premises, it is
said, although asked to do so in many in-
stances. Complaints of such interference,
however, it 1s recommended, should be
studied and classified and forwarded to a
central office for reference, until the prob-
lems are better understood and the technique

of locating the trouble is perfected by oper-
ating companies. The committec belicves
that a special type of receiving stt, satis-
factory for distant reception on loop aerials,
should be employed for preliminary observa-
tions to dectermine the sources of interfer-
ance. Experiences indicate that such a set
combined with a less sensitive outfit, such
as an exploring coil and audio frequency
amplifier, will give good results.
Future recommendations as to activities
(Continued on page 804)
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PART II

HE three ycars following DeForest’s
“graduation from ‘the’ Mt. Hermon
Preparatory School and his entrance
to Sheffield Scientific School of Yale
University mark the real growth of the
man. Until the latter part of his con-
cluding year in the prep school, there was
little evidence he was more than a youngster
Itke others of his station’ and "age. The
opening of new vistas, which camc about
partly through his own questioning brain and
partly through the stimulus of reading and
study, brought him to a realization that all
life’s problems could not be solved by the
simple childish faith taught him at home.
The chief reason for the retardation
of his growth to mauvhood may be
partly laid to a lateness in discovery
of life. .

One of the most potent factors in
his growth away from the old cir-
cumscribed view of humanity and
cthical relation and the realization of
the complete science of the universe
and life was, paradoxically, a Bible
cssay he prepared during his last
months at Mt. Hermon.

As usual, DeForest was stony
broke. Graduation was only a few
weeks off and the announcement of
the bills for it was already out.
While in the midst of deep con-
iemplation as to where the necessary
funds for graduation might be ob-
tained, an announcement was inade
to the effect that a prize of fifty
dollars would be given for the best
essay on some Bible theme. De-
Torest saw his chance. He im-
mediately began work on an essay.
Following the teachings of his
{ather, and noting the worthiness of
the subject, he began to pray, night
and morning, for the success of his
cssay.  As the contest grew near
its close, lie increased his study upon
it and likewise his prayers for its
victory.

Tmagine the feeling then on
Graduation Day when the prize was
awarded not to him but to his dear=
est enemy, a chap who, according to
Delforest’s memory did not need the
money at all and who was no
scholar; a fellow who ranked low
in his classes.

SCIENTIFIC HABITS

The scientific habit of mind then
asserted itself. DeForest reasoned

From this episode: DeForest. began and
built up.an entirely new system of-life values.
Before, he had taken pretty much for granted
what was given him by his father and his
religious training. With the awakening of
the first doubtings he found it necessary, in
order to be mentally honest with himself, to
construct his ideas and ideals to -conform to
observance and his own logical processes.
The fight was a long and bitter one. Nearly
three years were consumed before he finally
arrived at a philosophy which satisfied his
mind. = Always there was the belief, simple

and unreasoning, in the religion of his home.
He had utter faith in his father and mother
and he knew that their lives had been built

and Work of

DeFore

with himself thus:
“God has been given a chance;
this is an experiment even as a salt

and an acid in a test tube. I need
the money badly. My father has
spent his  life in the service of God;
I have always been devoted to His

ways, and now, when I am in great need
{or the sake, not of myself, but my father,
God chooses to grant this prize to one who
has little necessity for it. The Bible prom«
ised me this, if I had faith; and my faith
was absolute. I must believe that God is
ereat and good and will not wilfully cause
pain and disappointment.  Therefore, the
only conclusion which I may draw from the
observed facts is that God does not take a
hand in the regular affairs of man. He
delegates the running of things terrestrial to
certain inflexible laws and does not inter-
fere for special cases, not even for faith.”

Lee DeForest as he looked at the time of his grad-
uation from the Sheffield Scientific School of Yale
University.

upon a foundation of this faith. As a re-
sult, all of his questioning into its-validity
made him feel as though he was being dis-
loyal to them.

The vacation period intervening between
his last year at Hermon and his matricula-
tion at Yale was so filled with interest that
he had little time to follow up the problems.

He began the vacation by doing something
absolutely unheard of in the annals of that
school. For two weeks, night and day, 14,
sometimes 16 hours a day, he “boned,”
“crammed,” studied like mad for his en-
trance examinations at Yale. Some of the
subjects were completely new to him. He
read three cntire new books of the Aeneid,

re_—read Caesar, mastered spherical geometry,
trigonometry, etc. Then on the last day he
went down to New Haven and took all the
exams—preliminary and final in three days,
and passed every one, entering thus without
a condition,

Then for his “vacation.” He went to a
small town to sell books again. But only
until he had saved enough to pay for a short
visit to the World’s Fair in Chicago.

He was lucky enough while there to get
a job pushing sight-seers’ chairs about the
Exposition Grounds. This permitted him to
stay on until the opening of his college term,

The venture was an enjoyable one and a
financial success. With his usual precocious
capacity and desire for learning he
visited every exhibit and studied each
new mechanical display.

New Haven and Yale brought a
new set of circumstances, a novel
environment, a foreign view of life.
The more perfect and beautiful
physical surroundings and the psy-
chological effect of attainment of a
measure 0f success (he had looked
forward to Yale for many years, and
the realization of what we set as a
success is nothing more or less than
2oal) brought him to a realization of
forces within himself which had be-
fore been latent.

Adversity, that Dean of the School
of Experience, took a personal in-
terest in this combative pupil. De-
Forest’s early training had given
him a queer conception of the world
and its forces. He considered nature
as being entirely against him; every-
thing must be won by hard fighting.
This belief grew out of his early
teaching which postulated a Devil
always waiting to devour the unwary
or lazy. The result, in the end, was
a pugnacity and a constantly egotistic
attitude toward those around him and
to life generally. It gave him a be-
lief in hard work that prepared him
for an almost unimaginable amount
of it. Heredity donated an indomit-
able will to this mixture.

HIS FELLOWS

His belief in the shallowness of
most human beings left him very ex-
clusive as to companions. At Mt.
Hermon he had no friends, as the
word is ordinarily understood; arid
at Sheffield the same condition ob-
tained for the most part of the first
year. He did not cultivate com-
panionship—possibly because he had
not the first idea how, since his early
life had been spent entirely alone.
Most all his potential friendships of
the first years were immediately
nipped before they had even a chance at de-
velopment by DeForest’s characteristic ex-
treme righteousness.

He went about the town with fellows of
his class but he was not of them. Really,
he did not understand them at all. When
romance winked he followed and enjoyed
himself, only to return home and write of
the sordidness of stolen kisses and sweet
vows. When vivacity and jollity held forth
on the stage he likewise partook deeply,
only to repeat the formula of self abase-
ment by writing a criticism of time wasting
devices. Many such encounters with the
lighter side of life he essayed to enjoy
with others, but since he could never take

Biography vecorded by W. B. Arvin of Ravio Nuws, under the personal direction of Dr. DeForest.
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the joy of the occasion frankly, since he
always considered such enjoyment as a
crime -in violation of his conscience, his
companions did not have the feeling of a
community of interest; and since none of
them were forced into the same battlc against
narrow minded conscience they had no un-
derstanding of him and hence made no real
friendship. Consequently, DeForest grew
more and more into himself, fighting his
interminable battle for knowledge.

Since his present observation was so thor-
oughly opposed to his early training, the
latter naturally slowly gave way. This proc=
ess is an interesting development. He dis-
covered Spencer and Thomas Heunry Huxley
and read them. Naturally, their logic
sounded much better than the allegorical
tales of creation given in the Bible. De
Forest immediately decided against his early
training and became an adherent of evolu~
tion. This ushered in a larger problem.
What about a soul? His early training had
been that the soul was the most important
part of man and the evolutionary studies
secemed almost to rule it out. In trying
to correlate the idea of the Soul and Evo-
lution he cvolved some extremely naive ex-
planations. He would study hours in an
attemipt to find the proper explanation for
the entry of the soul into the body.

PHILOSOPHY

All during the first year at Shefficld, his
frece hours were spent in the reading and
study of philosophy. His position shifted
gradually from the faith of his father to a
rationalistic, scientific one. After the con-
ceptmn and acceptance of this new position
in theory a second year was required for
putting it into practice. By his last under-
graduate year the change was complete.
The new DeForest was as foreign to the
original bumpkin who entered the school
three years before as quail is to hamburger,
yet he carried just as strong a belief in
his new faith as he did in the old and we
find him preachmg for broadmindedness in
his last year just as hearmy as he cried
for moral reformation in his first. From
absolute absence of social contact, which
was his state at the beginning of the Yale
period, he developed into the normal gre-
garious human being before the end.

Never being extremely brilliant, as the

gy o

The lighter side.

At a celebration DeForest put a sky rocket to a very novel use.,

Joy was

added to the stunt by the accuracy of his aim.

word is generally mecant, but rather slow
and deep thinking, there was a sort of mo-
mentum to his mental power which seemed
to force him to an inordinate amount of
work. His one method was to force down
obstacles by sheer weight of energy and
work. The ability to take advantage of a
favorable circumstance, or to use personal-
ity or “pull” to gain a desired end was not
in him. ‘Besides, his unflagging self-reli-
ance and pride—maybe not exactly pride,
for it was really nearer a complete self-
dependence bred of his early training—
forced him to this position.

Aside from carrying the regular course
of studies, which was found sufficient to
keep most men busy, the first year at Yale
he worked in the psychological laboratory
as a means of supplementing his allowauce
made and attempted to market four major
inventions and several minor ones, carried
on a reading course in electricity, failed
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One of DeForest's first essays in the field of pure electrical science, showing his theory of
electrical phenomena.

miserably in one love affair while making
a success of numerous flirtations, attended
all the school’s athletic games and wrote
nearly fifty thousand words for his soul's
sake on his philosophical = meanderings.
Withal he ranked well up in the first divi-
sion of his classes and was given honor-
able mention for scholarship in chemistry.
His ambition was to take the general ex-
cellence scholarship prize, but German pro-
hibited. He went to church every Sunday
and to a student Bible class on Wednesday
nights, as well as joining in the evening-
long celebrations which followed every ath-
letic victory. This extreme activity was a
characteristic which followed him through
school.

FIRST INVENTIONS

The first Yale invention is notewurthy if
it was not a success. It consisted of a
novel method of joining the forks of a
drawing compass. After conceiving the idea
he submitted it to paper and then wrote
the specifications. As soon as it was coms=
plete he sent it to Keuffel and Esser in an
attempt to sell it

The invention was returned
time with the notation that
available since it necessitated

in a short
it was un-
drilling a

. hole through the center of the yoke. De

Forest, upon this decision, promised himself
never again to attempt invention in a field
promising so little room for original achieve-
ment.

His second invention took the form of a
puzzle. At the World’s Fair, which he
attended the previous summer, a small for-
tune was made with such a device and
DeForest hoped to do likewise. After sub-
mitting it to cleven firms and having it
returned unaccepted a like number of
times he decided that possibly the idea
wasn’t marketable!

The most pretentious essay of the year
was the design of a new trolley car system
submitted in competition for a $50,000 prize
contest held by a New York rapid transit
company. For more than six weeks he
used everv spare moment for the perfec-
tion of his germ idea. He submitted it to
paper, as before, with an elaborate set of
specifications, sent it to an expert for criti~
cism, and waited in agony for the outcome.
But without making an award the board
of directors of the company announced the
contest had been called off

(Continued on page 836)
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HORTLY after the Japanese earth-

quake in the fall of 1923, a non-tech~

nical friend of the writer came to him

and asked if the radio vibrations in
the cther generated by vacuum tubes might
not have caused the disastrous earth vibra-
tions which had just rocked Tokyo into a
mass of ruins. He thought they might, and
liis question called for a serious answer.
The writer told him that if there did exist
any intimate relationship between the two
forms of vibration, the degree of that rela-
tionship was still one of the unsolved prob-
lems of the universe; but that there was a
possibility of using the vibrations generated
by the vacuum tube to detect and mcasure
the intensity of any earth tremors which
might occur, and that with an extreme de-
gree of sensibility. That is, vacuum tubes
may be used with seismometers to make
these instruments more sensitive.

THE METHOD

Below will be described a method whereby
this may be done, but before proceeding, it is
well to explain how earth tremors are de-
tected, the instruments used for their detec-
tion and measurcment, and the principles
upon which they operate.

seismological instrument is any device
which is used in the study of earthqualkes,
or in the science of seismology. A seismo-
scope is an instrument which enables an
observer to see the effects of an earth tremor
or a light quake; a seismophone is one
which cnables an observer to hear the ef-
fects; a seismograph is an instrument which
writes down or record the cffect of the
yuake in permanent form; a seismometer is
an instrument used to measure the intensity
and direction of an earth disturbance. Some
seismological instruments which are in pracs
tical use combine all of these into one.

The problem of detccting an earthquake is
{o mount a material body, such as a massive
ball of lead, in a way which will allow it to
remain in a fixed position when everything
around it moves. Inertia, one of the basic
properties” of matter, is made use of. It
is not possible to make the ball of lead re-
main absolutely in the same position, because
it must be attached to the earth in some
way, and when ‘the earth moves, the ball
will move also; but by making the mechan-
ical coupling between the earth and ball very
loose, it is possible to approximate the ideal
condition very closely, so that the movement
of the ball is inappreciable. It is the rela-
tive movement of the earth and the ball
whieh indicates the occurrence of an ear@h-
quake.

I T T 77 %
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A simple form of seismoscope which may be
used to detect earthquakes visually.
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Uacuum Tube Oscillators

By J. E.

The seismograph at
the American Mu-
seum of Natural
History, New York
City. Earth tremors
tend to move the
mechanism in the
center. This slight
movement is trans-
mitted mechanically
to a series of stylii
which record the
displacement of the
earth on smoked
paper. (Photo cour-
tesy of American
Museum of Natural
History, N. Y.)

THE PRINCIPLE

The principle involved may be illustrated
by an everyday experience in a street car.
Suppose « man is standing erect in the car,
with his feet close together. When the car
starts suddenly, the man tends to remain in
his original position because of his inertia,
and consequently he falls towards the rear
of the car. When the car stops suddenly,
the inertia of the man keeps him going, and
hence he falls forwards. If the car should
turn suddenly at a curve, the man tends to
continue in a straight line, and consequently
he falls toward the side of the car.

The spectacle the man presents in the car
is analogous to & seismoscope. But if he
should rest his finger lightly on the dusty
window, and allow it to trace a curve on the
glass as he {falls backwards or forwards,
then the analogy would be a seismograpl
And if he should step on some one’s toe, and
that one should scream, the analogy would
be a seismophone,

Violent earthquakes may be perceived
without the aid of instruments. A person
may actually f{eel the shock under him; a

Mﬁih: vibrations or earth tremors

actuate the seismograph as they
pass. Though the ordinary type
seismograph is exceedingly sen-
sitive, the vacuum tube type is
more so. It will record earth
tremors that ordinarily would
be too weak to actuate the
mechanical seismograph.

loose window pane may rattle; insecure ob-
jects may topple over; dishes in the china
closet may fall and break; the plaster in the
ceiling may crumble and fall to the floor.
All these are indications that the ground has
shaken.

Earthquakes of less violence will not give

any such indications. Although they are no
longer dangerous to life and property, they
arc still of immense scientific interest, and
it is necessary to use sensitive instruments
to detect and study them.

A simple seismoscope which may be used
to detect earthquakes just feeble enough not
to give direct indications of a disturbance
is shown in Fig. 1. This instrument exag-
gerates the tilting effect of the ground which
accompanies an earthquake wave. If the pin
a, which has a head slightly flattened, were
placed on the bed plate, it would not topple
over as the earthquake disturbed the table;
but when it is placed on the platform p, it
topples over muich nore readily. The plat-
form is placed at the upper end of a long
rod 7, the lower end of which is imbedded
in plaster of Paris contained in a watchglass’
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Any disturbance on or near the crust ()
of the earth tends to set up earth k:
tremors in the form of waves which
are transmitted in -all directions.
These waves decrease in amplitude
as the distance from the source of
the disturbance increases.

ecord Distant

b. A heavy lead ball Pb is attached to the
rod to furnish the stabilizing inertia to the
rod. The bed plate is levelled by means of

the levelling screws s. As the bedplate
moves under the influence of an earthquake,
the rod and the platform at its upper end
tilt, and the balance of the pin a is upsct.
This instrument merely indicates that an
earthquake has taken place; but it may be
arranged so that it will stop a watch and
thereby tell when the quake took place.

But an instrument of that type is merely
a curiosity and is of no value in the study
of scismology. More sensitive instruments
are required—instruments capable of record-
ing and measuring the smallest earth tremors
whether these be rapid or slow, of local or
distant origin.

The more sensitive instruments usually
take the form of some type of pendulum.
Fig. 2 shows a simple type in which % is the
lower end of a long wire or cord and Pb a
heavy lead weight attached to it. A short,
stiff rod projects from the lower side of
the weight down to the point a. Here the
short end of a lever bears upon the rod in
such a way that when the pendulum swings

= OSCILLATORS

&

NDENSER PLATES;

TO AMPLFIER
D RECORDER,

The vacuum tube
seismograph. Any
vibration of the
earth causes a like
movement of the
lower condenser
plate, thus chang-
ing the capacity of
the condenser
proper. This in
turn alters the fre-
quency of the first
vacuum tube os-
cillator, conse-
quently raising or
lowering the beat
note as the case
may be.

in a planc at right angles to the paper, the
lever turns about the fulcrum f, and the
stylus S at the extremity of the long end
moves over the surface of the cylinder C.
This cylinder carries a strip of smoked paper
upon which the stylus writes the record of

the movement as the clock-«driven cylinder .

rotates.

This vertical pendulum is free to move in
any vertical plane, but it is only when it
moves in a plane at right angles to the paper
that the full effect of the movement is
registered on the smoked paper. If it moves
in the plane of the paper the movement will
not be recorded at all; and if it moves n
any other plane, only the component of the
motion at right angles to the paper will be
registered. To get the whole effect of any
possible movement it is necessary to have a
second lever mounted at right angles to the
plane of the paper so that movements in
the plane of the paper will be recorded. A
separate cylinder may be used for recording
the movements of the second lever, or a
system of levers may be employed to trans-
fer the two components to the same cylinder
and record the two side by side. Move-
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ments occurring in any planc between the
two principal planes will be shown on both
the records, and the intensity and direction
of the disturbance may he determined by
the relative imtensities of the two compo-
nents.

At Catano, Italy, is a pendulum of this
type which consists. of a 061 pound weight
suspended by a wire 82 feet long. The
ratio of the multiplying lever is 12.5. This
instrument is especially used to detect the
tilting of the ground that accompanies slow
waves originating at great distances irom
the point of measurcment,

The horizontal type of pendulum, illus-
trated in Fig. 3, responds mainly to hori-
zontal movements ol the frame to which
it is attached, becausc it can only swing
about the line connecting the two -pivots and
move in a horizontal plane at right angles
to the paper. The heavy weight Pb is held
at some distance away from the axis of
rotation by the rod . A long arm /i which
carries the stylus S extends from the ball
to the cylinder C. A system of multiplying
levers may be inserted at 1 if it is desired
to make the instrument more sensitive.

As was the case in the previous pendulum,
this responds only to movements at right
angles to the planc of the paper. To get
movements that occur in the plane at right
angles to the paper, it is nccessary to mouunt
another horizontal pendulum at right angles
to the first. This may be attached to the
same frame, and a system of levers may he
emploved to transfer the movements to the
same cylinder for registry.

Tilting and lateral displacements of the
ground are the most important movements
that accompany earthquakes, but there are
also vertical shifts. These are small and
require sensitive instruments for their detec-
tion. One type of seismometer used for this
purpose is shown in Fig. 4. It consists
essentially of a heavy weight Pb suspended
by a long steel spring. The weight is
mounted on a lever as illustrated in order
that the effect of a very long spring may
be obtained with a reasonable length. By
adjusting the ratio of the two arms of the
lever, that is, the position of the point a
along the rod 7, in relation to the weight
of the ball and the stiffness of the spring,
it is possible to adjust the pendulum so that
its period of vibration is very long, an essen-
tial condition for sensitivity to slow earth
movements.

In practical seismometers the weight of
the ball may vary from a few ounces to a
score of toms, and the length of the pendu-
lum arm from a few inches to a hundred
feet. The multiplying factors of the levers
may vary from one to several hundred,
and the levers may either be mechanical or
optical. The method of recording the move-

ments depends on the size and construction

b
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A more sensitive type of seismoscope taking
the form of a delicately suspended pendulum.
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Fig.5

Schematic diagram of the two oscillator circuits composing the vacuum tube seismograph.

Oscillator A is coupled to oscillator B by the coil L.

It is necessary that both oscillators

be shxelded

of the seismometer. In some of the more
rugged idstruments pen and ink are used to
write on-a” strip of -paper, ‘or d metal stylus
is used to trace the movements ‘on smoked
papér. When optical-levers-are uéed to mag-
nify the movements of the pendulum bob, a
beam of light is emploved to make the record
on a strip of photographic film. This method
is used particularly ‘with small instruments
of delicate construction.

It is in connection with the detection and
measurement of the movements of the pen-
dulum bob with respect to the earth-attached
frame that the vacuum tube may be used to
good advantage in seismological work. The
pxob[em is to detect a very small dlsplace-

Upper. pivet

T Fig 3

A horizontal pendulum seismoscope.
delicate pivoting system employed.

Note the

nient and to measure the minute distance
moved.
CONDENSER MICROMETER

Perhaps the most sensitive instrument yet
devised for measuring infinitesimal distances
is Prof., Whiddington’s vacuum tube ultra-
micrometer. This instrument consists of two
very high {frequency oscillators which are
loosely coupled to each other and adjusted so
that there is an audible beat between the
frequencies of the two. The oscillators are
carefully shielded from all outside disturb-
ances which might affect the frequencies;
and they are also shielded from each other
except for the intentional coupling necessary
to produce the beats. Their construction and
design are such that the frequencies remain
as constant as possible with changes in oper-
ating conditions.

An illustration of two oscillators that may
be used is shown in Fig. 5, in which T are
tickler coils, L oscillating coils, C-1 and C-2
oscillating condensers, L, is a coupling coil,
C-3 a by-pass condenser, and R are fila-
ment rheostats. Oscillator A is kept at a
constant frequency. while the frequency of
B is caused to vary by the movement it is
desired to measure. as for instance the move-
ment of the pendulum bob in a seismometer ;
and this is done by varying the capacity of
the condenser C-2.

The capacity of a condenser made of two
parallel plates is proportional to the area
of the plates and inversely proportional to
the distance between them. Therefore if one
of the plates moves towards or away

from the other plate, the capacity of
the ‘condenser will change; and if that
condenser forms a part of an oscillating cir-
cuit, as C-2 in Fig. 5 the frequency of
the oscillator will clmnge This change in
the frequency will appear as a change in
pitch in the beat note between the two high
frequencies, and this change in the pitch
may be accurately measured by comparing
it against tuning forks or a standard audio
frequency oscillator which has been cali-
brated.

In applying this to the measurement of
the movement of the pendulum bob of a seis-
mometer, one of the parallel plates of the

condenser- is fastened to the earth-attached |

frame and the other to the pendulum bob, or
to .the extremity of the magnifying lever.
The two oscillators are then adjusted until
the beat frequency between them has the
desired pitch, say 1,000 cycles per second.
Then, if an earth tremor disturbs the adjust-
went by producing a relative displacement
between the plates of the condenser, the
pitch of .the- beat note will change. An

: observg&rr'liste:}\ing in with the telephones in
- the sccond oscillator will then hear the earth-

quake as a falling and rising in the pitch of
the beat note; and for this reason the ar-
rangement may be called a seismophone.

RECORDING INSTRUMENT

Now if it is desired to record the varia-
tions in the beat note, a specxally constructed
audio ‘frequency amplifier is required. The
amplifying power of this circuit depends on
the type of recording instrument used. It
the photographic method is to be used, very
little power is required in the output of the
amplifier, because it is only required to turn
a tiny mirror, against which a beam of
light is directed. But if the other forms of
recording mentioned above are to be used,
somewhat greater power is needed.

One requirement of the amnlifier is that
the current in the output be proportional to
the frequency of the beat current impressed
on it over a fairly wide range of frequencxes
about the standard selected. For instance,
if 1,000 cycles per second be chosen as the
standard, or steady state beat frequency,
the current in the output of the amplifier
should be proportional to the frequency be-
tween 500 and 1,500 cycles per second. To
bring this about it is necessary to employ
a special filter, or corrective network, in the
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circuit, to suppress the current at one end
of the given band and amplify it at the
other, Thls will cause the displacement of
the stylus or the beam of light tc be pro-
portional to the change in the beat note,
and consequently to the displacement of the.
pendulum bob with respect to the seismome-
ter frame. .
A few words may be said about the sen-
sitivity of this arrangement. Suppose the
distance between the two plates of condenser
C-2 is represented by #, the small change
in this distance produced by an earthquake
or other disturbance by dx, the frequency of
the oscillator B by £, and the change in this-
frequency cause by the change dr by df.
2z df
Calculation will then show that dxr = )

or that the displacement of one of the plates
of the condenser is proportional to“the dis-
tance between the plates and the change in
the beat note, and inversely proportlonal to
the frequency of oscillator B. Suppose then
that 2 = .01 inch, f = 5,000,000 cycles, and
that it is,possible,to‘ read‘df to one cycle
per: second, which is possible under certain
conditions, Then d» = 2X.01X1/5,000,000
= 4X10-9 inch; ie., four billionths of an
inch. Prof. V\’hxddmgton actually measured
a distance of five billionths of an inch. By
increasing the frequency of the -oscillator,’
decreasing the distance between the con-
denser plates, and increasing the accuracy
with which the change in the beat note is'
read, the above sensitivity may be greatly
increased. Then if the condenser plate is

F/g 4
Another arrangement wherein advantage is
taken of spring suspension and single pivoting.

placed at the end of a. multiplying lever
which has a ratio of 100, it is possible to
detect 2 movement of the earth of less than
five hundred billionths of an inch, or .000,-
000,000,05 inch.

Ot course, any attempt to attain such
sensitivity would be accompanied with enor-
mous difficulties, mechanical, electrical, and
thermal. There would be spurious mechan-
ical vibrations, the electrical oscillators
would not remain constant for any length of
time, and there would be changes in the dis-
tance due to variations in the temperature.
But for practical purposes such sensitivity
would not be required, and most of the
sources of error could be eliminated or com-
pensated for

(Continued on page 831)
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Flg. 6
Complete layout of the vacuum tube seismograph, The beat note produced by oscillators A-B
passes through a filter to an audio frequen(}:ly ampld;er where it is built up sufficiently to actuate
the recorder.
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The Microrhone Without a Diaphragm

- By NICHOLAS LANGER

A new type of microphone functioning on an entirely different principle than the wusual form.

Its construction is, in a manner, similar to the vacwum tube in that it has a filament and a
plate, though they are exposed to the air.
M IEITI LIS ULV L O T UL I b, e 3 PR TR Gl e AR L )
A photo of the Kathodophon. No diaphragm is utilized, advantage being The capacity and resistance coupled speech amplifiers used in conjunction :
taken of the phenomenon that air becomes a conductor in the proximity : with the Kathodophon for stepping up the weak voice currents, in a German :
of an incandescent element. H broadcast station.

adopted Dby the well-known firm C. Lorenz,
G., and developed to a broadcast micro-

- OST difficulties of constructing a
microphone capable of converting

existence in the air the simplest way to con-
struct a microphone without a diaphragm is A,

sounds of all frequencies with equal
exactness are caused, by the complicated
propertiecs of diaphragms on which nearly
all modern microphones depend for their
opecration. Ifor the investigator there re-
mained therefore two possibilities only in
the way of improvement, either to make a
carcful study of the properties of dia-
phragms, and to provide some special com-
pensation for their imperfections, or to dis-
pense with the diaphragm altogether. The
latter way appeared to be the morc practical
one. There exists very little doubt that the
perfect microphone must be looked for in
this direction.
Since the sound waves have their actual

1

to make the air itself a conductor between
the clectrodes and to utilize the resistance
changes of this air path influenced by the
sound waves. A microphone working on
this principle is the Glow Discharge Alicro-
phone of Dr. Phillips Thomas, which con-
sists of a small electric discharge hetween
two electrodes separated a fraction of an
inch from cach other upon which the sound
waves impine.

Another intercsting microphone of this
class was invented some years ago (1919)
in Germany by Messrs. H. Vogt, Dr. Jo
Engl and I. Masolle for the purposes of
speaking miotion picture, which, with the
advent of German broadcasting, has been

phone called the “Kathodophon” because it
utilizes the phenomenon that air becomes a
conductor in the proximity of an incandes-
cent cathode.

The Kathodophon (photo) consists es-
sentially of a small perforated metal tube
representing the anode and of a pin made
of a fireproof material, the end of which
is made flat like a chisel. There is a groove
in the flat surface. Into this small groove
a thin platinum wire spiral made incan-
descent by a battery is placed, the platinum
wire and its neighborhood being coated with
a special oxide. There is a potential of
500 volts placed between the cathode (pin)

(Continued on page 798)
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i 400,000 COPIES OF “RADIO NEWS

: ITH this issue, Rapto NEwsS breaks all records of any In order to print this issue it required 530,000 pounds of white
s radio publication. It also eclipses Rapio News former paper. If stacked on top of each other the 400,000 copies of
[ high record. Of the present issue 400,000 copies have this issue would be sufficient to reach 12,500 feet into the sky,
: been printed and circulated. This issue contains 240 pages and  an cquivalent to the total height of 16 Woolworth Buildings
8| covers. There are a total of 281 columns of reading matter in  placed on top of each other.

: the magazine, the rest of the issue comprising the advertising 1f all the copies were laid end to end in a single row, they
g | section. would reach from New York to Allentown, Pa., a distance of
s This number is the largest in point of size, in point of text, 75 miles. It took 13 freight cars to transport the paper alone—
: in point of advertising and in point of circulation that has ever AND RADIO IS YOUNG YET. If Rapio NEws has done
s | been printed by any radio publication, without exception. all this in five years, what will it do during the next ten years?
H -
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The United States Coast Guard Cutter Haida which played such an important role in assisting the
round the world flyers and despatching all news pertaining to the adverit to the waiting world.

N an official announcement on the
World Flight the war department stated
the purpose of the flight in these few
but sufficient words:

“To demonstrate the feasibility with which
aerial communication may be established be-
tween the various continents and -to obtain
desired information concerning the opera-
tion of present type aircraft in various cli-
mates of the world.”

An- Army officer, in close contact with the
flight, has stated. that one of the greatest
lessons ‘of the flight has been learned upon
communication. If the Pacific is to be
crossed as a regular business it is essential
that better communication be established
along the. Aleutian Tslands. Between Dutch
Harbor Naval Radio Station and Japan there
is not a single radio station.

Radjo was imperztive and vital to the suc-
cess of the flight. There were three princi-
pal reasons:

First, the planes were hopping from three
10 scven hundred miles on cach jump. I't
was necessary to know the weather coud!—
tions along the line of flight. These condi-
tions had to be known carly in the moru=
ing so that the flight could start as soon
as possible.

Second, if one plane fell during a hop the
other planes were to proceed to the nearest
radio station and drop a note telling about
the accident. This made it possible to send
assistance within a very short time.

Third, publicity. The flight would be of
fittle value if the people of the United States
were not informed of its progress. This
news was wanted at once by all the various
news organizations of the country. Radio
was the means of getting the news out.

Thesc three reasons caused the radio work
in connection with the World Flight to as-
sume extraordinary proportions. Most of
the radio work through the Aleutian Islands
was done by the Coast Guard Cutter Haida.
The traffic reached its height between Aptil
18 and May 18,

PLANS

April 18 found the Haida at Unalaska.
Three of the planes were at Chignik. Major
Martin had gone down at Kanatak while
cn route from Seward to Chignik. The
Algonquin was assisting him.  The other
planes were expected to proceed to Unalaska
the first favorable weather.

Three planes hopped off from Chignik for
Uunalaska on April 19. Arrangements made

7(1;{1_0 Officer, Coast Guard Cutter Haida.

by the Army Air Service Advance Officer
were excellent. FEach cannery station, on
the route, sent notice to Dutch Harbor, giv-
ing the time that the planes piussed over.
The Haida listened in and was able to give
cach report to the Advance Officer before
he received the word from the Naval Radio
Station.

When the three planes reached Unalaska
plans were discussed for the work to the
westward. The hops west of Unalaska were
{from Unalaska to Atka, from' Atka to Attu,
and from Attu to the Xuril:Islands. The
Haida, Algonquin, and Burcau of Fisheries
Tender Eider, were to be used along the
hops. Two destroyers, the Ford and Pope,
were stationed at the Kuril Islands.but could
not leave their assigned positiofs.

The section through the Aleutians repre-
sented the hardest part of the World Flight.
Distances were carefully calculated. The
cruising radius of the planes and assisting
vessels was considered. The radio equipment
of the vessels was estimated. Definite std-
tions were assigned for each hop. The de-
tails were largelv worked out by the Ad-
vance Officer who submitted them to the
Radio Department of the Haide for sugges-
tions. He evidently was pleased with our
ideas as he embodied them in the plan. One
of the suggestions we made was to- let the
Coast Guard operators do the entire work.
The Air Service had secured permission for

Radio News for November, 1924

Howthe Navy Radio
Helped the World
Flyers
By LEE H. BAKER*

ENSIGN, U. S. COAST GUARD

Naval Operators to be used wheréver needed.
They were especially to be used at the shore
station. We believed our operators could
handle the work and secured permission to
go ahead. This permission placed the final
word on making the shore station a Coast
Guard station in every respect. A splendid
system of relaying reports was organized.
Plans were perfected for a search in case
one of the planes should go down. The
whole thing was well done and it would
have been interesting to have seen it placed
in gpe;ation. The complete plan was never
used.

MAJOR MARTIN’S ACCIDENT

The accident to Major Martin's plane
upset all calculations. With the assistance
of the Algonquin he had succeeded in reach-
ing Chignik. -He attempted the hop from
Chignik to Unalaska. -Arrangements for
the same cannery reports had been made.
The only report reccived was from Chig-
nik, telling he had left. For hours the . Haida
and Dutclh Harbor. listened in for news.
The other points had not scen the planc.
This meant that he had not passed the first
reporting station, King Cove. The plane
must have fallen between Chignik and King
Cove.

The Algonguin was in that vicinity and at
once started a scarch calling for assistance
from the cannery vessels nearby. The
Haida, carrying the Advance Officer, left
Unalaska to assist-in the search. Major
Blair was left at Unalaska.

For three days the heaviest radio traffic
poured in and out of the //aida. Falsc re-
ports and reports containing no news, direc-
tions, orders, and suggestions for a better

(Continued on page 832)
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The plane Chicago, one of the mechanical birds -of that memorable group which circled the
globe under the pilotage of courageous and experienced army aviators.
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Radio Pictorial
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il ‘Left:
. apparatus going through the streets of New York

A special motor car equipped with radio

" broadcasting music is the -latest. This special
radio motor car left Chicago last April and is
touring the country giving street demonsmans
The photo shows children listening in on radio
music by the use of 20 sets of ear phones and }

’ .a loud speaker. ©Kadel & Hi
? : - i
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} Right: - Few radio enthusiasts are able to

boast ol such a complete assortmert of radio

\{ receivers as adorns the radio room of Peter o

Testan, Jr., of 2123 Troy Avenue, Brooklyn, {ig "0

3] N. Y. Some of the outfits in evidence are = 3 3 &

Super-Heterodynes of several types, Neutro- | ;

dynes and simple regencrative receivers, A "

switching arrangement makes it possible to *
instintly use any of the sets plctured.

v Fotograms. N. Y.

I —1] s

e

Lett: A new type of radio car made its appea:—
ance at the Democratic Convention. It was a
magnificent limousine all fitted with an elaborate
antenna -system on the outside, and sensitive
radio receiving apparatus inside. It was used
every day in the vicinity of Madison Square Gar-
den to permit great crowds on the outside of
the Garden to hear everything going on at the
Convention. ~ © Kadel & Herbert.

B

Right: Something new in. radio sets. Ger-
trude Dalton and her unique broadcast receiver
+ which' requires. no aerial, no ground and no
“A” or “B" batteries. -It works directly- from
the light socket.. The loud speaker iis con-
tained in-the right hand section of the cabinet.
It is a three tube set and measures only 7 by
18 inches. © TFotograms, N. Y,
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Above: ‘“Fighting Bob” LaFollette of Wisconsin,
Independent Progressive nominee fér president, seen
rehearsing parts: of his speech before the newly-in-
vented talking moving picture machine which he will
use during his campaign. This apparatus was invented
by Dr. Lee DeForest, the originator of the three ele-
ment vacuum tube. The pictures and the voice are
recorded on the same film. © Henry Miller News
Picture Service.

Left: President Calvin Coolidge examining a

pnew type of portable radio receiver especially

adaprable to automobiles. This receiver can

be used while the car is in moticn. © Hengy
Miller News Service.

%BBUUOD

Right: This interesting picture
shows three elephants very much
taken with a radio set. Mrs.
Jumbo, on the left, is trying to
determine from where the sounds
come, with the aid of her trunk,
while Mr. Jumbo, on the right, in-
sists on turning on full power.
Kadel & Herbert.
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Above: Col. E. H. R. Green, son of the late
Hetty Green, in his miniature electric drive
runabout which is equipped with a sensitive
radio receiving set. He uses it mostly for
picking up concerts from his own broadcast
station, WMAF, at Round Hills, South Dart-
mouth, Mass. © P. & A. Photos.

<

Above-right: Chief Tony Tommy, re-
elected to the highest position in the

Seminole Tribe to serve as chief for = £ e
the next ten years, ‘gets a bit of ‘the — = = Y
white man’s civilization at Fort Lauder- <

gale, Florida. This is the first time

the Florida warrior. has ever listened

in and he braves the camera man with
his squaw and papooses.

@ P. & A, Photos.

Above: Major L. O. Gardner, publisher of the

magazine ‘“Aviation,” on the Mall in Central

Park, New York City, Speaking to an aviator

who is hovering, cloud covered, somewhere
far aloft. @ Wide World Photes.

Left: C. A, Weaver of Bar Harbor, Maine,

the village smith, finds it much easier to do

his work to the accompaniment of radic music.

The tap tap tap of his hammer keeps time

with the meclodies,. What ho! for the anvil
chorus. © Fotograms.

e Y C




While his son was making a zecord-break-
ing flight in circling the globe by air
plane for the first time in history, Jasper
Smith, Commander Lowell Smith’s father,
"sat at his radio almost constantly listen-
ing for tidings from his son. . The photo-
graph above shows the older Smith at his
highly efficient radio set keeping watch
on the air. @ P. & A. Photos.
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new high powered br

d.

The British Broadcasting Compa

ny has ereéted a
at Chelmsford,

Enzland..from which they hopé to carry on 2 number
of experiments looking toward the improvement of

general broadcasting.

the

The. above photograph shows

of
Y
above the Marconi factor

the

Two years agn R. M.
Holm was not interested
in radio, then one day
having nothing better ic
do, he picked up a copy
of RADIO NEWS at a
newsstand to read going
home from work. The re-
sult of this little episode,
is graphically shown in
the above illustration.
Mr. Holm has become a
radio fan and a part of
his collection of appar-
atus may be seen in the
photograph.

towering high

ry where it is installed.

Mexico City recently
enjoyed its first radio
show. At the left
may be seen a corner
of the exposition and
a number of - the
young lady ushers
who show visitors
over the various ex-
hibits, wearing deco-
rative loops on their
heads. © The  Gil-
liams Service, N. Y.
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Right: Corporal John H. Sadler
of the United States Signal
Corps, becausc of his excellent
record as a radio operator has
been assigned temporarly to this
special station which was erect-
ed for the sole purpose of at-
tempting the reception of signals
from the planet Mars. A long
wave Navy receiver in conjunc-
tion with a radio frequency
amplifier and a large loop aerial
is being employed. The loop
acrial consists of ten turns of a
cable composed of twelve wires
each insulated from the other
and was designed by Dr. Rogers
of Underground Aerial fame:
© Henry Miller News Picture

Service. .

Above: Professor C. Francis Jenkins
(right) and his new photographic recording h
receiving apparatus used in an attempt to

catch messages sent fiom Mars. © Henry

Miller News Picture Service.

Above: This- 24 tube radio receive',
designed by Messrs,” Dowding and
Rogers, - English - radio experts; was
constructed for the purpose of attempt-
‘ing to pick up any radio signals that
may be sent from the planet Mars. It
measures three feet square and an
ordinary two tube set is shown beside
it to give an idea of size comparison.
It can be lifted by two men only with
ifficulty, © P. & A Photos.

Left: An -enterprising land-
lord in the Bronx, New York
City has had steel supports
of uniform size built on the
roofs of hig apartment houses
for .the benefit. of tenents
who have radio sets. A
certain amount of space is
allowed cach tenant and all
he has to do is to attach his P
acrial wire to the mast. ' The
photo shows two apartments
50 equipped. ©@ Kadel &
Heérberr. =
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 Dangerous Aerials

By JACK W. MARER

Above: This aerial shows
how 3 - person who is
cautious and mindful of life
and perty can construct
an ae‘:ir:l with perfect safety
to all concerned. - Every wire,
with the exception of three,
belongs to the aerial system.

A\
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sands of dollars worth of property

‘were endangered every minute of the
day because of radio aerials dangerously
placed, City Electrician ¥. Lovett, of Omaha,
Nebraska, and the Nebraska Power Com-
pany .decided on a city-wide campaign to
eliminate these dangerous hazards.

All radio fans were appealed to through'
broadcast stations and in other ways, and
were requested to make sure their aerials
were not placed dangerously near high volt-
age transmission lines.

These warnings went unheeded, and
shortly following, a man was killed when
he attempted to repair a dangerous aerial.

This death resulted- in the decision to
make a .drive to wipe out the dangerous
aerials. The good results were astonishing.

Omaha has a large number of radio fans
because the city is centrally located and
because it is the home of the large broad-
cast station WOAW.

Although Omaha is probably the centrai
location with relation to raafo broadcasting
and receiving, it 'is also the center of the
storm area of the United States.

Because of these two facts a city ordi-
nance was placed upon the statute books

(Continued on page 742)

REALIZING that many lives and thou-

Below: This aerial runs from a tower
on the rcof of a house to a large tower
on the garage, and is built between two
service wires. The owner fastened -one
wire to the tower with a porcelain in-
1! C rubbing of the wire -
against the structure might, under cer-
tain conditions, set fire to the garage,

Above: As the arrow indicates, this antenna .wire is
wound around a cross arm brace from the pole to the
cross arm. On the same arm to which the cross arm
brace is attached are two 2,300 volt fuses. On the arm
just above this are two wires carrying 2,300 volts each.
If the high voltage wires should break, they would
come in contact with the antenna wire, The insulation

of the antenna would not protect it against the high
voltage,
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Right: This forty-foot poie is built of tw'o
pieces, end to end, of orglmary 2 x #'s
and guyed with single' wires. One guy
wire passes over and above wires carrying
2,300 volts. The end of this guy wire
is fastened to a small piece of pipe, driven
into the earth. If this wire should break
at the ground it would drop an.d come in
contact with these high tension - wires,
which would mean death to any person
coming in contact with it.

Below:

This antenna wire runs from a very thin pole, fastened to

the chimney of the house, to a tree in the rear yard, passing over
no fewer than nine wires. T
wires are two high tension wires carrying 2,300 volts each.

The wires directly underneath the antenna

Above: This antenna
wire is - wrapped
around a bolt con-
-necting the two top-
most cross arms on
this pole. The upper
wires running to the
pole are two wires
carrying 2300 volts
each .and two street
light wires carrying
6,500 volts,

|

LRI LU —

Left: This aerial was construct-
i ed by a2 boy. The antenna wire
: runs from a two-piece stick,
nailed on the side of the house,
to another two-piece stick on
top of the pole in the rear alley.
The stick at the house is not
i guyed in either direction. The
stick on the pole is nailed.
There are no footholds on the
pole. The lad who climbed this
pole did so with the risk of
: losing his life,
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Cent From Heaven

By ROBERT FRANCIS SMITH

The Mastet happens to have hold of two loose wire ieads, supposedly on a six-volt circuit. But ‘the short threw in a dm of ‘high frequency juice, -
and the Master gets .a nice 10,000 volt jag on. He can’t let go, but he can wiggle, and mggle he does.

it to see if it's rotten. A Radio
Nut is all right in its place, but it
ain't got no business to wander about
indiscriminate-like. As Abe Lincoln, or
maybe it was Will Rogers, once remarked :
“Some people is born actors, others has
h:stnomcs pushed on em, ‘but most of the
mob is just plain goofs,” or words to that
effect; anyway, the sentiment is clear.
Persoxfally, I was born with clog shoes on,
and Doris, my four-speil brake, was kidded
into wearing out the boards. But .The
Master ain’t got no excuse to oﬁ‘er
The Master is a radio nut from any angle,
but he’s’a serious nut, which kind is the
only variety. it's s'afe,' to annoy. Fond
parents named The Master Gerard Lawson,
but folks calls’ him Jerry, which only goes
to prove how- environment can. counteract
wealth. For The Master has so much jack
he strains his wrist when he has to clip ‘the
coupons from his month’s crop of gold
bonds. His cash is in the hands of a board
of trust-thieves which sends him a quarterly
statement of how much he’s made and how
much he’s gonna'get. Thus being relieved
of life's greatest puzzle, namely, When Do
We Eat, Jerry devotes his time to science.
Aside from that, he ain’t such a bad chap.
He’s twenty-two, has dark patent-leather

NE: thing can be siid in favor of a
radio nut—you don’t have to crack

hair, spectacles to match, a skin you almost

love to touch and more cuckoo ideas than.a -

fly has cousins. Thus he has a lot of long
green to spend, timie -to burn and conscience
to spare, most of which ‘qualities he uses
while he works. He calls his joint a

laboratory, but it looks like a sample room.

in Hades; there’s more. fool kinds of rigging
than I can or would place. Which ain’t got
nothing to do with the loud squawk.

Me and the dear beloved has been idling
the summer down here at Bnghtmere—on—the—
Deep, doing a lot of things we never done
before, nor will again. But now it's getting
towards August and oiir professional minds
turns to “the new-act.” You see, heretofore
we has always rode the circnit as a two-
act, with a sweet-faced sheik to paw. the
tinkle-box: But this season the secretary of
our treasury decides .we shall -give the
customers a run for their.money by staging
a production act.

For the benefit of them what ain’t initiated,
a production act is one of those fancy
affairs with-a lot of scenery, a big cast, and
occasionally a little talent. We ain’t stinting
ourselves; when ‘the wife is through with
the scenic attist and producer we have for
our savings_three silk drops; two cycloramas,
half a carload -of such: indispensables as
imitation peach trees in full bloom, full
flights of stairs with arched gates at the

.really innocent, I tips him off.

top, and so-on, not to mention a ﬁve—plece
jazz band, a. female blues—shouter a specialty
dancer and six chorus girls, together with a
suitcase full of tostumes. And of course, in
a small way, ourselves. All of this ain’t of -
?o particular interest except as it hinges. on
ater.

Well, we rehearsed in New York, com-.
muting to Brightmere-on-the-Deep by means-
of ‘The -Master’s airplane, he piloting us
partly for friendship’s sake and mostly for
the chance to stick around .and see a lot.
of the ladies of the ensemble. The Master
ain’t no fool, even if he is sort of one-way
in respect to humor. But I sees he’s got a
crush on one of the girls, and knowing he’s

“As friend to friend,” I advises, “lay oﬁé
Isuxl]l:fce;t She’s a charter member of the
VVhat do you mean?” he asks. “S. L

“S'stérs of the Itching Palm,” I explams
“She’s one of these two-by-four girls.”
“A  two-by-four girl2” he repeats, all

_brain cells missing fire.

I smxles “Yeh. Meet her at two, by
four you're broke.” . :
He "don’t get it, as 1 expected, but live
and let. live is my motto, so The Master
stays with us. The big idea begins to crack
(Continued “on poge 726)
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Radio and a New Political Era -

|

By ). GEORGE FREDERICK

Tuday the. political speaker does without his physical mouons puts 2 bit more pep into his words and holds his audience of many million

citizens' wha, with their ‘headphones- or - luud speakers give serious consideration to his words:

OOK for a new era in American - yet clear to all.

politics.
‘Radic- will be the transforming
agent.

I am not trying to throw. a new bouquet
at the radio field—I am speaking, as an
cconomist and ‘writer; . I am coldly - vxsuahz-
ing the situation as I. ind it. -

What are the facts? First, that to a
deplorable degree the foundation' principle

of American political life ‘has fallen foul of
modern high-speed' ClVlhlathn—wlth the re-
sult that scarcely more than 50 “per cent.
instead of 80 per cent. of our voters vote.

The old New England “town-meeting” has

been proclaimed ‘by more than onpe wise
political economist as the.ideal political or-
ganism, because it brought voters into per-
sonal touch with candidates and issues. Per-
sonal contact of some sort is fundamental
in our political functioning, because the
substitutes for such personal contact are too
dangerous—too full of bias; too remote to
keep alive voters’ interest.

We have traveled a long way, however,
from the old New England town meeting,
to our political harm. . Progress and civili-
zation’s - complexity have forced us -away

irom it. Our cities are too big for town
meetings; ‘we have had “ward meetmgs"
instead.: We have become too busy with

“the high-speed business machine to have
much ~energy left . for political fore-
gathering. Our life has become too compli-
cated, the demand. on our time too great for
the old time political methods, and so we
have Tammany and kindred organizations.
Those who think about our political life have
been much disturbed by our tendencies to
ignore political things. Just  what, such peo-
ple ask, are we drifting to?

Into this situation comes radio;
ing, like all big things not casting its
shadow before, and causing no ripple on the
political surface— until the two big national
party conventions of this year.

It is doubtful if any great invention—
steamboat, cotton gin, telegraph or telephone
—-ever made such a broad, resounding splash
drom one end of the country to another, as
did radio” in ‘connection with politics. “The
full significance of the situation is ‘not. even

its com-~’

to the old . way by far.

Radio practically made .an
old fashioned New En_gland town-meeting
out of the ‘entire.country, from lumberjack
and miner to the millionaire yachtsman sit-
ting on his deck in Newport Harbor.
significant, perhaps, even thdn this, was the
fact that women and boys and girls sat in
at this town-meetmg, and got a-more graphic
lesson int “political science” than any-of their
dull text books ever afforded. The . naked
mechanism of party rule; of sectional preju-
dice, of log-rolling and political buncombe,
heronsm and inspiration: were all exposed to
the nation; ‘precisely as it was in the olden
days inf Massachusetts when the farmers for
miles  about -came, hitched their horses,

The former purveyor of
political jargon had the ad-
vantage  of displaying aw-
some gestures which, in
synchronism with “his nlver
tongued words; put his
points across—but to a very'
_ 'small audience indeed.

More .

Radio has made this possible and it is superior

talked matters over and otherwise partici-
pated. .
Through radio has come something of a

‘revival of the innate political idea of the

American democratic principle, something of-
the old cracker-barrel spirit. of argumema-
tion and competmve zest:

The campaign leading up'to elechon day
will put radio to test for political service-
ability to a degree nothing else has ever
beén tested; not ‘even the newspapers or
the: telegraph ‘We have conducted poli-

tics in America in recent generations by
newspaper, by printed word; and- it has not
(Continued on paqr 792)
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Oscillations

By WILLARD WILSON

Radio News for' November, 1524

I suggest merely that special phonograph be used which are connected to alarum clock, Evéry two minutes Hon. clock shall pull highly sen-
sitive trigger which starts phonograph which are placed near microphone as thusly shown.

To Editor of Radio News which are very
cdible wiental feed for hams, fans, ond other
radio infected pepl. of globe.

Most Dear. Sir.—

Since having been attacked by radio fever
also,. I have became extremely aware of
many pepl. which continually radiate huge
talk about-many broadcast announcers which
do not give ultimate service, in pepl’s idea.

Many fans, Hon. Sir. (which am.I also)
seem to un-appreciate gigarntic benevolence of
broadcast stations in even sending-out dish-
wash music—as such broadcasters receive no
remunerating for same, but do it only for
benefit of radio fans.

Such |ngrat1tude in hearts of ‘listening
public are a source of unmodulated squeal-
back in my mind, which at times are unable
to be shielded from radiation ‘to public. Oh,
Hon. Sir. how pepl. crave huge amt. of
everything for nothing!

Such complaints, however, I are glad to
admit are most commonly out-putted by few
fans which have became afflicted with
horribly. efficient disease of DX. As paper,
also ‘time are very limited, I will attempt
to amplify only one stage of such complain-
ing.

Namely : huge amt. of DX martyrs raise
continual howl about announcers, operators,
etc. which .do not give call letters often
enough.

How they yell squeakily, “can we tell
‘which ‘station is spouting, unless they give
call letters after each sing-sing, speech,
and other piece of program?

“You are unable” ‘I admit glibly. “But
why should you wish to hear such unamusing
thing as this: ‘this are station WOW,’ or
‘station KUF signing on,
what you listen on radio for, or do you
desire occasional music, talk, jazz, etc. from
such ?”

“Gah!” they blast uneasily. “But if we
search. for great period of time for distant
station and Hear faint - squeak of musxc, we

- wish" to- hear where such are coming from.
As poet once chuckled ‘DX lends enchant-
ment. to the ear’ And we will remain un-
chanted if station which we hear does not
give call’ letters so we can tell where such
are located.”

Is such thing

" manager of

Such fans, Hon.  Sir, mantain’ with great
amplification that each station .should be
forced to give call letters of  self after
each number.. Others have became so far
gone in last stages of DX that they wish
call letters announced forth at beginning,
middle, and also end of each number on
program !

_Typical ideal of .DX hound would be
annotnicers of each station’ merely giving
call letters of such, repeated over and over
for long periods every night. But that are
impossible, and as a few pepl. remain which
desire to hear occasional musie, etc., as well
as call letters, it are unprobable.

Radio announcers, as pepl. do not suspect,
are sometimes human. Consequently, they

-do not greatly enjoy shouting forth all even-

ing’ that this are station BVD, etc. Also
they may occasionally bgcome~enthralled with
sweet soprano or dance gir! which are on
program, and thusly forget to gargle forth
call letters as numerous as desirable.

Yet, it are the very darn, Hon. Sir, to
tune in with vernier care a Hon. station in
great distance, and them have such fade
before. it are announced by call. I know,
because I have done such a great amt. of
times !

I was unintending to tell you that I were
afflicted with DX -also, but it has became
escaped, so I will admxt it. I are in ad-
vanced throes of disease, and therefore have
evolved following useful plan. Namely: the
phonograph.

“Curses !” you whoop gratingly. “Do you
mean to drag out delapidated phonograph of
‘broadcasting’s infancy and give all programs
of scratch-scratch records ?”

“No,” I thunder, with mild voice. “Heaven
and the ‘President of U. S. forbid!"

I suggest merely that special phonograph
be used which are connected to alarum
clock. Every two minutes Hon. clock shall
pull highly sensitive trigger which starts
phonograph which are placed. néar micro-
phone.
graph record made with announcement ' of
their call letters. on such. Thus, even if
station forgets ‘to whoop
occasional spurt of call letters. phonograph
alarum will do it for him with huge memory.

Each station shall have one phono-

Persons which happen to be singing, talking,
yelling, “etc. -for entertainment of radio
public, may pause for short section of time
while such announcement "are gargled forth
from phonograph lungs. Station announcer
may also take one drink while such - an-
nouncement are made for. hxm thus saving
piece of his wind,

If, however, they desire to continue song-
sing mysic, such ar¢ extremely possible and
will not interfere with phonograph an-
nouncement. Talking * inachine should be
placed very close to .microphone, thus giving
good volume to two minute call letters which
are whooped out automatically.

Such plan, Hon. Sir, are no doubt cor-
rect solvation of complaining DX dog. Hon.
phonograph will save lungs of salaried sta-
tion announcer, and also make more often
and regular yell of station call letters. Such
plan will cost each station merely price of
having one record made, and will last for
undefinite amt. of weeks.

This invention are gave by me to radio
public without fee, and may be used with
no ones permish.

I wave ancestral hand to you and’ indict
myself as yours for more numerous call
letters. -

Crin CHew CHow
Shanghai, Ariz.

A LETTER FROM MAH JONGG

To the Hon. Editer Rapio NEws, which
says a wmouthful genelly!
Deer Ser:
In Aug Radio News page 179, Hon.
Chin Choo Chow have _ exaggerated how
greedy sing-sing -writers and other news-

- ances crave cash for Hon. copywritted songs

broadcast from stations of huge sighs and
demented, thusly :slddltn‘mmgr unpopularity of
sonos, whlch, he' expire, radic fans should
pay if any. This are unjust. Do. we wish
to here copywrited sqwalls sung by Hon
Saxyphone? No! I admonish!

I are not ailyenister, yet can prove all pop.
crazy which insist Hon.. pavment should be
made by tyrannied tuners-in, a wrong which

(Continued om page 790)
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And One [nstance When It Plaved An Important Role

AKE a map of the South Pacific
search diligently in the little splashes
of color and fine print sprinkled over
the region south of the Equator, and

you may find “Samoa Islands.” In latitude
14 south and longitude 171 west they lie:
The entire group is repgesented by a dot no
Jarger than the o in Samoa. Unless your
map is large, you may .not find Apia, the
capital and commercial center of Western
Samoa, a metropolis of almost 2,000 people.
The little dot grows into two ‘ colonies
of three large islands and several smaller
ones. ' .
Tutuila, the largest of the-American group,
is a mountainous island with the best har-
bor of the South Seas. A Governor ap-
pointed by the President of the. United
States resides at Pago Pago, making laws
and administering justice to the 8,000 Samo-
ans who live under the American flag. He
is, also, the Commandant of the United
States Naval Station. In the harbor of
Pago Pago is a modern radio station, NPU,
which communicates with San Diego and
Pearl Harbor. If you are fortunate, the
South Pacific Fleet may put into Pago Pago
from one of its cruises. Your heart will not
swell with pride as the fleet steams threugh
the opening. It has not been commissioned
to inspire wandering Americans with patri-
atism; ‘it “has been chosen for the more
prosaic work of carrying supplies to the out-
lying stations and towing- vessles in dis-
tress. The fleet is a sea-going tug.

“the parish priest at Aleipata.

By QUINCY F. ROBERTS

A few miles west of Tutuila we come to
the larger islands of Upolu and Savaii, ad-
ministered by New Zealand under a man-
date from the League of Nations.

NEW .ZEALAND'S ISLANDS

At the eastermost end of Upolu towards
Tutuila is Aleipata. The world’s travel

lanes ‘pass the point of the island. Steamers:

from Australia, Japan, America and Europe
pass by on the horizon without a ripple n
the peaceful life. of the village. Communi-
cation with Apia is by boat.

FATHER DUMAS

Father Dumas; a frail little Frenchman, is
He" is con-
sulting engineer, watchmaker, and medical

adviser to the community, as well as con-

fessor to his flock. Not content with his

many duties he has taken up ‘the study of
radio: He has a regenerative receiver and
a two stage audio frequency amplifier. In
Samoa he is known as the “Killer of Coco-
nuts” due to the fact that he cut the tops
of two trees for his aerial. His wireless
experiments led to the filing of serious
charges against him. The Samoans of his
district attribute a recent hurricane to his
antenna. They are satisfied that the mys-
terious box that buzzes like a hornet, sings
and talks brought the storm fromi leaven
down on their heads.

One evening I was idly listening in to.
the press from New Zealand. Apia radio

‘acknowledged, the press then began calling

ROB very slowly. I hurriedly reached for
a pencil and took down the following
message : o

“Inform post office’ telephone line down
thrée miles from Apia. DUM telegraphs

(Continued on page 789)

Two views of a portion of Pago
Pago where tropical breezes blow.
through banana and cocoanut
palms making a noise like ocean
waves having broken on the beach;
where natare shows all her sples-
dor in riotous colors; where the
sun’s rays wither leaves, flesh and
sometimes souls; storms release all
their fury; in short where every-.
thing is beautiful one moment and
ugly the next.

' wm|lm||||nnmnummmmnmmuumlmmn.
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How to Build a Crystodyne Receiver

By THE STAFF OF RADIO NEWS

A front view of the completed Cryhodyne receiyer.
double throw cam switch to the nght and below.the condenser knob and

HE receiver described in this article

is an experimental model built in the -

Ravio News Laboratories for the
purpose of further investigation with
the Cr)stodyne or oscillating crystal, system
of reception. In it are embodied the same
elements as in the' experimental type described
-in a former issue but arranged according to
the usual ‘method, on-a panel and baseboard:
By means of a key switch of the four pole
double throw type an audio frequency cir-
cuit may be connected across. the crystal de-
tector for the purpose of finding a sensitive
spot _on the zincite crystal. The telephone
receivers are connected across the audio fre-
quency choke when the key is thrown. on
the test position and a whistle is heard ‘in the
telephones when a sensitive spot is found on
the crystal, showing that it is oscillating.
To receive the "incoming - signals the key
is then- thrown on the radio frequency posi-
tion and the variometer and condenser ad-
justed until the desired signal is tuned ‘in.

number of different tuning systems.

to t.he radio freq

ty or P P

The only delicate adjustment in such re-
ceivers is the finding and keeping of a
sensitive spot on the crystal. Tt is necessary

to avoid as much as possible, vibrations when

tuning and it is advisable to mount the

In tests carried out in the Radio

Fxg. 3.
News Laboratories with the Crystodyne oscil-

lator radiating a’ wave of 500 meters, it was
" possible to obtain one twentieth of a milli-
ampere of rectified current when .thé¢ pick-up
coil L2 was ‘three inches away from L1.

M

%

ml INE_U—FOUW

Fig, 1.
‘in -this diagram.

A %) SeTE
&
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The diagram of the experimental set shown on the

»j

k-

4 simple form of éxperimental Crystodyne receiver the circuit of which is adaptable to a

},

{un/////,,,//
=

“The crystal d:tector is mounted on the upper center section of the panel. The four pole
dial is employed to switch from the audio frequency test circuit

detector on sponge rubber or to devise some
sort of elastic suspension to support it.. It
is also necessary. to select a detector capable
of staying adjusted after a ‘sensitive spot is
found on the zincite crystal, otherwise the
least vibration knocks it out of adjustment.

Before mounting the crystal in the detec-
tor cup several samples should be tested in
a temporary mounting made with a clip in
‘which the various pieces of crystal may be

“7\ clamped for the purpose of testing them on

their different faces. Once a sensitive crys-
tal is found it may be permanently secured
in the detector jack by means of screws or
settmg it into Woods metal.

‘It is possible, as explained in previous ar-
ticles, to obtain regeneration by adjusting.
the resistance connected in series with the
potentiometer. To receive continuous: waves
this resistance should be adjusted -so as to
let the crystal oscillate to produce a beat

note. The potentiometer is in this set con--
X —JL
, 7

ot e Y aring

~-u||!|---J

B

.

g -units may be-used by connectmg them at points xx
Fig. 2, on the right, shows a ioose coupled cxrcmt which. may be used with ‘a long ae
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nected across part of the battery only. as
it ‘has been found that this provides a suffi-
cient voltage variation and reduces the con-
sumption of current through the .potentio-
meter winding.

It is possible to use the outfit described in
this article ‘as a $eparate oscillator “which
may be coupled to ‘an ordinary crystal re-
‘ceiver - or non-oscillating vacuum tube re-
ceiver to pick up C.W. signals. If the set
is used for experimenting we would suggest
that . the various circuits shown in the last
issues of this magazine be tried on this
Crystodyne receiver, as some of them may
prove more _efficient than others, dependmg
-upon the ‘conditions under which this set is
used. Fig. 2 shows how a coupled circuit
may be. connected to the crystal circuit it-
self by changing the:connection at point XX
of the circuit Fig. 1.

No constructional details are given for the
assémbling of this outfit since various appa-
ratus may be used for the construction and
especially since the outfit may be arranged
for experimental purposes in so many differ-
ent ways.

We have tried this oscillator for trans-.

mitting and found that signals may be heard
within a short distance. When coupled to
.a ‘receiving circuit, such as shown in Fig. 3,
a rectified current of 1/20th of a milliampere
wias obtained with a coupling of about 3 inches
between the variometer of the crystodine
‘oscillator and the tuning coil of the receiv-
mg circuit. We are at the present tlme in-
vestigating the possibility of the zincite oscil-
lator for. the purpose of transmitting con-
. tinuous waves over greater distance. and we

Back view of the experimental set.
refer to the following parts: 1,
4, series resistance; 5,

potentiometer;

7, iron core coil;

IMPORTANT
NOTICE

all the Articles On the
Crystodvne Systern Are
Fully Copyrighted and
Should Not Be Reprinted
Without Giving Full
Credit To RADIO NEWS
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Another circuit which ‘may be used in the
set shown ahove.

e
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In this piéture the numbers
variometer; 2, condenser; 3,
jack; 6, choke coils;
8, .005 mfd. condenser.

shall in time inform our readers of our
findings.

The staff of Rapio NEws is now investi-
gating the effect of light, heat and of a
magnetic field upon -the crystal while in op-
eration and we hope to be able ta’ present.
to our readers the results of these cxpen-
ments in future issues of this magazine. It
is needless to say that we will welcome any
communication from experimenters -investi-
gating oscillating crystals.

THE COLLEGE OF THE AIR

“The only regular college course in the
ng:]d which is given by radio—enroll in
it.

That was the cry. that went out last year
when the Kansas State Agricultural College
started its “College of the Air” course,.and
it is still more lusty this fall as the an-
nouncement of the new and larger course is
;ssued by the Extension Division of the col-
ege

Interesting information on subjects rang-:
ing from law to.the beef cattle: mdustry,
from the feeding of babies to the writing of
business. letters will be broadcast throughout
the school year. Lectures are given Mon-
day, Tiesday, Wednesday, Thursday and
Friday evenings for four semesters of eight
weeks each during the next school year.

The first semester starts October 15.
Monday and Tuesday evenings are devoted
10 lectures on agnculture, on \’Vednesday
evenings the engineer has his innings. How
to build: the house and landscape the

(Continued on page 846) -
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Radio In New Zealand
tion, which cover the country quite well,
as DX of 1,000 miles on one tube is regu-
lar work here, many people getting the two
stations in Sydney, Austraiia, on one tube.
Here, by the way, some of you ought to
get a map out and convincé yourselves that
Australia and ‘New Zealand-are two separate.
countries. Australian’ enthusiasts have their
sets sealed so that they can receive only one
station, for which service they must pay.
However, to return to New Zealand, where
we have a much better system, as you see,
these stations are nearly all owned by radio
dealers, or groups ‘of dealers The present
stations range . in power from 15 watts to
500 watts output. The only station now
using the whole 500 watts is 4YA, Dunedin.
This is a very efficient station arid has some
good - DX reports from Australia. It is
proposed .in the near future to start a broad--
casting’ company which will operate 500-°
watt stations in the four main cities, Auck-
land, Wellington, Dunedin and Christchurch.
This will be a non-profit organization, sub-
sidized by. the Government out of the license
“fees, which will probably be increased
shghﬂy
Reception of American broadcast stations.
is becoming quite common. KGO especially

is casy to receive on good single tube sets.

Jpm—— 4 o o4 by H. M. Decolicr. London. Wis. Th " KPO, KHJ and WJAZ have also been re-
ation owned and operat y . Degolier, 'London, is., e aerial, a Pour fanv
wire inverted L with caged lead-in, is supported by a. 100-foot steel tower at one end. The chgff -b'\' }t\he ?‘ rifer ‘;1“ ons b(i o :;m'
counterpoise 14 wires in fan ahape, is 20 feet above ground. The C.W. transmitter empioys Ls with two or three tubes get other

T HEANDD VIT. 3

two 50-watters in the 1DH circuit, using rectiicd A.C. on the plates. The phone set Pacific coast stations, one gentleman having
employs 2 500-watt oscillator, 50 watt modulator and a 5-watt special amplifier. The receiver a list oi, 14 American stations. Not bad
is a Kennedy set. : .

EFORE February, 1923, the way of
the “ham” or the “bug” in New
Zealand was a hard one. No ama-
teur transmission was allowed at
all and tubeséts were not allowed un-
less the owner could read -code. In.spite
of these hampermg restrictions, however, a
good many enthusiasts were doing good
work in the way of reception. The regila-
tions ‘which were issited at the above time,
-however, put.radio on a popular footing and
there was at once a boom in the trade.

It may be interesting to you to mention
the regulations and to see how they com-
‘pare with the American position. To bégin
with, every. receiver is licensed, the fee being
five shillings ($1.25) per annum. Then—
take good note of this—the .single circuit is
absolutely forbidden and to use one is to
risk a fine of £10 ($50). Its loss is net
mourned ‘by anyone, for the ether is kept
free from “birdies” and it seems that just
as good, if not better, DX is accomplishd
with the 3-circuit. Then again, there is no
common wave for broadcast stations, differ-
ent wave-lengths being allotted to towns be-
fore any stations are built there. At 14 of
the larger towns stations may be built with
an.output of one-third kilowatt. These oper-
ate on.a wave band of from 260 to 380
meters. This may seem rather narrow, but
stations with near-by wave-lengths are situ-
ated at opposjte ends of the country. The
same applies to the wave-lengths from

190 to 250 meters which are a_ﬂ(\tted to Station 50G, owned and operated by O. 5. Kelly. Oklahoma City. Okla. The . transmitter
19 of the smaller towns. Stations built uses four S-watt bottles and crowds 80 watts into a six wire cage acnal, covering 2,100
at these places may put 250 watts into miles with C.W. and. 1,500 miles on voice, on 150-176 meters. The receivers is. of universal

the antenna. type covering waves !rom the: Hams’ to 30 000 meters. This set has picked up. Nice, France,
Th Hawaii, WNP,; Mexico Cuy and others oi like distance.” It will be recognized as a Super-
ere are at prcsent eight stations in opera- dyne. It is of special design, h z
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for those coupled tuners that have all the
energy losses, ¢h, you single-circuit fiends.
The distance from New Zealand to the
Pacific Coast of America is just over 6,000
miles. The best DX so far, and incidentally, a
world’s record, is the reception of telephony,
voice, from Kiffel Tower, France, by the
government operators at Awarua, in the
south of New Zealand. This was received
several times at 6 o'clock in the morning.
However, to leavesthe BCLs and to get to
the Laws. Up to now we have had two
grades of amateurs, Grade I and Grade II.
The first grade are allowed to use up to
50 watts (output), while Grade I, whose
exam. for license is easicr, have used up to
5 watts only. It is now proposed to have
one type of license only, granting the ama-
teurs a ‘wave from 130 to 190 meters in-
stead of 140 to 180 meters as at present.
As has been continually demonstrated by
lists of “Calls Heard,” etc., since the first
account .of Mr. Ralph Wade’s reception of
_American amateur signals, many other peo-
ple are now logging numbers of them. Mr.
Bell, 4AA, of New Zealand also has a re-
port of reception of his signals in America.

Unfortunately he did not log all his trans--

mussions the night in question so unless some
other “Z” ham heard him call CQ at the
time mentioned, this cannot be verified.
No spark transmission whatever is allowed,
as far as amateurs are concerned, in New
Zealand, so our Hams do not have your
spark (,R\{ The chief interference experi-
enced is Nature’s own model, static, although
broadcast harmonics can, at times, be- very
annoying. There are at present only about
30" licensed amateurs, but .the number is
imcreasing all the time. Several amateurs
transmit slr'w code for half an hour several
nights a week, in order that BCLs may
fearn 1t if they wish. This idea is a very
good one and is' much appreciated by many
who are thinking of getting transmitting
licenses in the near future. American tubes
are used by most of the transmitters, some
of the lower powered of whom are now
using 201A tubes in place of 5 watters,
owing to filament economy. The little C-299
is ‘a great favorite as a detector. It may
be seen by what has been said in foregoing
paragraphs that much good radio werk has
heen accomplished in reception of American
Hams, hut transmission records are good
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Station SMF, owned and operated by Floyd L. Thompson, Bay City, rT;e.xas.
{phone only) employs. four § wattérs, two as oscillators and two as.modulators.

The transmitter
The plates”

are supplied from a $S00 volt motor-gene:ator.The set puts 2.3 amperes mto the antenna., Mr.

Thompson states that he has elmunated the carrier wave and-
for his transmitter to take part in any heterodyning party.

too. Many even of the lower powered sta-
tions work with “Aussie” (Australia) regu-
larly.

A great feature of ‘radio work in New
Zealand is. that the Government, so. far, has
been very sympathetic with both Hams and
BCLs.. The Government station VLW, at
Wellington, is shortly to use only LCW.
during broadcasting hours. The Government
has als¢ been. very good in the way of
granting amateurs special permits, etc
Here are some of the world’s records held
in New Zealand, to show what good work
is done.

List of World’s Records held -in New
Zealand - ) ]

1. Reception of telephony from Eiffel
Tower, France, by Government operators.

2. Reception of English amatear SAU by
Z1AC, Mr. Spackman,

& i

ABKEIRIS

L H2aBNER

BRNYU

Station 2CPQ, owned and cperatd by John C. Phipps, Brooklyn, N. Y. The transmitter

employs a 50 watter in a Hartley tuned counterpoue—gmuud circuit.

from an Acme 200 watt transformer,

Plate current is secured

The receiver is of the three circuit type and covers wave

bands of 150 to 415 meters and 290 to 825 meters. 2CPQ bas been heard in 23 States
and Canada.

tly it is p ibfe
Note the glass encased receiver.

3. Reception of CW from Australia 2CM,
1,200 miles, by Z4AA, Mr. Bell, when trans-
mitter input ‘was only .00375 watts (15
volts, .25 millamperes). The instryment
with which the input was measured were
afterwards checked and found correct within’
10 per cent. The meter readings were
taken by disinterested observers.

Z2AC, Mr. A'Meara, of Gisborne,
worked CB8, Bucunos Ayres, a distance of
over 7,000 miles.

5. Loud speaker reception of KGO with
small loop aerial using 8-tube Super-Hetero-
dyne. Distance, 6,000 miles. Reception reg-
ularly done by Mr. I. Levy of Wellington.

6. More consistent reception of both ama-
teur and broadcast stations over a distaice
of 6,000 and 7,000 miles is accomplished by
New Zealand amateurs than by any others.

Amateur Stations Authorized
to Use Short Wave-Lengths

To all Supervisors of radio:

Effective this date you are authorized to
issue general and restricted amateur radio
station licenses to permit the use of any onc
or all of the following bands of short wave-
lengths: 75 to 80 meters, 40 to 43 meters, 20
to 22 meters, 4 to 5 nieters, in addition to the
band 150 to 200 nietres, provided application
is made by the owner of the station, which
station must be prepared to use the wave-
length or wave-lengths - requested.

The use of continuous wave telegraphy only
will be permitted on wave-lengths other than
150 to 200 meters, and the antenna circuit
must not be directly coupled to the trans-
mitting circuit.

Silent hours will not be required of
amateurs while using the wave-lengths with-
in the above bands below 80 meters, except
where the transmitting station is so situated
as to producc objectionable interference with
other services.

Hereafter special amateur stations will
not use wave-lengths above 200 meters. They
may be authoribed to use the band of wave-
lengths from 105 to 110 meters in addition
to the wave-lengths within the bands
authorized for general and restricted

amateur use where the special amateurs are

engaged in conducting tests with Government
or commercial stations,



Station 9CHC, owned arid operated by H. E. Johiston, Spencer, low:. ‘The _transmitter. .em-

ploys four 5 watters in a modified Rartley circuit.

Plate voltage is supplied by a 550 volt

motor-generator.  CW radiation on 150 meters is 2 amperes. . Heising modulation. is employed
for fone and an R.C:A. choppr for I.C.W. -The receiver is a three circuit and a Reinartz,
both mounted in the same.cabinet. Both coasts have been worked on C.W.

General, restricted, and special amateur
stations will be permitted to use the entire
band of wave-lenghts from 150 to 200 meters
employing  pure C.W. spark and modulated
forms of transmission.

It should be made clear to the amateurs

that the authority granted above is neces-.
sarily tentative because of the rapid develop-

ment taking place in radio communication,
and the bands of wave- -lengths authorized
may be changed whenever, in the opinion
of the Secretary of Commerce, such change
1S ‘necessary.
Approved—

J. Walter Drake, Assistant Secretary of

Commerce.

D. B. Carson, Commissioner.

WASH DAY C.W.
By PAUL M. BARNES
Much has been said, and a great deal

written bearing on the absorption of energy
by imperfect dielectrics in the field of the

.antenna system. A recent. experience of the

writer fnay serve to point out the extent
to which such absorption exists and may
contain a hint to other amateurs.

Each Monday, following my usual daily
custom of coming home to lunch, with a
few minutes for DX work while awaiting
its preparation, my signals were reported
weaker than usual and the range of my
station was considcrably decreased over my
daylight work on other days. This was so
consistent as to offer a puzzle and a deter-
mination, on my part, to solve it.

Examination of the filament voltmeter and
plate milliammmeter readings showed that the
current consumption was normal, which dis-
proved a theory I had evolved that the
power supply must be low on Mondays due
to the excess load drawn by neighborhood
washing machine motors.

Considerable thinking failed to bring to
light "any reason for such a phenomenon
and as a last resort, I went out and gazed
carefully at my antenna system. All was
shipshape, and I thoughtfully started to re-
turn indoors when, with my thoughts far
from my surroundings, I unexpectedly en-
countered a wet sheet, drying on the line.
An idea! My wife, following the usual
popular American fashion, washed on Mon-
days and the yard was hung full of wet
clothes. I used no counterpoise, and the
laundry bhung directly under .my antenna
system. 1 endeavored to call back passages
from authorities dealing with absorption
and so meditating; requested my wife to

aid science to the ‘extent of removing -all
of the washing temporarily, which she did.

With the removal of the wet clothing and
a comparison of signal strength with a

brother -amateur in a near-by town, by pre-.

arrangement, the difficulty was cleared up

“and the fact definitely established that the

introduction of the large area of damp laun-
dry between the antenna and ground re-
sulted in a surprising. loss of range for my
station,

Not being able to persuade my wife to
eliminate the washing of clothing altogether,
TI've followed the alternative .course, and
now refrain from attempts at daylight DX
on Mondays!

NEW QRA’'S
6SCC—Raymond Kridler,
Rivera, Calif.

Box 204,

1CV—Joseph Corish, 18 Prospect Hill
Ave., Somerville, Mass. All crds QSL’d.

1DP—Thomas H. Bell, 36 Warren Ave.,
Pawtucket-,; R. L

9ECA——(re-assigned) Leo W. Knaust,
Granby, Mo. 10 watts CW. Pse QSL.

-/ue/m/
L2 ey

1310 W. Main St,
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4VB—Wimer G. Turner, Jr.,
St, E. P, Columbia, S. 15 watts
CW. and Fone: QSL’s appreciated.

3RS-3CKC—E. Kampf, 817 14th St,

. W, Washington, D. C. All crds
QSL'd.

4UC—(ex-2CUZ) Donald B. Whitte-
more, 925 Grandview Ave., Seabreeze,
Fla. 100 watts D.C.CW., 155 mc..

923 4th

7MF-—(re-assigned) Harold D.- DeVoe,
: Medford, Ore. .50
watts CW. All crds answd. QRK?

7LS—(re-assigned) Earl Oliver, 701 W.

Jackson St., Medford, . Ore. 50 watts
CW. Al ‘erds answd. Q.RK?
SARI—Meade Johnston,. Tuscaloosa,

Ala. All crds answd.

QQQ—M R. -Johnson, 7816 Carpenter
Chicago, Ill. 5 watts CW. QSL’s
apprec:ated All crds answd.

2CLN—Myron B. Skraly, 1734«Weeks
Ave.,, Bronx, .New York. QSL's appre-
ciated. Wave aprox. ‘85 meters

6BGV—(re-assigned) Jack Lutts, 6551
National Blvd., Culver City, Calif.” All
crds answd.

300—Bert Carmosnr 1654 N.. Marshall
St., Philadelphia, Pa. GId to get reports.
All crds answd. '

SAPB—Roy Leacﬁ ‘Honey Grove,
Texas. 10 watts cwW’ and Fone. Will

QSL all crds.

BX—A Bm.neweg, Jr., 524 Falrbanks
Ave., Oakland, Calif.

9BPW-—Lyman Nylander, 2305 West
5th St., Duluth, Minn. Al crds answd:

SAPP—_Ernest O. Ross, 6713 Ave.
J, Houston, Tex. All crds answd.

SAQL—Brodie E. Cain, 715 N. Elm.
St., Denton, Texas:

CORRECTION—The call of the port-
able station owned and operated by
Harvey B. Davenport, 1631 North 6l1st
St., West Philadelphia, Pa., was publish-
ed in the August issue of Raplo NEWs
as 3APP. It should be 3AAP.

(Continued on page 812)

The amateur - station owned and operated by Augusto’ J. Percira, Pernambuco, Brazil. The -

transmitter employs one 5 watt tube. Plate voltage is secured from ““B' batteries.

Absorption

modulation is employed for fone work. The receiver of the Honeycomb coil type has a wave-
length range uf 35¢ to 20,000 meters. A 6-wire fan shape counterpmse is employed in

conjunction with the transmitter,

~All of the apparatus. is home made,



Radio News for November, 1924

681

Loop Antenna Transmission

HE usc of a loop antenna for trans-

mitting purposes has been ostracized

by the general amateur {raternity on

the ground that ounly very short dis-
tance communication is possible with it
While this is undoubtedly true at the
present time, it must be remembered that
the field of loop antenna transmission is in-
deed a fertile one, which will yicld much in
experimental and rescarch work. It is the
belicf of the writer that future experiments
will reveal the wonderful possibilities of the
loop as a means of effective dircctional com-
muitication.

If loop antennae were used in connection
with low power CAV. sets for local trans-
mitting, a great deal of the amateur's in-
terference would be obviated. This fact
depends upon the directional transmitting
and receiving properties of the loop. There
i3 no necessity for the use of high power
i1 communicating with a station

Enough cannot be published on loop transmission.

By MARVIN S. OLSON

In the future this

no doubt be employed by the majority of amateurs for special work. Directional transmitters
may some day be a necessity if traffic is to be handled.

of gencral practice, being rectangular in shape
and having seven turns of No. 14 D.C.C. wire
wound on a frame with four-foot sides.
This gave the loop a fundamental wave-
length of about 176 meters. The actual
transmitting wave-length may, of course,
be varied by changing the capacity of con-
densers C1 and C2, which are of the variable
type, or by varying the number of turns
on the loop.

With a plate potential of 90 volts and
a plate current of 4 milliamperes, a range
of two and one-half miles was obtained.
However, the directional characteristics were
not as sharp as was expected.

It was then decided to change the size
of the loop and vary the number of turns.
In doing so, the turns of the loop were
carefully spaced in order to obtain a high
inductance with a low distributed capacity.
Too high a distributed capacitance would

within a radius of a few miles. A

low power loop outfit could be made
to accomplish this work. thus mini-
mizing interference. Not only would
interference be lessened, but new dis-
coveries concerning the loop as a
radiator would be made.

A METHOD

‘The most satisfactory method of
producing  high frequency alternat-
ng mrent in a loop antenna is to
use the entire loop as the inductance
of an oscillatory circuit. The loop
may be used as only part of the in-
ductance, hut this will introduce un-
necessary losses, and the results will
not he as good as those obtained
when the whole loop is used as the
mductance.

Fig. 1 represents the loop trans-
mitting set nsed in the experiments
carried out at station 9AAG. Tt will
be noticed that electrostatic coupling
ia used for oscillation gencration.
Condensers Cl and C2 each have a
maximum capacity of .0005 mid. A
arid leak and grid condenser arc not
necessary as long as the plate volt-
age is kept helow 200, but when the
voltage is raised above this amount
they will be found necessary. The
tube is a regular five-watter.

If rectified A.C. is used, a 250 turn
radio irequency choke, wound on a
cardboard tube approximately three

TEXPERIMENTER

has come back! If you are one of the one hundred
thousand readers of the old ELeCTRICAL EXPERIMEN-
TER, you will no doubt be glad to hear that the
EXPERIMENTER is coming back BIGGER AND BET-
TER THAN EVER. Beginning with the Novem-
ber issue Pracricar ELECTRICS has been changed into
an entirely new kind of magazine entitled

THE EXPERIMENTER

In this magazine, which has been greatly enlarged
in point of contents, illustrations and circulation,
you will find an entirely new treatment of radio
entitled—

EXPERIMENTAL RADIO

Nothing but experiments, written by the foremost
radio authorities, also a monthly editorial by the
writer. A fine roto-gravure section to brighten up
the magazine. But best of all for you radio readers,
is the big radio section of over twelve pages of some
fifty radio experimental articles—and mind you,
NOTHING BUT EXPERIMENTS.

See page 732 for list of radio articles of the new
ExPERIMENTER and be sure to reserve a copy from
your newsdealer before the issue is sold out.

Tue ExpPERIMENTER will be on sale at all news-
stands October 20, 1924.

HUGO GERNSBACK

Editor.

or a similar system will

AN
N
M
5000 Ohms
IA\/’\'A A\/AVAV‘V"‘
'
Fig. 1. Schematic diagram of the loop trans-

mitter used at 9AAG. Absorption modulation
is utilized when phone is desired.

For those who may want to try
radiophone  transmission, Heising
modulation is recommended, although
mediocre results can be obtained by
the use of loop modulation. If the
latter method is used, one turn of
wire strung around the inside of the
loop and connected to the microphone
will give satisfactory results.

RADIOPHONE USED

Using the hook-up shown in Fig. 1
with loop modulation and a plate
voltage of 500, a range of ten miles
can be relied upon for voice trans-
mission. The C.W. telegraph ranger
will be approximately twenty-five
miles. These ranges are quite con-
servative and can easily be duplicated
or even exceeded by a little careful
work in designing the apparatus.

Do not forwet that a good receiv-
ing set has much to do with the suc-
cess of your experiments. A com-
mon single circuit regenerative re-
ceiver with two steps of audio fre-
quency amplification in connection:
with a 135-foot single wire acrial
was used in the experiments just re-
lated.  Although this gave f{fairly
good results, the writer believes a
loop receiving outfit having two or
three stages of radio frequency and
one or two more of audio irequency
amplification would give superior
results.

inches in diameter, should be inserted

It must be remembered that the

in the. positive high tension leaq.
The loop was built along the lines

-

ya Il”

Fig. 2. An excellent indoor transmitting loop
aerial supported from the four walls by strong
cord and insulator.

render the use of short Wave—len"ths impos-
sible.

Three turns of No. 14 D.C.C. wire spaced
a quarter of an inch apart were wound on
a six-foot-square loop. Using this loop
with the same plate potential as before, the
directional effects were much sharper, and
the signal strength increased. This led the
writér to conclude that the design of the
loop had a great deal to do with the results

obtained. Therefore, give this item careful
attention, and do not be afraid to experi-
ment, ’

As a word of caution to those who may
desire to experiment with portable loop
transmitters aboard some moving vehicle,
be sure that the loop wires are strung
as rigid and tight as possible. Failure
to recognize this fact will result in a swing-
ing wave which will spoil the reception.

loop antenna’s radiation is almost en-
tirely electromagnetic.  Hence the
recelvmg set should be one which is highly
sensitive to electromagnetic rather than
electrostatic field variations. A loop receiv-
ing outfit is therefore desirable, since it re-
sponds almost entirely to the electromagnetic
variations.

CONSTRUCTION OF LOOP

Perhaps it would be advisable to give a
few suggestions concerning the construc-
tion of the receiving loop. So many articles
on this subject have appeared in this and
other radio periodicals, that only a few of
the main factors will be considered here.

An important thing to be remembered in
the construction of the loop, is that the
greatest signal strength generally occurs at
a wave-length of approximately two times
the fundamental of the loop. Bearing this

(Continued on page 774)
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A 100 Watt Master Oscillator Transmiiter

By JOHN E. FETZER, A.M., L.R.E.*

commercial product.

T is not unusual in these unscttled days
to pick up a radio magazine and find

the worn-out combination of words,

“Knock-Out Set.” In other words, the
writer of such an article wishes to con-
vey the impression that he has discovered
the secret, has found the one set that super-
sedes all others. I sometimes think we
have in the radio world many modern
“alchemists” who are still trying to prac-
tice alchemy and transmute baser metals
into gold. While I do not wish to belittle
the original thinker, I do have the right
to expect the truth when I read a descrip-
tion of an outfit.

Therefore, T must conclude that the set
described in this paper is not a “Knock-
Qut.” - There never was a transmitter built
which could not be improved. I do say,
however, that a set of this type is well
worth consideration on the part of any
transmitting amateur who wishes to keep
abreast of the times.

MASTER OSCILLATOR

In the first place, why is the master oscil-
lator type of transmission so advantageous?
There are probably three good answers.
First, inasmuch as the master oscillator de-
termines the wave frequency, the signals
transmitted do not swing. Second, the
wave can be controlled superbly, and Ilast,
the amplifier tubes are able to use all the
power supplied to their plate circuit. This
is bhecause the efficiency of the circuit is
high, owing to the fact that the grid losses
are supplied by the master oscillator.

Figs. 1, 2, and 3 show the {front, back,
and side veiws of the complete set, designed
and constructed by the writer. Tig. 4
shows the complete circuit diagram. The
Hartley oscillator circuit is used. This con-
sists of the 5-watt tube, Vi, condensers, Ce,
C,, and C,, also inductance L,. T.. was con-
structed by using a S5-inch bakelite, tube,
wound with approximately 30 turns of seven
strand No. 22 copper wire. It may be
seen in Fig. 2 and Fig. 3 at the extreme
bottom of the transmitter. It is arranged
with clips so as to permit vatiation of both

*Chicf Engineer Station KFGZ

of good appearance.

The description of an excellent C.W. and phone transmitter that bears all the ear marks of a
Electrical efficiency has no: been overlooked or sacrificed for the sake
Rather, the set was designed to include both.

AT

Figs. 1 and 2 show
the front and rear
views of the 100 watt
master oscillator
transmitter built by
the author. The two
50 watt tubes are
seen mounted near
the top of the panel.
Note the neat ar-
rangement of the ap-
paratus. A large in-
sulating strip mounted
on the rear of the
baseboard contains
the necessary binding
posts for outside con-
nections. No termin-
als are placed on the
panel proper.

T TGRS

plate and grid inductance. This is for the
purpose of securing effective regeneration by
means of plate and grid high frequency ex-
citation. C,is a 43-plate variable condenser
connected directly across the inductance.
This condenser forms the oscillation circuit
which determines the wave-length of the
master oscillator. This capacity is plainly
visible in Fig. 3 and is the left dial control
in Fig. 1. It has been the experience of
the writer, in order to secure a steady wave,
minimum inductance and large capacity must
be used. The blocking condensers C, and
C; must have a low power factor and be
of mica construction. Their capacity should
he large enough to have a low reactance at
the working wave-lengths. A capacity of
002 mid. is approximately correct for ama-
teur waves, Rg is two 5000 ohm grid leaks
in series, making 10,000 ohms which was
found high enough to hold the heat of the
plate in the 5-watt tube to a dull red when
the key is down. Of course, when the key

is up the oscillator should be practically

cold. Rs is shown in the bank of leaks in
Fig. 2. L, is a single layer radio fre-
quency choke which is shown in Fig. 3,
center shelf, beside Le. L, is identical to L,
located on the same shelf. L, is identical
to Ly, shown at the left, center shelf, Fig.
2. Tt is recommended, however, that L, and
L; be replaced with single-layer coils, as
concentrated inductances invariably have
high enough distributed capacity to by-pass
sufficient radio frequency to make the choke
ineffective. A good single layer coil can be
constructed by winding 250 turns of No. 28
cotton covered copper wire on a 3-inch tube.

The high voltage for the plates is fur-
nished by a 1,000-volt direct current
generator, G. This generator is driven by
the motor A, from the 110 A, C. line. G. F.
is the generator field and R, the generator
field rheostat, which permits regulation of
the generator voltage. As to the filter ar-
rangement, Cy is a 2 mfd. condenser and L;
is a 6 henry choke. While these values are
adequate for this particular circut, they may
not he cffective under other arrangements

than the one employed. The motor-genzrator
is not shown, it being installed at a distance.
The choke L; is shown in Fig. 2 at the
bottom right and in Fig. 3 . directly at the
bottom. The choke shown is not a 6 henry
choke but a smaller commercial type.

THE OSCILLATOR TUBES

The oscillator tube V,; raceives its plate
current from the same source as the 50-
watters. However, the voltage must be re-
duced from 1,000 to 500. A large com-
mercial grid leak will serve well. One of
these leaks will dissipate about 60 watts of
energy continuously or 100 = watts inter-
mittently. The plate resistance of a 5-watt
tube is approximately 4,000 ohms. If the
plate voltage is to be equally divided be-
tween the tube and this resistance, that is,
500 volts on the plate and 500 across the
resistance, the resistance should have a value
of 4,000 ohms.. However, the difference be-
tween 4,000 and 5,000 ohms seems io be
negligible and works out very well in
practice. This leak is indicated at R; and
is shown in Fig. 2, in the bank of leaks.

M, is a 0-500 milliammeter which shows
the total amount of current drawn by the
amplifiers and the oscillator tube. As a
matter of .protection to the meter it is ad-
visable to move it to the negative side of
the high voltage line.* M, is a 0-5 ammeter
which indicates the aerial reading in amperes.
M, is a 0-15 A. C. meter for indicating the
filament voltage on either the 50-watt tubes,
which is 10 volts, or the 5-watt tube, which
is 7.5 volts. These voltages must be ad-
hered to if the proper liie of the tubes is
obtained. In fact, operation at voltages a
little less than specified will greatly prolong
their life. All that is necessary to take the
readings of the tubes is to throw switch S;
in position 1 to measure the 5-watt tube and
in position 2 for the 50-watters. S;is shown
in Fig. 1. It is the middle switch of the
three located in the center of the panel.
Consulting Fig. 1 further, the meter at the
top is M,, the one at the right center is.:M,
and at the left center, is M.
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FILAMENT HEATED BY A, C

A. C. is used on the filaments for economy
, and prolonged life of tubes. It is well known
that the life of the tubes is greatly length-
cned by A. C. on the filaments, be-
cause one half of the filament is not over-
loaded as in the case of direct current. The
transformer T with P and S, the primary
and sccondary, can be seen in Fig. 2 just
behind the master oscillator inductance. Cq
and C,, two by-pass coudensers, arc shown
across the secondary of the transformer,
but really are not nceded if the center tap
on the transformer secondary is located at
the exact center of the winding hecause there
will he no effective inductance between it
“and the ends of the secondary coil.  Notice
that the center tap is grounded.

Two rheostats Ry and Ry are used to re-
duce the voltage from the sccondary of
transformer T, to the desired 7.5 volts for
the 3 watt tube, which is indicated on M.

R, regulates the primary of the transformer.
R.. R, and Ry are all standard commercial
rheostats. R, and R, arc shown at the bot-
tom of the panel, Fig. I. Switch S, when
closed, puts both the transiormer and motor-
generator into 01)(.‘I‘<lt1ml Owing to the fact
that the gencrator is a little slow in starting
the ill’lmcnt< of the tubes are lighted bcmu
the plate current is applied. Thxn precaution
should always be taken. Never apply the
plate vol’rago before the tubes arce lighted.
Ii it is done, the result, in time, will be
disastrous to the tubes. S, is scen in Fig. 1,
the switch located at the ceutre bottom.
Switch S, is the 110 A, C. line switch and
is shown in Fig. 2 at the middle left.
- POWER AMPLIFIERS

Two 50-watt tubes, V, and V, arce used in
parrallel for the power amplificr.  They may
be seen in Fig, 2. The oscillator tube is
in the center on the same shelf of the same

using

Side view of the 100 watt transmitter.
All instruments except the motor generator
are mounted in this unit.

Fig. 3.

Schematic wiring diagram of the
cireuit is employed in this circuit.

complete 100 watt transmitter,
A relay-operated key is used for code work,

The Hartley oscillating
Switches are

provided for changing from C.W. to Phone,

view. All three tubes may be seen through
the peep-holes in Tig. 1. C, and C; are
cach .002 mfd. of the mica type and are
located by the side of the two 30-watters
in Fig 2. A {full view of C, may be secn
in Fig. 3. L. is 15000 ohms, three leaks
in series. These are shown in TFig. 2,

The keying of the transmitter is
through a relay R, which may be seen in
IFig. 2, shown at the bottom, on the leit.
As shown in circuit diagram the relay is
inserted in series with the grid-leak, By
this means the power amplifier is completely
blocked when the relay is open. The con-
tacts of the relay are shunted with a .002
mfd. condenser C,. This affords protec-
tion for the tubes as it decreases the pos-
sibility of leakage. The key K, opcrates
the relay through battery, B, when switch
S, is in position 1.  When this switch, shown
in Fig. 1 at the right center. is thrown in
position 2 the contacts on the relay arc
shunted out and the microphone is cut into
the magnetic modulator, circuit M. M. The
same battery, B, is used to furnish the
microphone current. Switch S, must be
open for telephony and closed for telegraphy.
S, is shown in TFig. left center. The
magnetic modulator proves very satisfactory
for phone work, however its being embodied
in this installation is only incidental and is
used only for lacal communimtion The
magnetic modulator is shown in Fig. 2, im-
mediately above the choke coil.

L, is shown in Fig. 2 and Fig. 3 at the
top of the set. It has 25 turns. Ci is
identical to C,, previously mentioned. This
is shown in Fig. 2, the right dial control.
A shows the antenna and (G the ground.
The dimensions of the bakelite panel are 27
by 36 inches. The hase is solid oak and
supports the panel through screws at the
bottom and the cast iron brackets as shown
in Fig. 2 and Fig. 3. Fig 2 shows at the
bottom. the binding posts, located on a
bakelite strip ncar the edge, in order to
make convenient as well as short connections.
At the top of I, is shown another row of
posts, for aerial, ground, etc.

TUNING

All connections must be as short as pos-
sible, have good insulation, and be free
from bad wiring and high resistance.

The tuning of this set is much easier than

done

the self-excited systems. In order to find
the proper place for the plate clip on L,
bring the master oscillator and power-ampli-
fier into normal operation with full plate
voltage, Then hunt for the position on the
oscillation transformer where the heat from
the plates of the vacuum tubes is low. Also
where a tow plate current obtains.  Try this
adjustment until this condition is obtained
over a wide range of wave-lengths. How-
ever, the plate current should not exceed
a tenth of normal value, when making this
adjustment.

The antenna tuning is very critical. The
whole antenna svstem must be brought to
resonance with the wave determined in the
master oscillator circuit. This will be done
by proper adjustment of C, and antenna
clip on L. Resonance will be indicated
when maximun radiation is obtained as
shown by M, and by a wavemeter reading
at I, as compared with a similar reading
at L.

This matter of radiation is perhaps the
most deceiving problem in amateur radio.
With this type set it is not uncommon to
find high radiation, but low efficiency., This
may be caused by proper ratio of turns on
the oscillation transformer but too few
turns used in both plate and aerial inductance
cireuits. Also too low a grid-leak resistance
would cause such a result. If the output
is low and the efficiency high the cause is
probably a high resistance antenna or wrong
adjustment of both plate and antenna clips
on L. However, a low antenna current is
always had when operation is essaved below
the fundamental of the antenna. The cur-
rent in this case may he just a small fraction
of that obtained ahove the fundamental, but
with this condition, greater signal strength
and greater range are the almost invariahle
result,

The writer has had experience with master
oscillator sets both in amateur and hroad-
cast work and can state without question,
that this type of transmission is certainly
wonderful as compared with some of the
self-excited systems and that real pleasure
is derived from its beauty in perfection. .

However in building a set of this kind
one must be a firm believer in the motte
that “workmanship is craft and accuracy
is law.”
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A Cascade Regenerative Receiver

By THE STAFF OF RADIO NEWS

ation.

in sets of this form.

An unusually sensitive type of receiving set employing rather a unique system, cascade regener-
Efficient design has eliminated the critical adjustment characteristics usually manifested

Front view of the completed receiver, e
trols respectively. Nos. 2 and 3 are the condensers, tuning R.F. and detector coupler secondaries.

R.F. rheostat and No. 6 is the detector rheostat.

NEW idea in radio frequency ampli-

fication is applied to this Cascade

Regenerative Receiver. In practical

form it has been. tried and has given
excellent results. The two tubes used as
radio frequency amplifiers and the regen-
crative detector give approximately the
same results as four stages of radio [re-
quency amplification. The set is no more
difficult to tune or control than an ordinary
receiver and at the same time is cxception-
ally stable.

The idea is comparatively simple. The
plate current of the first tube is fed bacl
through the tickler, giving rcgeneration in
the antenna circuit. The output of this first
tube is passed to a second tube which is
used as a resistance coupled radio frequency
amplifier of the ordinary trpe and acts also
as a hlocking tube, keeping the frst and sec-
ond regenerative circuits entircly separated.
The output of this second radio frequency
amplifier is passed, in the regular manner,
to the detector, which also is regenerative.

In the present instance, two stages of audio
frequency are added to the set in the regular
manner.

Following is the list of apparatus neces-
sary to construct the cascade regenerative
receiver :

No. 7 indicates the jacks.

Nos. 1 and 4 are the radic frequency and detector regenerative con-

1—7 x 28 inch panel.

1—7 x 27Y% inch wood baseboard.

2—.0005 mfd. variable condensers.

2—special variocouplers.

l—variable resistance
100,000 ohms.

2—2 megohm grid leaks.

1—.00025 mfd. fixed condenser with
leak clips.

2—.0005 mid. fixed condensers.

1-—6 ohm rheostat.

1—20 ohm rheostat.

2—automatic filament adjustors for
U.V.-201A type tubes.

2—medium ratio audio frequency
transformers.

2—double circuit filament control
jacks.

1—single circuit filament control
jack.

4—four inch dials.

8—Dbinding posts.

S5—standard sockets.

Various wood screws for fastening
apparatus to baseboard.

1—strip of insulating material 5 x
2 inches for binding posts.

1—strip of insulating material 2 x
2 inches for binding posts.

10,000—

No. 5 is

“The sccret of the set’s success lies in the
blocking tube wused between the first and
second regenerative circuits. Oscillations are
controlled entirely by the two ticklers, there
being no potentiometer which adds greatly
to simplicity of control. Coupling between
the aerial and first radio frequency circuit
is made through an aperiodic primary system,
the aerial coil consisting of seven turns
wound directly over the grid coil of the
coupler and not tuned.

The second radio frequency amplifier tube
is connected to the first through resistance
coupling. The output of this tube is passed
to the detector by coupling through seven
turns of wire wound directly over the grid
coil of the second coupler. This sccond
coupler is identical with the first.

Results will be obtained with either loop
or outside antenna as a collecting agency,
although a good outdoor aerial is pl'efeﬁable.

The quality of the apparatus will in most
cases depend upon the pocketbook, the same
as the results will depend upon the quality
of the material used. The best parts are al-
ways cheaper in the end and they can be
taken out of one set and used again.and
again in more efficient hook-ups. One learns
to pick out the good parts after a little ex-
perience, but while he is acquiring the ex-

) L

ae T

=

=

Schematic diagram of the circuit employed.

¢ i i %'Lml
‘T | B 3
Tz )] 5 . ] J ] b
RN % 1 % L2

The numbers designate the following parts: L1, L2, L3 are the primary, secondary and tickler of the

couplers; Ri, variable resistance; R2, R3, two-megohm grid leaks; R4, amperites; RS, six-ohm rheostat: R6, 20rchn} rheostat; C1, .0005 mfd.
variable condensers; C2, .0005 mfd. fixed condensers; J1, double circuit filament control jacks; J2, single circuit filament control jacks
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Rear view of the receiver. The numbers designate the following parts:
rheostat; 6, detector rheostat; '7, filament control jacks;

leak;

perience he had better buy from the dealer
who guarantecs merchandise.

After all the parts have been secured, the
first thing to be done is to mark and drill
the panel.  The parts used in the model set
are all of standard size and manufacture
which allows the reader to place his appa-
ratus in the same position, if desired. There
are two ways of marking the panel. One
15 to secure a piece ol heavy paper and cut
to the exact size of the panel. and then draw
a_line across the paper exactly in the center.
The center holes for all instruments, with
the exception of the jacks, will be made on
this line. The measurements for the mount-
ing screw holes can be made from the in-
struments themselves or the templates may

8, A.F. transformers;
12, variable resistance; 13,

he used.  Another line is drawn 124 inches
from the right lower corner of the panel,
on which the three jack holes will be drilled.
Adfter the centers of all the holes arc marked
the paper is pasted on the panel and an im-
pression is made on the surface of the panel
with a center punch and hammer. After
drilling all of the holes with the proper size
drill, a countersink should be used on all
holes through which a machine screw is to
pass so that the dials can be set close to the
panel. The paper template can be removed
before drilling is started and used over again
if desired. The second method of operating
the panel is to measurc off the instruments
on the panel and mark ecach hole with a
center punch as it is measured.

1 and 4, variocouplers; 2 and 3,
9, amperites; 10, grid condenser and leak: 11.
antenna and ground connections.

.0005 mfd. variable condensers: 5, six-ohm
two-megohm grid

FINISHED PANEL

In some cases it may be desired to have
a grained finish on the pancl. The requisites
arc some pumice powder, thin lubricating oil
or linseed oil and some rags. The pancl
should be made {ast to the workbench by
fastening a thin brace to the table on all
Tour sides of the panel. A little oil should
he spread on the panel and a small amount
ol the powder sprinkled on. Care shouid be
talken that the surface is rubbed either
lengthwise or crosswise, but not both., as
this will do anything but improve the looks
of the finished product. When the desired
finish is procured, a little oil should be spreacd
on the surface and rubbed with a clean cloth
until it is pertectly dry. This can be done

g
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Layout of the receiver showing the arrangement of the apparatus on the panel and the baseboard. With the instruments arranged as shown, short

leads are obtained and the wiring is greaﬂy simplified.

obtained.

-
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Only by careful wiring, well soldered joints and short leads can maximum results be
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Feeaback

Secondary- - - .
4 SN\ coil- 40 turns

Untuned

Mounting |

screw —-
Strip of ‘J
Cambric cioth T T

Secondary

ﬂm‘ng posts

Tickler bind-
ng posts

Primary binding posts

Constructional details of the variocouplers employed. The primary is wound directly over the

secondary, separated from it by a layer of cambric cloth.

It is best to purchase a variocoupler

similar to the type shown and rewind it as specified.

either before or after the panel js drilled,
preferably before.

The baseboard should be about three-
fourths inch shorter than the panel so that
it will fit into the cabinet.
first thing to be fastened. The condensers,
variocouplers, rheostats and jacks should be
fastened to the panel before the sockets,
transformers and other apparatus are fést-
encd to the baseboard. The sockets and other
parts should be so placed that the leads are
as short as possible at the same time the
plate and grid leads should be placed as far
apart as possible to avoid unnecéssary feed-
back. Where it is possible, have wires cross
at right angles. If two leads come very
close together, a short length of combric
tubing should be used. All contacts which
are not made with machine screws should be
soldered. All excess flux should be scraped
or washed off with alcohol to avoid cor-
rosion. Filament control jacks are used
throughout so as to have the least number of
controls possible. The filament of the audio
frequency amplifying tubes are controlled by
automatic resistances made for use with any
particular type of tube. The kind used in
this set allow one-fourth ampere to pass to
a five-volt tube from a six-volt storage bat-
tery, thus only UV-201A tubes or others
with a similar current rating can be used.

The six ohm rheostat is for use with the .

It should be the

two radio frequency tubes while the 20 ohm
rheostat supplies the current for the detector
tube.

The couplers are both alike as to size and
windings. They may be made with any 180
degree variocoupler form. It will usually

:
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on top of this winding a strip of cambric
cloth should be wound, over which 7 turns
of the same size wire is placed. A light
coating of radio cement will hold these wind-
ings in place. FEach loose end should be
fastened to a bindinig post placed along the
edge of the secondary tube. The wire on
the tickler coil probably can be left as it is,
but in case there is not enough for regen-
eration, about 40 turns of No. 24 S. S. C.
wire should he added. ~ All three coils should
be wound in the same direction. If care is
taken in securing two couplers of the same
size and provided the respective wind-
ing on both couplers @i alike, then the dial
readings of both condensers should be alike
if the condensers are of the same make aud
same size. The two ticklers should also
have approximately the same readings.
After the wiring is complete the fila-
ment battery should be connected and a tube
placed in each socket. When the phone plug
is placed in the first jack, turn on the left
rhieostat.  The two radio frequency tubes
should light while the detector tube should
light when its rheostat is turned on. ‘When
the phone plug is withdrawn from the first
jack, these tubes should go out. \When put-
ting the plug in the middle jack the radio
frequency tubes, the detector tube and the

+8

-4

The receiver may be used with an outside antenna and ground or, as shown at the right, a loop

may be employed by connecting it in series with the secondary.

ceedingly well.

Both arrangements work ex-

The use of an outdoor aerial of fair dimensions will, of course, produce the best

results,

be much more efficient to buy a form than
to make one. Perhaps there are two couplers
which are similar in size and shape around
the workbench for which there is no further
use. The old primary winding should be
removed and in its place 40 turns of No.
24 D. S. C. wire should be wound. Directly
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Panel layout of the Cascade regenerative receiver giving the correct position of all parts.

Holes

1, 2,3, 4 5 and 6 are ¥4 inch; 7, 8, 9 are ¥4 inch and 10, 11, 12, 13, 14, 15, are 14 inch and
: countersunk.

first audio frequency tube should light while
the third jack should light all five tubes. As
the filament wiring is quite complicated it is
fairly easy to make a mistake wiring the
jacks, so be careful. The aerial and ground
wires as well as the “B” batteries should now
be connected. When the phone plug is thrust
into any jack, a click should be heard in the
phones. Set the two variocoupler dials at
about 40 degrees and move the two con-
denser dials slowly with approximately the
same reading for each. A whistle should be
heard as a carrier wave is picked up. If
no whistle is heard, but a station is heard, try
turning the ticklers and if thie signal be-
comes louder as the coupling is decreased
then the connections of the tickler which acts
in this manner should be reversed. If a
buzzing sound is heard there is probably some
grid connection open or the variable resist-
ance is open. If the former are perfect. try
tightening up the latter.

Radio [h South America

HE station of the “Radio Argentina”

Company, which for some years has

been broadcasting opera from theatres
in Buenos Aires, has now increased its power
to 1,500 watts. The station will give pref-
erence to the operas from the Colon theatre
When this house is not giving perform-
ances, arrangentents have been made for the
programs of other theatres to be transmit-
ted. as well as concerts and lectures. In
all cases transmission will be direct from
the auditoriums. The present wave is 400
meters, but there is some likelihood of a
change in the near future. This station
transmits its call-letters “LOR,” togecther

By JOHN ENGLISH

with other details such as the opera being
performed, name of theatre, and name of
the company operating the transmitter, in
Morse code, four or five times during the
evening, using LC.W. (buzzer-modulated).
in order to make it easier for distant lis-
teners to identify the station.

KDKA ON SHORT-WAVE

A program from the KDKA short-wave
station was rebroadcast on June 24 by
station 1.O7Z, at Monte Grande, near Buenos
Aires. The use of this short wave-length
also made it possible for the Democratic
Convention to be heard nightly, both in the

Argentine and in Chile. As a result, inter-
est in the short waves is increasing.

The broadcast station “CRC,” at Santiago,
Chile, has been allowed to put microphones,
not only in the principal theatres, but also
in one of the most important churches of
the city. This is believed to be the first
time that transmissions from a Roman Cath-
olic church have been permitted in South
America. This station also caters to all
tastes by broadcasting. after the church
service, “tips” for the horse races of the
Sunday afternoon, and descrintions of these
races as they take place. The station ‘is

(Continued on page 846)
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VER since the first Radio Program
was broadcast and even before, radio
engincers searched for that circuit or
combination which would give maxi-

mum signal intensity with a minimum of
distortion.

1t is a generally conceded {act amongst
these engincers that the well known resist-
ance coupled amplificr gives the minimum of
distortion for both radio {requency and audio
{requency amplification, providing the circuit
is laid out with care and strict adberence
to the principles governing the construction
of such apparatus.

In the “Z” Circuit another step has heen
taken toward the ultimate, and maximum
amplification has heen added with no tend-
Ordinary variable
resistances of the order used for plate re-
sistors in a resistance coupled amplifier are

unsatisfactory owing to variations due to
imperfect contact resistance and smaller
though  troublesome  variations duc  to

temperature changes.  These variations in
resistance, when at all rapid, manifiest thcm—
selves by scratching and scraping noises in
the audio circuit. very similar to static. If
the variations arc an appreciable percentage
of the overall plate-filament impedance, a
loss of signal strength results.

From the foregoing it mav be scen that
it is a difficult matter to maintain an un-
varying resistance of a high value even
though the current be infinitesimal.

CARE IN CONSTRUCTION

While most tubes have nearly
characteristic—that  is, any . particular
type of tube—it must not be forgotten
that in a radio set where maximum amplifi-
cation and minimum distortion are to be
expected the word “nearly’” must be omitted
from the builder’s vocabulary. Since the
characteristic of a vacuum tube is only a
slightly variable quantity we must turn to
other means of obtaining the proper relation
between the grid and plate impedances and
the coupling units where the tubes are to
be used in cascade.

The vacnum tube comes to the rescue and
we have a very flexible resistance which
may he varied through a wide range, the
'111109 remaining absolutely constant for a
given filament emission, neglecting local
action on the filament due to impurities in
the metal. Local action however, is a very
rarc occurrence.

No attempt will he made to give con-
structional details. Once the fundamental
action is understood the circuit may be laid
out in various ways with the usual care
exercised to minimize unwanted plate-grid
feed-back and feed-hack between tubes which
promotes undesirable inter-oscillations.

The tuning circuit may be ecither a siogle
circuit affair or, preferably, a coupled one,
L L 1, as shown in the schematic diagram.
The energy is fed into the first radio fre-
quency tube in the usual manner.

The coupling tubes V, and V, play a dual
role of ordinary coupling resistances and am-
plifiers, The total for the five tubes is four
radio frequency stages and detector.

The plate current of the first tube V, is
fed through the plate filament circuit of
coupling tuhe V, and the inductance L.

The grid circuit of coupling tube V, cou-
tains an inductance L. tuned to the desired

the same

By S. D. COFFMAN

A new and ingenious system of resistance coupled radio frequency amplification in which the

vacuum tubes are employed as the resistances as well as the amplifiers.

the minimization, if not the elimination of foreign noises and distortion.
tried out in the Ravio Nuws Laboratories and the results were highly satisfactory.

The salient feature is
The system has been

'
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A truly excellent system of resistance coupled amplification wherein the vacuum tubes play the

part of both the resistances and the amplifiers.

The system is not confined to the circuit only,

it can be adapted to various circuit arrangements,

signal and inductively coupled with T... The
action is to raise or lower the impedance of
tube V, depending upon the sign.  Starting
with a positive impulse on grid G the plate
current of tube V, wonld, of course, rise. A
corresponding change talkes place through
the plate filament circuit of tube V., the
variations of which about the mean govern

It

. YOUR CAR!

Are you interested in motoring. touring
or camping? If you are, do not fail to read
the November issue of

MOTOR CAMPER
AND TOURIST

E Here is a magazine that tells you things
in connection with your car—things that -
you never even suspected. -

Are you just running around the country

or are you getting the full benefit of your

car? MOTOR CAMPER & TOURIST

shows you the way. On all newsstands.
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the potential of grid G, of tube V,. Since
the grid circuit of tube V. contains an in-
ductance which is inductively coupled with
the plate circuit of the same tube, it may he
seen that with the proper rchtlon between
L. and L, as to sign, the plate current of
this tube will rise still higher, if the grid is
swung  positively. A reverse action will
oceur when grid G of tube V, receives a
negative impulse. The action in each case

heing cumulative,
tained.

Proceeding to tubes V, and V, the same
action occurs as in tubes V, and V..

THE DETECTOR

Tube V; is a straight detector with no
changes {from the conventional except that
the grid leak must go to the filament direct.
Of course, audio frequency amplification may
be used if desired.

Adjustment of the filament cmission of
the coupling tubes is the same as adjusting
a variable resistance but with the advan-
tages as stated before. It will he found
when the filament emission is low that the
signal intensity will be small.  As the fila-
ment becomes brighter the signal will in-
crease to a definite peak value and then
drop off as the emission is raised above the
optimum value. This is due to two factors.
First, there is a definite value of emission
for the proper impedance fit for the plate
circuit of tube V, and also that the liniiting
action of the coupling tube is at a minimum
at the optimum filament emission.

Filameut batteries B, and B, are isolated
as shown, the voltage depending upon the
type of tube used. As in all resistance
coupled amplifiers the voltage of the “B”
hattery must be higher than in the ordinary
tunced plate type or other style circuits. The
cxact plate potential required will vary with
the type of tube used.

The high degree of amplification and clar-
ity of smml obtained with this cncmt is
truly 1emar1\able The construction is well
within the scope of the average experimenter,

great amplification is ob-

D.C. FROM AN A.C. SOURCE

The readers of Ranto Nrws will be in-
terested in a general description of a new
device for supplying filament, plate and
arid-hias potentials to vacuum tubes from
ALC. supply.

Tt operates on the thermo-electric princi-
ple.  From this fact it derives the name
“Thermoformer.”

This is in the form of a heating unit
(greatly resembling an electric toaster)
placed close to a series of pairs of dissimilar
metals. It is well known that such an
arrangement of a. heating unit and dissim-
ifar metal couples will cause a current of

(Continued on page 792)
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Multi-Stage Radio Freauency Amplification

8y JOHN SCOTT-TAGGART, F. {nst. P. A.M.L.E.E.

To our readers who are interested both in experimentation and the reception of signals 6ver long
distances this article, one of the most comprelensive ever published in connection with such
an important subject, will prove invaluable.

The author experimenting with a ten tube multi-stage radio frequency receiver.

The system

employed is fully covered in this article.

HE achievement of long distance re-
ception is closely bound up with effi-
cient radio frequency amplification.
Rarely, however, is any trouble ex-
perienced when only a single stage of such
amplification is used. On the other hand,
whenever two or more stages are employed,
the apparently straightforward process of
simply adding extra tubes brings in its train
complications which interfere with the whole
action of radio frequency amplification.

In some quarters we frequently see sev-
eral tuned plate circuits connected in cas-
cade with delightful abandon, but evervone
who has tried to arrange such circuits has
found that they are completely unworkable.
Oscillation will inevitably be set up, and
once an amplifying arrangement is oscil-
lating it is practically useless for radio
reception.

The effective amplification of radio fre-
auency currents of high frequency, such as
those employed for broadcast transmission,
is inevitably bound up with the usc of tuned
circuits in the intertube couplings. These
tuned circuits are responsible for the ten-
dency which all radio frequency amplifiers
have to oscillate, but, on the other hand, the
use of a tuned circuit results in all the

hereficia! building up of oscillations given.

by resonant phenomena. We can, of
course, dispense with tuned intertube coup-
lings, using untuned transformers, but al-
though great stability may be obtained with

Fig. 1.

Circuit diagram of the simplest form
of radio frequency amplifier.

such arrangements, the sensitiveness is small
and a very large number of tubes are re-
«uired to give a result which may be more
easily obtained with one or two stages of
efficient tuned radio frequency amplification
arrangements. An aperiodic radio frequency
amplifying system gives such inferior re-
sults on short wave-lengths that it is not
propcosed to deal with such arrangements
in this article.

Fig. 2. The circuit of Fig. 1. reduced to the
technical equivalents of the instruments.

THE SIMPLE CIRCUIT

The simplest form of amplifying circuit
using a tube for the amplification of radio
frequency currents, is that illustrated in
Fig. 1. We have an oscillatory circuit L,
C,, in the grid circuit of a tube V. It will
be seen that one side of the circuit L,, C,. is
connected to the grid G, and the other side
to the negative terminal of the “A” battery
B, ; a rheostat R is included in the negative
lead to the filament, this resulting in the
erid being given, via L,, a negative poten-
tial corresponding to the potential drop
across the used portion of the rheostat R.
This negative potential will usually be in
the neighbourhood of 1 or 2 volts, and

serves to prevent the establishment of any-

appreciable grid current in the grid circuit
of the tube. Such a grid current would in-
troduce damping into the grid circuit and
so lessen the potentials established across
the grid and filament of the tube. The plate
circuit of the tube contains the plate A, the

tuned circuit L. C,, and the “B” battery, or
plate battery, B. A condenser of, say,
0.002 mfd. capacity may be connected across
B, to act as a by-pass for the radio-ire-
quency currents in the plate circuit, but in
practice, this is unnecessary, and from the
radio frequency point of view, the battery
B, may be regarded as merely a continuation
of the wiring to the filament, from the cir-
cuit-L, C,.

In this simple amplifying arrangement it
is supposed that energy . is fed into the cir-
cuit L, C, from some source to the leit of
the circuit. In ordinary cases this source
of input energy will be an actial, or equiva-
lent system, or the plate current of a pre-
ceding radio {requency amplifying tube.
Likewise, the amplificd oscillations estab-
lished across the circuit L, C, will be com-
municated, either to a detector, or to an-
other stage of radio frequency amplification.
We are therefore principally concerned with
the ratio of the EALF.’s across W X, and
those across Y and Z. It is our object to
obtain the highest possible EM.F.'s across
Y Z without the tube V passing into oscil-
lation.

If such a circuit is arranged, it will be
found that unless there is a heavy load on
the circuit L, C,, or the circuit L, C,, that
when the two circuits arc tuned to the
same wave-lengtl, the tube will generate con-
tinuous oscillations of its own accord, and
the merit of the arrangement as an ampii-
fier of cxternally applied radio frequency
currents, will be ruined.

This sclf-oscillation effect is due to a
feed-back effect which is carried beyond the
stable condition, and is due to a transference
of the amplificd energy in the output cir-
cuit of the tube, L., C,, to the input circuit,
L, C. To prevent self-oscillation of a
tube we have to prevent a transference of
energy from the output circuit to the input
circuit.

This transference of energy is accom-
plished by two forms of coupling:— =

1. Capacity coupling between one circuit
and the other. )

2. Inductive or magnetic coupling be-~
tween the inductance in the plate circuit
and the inductance in the grid circuit.

CAPACITY COUPLING IN A TUBE

Capacity coupling between the plate cir-
cuit of a tube and the grid circuit, is re-
sponsible for probably at least 80 per cent.
of the undesirable seli-oscillation of radio
frequency amplifiers. ) )

This capacity coupling is effected in two
different ways which, however, both act in
the same direction to produce self-oscilla-
tion. . .

These forms of capacity coupling are
due :—
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Fig. 3. Still the same circuit of Fig. 1. but
devoid of potential and current sources.
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1. To the interclectrode capacity of the
tube, i.e., the capacity formed by the grid
and plate of the tube, and the capacity be-
tween the grid and plate valve prongs and
sockets, and wires going to these points.

2. The capacity coupling between the in-
ductance coils themscelves.

There is a tendency to blame the capacity
hetween the grid and plate of a tube to al-
most too great an extent, and insufficient
attention is paid to the other capacities
which act in parallel with the condenser
action of the tube itself.

Tn Fig. 1 T have shown three small phan-
tom condensers C,, C, and C, (shown in
dotted lines) which are intended to indicate
the distributed capacity between the grid
aud the plate. The grid, of course. is usual-
Iy in the form of a spiral wire concentric
with a cylindrical plate. The result is that
the grid acts as onc plate of a very small’
condenser and the plate as the other plate.
The grid and plate inside the tube therefore
act like a condenser, and this condenser
‘couples the circuit T.; C, to the circuit L, C,
by ordinary capacity coupling.

The grid has also a capacity with respect
to the filament, the grid forming one side
of a still smaller condenser, and the fila-
ment the other side. This capacity, al-
though playing a part in the process of
radio frequency amplification, may conveni-
ently be left out of consideration, at the
- present stage, for the sake of simplicity.
Likewise, the capacity between the plate
and the filament may, at this stage, be lcft
out of consideration.

If we simplify the circuit shown in Fig.
1, regarding the tubc merely as a means of
coupling onc circuit to the other by a capa-
city coupling. we arrive at Fig. 2. Here,
the batteries B, and B. serve to give a direct
connection from the foot of L, C, to the
ioot of L, C., while the condenser C,, in
dotted line, represents the capacity between
the grid of the tube and the plate. The bat-
teries By and B., having negligible resistance
and impedence, do not in any way affect the
radio frequency aspects of the circuit, and
we can conscquently simplify the Fig. 2 ar-
rangement as shown in I'ig. 3.

This figure will be recognized as one of
the standard methods of coupling two tuned
oscillation circuits together. Such circuits
may always be coupled together by means
of inductive capacity or resistance coupling,
and Fig. 3 is a typical method of coupling
two tuned circuits together by means of a
condenser. Somctimes the condenser is in-
serted between one end of one circuit and
one end of the other, and another condenser
between the other end of the first circuit
and the other end of the sccond circuit; two
condensers, however, arc not required pro-
vided two ends of the respective circuits
are directly connected.

In- the Fig. 1 arrangement, the oscillations
in L, C, are, due to the amplification of the
tube V, very much stronger than the oscilla-
tions in the circuit I, C,; we are therefore
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Fig. 5.

concerned with the feeding-back of radio
frequency energy from the circuit L, C, to
the circuit L, C,. This energy is fed back to
the capacity between the grid and plate of
the tube, i.c., through the condenser C, in
Fig. 3. Provided the phase relationship be-
tween the oscillations in L, C, and L, C, is
correct, the tube will generate continuous
oscillations.

BOTH CIRCUITS MUST BE TUNED

It is, however, important to appreciate
that energy will not be transferred from the
circuit L, C, to the circuit L, C, unless both
circuits are approximately tuned to the same
wave-length. If, for example, we detune
L. C, so that the wave-length of this circuit
is less, or greater, than that of the circuit
L, C, the tube will remain stable, and not
only will it not oscillate, but it will not
amplify. Slight variations in the tuning
will cause variations in the tendency of the
tube to oscillate, and if the tendency is too
great, a detuning of one of the condensers
C, C, will render the apparatus stable. The
ideal statc of affairs is to have both circuits
exactly tuned to the wave-length of the sig-
nals to be amplified. If it is neccessary to
detune onc of the circuits to prevent self-
oscillation of the tube, the degree of ampli-
fication will be reduced, and if the variation
is madc too great, the amplification effect
will be nil. Moreover, the detuning of one
of the circuits may result, in the case of a
radio recciver, in some other station being
picked up, and in any case, the adjustments
at the self-oscillation point may cause a
great deal of interference with neighboring
scts owing to the radiation of the continu-
ous oscillations set up by the tube.

Fig. 4 shows the various capacities in-
volved in a radio frequency amplifier. It
will be seen that there is a capacity C; which
acts between the grid and plate of a tube

5lelil
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Fig. 4.
elements of the
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A circuit diagram particularly illustrating the capacity effect existing between the

vacuum tube.

Illustrating the capacity effect existing between instruments in the receiver and earth.

while there is also a capacity effect dircetly
between the plate A of the tube and the
filament F; this capacity is represented by
C; in Fig. 4, The capacity C, The capacity
C; acts in parallel with the capacity C,, the
battery B, not interfering with the action of
the oscillatory current, as has already been
explained. Apart from the capacity C,. we
may also consider the plate to filament path
of the tube acting as two capacities in
series. These would be the only capacities
if the grid were solid, and the two capaci-
ties C; and C, therefore, while acting in
series with each other, are jointly in parallel
with C,, and therefore any oscillations in
L, C, will set up varying potential differ-
ences across both C, and C,. The potentials
across C, will be communicated to the circuit
L, C,, so that, in effect, the grid to filament
capacity also contributes to the passing on
of energy from the plate circuit to the grid
circuit. This aspect seems to have been
neglected in previous discussions, but the
fact remains that the essential coupling medi-
um between the plate and grid circuits of
the tube is the grid to plate capacity inside
the tube and the capacity between the leads
going to these electrodes and the capacity
iuside the tube holder and cap.

The separation of tube sockets and the
plate and grid leads in a set will go far
toward the reduction of tube capacity and
the consequent self-oscillation.

CAPACITY BETWEEN COILS

There appears to be an almost total
neglect of an important cause of self-oscil-
lation in radio frequency amplifiers. Al-
though attention is regularly given to the
capacity inside the tube, yet a capacity effect
which is often very many times greater is
that between inductance coils in the circuit.
This trouble, of course, is worse when the
inductance coils are of large size, but the
effect is also very noticeable even on broad-
cast wave-lengths. Sometimes the capacity
is directly between one coil and another,
but if coils are placed well apart direct
capacity coupling is small.

‘What usually happens is that each coil
has a substantial capacity to some common
conductor; for example, each coil possesses
a certain capacity ‘to earth, the word earth
also implying wiring which is connected to
the filament battery and h'gh tension battery
which, being substantial masses, have
a relatively- large capacity to carth. and
the direct capacity effect between the coils
and such batteries, transformers, variable
condensers and other pieces of apparatus in-
side a set which have substantial capacity
to earth and to each other. All these
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Fig. 6.

-

INustrating inductive coupling; the magnetic fields of two adjacent coils linking

together.

capacities add together to couple the two
oscillatory circuits and their joint effect is
frequently very much greater than the actu-
al capacity between the grid and the plate.

EFFECT IN TRANSFORMERS

Where there is transformer coupling in
a radio frequency amplifier the inductances
in the grid and plate circuit of a tube, re-
spectively are coupled to windings which
have one end connected either directly to
the filament, or through a “B” battery which
does not affect radio frequency considera-
tions. The result is that the capacity be-
tween the primary .and secondary windings
of each of the high frequency transformers
may be considerable, and will really amount
to a coupling between the grid inductance
and the plate inductance. This aspect of
radio frequency transformers is, again, a
point which seems to have been overlooked
by writers on the subject, and the moral, of
course, is to use loose coupling between the
primary and secondary windings of radio-
frequency transformers, if these are to be
used.

EFFECT OF CONDENSERS

Variable condensers are also very trouble-
some in supplementing the capacity coupling
between grid and plate circuits of a tube.
If, in Fig. 5, the variable condenser C,, is
placed close to the variable condenser C,,
it will be obvious that there will be a sub-
stantial capacity coupling between the upper
plate of C, and the upper plate of C,, i.e.,
the plates which vary a radio frequency po-
tential with respect to the filament. Since
the upper plate of C, is connected to the
grid-and the upper plate of C, is connected
to the platc of a tube, we have this capacity
coupling adding itself to the capacity C,
between grid and plate of the tube itself.
The moral here, of course, is to separate
the variable condensers as far as conveni-
ently possible, because they are a great
source of self-oscillation in radio- frequency
amplxﬁers although many experimenters
mmagine that if they separate the coils and
take other precautions, such as the keeping
of all wiring separate, no serious trouble
will be experienced. On the other hand, the’
position is that however careful one may
be, in certain directions, the placing of vari-
able condensers fairly close to each other

will nullify all the othcr precautions and
cause serious self-oscillation tendencies in
the amplifier.

INDUCTIVE COUPLING AS A SOURCE OF
SELF-OSCILLATION

We now come to thc question of inductive
coupling in radio frequency amplifiers. Fig.
6 shows a simple radio frequency amplify-
ing system in which two honeycomb cails
L, and L, are included, respectively, in the
grid and plate circuits of the tube.

81

=

Fig. 8. A hook-up wherein a tuned plate

circuit is incorporated.

The dotted lines indicate thc inagnetic
linkage, or inductive coupling, between coils
L, and L,, and this coupling may be in such
a direction as to produce a rcgeneration
effect which, either by itself or in combina-
tion with the capacity feed-back cffect, may
set up oscillations. On the other hand, of
course, the coupling between the coils may
be such as to tend to decrease a tendency
to self-oscillation, and in some receivers the
coils are arranged to produce this effect.
Usually, however, the proximity of induct-
ance coils leads to an inductance feed back
which will help to set up self-oscillation.
Various methods of overcoming this effect
have been suggested and will be described
later in this article.

COMBINED EFFECTS

Fig. 7 shows again the typical radio-fre-
quency amplifying circuit in which we now
find illustrated the three principle .causes of
self-oscillation in the tube.

These causes comprise the inter-electrode
capacity coupling inside the tube, the coil
capacity coupling represented by the conden-
ser C;, and the inductive coupling, which is
shown by the dotted line passing through
L, and L.

Before passing on to the methods of pre-
venting self-oscillation in a radio frequency

Radio News for November, 1924

amplifier, it would be as well to examine
another aspect of the conditions under
which self-oscillation may occur.
THE TUNED OR APERIODIC PLATE
CIRCUIT
We have so far considered the simple cir-
cuit where the grid and plate circuits have

heen tuned to the same wave-length. Under

these conditions it has been explained that
a tube will tend to oscillate, provided the
tube is a sufficiently good amplifier.

We meet, however, with a large number
of circuits in which the grid or plate cir-
cuits are not tuned. Frequently one of the
circuits is tuned and the other is not.

This type of circuit generally has less ten-
dency to produce self-osciflation than a cir-
cuit in which there is a tuned grid and tuned
plate circuit.

We, however, sometimes have a circuit of
the kind shown in Fig. 8, which, while not
possessing an obviously tuned plate circuit,
may, in reality, comprise an equivalent ar-
rangement. In Fig. 8 it will be seen that
the plate circuit includes the inductance L.,
which is variable. -It will be found that by
sliding the contact S from the top to the
bottom and measuring the output E.M.F.s
across the used portion of L, that, at first,
there is, to all intents and purposes, no am-
plification at all. A point, however, is
reached when sufficient inductance is in-
cluded in the plate circuit of the tube when
a very decided ampliﬁcation is obtained. As
the inductance is increased still further, a
point of maximum amplification is reached
and after that the amplification falls off a
little, although a large amount of inductance
may be included in the plate circuit of the
tube.

The absence of a condenser across the
used portion of L, might suggest, to the
begmner, that there is no tuning in the plate
circuit of the tube and that the coil was.
therefore, aperiodic. This, however, is not
strictly true; the used portion of the coil
L. will really have in parallel with it the
self-capacity of the inductance itself, the
capacity between plate and filament of the
tube, and the capacity of the coil to earth.

Fig. 9 shows the self-capacity of the coil
C, and the plate to filament capacity C,.
These two capacities assist in producing a
tuned plate circuit in which, however, the
parallel capacity is very small. If the par-
ticular value of the inductance in the plate
circuit of a tube is so chosen that what is
sometimes known as the natural wave-length
of the coil is equal to the wave-length to
which the grid circuit is tuned, the tube will
tend to oscillate and will probably do so.

11, however, the inductance is increased so
that the natural wave-length is higher than
the wave-length to which the grid circui
tuned, the tube will continue to act a§ a
radio frequency amplifier, although there
will not be a tendency towards self-oscilla-
tion. The so-called aperiodic output coil, in
which the only capacities are those just men-
tioned, does not produce selective ampliﬁqa-
tion, as in the case of the tuned plate cir-

(Continued on page 780)

Coil capacity mﬁp////g

\lnter Lleclrode
\apacity coiplng ¢y

™ erg o

Fig. 7. Illustrating the combined coupling
effects in a radio frequency circuit which are
responsible for oscillation in the tube.



Radio News for November, 1924

691

Notes On the Tropadynhe

By CLYDE J. FITCH

Since the appearance of the Tropadyne circuit, letters have been pouring in from all over the

country asking for further information.
interesting questions.

answcer the more

In the following article Mr. Fitch has attempted to
Slight improvements that have been made since

the original receiver was constructed are also given.

47 turns #24 88.C
urn _i,

~10q

—
18 turns
f24 55¢

tlll
S

(M

31/ dia. -
Fig. 4

Oscillator ccil for the tropadyne to be used
with a 23-plate condenser,

many

I& have received so inquiries
regarding  the Tropadyne receiver
described in the August issuc oi

Ranio Nuws that we have decided to publish
some of them, which will he of general in-
terest to our rcaders. \Whether or not you
intend to build a Tropadyne, you should
seadd the article as it pertains to Super-
Heterodynes in general.

Ax the Tropadyne receiver described in the
August issue employs a 23-plate (.0005 m{d.)
condenser for the tuner and a 43-plate (.00l
mfd.) condenser for the oscillator, many ex-
perimenters, who already have Super-Heter-

odynes of other makes employing two 23-
plate condensers, requested the design of an
oscillator coil which could be used with a
23-plate condenser.  This they desire in or-
der that they could casily change their Super-
Heterodynes into Tropadynes. TFig. 1 shows
an oscillator coil which may be used with a
23-plate condenser in the Tropadine. On a
3-inch diameter bakelite tube 3%% inches long

wind 47 turns of No. 24 S. S. C. wirces.
starting ¥4 inch from onc end. A tap is

taken at the cxact center, which would be
23V furns from either end. One-half inch
from this coil wind 18 turns of the same
sized wire in the same direction. The ter-
minals are lettered in Fig. 1 and the coil is
cotinected as shown in the August issue. It
will cover the broadcast wave-length range
when used with a .0005 mid. 23-plate con-
denser.

Many questions were reccived regarding
the tuned intermediate transformers. or
Tropaformers. Those who attempted to
wind the coils found that when the correct
number of turns were in place the finished
coil was not 134 inches in diameter as it
should be. This was duc to the fact that
they used less insulation between layers and
more turus per layer. Although the coils
are 3% inch wide, the layers are not that
wide, as they are held in place by 34-inch
strips of the paper insulation between the
layers.

These transformers have been improved
and simplified, as shown in Fig. 2. By
making the coils §4 inch wide, only two arc
required, one primary and one . sccondary,
with 500 turns on the primary and 1.000 on

STicon sreer core
X / "

. /4"
\ 3
1000 tarns #30 5.5.C.
f(g. z

construction of the intermediate
radio frequency transformers.

/ +8
500 furns
#30 5.5.C

Improved
wave

the sccondary, iving a 2 to 1 ratio. The
core is made 4 inch thick instcad of 34 inch.

Numerous e)\perlmcnts were  conducted
with this transformer. With more iron in
the core the tuning was broader. Placing
the two coils close together also broadencd
the tuning. Without the iron core the am-
plification was about half that obtained when
using it. A happy medium was found by
spacing the coils ¥4 inch and using the
amount of core shown. This makes the
tuning hroad enough to pass the side bands
and at the same time prevent distortion. By
tuning the sccondaries with variable con-
densers  cach  transformer s plopml\
matched and maximum amplification is as-

(Contined on page 740)

An Absorption Coil Four Circuit Tuner

veloped a circuit known as the “Dou-

hle Feedback Regenerative Tuner”
and many thousands of radio fans con-
structed sets after the description given and
obtained wonderiul results, as shown by
the many letters received from all parts of
the world.  Since that time he has been
experimenting. looking toward the elimina-
tion of defects in present-day regenerative
“tuncrs.  The Absorption Coil Four Circuit
Tuner is the outcome of his work along
these lines. Tt will prove of considerable
interest to those scarching for a circuit
devoid of the disadvantages present in the
common forms of regenerative tuners.

As shown by the accompanying draw-
ings, it will he scen that the principal and
radical change ([rom most tuners is the
addition of an isolated circuit consisting of
a coil (preferably of the honeycomb vari-
cty) and a variable condeniser. This is the
absorption circuit and is not directly con-
nected to cither of the other circuits. This
isolated circuit. as scen from the diagram.
is interposed hetween the primary and sec-
ondary coils of the tuner. Regeneration is
accomplished by a variometer in the plate
ctreuit of the vacuum tube. Note the desig-
nations. Circuit No. 1 is the primary or
acrial circuit, Circuit No. 2 is the absorp-
tion circuit, while No. 3 is the secondary
circuit and No. 4 the plate circuit.  All of
the instrument values are given in the dia-

! BOUT two years ago the author de-

By EDWARD H. LERCHEN

gram but following is a list of the parts
necessary for constructing a set of this tvpe:

I Three-coil honeycomb coil mounting.

1 DL-25 coil.

2 DL-50 coils.

1 Low loss .001 mfd. (43 plates) vari-
able condenser.

2 Low loss .0005 mid. (23 plates) vari-

able condensers.
1 Switch for cutting out antenna con-

# O H7 #3
bL:25 050 D150

0005 m1a.
/nfs’rmfdmfe

-~ Wy
AT 224 1451

Circuit diagram of the absorption coil four
circuit tuner described in this article.

denser to make primary operate aperio-
dically.
Large tvpe
citcuit.
400-chm potentiometer,

—

variometer for the plate

—_

1 Rheostat (6 or 30 ohms, depending upon
tube used).

1 Tube socket.

1 .00025 mid. grid condenser with 2
megohm grid leak.

With the components named the circuit
will operate on all wave-lengths from 200
to 600 meters. If it is desired to receive
on the lower waves two DL-25 coils should
be substituted for the DL-50 coils. This
will allow the set to tunce down to as low
as 93 meters when the series antenna cou-
denser is cut into the circuit by the opening
of the short circuiting switch. Likewise,
to get above 600 meters three DL-75 coils

can be substituted.

Within six blocks of Station WAAM, onc
mile from WBS and two miles from Sta-
tion WOR, we were able to bring in Phila-
(lclphh and Pittshurgh at 8:00 p. m., with-
out Jinterference.  This was done by chang-
ing the coupling between coil No. 1 and
coil No. 3, these being adjustable.  Coil
No. 2 is stationary.

This is a very simple set to huild and
when in operation there are really only two
controls in wuse, the two 23-plate variable
condensers, and these will both have the
same dial setting. It is seldom necessary
to adjust the variometer after the highest
point of regeneration is found.

This circuit has hrought in stations from
San Juan, Porto Rico, to Omaha and from
Toronto to TFlorida.
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The Heterodvne Wavemeter

By JAMES WOOD, Jr., 2ALG
Design Construction and Calibration

Part {

There is a cryving need for a good Heterodyne wavemeter in the station of every amateur and
we feel confident that the one described in this article by Mr

A top view of the completed Heterodyne wavemeter.
extreme left, followed by the tube socket.” the inductance and the variable condenser.
the vernier scale attachment on - the condenser.

HERE are several facts the experi-
menter must keep in mind when he
desires to construct a wavemeter sim-
ilar to the one described in this article.
In the first place, the instruments used
must be sufficiently well made mechanically
to retain their constants to a reasonable de-
gree. After this requirement has been ful-
filled, the instruments must be so combined
that once calibrated, the wavemeter will
retain its calibration. The latter require-
ment is one that will give the prospective
builder some trouble unless he takes proper
precautions. There is onc simple rule that
will always solve the nroblem. The rule
briefly stated is this: Fasten everything
securely. If this is to be done it becomes
apparent at once that the instruments are
there to stay and cannot be disconnected,
used for some other purpose, and then re-
connected to the wavemeter.

INDUCTANCE

The inductance has a value of approxi-
mately 36 microhenrys. It may be made
by winding 17 turns of No. 28 D.C.C. wire
on a form 3 inches in diameter. Some will
no doubt condemn the practice of using so
small a size as No. 28. Tt should be remem-
bered, however, that as long as the circuit
comprising the inductance and capacity will
oscillate throughout the range of the in-
strument, we need not be concerned with

wo 14

+

-
=
V =

Fig.4

Circuit diagram of the Heterodyne Wavemeter.

- calibration.

The rheostat control knob is to the
Note

the resistance of the inductance. It is to
be noted that an inductance wound with a
small sized wire has less distributed capac-
ity than one wound with heavy wire. This
is an important point if the wave-length
range of the wavemeter is to be a maximum
for a given variable condenser. Tig.

shows one method of mounting the induc-
tance. The winding form is of wood. It
is preferable to use either wood or some
good insulating material for the form so as
to give the inductance rigidity when it is
mounted. It is rather difficult to fasten
cardboard securely. The form used by the
writer was turned from a wire spool end.

Referring again to Fig. 2, it will be seen
that there are three lugs coming from the
inductance. The -two outside ones are of
thin sheet copper or brass, preferably the
former. The middle lug is of heavy cop-
per. Tt serves as the support for the in-
ductance and is connected to the positive
side of the filament (see Fig. 1 for connec-
tions). The wavemeter will not function
satisfactorily when the negative side of the
filament is used. The distance between the
two outside lugs will, of course, vary with
the type of condenser used. If the reader
so desires, he may easily mount both the
tube and condenser in one cabinet. In this
case three binding posts may be mounted on
top of the cabinet and spaced the proper
distance. Fig. 2 gives all the necessary
dimensions.

When the inductance is mounted in this
way there will be no tendency for it to
wobble and so throw the wavemeter off
Care should be taken to wind
the wire tightly on the form. A good way
to do this is to put the whole mounting
together, as shown in Fig. 2, solder one
end of the wire to one outside lug, wind
nine turns. solder this turn to the middle
lug and then wind the eight turns, soldering
the end to the other outside lug. Do not
coat the winding with a varnish or cement
solution. :

CONDENSER-
The condenser is probably the most im-

. Wood will fill the bill.

portant instrument of the wavemeter and it
must satisfy several requisites if complete
satisfaction is to be realized when the wave-
meter is completely assembled and calibrated.
The requirements are:

(a) It must have as low a zero capacity
as possible (not greater than .00002 mfd.),
for. it is upon this that the minimum range
of the meter depends.

(b) It must be well made, both mechan-
ically and clectrically.

(c) It must be provided with a vernier
adjustment for rotating the movable plates
and this vernier, which should be of the
geared type, must be provided with a long
handle of wood or some good insulating
material.  The handle should be at feast 10
inches long. The photographs show only
a short handle for the vernier, but this is
not satisfactory. Ii the hand is brought
closer than 10 inches, the frequency of the
wavcmeter oscillations change appreciably,
making accurate adjustment tedious and
ditheult.

(d). For the utmost convenience, the
capacity curve of the condenser should be
known preferably to three significant figures
(such as .000317 mfd.). This is not abso-
lutely necessary for the most economical
method, but is very useful. This will be
cov.ered more in detail in Part 2 of this
series.

(e) The scale of the condenser should
be divided into 180 degrees and should be
rcadable to one degree directly. In other
words, there should actuallv be 180 marks
on the scale. A scale with 100 divisions
can also be used, but the readings obtained
with it will not be as accurate as with
the 180 degree scale. A very excellent form
of scale is an ordinary draftsman’s pro-
tractor fastened over the regular dial. It
of course becomes necessarv to have a flat
dial for this purpose. If desired, the pro-
tractor can be fastened directly to the knob
and the dial dispensed with entirely. There
should also be a vernier scale to permit
reading to .1 degree. Figures 3a and 3b
show what is meant by a vernier scale for
those who are as yet uninitiated. To read
the condenser equipped with the vernier scale
we first read the scale attached to the

——]
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details of the
Three lugs at the base form the two terminals
and the mid-tap of the coil.

Constructional wavemeter.
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knob, considering the zero mark of the ver-
nier scale as the pomnter. Suppose this read-
ing to be a little over 61, but not quite 62
degrees (sce Fig. 3a). Consulting the ver-
nier scale, we scc that the fourth division
is parallel with onc of the divisions of the
main scale, that is, the reading is 61.4
degrees correct to three significant figures.
To take another case (sce Fig. 3b), sup-
pose again that the zcro line oi the vernjer
scale points somewhere between 60 and 61
degrees, but this time let us suppose that the
cighth division of the vernier scale is par-
allel with a division of the rotating scale.
This time the rcading would be 60.8 degrees.
There will always be found onc division and
only one that is parallel to a division mark
on the main scale. It should be noted that
it makes no dilference which mark of the
main scale this is. We are concerned only
with the wark on the vernier scale. If
the procedure is still not clear, the rcader
should consult a good physics laboratory
manual. It should always be remgmbered
that the vernier scale divides the smallest
division of the main scale into as many
parts as the vernicer itself is divided. Tt
should be noticed that the divisions of the
vernier scale are smaller than the divisions
of the main scale. In the case illustrated.
(n) divisions of the vernier are equal to
(n-1) divisions of the main scale. The
vernier scale may easily be made by the
reader. It is simply neccessary to lay out an
angle of nine degrees on a suitable piece of
material (white celluloid is good) and divide
it into 10 equal parts. Iay out the nine-
degree angle and bisect it with a compass;
draw the bisecting line. Now adjust the
protractor so that its 90-degree mark and
ts center mark on the bottom edge are
one, the line bisccting the angle. The pro-
sractor is then moved upward, keeping its
position on the line, until 10 degrees on
the protractor scale just cover the distance
between the two sides of the nine-degree
angle. The sides of the latter are prolonged
if necessary. Mark out the 10 divisions and
draw lines through them to the vertex of
:he angle. When this is done, we have an
angle of nine degrees divided into practically
10 equal parts. This method is about as
accurate a one as could be used for such a
small angle. Great care should be exercised,
however, for unless the job is carefully done.
measurement by means of the vernier will
not be reliable.

At this point it is well to bring out that
the reading of the condenser scale at the
lower end will not be as accurate as at the
upper end. This is due to the fact that at
the lower end the wave-length curve is
steeper and the frequencies are also higher.
Flence a slight error in adjustment will have
a greater cffect on the reading. The ac-
curacy is about 2 per cent. for wave-length
measurements, but this is not true for other
measurements. At the upper part of the
scale greater accuracy may bhe cxpected.
This will be treated more in detail later.

TUBE

The tube is a WD-11 or WD-12. It
is necessary to burn the filament always
at its full brilliancy, not only to pass as

Faurth division of

sernier scak paralle!
I2 a drvision or mag
seale.

Condenser aral

Fig. 3-A Knob
A vernier scale as shown here will give
readings of .1 degree. The reading here is

61.4 degrees.

much plafe currert as possi-
ble, but also to maintain the
frequency of the oscillations
emitted by the wavemeter
constant.  With care, the
proper brilliancy may be
judged by eye. The plate
battery used by the writer
has a potential of 45 volts.
This was found necessary in
order to make the wavemeter
function properly on the
very short wave-lengths.
Fig. 1 shows a .002 mfd.
condenser shunting the “B”
battery.

This condenser. should be
of a type made up of tin or
copper foil and mica sheets

A side view of the Heterodyne
wavemeter showing the position
of the batteries and the instru-
ments. Note that the Venier
knob on the variable condénser
is extended to avoid body
capacity effects.

as the dielectric. With a
good condenser there is little
possibility of a short devel-
oping. .

This completes the de-
scription of the apparatus.
Reference to the photo-
graphs show how tle instru-
ments described ars assem-
bled; everything is securely
fastened.

CALIBRATION

There are two ways of calibrating the
wavemeter. We muy calibrate from a laho-
ratory wavemeter o- else from standard sig-

f/b}z/fh d/'w's;% if vermr [
siale parollel foa [l .
division on man scwole Jernser scole

Readlrg 60.8 LRy
degrees.- W i

Condepser 267

Fig. 3 #rot

Illustrating the metl.od of reading the Vernier
ial,

nals. The laboratory method is to be pre-
ferred if an accurzte standard is available,
but this is seldom tl ¢ case and we, therefore,
must turn to the itandard signals. These
signals are sent out by WWYV at Washing-
ton and run all the way from 2000 down to
150 meters. To cal’brate the wavemeter the
reader must have a short wave receiver
capable of receiviny over the correct band
of wave-lengths and sensitive enough to get
WWYV fairly strony. It is sometimes diffi-
cult to find the station in the short time
given, if the signals do not come in well.

To calibrate the v-avemeter proceed as fol-
lows:

Allow both the recciver and wavemeter
to oscillate and aljust the receiver until
WWYV is heard. Then adjust until the zero
beat position is reached. The receiver is
now in resonance with WWWV’s transmitter.
Adjust the oscilla'ing wavemeter until it
is osciflating at the same frequency as the
receiver (zero beat mecthod again), but do
not change the acjustment of the latter.
We now have three sets of oscillations all
of the same frequency—WWV’s signals,
the oscillations frcm the receiver and the
oscillations from th: wavemeter. When this

state of adjustment has been reached, no
sound of beat notes or WWV’s signals
should be heard in the phones. If anything
of this nature is heard, the adjustments have
been incorrectly made and will have to be
repeated.  Assuming the correct adjustment,
make a note of the condenser reading both
main scale and vernier. Take scveral sets
of readings in this way, going through the
whole procedure each time. About five read-
ings will be sufficient. After this has been
done we may also calibrate the wavemeter
at one half of WWV’s wave by making
use of the harmonics of the receiver. This
may be done by leaving the recciver in its
original adjustment and reducing the capac-
ity of the wavemeter condenser. A place
will be reached where a beat note is heard
in the phones (the dial reading will be about
one-fourth of its original reading). Tune
around this point until the zero beat posi-
tion is again rcached. The wavemeter is
now in resonance with the second harmonic
of the receiver and consequently is oscillat-
ing at one-half the wave-length of the
latter. Since, however, the receiver has all
the while been in resonance with WWV’s
signals, the wavemeter is adjusted to one-
half of WWV's wave also. We may also
calibrate the wavemeter at one-third of
WWV’s wave by reducing the wavemeter
condenser capacity still further and going
through the same procedure as above. How-
ever, it is not absolutely necessary to make
the harmonic measurements while WWYV is
sending. All we need is the calibration on
his main wave. The rest can come later,
after the other standard waves have been
reccived. There are usually eight standard
waves sent out on one particular evening.
After these have been received (at least
five readings should be taken on cach wave)
we can proceed with the onec-half and one-
third wave calibrations. Set the wavemeter
at one of the points ohtained originally
from WWV’s-signals. Then adjust the re-
ceiver to the zero beat position for that

(Continted on page 794)
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The Four Electrode Uacuum Tube

The four electrode vacuum tube has been used in European countries for some time.

fts Theory and Operation

By GEORGE IMLACH

It re-

cently made its debut in the United States in connection with the Solodyne circuit and will,

no doubt, find favor with the public.

Three types of four electrode vacuum tubes.

is formed of wire, tightly coiled.

The one to the extreme left is a Schotky tube,
manufactured in Germany. The center tube is of English manufacture,

Note that the plate

The tube to the right is of American manufacture and has

the popular low current consumption filament.

ONSIDERABLE interest has been

aroused lately among the radio fra-

ternity by the advent of the four

' electrode tube. Although such tubes

have been manufactured and placed

on the market in England for some time,

very little is known regarding them on this

side of the Atlantic except among the more

advanced radio technicians. It is, therefore,

the writer’s purpose to give a description of

their theory. and operation and to give a
few circuits to be used with them.

Fig. 4
Common form of non-regenerative
employing a three element vacuum tube.

circuit

Most of the readers of this article will
probably be familiar with the theory of
operation of the common three electrode
tube ; however, some may not be well versed
in its operation and as a knowledge of the
three electrode tube operation is necessary
to understand the plmcmles of the four
electrode type, I propose giving a brief de-
scription of the operation of the {ormer
before passing on to the more advanced
matter.

Let us consider the diagram in Fig. 1.
This shows a circuit of the non-regenera-
tive type. The filament, F, of the tube is
brought to a certain temperature by the
batterv, A, the amount of current flowing
through the filament, and therefore its tem-
perature, being controlled by the rheostat,
R. When the filament is brought to a cer-

tain temperature mnegative particles, called
clectrons, are emitted from the filament,
which fill the space in the vicinity of the
filament. They rotate around it at a high
velocity and unless an additional force is
placed upon them they return into the
ﬁlament
PLATE ACTION

If the plate, P, is now made positive in
respect to the filament, a small current will
flow from it back to the filament through
the “B” battery. This is explained as fol-
lows : Since the bhattery, B, makes the plate
positive in respect to the filament, the posi-
tive charge on the plate will exert an attrac-
tive force on the electrons emitted from the
filament with the result that a constant
stream of electrons will Jeave the filament
and flow to the plate inside the tube, and
from the plate back to the filament through
the external plate circuit, through the
phones and battery, B, to the filament. Thus
a constant current will be maintained in the
plate circuit as long as the plate is positive
in respect to the filament.

As will be seen from Fw 1, the tuned

[ e e

This embodies the cir- C1
cuit of Fig. 2, except

that a radio frequency

transformer has been

included in the 'plate

circuit of the four ele-

ment tube and a tele- L
phone transformer and 1
head-phones inserted for
audible reception. In

This type of tube can be put to any number of uses.
It is particularly adapted to reflex circuits.

radio frequency circuit, 1.2-C2, is connected
between the grid and the filament of the
tube.

When the positive half of the cycle of
radio frequency current is placed in this cir-
cuit a small current will flow in it due to
the attraction exerted by the positive charge
on the grid upon the electrons. This posi-
tive charge, however, is prevented from ris-
ing to its full value by the flow of grid
current, which has a damping effect on the
positive half of the cycle. This positive
charge on the grid acts as an extra attrac-
tive force on the electrons which is added
to the plate attraction, thus increasing the
plate current—to no great extent however.

When the negative half of the cycle is
placed on the grid, it becomes charged neg-
atively to the full v&lue of the half-cycle.
This is because no current flows in the grid
circuit because the negative charge an the
grid repells the electrons. The effect of a
cycle of radio frequency current is, of
course, to alternately increase and decrease
the plate current.

Fach cycle of radio frequency current has
the same effect on the plate current, the
result being a series of incrcases and de-
creases, with the decreases of higher value

|

= fig.2

1, but employing
a four element vacuum tube.

The same circuit as Fig.

than the increases. These increases and de-
creases result in an average decrease which
causes a click in the phones.
ELECTRON SPEED

The speed of the electrons varies as they
move from the filament to the plate. Let
us take the case of a single electron. When
it leaves the filament it is attracted by the
positive charge on thie plate and hbegins to

P

this arrangement the
tube is playing a dual
role, acting as both a
radio frequency ampli-
fier and detector, and
performs thus in a very
efficient manner.

P S

Telephone
transf. "

Fig.3

~
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move towards 1t. There is, however, a
slight repelling action caused by the crowd
of clectrons gone hefore it which constitute
a negative force between the plate and the
filament called the “space charge” When
the clectron has gone hali way to the plate
its velocity has increased considerably due
to the reduction of the distauce between it

fo Tuner

-

=
R

MWW

Circuit diagram of a four element tube em-
ployed as an audio frequency amplifier, with
resistance coupling.

Fig. 4

and the positive charge and to the climina-
tion of the repelling action of the space
charge. In this position the electron has
half of the space charge abead and the
other half behind it so that the repelling
action ahead is neutralized by the repelling
action behind it.  As the electron nears the
plate its velocity is constantly increased.
Thus we sce that the velocity of the elec-
rrons in a vacuum tube is very much higher
when they reach the plate than when thev

B R
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A slightly different ar-
rangement wherein
the plate of the four
element tube does the
work of the second
grid and the second
grid functions as the
plate. A crystal de-
tector is employed as
a rectifier thus avoid-
ing current compli-
cations that would
otherwise tend to pro-
duce distortion.

comes in, however, it will exert a repelling
action on the clectrons and no current will
flawv.  The same is the result for cach cycle.
Thus the current in the plate circuit will he
a series of current impulses due to the posi-
tive halves of the cycles. In other words. a
rectified curvent will ﬂow in the plate circuit.
RADIO AMPLIFIER AND DETECTOR
The principles of Iig. 2 are embodied in
the circuit shown in Fig. 3 which is similar
to Fig. 2 except at the point X the second-
ary of a radio-frequency transformer and a
pair of telephones arc inserted. The prl-
mary of the radio-frequency transformer is
connected in the sccond grid circuit.  The

[

.

\

This is similar to the
electrical arrangement
of Fig. 5 except that
an audio  frequency
transformer replaces
the resistance X in the
former. A potentio-
meter is included so
that the necessary losses
may be introduced to
prevent the tube from
oscillating. As in most
forms of reflex circuits,
by-pass condensers are
required across the pri-
mary and secondary
coils of the audio fre-
quency transformer.

Frg. 6
feave the filament.  This must be well un-
derstood if the recader is to understand the

aperation of the four eclectrode tube, to
which we shall now pass on.

FOUR ELEMENT TUBE

Stlppo:c in Fig. 1 we substitute a spiral
of wire (similar in construction to the grid)
ior the plate, P. The tube will then opcrate
in exactly the same manner as before. Tlis
we have done in Fig. 2, where we have
changed the construction of the plate to the
form of a spiral of wire and also we have
added an additional electrode in the form of
a plate, hut which actually does the worlk of
a grid, as will be shown later.

In this diagram the plate is counccted to
the negative end of the filament and. there-
fore, it will be at the same potential as the
negative end of the flament. As a result
the velocity of the electrons will increase
{as previously explained) as they move from
the filament to the second grid, G2. Some
of the clectrons, however, will pass through
G2 owing to their very high velocity and
move towards the plate, P. At the plate
their velocity will be approximately the same
as when they were emitted from the filament.

Now suppose we apply a small alternating
potential at the point X. The plate, P, will
be alternately positive and negative in re-
spcct to the ncgzltivc end of the ﬁlamcnt

When the positive half of the cyele is on
the plate there will be an attraction of clec-
troms and a small current will flow in the
plate circuit. When the negative half-cvcle

filament and two grids constitute an ordi-
nary three clectrode tube working as a radio
frequency amplifier, the amplifiecd radio
frequency current being transferred to the
plate circuit through the transformer. This
circuit works as a radio frequency amplifier
and detector.  Thus we sce that the four
electrode tube is doing the work usually

done by two tubes of the three clectrode
type.
In Fig. 4 is shown another circuit using

resistonce coupling.  The variations in the
current in the second grid circuit causes
variations in the potential across the high

The circuit diagrams of
the four electrode
vacuum tabe receiver

E—AAAAAAL AAA

-

Fig. 7
resistance. IR, These potential variations
combine with the potential of that part of
the “B” battery in the plate circuit, causing
audio frequency currents to flow in the plate
circuit,

TFig. 5 shows a circuit utilizing the four
clectrode tube as a radio frequency ampli-
fier, detector, and an audio irequency ampli-
fier. The radio irequency variations in the
current of the sccond grid circuit are applied
to. the plate through the radio ‘{frequency
transformer, T. The rectified current in the
plate circuit is fed back to the first grid of
the tube in a similar manner as used in the
familiar reflex hook-ups. The coupling at
K may be a resistance, as shown, a choke
coil, or an ;m(ho frequency transformer. In
cach case it is necessary to put a fixed con-

Fig. 5

Employing this circuit, the four element tube
functions as a radio and audio frequency am-
plifier and detector.

denser across them so as to -{acilitate the
passage of the incoming radio {requency
oscillations.

Fig. 6 shows a circuit similar to Fig. 5,
but using transformer coupling at K. A
stabilizer is also used to stabilize the tube,
that is, to prevent the tube from oscillating.

WITH CRYSTAL DETECTOR

In Fig. 7 something slightly different is
shown. Here the plate does the function of
the second grid and the second grid docs the
function of the plate, and a crystal is used
as a detector. As will be seen from the
diagram, the filament. first grid and plate

(Continwed on page 740)

empleyed by the British
Marconi Company for
use on ships, The
single tube functions as
a radio and audio fre-
quency amplifier and
detector. The radio fre-
quency stage is tuned
by means of taps on
both primary and sec-
ondary coils. A tele-
phone transformer and
low resistance phones
are employed though
this arrangement is not
essential. A poténtio-
meter affords the means
of stabilizing the cir-

cuit,

o e i
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Slmple Modulation Methods

Fig. 4

Circuit diagram of the “Stoolpidgeon”
2. Loop or absorption form of modulating system. Fig. 3
. ment of loop modulator.

Fig. 1.

HIE Ham with the one or two tube

set of low power (speaking of trans-
mitters), who desires to be able to

use phone as well as C.W. so that he

can have the fun of talking a bit,

- finds himself in something of a quandary as
to what to do or how to alter his set to ful-
fill both purposes; or else he finds that in-
formation on only one method is handy and

even that is not very complete. It is my
purpose in this article to alleviate this
trouble.

There is this about the low powered set:
you can modulate it and do it well in a sim-
ple fashion, and you have, in addition, sev-
eral different methods to select from. Fur-
thermore, all of them are inexpensive, as
generally they require only stuff you already
have; of course, the microphone is an extra
necessity. This article, then, is addressed to
the problematical Ham mentioned above and,
in addition, to his brothers, the experiment-
er, who could not be satisfied with one
method, and the fellow who has never tried
phone. This last mentioned Ham has missed
quite a thrill, the thrill of tossing his own
voice across the contment——prowdm of
course, his set reaches out—or in ehmmat-
ing thc drudgery at the key for local work
and chewing the rag just as if he were at
his club or on the corner.

Of course, before you even consider fool-
ing with phone, it i1s necessary to have a
plate supply that is at least within hailing
distance of D.C, the nearer, the better.
Straight D.C. gives you a voice, on the air,
normal and natural. Rectified 'AC. as de-
livered straight from the rectifier, whether
“sink,” chemical, or tube, can be used in the
phone with the growl of the ripples super-
imposed on the voice resulting in a noise
like a very bad cold; this is not good. Filters
of different degrees of adequacy will make
varying degrees of voice quality and, finally,
it is impossible to use phone on a C.W. set
supplied with straight A.C. on the plates.

“STOOLPIDGEON”

Now before you consider fooling with the
modulation methods herein elucidated, you
will need some method of telling whether
you are doing any good with the methods
vou try. Of course, you might get someone
else to listen in, but they are generally not
handy when you want them most. Nor,
usually, is listening in on your own receiver
successful because the tube set is generally
either not portable or too close to the trans-
mitter and thereby too full of energy to

Fig. 2

By L. W. HATRY, 5XV

Some excellent systems of modulation suited for low power C.W. transmitters which require
no extra outlay of apparatus aside from the microphone.

Helix

Fig. 3

employed for checking up on modulation.

Fig.
Suggested attachment and place-

give an honest and straightiorward report
of what is occurring when you yell into the
“mike.” So vou should make a “Stool-
pidgeon,” which in this case is something to
tattle on your modulation, and its coustruc-
tion is neither laborious nor complicated. All
that is needed is a coil, a condenser, and a
crystal detector with a couple of binding
posts for attaching the phones (Fig. 1). It
should be portable so vou can set it at any
necessary distance from the transmitter.

Another excellent
form of absorption
modulator. A coil
in the counter-
poise lead, shunt-
ed by the micro-
phone does the
trick.

A e

Fig. 4

Also, it can be made with a variometer as
the tuning element, or with a tapped coil
instead of the coil and condenser. A 30-turn
coil of scrap wire on a handy form with any
size condenser between 11 and umpty-ump
plates, if it is variable, is O.K. XNo matter
how you build this Stoolpidgeon, be sure
that vou do, for it is almost indispensible in
modulation experiments.

The method of modulation you hear most
of nowadays among those who traffic in the
niost inexpensive and simple ways of doing
things is the absorption or “loop” method.
This has been described in a dozen different
ways by a dozen different Hams and, I sup-
pose, I will cast another kind of light on the
subject. First of all, let me say, both sin-
cerely and emphatically, that no sort of bhat-
tery is needed in series with the absorbmg
loop and the microphone. The circuit is sxm-
ple and is shown accurately in Fig. 2, and is
one arrangement that it honestly can 'be said
is “easy to connect.”” The two important
articles required are a high resistance micro-
phone and a heavy wire loop; the loop can
be made of No. 12 or 14 rubber covered wire.
Suit yourself as to how you mount your
loop. but the higher your antenna current,
the looser the coupling it will require in rela-
tion to the. antenna inductance.

My own method of attaching the ab-
sorption loop is to adjust it with about

-

1 inch spacing Dbetween it
helix and with the two ends

the
on

and
fastened
one of the bracing arms of the framework
of the transmitter with some sort of cleat.
Then baring the two ends of the wire allows

me to clip on the “mike,” which has a cou-
ple of test clips on its terminals. Tig. 3
gives the idea. This is cheap and handy,
and represents minimum losses when the
phone is not used. As the coupling of the
loop is important for best modulation, I have
only’ to bend the loop up or down to vary
its relation between aerial and ground.

A jack and plu<’f sy stem of connection is not
used because a jack is equivalent to a small
condenser and a poor oue, resulting., with
the loop, in a closed R.F. circuit that does
a little absorbing of its own when not in
use. I feel that I have too many losses if
I have any so I won't chance any more.

Sometimes this single loop as described
won't work because of either low an-
tenna current or a too low resistance micro-
phone. Low antenna current, by the wav,
may be classed under .75 ampere, althotwh
a high resistance antenna with a higher an-
tenna current presents the same-sort of dif-
ficulty, so it's only by cut and try, after all,
that you can tell anything. Tn these cases.
vour only resource is to try variations of
the loop; wind it tightly on the antenna
inductance, tryving in several locations with
relation to the antenna; or try more than
one turn if that fails. You can also form
a small coil of several turns and stick it
inside of the antenna inductance, varying the
coupling for adjustment, if vou should find
that the outside loops are bulky.

CURRENT DROP

There is this about absorption modulation :
As with most methods of modulation, your
antenna current drops when the “mike” is
connected to the loop. Don’t worry if it
does because this is a healthy manifestation
and one you will come to recognize as a
sign that everything is O.K., eventually; for
instance. 2.5 amperes on C.\V. and 2 amperes
when the “mike” is idle and connected for
phone.  Another thing, your loop is not ad-
Justed correctlv unless your antenna curreut
rises to a varying degree when the “mike”
is used, wunless it modulates up.
course, with a slow moving antenna meter
this is difficult or 1mpossnb[e to note, but
with the average quick movmg thermo—
couple meter you will see it easily. You
can adjust your loop modulation for this if
vou will use care and patience and remember
that the set is not adjusted correctly for
phone until the antenna current does modu-
late up. Your microphone will heat some-
what but should not be allowed to get much
above lukewarm, for if it does it will “pack”
and cause your voice to fade. If your “mike”

SRS

Shorting a certain
number of turns of
the antenna induct-
ance with the micro-
phone is, in effect
the same as the ab-
sorption modulator
shown in Fig. 4.

QR S

Fig.5 =
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heats, cut down your power until you can
work without its heating. When the “mike”
packs, the anteuna current will act very
erratically ; jumping up and down with very
little relation to your voice.

The quality of modulation from an ab-
sorption loop and microphone is amazing
and will generally be pronounced perfect if
you have a carrier wave decently near D.C.
It gets a high percentage of modulation also.
wifen adjustcd correctly, and thus allows yon
good DX representing [rom 24 to 34 of
your regular working range. As an instance,
my own results with this method and a
couple of five-watt tubes was a consistent
900 -to 1,000 mile range with uo difficulty
at 500 miles at all, barring QRN and QRM.
Almost always I raised Hams with C.W.
and uised phone after connecting because call-
ing with phone is productive of QRM. The
best worked record with phone for me is
1,500 miles with this low power, so you see
what you can hope for and that you are not
trying a dud stunt.

ANOTHER METHOD

Another absorption method of modulation
that is good and which T first heard of from
Sherrod of S5VY-ZG is to put a small coil in
series with the counterpoise lead, the coil to
be shorted by the microphone (Fig. 4).
(The ground shown is not necessary). The
toil in series with the counterpoise is com-
posed of scveral turns of heavy rubber cov-
cred wire, the correct number of turns heing
determined by test and by the manifestation
of the same indication as for the method
described above; namely, antenna current
modulating upward and a cool microphone
as well as a favorable report from the “Stool-
pidgeon.” That the method is both efficient
and effective T can testily, having worked
5VY many times, listening with plmsurc to
his perfect modulation and excellent volume.
He adds to my statement that the antenna
current should modulate upwards, “Don’t let
anybody tell you different.” At least, please
go at the job with that in your mind. 5VY’s
modulation svstem will not work in every
case or for everybody and should be tried
with the coil also in the ground lead before
deserting the method as a failure. This
modulation coil should he shorted from the
circuit when your set is used for C.W.

SHORT INDUCTANCE

A third method of absorption modulation
is shorting a certain number of turns of an-
tenna inductance with the microphone, start-
ing with the ground as one terminal (Fig.
5) This system is not very effective with
‘much power, but it possesses the virtue of
working with almost any transmitter except
one that uses a very few turns between
antenna and ground. For best results an
antenna helix is required that allows varia-
tion to the fraction of a turn as then, and
then only, is it possible to get the critical
adjustment really necded. This method is
successful and good if all these conditions
are observed, and produces a good quality
of modulation. Also, it modulates your an-

= )
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Three forms of resistance modulation wherein advantage is taken of the varying resistance
of the microphone when spoken into.

tenna current down instead of up. placing
your f{ull reliance on your “Stoolpidgeon”
and is your only report of proper adjustment.

The last method that I shall describe
under the head of absorption is the shorted
plate turn. I call it this because your “mike”
is used to short a portion of the antenna
inductance, starting with the plate tap as a
terminal (Fig. 6). It is only possible, also,
on a transmitter that uses the shunt-feed
connection of the high voltage; also shown
in Fig. 6. In adjusting this arrangement
you short only onc turn by the microphone
and increase the number of turns in the
plate circuit until speaking into the micro-
phone results in an increase in antenna cur-
rent, always keeping only one turn in the

D)

Still another
form of ab-
sorption
modulation
wherein the
portion of
the antenna
inductance
nearest the
plate tap is
shorted by
the micro-
phone.

PR

1 condition is
After getting the antenna current
to go up with the voice, vary the number of

microphone circuit until this

reached.

turns included in the “mike” circuit for best
results. The big disadvantage of this meth-
od, which is eftective, is that the “mike” is
“hot.” having some of the antenna juice
running around in it. It will sting the hands
somewhat and the lips mnoticeably
should come in contact with any metal por-
tion of the “mike.”” That 1t is allve pre-|
cludes the handling of the “mike,” if for
no other reason, because of the losses in-
curred, and means that it must be mounted
on insulation. This method can also distort
badly so you have full need for your “Stool-
pidgeon” when adjusting.

Grid coil
Uoz only

|

b-

Fig. 8

Resistance modulation adapted to the Hartley circuit (a) and to the reversed feed-back
circuit (b).

if they]

RESISTANCE VARIATION

Getting outside of the absorption methods
of modulation, we take up what I shall call
resistance-variation mcthods. Of course, the
absorption loop’s fundamental action is mere~
ly resistance variation, too, but because these
others are more obviously so, the “mike”
heing connected in the circuit directly rather
than inductively, the differentiation is made.
I differcutiate for the same reason we give
slightly different regenerative circuits dif-
ferent names when they all work on the
same principle. So, I admit, in spite of the
names, that every modulation method I have
or am going to describe depends upon the
variation of resistance for its action.

The simplest methods of resistance modu-
lation are the connecting of your microphone
in onc of these places; the ground lead, in
the filament return, or in the plate circuit.
(Fig. 7, a, b, and c. respectively.) A works
successfully only with very low powers and
a low resistance “mike” requiring adjust-
ment of the plate tap for best results and
somctimm retuning. B, with the “mike” in

the filament return, results in a moderately
cffective and uscful system that will handle
good power with good results. Readjust-
ment of the plate tap is necessary for best
results.  Also, the microphone should have
shorted leads, ahout six inches to a foot
long if feasible. Distortion is usually not
experienced. Putting the “mike” in the
plate circuit, ¢, is not always effective but
will worle well when it does. It is possible
only on a set that uses the shunt high-
voltage feed and cven at that is alive \Vlﬂl
H.F. energy, requiring that it be insulated
to avoid losses.  All of these methods re-
sult in the antenna modulating downward in
gcneral practice.

Another simple and good method of mod-
nlation is illustrated in Fig. 8 a and b. It
is best when used with the Hartlev circuit,
hut mav also be used with the reversed feed-
back on the grid coil which is illustrated in
h. In cither case vou adjust for modulation
with both the variable condenser, which, in
the casc of the Hartley circuit, should be a
001 mid. variable and in the case of the
reversed feed-hacks, whatever variable you
use now, and the variable tap running to the
plates of the tubes. The adjustment of the
variable and the plate tap will both be found
to be eritical. In general. the resistance of
the “mile” is not important and the results
are good or excellent. However, the system
can distort and the use of the “Stoolpidgeon”
is an absolute necessity. The system is
worthy of your trial if only to learn about
it, and it might turn out best for your set.
The antenna current docsn’t vary much, if
at all, in either of these modes and then
usually down.

I want to enter a final plea for the con-
struction of the “Stoolpidgeon.” You need
it! Furthermore, you will be able to use it
often to listen in on your voice and a thou-
sand times in experiments. It prevents in-
flicting horrible modulation on an otherwise
peaceful air.
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What VDacuum Tube Curves Mean

to a particular purpose.

By R. W. HALLOWS, M. 4.

Facuum tube curdes are indispensable in the radio field, particularly in the design of relative
apparatus. By a curve we can determine bef orehand what tube or tubes are best adapted
I you know your vacuum tube, half the battle is won.

The readings taken from the test apparatus are marked on a piece of graph paper, thus forming
a series of dots. Running a line through this series produces the complete curve. as shown.

OW many amateurs, I wonder, can

“read” a set of vacuum tube char-

acteristic curves? These things

must obviously mean something,
but comparatively few pcople arc able to say
just what they do tell about the particular
tube to which they refer. Most makers issue
certain curves for their tubes and others
are to be found in the accounts of tests
which are published in the technical press.
These do actually give us a very great deal
of useful information about the perform-
ances of a tube. and. if we can rcad them
properly, they help us to use it in the re-
ceiving sct in such a way as to get the
very best out of it. If you place in the
hands of an expert the particulars of scv-
eral motor cars, including the cylinder ca-
pacity, the wheel size, the gear ratio and so
on, he will have very little difficulty in sort-
ing them out into classes; he will be able
to tell you which of them are most likely to
be speedy on the race track, which uscful
as touring cars and which most suitable
for taking heavy loads at slow spceds. Now
with tubes we are concerned with problems
of very similar nature, for we too must be
able to classify. The tubes of our sets
have three entircly different functions to
perform, in radio frequency amplification,
rectification and audio frequency amplifica-
tion. Curves give us just the information
we want i order to be able to assign

Circuit used for making the grid
wvclts-plate current curve.

Fig, 1.

any particular tube to its class without
actually trying it in the set. We shall
not always find that our predictions are
exactly borne out in practice; still they will
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give us, on the whole, a pretty exact indica-
tion of what is to be expected from any
particular tube.

THE GRID VOLTS—PLATE CURRENT
CURVE

Fig. 1 shows the circuit which is used
for taking the grid volts-plate current curve.
In the plate circuit is a milliammeter which
enables the current flowing to be read,
while a voltmeter shuuted across the “B”
battery and provided with a switch makes
it possible to measure exactly the plate volt-
age. In the grid circuit is a potentiometer
in shunt with a battery of small cells, to
the middie point of which is connected a

lead from the negative leg of the fila-
ment. A second voltmeter placed in this cir-
cuit enables the tester to ascertain the grid
voltage with respect to the ncgative leg of
the filament.  This voltage can be made of
any positive or mnegative value within the
capacity of the battery by moving the slider
of the, potentiometer.  In practice the plate
voltage is first adjusted to a value of, say.
20 volts. The potentiometer is then moved
over to the negative side until the milliam-
meter in the plate circuit” shows a zero
recading. The grid voltmeter now shows
the grid potential required to dam back
entirely the clectron emission from the fila-
ment.  The potentiometer slider is now
moved slightly towards the positive side
and milllammeter readings are taken at
cach volt as the grid becomes more and
more positive. A dot representing each read-
ing is made on a picce of graph paper.

When further increases in the positive po-
tential upon the grid make little or no dif-
ference to the current flowing in the plate
circuit the tester knows that he has rcached
the saturation point; that is to say, the

_plate is now receiving every possible elec-

tron from the filament. Hc then starts
upon a second test, increasing the plate po-
tential to perhaps 30 volts and proceeds as
before. Having once more come to the
saturation point he makes another curve
with a still higher plate voltage. He .then
draws in frechand curves, following as
nearly as possible the sets of dots which he
has made upon the paper. The result is a
“family” of curves such as that shown in
Fig. 2. Now what can we lecarn from the
particular family illustrated in this diagram?

In the first place, with the filament voltage
used (we will see presently how this is
determined) this tube shows a saturation
current of about 1.5 milliamperes. It will
not, therefore, be suitable for working a
large loud speaker if used as an audio fre-
quency amplifier. Secondly we see that
progressive increases in the plate potential
move the curve considerably grfeater dis-
tances to the left. Hence, with something
rather higher than 50 volts. we shall have
a curve well to the left of the zero line.
which should give good and undistorted
audio frequency amplification. The tube
is, therefore, very suitable as a first stage
audio frequency amplifier. How will it do
as a rectifier? Some would prophesy ex-
cellent results on account of its “well
marked lower bends.” These bends, how-
ever, are entirely useless from any.point
of view, for probably not one set in ten
thousand makes usec of plate rectification.
Rectification depends mainly upon the grid

volts-grid current curve to which we shall

I

§t

Fig. 3. The circuit employed for obtaining
grid current curves of vacuum tubes.
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come presently. As has been pointed out,
the rectifying tube has two functions to
perform: 1t acts in the first place as-a diode
or Fleming tube for rectification purposes,
and in the sccond as an audio frequency
amplifier. Its working grid potential will
usually be in the ncighborhood of zero grid
volts and_the voltage changes upon its grid
will not be very large unless several stages
of radio Irequency amplification are used
before it. What we want in the grid volts-
plate current curve of the rectifier is a
good straight portion on cither side of the
zero grid volts line. This we have in the
50-volt curve of the tube under discussion.

For radio frequency amplification again we
require a well defined straight portion of the
curve, but it is difficult to say whether the
tube will do well in that position until we
know somcthing about its grid current
curve. - Of the family of curves that we
have heen discussing we may say that they
appear to be those of a good genecral pur-
pose tube likely to give very satisfactory
results in any part of the set. They are as
a matter of fact the curves of the Mullard
Ora tube of English malke,

THE GRID CURRENT CURVE

Fig. 3 shows the way in which the grid
current curve is taken. The plate and fila-
ment voltages are fixed at suitable values,
then the grid potentials are varied and cur-
rent readings are taken by means of the
microammeter, dots being made and curves
afterwards drawn as before. Fig. 4 shows
a typical curve of a hard tube. With the
grid at zero volts the amount of current
may be in the neighborhood of .6 micro-
ampere. As the voltage on the grid is made

more and more negative the current falls:

very rapidly indeed until at .6 olt negative
a zero reading is obtained.  From this point
onward, a rather curious effcct takes place.

Reverse current is found to flow, which in
the case of the tube the curve of which is
given in IFig. 4 reaches a maximum of .14
microampere at 1.8 volts necgative. The
gradual increasing of the necgative grid po-
tential now has the effect of reducing the
backlash current unti! at 4 volts we again
have a:zero reading on the microammeter.
The reverse current or “backlash kink” is
caused in a rather interesting way. No tube
contains a really perfect vacuum; there
must always be present within the bulb gas
molecules. As clectrons pass from filament
to plate they collide with gas atoms and
owing to their speed actually drive electrons
out of them. This process is known as
ionization by collision. It results in the
-formation of positive ions which normally
return to the filament. When, however, the
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Fig. 4. A grid current curve obtained from

a hard- tube,

grid has reached a certain negative value it
begins to attract these positive ions, with
the result that a reverse current flows. The
process goes on until the negative potential
of the grid reaches a point at which its
electron-stopping and ion-collecting qualities
are balanced. When this happens reverse
grid current is at its maximunm. If we make
the grid more and more negative it will
dam back the flow of electrons irom the fila-
ment; hence there will be fewer positive
ions and the reverse grid current will fall.

Fig. 5 shows the grid current curve
actually obtained from a soft Dutch tube.
Here the flow of positive grid current at
zero grid volts is very much higher than
in the last case, rcaching a valuc of over
55 microampercs. This is due to the fact
that the larger quantities of residual gas
within the tube make for a much greater
amount of ionization by collision. The
clectron stream from the filament is denser,
and a greater number of electrons is caught
in the meshes of the grid. The positive ions
submit the filament to a heavy bombard-
ment. For the same reason thc backlash
kink is again very much larger, reaching in
this casec a maximum value of .98 micro-
ampere. We now see one thing that the
grid volts grid current curve will tell us:
it gives us to a great extent the mecasure of
the tube’s hardness. Secondly it gives us a
very fair indication of how the tube will
function as a rectifier. Fig. 6 shows how
grid current is used for rectification pur-
poses. For rectifying, therefore, we require
a tube with a well marked backlash kink

/Gr/'d current

Rectifried charge
s on grid
. énd '
volts 42}
— =

ncoming ~2
oscillations

Fig. 6. Illustrating how grid current is used

for rectifying purposes.

in the grid current curve. Fig. 6 is further
interesting from another point of view, for
it shows us how we sometimes obtain a
curious kind of distortion by the usc of
several stages of radio frequency amplifica-
tion: the voltage changes applied to the
grid of the rectifier may be so great that it
is overloaded by them, the negative half
cycles going far beyond the point of maxi-
mum reverse grid current and possibly even
reducing the flow to zcro once more. It
shows us, too, that we must adjust the plate
and grid voltages of radio frequency am-
plifiers so that no rectification is taking
place in them, otherwise we may expect dis-
tortion from that cause. From the curve
of the soft tube we can scc why it is that
these tubes are so cfficient as rectifiers.
especially when they are used on single tube
scts where the voltage changes upon the
grid are very small indeed. For a rectifier,
then, we require a respectable flow of posi-
tive grid current at zero grid volts, while
for the radio frequency amplifier grid cur-
rent must not be too high at zero grid volts,
otherwise pronounced damping and distor-
tion of the wave forms will occur.

The curves given in Figs. 4 and 5 may be
read as follows: The tube from which the

. first was made should be an efficient rectifier

and should also do well as a radio frequency
tube, for the grid current is quite small at
zero grid volts. The second will rectify
very well, provided it is used by itself or
with no more than onc stage of radio fre-
quency amplification in front of it. It
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Fig. 5. A grid circuit curve obtained from

a soft (detector) tube.

will not function with anything like suc-
cess owing to the large current at zero grid
volts. :

Grid current provides us with one of the
most interesting instances of the import-
ance of the minute in radio. The curve
shown in Fig. 4 appears quite large, but
that is merely because it is drawn to a
much bigger scale than those in Fig 2 for
instance. To draw the latier on the same
scale as the grid curve we should have to
increase the height of the vertical line ten
thousand times. Suppose you draw both
the plate and grid current curves upon a
full sized billiard table, taking the balk
line for the grid volts and making the volt
divisions no larger than those shown in
any of the drawings in this article. If we
draw a line straight through the row of
spots down the center of the table we can
mark off on this 10 compartments each 10
inches long to represent one milliampere.

Our grid current curve would cross
the center line one hundredth of an inch
ahove the balk line and its backlash kink
would be represented by a curve dropping
one-thousandth of an inch below the line!
To get anything like results we shall have
to draw the curves upon a large football
field 120 yards in length. Here we can
make a center line between the goal posts,
dividing it into 10 compartments 432 inches
long, cach representing one milliampere.
The plate current curve would then be a

(Continued on page 774)
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Fig. 7. The circuit employed for making the
emission curve.
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The Resonant Circuit

LT,_,:_; N

DIRECTION OF
SURRENT FLOW

Fig. 1.

Any current-carrying wire is enclosed in a magnetic field,

By J. M. GRIGG, B.S.

A most interesting article covering a very important subject, that of the effects of resistance,
inductance and capacity in resonant circuits.

This field travel.s along

the wire in spiral fashion to the left or to the right, depending upon the direction of the current
flow. The extent or circumference of the spirals is dependent upon the strength of the current.

HEN we think of radio waves

upon an aerial, we think of wave

motion with respect to places in the

wire. We know that what is hap-
pening at one place is mnot happening
throughout the wire at the same time.
We consider both time and space. just as we
would while observing waves traveling over
the surface of water. We consider the
space element doubtless because the antenna
is relatively long.

On the other hand, we neglect the space
element "if the wire, instead of being ex-
tended, as in the case of an antenna, is coiled
into a helix. The voltage and current are
then assumed to vary uniformly through the
whole with respect to time, the shortness and
compactness of coils doubtless leading to the
inference that identical changes happen in
all places at once.

To deal properly with the phenomenon of
electrical resonance we must recognize the
fact that on the coil, as well as on the an-
tenna, a linear wave motion is involved. The
current or voltage in a tuned circuit, there-
fore, builds up progressively from wave to
wave, and the first pulsations are not ampli-
fied to the same extent that succeeding ones
are.

To account for the phenomenon of electric
resonance it is necessary first to know some-
thing about wave motion along a wire or
coil. And since the latter occurs by virtue
of two fundamental properties, inductance
and capacity, a brief introduction to these
will be given.

INDUCTANCE

To begin with, suppose it is desired to
build up a certain current strength in a
conductor, Fig. 1. First of all, enough
cnergy must be expended to produce the
magnetic field which always accompanies the
flow of an electric current. This field is rep-
resented by the circular arrows. The energy

Fig. 2.
wire due to a potential at point O.

An electrostatic field surrounding a

it holds is drawn from the current supply,
ahead of the current, and when the current
decreases, or ceases to flow, it is given back
to the circuit.

Thus the energy of magnetization retards
the starting of a current and prolongs the
decay of a current once started. The circuit
thereby possesses a magnetic inertia tending
to resist changes of current strength, a prop-
erty which is called nductance.

In Fig. 3 the inductance, while distributed
uniformly along the conductor, is represented
as divided into units, 1, 1, 1, etc.. corre-
sponding with each unit length of the wire
or coil.

CAPACITY

Capacity is an electrostatic property of a
conductor. Due to it, when a potential exists
at some point in the conductor there results
an electrostatic field in the surrounding re-
gion. The non-conducting region about the
conductor is called the dielectric. Every
point in a conductor may be said to have
capacity relative to every other point in it, a
property called distributed capacity. In Fig.
2 the curved lines represent the electrostatic
field due to a potential at some arbitrarily
chosen point 0. This field is due to the
capacity or condenser effect between point O
and the sum of all other points in the con-
ductor.

In Fig. 3 the condensers ¢, ca C.. etc., rep-
resent the distributed capacity per unit length.
For instance, c, is the capacity between unit
3 and the balance of the conductor. In virtue
of the many branch circuits, distributed ca-
pacity offers by-paths for the flow of cur-
rent under what are normally known as
open-circuit conditions: that is, charging or
discharging condenser currents pass.

Capacity may be thought of as a reservoir
for the storage oi energy. current rushing
into it when a potential is applied and dis-
charging into the conductor when the poten-
tial disappears.

Assume now that a constant, unidirectional
potential is applied at A, Fig. 3. A wave

pulse would move outward from A, charg-.

ing in turn the varjous condensers. and, with
corresponding delays. getting past each in-
ductance. Finally, when all the condensers
were charged. current would cease altogether
to flow, The outgoing pulsation could be
likened to the heavy surge of water which

would travel over the surface of a pond
when a huge mass was deposited in it, and
the condenser charges to the resultant rise
of water level in the pond.

Now assume that the potential is applied
for only an instant. During that instant the
inertia of inductance 7, opposes the flow of
current, but condenser ¢, will get a charge
before the potential is cut off. By this time
the inertia of inductance 1, has been reduced,
and a path thereby opened for the discharge
of the current in the condenser c,. At A,
the inductance 1. at first opposes the flow of
the discharging current so that the first flow
is into the condenser c,. The time of flow
will be prolonged somewhat by the conver-
sion of the magnetic energy of 1, into a cur-
rent. Before this has been finished, how-
ever, the inertia of 1, has been overcome,
and a path is offered for the discharge of
C.. But there will also be a back circuit
through 1, and ¢,. G, therefore, discharges
both through 1, and 1, mostly through I..
however, due to difficulty of reversing the
direction of current in 1. At each capacity
and inductance thereafter the same cycle will
be repcated with the result that each time a
part of the charge.is moved ahead. In this
rhanner not a wave pulse but waves follow-
ing onc another in succassion will travet
along the conductor.

If the conductor were very long, and it
were possible to sec just what took place, we
would observe something analagous to what
happens when a pebble is dropped into a
pond. There would be a train of waves,
apparently starting outward from A and
with amplitudes growing less and less as
they advanced, until at great enough distance
the oscillations would finally be damped out,
and cach new set starting out from A would
be smaller until finally they ccased altogether.

RESISTANCE

To account for this dissipation of energy
the property known as resistance must -be
taken into consideration. Due to resist-
ance, in each unit a small portion of energy
is expended in heating the conductor. Since
this heat is radiated, it is lost. and, conse-
quently, at each unit the transmitted energy
would be a trifle less than at the one before.
Thus resistance explains why the wave grows
smaller with distance. This attenuation is
what is familiarly known as damping, see

ig.

If instead of the momentary potential,
suppose that the conductor, Fig. 3, which
will be assumed to be infitiitely long, is con-
nected to a source of alternating current at
A. There will result waves of potential and
current rinning out from A, diminishing in
strength, as before, with distance traveled.
A continuous train of waves, however, will
continre to come as long as the conductor is
connected to the sottrce of supply.

WAVE-LENGTH AND FREQUENCY
As the velocity of a wave upon water is

Fig. 3. Illustrating the distributed capaciEy
per unit length in a conductor.
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dependent upon certain gravitational and in-
ertial properties, so will the speed of these
waves upon the conductor he dependent upon
the properties of inductance and capacity.
Instead of traveling at the velocity of light,
as they would do in frec space, their speed
will be very much slower. The speed will be
inversely proportional to the square root of
the inductance and distributed capacity of

the conductor —thus, speed = The
: Ve

greater the value of these propertics, of
course, the slower will be the speed, and, as
will be shown, the longer the natural wave-
length of the conductor or coil. Thus, bring-

Attenuation

L

Fig. &, Illustratmg the attenuation or damp-
ing of an oscillating current.

ing an antenna ncarer to carth increases its
capacity, thereby slowing up the velocity of
the current (or decreasing the frequency)
and increasing the natural wave-length*,
The same situation obtains using a spiral
instead of a straight antenna for the total
inductance is greater. Winding a conductor
into a coil, such as is used in a coupler,
slows up the speed of the current so much
that the wave travels approximately twice
the length of the coil only in the time it
travels its rated wave-length in meters on
the air.

The length of the wave is equal to twice
the distance that the wave front would
travel during the time the potential was ap-
plied; or, in the case of an alternating poten-
tial, equal to twice the distance the wave
front would travel while the potential went
through one complete cycle. Thus the veloc-
ity of travel divided by the frequency equals
the wave-length.

Now, instead of a very long conductor,
suppose that one quite short is chosen. Then
when an outgoing wave reaches the end, it
can go no farther, and the condenser at the
end throws all its charge backward upon the
line. Because of this the wave amplitude is
momentarily doubled, while at the same time
a new wave is started backward toward the
source. This process is called reflection.
The backward motion of the wave continues
until the source is reached, when there will
be another reflection, this onie due to induct-
ance, and instead of a doubling of the poten-
tial the effect is a reversal of the polarity.
Presently, thercfore, there will be many in-
terfering trains of waves runnmg to and
fro, amplitudes, however, growing smaller
and smaller due to damping, and ﬁnally the
earlier reflections dropping out, while new
ones take their places.

A similarity of effect has doubtless been
observed in the case of water waves, when
there are sceveral trains running through and
interfering with one another. In this case it
will have been noted also that the water
rises twice as high where the wave is re-
flected at an obstructing wall, while the in-
coming reflections will appear to stand still,
half a wave-length from the center, as the
phase of this reflection is reversed.

So far as effectiveness is concerned, this
random interference of waves might be com-
pared to the case of a crew of workmen on
a rope, some pulling one way and some
another, and no two pulling together. If
they all pulled at once and in the same direc-

*Lead is included tn total length.

tion all their efforts would be united in use-

{ful work. Likewise, if all these waves and

their reflections acted in the same direction

and at the same time the resultant effect

would be tremendous, and the result would

be the phenomena known as resonance.
RESONANCE

How all these waves and reflections can be
made to act in unison is a problem quite sim-
ple of solution. It is a case merely of prop-
crly proportioning the length of the conduc-
tor to the frequency. Suppose that an alter-
nating potential is impressed at the exact
middle, instcad of at one end, and that the
length of the conductor is such that the wave
fronts travel from middle to ends in just a
quarter cycle. The round trip of each orig-
inal and its reflection will be made in just
half a cycle. The reversed reflection at the
middle will always start upon its next trip in
phase with the impressed voltage, and each
succeeding wave and reflection will travel in
step with the reflections of preceding waves.
All the waves on the conductor wiil, in
cffect, be piled on top of one another and
travel as a single wave, and the voltage on
the terminals will build up from wave to
wave until the earlier reflections begin drop-
ping out, due to damping, and a balance is
reached.

To get a better idea of this building-up
process, imagine a pendulum given tiny
thrusts cach half heat i step with its natural
period of oscillation. It is evident-that each
time the pendulum would sweep through an
arc a little wider than before, and finally
the point would be reached where it could
swing no higher. The energy of the thrusts
would be just balanced against the damping
of air resistance. This is the actual case of
a clock pendulum where the thrust of the
cscapement is balanced against the damping
of friction and air resistance.

Two important conclusions, therefore, have
been reached, viz., that the resonant voltage
builds up progressively from wave to wave,
and that the amplitude at any instant de-
pends upon a relation between the damping

Resonant Potential

Oscillations

Fig. §.
growth in a

Two curves illustrating the current
circuit containing resistance
and capacity.

losses and the total number of oscillations.

The amplitudes rcached by cach succeed-
ing oscillation, therefore, increase in accord-
ance with logarithmic law, assuming the
succession of impressed wave pulses are of
even amplitudes. A curve drawn through
the peaks of successive amplitudes is iden-
tical in form with the well known curve of
current growth in a circuit having resistance
and capacity. Two such curves, Fig. 6, illus-
trate this, the higher curve being drawn for
o damping constant ouc-half that of the
other.  Ultimate values of resonant poten-
tial, as represented by the asymiptotes a a*
and b b* are inversely as the numerical value
of the damping constant. It is of importance
to observe that wave trains of lengths usually
met with in broadcasting can at best build
up to only a fraction of ultimate values, and
that because of this shortness of train, re-
duction of damping below a certain point
profits little.

The foregoing analysis is similar in out-
line to ones in usc many years in explana-
tion of transient plienomena upon wires,
cables and antennae, in which connection the
pioncer work of such men as Heaviside has

(Continued on page 714)
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‘Awards of the $50 Radio Wrinkle Contest

First Prize

A PANEL MOUNTING VARIABLE
GRID LEAK
By ROBERT H. WATKINS

Following is a description of a very efficient
variable grid leak which is smooth in oper-
ation and has the added advantage of being
easily mounted on the panel. It is desirable
to have a grid leak which can easily be
varied, as a slightly different setting will
be requircd for DX and local stations. The
grid feak resistance is made by soaking a
strip of cloth in India ink and letting
it dry. This resistance is then mounted on
a piece of imsulating material, bent at right
angles as shown in the illustration. This
is best constructed of a picce of hard rub-

£End view of Cam

Constructional details of an excelient variabie
grid leak employing a cam adiustment.

ber about 4% inches long and 1 inch wide.
This piece of hard rubber is easily bent at
right angles 174 inch from one end by im-
mersing it for a couple of minutes in boiling
water. to soften it. A bushing, such as
that used in an ordinary jack, is obtained.
This bushing scrves as a bearing and also
holds the insulating bracket to the panel. A
hole is bored through the short end of the
bracket and threaded to take the bushing if
it is not possxhlc to thread the bracket it may
be held in place by means of a nut. The
resistance is varied by means of a piece of
spring brass whichh is bent to the shape
shown. When the knob is turned a cam
made of hard rubber or bakelite and fash-
joned as shown, gradually depresses the
spring, thereby shorting more or less of
the resistance. Two binding posts are fas-
tened to the base of the instrument for con-
nections.

Second Prize

A VERNIER SCALE
By ROBERT G. GARLOCK

There are dozens of vernier adjusters on
the market but no vernier scales although
there are many critical but stable receivers
and especially wavemeters for which a de-
vice for reading fractions of a scale division
would be useful and convenient. The scale
described here is a modification of that em-

For those who wish close calibration this

Put two of
Heterodyme.

vernier scale is recommended.
these on . your Super

Prize Winners

First Prize $25
A PANEL MOUNTING VARI-
ABLE GRID LEAK

By ROBERT H. WATKINS
North Syracuse, N. Y.

Second Prize $15
A VERNIER SCALE

By ROBERT G. GARLOCK
West Salem, Wisc,

Third Prize $10
HOME MADE SOCKET
WRENCHES

By C. R. WHITTEMORE
2635 Eccles Ave, Ogden, Utah.

ployed on calipers and may be applied to
any large dial which runs true and is accu-
rately engraved.

Cut a piece of bakelite as shown in the
drawing. It should be as thick as the edge
of the dial and fit the curve as closely as
practicable. The curved edge can be shaped
on a small cmery wheel, and the straight
edges cut with a saw and smoothed with
a file. The ten divisions should be engraved
with a sharp tool in the same space taken
by nine on the dial and filled with white
enamel. Accuracy is important in this oper=
ation.

The scale is easily read by the following
method: Take the dial reading opposite
the zero line of the vernier just as if the
zero line were the ordinary arrow. Then
note which line of the scale is opposite a
line of the dial. The number above this
vernier line is the number of  tenths of a
division., For example on the illustration
the reading is 21.4. Simple, isn't it? A
little study will show why this is ‘so.

Third Prize

HOME MADE SOCKET WRENCHES
By €. R. WHITTEMORE

When building radio receivers it some
times happens that certain nuts are in places

Copper tubmg Flaffen for sewdriver

{
“Flare end for round or hex nuts

Handy socket wrenphes can be made from a
piece of copper tubing in the manner shown.

very difficult to reach except with a socket
wrench. A set of socket wrenches can very
easily be made of three pieces “of copper
tubing one-quarter. five sixteens and three-
cighths inch outside diameter and two ot three
mches long. Each piece of copper tubing
should be flattened on one end so that a
screw driver will fit in snugly. The other
end is flared with a punch. This flared end
may be placed over practically any type of
nut and when pressure is applied it will grip
tightly and the nut can then be screwed into
place by the screw driver. I have used a
set of these wrenches for several months
inn assembling sets and am sure that any-
one trying this idea will find it excellent.

A SIMPLE PHONE CONNECTOR

Herce is a little stunt whichi will prove
very handy when two or morc pairs of
phones are to be connected in scries and no
connectmg units for this purpose are handy.
All that is required is a short piece of No.
20 or 18 bare copper wire. This piece of
wire is tightly wound around one of the
cord tips or any rod of the same size to a
length of about one inch. If more than two
pairs of phones are to bc connected in
serics two or morc of the simple connectors
will be required. The method of using is
very simple, the phone cord tips of the sepa-

An emergency phone tipponnector can be
made from a piece of wire, coiled tightly.

rate pairs of phones being inserted in cach
end of the conncctors. The accompanying
diagram shows very plainly how this little
device is employed. It will be found that
a good tight connection is obtained which
will hold indefinitely.

Contributed by Charles L. Mitchell.

SINGLE RECEIVER HEAD BAND

All of us, at one time or another, have
had friends come in to listen in with us and
if we were not lucky enough to own a two-
stage amplifier with loud speaker, the phones,
of course had to be used. As a rule therc
were not enough pair of head sets to go
around and we had to “split” them. After
a while it proved very tiresome to hold a
single receiver to the ear so I devised a
head band which could be made in a few
seconds and which admirably accomplishes
the purpose. The Jillustration of this head
band is practically sclf-explanatory and very
little need be said concerning its construc-
tion. About 214 feet of No. 10 or 12 iron
or stiff copper wire is required and is bent
into the shape shown. by means of pliers.
Two or three of these head bands may be
made and used on occasions when there are
more listeners present than head sets.

Contributed by Graham Jowner.

o 12 wire —

------ o« Twist with
‘ o plrers

When an extra head-band is needed. it can
be made in a few minutes with heavy wire.
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A SIMPLE VARIOMETER CON-
TACT BRUSH

Unless a pig-tail connection is employed
for the rotor of a variocoupler or vario-
meter, the contact is, as a rule, very poor
when the circuit is made through the shaft.
A good contact will be had by employing
a contact brush constructed of a safety pin.
The head of the pin is removed and this end
of the pin bent into a semi-circular shape as

Bent to fit

O
/ Rotor Shaft

Loop to take mounting
bolt or screw s

A variometer contact brush made from a
safety pin. This affords a good wiping
contact.

shown in the diagram. The pointed end is
bent in the form of a loop to take a mount-
ing bolt or screw. This contact brush is
screwed on onc end of the variometer in
such a fashion that the semicircular end
comes in contact with the shaft and makes
continuous pressure.  With this brush in
service there will be little trouble due to
imperfect contact when the rotor is revolved.
Contributed by James D. Jolnston.

A NAVY TYPE KEY KNOB

A common key knob can be made into a
navy type knob by using an ordinary poker
chip. The poker chip is drilled in the center
so that the screw on the key knob will pass
through readily. It is then inserted between
the regular knob and the frame of the key
and the knob screwed down tightly. Care
should be taken when drilling the poker

ey /mof FPoker chip

A poker chip transforms an ordinary key
knob to one of the Navy type.

chip as it is liable to crumble or break. The
drill should, thercfore, be turned very slowly
in the process to make a ncat hole. Besides
giving the key an excellent appearance, this
simple device is a great improvement over
the regular key kunob as it will be found that
sending is casier with it.
Contributed by H. II. Schoolfield, Jr.

A SAFETY HINT

It has happened to me and no doubt to
many others, that while tightening some
screws inside of the set, the screw driver
has slipped and shorted the “A” or the
“B” battery. It also usually happens that
the “B” battery will be shorted directly
across the “A" battery thereby burning out
one or more tubes. This could be prevented
by disconnecting the “B” battery, but as a
rule, the experimenter does not take the
trouble or time to use this safety expedient.
This heing the case, it is the best policy
to insulate the screw driver so that such an

Tape,,

By wrapping a layer of tape around the
screw driver, the danger of short circuits
is eliminated.

occurrence will be impossible. This is done
by wrapping a layer of ordinary friction
tape around the metal part of the screw
driver down to about one-half inch of -the
point. This operation is quickly done and

it will allow work to be done on the interior
of the receiver without fear of shorting
batteries or burning out tubes.

Contributed by Nathan Swerdlow.

A BACK PANEL SWITCH STOP

A back panel switch stop which I have
used with great success on several sets can
very easily be made from a small piece of
sheet brass or copper cut as shown herewith.

The bottom projection is left for a sol-
dering lug, while the other two, bent up at
right angles on the dotted lines, serve as
stop for the set screw on the switch. No
dimensions are given as they will be de-
termined by the kind and size of switch it
is used for. With the shape shown, the
switch will be allowed to cover almost half
a circle.  For more or less switch points the
shape will have to be slightly different.

Hole o #11 switch
panel éz/sﬁ/ny

~Set screly

A neat and effective back panel switch stop.

It is best to leave the piece of brass (or
copper) flat until it is put on the panel as
the nut holding it and the panel bushing can
be put on much easier. The projections can
then be bent as shown.

Contributed by J. L. McGuire.

A CONDENSER CUT-OUT

In many cases, particularly that of the
antenna series condenser, it is often desirable
to cut a condenser out of the circuit. The
arrangement described below is ideal for this
purpose, as it makes unnecessary the use of
an extra switch, or a change in the lead-in
wiring.

As shown in the drawing, it consists of
a brass strip, pointed at one end, and fas-
tened under the nut belonging to one of the
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The condenser is shorted when the rotary
plates come in contact with the brass strip.

rods which hold the stationary plates to-
gether. It may be placed on ejther the front
or back end of the condenser, but must be
on the left side. It should be carefully
shaped so that it will make contact with the
outside rotary plate when the dial is turned
slightly below zero.

A condenser with this attachment should
not be placed in any circuit where, when it
is shorted, the “A” or “B” batteries will
also be shorted.

Contributed by Homer E. Hogue.
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AN EASILY MADE GRID LEAK
MOUNTING

During the course of construction of a new
set, the builder often finds that a separate
grid leak mounting is necessary. Such a
mounting must be employed when the grid
leak ‘is connected from the grid directly to
the filament. A very easily constructed
mounting may be made from two old con-
nection clips. These clips should be bent
to the form shown in the diagram and should
be mounted just far enough apart that &
grid leak of the regular cartridge form wiil

Spring connection clips are employed to make
this grid leak and condenser holder.

be held snugly. An old piece of bakelite or
hard rubber of the proper length and an
inch wide may be used for the base. Holes
should be bored through the base to corre-
spond with the holes in the clips and the
clips fastened down by means of screws or
bolts. The two small lugs under which the
wires are usually held are bent up and the
connections are soldered to them. If a con-
denser of the correct size is used it may also
be held by this mounting in parallel with
the grid leak by inserting it in the position
shown in the diagram by the dotted lines.

A SIMPLE AERIAL SUPPORT

The problem of erecting an aerial on the
common slant roof is discouraging, to say
the least, and is often one of the most
bothersome factors in radio installation.

It takes time and often becomes an ex-
pensive item to erect a single pole mast on
the ridgepole or at the peak of such a house.
A special socket arrangement must be pro-
vided for the base of the pole and an clabo-
rate system of guying must often be worked
out. This necessitates an added expense in
insulators and guy wire.

A simple and quickly worked out method
of supporting an aerial is illustrated in the
accompanying drawing. Any available stock
may be used : wooden poles, two by fours, or
even iron pipes.

Screw the picce shown as A, flat to the roof
allowing three or four feet, as a minimum,
to project upward above the saddle board.
This will extend the slant of the roof bhe-
yond the peak.

Attach the piece B in a similar manncr
on the other side of the roof. This will
cross A at the ridgepole and extend upward
in the opposite direction. The length pro-

(Continued on page 792)

Slant screws
for added sz‘rengfll

An easily made antenna support constructed
of two crossed sticks
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The year 1925 is to disclose many a new and radical form of radio receiver.

for home use is the above ch}c model of the Double Mezzamined Hilicopter Pliodronotic

Super Reflexed Monotrolic Receiver with hot and cold running water and hydraulic grid leak.
It is super-controlled. A railed ladder permits access to the main tuning dials.

NOT A FAIR MATCH
The Radio Section of
the Boston American of
% » July 26th contains the
3 following advise in one
7 of its columns: “A six-
volt storage battery may
i, be used to FIGHT the
filaments of TV-199
c" gg tubes provided a proper
= *=dresistance is used.”
Someone should inform the S.P.C.A. of this.
It is an uneven match and, as a rule, the
filament gets licked. If such practice is con-
tinued the vacuum tube race will be wiped

out.
Contributed by W. P. McLaughlin.

HUMAN AERIALS OF SNAPPY
DIMENSIONS
an In the Radio Section
T of the New York Jours
P nal of Saturday, August
2nd, we are informed
#& that a Mr. Plerce “em-
o AEN '-f ploys an aerial consist=
<017/ ing of two WIVES,
Lt cach  fifty  feet long,
@. running nor th and
; g south, with the lead-in
from the northern end!” Good Lord, what
is this world coming to? Is it not enough
that the wile of today take care of the
house and the children that she must be
cmployed as a collector of radio signals?
We should like to know whose wives Mr.
Pierce employs and from what race they
spring.

Coniributed by H. E. Lovejoy.
ALL RADIO’S TRANSFORMERS

GOT WINGS
-- . The Barwick Com-
,. 7.\ pany in the July, 1924,

issue of Rapro News
advertise, their “Tri-coil
Radio Frequency AM-
PLIFLYING Trans-
formers.” Being gifted
with flight we can un-
>y derstand how, by the
use of them, one can

Among the types

Radiotics

If you happen to see any humorous mis-
prints in the press, we shall be glad to
have you clip them out and send to us.
No RADIOTIC will be accepted unless
the printed original giving the name of the
newspaper or magazine is submitted. Never
mutilate clippings by underlining the mis-
print. We shall pay $2.00 for each RA-
DIOTIC accepted and printed here. A few
humorous lines from each - correspondent
should accompany each RADIOTIC. The
most humorous ones will be printed. Ad-
dress all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
¢/o Radio News

R : 1

E

hit the high spots in the ether jumble. The
wings are, no doubt, made of balelite.
Contributed by Earl Litt.

WHO WAS THE PRIMA DONNA?

From an evenings’
list of Broadcast Pro-
grams in the New York
Journal we found this
unusual announcement:
) “WLW, Cincinnati. . . .
¢ 10:00 P. M.—Grand
#4425 Opera from the Cincin-
nati Summer Opera

2 Season at the ZOO!”
Hot stuff, if true. The part of Faust was
probably taken by the laughing Hyena, with
an accompaniment from the monkey house!

Contributed by J. E. Greenbawm.

WHO IS THE DAREDEVIL
OPERATOR?

In the July 22 edi- é\ "\:{’f

tion of the Los Angeles
Times we are informed
that “The installation in

England of sending and -~
receiving apparatus on o=
the FLAGPOLE will & 3
enable Lieut. L. W. Q

Smith to communicate [

at all times with the . z
warcraft” What the advantage may be is
a question. Maybe this arrangement keeps
the “radio bugs” away from the apparatus.
Contributed by W. M. Clark.
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LETTER RE: RADIO
Dear Oscar:

I received your recent letter in which you
advised me to take up radio. Never darken
my door again. I took up radio and they
took me out. It was this way. Did you
ever hear of the Stuperflexible circuit? My
ex-iriend Mr. Moskowitz of Izzy's Radio
Shoppe (Pay Up At So Much Down) told
me it was a good buy. So I said good-byc
to two hundred and fifty hard-earned little
ones and became the proud possessor of a
Stuperflexible. This circuit, according to all
I could gather from Moskowitz, is some-
thing on the order of a reflexed and neu-
tralized super-heterodyne with a iew modi-
fications by Reinartz. The set employs ninc-
teen tubes and- each tube is surrounded on
all sides by a balloon tire in order to absorb
any obtrusive static. Another of the advan-.
tages of the set, Moskowitz said, is that
any man of normal intelligence can assemble
it with the aid of only a screw-driver.. As
I look back upon that remark I believe
that he was casting dirty digs around the
landscape because after fatally injuring nine
screw-drivers I was compelled to have a
radio mechanic put the Stuperflexible in
working condition.

All's well that signs off well, as they say.
So it was just midnight when I first listened
in. The results were beyond my expecta-
tions. On all available kilocycles I heard

(Continued on page 764)

SUPPLIED WITH AND WITHOUT
POWER HOUSES

In the August, 1924,
issue  of the Rapio
News the Rolls Royce
Tube Co. advertise
“Type 201A—5 v., 25
amp. Amplifier and De-
tector Tubes.” That is
probably why they call
them Rolls Royce tubes.
Only a millionaire can
use them. However, a private power house
could supply the necessary amperage, al-
though if as many as eight of these tubes
were employed, it would probably be neces-
sary to connect two power houses in parallel.

Contributed by E. G. Pearson.

ALL THE BEST WAVES WILL
BE THERE

In the July 24th edi- - e
tion of the Indianapolis E‘AE GZ%‘ é‘?
News we struck a bit of Sy pLL HE E,;gh\\y
inside news. It is stated fp;}‘[ﬂ"" 4
that “The Bureau of Q{>%s 0z

Standards will radiocast
standard wave-lengths
of frequencies for the
celebration of receiving
sets and wave-meters.”
I believe this will be a big get-together and
expect to be there with my Super Punko-
dyne, providing, of course, I can manage
first to receive my allotment of “standard
wave-lengths of frequencies.”
Contributed by C. A. Rich.

NO BODY CAPACITY IN THIS SET

In an article in the / D
August 19, 1924, issue of R
the Evening Sun (Balti-
more) headed “The Im-
portance of Shielding” g7 ¢
we are informed that ¥
the metal shield for the
receiver of the type
mentioned should be ap-
proximately 100 FEET @&
LONG. Quite a shield w

(Continued on page 810)
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Correspondence from Readers

RE: MR. MORRELL’S LETTER
Editor, Rapio NEws:

In connection with the article by Peter
Morrell, of Wilmington, Del., in the Sep-
tember issue re: amateur interference with
broadcast listeners:

About all that we Radio Supervisors and
inspectors can do about the matter is to sit
back, helpless, and cry: “Ol, Lord, how
long” will it be before some of these people
awaken to the fact that when C.W. trans-
mitters are used, interference on broadcast
waves cannot, simply cannot, take place if
the receiver tunes reasonably sharp. A
trausmitter operating on, say, 200 meters,
simply isn’t transmitting on three or four
hundred at the same time. The trouble is
that the receiver, through defects in its de-
sign or construction, is tuning in such a broad
band of wave-lengths that it also catches
the wave of the CW. transmitter, even
though adjusted for broadcast reception.
Use a coupled circuit receiver, or if you have
a single circuit, add a tuned primary to it
as has often bheen described in Rapio News.
Have no fear that it will weaken the signals.

The reason any attempt by any association
to prevent amateur C.W. transmission has
fallen through is because such a step would
not be in accord with the fundamental prin-
ciples of liberty and democracy. Imagine
forbiddinig a person doing something just
hecause it might annoy some people 1f the
latter are careless! A more humane idea
would be to forbid railroads operating be-
cause of the large number who get killed
racing trains to grade crossings.

H. S. Gowax,
120 West King Street,

Kitchener, Ontario.
THE EFFECT OF FOG ON RADIO
SIGNALS
Editor, Rapio NEws:

I read with interest Mr. Kubiac’s article
in vour August number regarding the effect
of fog upon radlo signals. However, 1 live
less than 10 miles from the ocean, in North-
ern Cahforma and we have fog almost every
n‘ght. I have been making a few observ-
ations and find that my results are exactly
opposite,

I am about 500 miles, air line, from Los
Angeles. On clear nights I am hardly able
to understand the announcements from KFI
and KHJ and indeed at times I am not able
to get them at all. On the other hand when
it is foggy they come in on the loud speaker
with reasonable volume.

Iam not familiar with the technical side
of either fog or static, so I cannot enter
into a deep discussion of the whys and
wherefores with 3ZZ, but 1 would appre-
ciate an explanation of this phenomenon.

Evcexe Burron,
Ft. Bragg, Calif.

FROM A CRYSTAL ENTHUSIAST
Editor, Ravio NEws:

In the July issue of Rapio News, direc-
tions for building a crystal set were given.
T built this set, making my own coil, detec-
tor, condenser, aerial and cabinet. My father
did not think it would work and a radio ex-
pert said T would spend $10 and would get
nothing in return. My aerial was No. 14
stranded wire insulated. The first night I
received nothing and thoucht my $1.50, as
that was all it cost me, was wasted. The
second night I hegan receiving and in one
week I had the following stations listed:

WEAF New York—40 miles

WJZ  New York—40 miles

WOR New Jersey—45 miles

WHN New York—40 miles

KDKA Pittshurgh—350 miles

WGY  Schenectady—170 miles

WNYC New York—40 miles.

I also received Davis’ and Coolidge’s
speech clearly. If any one wants a good
set I advise them to construct the Rapio
News Beginner’s Set.

Epwarp AvLsoN,
Amityville, N. Y.

IN ANSWER TO MR. MORRELL
Lditor, Ravio NEwWS:

I am prompted to write a protest in
answer to a communication by one Peter
Morrell of Wilmington, Delaware, writing
in your “Correspondence from Readers” col-
umns for September. T trust you will find
it convenient to give space to this letter,
in the hope that it may set Mr. Morrell,
and hundreds of thousands of others of the
same mind, straight.

His communication attacks the U. S, De-
partment of Commerce Radio Inspectional
service, and is directed chiefly against the

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

List of Radio Articles
Appearing in the November
fssue of
“&cience and [hvention™

What’s New In Radio.
How to Build A Short Wave Set
—By A. R. Marcy, 2DK.
New Solodyne Circuits.
R. F. Amplification, Regeneration and Re-
flex Set Combined.
Airplane and Train Radio.
Radio Oracle.
Neutralizing Methods
—By Leon L. Adelman, 2AFS.
Radio Wrinkles.

R

T
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“Supervisor of Radio for the Atlantic Coast.”
Tnasmuch as there are three such officers,
in addition to the Chiefs in Washington, it
is not known which Supervisor Mr. Morrell
refers to, but his opinions are general enough
to include them all.

We'll eliminate the amateur element from
this discussion inasmuch as Mr. Morrell
malkes rather light of this interference, which
is in reality a very great deal less than is
popularly supposed. Let us consider then his
protest against ship stations operating dur-
ing the broadcasting of such an event as
the recent political Convention at Cleveland.

Mr. Morrell, if his receiving equipment is
located at his Wilmington home, is, o
course, in the area that experiences a great
deal of annoying interference from ship sta-
tions, as well as commercial and Naval
shore stations. It appears to be a question
as to whether he considers the primary pur-
pose of radio communication—the safety of
lives and property at sea—as secondary to
the enjoyment of some ballyhoo broadcast-
ing, which is exactly what these political
conventions amount to. Apparently, in Mr.
Morrell’s own mind, he is satisfied that a
ship in distress must not he permitted to
interrupt what he doubtless considers a
keen pleasure. He is not alone; in this
super-civilization in which we live, there are
millions like him. I cannot of course, state
emphatically that it was a ship in distress;

but it might have been. Furthermore, very
few vessels are found transmitting matter
on the high seas today which is not of con-
siderable importance to commerce or naviga-
tion.

Suppose it was superfluous matter that the
vessel was transmitting—though how it
could have been of less value than the “hog-
wash” of “Hurrahs” and thick-tongued
humor (?) of the political broadcast, T
fail to see—was it his cue to submit to you
a caustic letter berating the Supervisor of
Radio? Just such action as this is what
makes it impossible to gain but little assist-
ance from the radio public and properly sup-
press needless interference. Mr. Morrell
should have directed a respectful leiter to
the Supervisor at New York or Baltimore,
setting forth the facts, giving the call letters
of the vessel, the time and date of the
transmission, and enough of the transmitted
matter to cnable identification. This would
have been simple, if Mr. Morrell's code
ability 1s what he claims. He would in re-
turnn have received a courteous acknowledge-
ment from Mr. Batcheller or Mr. Cadmus,
and in its quict way, the Department of
Commerce would have investigated and taken
suitable action, if warranted.

It is just such an attitude as you have
adopted, Mr. Morrell, that prevents you of
the great listening public receiving full value
from your radio equipment. You don’t stop
to realize that there are 2800 American
vessels equipped with radio, 20,000 amateur
stations and 500 odd broadcasters, besides
naval and commercial shore stations and
there are less than 50 men in the Radio
Tn»pochonal service to look after all these
interests in  addition to those of five
million broadcast listeners! It's entirely vour
fault—no agitation or pressure has becen
brought to bear on your Representatives at
Washington and cousequently they refuse to
appropriate sufficient money to give you an
inspection service large enough to adequately
handle the situation. Yet vou expect your
Supervisors to listen in nightly, after ten or
twelve hours at the office and on the road,
and catch ewery offending transmission in
the air! Do you know that the majority of
the Supervisors and their assistants do listen
in nightly, and woluntarily with apparatus
purchased from their own personal funds on
inadequate salaries, just to help you?

You'll not get a reply from the Depart-
ment or its representatives to your com-
munication. They are too busy helping
those who appreciate their almost colossal
efforts. But I want to suggest that you in-
vestigate the activities of the Radio Inspec-
tional Service of the Department of Com-
merce—you’ll be surprised at the loyalty and
devotion to duty you'll ind.” I know where-
of I speak; I have just recently resigned as
an Assistant to one of the Supervisors of
our second largest district; I couldn’t stand
the pace; too many of your kind were driv-
ing me to dark thoughts.

Howaro S. PyLE,
2906 Montclair Ave.
Detroit, Mich.

THE REDUCING OF STATIC
INTERFERENCE
Editor, Rapio NEwS:

I saw in your “Correspondence from Read-
ers” department, in a recent issue, certain
data regarding the elimination of static by
the reduction of plate voltage. This is the
only simple and effective way of reducing
static, and applies to the regencrative, multi-
stage radio frequency and Super-Heterodyne
receivers. To secure good loud speaker
volume with static reduction three to five
stages of distortionless audio frequency am-

(Continued on page 744)
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It

pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit-
ted prove to be built according to modern radio engineering pract'ce, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories

tests, it w.ll be returned to the manufacturers with suggestions for improvements.

No “write-ups” sent by manufacturers are

published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can-

not be accepted by the Laboratories.

Park Place, New York City.

Address all communications and all. parcels to RADIO NEWS LABORATORIES, 53

CARCO TUNING UNIT

The Carco tuning unit, also called
the “ham special coupler,” is de-
signed for short wave-lengths. This
coupler employs primary, secondary
and tickler windings. The primary
and secondary windings have two
No. 16 wires in parallel so as to
obtain a low radio frequency re-
sistance. The primary is wound on
one rotor and employs six turns.
The secondary of 24 turns is wound
on the outside tube, The tickler has

32 turns of No. 24 wire. Excellent
results were obtained on this coupler
on wave-lengths from 70 to 250
meters, although the range depends
Jargely upon the type of variable
condenser used. Manufactured by
the Carter Mfg. Co., 1728 Coit
Avenue, E. Cleveland, Ohio.
Arrived in excellent packing.
AWARDED THE R ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 547.
TERLEE TYPE R VARIO-
COUPLER
This variocoupler is designed es-
pecially for use with radio frequency
amplifier circuits. The primary em-
ploys 66 turns of No. 22 wire
wound on a four-inch tube. It is
provided with taps. The secondary
comprises 62 turns of Litz wire
wound on a 2%-inch tube mounted
at an angle so as to obtain 180
degree coupling. The outer tube is
634 inches long so that very loose
coupling between the primary and
secondary coils is obtained. It tunes
from 200 to 650 meters with a .0005
mid. variable condenser connected
across the secondary. Manufactured
by the Terlee Elec. and Mfg. Co..
443 So. Dearborn St., Chicago, IlL

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 54s.

TROPAFORMER
The Tropaformer is simply a
tuned long wave radio frequency
amplifying transformer. It may be
used in any Super-Heterodyne or
other receiver where a long wave
amplifier is required. Tt consists
of an iron core transformer and
variable condenser combined in one

instrument that covers a wave-
length raneze of 3.000 to 10000
meters. This not only allows each

stage of the intermediate amplifier

Apparatus Award

il

TROPAFARMES

to be correctly adjusted to a defi-
nite wave-length, but the advan-
tages of either high or low interme-
diate .f{equencies can be had. The
selectivity is so great that no spe-
cial input coupler is required. The
case is entirely of hard rubber.
Manufactured by the Radio Indus-
tries Corp., 131 Duane Street, New
York City.

Arrived in excellent packing.

AWARDED THE R ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 552.

TRI-JACK
The Tri-jack, manufactured by
the Brooklyn Metal Stamping Co.,
718 Atlantic Avenue, Brooklyn, is
small in size and has low capacity.
It measures one inch in diameter
and extends 1% inches behind the
panel. Any standard telephone
plug fits this double circnit jack;
phosphor bronze springs make con-

nections with the plug.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 536.

MAR-CO MULTI-CONNECTOR

The Mar-Co  multi-connector,
manufactured by the Martin-Cope-
land Co., Providence, R. L., is of
similar construction to the multi-
plug described elsewhere in these
columns. Instead of a plug the
multi-connector has a 15-inch tele-
phone cord attached to it. By at-
taching this cord to a standard plug,
the connector may be used with any
set. Any number of head sets from
one to four may be used.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 543.

GOODRICH VARIOMETER

The Goodrich variometer is fur-
nished unwound and in knocked
down condition. The parts are of
hard rubber of the standard size
and design. The form is designed
for both panel and base mounting.
It may be wound to suit individual
requirements, after which the in-
strument is easily assembled by fol-
lowing the instructions furnished.
It is equipped with a Y4-inch shaft

and has stops allowing a 180 de-
grece movement.  Manufactured by
the B. F. Goodrich Rubber Co.,
Akron, Ohio.

AWARDED THE R ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 348.

FLEWELLING CONDENSER
. The Flewelling Type R condenser
is of the grounded rotor type with
die cast plates of accurate mechan-

ical construction.  This condenser
has exceptionally low losses and
low minimum capacity. The mini-

mum -capacity is 7.32 mmf. and
the maximum capacity 482.33 mmf.
The losses with the condenser set
at maximum capacity were so low
that they could not he accurately
measured at 1,000 cycles. The in-
strument is designed for panel or
base mounting. Manufactured by
the Buell Mig. Co., 2973 College
Grove Ave., Chicago, Til.

Arrived in excellent packing.

AWARDED THE R ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 534.

MYERS TUBE
The Myers tithes are made in two

types. The dry cell type and the
universal type. The dry cell type
consumes ¥4 ampere at 2% volts
and is operated from two dry cells.
The universal type requires three
dry cells or a storage battery for
lighting its filament. Two of each
were submitted by the Curtis Sales
Corn., 43 Wast 28th St., N. Y. C
The amplification factor of both
types varies from 9 to 13. The
tubes are furnished with small
brackets for mounting, as they do
not fit the standard V. T. socket.

ed Certiﬁcates

LB S

Arrived in excellent packing.
AWARDED THE RA DI O
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 550.

GOODRICH V. T. SOCKET
. The Goodrich vacuum tube socket
ts made of hard rubber and is
fitted with a spring catch for hold-
ing the vacuum tube instead of the
usual bayonet slot. The tubc is
slipped into the socket until the
spring catches over the pin. To
remove the tube. sinply depress the
spring and lift the tube, Phosphor
bronze springs make contact with
the prongs of the vacuum tube. It
is designed for both panel and base
mounting. ~ Manufactured By the
B. F. Goodrich Rubber Co., Akron,
Ohio.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 549.

ACMEFLEX
The Acme Apparatus Co., Cam-
bridge, Mass., submitted one of their

assembled Acmeflex kits. This re-
ceiver, although, simple in construec-
tion as the illustration shows, is
highly efficient. It employs four
tubes, reflexed so as to obtain three
stages of radio amplification, crystal
detector, and three stages of audio
amplification. Acme audio and
radio transformers are used in the
set, which instruments have been
approved by us. Their well-known
low loss” condenser is used to tune
the loop circuit. Any loop designed
for broadcast reception may be
used. The instruments are mounted
on a 7x2l-inch panel Excellent

results were obtained from this re-
ceiver and no trouble was experi-
enced from howling so common to
many reflex receivers.

Arrived in ecxcellent packing.

AWARDED THE R ADIO
NFWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 540.
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PFANSTIEHL MODEL 7
RECEIVER

This receiver is of the five tube
type employing two stages of tuned
radio frequency amplification, de-
tector and two stages of audio fre-
quency amplification. Low loss
spider-web coils are usced for tlie
tuned R.F. transformers. These are
mounted at an angle so as to reduce
coupling between stages.  Metallic
shields are also placed between the

condensers, The entire receiver is
of excellent construction and of neat
appearance. Very good results were
obtained from it when using the
average size outdoor aerial. Manu-
factured by the Pfanstienl Radio
Service Co., Highland Park, Ilt
Arrived in excellent packing.
AWARDED THE R ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 539.

MARSHALL-STAT

This rheostat, of the carbou com-
pression type, is of very small con-
struction. It has a resistance range
of ¥4 to 10 ohms with five turns
of the knob. It safely carries one
ampere without excessive heating.
The mctal casing is nickel plated

(On

muu'l_. )

and the knob is one inch in diam-
eter. Manufactured by the Marshall
Flec. Co.,, 3225 Locust Blvd., St.
Louis, Mo.

Arrived in excellent packing.

AWARDED THE R ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 553.

MAR-CO RADIO JACK

The Mar-Co Radio Jack is of the
conventional design with slight im-
provements. The soldering lugs are
bent around so as to hold the con-
nections more firmly. An insulat-
ing strip extends the whole length of
the two inside contact springs, so
as to make a short circuit impos-

stble. The jack is of very durable
I
L ———
'EI»E 2z
construction. Manufactured by the

Martin-Copeland Co.,
Rhode Island.

Providence,

Arrived in excellent packing.

AWARDED THE R ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 541.

MAR-CO MULTI PLUG
The Mar-Co- Multi plug is similar
to the standard telephone plug ex-
cept that it is arranged with eight
binding posts so that four head sets
may be used at once. The head
sets may be connected in series,
multiple, or series-mnultiple. The
construction of the plug is very
good. Manufactured by the Martin-
Copeland Co., Providence, Rhode
Island.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 542.

ZENITH RADIO COMPANION

The Zenith Radio Companion is
a complete six-tube portable radio
receiver about the size of the aver-
age suitcase. The loop aerial and
loud speaker are contained in the
casing and all that is necessary to
operate the set is to pull the fila-
ment switch and turn the condenser
dial. The set employs three stages
of radio . frequency amplification,
detector and two stages of audio
amplification. Type UV-199 tubes
are used, with three standard dry
cells for the “A"™ battery. Ex-
cellent results were obtained on this
receiver on  stations within 100
miles.  For long distance recep-
tion, two connections are provided
for attaching to a larger antenna.
Manufactured by the Zenith Radio
Corp., 328 South Michigan Ave.,
Chlcago 111

g

Y =P ®
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 537.

AMPLIFEX LOOP AERIAL

The Amplifex loop aerial is of
elaborate construction and pleasing
appearance. The wire is wound
on a mahogany frame which may
be folded. A compass mounted in
the base helps in determining the
direction in which the loop should
be pointed. There are 13 turns in
all with six binding posts so ar-

ranged that either three, four, six, This coupler
nine, 10 or the total 13 turns may of the

be used separately. With this ar- now in use,

rangement practically all  wave- Arrived in
length ranges now used in broad- AWARDED
cast reception may be covered,
Manufactured by the Amplifex

Radio Corp.,
lington, Mass,

35 Mass. Ave.,, Ar-

mental.

a‘

speaker.
the horn.,

quality.
Tonks Bros.

excellent
AWARDED THE RADIO
NEWS LABORATORIES CER-

Arrived in packing.

TIFICATE OF MERIT NO, 535.

MAR-CO BATTERY SWITCH

The battery switch manufactured
by the Martin-Copeland Co., Provi-
dence, R. I., is small in size and
has a quick make and break knife
action. An ” and “off” name
plate is furnished with this switch.
It is of very neat appearance and
only requires one hole for mounting.

Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-

tube.  The
bakelite and

TERLEE TYPE S VARIO- socket.
COUPLER
The Terlee type S variocoupler,
also manufactured by the Terlee
Elec. & Mfg. Co., 443 S. Dearborn
Street, Chicago, Ill., is of similar
construction to the type R coupler
described above. The outside tube

i

wﬁ' »
R3/
b p

of this coupler is four inches long,
enabling close coupling between the
primary and secondary windings.

designed for any
standard detector circui

NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 546.

SEA TONE REPRODUCER

/ﬁﬁk T'he tendency in the design in loud

speakers is to make them more orna-
The Sea Tone reproducer,
shown in the i i i
ornamental and serves the purpose
of a tahle lamp as well. as a loud
A sea shell is used for
A small 110-volt lamp is
fitted inside of the shell.
good phone unit is contained in the
base. This unit reproduces concerts
with exceptionally good volume and
Manufactured

AWARDED THE ADI
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 538.

PIONEER V. T. SOCKET

The Pioneer V. T. Socket is of
very simple construction and makes
excellent contacts with the vacuum

make connections with the sides of
TIFICATE OF MERIT NO. 544. the vacuum tube prongs.

- binding posts are provided on this
Tt is manufactured by the
Pioneer Radio Corp., Galeshurg, Il

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 551.

Ask Hoover! He’ll Do {t

PPARENTLY many fans and owners

of broadcast and amateur stations be-

lieve that Herbert Hoover can do any-
thing, judging from the curious requests
reaching the head of the Commerce Depart-
ment or the desk of his aide, Chiei Super-
visor of Radio W. D. Terrell.

Almost every day some unusual letter
comes to radio headquarters at Washington
or is forwarded from a District Supervisor.
The lasi; question, which caused considerable
commotion, came over the telephone. It
was: “What kind of a detector should be
used on a crystal set?” Here is another:
“In building a ‘blank’ set should the capac-
ity of my condenser be one or two guarts?”’
Technical questions when practical are an-
swered, but the Commerce officials are sup-~
posed to handle administrative matters only
and are kept busy at that.

Many broadcasters want their initial as
the call letters for their stations, not real-
izing that this country is assigned only three
initial letters, W, K, and N, by the inter-
national Berne bureau. Even then, we do
not get all the calls beginning with these
letters; part of the K calls are assigned
abroad. If one’s first name begins with one
of these three letters there is one chance
in a million that the other letters can be
found among the unused calls. There are

4812 calls in use today out of a possible
50,000 combinations.

Some of the broadcasters were lucky and
got call letters which were significant of
théir names. It began when the official who
designates call letters, assigned KOP as the
call of the Detroit police station. Then
came the Radio Corporation station in Wash-
ington, which selected the abandoned ship
call WRC, indicative of Washington Radio
Corporation; WRCA was not available.
The Chesapeake and Potomac Telephone
Company succeeded in getting WCAP,
equally significant of its location and name.
WNP—Wireless North Pole, was given
MacMillan for his polar cruise. Later on,
WGN was assigned to the Chicago Tribune,
which uses “World’s Greatest Newspaper”
as a slogan, and, finally, WNYC was granted
as the official call of the New York munici-
pal transmitting station.

Some broadcasters also desire exclusive
wave-lengths, regardless of whether or not
they can qualify as high-powered class B
stations, or whether the wave-lengths in
their zones are alrcady assigned on a time
basis between two or three stations,

A number of amateurs who own powerful
transmitters want international call letters,
so they can be identified abroad. This ques-
tion will soon have to be taken up inter-

nationally. Our 16,545 amateur calls, all
prefaced by a figure significant of the dis-

trict, are similar to those of amateurs of
other nations. This is sure to cause confu-
sion if .long distance work continues to

extend beyond the boundaries of individual
countries. Owners of receiving sets often
ask that notices of lost relatives and even
pets be broadcast. The first has been done
with success. The only lost pet reported as
found by radio broadcast, however, was the
White House cat, although perhaps Com-
missioner Carson's mules, which were re-
turned soon after their description was
broadcast, also come in this category.

Correspondents of the radio section have
asked for special codes and languages; one
individual offering to show the Secretary
Hoover an entirely new method of interna-
tional communication by a universal code.

Although broadcasters have agreed unani-
mously to refrain from broadcasting pure
advertising, some stations seem a bit uncer-
tain as to just where to draw the line, so
this question arises again. Fortunately the
Department was not forced to forbid the
broadcasting of criminal trials and such pro-
ceedings, due to the fact that a learned judge
saw fit to keep such matters off the air.

It is seen that not all the auestions are

(Continued on page 808)
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“What's the Matterwith the Commercial Game™

Bl s

8y DONALD J. PETER

G ST e

Oune of the “old stand-by” stations fully equipped with navy apparatus. The receiver is the

faithful S.E. 143 with a DeForest vacuum tube control panel of early design.

The transmitter

is similar to the ones a number of boys are playing with now (self cleaning quenched gap an’
everythin!!) except it is a 5-KW affair.

USED to be a HAM; I had halves in

6BRS for a while until 1 left High

School, then I had halves in 6BEO
and later I wanted to see what the wide.
wide world looked like. so 1 went to sea to
find out.

1 located myself on a big husky freighter
named the Aosclle and I was known as
“Sparks” by the crew. I was there about
two weeks when I {fclt the importance of my
job start working on me, I was continually
flooded with questions every dav. sparks
who's around us, what ship was that which
passed us this morning. Did you get any
press news last night, what was it all
about?” Just such things as that, and of
course, being young and ambitious I had to
stop and tell them all about it. Under such
strains as these I was soon parading the
deck with my nose at such an angle that
the rain drops could have easily dropped in
had it been raining. This sort of thing
went on for some time and the best of it
was I got away with it. About this time
I was beginning to feel that the \ates and
other Officers on board were mere trifles
compared to myself, and was actually getting
so that I didn’t even speak civily to them
and although unnoticed by myself T was
losing many good friends.

One day in Manila while the “Gooks”
were unloading the ship a heavy cloudburst
smothered the work and I made for the
salon deck to avoid getting my newly press-
ed uniform wet. I planted myself in one

of the wicker chairs on deck of which there
were only two. Shortly afterwards the
“Old Man” and the Chief Engineer came
up. Upon arrival the Chief Engineer peered
out into the rain, while the *“Old Man”
looked at me and very pleasantly remarlked,
“Now sparks if yow'll get out of that chair
and get the hell up wwhere you belong and
stay there Mr. Kidd and I will sit down.”
That was the finish, it was enough to finish
every spurt of ambition I had ever heen
known to have.

I “got the hell up where T helonged” all
right but when I did T somchow f{elt as
though 1 had been badly treated, in fact I
didn’t see where T had done anything to
make him talk like that to me, but after
thinking the subject over I decided that I
wouldn’t give him another opportunity to
talk to me in that manner. So for the re-
mainder of the stay in Manila and likewise
the remainder of the trip I stayed in my
room continually, except at meal times and
during working hours.

A few days out of Manila an old fellow
named Woods, evidentally my one remain-
ing friend came up to see me, “Why don't
yout ever come out on deck any more Sparks,”
was question No. 1. With my eyves half
closed from a previous siesta I looked up
and inauired, “Who let you out?” rather
sarcastically, but still T was so disgusted that
1 didn’t care whether I spoke to.any one
or not. “Oh I just came up to find out
why you have shut yourself up. Was it the

" all right.

remark the Skipper made in Manila?”

“How did you find out what the Old Man
said?” I asked.

“I was standing just around the corner
when he said it,” replied Woods.

“Well I'll tell you Woods that’s the reason
But still, you know I can't figure
out any reason—"

“Oh yes Sparks,” Woods broke in, “I've

. been noticing your attitude pretty closely and

the best I can say for you is that you've
ruined all the chance you've ever had on
this boat by letting your job get the best
of you. You've done just as all the rest of
the beginners I've seen in my twenty-five
years at sca, you've got the big licad.”

“Whadayamean I've got the big head?”

“Oh yes, Sparks, I've noticed it in the last
few weeks that when you get into a conver-
sation it's nothing but I, I, I, I, 1, 1, until all
Hell won’t have it, and when you get that
way 110 one cares whether they talk to you
or not. Why don’t you try changing your
attitude a little because its sure stuff you'll
never get along the way your going.”

“Well Woods T'll tell you I don’t really
sec anything wrong, but I'll think it over.”

“All right Sparks, you do that and see
if you don’t get along a wlole lot better.”
With that my friend Woods leit me to dope
out something that was as good as im-
possible for me to see. But after many
days’ deep thinking I decided to change my
attitude, in fact I had to do something for
I had no more friends and I might just as
well try that for a remedy as anything.

Upon arrival in ’Frisco I solemly paraded
up to the OId Man and told him I was
going to quit. I did it in such a manner as to
keep him {rom thinking that what he bad
said was the cause of my leaving. And I
don’t know to this day whether he ever
knew why I left. Later I located myself
on the Thomas (WXMN), all ready to try
out a new idea of life. I made it go for a
complete round trip, and helieve me, I soon
realized where I had made my mistake on
the Mosella. 1 was well known, every one
spoke to me, esnccially in the morning when
I came in to breakfast. All blushing and
set I would blossom into the “chow hall”
and get a cheerful “good morning Sparks.”
Those words just buzzed around in my
international morse decoding hox like a bee
in a new hive.

But, on January 26, 1924, on the return
trip from Nagasaki, Japan, to 'Frisco I got
all roused up gaain. Tt was ahout 6 a. m.
I was sitting in the shack peacefully hearing
nothing but a little static and the beautiful
way my set oscillated when I heard a very
faint “QST-SS MARY HARLOCK Lat.
46.35 N. Long. 178.3 E. will some one please
stand by deck load of lumber shifting QST
de GBNZK k” I listened but no one
answared, so I broke in and gave the Limy
my TR. 1 was shaking like an old man of
about ninety. I also told him to QRX for
particulars. The Limy answered with steady
ha'nd and set good stuff. Being guite satisfied
with his answer I went up to the Old Man.

(Continued on page 754)
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HIS Department is conducted for the benefit of our Radio Experimenter.
publish only such matter as is of sufficient interest to all.

[

I
|

1. This Department cannot answer more than three questions for each correspondent.

2. Only one side of the sheet should be written upon; all matter shou
3. Sketches, diagrams, etc., must be on separate sheets. S
at the rate of 25¢ for each question.

4. Our Editors will be glad to answer any letter,

lations, patent research, etc., a special charge will be made.

You will do the Editor a personal favor if you will make your letter as brief as possible.

We shall be glad to answer here questions for the benefit of all, but we can

1d be typewritten or else written in ink. No attention paid to penciled matter.

This Department does not answer questions by mail free of charge. o

1f, however, questions entail considerable research work, intricate calcu-
Before we answer such questions, correspondents will be informed as to the price charge.

T

McCALL CIRCUIT

James Holburn, Winston, Mass.,

(2036) Mr.
asks:

Q. 1. Please_ give diagram and constructional
details for the McCall set.

A. 1. The circuit, with data, is shown in these
columns, The exact number of turns required
must be determined by experiment. The second-
ary, over which the primary is wou'nd, ihas its
winding on a tube about 23} inches in diameter.
The primary is wound dircctly over the second-
ary. All coils are wound in the same direction.
Number 26 D. C. C. wire may be used throughout.
Absorption coils “A” are wound on a tube of a
size that will just slip inside the secondary coil.
Yach coil is shorted, as shown. The position of
each coil is determined by experiment. Should
the location of the tubes be changed, or ncw ones
put in the set, it will bc necessary to.chfmge thle
position of the absorbtion coils accordingly. This
circuit resembles the standard Neutrodyne ar-
rangement. Indeed, standard neutroformers may
be used for the radio frequency coils, Further,
this circuit is subject to the ramifications of all
other circuits employing the type of transformers
usable in_this set. .

. 2. What is the cubical contents of air of
the standard Western Electric loud speaker horn?

A. 2. Approximately 488 cubic inches.

0. 3. What tubes should be used in the Mec-
Call Circuit? . X .

A. 3. Any tubes designed for amplxﬁcatlpx_x or
detection may be used in their respective positions.

MULTI-ELEMENT TUBES
(2037) Mr. . Thibault, Portiand,
wants to know: .
Q. 1. What are the usual clements in 2 four-
clement tube? .
A. 1. One filament. two grids and one plate.
Q. 2. What arc the usual elements it a five-
element tube? .
A. 2. One filament, two grids and two plates.
Q. 3. What are the advantages of a four cle-
ment tube over the usual three clement ones?
A. 3. By the use of additional elements in
the vacuum, in relation to a common filament, it
is possible to combine several different actions in
one tube ordinarily requiring two or more tubes.
Battery consumption may often be reduced by
using such a tube.

Oregon,

SPECIAL TUBES

D. A. Shafer, Stroudsburg, Pa.,

(2038) Mr.
writes :
. 1. Is a special socket
element tubes? . .
. A special socket is sometimes required.
but it is ordinarily possible to use the metal shell
of the socket as the one additional comnnection.
Is there a six element tube .
A. 2. A six element tube, comprising one fila-
ment, two grids and three plates was recently
developed for usc in a transmitting circuit, but
its further development has been abandoned. We
do not know of the practical application of a six
element tube in receiving circuits.

required for four

LITZ
(2039) Mr. R. Bob Miga, Manton, R. I, re-
quests: .
(. 1. What is the principle for constructing
a non-inductive resistance, using wire?
A. 1. A resistance wire having the

L
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A new condenser having many possibilities

is shown arranged for any one of three capa-

cities. . It may be used in any circuit requir-
ing a condenser of one of these ranges.
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While the electrical connections remain the same, the controls of this set liave been reduced to
two by the use of a new condenser having two rotors on one shaft, with two separate stators.

Low-loss instruments are a necessity in this set, due to the lack of regeneration.

Different

tubes will change the results.

length, is doubled once. This doubled wire is
then wound as though it were a single wire of
double the length. The connections are made
to the two free ends.

(). 2. Is there any way a burned-out trans-
former may be used in a set? It is an audio fre-
quency transformer with an open circuit in the
primary.

A. 2. The good winding of such a transformer
may well be used as the choke coil in such a
circuit as is shown in answer to question No.
2015 which appears in the September issue of
this magazine.

(). 3. What is the meaning of

A. 3. This means that 36 strands of No. 36
B. & S. gauge enameled wire are constituting
stranded cable or wire called “Litzendraht.”

“36 x 36 Litz?”

NEW CONDENSER

(2040) Mr. Sehastian Holland, Plainfield, N.
J.. asks:

- (. 1. Where may the new condenser having
two rotors on one shaft and two separate stators,
giving the effect of two variahle condensers with
a single control dial, be purchased?

A. 1. This information may be had by address-
ing a letter to this department, enclosing a stamp-
ed envelope or a return post card.

Q. 2. In what way could the advantages of
this condenser be best utilized, in the construc-
tion of a wavemeter?

A. 2. We are showing a diagram of the in-
strument you request. With the switch in position
No. 1, the maximum capacity is .000125 mfd.
(condensers in series). Position No. 2, .00025
mfd. (one condenser only, being used). Position
No. 3, .0005 mid.(condensers in parallel). It
will be necessary to send the instrument to some
laboratory, such as that of the Bureau of Stand-
ards, Washington, for calibration, unless
vou have some means of accurately adjusting the
instrument. The primary coil may he directly
over the secondary, separated by oiled paper,
oaraffined paper, shellacked paper, Empire cloth,
tape, or strips of wood, hard rubber, glass, mica.
or bakelite insulation. Use about No. 18 insulated
wire. .

. 3. How may this condenser be used in a
wave trap?

. 3. Practically the same construction is fol-
lowed. The connections remain the same as for
the wave meter diagram. Instead of four turns,
12 to 14 turns may be used in the primary coil.
The best type of coil construction is that de-
scribed in the July, 1924, issue of Rapro NEws,
on page 55. The rotor need only be used for
experimental work. Since these special coils are
now on the market, we shall be glad to furnish
the name and address of the manufacturer, upon
request.

SPAGHETTI

(2041) Mr. H. M. Stoner, York, Pa., wants to
know :

Q. 1. What are the mechanical and electrical
features of good spaghetti tubing?

A. 1. Good spaghetti tubing will withstand
5,000 to 10,000 volts. It is flexible and will re-
sist the action of gas, oil. acid, water and ozone.
It has high tensile strength and does not harden
or crack.

). 2. What is a simple test of good spaghetti
tubing ?

A. 2. When tied into a tight knot. it is easily
untied; it will not crack and the inside channel
remains open. It should not be possible to tear
it crosswise.

Is it advisable to vewire a set having
spaghetti-covered connections?

A If spaghetti-covered wires at diffcrent
potenitials are not run too closely together, un-
desirable condenser effects should not be produced,

making rewiring unnccessary. This insulation
should only be used when there is a possibility of
two wires touching.

DERESNADYNE

(2042) Mr. John W. Smith, New York City,
wishes to know:
0. 1. What

i would be the best method for
reducing the number of controls on the Dcresna-
dyne receiver from three to two?

A We are showing the incorporation of the
new variable condenser further described in the
answers to question No. 2040, above. While the
dial readings of the first condenser may vary from
those of the remaining two condensers. the re-
maining two will have practically identical read-
ings for a given adjustment, provided the coils
are accurately constructed, as are most commercial
coils of this type. Therefore, it is a simple matter
to connect the dual-capacity condenser in the
manner shown, climinating one control. The wir-
ing must be carefully done, so that the two grid
wires do not_couple unevenly to the other wiring
of the set. Short leads arc quite necessary. ITigh
efficiency apparatus is nccessary for this circuit,
since regeneration takes place to only a slight
degree. A three inch tube may be used for the
secondary, over which the primary is wound.
This diagram illustrates the standard radio fre-
quency circuit wherein amplification is had without
a need for an extra oscillation control, since so
few turns of wire are used in the plate circuits.

. 2. What is the form of winding called, in
the instruments using D-shaped coils?

A. 2. This winding is referred to as astatic.

0. 3. Do these coils produce a strong external
field?

-A. 3. The external field of these coils is un-
usually small.
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The wiring diagram of the well-known Navy SE-1420 receiver, designed by the Bureau of Steam

Engineering, is shown to

be a complication of two simple circuits.

Precision construction is

necessary for satisfactory results with this circuit.

WIRE INSULATION

(2043) Mr. Charles Farrell, New York City,
asks:

Q. 1. What is the thickness of silk and cotton
used as wire insulation?

A. 1. This varies with the sizes of wire. The
thickness is readily computed by using the figures
found in_tables of bare and insulated wire of the
proper sizes.

What is the resistance of good en-
ameled wire to the action of chemicals and heat?

A. 2. 1t is impervious to the action of ordinary
solvents, alcohol {(cold), mineral oils, weak acids,
water and weak alkalis. Extreme heat has very
little effect.

Q. 3. How can wire enamel be removed, with-
out scraping the wire?

A. 3. The wire is first heated,
into alcohol.

S. E. 1420 NAVY RECEIVER

(2044) Mr. Jerome Ellsworth, Phoenix, Arizona.
inquiries :

(). 1. What is the diagram of connections em-
poned in the S. E. 1420 receiver?

A. 1. The diagram of connections is shown
in these columns. To simplify the diagram, we
have not shown the test buzzer connections. The
crystal testing buzzer connects to a battery and
push button, in the usual way. The vibrating
member of this buzzer has a lead connectcd to
it that winds around the aerial wire, inducing a
small current in the set, for testing purposes.
The panel is shielded, which shield is grounded.
A fan switch controls the capacity of the .007
mfd. condenser. The two inductances tapped to
contacts are controlled by switches that dead-
ends the unused portions of the inductances. Note
that no grid condenser or grid leak is used, the
detector being operated at the lower bend of the
detection curve, by reason of the negative bias
of approximately three volts furnished by the two-
ohm rheostat tap. The iron core choke coil may
comprise 100 turns of 30 S.C.C. wire wound on
an iron core one-quarter inch in diameter and one
inch long. Coils A and B are stators, wound on
the same three and one-half inch tube as coil D.
The rotor, C, may be a tube or ball. A standard
“split’ variometer may be used for inductances

, B and C. regular 43- plate variable con-
denser may be used in place of the one of .00115
mid. capacity. The aerial tuning inductance
(stator) and its accompanying rotor are placed
in non-inductive relation to the other inductances.

Q. 2. How are tubes ‘“matched” for use in the
intermediate frequency amplifier unit of a set of
the Super-Heterodyne type?

A. 2. One method for determining the general
ability of vacuum tubes is as follows: Remove
all tubes from the set except the detector tube
and last intermediate radio frequency amplifier
tube. Light both tubes and keep all values (“B”
battery, rheostats, etc.) constant, with the ex-
ception of the potentiometer. Varying the
potentiometer arm should result in the production
of a rushing sound, or a click, at one position of
the arm. This denotes oscillation of the tube.
Three tubes that oscillate at exactly the same
spot (position of the potentiometer arm) are to
be used as intermediate frequency amplifier tubes.
A tube that oscillates readily will make a good
oscillator tube. Tubes that will not oscillate at
all are not very good for any purpose. Should
all the tubes be found not to oscillate, it is
probably the fault of the set. Of course, such a
possibility is not being considered in the above
testing description. After these general character-
istics of the tubes have been found, they may be
placed in the set, in the positions determined de-
sirable for them.

then dipped

Q. 3. What are the genelal characteristics of
the Marconi V-24 tube?

A. 3. This tube has an exceptionally low in-
ternal capacity. In order to reduce the capacity
between leads, the leading-out wires are sealed
at opposite sides of the tube. The filament wires
connect to terminals placed at the far ends of
the tube. The filament voltage is 5; amperage,
.7; plate voltage, 24 to 60; plate-to-filament im-
pedance, 16,500 ohms; ampliﬁcation factor, 7.

THE “X” WIRE
(2045) Mr. Robert East, Niagara Falls,
inquires

N. Y.,

€. 1. What is Hazeltine’s “X” wire?
A. 1. The “X” wire has been variously termed
a dead end wire simply laid along the bot-

tom, or low potential end of the neutroformers.
one end being connected to the first neutroformer.

Q2046

Exceptional range has, in some instances, been

claimed for the double regenerator. Standard

variocouplers are used. Rotor plates of grid

circuit variable condenser should connect to
filament.

This seems to create a tendency for the set to
oscillate at high wave.lengths and not_at low,
tbu‘s serving to equalize the degree of oscillation ;’

subject to
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oscillation, due to improper shielding—and is con-
nected between the grid of the last tube and the
ground;” “This wire, (the ‘X’ wire) is—the one
used for over-all neutralization.” This latter is
the true explanation. After the tube and most
of the other capacities have been neutralized, there

sometimes remains a capacity between the input
and output rqdw frequency circuits. .The over-
all neutralization scheme is applied in the fol-

lowing manner. The Neutrodyne remains con-
nected in the usual manner, with these exceptions.
The aerial, instead of being connected to a coil
that is separate from the grid tuning coil, is con-
nected to the grid tuning coil directly; not to
the grid or filament, but to a tap on the tuning
inductance, across which inductance the tuning
variable condenser is connected in the usual man-
ner. This tap may be at about eight turns
from the filament end of the coil. A neutrodon
is now connected from the detector side of the
Iast neutrodon, to the filament end of the aerial
(and therefore the first grid) tuning inductance,
through a smgle turn of wire.

Q. 2. What is the exactly correct angle for
neutroformers ?

A. 2. Theoretically, the exact axial angle for
neutroformers inclined from a common center line,
is 54.7. This was determined mathematically.
Practically, it is necessary te vary slightly from
this figure, in most cdses, due to variations in
equipment and wiring.

Q. 3. Should a phone condenser be used in a
\eutrodyne receiver?

3. A phone condenser of .001 mid. capacity
is required in a Neutrodyne receiver, but it is
not connected across the transformer primary, as.
in regenerative circuits. One side of the phone
condenser connects to the plate and the other
side of the condenser must connect directly to the
filament negative.

DOUBLE REGENERATOR
{2046) Mr. Nelson Haas, North
N. J., wishes to know:
. 1. What is the diagram of connections
known as the ‘“‘double regenerator?”

Plzinfield,

A. 1. The diagram is shown in these columns.
Condenser arrowheads indicate the rotor plates.

Q). 2. What special equipment is required?

A. 2. Nothing special is required. Regular

variocouplcs may be used for both sets of coupled
inductances.

Q. 3. What points should be observed in its
adjustmentr

A. 3. The grid leak should be varied for best
results, at the same time that the ‘“B” batter;
voltage and filament battery voltage are regulated.
‘While adjusting for maximum results, the tuning
controls should be repeatedly adJusted in an effort
to increase the strength of weak signals.. Ad-
justments should only be made on weak sxgnalsA
The adjustments would be different, for strong
stations, in order to receive these stations very
loudly, but most people desire as great a range
as is possible with their sets. For very best re-
sults, a UV-200 tube will be found best. True,
one ampere is required for the filament, but
greater range will result from the use of this tube.
Other tubes may be used with quite excellent

results,
LONG WAVE QRM
(2047) Mr. Grant H. Waldron, Decorah, Iowa,
writes :

Q. 1. TIs the msu]atmg value of cotton and silk
changed when colored?

A. Unbleached cotton and natural silk have
the highest insulation value.

. How can the intermediate radio fre-
quency amplifier unit of a Super-Heterodyne be
prevented from picking up code signals from long
wave sending stations?

A. 2. Tt will be necessary to change the trans-
formers and oscillator coil to a different band of
long wave-lengths, or else to completely shield
the -amplifier unit. A seamless metal case is best.

(Continuted on page 796)

‘—is employed in a set—that is

R

=+

Q 2036.

The McCall circuit is seen to be a standard radio frequency ampllﬂer circuit having regener-

ation control in the form of an absorption coil.

his eliminates the usual potentiometer, with

its attendant losses, by maintaining a negative bias.
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Smoke, grime and moisture attack the outer surface of
ordinary bare aerial wire. The corroded surface intro-
duces resistance in the aerial circuit, because high-fre-
quency currents flow along the surface of conductors.
This means that ordinary aerial wire deteriorates as soon
as it is installed, and its resistance to radio-frequency
oscillations increases daily.

Beldenamel Aerial Wire is coated with several layers of weatherproof,
corrosion-preof enamel. Its conductivity does not change, because the
Beldenamel coating keeps the wire surface bright and shiny. With a
Beldenamel Aerial, your signal strength remains constant from year to
year, other things remaining the same, and does not weaken through
increased aerial resistance. Tests made by U. S. Bureau of Standards
establish the superiority of enameled aerial wire.

Get all the facts in our latest booklet, “Helpful Hints for Radio Fans.”
Sota Read how to install an outdoor aerial and how to increase your range
[

Througn With Beldenamel Aerial Wire. It’s free! Use the coupon.
Dealers

Other Belden Radio Products . Free Booklet!

Belden Radio Products, sold in distinctive cartons, in-
clude insulated or shielded hook-up wire, magnet wire,
battery cords, loop and litz wire, sockets, headset cords,
tips apd terminals and dozens of other items.

%
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I Belden Manufacturing Company [ ]

] 2314 S. Western Ave., Chicago, Ill. §

@ 1 Please mail me, free, your new booklet 8

s b o V. i }  —“Helpful Hints for Radio Fans.” 1
Manufacturing Company ! Nome '

2314 S. WesternAve. « Chicago, Il : = :

DEALERS! Attach the coupon to your business g Address 1
letterhead for complete dealer information on the ’ - 1
Belden Line of Radio Products. 3 N
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| Get Directly
} at Them ‘

~ Are the contacts in the

| sockets’ of your radio

| set easily accessible for

. ordinary and necessary |
cleaning?

With Na-ald DeLuxe Sock- |
ets in use you need neither
sandpaper or an extra reach
to keep contact strips and
tube terminals bright and
clean. g

Just rotate the tube three or
four times. Instantly the
dual-wipe laminated contacts
remove corrosion, making a
bright perfect connection.
This action is on the side of
i the tube terminals away from
| the soldered ends. “If's the
contact that counts.”

Make your Superheterodyne set
iree from socket trouble by using
Na-ald De Luxe Sockets.

Sockets and panel mounts for all
tubes. Prices 35¢ to 75¢. Send
for catalog.

ALDEN MANUFACTURING CO.
Dept. K SPRINGFIELD, MASS.

Radio News for November, 1924-

| e

T A L DA e o

The Resonant Clrcun
(Continued from page 701)
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been augmented by the labors of Fleming,
Pupin, Kennelly and others. Also the possi-
‘bility of stationary waves upon relatively
long solenoids was demonstrated quite a long
time ago. But beyond this the writer has
been unable to find trace of the application
of a tentative wave theory to very short
coils, and particularly to coils tuned with an
external condenser, as used in radio work.
Furthermore, while the results of calculation
for resonant potential by the progressive:
wave theory are numerically equivalent to
those obtained by the usual methods, there is
brought to light additional information of
such nature that, if previously uncovered, it
would doubtless be in circulation today.

Of the fitness of this application, the
writer, after its mathematical development
and months of patient observation, is con-
vinced beyond reason to doubt. The fact
alone that the calculated wave-length upon a

. coil at natural period equals twice the length
of the coil is taken as evidence conclusive.

Again, there are evervdav phenomena which
point the same way., One of these. and at
the same time a phenomenon which doubtless
has been observed by every user of the re-
generative receiver, is the heterodyning of a

| carrier wave to an audible whistle, while the

signal itself is too faint to tune in. Another
is the superior sensitivity to code and C.W.
over phone signals. in both instances longer
wave trains being the key to explanation.
The foregoing explanations, therefore,

t apply to the coil as well as to the conductor,

and constitute the theory of resonance at
natural period. No external condenser is
used. The resonant potential is highest when
the potential is impressed at the exact mid-
dle; also, as compared with the tuned coil,
the coil at natural period has the highest
resonant voltage and the broadest tuning.

CONDENSER IN CIRCUIT

Now suppose the coil is bridged with a
condenser, as illustrated in Fig. The po-
tential gradient along the coil is increased,
due to increased current, and the coil reacts
to the wave as if it were longer than it
really is. Thus it may be tuned to longer
wave-lengths.

In explanation an analogy with water
waves will again be resorted to. Imagine a
trough of- water, Fig. 7, in which a dasher,
A, churns up and down at constant speed.
Since for a given amplitude of the dasher
the velocity of wave travel will be constant,
for resonance the length of the trough must
be such that a wave will travel from the
middle to the end and return in half of one
cycle or period of the dasher. Then at the
ends the water will pile higher and fall
lower with each succeeding oscillation of the

| dasher, which situation is resonance at nat-

ural period.

Suppose now, still using the same length
of trough. it is desired to slow up the
speed of the dasher (corresponding with an
increase of wave-length). The wave then

— (TS0 —

Fig. 6. A coil shunted by a condenser will
respond to a wave-length, higher than its
fundamental.

Duo-Spiral
Folding Loop

No outside aerial
or ground wire
necessary
Increases
selectivity
Reduces
static
Easily
portable

The DUO-SPIRAL FOLDING LOOP rep-
resents the highest development in a port-

able aerial. Besides being the most con-
wenient type of antenna, it makes possible
better reception. It brings in stations from
coast to coast. It folds and ¢an be used
anyahere.

The loop proper is about two feet square
and is made of stranded copper wire with
heavy silk insulation. The patented DUO-
SPIRAL winding gives maximum signal
strength. Connection is made direct from
antenna wire to receiver. Tension is al-
ways just right to insure neat appearance
and greatest efficiency. The swivel base is
graduated for calibration. A convenient
handle permits adjustment for greater
selectivity without body capacity effects.
The DUO-SPIRAL has been adopted as
standard equipment by many leading man-
ufacturers of complete sets. Workmanship
throughout is first class. The handsome
silver and mahogany finish harmonizes
with the finest furniture. It can he used
indoors or wherever you go when you
want to take your receiving set with you.

Price complete, $8.50

iny-T
Tiny-Turn
A Superior Vernier Control
Which Makes Perfect Tuning Easy

Every owner of a radio
set knows how difficult it
is at times to tune in dis-
tant stations. All adjust-
ments must be exact.
Only one position on each
dial gives maximum sig-
nal strength. The great-
er the selectivity of the
set the greater the need
of close adjustment.
TINY-TURN makes it
easy to adjust the dials to
exactly the right position.
It has a géar ratio of 30
to 1. Fine adjustment is
easily secured.  Signal
strength is increased by
perfect tuning instead of
bv drawing on the batteries.

TINY-TURN rotates in.the same direction as
the dials, and can be instantly disengaged for
making adjustments when precision is not nec-
essary. It fits any standard panel and can
be easily attached in a few minutes. It in-
creases range and volume and improves tone
quality. It makes tuning easy and saves
batteries. Handsome nickel and ebony black
finish. Price 75 cents. If your dealer cannot
supply vou, write to us direct.”

Radio Units, Inc.

1300 First Avenue
Maywood, Ill.
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rVEREADY
Radio Batteries
—they last longer

No. 7111

EVEREADY RADIO BATTERIES FOR EVERY RADIO USE

Each one supremely economical and efficient for the use for
which it is designed—each one made under the supervision
of the world’s greatest electro-chemical battery laboratory

Eveready ‘““B’’ Batteries

THERE are Eveready Batteries
for portable sets where small
size and light weight are more
important than long life. There
are Eveready medium size bat-
teries that come between the
small and the standard size.
There are Eveready large size
“B” Batteries that afford maxi-
mum economy and reliability
of service when used with aver-
age one, two, three or four tube
sets. And now there is a newer
Eveready heavy duty, extra
largesize “B” Battery that gives
similar economy to owners of

multi-tube heavy drain sets
and power amplifiers.

For maximum “B"” Battery
economy, buy Evereadys,choos-
ing the large sizes (INos. 766,
767, 772) for average home
sets, and the heavy duty, extra
large (No.770) for multi-tube
heavy drain receiving sets and
power amplifiers. For portable
sets choose the Eveready No.
764 medium size, unless space
is very limited, in which case
choose the Eveready No. 763
small size “B” Battery.

Eveready “C’°’ Battery
Eveready makes a long-lasting

“C” Battery with terminals at
174, 3 and 474 volts. May also
be used as an “A” Battery in
portable sets.

Eveready “A’”’ Batteries

Eveready offers you “A” Bat-
teries for all tubes, both storage
and dry cell. For storage bat-
tery tubes, use the Eveready
Storage “A.” For dry cell
tubes, use the Eveready Dry
Cell Radio “A” Battery, espe-
cially built for radio use only.

Manufactured and guaranteed by
NATIONAL CARBON CO., I~c.
Headquarters for Radio Battery Information

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ont.

BUY THEM FROM YOUR DEALER
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The New

Low-Loss
Loop

Already! :
The
B QD]I

KET-WEA"
LOOP AERIAL

Has Attained
Tremendous Popularity

Experts are turning to the bank-wound
hasket-weave winding of the BODINE
LOOP because they know that its reduced
distributed capacity means lower high-fre-
yuency resistance—sharper tuning—greater
sensitivity,

The BODINE LOOP collects those faint
impulses from far-off stations and delivers
them without loss to your receiver. Its use
ensures increased range. greater selectivity
and greatest volume from your loop set.

The BODINE LOOP embodies a new
method of folding that makes it more attrac-
tive in design. Two feet square when erect-
ed, yet folds in an instant to fit into a con-
venient carrying box,

It is unusually beautiful in appearance
and is finished in English Mahogany and
Satin-Silver. Fitted with a graduated dial
and long adjusting handle for your conven-
ience in tuning-in and logging stations.
Wound with double silk covered stranded
conductor.

For SUPER-HETERODYNE

RADIO-FREQUENCY

REGENERATIVE LOOP CIRCUITS
INVERSE-DUPLEX
REFLEX
and on all loop receivers. this low-loss loop
will give you best results.

PRICE AT YOUR

s $8.50 s

If your dealer cannot supply you
use_the coupon below.

BODINE ELECTRIC COMPANY
2256 W. Ohio Street. Chicago, I1l.
Quality etectrical products for 18 years.

B v o o v o o o o o e

BODINE ELECTRIC COMPANY
2256 W. Ohio St., Chicago, IIL

I am unable to obtain the Bodine I'olding
Loop from my dealer. I enclose (check—
money order—cash) in the amount of $8.50.
Please supply me promptly, shipment pre-
paid, with a Bodine Loop of the model
checked below.

ZIBODINE “Standard.” fits all cir-

cuits 8
I BODINE *“Super-Het Special,”” cen-

ter tap for Super-Heterodyne.., 8.50
T1BODINE “High Inductance Special,”

for Neutrodyne and Federal Type

............................ 8.

TIBODINE “Tapped Loop,” for experi-
menter, and for Inverse-Duplex..10.00
Name ..... .

Address eeseecnsoceienctsoncrssansasanss

(G 2 606000600 6a3060000606000060030500

‘would have more than enough time to travel

‘latter statements may be illustrated some-

to the end and return a half period, and if
the frequency was much reduced, there would
be no semblance of resonance.

However, imagine that recesses, just above
the mean water level, are cut in the walls at

Fig. 7. A water analogy of resonant potential.

B and B'. These will correspond with tun-
ing capacity, and in width with the amount
of tuning capacity.

When the waves rise, instead of mounting
so high, part of the water will break over
into the recesses, lessening the strength of
the reflection, as well as delaying it, since
time must elapse while the water runs into
the recesses and drains out again. There-
fore, resonance will obtain at a slower speed
of the dasher.

SELECTIVITY GAINED

Just as the amplitude of the water wave
is reduced, so will the terminal voltage of
the tuned coil be reduced. On the other
hand, however, selectivity or sharpness of
tuning will be improved. .

Assuming sine wave pulses impressed, the

what roughly by Fig. 8. Here B B! repre-
sents the actual coil length, A A* the virtual
length due to external capacity, this virtual
length corresponding with that of a coil the
natural period of which would be that to
which the real coil is tuned. At natural
period, therefore, the terminal resonant volt-
age would be proportional to twice 0 A or
0 A On the real coil, however, it is pro-
portional to twice 0 B or 0 B

If the coil is tuned to a still longer wave-
length the lines O Z and O Z*' move in the
direction of the arrows toward the perpen-
dicular. ‘The position of these lines deter-
mines both terminal voltage and selectivity,
the latter not apparent from the figure. One
increases as the other decreases, one accord-
ing to the trigonometric cosine of the angle
ZOA, the other according to the tangent.
Above 45 degrees slight changes in this
angle cause increasing differences in the
value of the tangent, and from this point on
selectivity improves faster than the signal
strength decreases. For signal strength,
therefore, there should be large inductance
and small capacity, and the reverse for
selecfivity. .

Properly speaking, resistance has no rela-

Fig. 8. A schematic representation of the
effects produced by shifting the values of in-
ductance and capacity.
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3rd Edition
Now Ready

Completely revised
and rewritten and I
enlarged.

16 Pages of the
Latest Hook-ups Added

The most complete, practical
and up-to-date radio hook-ups
book obtainable. Just revised
and brought up to the minute by
one of the foremost radio engi-
neers in the industry.

Contains only practical, effi-
cient hook-ups. Crystal sets, one
tube sets, reflex, regenerative,
radio frequency, and super cir-
cuits.

Gives complete wiring dia-
grams and full instructions on
each and every set so that noth-
ing further is needed in the way
of patterns or diagrams.

One of the finest books to
have on hand at all times for
reference as to the various types
of hook-ups and the most prac-
tical way of constructing each.
Send for or buy a copy today.

All Orders Filled
Within 24 Hours.
You Can Obtain a Copy
at All Reliable Radio
and Newsdealers

PRICE

15(}  Prepaid

E.[.Company®

Selling Agents

CONSRAD COMPANY, Inc.

233 Fulton St., New York
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Soft, Mellow Light
and Clear, Natural Tone

Simply attach the light cord of the
Radialamp to any socket and switch
The result is a soft,
Then attach
the Radialamp to your receiving set
— just as you would attach head
Instantly the room is flood-
ed with music — amazingly clear,
flawlessly natural—the most perfect
tone reproduction known.
required—no adjust-

on the light.
restful, mellow glow.

phones.

batteries are
ments to make,

User Praises
Radialamp

No extra
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“We have had a few nice
days In the lust two weeks
or enough to demonstrate
that you have not

best in the world. I

not take a hundred dollars
for ‘mine, if could not
get another.  Lvery one

who has seen and heard it
are loud in their praiso
of same.” -

W. R. COOPER

Bishod Apts.,
Easton, Pa.

And this is but one of
the many enthusiastic let-

ters received.
—_—

717

e e

\

Copyright, 1924
By
R. B. Wheelan

% S
Z2>
S

!

Manufactured under U. 8.
Patents numbered
1,185,987, 1,272,843.

Other patents pending.

N\

Nothing in the history of Radio has cre-
ated such a startling sensation as this amaz-
ing combination loud speaker and library
table lamp.

It is not merely a good loud speaker. It
is an infinitely better loud speaker than any-
thing ever invented to transmit sound. It is
not merely a good looking table lamp. It is
a thing of extraordinary artistic beauty—an
object of pride in the finest homes.

Two Marvelous Features for Price of
Either Onge

Comparison with ordinary horn, box or
cabinet loud speakers instantly shows the
vast superiority of the Radialamp. The
sound is transmitted through a perfected
unit concealed in the base of the lamp, and
amplified through the tapered tone chamber
to the “sound mirror” in the top of the
shade. Here it is deflected through the
warm air surrounding the light globes into

ON SALE AT LEADING RADIO STORES EVERYWHERE

D

LOUD SPEAKER

1AL

TRADE MARK 3

P

Art and Science Meet in This
azing Radio Loud-Speaker

the taut parchment shade, whence it issues
with a pure, flawless, human natural tone.
The principle of sound reproduction here
used is far in advance of anything ever
before devised in the construction of loud
speakers. And its soft mellow light and ex-
quisite beauty of design gives it a rare value
as a table or reading lamp. By attaching a
long wire to your receiving set, the Radia-
lamp can be kept in another room if desired.
And the cost is no more than you pay for
either a loud speaker or-lamp bought sepa-
rately.

But you can't realize how remarkably and beauti-
fully these two great features have been combined
in one until you sece and hear the Radialamp for
yourself. Ask for a demonstration at your dealer’s
today. You have a delightful treat in store for
you. Or if your dealer hasn’t it, just fill in and

mail the coupon. It will bring you complete in-
formation.

RADIALAMP CORNPANY
Dept. 111. 334 Fifth Ave., New York

SO R R X N O N g A B G G TR RN O O e

1

I RADIALAMP CO., Dept. 111

§ 334 Fiftr Ave, New York.

: Please send me at once complete information
1 about the Radialamp loud speaker.

I

B NQME o or ittt et
1

: AdAress wuueieaeaeiiain i
1

B OCity oovivniienesennnoncnnns State...........




Mr, E. N. Pickerell, Chief Radio Officer,
. S. Lev:athan——formerly a student of
the Radio Institute of America.

Travel—Good Pay
and a Big Future

“Radio

All over the world, our gradu-
ates are traveling—with the
rank of ship’s officer—the title
of “radio operator.” The
growth of radio opens up new
opportunities, on shipboard
and on shore. And the men at
the top are our graduates—
thoroughly trained—recognized
as capable.

Study at Home

You need know nothing of
radio to start. The course be-
gins with the beginnings of
electricity, and includes code
and modern commercial radio
operation. A few months’ study
prepares you for a U.S. Govs
ernment operator’s license.
And the license indicates your
readiness for your first radio
job, at a good beginning salary.

This School Teaching
Radio Since 1909
The oldest school. The school
conducted by the Radio Corpor-
ation of America. 90% of the
operators of the Corporation,
which places more: men than
any other radio organization in
the world, are our graduates.
Others, too,give them first pref-
erence. If you are looking for
a profession that holds the big-
gest future promise, write us for
more information about the
radiofield,andour home course.

Advanced Radio Course

Great popular demand bytheadvanced
student, experienced amateur and
wireless operator has led to the opening
of an ADVANCED HOME STUDY
RADIO COURSE, specializing in
C. W., I. C. W., telephone and radio

‘measurements. Investigate!

é
=
.E

Radio Institute of America
(Formerly Marconi Institute)
Established 1909

324 Broadway, New York City

Iedicate bv across Xthe courseyouare interestedins:

Radio lnstltute of Amenca,

Please send me ‘ull information about
tadio opportunities teday, and your

COMPLETE RADIO COURSE OO
ADVANCED RARIO COURSE [J

H
H
8 4 Broadway, New Yorlk.
3
H
H

- corresponding ends in unison.-

tion to sharpness of tuning. Low resistance,
however, increases the strength of all signals
proportionately, and thereby it happens, in
the case of loose coupling, that desired sig-
nals remain audible after the unwanted ones
have been submerged.

Thus far it has been assumed that the
exciting potential is impressed at the exact
middle of the tuned coil. Unfortunately,
however, primary coils are seldom located in
geometrical symmetry with the secondary.
To explain the consequent phenomena, Fig.
7 will again be referred to.

Suppose first that the dashér, instead of
oscillating at the middle of the trough, oscil-
lates at some other point 0. The two waves
of displacement, therefore, will not reach the
The orderly
procession of waves and reflections will be
thrown out of step, and the mix-up will grow
worse with each oscillation.

However, imagine that the two recesses,
B and BY, are now joined with an equalizing
duct (this corresponds with connection of
the two ends of a coil through a tuning
condenser). Now any difference between the
amounts of water received in the recesses
would be equalized in the duct; and. neglect-
ing inertial effects, the instantaneous outflow
from each would be the same. Thus the
reflected waves would start back toward the
middle at the same time.

The result would be as follows: while the
originals would interfere with the reflec-
tions, the reflections, outnumbering many
times the originals, would always be in step,
and resonance would result as before. except
that the phase would be different as com-
pared with the phase of the dasher. This
difference would equal the difference in time
of the originals on the ends.

In similar fashion resonance results on a
tuned coil when the primary is placed in a

! symmetrical relation to the secondary wind-

ing. Theoretically, though not practically,
a 90 degree shift in the phase of the
secondary terminal voltages is possible.

Since the sum of two forces is the greatest
when they act in the same line, the foregoing
bears upon the operation of both Regenera-
tive and Super-Heterodyne receivers, and in
this connection application for patent, under
the title “synchro-coupler,” was made by the
writer some months ago.

MODULATED WAVES

The logarithmic law of resonant ampli-
tudes, it will be recalled, applied only to
unmodulated wave trains—namely to those
of even amplitude. In broadcast and phone
signals we are interested in modulated
trains, either of sine formation, or at least
of an order that can be resolved into sine
formations. The latter, since any series of
wave shapes. however irregular so long as
they are repeated at regular intervals, can
always be resolved into sine harmonics. In
Fig. 9 one such sine formation, corre-
sponding say with the single beat of a
tuning fork, is illustrated at ABC.

To explain what happens to such a train
on a resonant coil the analogy of the pen-
dulum  will agam be chosen. This time,
instead of receiving uniform thrusts, the
pendulum will be acted upon by forces of -

X

_ tiperalive,

A sine formation corresponding to a

Fig. 9. 3
single beat of a tuning fork.

|
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Cut Insulation
and slide it off

can’t

beat this

for a neat

job. It is

No. 14 tin-

ned copper

wire covered

with a varnished

insulation in 5

beautiful colors.

Looks like ‘“‘spa-

ghetti” but is smal-

ler and goes into nar-

rower places. It bends

without cracking and

strips like the bark on a
| whistle! Highly dielec-

without

tric; thoroughly moisture

proof. Sold by dealers in
30 inch lengths. Send for

Free Folder Telling
HOW TO SOLDER

This folder also describes Acme
“Celatsite”, Spaghetti, and
Stranded Enamel Antenna.

THE ACME WIRE COMPANY
Dept. N. New Haven, Conn.

ACME
WIRE

Makes Better Sets

The base-type

. «
Freshman Variable Grid Leak
is the standard for those who build their
own sets. It is the most compact and be-
ing entirely sealed it always remains un-
affected by any climatic conditions.
Complete with either .00025 or 1.00
.0005 Freshman Condenser— s
without condenser
At your dealer’s, otherwise.: -emi pu'clmu
price and you will be sipplied posipaid
Chas. Freshman Company, Inc.
106-Tth Ave., New York

Insure your copy reaching you each month.

Subscribe to RADIO NEWS
Experimentér Publishing Co., 53 Park Pl, N,

— $2.50 a year.
Y. C.
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N > Battery
Charging Panel
$2.75

Easy to operate as the

.?hilcn Type 248 DX Battery for
B” Circuit (48 voits). Price—with
deluxe mahogany-finish caseand

St Philco Battery in your car!

OW you can use and recharge radio storage batteries merely

by inserting plugs and throwing switches. Connect the

batteries up once for all. Thereafter, no changing of wires.
No moving batteries. :

Look at the diagram above. To charge a Philco Radio “A” Battery, simply

T Do e disconnect Plug (1) and insert in receptacle (4) of the Philco NOISELESS

ard 6-volt tubes. Built-in Charge Charger. Easy—safe—100 per cent convenient. Plugs and receptacles come
Indicator (GlassCase) Price—~$16, a .
i with every Philco Charger.

Charging a Philco “B” Battery is equally simple. Insert plug (2) in charger
receptacle (4)—throw switches on “B” Charging Panel (5). A child cando it.

Positive and negative prongs are of different size, and can be inserted only
the right way. Also the “B” plug (2) won’t fit the “A” receptacle (3). You
can’t burn out tubes.

For good radio reception, you must have strong, uniform, non-rippling
o current, without hum, roar or buzz. Philco Rechargeable Batteries deliver
B e tonlow this. Assembled in acid-tight, spill-proof glass cases with the built-in Philco
Indicator (Glass Case) Price—$8. Charge Indicator that tells you always how much charge is in the Battery,
or in mahogany-finish wood cases on which you can permanently mount a
Filler Cap Charge Tester., No old-fashioned hydrometers needsd with
Philco Batteries. )

Give your radio the benefit of these remarkabie batteries. Give yourself
the benefit of their safety, economy and convenience. See your nearest
Philco Service Station, Radio or Music Dealer—or fill out the coupon below
and mail to us.

Type RW ‘“A'” Battery for

e The Philadelphia Storage Battery Company

g;;sst:)%;seh)PPrlic%—slli-}SO to
.50.WithPhilcoChargeTester, - -
$1.00 extra. ! Phllddelphld

BDRYNAMIC RADIO
BATTERIES

a£0.us oar oer

i Philadelphia Storage Battery Co. X RADIO WHQLESALEIdK_S
Philco Noiseless Charger fof Oantaric & C Sts.. Philadelphia ;—enélsakegicvegtusx:t:{:?;cm;;

Philco Type UD44 and any SIRS: I am interested in learning more about the new service by also wholesaling
rechargeable "B Battery. No Philco Rechargeable Storage Batteries for radio. Philco_Radio Batteries.
odor—no noijse. Price—$9.75.

Write for details.
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Coranounces Ther-my.o-dine)

-\ Performance

Thermiodyne is the FIRST and
ONLY six tube radio receiver to
bring in any desired station by a
single turn of a simgle control to a
single pre-determined dial setting,
with a purity of tone and clarity un-
matched by any other receiver.

Thermiodyne appeals particularly
to the non-technical man or woman
who wants perfect performance with
easy operation. It may be used with
any type antenna, or, under favorable
conditions, with none; with dry or
storage batteries and with any make

14 Points of

Thermiodyne Supremacy

1—Single Control

2—No Outdoor Antenna Necessary
3—No Directional Loop
4—Meter or Kilocycle Pickup of

stations instead of meaning.
less numbers
5—CANNOT Squeal or Howl
6—CANNOT Radiate
7—CANNOT Distort
8—Newspapers give
Wavelength
9—Thermiodyne picks them at the
Exact Setting Every Time
10—No Logging; Nothing to Re-
member
11—Stations of Different Wave-
lengths Cannot Interfere with
each other
12--Six Tubes; Three Stages Ther-
mionic Frequency, Detector,
Two Stages Audio Frequency
13—Distance, Volume, Clear as a
Bell, without fuss or excuses

14—A 180 degree Turn of the Single
Control is Like an Instanta-
neous Tour of Dozens of
Cities.

Beautifully built in exquisite genuine mahogany
cabinet with space for all batteries
for dry cell operation.

*140

Insist that your dealer demonstrate
Thermiodyne.

Made and Fully Guaranteed by

SHEPARD-POTTER CO,, INC.
Dept. N

Time and

Plattsburgh, N. Y.

35 So. River St.

varigble intensity; between A and B of
sine variation, and between B and C of no
consequence. As long as the intensity of
the thrusts exceeds the damping, the sweep
of the pendulum will increase. Therefore
from A to B amplitudes will increase, and
from B to C die away logarithmically until
the beginning of the next cycle.

The analogous variations of resonant po-
tential on a coil are illustrated at Al B! CI,
Fig. 9. Note that the resultant form is not
sinusoidal, and that the audio phase is shifted
practically 90 degrees.
of the logarithmic form, and there are ris-
ing values almost to the point where the

a |
i | l
f :’J ] |
o | P
== I N |
z
A
Fig. 10. Illustrating the analogous variations

of resonant potential on a coil.

impressed oscillations cease. From B! to Cl,
the conventionally inoperative period, the
curve falls away as the accumulated oscil-
lations decay logarithmically in proportion
to the damping.

Fig. 10 shows the graphical construction.
The full line from Al to B! is the sum
of a logarithmic curve and a displaced sine
curve, and from B! to C! it is a simple
logarithmic curve.

Obviously if the damping were zero the’

built up oscillations would continue unabated
and there would be no variation of signals
on the grid. At the other extreme, if the
damping were infinite or exceeded a certain
amount there would be no resonance, and
the curve would follow the sequence of the
impressed oscillations.  Thus a certain
amount of damping is necessary, damping
of grid and grid leak, of course, operating
in conjunction with coil damping, in which
connection a nicely adjusted grid leak prob-
ably does more than bias the grid. Damp-
ing affects the shape of the curve Al Bl (1
by operating directly upon the angle phi,
thereby varying the position of the dotted
sine curve.

Neglecting the complex effects of damp-
ing, the highest amplitude attained is
roughly proportional to the total number of
oscillations per train. This means that
higher harmonics, consisting of shorter wave
trains, tend to drop out. This and the fact
that the wave form itself becomes altered
are two of the numerous causes for dis-
tortion before the ear of the broadcast
listener is finally reached. At the trans-
mitting end also, since the wave goes out
on a resonant circuit, these distortions occur.

Consideration of the foregoing principles
will explain also the inefficiency of the
Super-Heterodyne first detector. In the first
place, since amplitudes reached are as the
length of the wave train, breaking the train
into fragments results in a serious loss of
amplitade. In the second place, the hetero-
dyned wave train differs greatly in form
from that of the modulated carrier. The
so-called inoperative period, BC Fig. 9 is
missing, and the decay of the built up oscil-
lations, corresponding with the wing B! C!
must occur in the beat period. The merits
of -such receivers as the Ultradyne and Sec-
ond Harmonic are due largely to the fact
that these disadvantages are compensated.

While the damping increases with the in-
crease of inductance, nevertheless it can be
shown that for all combhinations resonant
potential will increase as the natural wave-
length is approached. Obviouslv, therefore,

(Continued on page 724)
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“CopyPOZGermany
On 75 Meters

Regularly!”

So writes a government radio
official who is doing much short
wave research work using circuits
equipped with

CONTINENTAC
PP L0 Loss g
CONDENSER

Small wonder that we receive en-
thusiastic reports of great distance
efficiency, and clarity, for Conti-
nental Lo Loss Condensers were
built for that particular service,
and the results are only what you
should expect from such a high
grade instrument.

If you have passed the “novice”
stage of reception only Continentals
will satisfy you.

Write fo us if your dealer can only
offer something “just as good”

13 Plate, Cap. .00025............ $5.50
8« “ .00035............ 5.75
25 o« “.0005 ... 6.00

45 “ % .001

Price without vernier $1.00 less

GARDINER & HEPBURN, INC.
Sales Office, 611 Widener Bldg., Philadelphia
Factory, 2100 Washington Ave., Philadelphia

POLLAR])

Distance and Clarity of Reception
Elimination of Interference
Convenience in Transportation
Operates on all Broadeasting Wave
Lengths
Braided Pure Copper Wire Gives
Maximum Efficiency on all Loop Sets
Instantly Opened and Locked

In Position with Automatic Latch

FOLDS CONVENIENTLY AS
SHOWN IN ILLUSTRATION

Retail Price—$10.00

Sold to the trade through regular jobbers
Write for complete, illustrated circular.

: POLLARD BROS. MFG. CO.
4036 N. Tripp Ave., Chicago, IlIL
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NN NN Nthe Rolls-Royce of Radic Tubes”

olls
ce

RADIQ/TUBES

Like their name, significant of quality.
Durable and powerful. Bring in dis-
tance with a maximum of volume and
clearness.

Rolls Royce Tubes Now
On Sale

ACTUAL
SIZE

RollsRoyce

TYPE 201A . Type 200—35 volts, .1 AaMPETe c.oooieiieeieee e eeeeeeaeeteeeeeeneae $2.50
DETECToR; anpLIFIER Detector Tubes
- Type 201 A—35 volts, .25 aAMPEres ......oooooemoooeeeeeeeeveeeeeeeeeeeeeeeenn $2.50
Amplifier and Detector
Type 19934 volts, .06 amPpPeres ... $2.50
Amplifier and Detector
Type 199A—Same as 199 e $2.50

with Standard Base

‘ ‘ Type 12—114 volts, .25 amperes . .....ooooooooeeeeeeeee $2.50
] l Platinum Filament—Amplifier and Detector
Type 202—7.5 volts, 2.35 amperes, 5 watt oscillator...._.__.. ... %3.00
| .
l l Every Tube Guaranteed
e l

To work in Radio Frequency, especially adapted for Neutrodyne, Reflex
and Super-Heterodyne Sets. The moderate price of this tube will enable

Tubes Shipped Parcel Post C. O. D. you to keep an extra one or two on hand in case of emergency. Send in
e e U p—— your order today. We guarantee immediate shipment and all tubes are
1 ROLLS-ROYCE TUBE CO,, - packed in special sealed cartons.
1 21 Norwood St., Newark, N. J. 1
1 Gentlemen: . 3 :
i Kindly ship parcel post C. O. D. the fol- § . Dea!grs and DIStnbUtors
¥ IOWINE CUDES +ovenvneeneneininiesinanenens : Our liberal proposition will be interesting to you now that the
' 0! big radio boom is in full swing. Write at once.
....................................... '

(X3 800000000 08000600058060000000800000000 1

1
U Street Address cooovuuieiviineesinnsscnsns . ROIIS_RO 57 Ce I ube CO.
BCitYy or TOWn. e viiiieiiiiinniiiiinenenns :

1
pswe e 21 Norwood St.,  Newark, N J.
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Ask Any Radio Engineer
Look for When You Buy a Socket!

Radio experts are continually stressing the necessity of using
good sockets. In some of the more sensitive circuits such as the
Superhetrodyne, poor sockets often completely destroy results.
In fact, in thousands of sets today, with scores of different cir-
cuits, the so called “static” often mentioned, or “battery noises,”
are in reality merely the result of poor socket contacts—cer-

tain proof of dissipation of the

Minimum Dielectric feeble currents that we rely on for

. distant reception.
Capaaty In the Cutler-Hammer Socket,

designed by the same engineers whose precision rheostats and
other radio current control apparatus have justly become world
famous, every effort has been bent toward greatest efficiency. Cus-
tom has no consideration—and from its striking color scheme
to its novel contact construction, the design is radically new.
It embodies a minimum of both
insulation and metal; capacityabso- Maximum Dielectric
lutely mini_mized without saCfiﬁce Resistance
of mechanical strength. The insu-
lation materials (shell of thin orange Bakelite and base of gen-
uine Thermoplax) are ideal—high in quality and dielectric
strength; low in dielectric capacity and losses. And all metal
parts are widely separated, both in the insulation and in air to
conserve every last bit of energy received.
Its contacts—the source of losses and noise in most sockets
—are of entirely new construction. Each one is a springy clip

SN

What to

These Exclusive Features
Assure Better Reception

A Perfect contact. Both sides of tube prong

B

C

cleaned when inserted — no contact or wear
on soldered end.

All metal parts silver plated— perfect contact
for the life of the set. Silver may tarnish but
its contact resistance does not change.

Orie piece contact construction. The binding
post is NOT a part of the circuit—the wire
to the socket always touches the contact strip
which carries the current direct to the tube
prong— no joints to cause losses.

D Convenient terminals for soldering — full

E

F

length to allow bending down for under-wir-
ing. Ears hold wire in place for soldering.
Extra handy binding posts— tight connections
with either wrench or screw-driver. Lock
washers hold terminals rigid.

‘Wide spacing of current carrying parts both in
air and insulation—true low-loss construction.

G A minimum of both metal and insulation for

low capacity. Shell of thin Bakelite— the
base of genuine Thermoplax.

H The tube is held in place by merely a vertical

motion—no twisting to separate bulb from base.

“Built by the

Td
Ihe Perfect
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that clinches the tube prong without strain; yet cleans it bright
whenever the tube is inserted or removed. These contacts are
formed ot phosphor bronze and siver .
plated—because the contact resistance Silver Plated
of silver does not increase as it stands Ph-osphor Bronge
exposed to air. The area of contact is Contacts
greater than that found in any other

socket; and the construction is such that these feeble currents
which mean so much inradio pass directly from the wire to the
prong of the tube without meeting a single joint. (In s0 many

;ac{ef: the wiring is attached to a binding post to which the contact

m‘z/r is in turn attached belowo. This presents a joint which causes
noise and losses. The C-H Socket zgfhrds perfecz‘ connection even if
the screw that holds the contact strip in place is entirely removed. )

In this socket the tube is inserted
and removed without turning—just
pushed in and pulled out—to prevent
twisting the bulb from its base. And
the tube is held tight, absolutely rigid so that any vibration
cannot cause contact noises. Its small size and convenient

- soldering terminals, too, mean a great deal in most sets tor
space is usually at a premium. The Thermoplax base is only
214" square—scarccly more than the diameter of the tube,
and the soldering terminals extend out far enough from the
rounded corners that they may be

turned down for under-wiring when Convenient and
this system is used. These terminals

Efficient Terminals
have handy ears which are bent up
to hold the wire while the solder is being applied —adding
much to the ease with which this work is accomplished. For
temporary connection, or where soldering is not used, a slotted
hex-nut is provided which securely clamps the wire against
the contact spring with either wrench or screw-driver.

No Joints to Cause
Noise or Losses

No Twisting to .In all it is as perfect a socke.t as engine.ering

skill can devise. It offers maximum efficiency
Damage Tube and ease of installation, coupled with an appear-

ance that adds much to any set. And best of
all you will like the price, 9oc. This socket that meets the specifications
of the most exacting radio engineer costs no more than most of those on
the market today! If your dealer has not been stocked, you can be
supplied direct from the factory at list price plus roc for packing and
postage.

THE CUTLER-HAMMER MFG. CO.
Member Radio Section, Associated Manufacturers of Electrical Supplies
MILWAUKEE, WISCONSIN

Master ‘Builder”

g@alzty Asshre Success
in Radio

The C-H 4 Ohm Vernier Rheostat
Perfect detector tube control. Also fur-
nished without vernier for amplifier
tube control.

The C-H 30 Ohm Radio Rheostat
For control of :he/ampere,"UVZOl-A
C301-A" type receiving tubes and the

“uv 199-C299” type; also made in 125
ohm size.

The C-H Radio Switch

The switch with the perfect mechanism
for providing easy control of the most
delicate circuit without introducing mi-
crophanic noises—one hole mounting.

The C-H Variable Grid Leak

Mounted on the tube socket-panel con-
wrolled. Adjustable for all grid con.
densers.

The C-H Radio Potentiometer

The potentiometer with the resistance

unit that does not wear and cannot be
L\dxsplaccd under constant use.

N £

RADIO SOCKET
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No Eternal Bat-
teryNeeded. Sim-
dly Plug in Same
as Headphones.

SCORE.S of signed opinions like this
come in from smart radio dealers.
They know the public pulse. Nothing
in radio, they tell you, has caused the
profound stir of Thorola. Thousands of
dollars in advance came in to reserve
Thorolaswhenannounced by themakers
of the celebrated Thorophone.

Thorola, perhaps more than any other
single factor, now lifts radio to an un-
disputed place in musical art. Thorola
fidelity of reproduction dumfounds the
critics.. Thorola advance over previous
highest standards elates the most so-
phisticated fans.

Costliest sets are exactly the oppor-
tunity Thorola seeks, to demonstrate
beyond question what vast improve-
ment now is made possible. Whatever
circuit or power you use, Thorola will

“I have been fortunate
enough to dispose of all
the loud speakers I had
on hand before I re-
ceivedtheThorola,for ]
would never have been

abletodoso,had I dem-
onstrated theThorola.”

lead you to new radio enjoyment.

You will bring in weak signals clear and
strong, so efficient is Thorola. You will
have so much volume ordinarily that
clarity need never be sacrificed.

You will discover volume, tone quality,
sharpness of speech, delicate shading,
response to control, made possible only
by Thorola betterments — the acousti-
cally perfect horn of Thorite compound
—the Permanent Adjustment for pre-
cise synchronization with your set—the
Controlled Mica Diaphragm—the Am-
plifying Leverand other advancements.

But you must convince yourself of all .

this superiority. Thorolamust live up to
every claim or the Thorodealer refunds
your money. Thorola thrives under this
guarantee. See your Thorodealer.

Thorola demand outp;zces distribution.
If your dealer is not stocked, we ship any model
direct on receipt of price.

THOROLA 4, $25 THOROLA 3,$20
THOROPHONE Powerplus Speaker . . . . $45
THOROLA 6, Phonograph Attachment . . . 315
THOROLA 9, Cabinet Loud Speaker . . . . $40

REICHMANN COMPANY, 1729-35 West 74th Street, CHICAGO

< Thotota

THE SPEAKING LIKENESS

Delicious, pure sweets direct to you from LOFT’S big sun-lit
kitchens in New York City. Prices unbelievably low. Highest
standard of quality backed up by our 50 year reputation.
> our free candy catalog.

FREE mous candies to suit your taste and purse !

CATALOG LOFT, 400 Broome Street, Dept. 108, New York

F sh by Mail

Send for
Over two hundred varieties of these fa-

N & K Pllxr:rliorltle:it

Clear, rich, mellow tone. Attaches

instantly, without serews. to any

standard phonograph. 37.50 at lead-
ing radio stores. Write for

folder.

Th. Goldschmidt Corp..
Dept. R1{. 15 William St.,
New York City

Wholesale
UNTTED EEECTRICSRRES (9~ Radio
Nexttgonr Equipment

KDKA
Same Day Shipments
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the highest inductance consistent with the
required degree of selectivity should be
chosen, and efforts devoted to reduce its
damping.

THE CURVES

Consider a single-layer helix of length A
and diameter B, and closely wound with
wire of diameter d. In these three dimen-
sions all the factors of the damping con-
stant times and attenuation distance may be
expressed, and the result is

KiLcl/2
(1) u=

B* k 3/2
in which L is the inductance chosen, ¢ the
unit distributed capacity, K a constant, and
k a variable factor used in calculating induc-
tance. The latter is dependent upon the
ratio of diameter to length of the helix.

The foregoing, it should be noted, shows
that the damping can be reduced most of all
by increasing the diameter B, since the damp-
ing decreases as the square of this.

In Fig. 11 three curves are drawn to illus-
trate the variation of ¢ with windings of
different diameters. The other curves are
calculated for windings of 4 inch diameter.
The next curve shows how the dampmg in-
creases with the ratio B/A; namely as the
coil is shortened by winding with finer wire,
the total inductance to remain the same.

In general, however, flux linkings be-
tween primary and secondary will increase
as the coil is shortened, and so a curve pro-
portional to flux linkings is drawn also. In-
duced voltage is proportional to flux link-
ings, and so in a round about manner is
signal strength. The flux curve, combined
with the curve of damping, shows a relative
signal strength practically uniform over a
wide range irrespective of the ratio B/A.
Moreover, with higher damping, the curves
of potential growth and decline are steeper,
and for this reason short coils may be more
efficient than long ones.

Since distributed capacity is dependent
upon an integral sum of reciprocal dis-
tances between one point in the winding and
every other point two facts are evident; that
the capacity between adjacent turns, sepa-
rated only by the insulation of the wire
itself, constitutes but a small portion of the
whole; second, that in compact windings of
the bank and spider-web classes the dis-
tributed capacity is necessarily greater than
that of the corresponding single-layer wind-
ings.

Why these classes of windings are more
efficient can best be explained by example.
Imagine a close wound helix of length A
and diameter and wound with wire of the
size which gives the desired inductance.
Now if the size of the wire is doubled,
making the coil twice as long, the efficiency,
as the curves show, remains practically the
same,.and little is gained. But on the other
hand, instead of changing the proportions
of the coil, suppose the wire is doubled in
size. and a bank winding, basket weave or
other form is adopted, which allows the
same number of turns as before to be laid
in the same axial winding space. Then a
real gain will have been made, even if the
distributed capacity is twice what it was
before. The unit inductance will be the
same, the unit capacity, say twice, but the
unit resistance one fourth. Therefore we

vZ
will have gained by the ratio —4 = 0.34.

and the damning constant will be approxi-
mately one third of its former value.

MAXKE IT SNAP-PY
Rapto Fan: “I have tried 20 different

hool-ups on my radio.”
Ravy D. O.: “Why don’t you try buttons

and save tine?"—Leslic Carpenter.
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"No liguid
n it now ~

%mé;w:

I saw a new stunt pulled yesterday.

Happened to be standing side of a chap who was
buying some storage batteries for his radio set when the
salesman turned one of them upside down.

What do you think? It was bone dry—not a drop of
solution in it.

‘“There’s the battery for you—and it’s specially built
to do a radio job,” he said. “It is one of those new
Willards—charged but bone dry and it is ready to use as
soon as it is filled. Lasts you longer, because its term
of life doesn’t start until it is filled.”

That’s a real idea Jim—starting the life of the bat-
tery after the owner buys it; but I don’t think you can
wear out Willards anyhow. Mine are- four years old
now, and they are as good as the day I got them.

Willards for economy and clear reception.
Signing off

L 2N X 1 *

(SAM)
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Now its a .
live battery

/v
\ e

Write to ‘N’ T for these ’
- M fwo booklets o

[ The “Voice of the Storage Battery]

WTAM is the Radio Research Labo-
ratory and Broadcasting Station of the
Willard Storage Battery Company, Cleve-
land, Ohio.

Write for WIAM’S booklets, “Better
Results from Radio” and “The Proper
Use and Care of Radio Storage Batteries.”
They will be mailed to you with our
compliments.

4

4
4
4

4 Tear me
4 off the page
and mail me
/ o WTAM. Tl
bring you ‘‘Better
Results’”’ and “Proper

2 Use and Care.”

“
~

PR R PRy R R IREFRTR TR

Y4 City and State
V4
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Cent from Heaven
(Continued from page 672)

T

it BREERRRY

through the shell one night as we lands
. from the ’plane. )

“Joe,” says The Master, “this theatrical

i business interests me strangely.”.
W e “There ain’t no interest in it,” I states.
~ g “Ii you gets your principal back vou're
/ lucky.”

“Rotten,” says Doris “Don’t try to be
funny before we eats.”

. “But really, Joe, I'd like to go on the
stage.” ’
‘ Doris and me both does the exclamation
No more need to labor and act
toil over erecting an aerial. “You wanta go on the stage?” I repeats.
No more need to worry about “Yes.”

“But what could: you do?” demands Doris.

“Act,” says Jerry, soulfully.

It's plain The Master is plumb scrious
about it.

the appearance of a bulky
indoor loop in your home.
The Ducon saves your time

—and solves your problem. “You wanta go on the stage—you, with
plenty of money, lots of things to do, and
a comfy home?”

“T do.”

“But why?” demands Doris, who also
ain’t so brloht under certain conditions.

“I believe 1 could do something wor(h-
while,” declares The Master. Then he turns
to me. “Joe, would it be in keeping with
the principle of vaudeville to stage a
scientific act?”

I'm recovered by this time and seeing as how
The Master is really foolish, T talks sense.
“My boy,” T states, “anything the people’ll
pay to see is O. K. in vaudeville. But you
mean, has it ever been done before?”

“That's it,” agrees Jerry.

“Well, it has,” I informs, “but if vod
could give it a few new twists—"

Screw the Ducon into any ac-
cessible electric light socket
and when you want to hear:
a program just tune in.

The Ducon brings in the sta-
tions clearly. The fact that
over 400,000 fans use it is
convincing proof.

Try it. You can purchase a
Ducon on a five-day trial

basis from your radio dealer. The Ducon sells for $1.50 “I had intended to,” puts in The Master
in all reliable stores. | eagerly. “While radio is to most people
. | very common, I shall give demonstrations

of unfamiliar uses to which it can be put.
such as radio transmission of power, send-

. ‘ ing pictures by radio, radio control of remote
devices, and so on. Would it appeal, do you
) think ?”
Personally, I has grave doubts, but afiter
twenty years in the show business I've
learned to recognize the symptoms of stage

stroke, and this case is past the discouraging

CONDENSER _AND RADIO CORPORATION point. You just gotta let it run its course.
“Well,” “I says, “you’d have to dress up
your act a lot, and of course run in a good
deal of comedy to hold the walkers, because
it’s marks to pretzels you'll be spotted clos-
ing.”
This he don’t mind in the least, and his
e 2. B confidence is so beautiful I ain’t got the
24 Pages CATQKRLN(E)‘EUE 2400 Ttems €€ I NS U I A I E 9 heart to spoil it. I figures I can get Jerry
on the big-time and tie him up on the same

JUST OFF THE PRESS

Is the most comblete list of Radio Sets and Parts ever (Molded Composition) route with us, so I can keep an eye on him
P AN e Tetast. cirouits. sueh 35 T % Registered Trademark and maybe step in on his act and clown a
sﬂpe,.Hetemdyne . Teledyne - Also bit to stay the subway chasers. At any rate.

Ultradyne - Cockaday Superdyne “HI-HEET?’ (Bakelite) The Master brought it on himself, and can

Neutrodyne = afford it, ahd it ain’t none of my business,
Harkness Reflex so I says let him have his fling.

and m,ff‘éi‘hege“e" Seeing our act in rehearsal has utterly
spoiled The Master. He figures he’s gotta

It also coxxtain§’ brices on many 5 "
ard to get” special Darts go us one better, and the painful part is.
he does!

such as

Litz Wire, Screws. Brass Rod,

Tools, ~Engraving Rotors. Money being no object, he opens his purse
strings high, wide and handsome. And he

also has an idea! Not that ideas is at all

Washers, Hex Nuts, Phosphor
Bronze Wire, Choke Coils,
scarce with Jerry, except that they is usual-

Lavite Resistances, Pig Tail
Wire and hundreds of other
important items.

Send 10c¢ and we will send you

A gna of these Catalogs. 10c Te- 200 Styles stocked for quick delivery. ly confined to such as crossing a loud speaker
1 . . . .
GENERAL INSULATE CO. w1th. a marriage license in order to create
SIMPLEX RADIO SALES CO. 1025 Atlantic Ave. Brooklyn, N. Y. | | @ wife that can be shut up.
1804 Lafayette Ave., St. Louis, Mo. Established 1904

“I shall,” he -says, “call my act ‘The
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Presenting The 1925

1924

The Truly Wireless Radio

The Ongmal Self—Contamed Radio Set

With many revolutionary improvements and a new application of the
Cascade Radio Frequency Circuit (capacity compensated)

The 1925 Operadio develops still further the
unique Operadio idea—a radical departure in
sadio design.

Operadio engineers set for themselves this task
-—to produce a radio set of the highest efficiency,
to give it beauty worthy of any surroundings,
to do away with the need of external wires or
connections and to design it in so compact a
form that it can be easily carried anywhere.

Introduced last year, the Oper-

and efficiency of performance. The wave band
is expanded to include reception from radiocast
stations of all wave lengths. Utmost simplicity
of tuning—only two controls. Razor-sharp
selectivity. -

The remarkable efficiency of the set is due to
the perfected application of cascaded radio fre-
quency amplification, - capacity compensated.
For example, the set contains removable radio
and audio units. In each of these
are hermetically sealed all the fine-

adio created a country-wide sen-
sation. Many thousands are now
in use. In the new model all the
former features are retained—the
loud speaker, six tubes, dry cells
and all parts are fitted into a com-
pact cabinet and the necessity for
aerial and ground is eliminated
by a patented wave-bridge located
in the cover. To these are added
new refinements and no less revo-
lutionary improvements:

The 1925 Operadio is marked
by extreme beauty of appearance

anywhere.

The 1925 Operadio ideally fulfills
every need for an easily-operated,
reliable, long range home set—com-
plete and ready for instant opera-
tion and easily taken with you

ly adjusted parts in perfect and
unchanging balance, thereby in-
suring absolute uniformity of per-
formance and virtually eliminating
the possibility of damage.

There are many additional ex-
clusive features—a specially de-
signed condenser with planetary
disc vernier control, safety fuse
for tubes, “A” and ‘“B” battery
tester, space for largest size “B”’
batteries, etc. Write at once for
particulars.

The Operadio Corporatlon, 8 South Dearborn Street, Chicago |

Dealers: Writc on your
letterhead for our sales
propositior and full par-
ticulars about the 1925
Operadio.

The Operadio Corp.,

about the 1925 Operadio.

l MAIL THIS COUPON _l
1T 8 So. Dearborn St. Chicago, Il
l Please mail me complete particulars

727

Operadio

The Cowver is the Aerial
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—Send For This

. The Nutron Solodyne (double-grid) Tube acts as both oscillator and modulator
in the Super-Heterodyne Circuit, thereby not only eliminating one of the tubes but

obtaining greater efficiency as well.

(Solodyne) Circuit.

is your assurance of tube perfection.
guaranteed. Price $6.00.

Spot
Tubes

(Pat. Pending)

After years of chemical and electrical
research a startling process of tube treat-
ment has been discovered! What ap-
pears to be an ordinary 6 vo}t storage
battery tube actually works like a $12
power tube. It makes weak reception
strong and good reception stronger.

The “Rendement”

Ordinary tubes have three measure-
ments. 'The Silben Spot Tube 1A has a
fourth, known as the “rendement.” The
secret is in the Silben Spot (Pat. Pend-
ing). Furthermore, every Silben Spot
Tube is DEPENDABLE because each
one is rigidly tested before it leaves our
factory. Each Silben Spot Tube gives
known results. Price $4.

Mr. Set Manufacturer: You can now
guarantee every one of your sets work-
ing perfectly on tube operation. Our
Service Department will match tubgs
for your particular set, pack them in

NOTE

We recommend to owners of Super-Hetero-
dyne and reflex sets the use of Nutron Match-
ed Tubes in conjunction with the Nutron
Solodyne (double-grid) Tube -— The Silben
Spot (Pat. Pending) on all these tubes is
your guarantee of perfect satisfaction with
your set. Nutron Matched Tubes: Set of 3,
$12.00; set of 6, $24.00; Nutron Solodyne
(double-grid) Tube $6.00.

Diagram

t In Reflex Sets the Nutron Solodyne (double-
grid) Tube can be used as both detector and amplifier (dual amplification), thereby
doing away entirely with the crystal or detector tube.

The Nutron Solodyne (double-grid) Tube made possible the No “B” Battery
Thousands are now enjoying this smooth reception and its
rapid gain in popularity is ample proof of its unusual qualities.

Send at once for Nutron Solodyne (double-grid) Tube and diagram illustrated
above or for Tube and diagram of 2-tube reflex circuit, or for Tube and No “B”
Battery hook-ups. See them for yourself. If your dealer does not yet carry these
tubes, order direct from us. Always look for the Silben Spot (Pat. Pending). It
Each Nutron Tube is rigidly tested and

U
Silben Tk W
i~ Ay

Greater Results
Than Ever!

Nutron
Matched
) Tubes
Silben
Spot

(Pat. Pending)

cartons of three or six, as required, each
tube individually marked and guaran-
teed correct for your 'set. Complete
specifications for each tube will" be
packed in each carton. This is a serv-
ice that will be welcomed by your dis-
tributors, dealers and customers. Nutron
Matched Tubes—matched to your set
requirements—identified and improved
further with the Silben Spot (Pat. Pend-
ing)—tested and guaranteed—can be
made available to your customers if you

say so.
A Real Service

We can accommodate a few reliable
set manufacturers with this service and
furnish Nutron Matched Tubes in suffi-
cient quantities to meet all their re-
quirements. Mr. Set Manufacturer, this

represents tube insurance to you. Write,
wire or phone for consultation.

NUTRON MANUFACTURING COMPANY,
715 Main Avenue, Passaic, New Jersey

MAaARLE TRANSFORMERS

The Heart of a Good
' Receiver
Your dealer will tell you why
Marle Transformers do not howl

or distort. Uniform amplification
up to as many as 3,500 cycles.

Marle Engineering Co.
Orange New Jersey

For DEALERS Only

Send name TODAY for our
big, new 84-page catalog. FREE
to dealers only. Fully illustrat-
ed. with descripntions and special
prices on high grade standard

fDeﬂlﬂrf sets and subplies.

Unusually attractive dis-
feﬂd name counts to debendable dealers.

T O DAY Orders filled same day received.
[4 0 Write NOW for big, free cata-
B 0g.

FEDERAL RADIO COMPANY
Distributors of High Grade Radio Sets and Suppiies
312 So. 19th St. OMAHA, NEBRASKA

Insure your copy reaching you each month. Subscribe to Radio News—§2.50 a year.
Experimenter Publishing Co., §3 Park Place, N. Y. C.
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Wizard of Mars.! The setting will be my
own conception of possible life on that
planet, and I myself shall don a costume
in keeping with our most recent astronomical
discoveries.”

Really, the idea ain’t so bad, and The
Master follows it up with another bell-
ringer.

“Joe,” he asks, “you do clog dancing, don't
you?”’

“My specialty,” 1 states proudly.

“Do you know the International, or Con-
tinental Code?”

“Sure,” T says. “I learned the tap chatter
just to be able to get the QRM that the
brass pounders thought too confidential to
talk out loud.”

Jerry don’t quite believe me. “Joe,” he
asks, “what is the difference between a dot
and a dash?”

I smiles. “A dot is a spasm, and a dash
is a spasm that does an encore.”

The Master actually gets it, and grins.
“T shall have to remember that,” he remarks.
Then he tries me out on a few letters, but
I'm the flv guy. Then he spills the major
issue.

“I have here a rubber mat inset with
copper contacts, each contact being flush with
the mat, in polka-dot fashion.”

He unrolls the mat, about five feet square.
and puts it on the floor. Then he hands
me a pair of kicks with thin copper soles.
I gets the principle when I gsees a wire
rinning from each heel to a set of apparatus
on a table.

“I'm supposed to telegraph with my feett”
1 asks.

“That is just what I have in mind. Could
you do it?”

I iries, but makes a terrible mess of it.
the system necessarily being altogether differ-
ent from ordinary clogging. But pretty soon
1 begins to get the knack of it. When I
wants to stay silent, I steps on the heel;
when I transmits, I steps on the sole. It's
a great scheme.

“I shall advertise this novelty and attrac:
the radio amateurs,” says Jerry, being a
business man even if it ain’t necessary.
shall give away a prize of two tickets to
next week's show to the amateur who turns
in the best copy of what you send.”

It's clever, and I don’t deny it.

Well, for the next week we rehearscs
steady. I gets so I can send anything, and
The Master is convinced that future radio
transmission will be done by the feet. Then
Jerry’s scenery arrives.

I've been in this show game ever since [
was big enough for the old folks to drag on
during the bows, but I ain’t never seen any
stage setting that equals The Mastei’s. I
can’t describe it, but combine all the chop
suey houses, DeMille bathrooms and cubist
paintings you ever saw and you'll have a
remote idea of what his outfit looks like.
It’s full stage, of course, with a lot of
nickeled apparatus. One look at it tells me
if anyone walks out on that flash they’re
either blind or newly-weds. But Jerry's
costume—Qi!

The men of Mars, says The Master, need
big lungs, on account of the air being thin
up there, they having no Congressional in-
vestigations.. So he has a chest on him that
looks like a couple of 1914 audions. His
ears are nine times too large. Also, he has a
trunk extension for his nose. But it's a wow
get-up, and if the gallery gods ‘stays with
us, Jerry'll survive, at least in part. Also,
he has added to his act a couple of nifty dolls
that Mister Ziegfeld overlooked, and re-
gretted. They does a double dance with
music coming to them through a coupia
headsets designed like Kig Tut used to wear.
The Master has a trace of showmanship in
him somewheres, but he solemnly swears
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Hear Presidential Speeches

Db @rand

A highly efficientradio frequency receiver designed
to receive broadcast from local and distant stations,
clear, loud, without distortion within a radius of one
thousand miles.

The MONODYNE Model GT-1, used by tens of
thousands the world over with the highest satisfac-
tion, has been further improved in the latest model,
the “BABY GRAND.” This model is enclosed in a
beautiful cabinet, provided with individual compart-
ments for tubes, batteries and headphones.

The cabinet is substantially constructed of wood
and covered with Leatherette. A hinged cover with
snap lock protects the entire outfit from dust. All
connections are wired,—ready for batteries, aerial
and ground.

The RADIOTROLA “BABY GRAND” has only One Tuning

Knob. Stations always come ‘n at the same point on the dial. It
is equipped with a new Volume Control permitting fine adjust.

1000 Miles wa—yon-—-

ment on long distance reception.

Size 7V4x7Vx11Y. Weight about 4 lbs.

Price $7.00

corPORATION

.18 HUDSON STREET
NEW YORK

New Calibrated Audio
TRANSFORMER

Here is a transformer that not only positively
eliminates all the draw-backs of other makes,
but in addition stands head and shoulders above
any other audio frequency transformer on the
market today. To prove this seemingly flowery
language, note the following:

From recent tests conducted in the RADIO
NEWS LABORATORIES this transformer
was found to have the following characteris-
tics: The voltage amplification curve, obtained
by applying a constant peak voltage across the
primary in series with a 10.000 ohm resistance
and measuring the secondary peak voltage at
various audio frequencies without absorbing any
current from the secondary, was found to be
exceptionally flat throughout the entire band of
audio frequencies. Tests were made at frequen-
cies ranging from 150 to 6000 cycles, and the
curve extended well into the lower frequencies
where other transformers fail. In fact the am-
plification_at 200 cycles was almost equal to the
amplification at 1200 cycles, a condition not
found in any other high grade transformer.
The curve is flat from 1200 to 6000 cycles, giv-
ing a direct voltage amplification of from 414
to 5 times throughott thé entire  range. Thus
there is virtually no distortion caused by the
transformer.

Tests made on the transformer in actual oper-

DEALERS:—WRITE FOR AUTHORIZED AGENCY PROPOSITION
IF YOUR DEALER CANNOT SUPPLY YOU MAIL COUPON

NA”ENA" jrremcnnannmnnsG-F-N-D N-O M-O-NEV woamamaccmm===
NATIONAL AIRPHONE CORPORATION R.N.-11
18 Hudson Street, New York City.
AR Gentlemen :—
> ) Please send prepaid [1 Baby Grand [J Calibrated Transformer for which I will

pay the postman, upon delivery, the advertised price.

2% S T 6600608000 0000008606000 00006
(63137 05660600000 000 0600060008 A8 6000050
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Price
' $18.50

without
tube, bat-
teries or
phones.

ation corroborated our electrical tests. Broad-
cast music was not only amplified and repro-
duced with life-like faithfulness but the vol-
ume was greater than that obtained from other
transformers. The transformers had no ten-
dency to oscillate at audio frequency, or squeal,
as many do, and consequently require no shunt
fixed condensers or resistances. Of particular
notice was the volume and quality of the base
notes of the saxophone, piano, etc. These notes,
although missing in most receivers, came
through with astounding volume.

A Calibrated Transformer

A print showing the calibrated curve is in-
cluded so the user can tell how to get best re-
sults.

The “Calibrated” Audio Transformer is spe-
cially designed for Radio Broadcast reception
reproducing voice and music faithfully and with
freedom from distortion. High amplification at
all frequencies. A high grade transformer giv-
ing results heretofore unattainable. Superior in
design and beautiful in appearance. Improved
terminal mounting giving maximum separation
of grid and plate and admitting connections
being made with equal facility in any direction,
thus insuring short leads.

.-IH-----HIL----E-HHI------u—-nll---.----------I------l--ll--------ﬂl’l------------




NEW MODEL “C”

HAMMARLUND
CONDENSER

Low Loss Grounded Rotor

When this new Hammariund Model “C” was tested by
the Marcellus Hartley Research Laboratory at ‘Colum-
bia University, this is one of the things reported:

“The effective resistance at 850 kilocycles was within
one-tenth of an ohm as small as that of a standard con-
denser of this laboratory THE LOSSES OF WHICH
ARE NOT POSSIBLE TO BE DETERMINED, be-
cause there is no type of condenser in any laboratory

to compare with it.”

The New Model “C” Hammarlund . Condenser is more
than just a precision instrument. It is greatly superior
electrically, and it is more rugged in mechanical con-

struction than previous models.

NO INCREASE IN PRICE

Descriptive Circular Sent Free on Request.

HAMMARLUND MANUFACTURING COMPANY
424-438 W. 33rd Street, New York

Canadian Distributors, Radio, Ltd., Montreal.
Pacific Coast Representatives:
Atlantic-Pacific Agencies Corp., 204-212 Rialte Bldg., San Francisco

ALL SIZES
PLAIN AND
VERNIER

Pig Tail Connec-
tions

““Just be Sure It’s a

HAMMARLUND

SOLDERED
BRASS PLATES
STATOR AND
ROTOR

Ball Bearing
Rotor

Condenser”

SAW YOUR OWN BAKELITE PANELS

Cut them smoothly and accurately to size in a few seconds with a

BOICE-CRANE JUNIOR SAW

Wil saw, sand, grind, miter, tenon and do many other operations with
ease and aceuracy. Saws 13%” stock. Special blades cut bakelite. Extension
guide accommodates panels 247 wide. Driven by 3% h.p. or 1/3 h.p. motor

5 Wl‘}; attached to any socket. Sold on Money Back Guarantee. :

““Buzz Boice’”

For Wis W. & J. BOICE Dept. 811 TOLEDO, O. Only $30.25
atalog.

Battery Charger $4.35

Alternating or direct current noiseless—electro-
Iytic type—guaranteed to charge from 3 to 4

amps.

with all necessary parts, diagram and instruc-

tions.

WESTERN RUBBER MOLD .CO,,
907-913 W. 19th Street Chicago, Tl

Assemble it yourself—simple. Comes

Thousands in use.

'DEALERS

‘WE CAN SAVE YOU MONEY!

Standard Guaran _cd. Lines; Send for 1a
Discount Book on Quality Radic Apparatus:

RADIO MATERIAL SUPPLY COMPANY
‘32 N. Wells St. Dept.. 110 Chicago
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that his only relative in the show game was
a grand uncle that used to carry water for
the elephants once a year back in South
Bend, Indiana. Altogether, things looks fair
to be set for the circuit as soon as we dogs

| it for a week or two.

We picks out two innocent Connecticut
towns in which to work in our acts. Doris
and me break in easy, but The Master don:
fare none too well. His stuff requires omne
hour and twenty minutes, and knocking tha:
hour offa his time requires more diplomacy
than a King Kleagle at a meeting of the
African Brotl rhood. Jerry doesn’t like it
very well.

“But Joe,” says he, “my radio picture
transmission is very elemental, and I can’:
get anything like a good picture across in
less than an hour. It’s so complicated.”

“Fake it,” I suggests.

“But that would be deceiving the public.
and an insult to science,” he declares. “I
couldn't do it.”

“Then cut it out entirely,” I tells him.
“You'll be playing to the Wood family if
you trys to get an hour outa your stuff.
Tt won't go.’

Finally The \Iaster consents to arranging
it like T told him. He has two tables, 2
transmitter on one and the receiver on the
other. He places a picture on a frame in
the transmitter and the said picture is ap-
parently wafted through the air and out
the other end. Of course it's faked, but
the audience ain’t wise, and that’s all that
matters.

After two weeks of try-outs we still has
a split week ahead of us, so I wires inio

New York for metropolitan bookings.

Meanwhile we plays New Haven and Hart-
ford.

The Master's act is just enough different
to make a hit with the Connecticutites. He
opens full stage, all lights dark red. Then
the two beefsteak crusaders comes on, each
carrying a wand. They advances from op-
posite sides to the center of the rear cyclor-
ama. Here they touches their wands to-
gether, which same ignites a spark that sets
off a pan of flash powder, which sends up a
smoke screen. The Master makes his en-
trance through this' smoke into a greesn
spotlight, the effect being as if he’d come
outa the smoke.

His costume gets a big roar from every-
body, and nobody havmg seen a Martian he
don't attract no vegetables or impolite eggs.
He immediately pulls his power transmission
stunt, which causes a light to burn and &
motor to run by radio-power. Then the
Appetite Sisters does their dance to a strong
hand. Back comes The Master to do his
radio- plcture stunt. This goes over better
than we’d expected. After “the television bit
The Master comes to the big moment of
the act. He makes a speeeh

“Ladies and -Gentlemen,” he says, pro-
nouncing every syllable, which proves he
aint a revular, “T take great pleasure in
presenting the season’s greatest novelty—the
Radio Tap Dance. By means of contacts
on this mat together with similar contacts
on his shoes, Mr. Joe Hammerstein wil}
illustrate a new way of transmitting radic
messages, combmmg, as it were, business
with pleasure

This last is as near as The Master car
come to making a wise crack, but the bunch
out front passes it up like a dawn-to-dusk
flyer stops off at What Cheer, Iowa, for a
cup of tea. But The Master speaks sonie
more.

“As announced in the newspapers, the
radio amateur submitting the best copy oi
what Mr. Hammerstein transmits will be
awarded two tickets to next week’s show.”

There's a small flurry in the audience as
pencils and paper are being arranged. Then
I steps on and clicks off a part of a cam-
paign speech I once heard a rural spellbinder
lullaby to a crowd of cowbors out at Ocean-

(Continued on page 734)
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The New Radio Unit
That attaches to any
Radio Set replacing
both A and B Batteries.
Read These Facts

t—Absolutely eliminates all batteries. =
2—NOISELESS at all times.

3—Will operate any set—no change whatsoever
necessary in your set.

A

I

BRTITE

i

i

Patent Pending

AT LAST

The Logical Unit for Operating

the Radio Set—Cleaner, Steadi-

er, More Compactand More Eco-
nomical than Batteries

You can dispose of your batteries. Both A and B types. You can
use the large space they occupied for other and more valuable material.
You can rid your radio set of the unsightliness of the A and B batteries.

We have just perfected this logical ideal unit for the operation of
the modern radio receiving outfit, a unit that takes the place of your
batteries and operates direct from 110 Volt D. C. house current from
the nearest socket.

The unit is small, neat, compact, not messy. It is silent in opera-
tion, does not overheat and IT DELIVERS A STEADY CURRENT
AT ALL TIMES FOR BOTH FILAMENT AND PLATE, THERE-
BY INCREASING THE SIMPLICITY OF OPERATION OF THE
MULTI-TUBE SET.

It is easier to hook up than batteries, absolutely no change neces- E
sary in your set. All connections are identical to battery posts, and
are so marked. Has taps for the following voltages: 6, 22, 60, 90.

. Entire unit is only 14 inches long by 6 inches wide by 5 inches
high. Construction is of the finest materials for dependable long life.
The unit is beautifully finished and will not detract from the appear-
ance of the most ornate receiving set.

This Unit for DC Current Only

AC Unit Under Constuction
Use the Coupon on the Left

ENEHITHTHE

4+—Steady current at full voltage always—a fea-
ture not found in batteries.

5—Will not overheat.
6—All connections identical to battery posts.

7—Will operate efficiently up to 10 tubes (4
Amp. each).

8—Eliminates danger of burning out tubes.
9—Attaches to any Light Socket 110 Volt D. C.

PRICE
50 500

Sent Express Collect

I

M

TR

Better order to-day. In two weeks’ time we will be so
= swamped with orders that they will have to wait their
turn. Orders sent now can be filled immediately.

1 0 A 1
T

= RADIOGEM CORP,
66-R—West Broadway, New York City.

Gentlemen:—I enclose $25.00. XKindly ship
= me express collect one A-B Power Unit (for 110
volt D. C. current only).

=

E Name .eveviiiennes Cttesceanccaeaaaanatiaens
i ijr::dsmle... ........................ The Radiogem Corporation

66-R- West Broadway New York City
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MEET THE HOOK-UP BOARD

Mr. H. Gernsback’s newest idea for the radio experimenter. With this Hook-up board
you can hook up any and every reflex circuit in existence, as well as many other circuits.

By means of the new CLIP LEADS and TIP LEADS, instantaneous connections can be
made or broken. You will want to know all about it,—every little detail. The days of tedious
connections by old fashioned wires and binding posts are past,—thanks to the Hook-up board.

Fully explained in the November issue of THE ExPERIMENTER.

s

The “Experimenter” Comes Back

HEN the ErectricAL ExPERIMENTER started in

1913, wireless, as Radio was then called, was

young. The ELECTRICAL EXPERIMENTER at that

time was the foremost exponent of wireless,
but wireless was in its infancy and did not have a ]arge
following. Electrical subjects, plus wireless, were not
sufficient to build up a large circulation, hence the EvrcTRI-
cAL ExPERIMENTER in 1920 changed its name to SCIENCE &
INVENTION. |

In the meanwhxle about 1919, radio had become a big
art, a separate magazme, now known as Rapio News
was found necessary, as it was impossible to do all of the
radio subjects justice in a magazine covering every phase
of scientific progress.

When Pracricar. ELECTRICS was started three years ago,
I had hoped that there would be enough readers interested
in electrical subjects only, but this hope was not fulfilled.
Pracricat. ELECTRICS never published more than 60,000
copies.

During the past six years, I have been deluged with
letters from admirers of the old ELECTRICAL ExPERIMENTER.
Many of my former readers deplored the fact that the
EvecTRICAL EXPERIMENTER was no more. I have given the
matter very long and serious thought of late and decided
to bring back the old ELeCTRICAL EXPERIMENTER, not only
as it was at its best, but infinitely better. That is why,
beginning with the November issue, Practicar EvkCTRICS
becomes THE ExPERIMENTER.

Those of you readers who remember the ELECTRICAL
ExPERIMENTER, I krow, will be delighted with the new
magazine. There will b onlv three subyects, ELECTRI-
CITY—RADIO—CHE‘VIISTRY 90% of the maga-
zine will be devoted to experiments. The radio section,
by the way, will be a brand new kind of radio, entitled
“Experimental Radio.”

There will be nothing but experiments written by the
foremost writers. Here are a few of the radlo experi-
mental articles that appear in the November issue.

Little Known Methods of Producing Oscillations,
Lacault, A. M. I. R. E.
Single Tube Reflex Experiments....cc..... Clyde J. Fitch
Converting the Single Circuit Tuner........... A. P. Peck
The Simpledyne Circuit.......coc... Aurelio L Fernandez
Radio Frequency Circuits. Pearce
Single Control Receivers. . ‘Vlnnus Logan
Loop Aerial «..veiiiueiiivienniianaiionnaes Elvin Tilton
Reaching QOut with a Cr\stal Detector,
John Underhill House

There will also be a monthly editorial written by myself
giving pointers on experimental work. Having been ex-
perimenting for some 20 years, it is my humble opinion
that I am qualified to speak with authority on the subject.

The new ExPERIMENTER will be a huge improvement
over the old PracTicaL ErecTrics: Better and more illus-
trations, more text, more pages. It has the sort of read-
ing matter that every wide-awake experimenter craves for.

It also has a new eight-page roto-gravure section. In
short, the magazine is #ew and better from start to finish.
Look over your first copy, and I am sure it will convince
you that the old ExrERIMENTER really has come back.

)

Editor.
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Resists the Most Rigid Tests

EAT and weather changes, that play such havoc with
rubber, are powerless to affect Spaulding Bakelite-
Duresto panels which have never been known to

warp, shrink nor split.

MANUFACTURERS

who_desire to build qual-
ity into their products and
who insist on speed and
economy in their plants
should write to our nearest
office for complete infor-
mation en  Spaulding
Bakelite-Duresto.

Factory: Tonawanda, N.Y.
. Sales Offices—Warehouses

484 Broome Street. New
York City. .

659 W. Lake St.. Chicago.

310 E. Fourth Street. Los

Angeles.

141 N. Fourth 8t., Phila.

15 Elkins St., Boston,

171 Second St.. San Fran-
cisco.

509 Tirst National Bank
Bldsg., Milwaukee.

Highest in dielectric properties, and tensile strength, these
panels saw, drill, engrave without chipping—retain in-
definitely a beautiful mirror finish—all made possible by
the special Spaulding process of fabrication.

Insist on Bakelite-Duresto, for the best that money can buy.
Your dealer can furnish standard sizes from stock, indi-
vidually packed in envelopes, special sizes to order. For
a sign of quality apparatus, look for Spaulding Bakelite-
Duresto panels in each set you buy.

Write nearest office for descriptive circular.

SPAULDING FIBRE COMPANY, Inc., TONAWANDA, N. Y.

BAKELITE-DURESTO

Panels - Sheets - Tube - Rods

Complete Radiogem Out-

3 on0000006aa0650G $2.50
The Radiogem only.... 1.00
The Gemphone only... 1.00
Aeriat Outfit only...... .50

Complete Radio .
RECEIVING OUTFIT Including

1000Aglic:£tal?hdone $2050

This outfit is absolutely complete. Nothing more to buy
—no batteries or tubes needed—no upkeep of any kind.
The simplest radio outfit made—you assemble it yourself
using only a scissor and screw driver. So simple that any-
one can construct it. Complete instruction book with
every outfit.

The Radiogem Corp. co-RW- By
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view, Wyoming. Then I disregards the code
and gives a regular clog dance, except that
I uses the click of a telegraph sounder in
place of the usual heel tap. We closes to a
fine hand and I sees where in front of 2
regular audience we’re due to clean up.

Saturday night comes, and I don’t get no
wire from my agent until half way through
The Master’s turn. I smells several rodents
the minute I sights the yellow envelope. I
opens it and weeps. It reads:

HAVE BOOKED YOU IN POSI-
TIONS REQUESTED TO OPEN
MONDAY AT COLLOSUS.

To the ordinary laying man this ain’t got
no unhealthy significance. T’ll explain. It
means we're booked in order, namely, In-
termission, then Hammerstein’s Flips and
Flops of This Season, then a monologuist.
and then The Wizard of Mars. So far all
right. But when I see$ the house he’s
hooked us into I nearly throw a fit.

The Collosus is a nice enough theatre.
from an architectural standpoint. The par-
quet floor and balcony draws polite folks.
but the Judgement Crowd sits up in the
gallery. and as judges they're the hoot-
legger’s license. Furthermore, they don't
withhold no decisions. If you're good, and
they likes you, they lets you hear it: if
you're rotten, and they don’t like you, they
lets you feel it. The Collosus is one of the
few first-class houses that still has an old-
fashioned gallery gang and the bunch seems "
to know it. They'll heave anything from
cabbages to kings but the Monday matinee
crowd has a. preference for pennies. If
your act ain’t no good you can always col-
lect carfare from the birds on high.

For our own act I ain’t wasting no
worries, we being a standard act and a
favorite at the Collosus for years. But
The Master is a stranger in a foreign land.
If he gets by and don’t need no ambulance
T'll be thankful.

Being a noble soul at heart-I tries to make
The Master understand what he’s up against,
but he don't savvy.

“Rude persons in the gallery throw mis-
siles upon the stage?” he repeats, absent-
minded like. “I shall not permit them to
“disconcert me.”

That’s that.

Monday a. m. we breezes into the Col-
losus for rehearsal. All goes as well as
any rehearsal, which means the result was a
cross between old home week at the insane
asylum and the last game of a tie in the
World’s Series. But we pulls through not
much the worse for swear.

Jerry’s outfit gives the stage boys the
time of their lives at the Monday matinee.
The- connections is apple pie to The Master.
but to the stage hands they looks as simple
‘as an income tax blank. Since most of the
heavy power hooking has to bhe done in the
few minutes just before the act goes on.
Jerry is as busy as an old maid’s tongue at a
scandal party. But finally things is set and
the front drop goes up on The Wizard of
Mars. I stands in the wings ready to run
and protec¢t The Master if the deities on the
top shelf ain’t charitahle,

Of course, Jerry’s set gets a lot of “oh’s”
and “ah’s” from the audience, even a line
or two coming down from the roof-trec
roosters. The two chow mein addicts gets .
a lot of eyes as they crosses to the_center
of the cyclorama. I'm all set for any

| emergency.

The girls touches their wands together
and the spark ignites the powder. When the
smoke clears away, there is The Master

For a second or two there ain't a sound.
Then comes a chuckle or two. Then &z
laugh. Someone in the upper layer gets
talkative.

“My Gawd, the zoo's loose!”

This, of course, starts a small riot, which
ain’t quieted none by the fact that the flash
| powder has left a hlack streak across The
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HEUFRODMAL

“The air holds no secrets from :
an Adler-Royal Neutrodyne”

THE Adler-Royal Neutrodyne is the most ad-  Does not re-radiate. Adler-Royal will positively not

vanced application of the neutrodyne principle re.radiate or become a sending station itself.
to radio reception. It not only eliminates necessity

for technical knowledge but its range and selectivity ~ Clear Amplification. Distant stations can be brought
are remarkable even in the hands of those who know in clearly on the loud speaker without exaggerating
nothing about the fine points of radio. the interfering noises.

gErr;;adsiga:;‘ %?}?:t;&ﬁdl%erc.%;;:’lzsNgiﬁogyr?:l:vlgll lll)l;eai Wired .Like Finest Telephone Switchboard. '{‘he . work-
ornament to any home. manship of Adler-Royal is not only a delight to the
Several outstanding points of superiority of Adler- €aT but to the eye as well.

Royal Neutrodyne are:—

Extreme Selectivity—Due to the spec1a1 type of con-
densers, losses are reduced to a minimum.

Automatic Filament Control. Adler-Royal Neutrodyne Every Adler-Royal is equipped with two separate
automatically lights tubes needed when the plug is binding posts; one for short and one for long aerials,
inserted. thus solving an important engineering problem.

No Detuning Necessary. Separate control for audio
and radio frequency.

ADLER MANUFACTURING CO. General Sales Office, 881 Broadway, New York
Factories: Louisville, Kentucky

" The Adler-Royal Franchise is Valuable

We invite correspondence from reputable dealers in territory
where we are not adequately represented.

The Adler-Royal is on exhibit only at higher class stores, whose
reputation is an additional guarantee of the Adler-Royal line.

Adler-Royal instruments may be purchased by partial payment if

oya

Adler-k

NEUTRODYNE

The Adler-Royal Neutrodyne
is licensed under the Hazel-

Adler-Royal Combination tine Neutrodyne patents, grant-
d to King-Hi Radi
Radio and Phonograph ed to go‘mp;:‘z;frs adio

Royal Cabriole—Model 19
in either walnut or
mahogany

Licensed by

s‘{h 27 xem amup,,

Reg.U.5, Pat,O!i

11,15,
PAIGE . ?‘5N03145ODBD ang, 24,

\
fnr Radm mnmcluf"

AR 33,
W O!herPal:nlo Pending.
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New Models

BRISTOL
Radio Receivers

i Incorporating the Patented
Grimes Inverse Duplex
System

il

Watch for further

‘announcements in

= all leading Radio
publications.
Improved Bristol Audio-
phone Loud Speaker —
gives greater volume, is
more sensitive and still
maintains the round, full
tone and its
distinctive
freedom
from distor-
tion.
I Ask for Bulletin No. 3017-S
1]
Manufactured
B ‘ l C
he Bristo O.
WATERBURY, CONNECTICUT
Grimes System Insures Natural
Tone Quality
e e
When the convﬁnttlionts ) Just Send Your Name.
DEITECTONE was Drov- ) Our Values Will Amaze You.
bns e e, o | | S We specialise in all
. Sets. i3 Up-to-date hook-ups. We sell Cocka-
g day improved 5-tube kit exactly as
D E T E c T o N E specified for only $51.00. We carry
in stock everything in radio  from
Crystal Detector binding post to super-heterodyne.
At Dealers or Direct B vou buy at WHOLESALE prices
Type “B” (above) $1.60 B8 when vou buy from us. Don’t delay,
Type “C’’ (below) §1.50 ) get your copy at once.
L.Iohhters 'Dlsl:o\mt‘:t and FE 7 -
iterature on reques i 5 % 5 - O
WHOLESALERADIOSERVICELD
17 N Doatborn St i % : P
" Db 