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SEPTEMBER SPECIALS!!

VIERY month we list on this page certain STAR Y items, which are STOP SHOPPING. The lowest i i g
e Tl 5 oot v . > . by . st prices are right on this page. No one
NOT LISTED IN OUR CATALOG. These are all specials of which  undersells us. We meet any price on ANY NEW Mercha?ul?se. Order
the quantities on haud are not suilicient to catalog them. Once sold out, dircet from this page and save money. 100% satisfaction on every tran-

no more cun be had. First come, first served. Save yourself disappoint- i A > J ‘er 'Y
et iy rdering NOW. Pl saction. Take advantage of these special offers. ORDER NOW, TODAY.

IMPROVED READRITE MODEL 700 ANALYZER

EIGHT METER SCALESAVAILABLE TeStS Latest Type '57 and 58

“MEGADYNE” ONE-TUBE PENTODE
LOUDSPEAKER RECEIVER KIT

Both plates of the ’80-

The “Model 7007 is extremel 2

Cj,:::”“w;\]‘i{:.t\‘li(.(,fo 'l‘ln,xlsoul!l;ill:' l(}l,'l?(fn)_, G-PI‘OI'lg Tubes type rectifier may be In the front part of our catalog—get your FREE copy
sions of the carrying case are only tested by use of a spe- now—there is prtsented a thoroughly illustrated discus-
104, by 7% Dby 3% incles. The an- c‘lal adapter furnished. sion on the coustruction and operation of the MEG-
alyzer containg a D.C. voltmeter, an Charts are provided for ADYNE Receiver
AC voltmeter and a milliammeter. The measuring resistances by Hugo Gerns-
D.C. voltmeter has three ranges: and capacities. back, editor. This
0 to G0 0 to 200; and 0 to 600 volts. ingenious eircuit
The A.C. voltmeter has also three was originally de-
ranws: 0 to 10; 0 to 140: and 0 to seribed in the
700 volts. The milliammeter has two July issue of the
rances; one for 20-mill. reading and FREE RADIO CRAFT
the other tor 100-mill. This variety of Magazine, FRE®E
ranjes makes it possible to test every iy copy of whieh
conceivable radio eircuit; hich voltage [BURSESS, will be given with
sccondaries — of power transformers, each purchase.
current drain of all l‘ll(]l‘!) tubes, in- We  take pleasure in This receiver is
cluding the high power 250 and 210 offering with the pur- indeed one of the
tubes, ete chaso of each analyzer most outstanding

CONVENIENT SELECTOR SWITCH —ABSOLUTELY FREE developments in the radio industry. Tt is the first real

The instrument is cquipped with a OF CHARGE —the lat- one-tube receiver whieh will actually operate a loud-
six-positian bi-polar selector switeh; est radio publication to speaker. Thousands of experimenters and radio fans will
by means of which readings may he come off the press. want to build this remarkable recciver. For their con-
(btained of C"" volts, “C" volts “Radlo Set Analyzers” venience, we have compiled a complete [ist of paris re
reversed, K’ volts, K’ volts re- Contains  detailed de- quired for its construction. These parts are of the highest
versed, plate voltage, aud sereen-grid seriptions, photographs quallty and are exactly as specified by the author. The
voltare. A 4% -valt battery is supplied and circuit diagrams of following parts comprise the complete kit.

with  the analyzer, to provide ¢’ all commercial set an- 1 B.M.S. Fixed Crystal De'ector; 1 6-ohm Filument
bias, for grid tests, continufty tests, alyzers and  testers.— Rheostat; 1 3-circuit tuner for used with a .0005 mf.

tuning condenser; 1 Na-ald type 481 UY 5-prong socket;
1 Hammarlund type MIL-23 Variable Condenser; 2 sets
of Cinch double binding posts; 1 Polymet .00025 wf.
fixed condenser; 1 X-L Variodenser: 1 Polymet .00023
mf. fixed condenser, or 1 Polymet .0005 mf. fixed con

cte.

TESTS PENTODES— MULTI-MUS"
'57's and ‘58's—and ‘80 RECTIFIERS
There are two sockets on the panel of

A Real Book.

The Analyzer is furn-
ished complete with test
leads, connecting cables,

the ahalyzer, one for four-prong tubes Burgess 415-volt bat- enser (NOTE . Only one of e Stter twn comisaers s
fll-lll:cl,l.(,mg (,':(h?}g”i?,rwﬂ‘:?'];:l‘:;lﬁ_DL\::";':‘ tery, svo'verul . 'l)ﬂil(‘l'y actually employed in the circuit); 5 Fahnestock binding
Pin jucks are available for the indi- leads, UY to L'X adap- posis: 1 25-ft. roll of hook-up wire; 2 black Bakelite
i v of all N sters, externally ter, '80 rectitier, adap- 1% knobs; 1 Kurz-Kasch vernier dial with 0 to 100
pidudl ust fof g e ol ter and reslstance and | gealo reading clockwise:; 1 type '38 pentode tube, ““Triad’
ROy ANSLES, 1 I'f“e i (\s\,cruin capaclty eharts. Ship- or Speed’’; 1 Rakelite Panel already drilled with alt
l;llé::slrl‘?r J(“‘(:‘llll(l'leé'llnl‘llgtllltlree Slamil D ping  weight, 8 Ibs. | holes, size 7 x 10 x 3 /16 inch; 1 hardware assortment.
tery. A two-way tosgle switch controls the testing cir- Model 710 Analyzer. List Price $35.00. $14 70 The wooden “base is not included. $10 25
cuit for either regular cr pentode tube. Your Price A A . No. 2545—Megadyne Receiver IKit. Your Price .
WORLD-WIDE | RCA-VICTOR % METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES AUTOMATIC % 8 MF.
SHORT-WAVE SET| HAND “MIKE sistors 1s of sturd true- BLOW TORCH ELECTROLYTIC
Designed es- A very fortunate purchase . $ | Oﬂ " y construc CONDENSERS
| peclally  for enables us to ofter theso ":0“' ":‘"i‘ 1& (9" s gm;_umum
home record - fine resistors at prices whiclt X Ssipation, eature
surprise even ourselves of these resistors is their

ing and per-
sonal en-
tertainment.
Requiresbut g8
a 22%% volt
battery

molded end-caps. tapered so
they can be mounted in all
standard resistor mounts. By
means of their pigtails, they
may also be soldered in any

prices more than tliree times
lower than in our own cata-
log.  Resistors are guaran-
teed to maintain their ohim-
age under even adverse op-

These guaranteed
units will perform
miracles in elim-
inating objection-

- ——c

i [LaNY itlons. The re- convenient position. Availa- i
it oL TR o ble in the followin sizes—all AF S fiver
T G the famous metallized prin- rated at one watt: 300, 450. i . cirveult lE- i
Pl (Sl ciple which las proven its No.SP2226. Metal- 600, %.000, 10,000, 12,000, | Teat intensity over B sy
n;till!lolorh::m; superiority wherever aceur- lized Resistors. NOW 350.000. Act fast to take 11130(:’:0ll!llhn"]lll‘.o\\'illi;qu;‘]'-ss {11";“: e(;f b']lr\’(:)lll’IG:
[ polder ; acy ni - v 4 i s - En- ol
s 18 10200 me- | Wiles Respons | 363 i unfimity e v, YOSR Bie BRtIIAR O [ ST A0 | el sutomurie: vaca | &S sncket” svuine
ters. Emiploys Tow eur= fipiseriminately to a i : : - T for heavy duty solder- : k
rent  drain 230 tube. s,',e(.(.h and music fre cerumiic casing of these re- 2 for 60c. EACH only in lots of six or more. | ;1 " Lium  sotder-
Requires but 1 ”{, volt | quencies.  Sold complete ing, qmelul 1911111](;1'1115,'.
13" battery, 2 XNo with 6 ft. cable. Ship ete. Ship. wt. .
lr_\(‘el.la_x (uml earphones | ping weight 2 Ibs. R E E RADIO A'l!\ll.Pn§\t'-l8}§Tcn\12/r/:tl’ESInl?nE)QTcl-L?itEion No. K1006—Torch. No. SP 9054. Condenser.
R No.SP9064. RCA-Victor 3 of our Radio and Short Wave Treatise, Your $0 60 Your
No. 1666—S.W. 6 25 Hand **Mike.” 2 75 No. 26, has just come oft the press— Price ...... i | Price . ..... $0-49
Set Your Price : Your Price. ... & 100 solid pages of useful Information.
radio items, diagrams and illustrations.
Poslitively the greutestcbo.'gk :)"G print— MICROPHONE &
NOT JUST ANOTHER CATALOG. <on- PRE-AMPLIFIER
AC SQPERHET tains a large editorial section with val- I OUTFIT
S.W.CONVERTER uable information not found anywhere
Converts any broad- else. Considerable space is devoted to a Exceliently suited for
cast receiver into a TREATISE ON SHORT WAVES for A. work, inter-com-
full-fledged  superhet both beginners and regular ‘‘hams.”’ 113unlcnpon systegx}s, ete.
S Receiver. Range | Among the new technleal information tomg)rlaes sensitive sin-
20 to 115 meters. Re- | lls'ed are the following: Modernizing old gl‘l" ml‘o" ""C”’N]l‘l)nt‘;
quires  no plug - in radio sets—repairing speakers and head- 't"-cmr" jone mCOlD e e
coils.  Has  built-in ‘ sets—making superhets out of old sets— T oy
filament lrunsfm'merl data on constructing two-volt battery cu W . B con

for 110 volts 60 cycles and automobile receivers—circuit of the ;rlg]l‘lﬂ? u‘:;"},l:ur:e;fr&’;'(fk

A.C. Employs 3 227 S famous Gernsback Megadyne One-Tube cruciile - fini

2o } g \ : i ; - finished metal
tubes.  Single  dial ' RADYO & \ | Loudspeaker Set—short wave coil wind- case. equipped wlth con-
contrel. - Instructions S %w@ ing data—dIscussion on S.W. adapters. . venient carrying handle.
ineluded Shipping AN R eyt converters and receivers, etc.. etc. Measures 5”x612”x6% ”. Will correctly mateh the

wi

NOW $7.50 )

input impedance of practically all type ampli-
fiers. Easily connected to the broadeast receiver
for home recording. Ship. wt. 10 Ibs.

WRITE TODAY. Enclose 4 cents
for postage. Treatise sent by re-

100 New Hook-Ups, Etc.

No. 1614—Converter, 1000 Illustrations. turn mail. No. 1654—Pre-Ampllfier.
Your Price ........... Your Pric® .evevvennoooiii .. $8-25
*ELECTRICCLOCK | *xUTAH _A_.CT DY-_. RADIO MIRROR NEW PENTODE «MIDGET MICRO- | MIDGET D\_'NAM]C SPEED “295”
NAMIC SPEAKER PENLIGHT ADAPTER PHONE SPEAKER TRIPLE-TWIN TUBE
and

T A new

simple device )

for replacing | Equivalent to
the old ‘15 one 227 de-
type power tector and one

215 Power

tube with th
e with the tube. Consti-

fatest super-

A clever device for look-

ing around corners oOr i B -~ tutes a two-
| | other inaccessible spots ﬁ)‘:‘;‘_ "IL,,{:;"’,C. / > stage direct-
Naval observatory tifne (ogml')]r]&esrm‘;l)gn Chltl‘usssllils-. the *15, in- | 4 real nncrop.lloneF(?f A re ljl'r ni 's":enker ;(l)l‘g:!lredinm;lt.:
right from your light leht and magnifying | sert adapter In vacated single button type. LQ. 'itrhasu(r)lr‘ilsli]lﬁ \Ivoluma self Fila.
socket! No spring 10 mirror. Complete iwith | socket “l"dt‘,ho" pmfe :-?1112:‘1]() f(s)gnsfl’u[;e' work.'| ' an tonep 61«4'1’, overall ment, 2 A.C
- ; entoc ube in the L ot u , e ] ta
f\“,e“;'l.“-m{‘ﬂ 0}.’““0“]_“::» Operates from 110 volt 60 | battery und bulb. Ry ofe the adapter, | ete.. Standard rﬁseismn(;g 4%[’ ‘)d'_lt;l(;lhrlagml._ lsdnl":)(ill‘ “201;%&‘;29‘ ‘315'})“
For 110 volts 60 1o | cvcle A.C. line. 97 high Gives added life and | ©f 100 ohms. Responds | ard 2500 oum fie L ai od output.
\"(‘5 L) ovele | py 9167 wide by 712" ower to old recelvers | UP to 2500 cycles. Ship. | Output transformer to arge un f}zort output.
A.C. operation only. | jiep “Ship. wt. 19 Ibs. ;“d amplifiers.  Ship- | W& 11b. mt;tch \n\}l l!yll{f’ output | Ship. wt, 0Zg
— ] B K tulses. t. 5 Ibs.
No. 1689—Clock. . el Lo ol 1633 Reniloht ping weight % Ib. No. 1655—Mike. No.  1549—Spenker.
Your - Your Your .. $ No. 1873. Adapter. Your Your $ No. $699. Tuke. $
Price ...... $1-00 Price $7-45 Price ...... 0'85 Your Price...... 65(: Price ...... $2-25 Price ...... 2-50 Your Price.. ... 1~85

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.

If C. 0. D. shipment is desired, please remit 20%
remittance, which must accompany all orders.

If full cash accompanies order, deduct 29, discount,
Send money order—certified check—U. S. stamps.

ORDER FROM THIS PAGE. You will find special
prices from time to time in this magazine. Get our
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

Radio Trading Co.
25A West Broadway
New York, N. Y.
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J. E. Smith, President,
National Radio Institute
the man who has directed
the Home-Study training
of more men for the
Radio Industry than any
other man in America.
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BE A RADIO EXPERT
Many Make

5

Il Trainn You at Home in Your Spare Time
LEVISION -TALKING MOVIES

F $2,800 a year.

Aircraft

Radio

Aviation is need-
ing more and more
trained Radio men.
Operatorsemployed
through Civil Serv-
ice Commission
earn $1,620 to

Talking
Movies

An invention _made
possible by Radio.
Employs many well
trained Radio men for
jobs paying $75 to
$200 a week,

Set Servicing
Spare-time set ser-
vicing pays many
N.R.I. men $200 to
$1,000 a year. Full-
time men make as
much as $65, $78
and $100 a week.

Broadcasting
Stations
Employ trained men
continually for jobs
paying up to $5.000

a year.

Ship
Operating

Radio operators on
ships see the world
free and get good
pay plus expenses.
Hera's one enjoying
shore leave.

Television

The coming field
of many great op-
portunities is cov-
ered by my ccurse.

If you are dissatisfied with your present job, if you are
struggling along in a rut with little or no prospect of
anything better than a skinny pay envelope—clip the
coupon NOW. Get my biz FREE book on the opportuni-
ties in Radio. Read how quickly you can learn at home
in your spare time to be a Radio Expert—what good jobs
my graduates have been getting—real jobs with real
futures.

Many Radio Experts Make $50 to$100 a Week

In about ten years the Radio Industry has grown from
$2,000,000 to hundreds of millions of dollars. Over 300,000
jobs have been created by this growth, and thousands more
will be ereated by its continued development. Many men
and young men with the right training—the kind of
training I give you in the N.R.I. course—have stepped into
Radio at two and three times their former salaries.

Get Ready Now for Jobs Like These

Broadcasting stations use engineers, operators, station
managers, and pay up to $5.,000 a year. Manufacturers
continually employ testers, inspectors, foremen, engineers,
service men, buyers, for jobs paying up to $6,000 a year.
Radio Operators on ships enjoy life, see the world, with
board and lodging free, and get good pay besides. Dealers
and jobbers employ service men, salesmen, buyers, man-
agers, and pay up to $100 a week. My book tells you about
these and many otber kinds of interesting Radio jobs.

Many Make 65, $10, 815 a Week Extra
in Spare Time, Almost at Once
The day you enroll with me I send you material which
you should master quickly for doing 28 jobs common In

most every neighborhood, for spare-time money. Through-

Special Free Offer

In addition to my big free book, “Rich Rewards in
Radio,” I'll send you my valuable manual, 28 Tested
Methods for Making Extra Money.” Never before avail-
able except to Students. Now, for a limited time, it is
free to readers of this maga-
zine. How to make a good
baffle for cone speakers, how
to reduce hum in externally
fed dynamic speakers, how to
operate 25 cycle apparatus on
60 cycle current, how to oper-
ate 110 v. A. C. receivers on
D. C., how to shield sets from
local interference are five of
the subjects covered. There
are 23 others. Get this valu-
able book by mailing the
coupon.

wWWW:americanradiohistorv.com

out your course I send you information on servicing
popular makes of sets! I give you the plans and ideas
that have made $200 to $1,000 a year for N.R.IL. men in
their spare time. My course is famous as the course that
pays for itself.

Talking Movies, Television, Aircraft Radio—
1 Give You Money-Back Agreement

Special training in Talking Movies, Television, and
Home Television experiments, Radio’s use in Aviation,
Servicing and Merchandising Sets. Broadcasting, Com-
mercial and Ship Stations are included. I am 8o sure
that N.R.I, can train you satisfactorily that I will agree in
writing to refund every penny of your tuition if you are
not satisfied with my Lesson and Instruction Service
upon ¢ompletion.

64-Page Book of Information FREE

Get your copy today. It's free to all residents of the
United States and Canada over 15 years old. It tells you
where Radio’s good jobs are, what they pay, tells you
about my ocourse, what others
who have taken it are doing
and making. Find out what
Radio offers you without the
slightest obligation. ACT
NOW!

J. E. SMITH, President
National Radio Institute
Dept. 2JB3

Washington, D. C.

COPY OF
MY BOOK

J. E. SMITH, President
National Radio Institute, Dept. 2JB3
Washington, D. C.

Dear Mr. Smith: T want to take advantage of your
Special Offer. Send me your two books, “Twenty-Eight
Tested Methods for Making Extra Money’ and ‘“‘Rich
Rewards in Radio.”” 1 understand this does not obli-
gate me. ”

NI oot

AAATESS oo

‘6J’9

City State..o o
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- OPPORTUNITI

are many =

for the Radio

Trained Man

'Don’t spend your life slaving away in some dull, hopeless job! Don’t be
satisfied to work for a mere $20 or $30 a week. Let me show you how
to get your start in Radio— the fastest-growing, biggest money-making |

game on earth.

Jobs Leading to Salaries of $50 a Week and Up [/

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman /%
and in Service and Installation Work—as Operator or Manager of a Broad- &
casting Station—as Wireless Operator. on a Ship or Airplane, or in Talk- L
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a

real future in Radio!

Ten Weeks of Shop Traini

We don'’t teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge
Broadcasting equipment, the very latestand newest Television apparatus, Talk-
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. /
You don’t need advanced education or previous experience. We give you— ‘é

1

o

L

RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience

you’llneedfor yourstartinthisgreat field. And becausewecutoutalluselessthe-
oryand onlygivethatwhichis necessary you geta practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Get in ontheground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

B I

Many EarnWhileLearning
You get Free Employment Service for Life. And
don’t let lack of money stop you. Many of our students
make all or a good part of their living expenses while
going to school and if you should need this help just
write to me. Coyne is 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

H. C. Lewis, Pres. RADIO DIVISION  Founded 18¢9

COYNE Electrical School

500 S. Paulina St., Dept. 622K Chicago, I1l.

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALL ACTUAL, PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. ' You learn Wireless
Operating on actual Code Practice apparatus. We don’t
waste time on useless theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday for Allthe Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School

500 S. Paulina S§t., Dept. 62-2K Chicago, I11.

Dear Mr. Lewis:— Send me your Big Free Radio Book, and
all details of your Special Offer.

© 0060 0000800060600 0 0608000000

City--oo.oooooooooo.oo‘ooooooStateoooooo00000..
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All- Wave

Regular Broadecasts--
Foreign Broadecasts-Police-Amateur-
Ships at Sea=All With One Dial!

HAT a radio! One complete 16-tube chassis with one DUAL-RATIO

DIAL—new Super-Heterodyne circuit with a range of 15 to 500

METERS. . . . No plug-in coils—No Trimmers . . . and with the new
STAT-OMIT tuning silencer you get in-between-station silence- and perfect
tuning without Neon lights, meters or buttons which were formerly necessary
without this latest tuning circuit. . . . Large acoustically matched DUAL
SPEAKERS. . . . New CLASS “B” PUSH-PUSH Super Power Amplifier
with six times the power of ordinary tubes. . . . Full band AUTOMATIC
VOLUME CONTROL. . . . COLORLITE Multi-Wave Band Selector giving
instant choice of four distinct wave bands, regular broadcasts, foreign broad-
casts, police and amateur. . .. FULL-FLOATING VARIABLE CON-
DENSER. . . . Complete Scientific Shielding. . . . Absolute tone fidelity. . .
Image Frequency Suppressor, . . . Fractional Microvolt Sensitivity. . , . 18
TUNED CIRCUITS. . .. NEW TYPE TUBES. 29, 56, 57, 58, 42, 46 and
82 tubes. . SUPER TRIODES, DUAL AND TRIPLE GRIDS, Two
Full Wave Rectifiers including the new Mercury type. DUAL POWERED,
two separate power transformers. A bigger, better, more powerful, more
selective, finer toned radio than you've ever seen before . offered at an
amazingly low price direct from the big Midwest factory. Midwest engineers
have far outdistanced all past performances in perfecting this new set.

DEAL DIRECT with FACTORY !
Save the Middlemen’s Profits

260

Again Midwest
fers the Seasons

Greatest Radio
Sensation/

World-Wide Reception

Just a few excerpts from letters written
by delighted Midwest owners. We have
thousands of them on file. Mail coupon
or write for new catalog and we'll send
you ample PROOF of Midwest World-
Wide reception.

Clarityl Selectivity Volumel
Distancel

“To try and express our joy over the set we
purchased from you would be a problem, but with
the deepest sincerity we will defy anyone to pry
it _away from us,

“Clarity! = Selectivity! Volume! Distance! Any-
thing and everything one would care for in a
radio. It surely is a beauty! IHaving visited your
plant, 1 am at liberty to say I found it just like
the radio, ‘Ship-Shape’.

**May you enjoy many more years of success as
I know you will with your ‘direct from factory’

prices.”
P. G. Kurth, 2211 N. Booth Ave..
Milwaukee, Wis.

.
France, England, Spain, Cubaq,
.
awail
‘“We have always thought that our nine-tube radio
was quite superior to most, but now that we
have tried out the Midwest All-World, All-Wave,
we are all for your set. There is nothing to
equal its clear, life-like tone. selectivity and
Fow]er to bring in distant stations as clearly as
ocals.
‘‘Regarding the Short Wave. it comes way above
our expectations. Police stations, testing sta-
tions, airports and amateur operators come in
clearly at almost any time. We also get stations
in France, England. Spain, Cuba and Hawaii.”

D. M. Fish, R. F. D. No. 4, Ithaca, N. Y.

Germany, ltaly, South America

““Have received the set and so far am very
pleased with it. On broadcast it is exceptionally
sharp. I live in the heart of the city with 42

miles and the
comes

broadcasting stations within 10
Midwest is surely giving results. KMOX
in like a local.

‘‘As for short waves, received Germany last Sun-
day afternoon. Italy has also been heard and
several South American Stations.””

E. Joyce, 756 Home St.,
ronx, New York City.

Likes Midwest Automatic Tone
Control

“‘Reception on the regular broadcast set, in my
opinion, is very hard to equal and I dare say
impossible to beat on any set costing twice the
amount of the Midwest. 1t is very sensitive and
so selective that barely a touch of the dial knob
and you have another station coming in clear and
without interference. The automatic tone control
1s great. 1 am now able to hold many stations
which before would fade out right in the best part
of the program. have not done very much
‘fishing’ with the short wave as yet, although I
have listened to Bound Brook, N. J., Schenectady
and Australia and a few others.’’

Archie J. Goss, 6th South 3rd West,
Brigham City, Utab.

WBXK—W3XAL—WIXAZ
—W2XAF

“I am very much satisfied in every way with
my Midwest radio. [ heard Sydney, Sunday
00 A. M. Also W8XK, W3XAL. WIXAZ,
W2XAF, in the evening. On the regular
band have some §5 stations so far.”

Aug. Balbi, 1427 Myra Ave.,
Los Angeles, Calif.

Complete Line of

Beautiful New Consoles

The big new Midwest catalog shows
gorgeous line of artistic consoles in
the new six-leg designs. Mail the
coupon or write us a postal. Get all
the facts. Learn lhow you can save
30 percent to SO percent on a big
powerful radio by ordering direct from
factory.

Midwest methods of production effect large econ-
omies and give radio fans bigger and better radios
for less money. And when you get this big, pow-
erful Midwest 16-TUBE set you get ALL that the
radio world can offer you—great range, perfect
tone, amazing selectivity, tremendous reserve
ower, sensationally low cost of operation. Don't
e satisfied with less than a Midwest 16-tube all-
electric set. Broadcast listeners are coming to
realize that a receiver covering only the regular
broadcast waves is only half a set. This amazing
new Midwest gives you regular, foreign, police and
amateur broadcasts in one single dial set. No
converter or any extra units required. Improve-
ments in short-wave receivers and programs have
made ordinary broadcast sets obsolete. In select-
ing a set, choose one that is not only good today
but will be in step with tomorrow.

PAY As You PLAY!

you buy DI-
RECT FROM HE
MAKERS. No middle-
men’s profits to pay. You
get an_absolute guarantee
of satisfaction or money
back. You try any Mid-
west 30 DAYS before you
decide to keep it. Then,
if you wish, you can pay
for your set in easy
monthly amounts that
you'll scarcely miss. Be-
sides, you can make easy

$5.00
EXTRA money as our DOWN
USER AGENT. Coupon

brings full details—mail \
it NOW!

Mail the Coupon! F"

Investigate! Mail the coupon. Get the Midwest catalog.
Learn the facts about Midwest 9, 12 and 16-tube ALL-
WAVE sets. Learn about our sensationally low fac-:
tory prices, easy payment plan and positive guarantee
of satisfaction or money back. Save up to S0 percent
on your new radiol

Remember,

TERMS

as low as

ST RADIO

MIDWE
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Complefely
Assembled
with

Large
DUAL
SPEAKERS

G

KFeatures

New Class “B*’ Push-Push Power Ampli-
fiers o« + o Stat-Omit Tuning Silencer.

.+ « ColorLite Tuning. . » « Full band
automatic Volume Control. . . . Triplex Duo-Diode
Detection. + » « Dual-Ratio Single Dial. . + « No Trim-
mers, No Plug-in Coils, No tuning meter or Neon light

required. . . . Fractional Microvolt Sensitivity. . . . Dual Pow-
ered (2 separate Power Transformers). . . . Absolute Tone (30 to
5200 cycles). « « « 18 Tuned Circuits. + . « New Mercury Rectifier. . « » satisfaction or your money back.
Full-Floating Variable Condenser. . . . Low Operating Cost.,f !';I'he geivoMi(ll)west . 30 D.-\Yls' FRI:;Eﬂ']I‘eR;;\lE ;S(I}écéur ovn
16-tube set actually uses less current than previous sets o an tubes. « « o QI LASCOWYO f - -
Uses the new type tubes, 29, 56, 57, 58, 42, 46, 82. . . . ety Ao I I e, okt

Remember, cvery Midwest set is
packed by a positive guarantee of

offers bhigger, better, more powerful,
more sensitive radios at lower prices
than ever before. The coupon or 2a
postal card brings you big new
catalog and complete
information. Mail

Every Improvement ThatMakes
for Better Reception

Nothing has been overlooked and nothing im-
BATTERY portant omitted in the new Midwest 9, 12 and
16-tube ALL-WAVE A.C. sets. Youlll be

RAD'OS amazed and delighted with the volume, the
ease of cox:itrol, th% amazing;_ ct}arity of repro-

duction and the absence of frying

U“:'-lgn'ch:i: = and cracking noises. Such radio

reception has never before been
BATTERY ‘% known. Don’t buy a set of any kind

Two sensational values: a 6 £ " g

tube super-het lotd mndu'tl untl% you ﬁetlthehblg new Midwest

wave reception and s 9-whe B catalog. ail the coupon now.
WAVE, h usi the

e ggﬁ‘”«,{f-"ﬂf@; Learn how you can save 30 percent

that never needs recharging. to 50 percent direct from the factory

Low facory prices. Coupon § __apd buy on easy terms to suit

Radio, Cob OB,
134 ‘(\t'.'\““‘a 1\15\‘
113 PPpreast ialof

Dﬂ’"’ me“ . “ew i“\, ne
(e “guds e 5
‘ Gen \)ea“:‘: ‘\\e:\oj‘xﬁe supe’

CORP _ CINCINNATL O. B s
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Including

Gener
Questions and
the License

V. S.Navy. Retired.

PUBLISHED BY

SHORT

PARTIAL LIST

CHAPTER 1 is devoted to ways and means of
learning the code. A system of sending and recejv-
ing with necessary drill words is supplied so that
you may go right to work on approved methods.

CHAPTER 2 contains concise, authoritative defini-
tions of radio terms, units and laws, as well as

‘

SHORT WAVE CRAFT for SEPTEMBER, 1932

|s|ow to Become

AMATEUR

Radio Theory.
= Answers Covering
Examination.

b

Y
LIEUT MYRON F.EDDY.

WAVE} ~new vork
CRAFT

OF CONTENTS

laws of electric circuits, particularly those used in
radio, are explained next and typical basic circuits

are analyzed.

CHAPTER 4 contains descriptions of receivers
that are being used with success by amateurs at
this time. You are told how to build and operate

Announcing-

HERE are at the present- time, in this country alone, about

25,000 licensed radio amateurs. For the past several years we

have been bombarded with requests from radie readers for a
reasonably priced book to cover the subject on “How to Become a
Radio Amateur and Obtain a Government License,”

While there have been some books® of this type on the market
before, most of them are either obsolete ahd of little use to the new-
comer or otherwise are so high in price that the average man cannot
afford them. .

We therefore commissioned Lieut. Myron P. Eddy, U. S. Navy,
Retired, to write a book on this subject that would answer EVERY
possible guestion on the subject in such a way as has never been
done before. We chose Lieut. Eddy for this difficult task because his
long years of experience in the amateur field have made him pre-
eminent in this line. For many years he was an instructor of radio
telegraphy at the R.C.A. Institutes, and in this capacity he obtained
a vast knowledge and insight on the subject such as is had by few
men. He is a member of the I.R.E. (Institute of Radio Engineers),
also the Veteran Wireless Operators’ Association.

The Book You Have Been Waiting For

If you intend to become a licensed code operator, if you wish to
take up phone work eventually, if you wish to prepare yourself for
this important subject—this is the book you must get.

Every Short-Wave Enthusiast
Should Have a Copy of This Book

This book covers literally everything from “soup to nuts” on the
subject, in such a clear and lucid manner that it will be of great
value to every student. g

Only Brand New Material . . . No Reprints
Of Any Kind In This Book

This book contains only brand new material that has not been
published before and gives entirely new slants on the entire matter of
amateur radio. It is replete with many illustrations, and contains
everything that is to be known on the subject. Dozens of illustra-
tions, photographs, hook-ups and diagrams in great profusion are
included.

In general get-up this book is a companion volume to our first
book, *“How to Build and Operate Short Wave Receivers.” It comes
with a heavy colored cover, and is printed throughout on fine bond
paper. No expense has been spared to make this the outstanding
volume of its kind. The book measures about 7% x 10 inches.

72 PAGES—OVER 150 ILLUSTRATIONS
“
OTHER IMPORTANT DATA

The Amateur Self-Examiner. Something
radically new—every amateur has
been looking for it.

Over 300 Questions and Answers on
radio subjects of interest to amateurs.

Latest Changes in Radio Law, rules
and regulations, including the new
license  requirements issued July,

brief descriptions of the most commonly used pieces
of radio equipment. This chapter supplies you with
the working terminology of the radio operator so
that the chapters to follow may be readily assimi-
lated and yet free from exhaustive explanations
of the phrases used. AJl graphic symbols used to
indicate the various parts of radio circuits are
+hown so that they may be readily recognized when
studied in the following chapters.

CHAPTER 3 takes up general radio theory par-
ticularly as it applies to the beginner. The elec-
tron theory is briefly given, then waves—their
creation, propogation and reception. Fundamental

' This book is published by the publishers of SHORT WAVE CRAFT Magazine.
This alone will be your guarantee that it is a really worthwhile publication.

I'f you are at all interested in amateur radio and all that goes with it, you

certainly do not wish to do without this valuable book. It is the most important ||

and timely book of its kind ever published.

CLIP AND MAIL COUPON TODAY!

these sets, and are told how they work.

CHAPTER 5 takes up transmitters of interest to
amateurs. Diagrams with specifications are fur-
nished so that their construction is made easy.
Operating instructions are also furnished.

CHAPTER 6 describes the power equipment that
may be used with transmitters and receivers, recti-
fiers, filters, batteries, ete.

CHAPTER 7 includes all of the regulations that
apply to amateur operators.

CHAPTER 8 is the appendix, which containg the
international “Q” signals, conversion tables for
reference purposes, etc.

1932.

All Information contained in this book
which you need to become a licensed
radio amateur—and more! It tells
you how to build and operate an
amateur radio station.

WRITTEN FOR THE AMATEUR

USE COUPON BELOW

R e Bl P oy O R S e T

Gentlemen:
1 enclos

Secure a U.

Address

RAFT,
SHORT WAVE Cc
98 Park Place, New York City.

eur i

new to Become & Radio Amateu anmd

copy of your : :

) upon Dubllcatlon. (Send Money Order, Check
y

THIS BOOK IS NOT SOLD Nt
ON THE NEWSSTANDS o I

SW-3-5

hich please send me prepaid, a
o e.’" the book to be sent

Stamps. Register letter it it contains currency

StAte, . eossenrroere”

¢

Hﬁ
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Eleven new and sensational devel-
opments enable this receiver to com-
pletely shatter all previous known

standards of radio performance
¢+

No Plug-In Coils or Tapped Coils —New system
actually MORE efficient than Plug-In Coils.

Single Dial tunes BOTH R. F. and oscillator circuits from
15 to 550 meters, perfectly and automatically WITHOUT
TRIMMERS, by newly developed method protected by
patents pending.

4/1000ths Microvolt Sensitivity — This truly tre-
mendous power brings in stations 10,000 miles distant with
volume of a local station.

New Selectivity Masters Every Channel —Labo-
ratory curves prove DELUXE MODEL most selective receiver
ever built. Absolute 10 KC separation at 200 times signal ratio.

New Class “’A” Linear Amplifier — Gives perfectly
uniform response to all frequencies from 30 to 8,000 cycles—
Provides perfect reproduction and linear output at LOW as
well as HIGH volume.

New Twin Speukers—Laboratory-matched to give
richness and thrilling realism and to eliminate all trace of
speaker distortion or blasting at high volume.

New Tonal Realism — The perfectly engineered com-
bination of CLASS “A” Amplifier, laboratory -matched twin
speakers—and receiver—gives to the tone of the SCOTT
ALLWAVE DELUXE the fourth dimension lacking in all
ordinary reproduction.

New Type Tubes Used in highly developed circuits
secure amplification never before attained in a radio receiver.

Static Suppressor reduces atmospheric noises to mini-
mum, permitting practical use of our extreme sensitivity on
far distant stations.

100% Shielding—Makes possible full use of tremendous
sensitivity without slightest trace of oscillation.

New Scott Slow Motion Drum Dial—Nocordsor cables
to get out of adjustment—Positive drive without back lash.

Guaranteed Daily World Wide Reception in your own
home—any day of the month——any month of the year.

+ 4+ <

Send for Technical Details, Laboratory Information and
Proof of the above statements. Use thecoupon. Mail it today to

THE E. H. SCCTT RADIO LABORATORIES, INC.
4450 Ravenswood Avenue, Departmentsw.92, Chicago

POSITIVELY Guaranteed TO RECEIVE
REGULARLY, WITH LOUD SPEAKER
VOLUME, FOREIGN STATIONS + ¢
10,000 MILES OR MORE DISTANT

to the Radio World

Our tests show the performance of no other receiver even approaches that of
the new SCOTT ALLWAVE DELUXE—A fact confirmed by laboratory meas-
urements made by independent testing laboratories. Here’s our Challenge—
1. Over eight years ago a SCOTT SUPER EIGHT brought in 119 programs from

19 different broadcasting stations, all 6,000 miles or more distant,and had all recep-
tion fully verified—Who Can Equal THIS Record?

2. Over 16,000 detailed logs of foreign station reception have been received from

owners of .SCOTT SETS since January 1st, 1932 from 257 different foreign stations

3'1_1 |';tl:«xsfo“rexgn :c?mntnes (Canada and Mexico logs not counted). Who Can Equal
Recor

3. Everyregular program from station VK2ME, Sydney, Australia, 9,500 miles dis-
tant, has beenlogged and reception recorded for twelve consecutivemonthsona SC
ALLWAVE RECEIVER located in Chicago. Who Can Equal THIS Record?

_4- Finally—What manufacturer claiming “record breaking performance” is will-
ing to place his receiver alongside the new SCOTT ALLWAVE DELUXE for a
competitive test on distant stations from 15 to 550 meters—the resuits of this test
to be pub[xshed in _THIS _magazine-—Reception results to be judged by three or
more leading Radio Engineers or Radio Editors—After reception tests, both
receivers to be subject to tone test—Results to be judged by three or more well
known musical authorities. Who Will Accept THIS Challenge?

L[]

¢ THE E. H. ScorT RADIO LABORATORIES, INC. .
¢ 4450 Ravenswood Ave., Dept.sw92, Chicago .
[ J .

. Send me full particulars of the new SCOTT ALLWAVE deluxe. E
[

3 77 1 SR E
[ ®
[ ]

@ SEFEEL ..o ces e nme e R 5
[ ] ®
E Town [ State. . ceeoeeeenee s
200000 L J —-.‘.O".““‘....‘.‘..OOO.................

WWW.americanradiohistorv.com

263


www.americanradiohistory.com

*,

_petent men. You
will come when you

You also realize that

library.

IMPORTANT.—This list is chan

THE RADIO HANDBOOK, by
James A. Moyer and John F. Wo-
strel,  Flexible covers, size 5,x8”,

886 pages, 650 {illustra-

tions. Price ............ $5-00
Comprehensive data on short-wave
apparatus, vacuum tubes. modern
radfo recelvers and transmitters,
photoelectric cells, television, sound
motion pictures, tables, graphs, dia-
grams, etc. No radio man should
miss it

RADIO FREQUENCY ELECTRI.
CAL REQUIREMENTS., by lugh
A. Brown, Cloth covers, size 6x9”.

386 pages, 235 lllustra-$

tions, Price ............ 4000
One of the few great books on this
important subject. Everything from

thermionic-tube coefficients to plezo-
electric measurements.

PRACTICAL ' TELEVISION, by E.
T, Larner. .Cloth covers, size 5l%x

83", 223 pages, 127 il- $3 75

lustrations. Price ,......

T'his book explains television in full,
inceluding elementary principles,
photo-electric cells, and all import-
ant tybes of television sets as well
as basic prineiples of optics, images,
mirrors, lenses, etc. -
TELEVISION, Its Methods and
Uses, by Edgar H. Felix. Cloth

covers, size S5YxTH”. 272

pages, 73 illustrations. $

Price ....coiiiieiiiinn.. 2050
A practical complete cross-section of
television today. One of the very
pest books on this important art in

print. : —

MAGNETIC PHENOMENA, by
Samuel Robinson Williams.  Cloth
covers, size 6x9”, 230 pages, 150

illustrations, and numer-$

ous tables. Price........ 3000
All electric motors, coupling colls,
magnetic and dynamic loud-speak-
ers, transformers, choke colls, etc.,
are dependent on magnetic phenom-
ena. This fine book 1s complete on
the subject,

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS, by
the Tditors of SHORT WAVE
CRAFT. Stiff Paper covers. size
T1x0% 7, 76 pages, 250 illus- 40

trations, Price prepaid...... c
The greatest book on building and
operating short wave sets and con-
verters In print today, No better
book printed.

CINEMATOGRAPHY. by James R.

Cameron. Stiff covers, size 73 x5”,
240 pages, 150 {llustra- $
tions. Price ,.......... 3050

Everything on the subject from *‘si-
lent”” and ‘‘talkie’” 16 mm. film to
its manufacture and to the final
projection is In this marvelous

volume. -
QUESTIONS AND ANSWERS—
Sound Motion Pictures, by James

R. Cameron. Cloth eovers, size 73

e . $3.50

Price
The most important book on the

technical subject of “*Talkies.*”

AUDELS RADIOMAN’S GUIDE, by
Frank D, (Graham. Cloth covers
(flexible), stze 5x63”, 220 pages,

300 filustrations. $1 .00

Price
A practical, concise book present-
Ing the theoretical and practical in-
formation for the proper operation,
maintenance and service as applied
to modern radio practice,

THE RADIO AMATEUR'S HAND-
BOOK, (New Revised Edition), by
A. Frederick Collins. Cloth covers,

size SHXTH”, 394 pages,
116 illustrations. Price.. $2.00

If vou wish to become a radio
amateur (radio ham) this book tells
you how. Everything in receiving
and transmitter sets and how to
build them,

IN THESE DAY
AND SCARCITY

IT is always the well

big and vital question will be,

thoroughly as you sho
you to go to college to become proficient in radio.
quainted with all branches
We have combed the marke
Interested in, you can pick
You do not have t
that, when your chance co

uld.

Knowledge, these days,

RADIO SET ANALYZERS AND
HOW TO USE THEM. by L. Van der
Mel. Stiff Paper covers, size 6x9”,
68 pages, 45 illustrations. 4

Price prepaid .............. c

The first book giving the fundamen-
tals of radio servicing desizn in a
manner which is clear even to the
tyro. No service man can be with-
out it,

RADIO AND ELECTRONIC DIC-
TIONARY, by Harold P. Manley.

Cloth covers, size 6x9”, 300 pages,
530 iliustrations, $

Price prepaid .......... 2-50
A fully - indexed volume, which

places at your finger-tips definitions
of 3,800 radio words and phrases;
of inestimable value.

FOUNDATIONS OF RADIO. by
Rudolph L. Duncan. Cloth covers,
size 51%x8”, 216 pages, 145 illustra-

tions.  Numerous tables. $2 50

Price .......covvivnn...

This textbook gives you the funda.
mentals of electricity as applied to
radio. Jt equips you for further
study in the field of radlo.

EXPERIMENTAL RADIO ENGI.
NEERING., by John H. Morecroft.
Clothlcovers, size 6x9”, 346 pages,
250 illustrations,

Price . $3.50
A student’s book: devoted to the
principles of radio apparatus: in-
tended to accompany a course in
electricity. The best of its kind.

TALKING PICTURES, by Bernard
Brown. Cloth covers, size 5% x8%",

327 pages, 161 {llustra- $300

tions, Price ............

The non-technical man reading this
book feels that he has been trans-
ported to a wonderland; technicians
refer to it time after time.

RADIO THEQRY AND OPERAT-
ING, by M. T. Loomis, 5th revised
Edition. Cloth-bound; size 5% 7x8
Xx1%" thick; 1,000 pages; over 800
illus.; 450 review ques- $4 50
tions and answers.  Price .
Written 1in textbook stvle, a tre-
mendous amount of useful informa-
tion has been crammed into this
thin-paper,. compact reference work,
Radio transmission and reception
have been covered, ‘‘from soup to
nuts,”” A truly great book.

THE RADIO MANUAL, by George
E. Sterling and Rob't §. Kruse,
E.E. 2nd enlarged edition. Flex.
ible fabrikold covers. Size 53 x8”,
805 pages, 348 illustra-
tions, Price ............

A complete Radio Course for the
oberator, the technician, the ama-
teur, the student and experimenter.
Everything imaginable in the whaole
radio art is covered in this great
book—the ‘‘radio bible’* of the ama-
teur. DON’'T MISS THIS.

RADIO AND 1ITS FUTURE, by
Martin Codel, Cloth covers, size 6x
9”, 349 pages, 8 plates,

P;ice $4-00

Vivid chronicles of radio broadcast-
ing, communications, industry, reg-
ulations, ete. If you are in radio
you MUST have this bonk

SHORT WAVES, by C. R Leutz
and R. B. Gable. Stiff Covers. Size
6x9”, 384 pages, 258 illus- $3 00
trations. Price, prepaid. . 0
The biggest and most complete book
on short waves, Covers every imag-
inable phase, including S.W. Super-
heterodynes. The authors are fam.
ous S.W,_ authorities,

Start today,
of this great and growing art.
t for the really important books in radio;
out the best books that are now printed.
o get all the books at once,

$6.00

WHAT ARE YOU DOING IN RADIO

S OF KEEN COMPETITION
OF JOBS AND POSITIONS ?

-trained man who wins out over the horde of thousands of superficially trained and incom-
are reading this magazine because
will wish to cash in on your knowledge.
“How well equipped am ! to fill the job?”
at the present time, there are many branches of the
can be gotten cheaper than ever before.
to build a REAL radio library and become ac-
In this page are listed the world’s best radio books.
so that, no matter what branch you are
Start, today, to build a complete radio
but make up your mind to get one book a month: so
mes, you will be fully equipped to win out over the others not so well equipped.

you are interested in radio.

RADIO FREQUENCY MEASURE.
MENTS, by E. B. Moullin. Cloth
covers, size 6x9”, 487 pares, 289 il-
lustrations, $

Price prepaid 12050
This large volume answers all Ques-
tions which arise in the design and
construction of R.F. circuits of every
possible type. The greatest and-
most authoritative book of its kind
in print for radio students and en-
gineers.

RADIO MOVIES AND TELE.
VISION, by C. Francis Jenkins.
Cloth covers, size 91£x6”, 144 pasges,
profusely illustrated. $1 00
Price .......... .

A complete volume by the master
of television, giving everythinz in
television, including constructional
details for building your own tele-
vision sets.

RADIO VISION, by C. Francis
Jenkins, Cloth covers, size 9%x6”,
144 pages, profusely illustra- 90

trated. Price prepaid....... c
An excellent book. The Jenklins tele-
vision system, as well as many
other modern television systems fully

- described.

A POPULAR GUIDE TO0. RADIO,
by B. Francis Dashiell. Cloth cov-
ers, size 5%x815”, 286 pages., pro-

fusely illustrated. : $3 50

Prico prepaid ...........
The fundamental principles of ra-
dio. From crystal rectifiers to the
latest electron tube amplification,
ete.

How to order

We cannot ship C.0.D. Our
prices are net, as shown.
Some of the books Include
postage. Those that do not
will be shipped by express
collect if sufficient postage Is
not Included by you.

RIDING THE AIR WAVES, by
Eric_Palmer, Jr. Cloth covers, siz»

7%x5%", 328 pages, $

Price ......chvuiniinnnn.. 2000
No radio amateur or **ham’ ecan
afford to be without this book,
written by the author of **Around
the World with 5 wWatts.**

SOUND PICTURES AND

TROUBLE SHOOTERS MANUAL,
by Cameron and Rider. Cloth cover,

size 8x51%”, 1120 Anages,$
profusely 1llustrated. Price 7-50
The standby of every operator. It is

the most thorough book on the sub-
ject.

TELEVISION TODAY AND TO-.
MORROW, by S. A. Moseley and
H. J. B. Chapple. Claoth covers, size

8x51%", 130 pages, profuse-$z 50
1y illustrated. Price prepaid .
A most up-to-date work on televis-

fon describing in detail the appar-
atus used by Baird,

S. GERNSBACK'S RADIO ENCY-
CLOPEDIA (Second Edition). Red
Morocco Flexible Binder, 352 pages,
2201 radio definitions, 1253 illus-

trations, 34 tables, $3 25

Price ....civiiviiinin...

The most comprehensive encyclopedia
of its kind in print. Remarkably up-
to-date in every way, with marvel-
ous illustrations.

ORDER DIRECT
FROM
THIS PAGE

Your chance may come over night, and then the
You are in radio because you like it.
radio art which you do not know as

Sooner or later, the time

It isn’t necessary for

ged every month to include the latest books. Note

DRAKE'S CYCLOPEDIA OF
RADIO AND ELECTRONICS, by
H. P. Manly, Cloth covers, size
8x9”, 1050 pages, 1080 illustrations.

New 1932 Editlon, $6 00

Price .....

The largest work of its kind ever
put between two covers, New and
‘up-to-date; a standby for every

radio man.

RADIO TROUBLE SHOOTING, by
Ennor R. Haan, E.E. Flexible cov-
ers, size 6x9”, 323 pages, $3 00
257 thustrations, Price... .

An intensely practical handbook for

all radlo gervice men and operators.
Up-to-date in every respect, .

FUNDAMENTALS OF RADIO. by
R. Ramsey, Professor of Physics,
Indiana University.  Cloth covers,

size- 9% x6”, 372 pages, 11-
lustrated. Price, prepaid. $3o50
The backbone of the radio art. This

book gives you the foundation on
radio from A to Z,

OFFICIAL RADIO SERVICE MAN-
AL, Volume (, by Hugo Gerns-
back and Clyde Fitch. Flexible
loose-leaf binder, size 9x12”. over
2.000 ilustrations, 650 pages,
%Oh'iql;gETE WITH SIX SUPPLE.
E b
Price prepaid ........... $4°50
The Service Man’s Bible. Greatest
book ever published on the subject.
Contains all old eircuits of every
imaginable commercial radio set up
to 1931.

—

OFFICIAL RADIO SERVICE MAN-

AL, Volume I!, by Huge Gerns-
back, C. E. Denton and C. H. W.
Nason, with 1932 Free Supplements,
1000 pages, 2000 iliustrations.

Flexible Loose-leaf Bind- $4 00
er,sizo 9x12”. Prlce,prepaid . :

The talk of the radio industry.
This marvelous volume contalns
everything 1in radio, circults, and
radio developments, for 1932 Not
a line of duplication between 1931
and 1932 volumes. (Vol. 1 and Vol. 2,)

ELEMENTS OF RADIO COMMUN-

ICATION, by Prafessor John H.
Morecroft, Cloth covers, size 9x6”,
270 pages, 170 illustra-

tlons. Price ..o.vvue.... $3000

An authoritative volume embracing
every imaginable phase in - radio
communication.

RADIO SERVICE MAN’S HANDY.
BOOK WITH ADDENDA DATA
SHEETS. Fiexible covers, size 9x

127, 200 pages, 400 illus-$1_ 49
trations, Price prepaid.. .
The Service Man’s standby. Con-

tains the latest practical informa-
tion on radio servicing.

RADIO TELEGRAPHY AND
TELEPHONY, by R. L. Duncan
and C. E. Drew. (New Edition.)
Cloth covers, size 91,x6”, 950

pages, 468 illustrations, $ 7 . 5 0

Price ...
Everything from Ohms Law to vac-
uum tubes and detectors, to oscil-
lographs and radio compasses thor-
oughly treated in this freat book.

PRACTICAL RADIO CONSTRUC-
TION AND REPAIRING, by J. .
Moyer, S.B.. A.M. and J, %‘ Woe
strel. Cloth cavers, gize 8x5”, 35¢

Dages, 163 1illustrations.

Prico .......cororrnrr. 92,50
A handbook that every radio set
tester and general student must

have. The diagrams alone are worth
the price of the book.

® ORDER DIRECT FROM THIS PAGE
RADIO PUBLICATIONS . «
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B herewith present the most
complete collection of rpecent
important radio books. We have.
after an exhaustive study, selected
these volumes because they repre-
sent the foremost radio books of
their kind in print today. There
1s such a great varlety that we
are sure it will satisfy any taste
as well as any requirement that
the student of radio might have.
We publish no catalogus and
ask you to be kind enough to or-
der direct from this page. Prompt
shipments will be made to you
direct from the publishers. Woe
merely act as a clearing house for
a number of radlo publishers and
OUR PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUND
ANYWHERE. Remit by money
order or certified check. If you
send cash. be sure to register it.

also new low prices.

PRACTICAL RADIO—INCLUDING
THE TESTING OF RADIO RE-
CEIVING SETS, by James A.
Moyer, S.B., A.M. and John F.
Wostrel, Cloth covers, size 8x5”,

378 pages, 223 illustra- $
tions. Price .......pe0.. 2-50 .

The title gives the story, Every-
thing from crystal sets to the latest
multi-tube receiver, and how. they
work,

RADIO RECEIVING TUBES, by
Moyer and Wostrel. “Cloth covers,

size 71%x5%", 298 pages. ‘
181 1llustrations, Price... $2°50

One of the finest books on vacium
tubes. BEverything worthwhile on the
subject treated in a masterful
manner, :

HOW_TO PASS U. S, GOVERN-.
MENT RADI10 LICENSE EXAM-
INATIONS, by R. L. Duncan.and
C. K. ,Drew. Flexlble“ covers, size
9%%x7”, 170 pages, 92 illus-

trations, appendix. Price. $2000

The most . important book on the
subject ever published. Gives every
concelvable angle which ‘will help
you to pass & radio license exam-
ination successfully.

PRINCIPLES OF RADIO, by Keith
Henney, M.A. Cloth covers, &ize

8x5%"”, 478 pages, 308 $3.50

illustrations. Price .....

A marvelously written textbook with
the latest radio principles, includ-
Ing screen grid and pentode, am-
plifiers, etec.

PHOTOELECTRIC PHENOMENA,
by Arthur Llewelyn - Hughes and
Lee Alvin Dubridge. Cloth covers,
size 67x9% ", '531 pages, $500
202 fllus. Priece......... .

A critical survey of the whole field
of photoelectric phenomena, intended
a3 a reference book for research
workers, students and teachers, The
most complete work in print.

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIONS. by
R. L. Duncan and C. E. Drew.

Flexible covers. size 9x

6"”, 188 pages. Price,.... $2.00
A llve wire book for all radio ama-
teurs, including how to learn code,
abbreviations, International Radlo-

graph Convention, Radlo Aect of
1927, ete.

PRINCIPLES OF RADIO COM.
MUNICATION, -by J. H. Morecroft,
Prof. of Electrical Engineering, Co-
lumbia University. Cloth  couvers,
size 915x6”,988 pages,pro- $7 50
fusely illustrated. Price, . L]

THB radio classic,. by the dean of

radio. Covers entire radio art as
does no other book.

EXPERIMENTAL RADIO, by R.
R. Ramsey, Prof, of Physics, Indi.
ana University. Cloth covers, gize
T%x5%"”, 256 pages, 168$2 75
1llustrations. Price, postpaid .

A marvelous book for the experi-
menter. Experiments galore in easy
comprehensible language.

FUNDAMENTAL PRINCIPLES OF
RADI0, by Louis Martin, B.S. Stiff
Paper covers, size 6x9”, 68 pages,
85 illustrations, Price, 0c

prepaid .....ieiiieyennn...,
but it

Just what the title says,
rlves you the HOW and WHY of
redlo in plain English. THE book
for beginners,

e —————

MODERN VAGCUUM TUBES and
How They Work, by ‘‘Bob’”” Hertz-
berg. Stiff Paper covers, size 6x9”,
68 pages, 150 {llustrations. 40

Price, prepaid.. . ivivennnon.. c

Just published, this fmportant book
covers the art as does no other book.
Describes all the latest tubes, in-
cluding the “Triple Twin’’,

- 245-S GREENWICH
NEW YORK,

STREET
N. Y,
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Short Wave Noise Elimination
An Editorial by HUGO GERNSBACK

® WHEN broadcast receivers first took to the loud speaker
the public was very- often annoyed and sometimes dis-

gusted by the extraordinary amount of noise that issued from

this instrument. _

It was soon found in broadcast practice that one of the best

ways to eliminate noise was to increase the power of the set

itself. By this I mean that engineers built up the radio signal

to such an extent that it would over-ride ‘the natural noise
level.. In this they were partially successful, although the
remedy is still a make-shift. We have not as yet been able

_to- eliminate a]l noises in broadecast reception, but inasmuch

as we have succeeded-in amplifying the signal to a very large
degree, most_ receivers operate with the volume control only
half in use. It is only seldom that we cut out all the re-
sistance from the volume control and let the receiver go at
full blast; therefore, on moderate strength reception the noise
level is not objectionable in most cases.

On the short waves we have the same conditions except
that they are very much worse. When a person first'listens
to short-wave stations a good distance away, as a rule he
invariably remarks about the unaccustomed noise which often
might be described better by the word “racket.” The reasons
for this extraordinary amount of noise which we have to
contend-with at the present time are manifold.

In the first place, we usually use too much amplification.
When we operate a converter in conjunction with a regular
broadcast set, it means that we immediately add from three to
five tubes to the latter, and often the combination exceeds
twelve or fourteen tubes.

If there were no outside man-made static, and if the re-
ceiver was entirely shielded, we would still have a great
amount of noise. This is produced first by the tubes them-
selves. Engineers as yet have not devoted themselves sufficiently
to the problem of eliminating tube noises. It seems futile
to do anything until engineers have overcome this objection.

Some progress has been made along this line, but not enough
attention has been paid to it of late, and there is room for
a tremendous amount of improvement. Of course, natural
static has not been considered as yet. Sometimes it is almost
impossible to receive short-wave signals due to the “grinders”
and_other crackling noises produced by atmospheric disturb-
ances. The best solution at the present time for this problem
is a short aerial, but this is only a make-shift remedy. In
time, the static problem will no doubt be solved.

When it comes to man-made static the situation is wholly
different, because here we really can do something about it.
It is distinctly worthwhile to use an entirely shielded lead-in,
which should be grounded. Such aerials are on the market

‘now. They consisé of a central wire over which an enameled

wire is wound helically. There is another type in which we
have the identical inside insulated wire, shielded on the out-
side by a woven metal sleeve.

THE IMPORTANT POINT ABOUT THE SHIELDED
.LEAD-IN IS THAT IT WILL DO YOU NO GOOD UNLESS
IT GOES TO THE VERY ANTENNA BINDING POST OF

YOUR SET, OR NOT MORE THAN A QUARTER OF AN
INCH FROM THE POST. THE OUTSIDE SHIELD IS
THEN GROUNDED. EVEN AN INCH EXPOSURE
BRINGS IN ENOUGH NOISE TO DEFEAT THE PUR-
POSE OF THE SHIELDED LEAD-IN. SUCH SHIELDED
LEAD-INS WILL BECOME MORE POPULAR AS TIME
GOES ON AND WHEN THE PUBLIC BEGINS TO REAL-
IZE THEIR IMPORTANCE.

When it comes to the short-wave set itself, I might say that
altogether too little attention is paid to the mechanical end.
It may be superfluous to state that a really good short-wave
receiver must be completely shielded with metal. When you
have only a two- or three-tube set, you need not worry, but
when you have a multi-tube set, with high amplification, then
the matter of shielding becomes of paramount importance.
Some years ago French engineers demonstrated that they
could put a radio set into a steel safe, with walls two inches
thick, and still get reception inside the safe through minute
cracks caused by the door not being perfectly closed. Once
the safe was tightly shut, with its metallic faces making con-
tinuous contact with each other, no reception was had.

I cite this éxample to show how important good shielding
is on short waves, because we want to shield the set to keep
out all extraneous interference, which in turn produces ob-
jectionable noises. Just screwing together a few aluminum
sheets will not do. For a perfect job, we should use nothing
but tight fitting shields that slide into grooves. If you want
to make a really perfect job, then the entire seams should be
soldered. Just placing a loose top on the receiver is bad en-
gineering, and here is where most sins are committed. Extra
tight fittings should be used on the top as well. Some manu-
facturers are beginning to realize this and are using shield
covers of the refrigerator door type.

Wherever lead wires come from the set, these should be
shielded too, and grounded. Even a half-inch hole is suf-
ficient to let stray waves pass into the set. As most sets
today are shielded with aluminum, and as there are excellent
aluminum solders available on the market, the job of hermeti-
cally sealing short-wave receivers is not very troublesome these
days. For maximum results, solder up your shield cans!

Then there is the elimination of stray radio-frequency cur-
rents in the power line. This can be done by the use of filters
now on the market, or filters which can be constructed by the
experimenter himself. A good test for such a filter is to
switch off and on electric lights in the same or an adjoining
room. If the filter is perfect, no click will be heard, if the
set is turned on with the volume control all the way up. If a
click is heard, the filter is poor or inefficient, or the set has not
been shielded properly, or the lead-in is still picking up energy.

Of course, these conditions are aggravated in the city. They
are not quite as bad in the country, so for city use the short-
wave set should be shielded all the better and nothing overlooked.

We shall be pleased to hear from readers on new ideas or
methods of noise elimination on short waves, and shall be glad
to publish such hints for the benefit of all our readers.

-
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Oddities in Short Wave News

e ] — = = 15 KW.USW Transmitter
—_— > == = Z= 4
= = ;‘:7,__:?_ "' e M<PEG ® THE photo below shows one of the
— = —— =———— —;_____Aﬁ most pow;erful,hif indeed it is not the
— = — S e iy S strongest, ultra-short-wave transmitter
=== == e ”_l' T “:—wi_'_' y A in the world. This unusual transmitter,
i = y . P’:\_ e }%' - designed and built by the famous Ger-
— : = | o _'“.f\\»?_\ﬂ; ‘_’l’ﬁ- . ’—‘.7):/\'- man radio firm of Telefunken, has an
il , 8 Y o == i 'Tili\ffr’pt output up to 15 kilowatts or more in the
1 LT el - ..ls.i-““, '] antenna, which has already been obtained
¥ l.'iw?;fﬂ,,‘—‘rl_;‘”'{q\ljgiﬂj/l,\/;i;‘ in tests, on waves as low as 6 to 8 me-
= NSl l:/>\§[,kﬁ\§ﬂ ters! This transmitter is notable also
=\ LI PoLjcE CAR Niii) H[‘l r“q‘nl”f}‘.'l,' ¥ " from the fact that waves of 6 to 8 me-

BT~ . ters can be adjusted or tuned for without
”\}'. —~>/j:i\"7\’\lrm\. ,PIOUCE C”RA'! any change in the coils or condensers,
WA 0 Foz, = MR (ﬂ The transmitter includes instruments for
| ol )™ ,,m‘;&v 9 . indicating the output, suitable control ap-
g iaﬂ.‘:{‘ﬁﬁf i Iﬁﬁ*&'ﬁﬁ"; paratus with “listening in” circuit, and

- (3 Al o also an R.F. amplifier and modulates for-

!1},, ]“!T-. h “l."h] !

POLICE CAR" i
I~ gt

D | p ;
//& short-wave phone  or coug, as' well as

= } Gé;?ff' television.

= L) tubes, which are of a special water-

el 1] \ A
m.\’\h‘f D /) L] 1 & i The newly developed Telefunxen ultra-
SNl | PEERETS Ry R Wi S| short-wave transmitting tubes are used,
1 mﬂf'w TG e ( - 2] the last stag taining t " th
P e =y : 2{@ %. 7 ,ﬁ(K., : ‘(;.a = 7 S = e last stage con aimning two ol ese
i T ARSENAL ™

|
L ) e ‘;%ﬁf led t d each tube h !
A LD S e e i ; [, : cooled type, and each tube has an elec-
: g; Fflf,i"\j O‘O“V,»".- “ AN POLICE STAT/O, Aﬁ% @, T A L’f’gﬁfO/VE tron emission of 10 amperes. They are
,),;’% [y b= INCENTRAL PARK i, —— g’/’{f operated with a D.C. potential of 6,000
/" aN p— = 207 % i &) / — . g ol .
H};;b‘ - - P ;\Q@@@i{( ol — 34 volts. In spite of the great size of these

- « (th@\ N o2 —a tubes, it was found possible to operate
e —'f":'l"f\\'@\_ﬁ: =, B 1%_1 h them on waves as short as 6 meters by

—_— suitably “scattering” the electrical capac-
Short-wave transmitter located in a bliyap sent traftic dispatehes to police head- 1ties within the tube and by carefu] avoild-
quarters during the recent “beer parade” in New York City. ance of any undue lengths of conductors.

Short Waves Direct Traftic

® DURING the recent “beer parade” in New York

City, short waves played an interesting and very
important roles. A short-wave transmitter and re-
ceiver was installed on a blimp and as the airship
sailed slowly along over the line of march, instrue-
tions and reports as to where traffic jams were oc-
curring were radioed to Police Headquarters, The
short-wave messages from the blimp were picked up
at a receiving station located at the Arsenal Police
Station at Central Park, then telephoned to the police
radio station WPEG and short-waved to police cars.

Powerful ultra-short-wave transmitter in Berlin, with an output of
15 Kw. on waves as low as 7 meters,

Bootlegger’s Set in Car

® ALL sorts of ingenuity has been manifested by bootleggers when
it comes to radio. The accompanying photos at the left show how

an elaborate short-wave transmitting station was built into an auto-
mobile, the controls for the station being placed on the instrument
board and steering column of the car. This elaborate ‘transmitting
and receiving set was found in an automobile in a private garage in
Rockaway by the “radio detectives” of the U. S. Department of Jus-
tice. The transmitting apparatus, batteries, ete., were mounted in a
trunk concealed at the rear of the car. It is believed that this trans-
mitter could send signals as far as 2,000 miles to rum-running ships,
or to other radio-equipped automobiles belonging to the gang. The
value of such a mobile transmitting set
is, ?f cours;al, that it is far more difﬁgt{llt
: to locate than a stationary one, “Thé:

ng

::m::;fun: 'i':to ;::ezi:ti:ninblsl(;t. metal framework of the-car, including
Apparently it was used by the engine, was used as a counterpoise
rum-runners for communieat- and a piece of metal netting in the
ing with their ships. roof of the car served as an antenna.

At left—Complete short-wave

WWW.americanradiohistorv.com



www.americanradiohistory.com

SHORT WAVE CRAFT for SEPTEMBER, 1932

Crack Amateur
Station W2PF

Part of Army-Amateur Net

By ROBERT HERTZBERG

This inspiring story shows what persever-
ance plus a knowledge of short waves really
does; David Talley has received special rec-
ognition from Uncle Sam.

® STATION W2PF, built, owned and

operated by David Talley, of 2222
Avenue O, Brooklyn, N. Y., is generally
regarded as one of the ‘“crack” amateur
stations of the very active second dis-
trict, which comprises metropolitan New
York, Long Island, the upper part of
New Jersey, and the Hudson Valley sec-
tion of New York State. Some idea of
its importance in the eyes of the govern-
ment may be obtained from the fact that
it is one of the very few amateur sta-
tions in the United States that has an
official U. S. Army call, in addition to
its regular amateur letters. When it
operates as the alternate net control sta-
tion of the Second Corps Area in the
Army-Amateur net, it uses the call let-
ters WLN-1, and transmits on the special

Short-wave receiving apparatus in David Talley’s station WZPF.

frequency of 6,990 kilocycles,
which is outside of the regu-
lar “80-meter” ham channel.

In recognition of his ef-
forts in helping the organiza-
tion of the Army-Amateur
radio net, Talley was com-
missioned as a First Lieuten-
ant in the Signal Corps Reserve of the
U. S. Army in September, 1926, and has
been unceasingly active in building up
this wholly voluntary and highly success-
ful body. In October of 1930 he was
promoted to a Captaincy. He is now
radio aide to the Signal Officer of the
Second Corps Area, the headquarters of
yvhlch are located on Governors Island,
in New York Harbor.

In 1926, Talley designed a short-wave

LB B,
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David Talley of Brooklyn, New York, aund his crack
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amatenr transmitter, WIPKE,

transmitter for W2SC, an amateur sta-
tion operated by Signal Corps personnel
at Fort Wood, Bedloes Island, the site
of the Statue of Liberty. Functioning
as net control station for the busy Second
Corps Area, W2SC has established a won-
derful reputation for consistent DX, and
its signals are known to amateur opera-
tors everywhere.

A “ham” since 1915, Talley has gone

(Continued on page 311)
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Here we sce 1 rear view of W2PF’S transmitter.
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Mr. Martin has built and tested this exceedingly well-
designed three-tube receiver, which permits accurate “log-
Why? Because the regeneration con-
trol he employs does not change the tuning dial index—
a common failure of the average short-wave receiver. Oh,
yes! It uses the latest tubes, 57, 58 and ’47, and it oper-

ging” of stations.

ates a loud speaker.

Louis Martin’s

SHORT WAVE CRAFT for SEPTEMBER,

1932

At the left and below we have the front and rear
views of Mry Martin’s ideal short-waye receiver,
which uses three of the latest tubes-—37, 58 and ’47.
Yes—it operates a loud speaker.

Idea of a Good S-W Receiver

® IN the July issue of this publication

the author discussed the characteris-
tics of the new tubes and predicted that
they would be used in practically all new
mode] short-wave receivers. In the arti-
cle, special emphasis was placed on the
desirability of using tubes with low input
capacity in order to reduce such unde-
sirable effects as normal oscillation, para-
sitic oscillation, ete. In order to convince
himself that the theoretical considera-
tions outlined in the article would result
in a practical increase in efficiency, the
author set about to construct a short-
wave receiver incorporating the new
tubes,

General Considerations

It seems to the writer that a short-
wave receiver using more than three or
four tubes is entirely unwarranted. Al-
though it is true that the over-all gain
of a receiver increases as the number of
tubes—although not in direct proportion
—the complexity of construction becomes
s0 undesirable that the ordinary home
builder would secure far better results
from an efficient 3-tube set than from
complicated 8- or 9-tube affairs, which
require the use of oscillators, output
meters, etc., if proper operation is to be
obtained.

A very highly sensitive short-wave re-
ceiver becomes an excellent “locator of
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The drawing above shows constructional details of the short-wave plug-in coils
used in Mr, Martin’s short-wave receiver,
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automobiles” unless the receiver is shield-
ed so thoroughly that absolutely no out-
side pick-up is tolerated. Tube noises,
especially in the first few R.F. stages,
cannot be tolerated and extreme care
must be exercised in the choice of tubes.

For the above reasons, the writer be-
lives that a moderately sensitive receiver,
efficiently constructed, is to be more de-
sired than an 8- or 9-tube monstrosity.

General Description of Receiver

Photographs of the front and rear
views of the 3-tube receiver are shown
in Figs. 1 and 2. Looking down at the
top of the chassis, from left to right,
there are three sockets. The first is for
the ’47, the output tube; the center
socket is for the 57, the detector, and
the socket to the extreme right is for
the 58, the first R.F. tube.

The raised socket near the panel, at

. the left, houses the second R.F. coil, and

the raised socket at the right, near the
panel, is for the antenna coil. The two.
gang tuning unit is at the center, and
the grid leak and grid condenser along-
side it. The underside of the chassis
contains the filament transformer (the
set .uses “B” batteries for the plate sup-

ply) and miscellaneous apparatus as
chokes, resistors, by-pass condensers,
etc. The exact location of the miscel-

laneous apparatus is unimportant; the
only condition that must be maintained
is that they should be placed as close.
to the point of connection as possible.
The front panel contains the single
tuning dial and two controls. The knob
at the left is for the combination off-on
switch -and regeneration control, and the
one at the right is for the volume con-
trol. A precision-type tuning dial is
recommended for the simple reason that
if an actual vernier dial reading is pos-
sible, a station, once logged, may be re-
ceived again by merely setting the dial
to the desired point.: With the dia] used,
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Simple Inyout of parts used in bullding the Martin receiver. R4 is in series with and just ahead of the arm (arrow head) on RS.

one-tenth of a division may be accurately
determined.

Technical Considerations

The diagram of the completed receiver
is shown in Fig. 8. The high efficiency
of the receiver is secured, aside from
the use of efficient tubes, by the judicious
use of filters in the plate and screen-
grid ecircuits. In constructing this re-
ceiver, the builder should adhere rigidly
to the values of parts given at the end
of this article.

The first R.F. tube contains the volume
control in the cathode circuit (R2). The
resistor R1 is used to secure a minimum
bias and the condenser Cl is a by-pass
condenser. The screen-grid lead contains
a resistor-capacitor filter R3, C2; the
plate circuit also has a filter circuit con-
sisting of C3 and an R.F. choke. A
resistor-capacitor filter C5 and R.F.C.
in the detector plate is very important.
The screen-grid lead in this tube also
has a resistor-capacitor filter C4, R4,
and connects to the regeneration control
R5. R4 is in series with shield gridand R5.

An interesting feature of this regen-
eration control is the fact that as re-
generation is advanced or retarded, the
tuning of the receiver does mot change
an appreciable extent. This is one of
the most important factors that must be
considered in the design of a good short-
wave receiver, The author has spent
considerable time in the design of dif-
ferent systems that would minimize the
detuning effect caused by regeneration,
and has reached the conclusion that the
system as used in this receiver results
in the least amount of detuning and at
the same time holding the efficiency of
the system at a maximum.

The Coils

The coils used are of standard con-
struction and require but little comment.
L1 is the antenna coil, and the data are
given below for the various bands used.
The second R.F. coil, T2, is standard
only insofar as the secondary and tickler
turns are concerned; the primary turns
vary as the type of tubes used varies.
All of the coils are wound on bakelite

HH—>

The dimensions for laying out and drill-

ing ' the alwmminum subpanel for the 3-
tube receiver are given nbove.

or isolantite tubing, 1% inches in diam-
eter.

For the 16 to 31 meter band: Coil L1
has 3 turns jumble wound over the fila-
ment end of the secondary, the latter
consisting of 6% turns of No. 18 enam-
eled wire, space wound to cover a length
of 1% inches. The second R.F. coil con-
tains 6% turns of No. 18 enameled wire
on the secondary, space wound to cover
a length of 1% inches. Interleaved be-
tween the secondary turns are the pri-
mary turns which consist, also, of 6%
turns of No. 30 D.S.C. wire. The tickler
coil is jumbled at one end of the sec-
ondary, having for the 16 to 31 meter
band 3 turns of No. 30 D.S.C. wire.
Diagrams of the antenna and R.F. coils
are given in Fig. 4.

For the 31 to 55 meter band: The
primary of T1 consists of 7 turns of No.
30 D.S.C. wire, and the secondary, 11%
turns of No. 18 enameled wire wound
as shown in the sketches of Fig. 4. It
might be pointed out that the spacing
for the coils given.in the sketch of Fig. 4

are valid for 21l the coils in any of the
bands. The tickler consists of 6 turns
of No. 30 D.S.C. wire, and the primary
11% turns of No. 30 D.S.C. wire inter-
leaved with the secondary as indicated
in Fig. 4.

For the 55 to 104 meter band: The
primary of T1 consists of 13 turns of
No. 30 D.S.C. wire; the secondary, 25%
turns of No. 18 enameled wire. For the
second R.F. coil the primary consists of
251 turns of No. 30 D.S.C. wire inter-
leaved with the secondary of a like num-
ber of turns of No. 18 enameled wire.
The tickler consists of about 9 turns of
No. 30 wire, wound as explained above.

List of Parts

Set of antenna coils as described,
Filament transformer, 2 inches high, with

a 2.5-volt secondary, T3.
5,000-ohm volume control, R2.
Frost 100,000-ohm potentiometer, RS5.
Acratest 600-ohm resistors, l-watt, R1, R9.
1. R. C. .1-meg. resistors, 1-watt, R3, 4, RG6.
I. . C. .5-meg. resistor, 1-watt, R7.

(Continued on page 317)
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Front view of new 4 to 7% meter ultra-short-wave recceiver.

Rear view of receiver having a range of 75 to 40 megacycles.

Bottom view of the new 4 to 7% meter receiver.

WAVE CRAFT for SEPTEMBER 1932

New Ultra

® AS a result of the rapid developments in the field “Below

Ten Meters,” it was felt that there was a real need for a
carefully engineered and commercially available ultra-short-
wave receiver. As a result, the new National Type HFR,
covering the frequency range of from 75 to 40 megacycles (4
to 7% meters), has just made its appearance on the market.

Among the outstanding features is the use of “electron coupl-
ing” between all of the different ultra-high-frequency: circuits.
By means of this type of coupling, it is possible to secure stable
operation with high signal-to-noise ratio over the enormously
wide frequency band being covered.

In addition, the inductances, variable condensers, tube sockets
and all other components employed in the ultra-high-frequency
parts of the circuit are especially designed for this particular
service. Some of these new component parts are here illustrated,

Nine tubes are employed in the following manner:

Two type ’24—First -detector and high frequency. oscillator.
Two type 35—First and second LF. amplifier.
Two type 27—Second detector and I.F. beat oscillator.

Two type 47—Push-pull output amplifier.

One type 80 Power pack.

Type ’35 tubes may be substituted for the two '24s if desired,
A certain amount of care must be exercised in the selection of
tubes or trouble will be experienced from microphonics or noise
resulting from leakage between heater and cathode. This latter
trouble appears as a loud grating or scratchy hum. As a
general rule, tubes of recognized quality having standard char-
acteristics will prove entirely satisfactory. No special matching
is required, since ample provision for balancing tube capacities,
etc., is incorporated in the various circuits. Trouble from poor
tubes becomes increasingly noticeable as the high frequency
limit of the receiver is approached. In fact, some tubes that
are quite satisfactory between 5 and 6 meters, for instance,
may give poor performance at 4 meters. These remarks apply
particularly to the first detector and high frequency oscillator
circuits.

Antenna

The antenna requirements are not in any way critical, al-
though as a general rule a single wire as high as possible will
give best results, The directional effects of various types of
antenna are often very pronounced at high frequencies, so that
the use of a vertical antenna located well away from any sur-
rounding objects is usually preferable. The length may be
between 5 and 50 feet over-all. A longer wire is not recom-
mended, as it tends to increase the noise-to-signal ratio.

Power Supply

The power supply designed for use with this receiver is the
National type 3258 AB. This unit will supply correct voltages
for all heater, plate and bias circuits. Since this power supply
unit is of special design, having R.F. filters for removal of
line noises, as well as provision for biasing the pentodes, and
a separate filter section for the high frequency cireuits, the
receiver will not operate satisfactorily when any other type of
unit is employed.

Loud Speaker

Any loud speaker of good quality having an input impedance
between 2,000 and 10,000 ohms will give good results, the choice
depending largely upon the individual preference of thz opera-
tor. Probably the most satisfactory type from the standpoint
of convenience and best all-around performance is the perma-
nent magnet dynamic speaker. If the conventional type .of
dynamic reproducer is employed, suitable provision must be
made for the field excitation, since this power cannot be ob-
tained from the set or power supply. The dynamic speakers
must also employ a coupling transformer as supplied by the
manufacturer, having an input impedance within the range
specified above.

Installation

Installation of this receiver is extremely simple, since it is
only necessary to connect the antenna, ground, power supply
unit and loud speaker. If trouble is experienced from micro-
phonic tubes, it is advisable to place the loud speaker a few
feet from the receiver so that acoustical feed-back will not be
bothersome. If headphones are used, the output tubes should
not be removed from their sockets. The 3258 power unit should
not be turned on unless all the tubes are in the set and the set

WWW.americanradiohistorv.com
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Short Wav

cable properly plugged into the output
socket, or damage to the power unit may

It wave band betwee
result,

Coils

The standard coils accompanying the
receiver cover a wavelength range of ap-
proximately 4 to T% meters. These
ranges are subject to considerable varia- .
tion, since slight differences in tubes, trimmer and pad_dmg
condensers, setting, wiring, etc., may alter the range consider-
ably. The design is such, however, that adequate overlap 1s
always provided between coils. The coils are numbergd as
shown, two coils of corresponding numbers being used in the
oscillator and detector circuits. The coils having the red
mark on the base should be placed in the detector coil’s socket
(front compartment) which is also marked red. The oscillator
coils and socket are marked black. The coils must be placgd
firmly down in their sockets or trouble will be experienced in
obtaining correct ganging and maintaining calibration. It
will be noticed that the connecting leads between the ends of
certain coils and the pins in the coil form are bent. These
leads must not be straightened or altered in any way, since
the coils are individually calibrated by carefully adjusting the
leads in the laboratory.

® 2 push-pull output
supply unit. Plug

Intermediate Frequency Amplifier

The I.F. amplifier of this receiver is tuned to a frequency
of approximately 1550 ke. The circuits employed in the
amplifier are entirely conventional. Reference to the circuit
diagram will show an LF. trap in the first detector grid cir-
cuit. This is also tuned to 1550 ke. and may best be checked
after the receiver is put in operation by setting the condenser
with a bakelite screwdriver at the point which gives maximum
background noise. If it so happens that a powerful local
station is operating on the intermediate frequency, the am-

addition to the well-known National lime of receivers.

ER, 1932

e Receiver

271

A 9-tube superheterodyne especially designed to cover the ultra-short-

n 75 and 40 megacycles, or 4 to 7Y% meters, is the latest
The receiver has
stage employing pentodes, and a specially filtered power
-in coils are used and regeneration as well as beat fre-

quency oscillator are employed.

plifier should be detuned sufficiently to avoid the possibility
of interference. Detuning as much as 30 or 40 kc. has no
appreciable effect upon the ganging.

Controls

From left to right, the controls are: first detector regenera-
tion control, first detector trimmer, the main tuning dial, L.F.
amplifier or volume control and the beat frequency oscillator
switch. The beat frequency oscillator is tuned to the inter-
mediate frequency and is coupled to the second detector. It
is used only when hunting for weak signals or for receiving
continuous wave signals. It is also useful in checking creep-
age, frequency modulation, ete. The oscillator padding con-
denser will be found at the top of the oscillator compartment,
at the right-hand side.

Operation, Alignment, Etc.

It is first necessary to set the padding condenser to properly
align the oscillator and detector circuits. The detector trim-
mer condenser should be set at approximately half capacity
and the tuning dial at about 100. No signal is necessary
during this procedure other than the usual background hiss
from static, tubes, ete. Starting with the regeneration control
(left-hand knob) fully advanced, rotate the padding condenser
back and forth over the entire range, meanwhile slowly re-
ducing the regeneration. At a certain setting of the regenera-

(Continued on page 309)
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® THE average short-wave enthusiast

Is constantly building new sets, al-
ways hoping that the new one will be
superior to the old one. Sadly enough,
new sets cost money and most of us
have little money to devote to radio sets
at this time,

Many years ago the step-by-step or
add-a-unit type of radio receiver was in-
troduced and for a while this stunt
worked out well. The idea was this: if

SHORT WAVE CRAFT for SEPTEMBER, 1932

The DENTON 2-Tube

you had money enough to buy parts for
the radio-frequency end of a receiver,
you bought it. When you had more
money you bought the audio amplifier
parts, and so on. Now, with conditions
as they are today, let’s go back and try
that stunt again.

The short-wave set can be considered
in two distinet sections: the radio fre-
quency and the audio frequency, with
their associated power supply equipment,.

Our front cover illustrates Mr. Den-
ton’s latest creation—his 2-tube all-
wave receiver for use with phones
or as a “tuning unit” for a power
amplifier. One of the main features
of this receiver is that it emploeys
two of the latest tubes, the ’56 and
the ’57. Regeneration is employed
to provide maximum results,

Note the handsome ap-
pearancee s well asy the
extreme  simplieity of
Mr. Denton’s latest
“brain-child’—the 2-tube
all-wave receiver—which
employs two of the new- .
est tubes introduced to
the short-wave fratern-
ity, viz., the 56 and the
’37. IS just the receiver
you have bheen looking
for.

ALL-WAVE Receiver

The first set to be described is a simple
two-tube job incorporating two new
tubes, namely the ’56 and the ’57. The
circuit is simple and the cost low, even
though the power supply is built in.

The circuit is a modification of the
now-famous “Standby,” which is enjoy-
ing such widespread builder interest.

Many folks interested in building
short-wave receivers have qudio ampli-
fiers which they would like to use with

S e TR

- %
? RN S oy o . N4 \m-:a

Bottom view showing simple wiring of the 2-Tube All-

Wave Receiver.
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Simplicity and neatness distinguish this newest of Mr.

Denton’s receivers,



www.americanradiohistory.com

SHORT WAVE CRAFT

for SEPTEMBER, 1932

273

N

/f

Physical wiring diagram for the Dento

a radio tuner. To those with good audio
amplifiers this R.F. section offers a neat
and sure-fire design.

RCA-56 TUBE

For Use as a Dcteetor, Amplifier or Oscillator
Heater Voltage .......ce. 2.5 volts
Heater Current .....cceee 1.0 ampere
Control Grid-Plate Ca-

pacity ............en 3.2 micromicrofarads
Control Grid-Cathode Ca-

pacity ....oiiieieien . 3.2 mieromicrofarads
Plate-Cathode Capacity. ... 2.2 micromicrofarads
Bulb o.v.ieiitetonaannoas S-12
BasSe +v.iereeoscenccccrns Small 5 pin

TFor Use as Class “A” Amplifier
Plate Voltage ............250 volts
Control Grid Voltage......—13.5 volts

Plate Current ........... 5.0 milliamperes
Plate Resistance ......... 9,500 ohms
Amplification Factor ..... 13.8

Mutual Conductance ......1,450 micro-mhos

RCA-57 TUBE

Heater Voltage .......... 2.5 volts
Heater Current .......... 1.0 ampere
Control Grid-Plate Capacity. 0.01 mieromicrofarad
Input Capacity .......... 5.2 mieromicrofarads
Output Capacity «........ 6.8 micromicrofarads
Bulb ........ FIEEGEEL]: * ST-12 with small
metal cap

BASE ...evveieafececornse *$10—6 prongs

- For Use as a Class “A” Amplifier
Plate Voltage ap.........250volts

Sereen. Grid Voltage.......100 volts
Control Grid Voltage......—3 volts

Plate Current ........... 2.0 millinmperes

Screen Grid Current...... 1.0 milliamperes

Amplification Factor ..... Greater than 1,500

Plate Resistance ....... .. Greater than
1,500,000 ohms

Mutual Conductance .....1,225 micro-mhos

Plate Current Cut-off at

Beg o...-.. dolocood oo —1 vOlt5

*+ No. 610 base has all 6 prongs equally spaced
60 degrees apart with 2 “Heater” prongs
0.156 inch diam., and all others 0.125 inch.
diam.

v

reader than any blue-print.

The Sereen Grid, Plate, 2 Heater leads,
Cathode and Suppressor Grid leads are con-
nected to the 6 prongs in anti-clockwise se-
quence when looking at bottom of base. The
Control Grid is connected to the metal cap
on bulb.

These tubes are not interchangeable
with older models and should be used

only in circuits designed for their use.

The writer sees several indications of

n 2-Tube All-Wave Receiver—this diagram should prove far clearer to the lay

the further use of tuned radio frequency
amplifiers in short-wave receivers. This
was anticipated by the design of the
T.R.F. short-wave receiver which was
described in SHORT WaAVE CrarT for
April, 1932.

The circuit of this simple receiver uses
two tubes, the first being a 57 used as
a grid-leak detector with regeneration.
The output is resistance-capacity coupled.

I
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5k ’ 2
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Schematic wiring diagram of Mr. Denton’s short-wave receiver—the 2-Tube All-
Wave model.
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The output circuit can be arranged
in many ways to suit the circumstances
under which the set is to be used. Sev-
eral circuits are shown in the sketches
covering the output connection possibili-
ties of the receiver.

The reason for the choice of the 56
type tube, with its comparatively low
output impedance, was a simple one. It
is easy to match a low impedance tube,
as suitable transformers are at hand or
can be had readily. While it would be
possible to obtain more amplification
from a screen grid or pentode tube, it
is almost impossible to find suitable audio
transformers to use with them.

The power supply unit consists of the
conventional power transformer with
windings for the filaments of the 56 and
57 tubes. The particular transformer
used in the model had a single winding
for both the 56 and 57 tubes.

Two small 30-henry chokes with 20 mf.
of filter condenser complete the power
supply circuit. The small .005 mf mijca
condenser is connected from the ground
to one side of the 2%%-volt secondary
winding heating the 56 and 57 tubes.
This condenser tends to prevent reso-
nance in the secondary winding of the
transformer at very short wavelengths,

This resonating effect results in tunable
hums at various portions of the tuning
dial, which are hardly pleasant to the
ear.

Construction

The chassis can be obtained drilled and
folded to size, or the builder can lay out
and drill the holes from the mechanical
drawings shown.

Mount the tuning condenser on the
front panel, in the center. The tuning
dial can be mounted on the condenser at
this time. The power switch may be
mounted on the panel to the left of the
tuning unit and the regeneration con-
denser placed to the left as shown in
the photographs.

The units on the chassis should be
placed in position before the front panel
is fastened into place,

Mount the three sockets, two chokes,
power transformer and coil mounting
assembly on the top of the chassis, The
rest of the small parts are mounted on
the under part of the chassis.

Note that the antenna coupling con-
denser is mounted on the coil mounting
assembly. The grid condenser and the
grid leak is mounted under the coil socket
for convenience. This makes short leads
for the control grid connections.

3.1  GRID W“'[

? { 2ND AF, STAGE
$ OF SET
| 18T, A.F. STAGE
{.OF AMPLIFIER

~ TRANSFORMER COUPLED ~-
+05-MF.
Sa

r

SET

AMPLIFIER INPUT
] V?JV )

TWIST g

~CHOKE CONDENSER
COUPLED~

Q) @6

\\
g

SET

A\
\

@\

TO GROUND OR SET CHASSIS

242 AUDIO STAGE

.08-MF
-

SET Z .5-

Above—Several different forms of ‘“out-

put’” circunits for the nll-wave 2-«-tube ree

cejver, including transformer coupling,

choke condenser coupling and resistance
coupling,

Left—Showlng the dimensions for lnylng
out aluminum subpanel for the Denton
2-Tube All-Wave Receiver.

The antenna and ground posts- are
mounted on the rear of the chassis. A
small rubber bushing should be used
where the power supply cable runs into
the chassis.

The choke in the plate circuit of the
detector tube is fastened into place by
a 6-32 bolt through one of the mounting
studs of the coil assembly under the
chassis. The .005 mf. mica condenser is
fastened into place when the front panel
is put on. All the other resistors and
condensers are held in place by the wir-
ing, so do a good soldering job.

How to Wire the Set

The set is simple to wire, but do not
make a poor job of the soldering. In
many instances the lack of good connec-
tions through poorly soldered joints
means a poor receiver.

Wire four leads to the four terminals
on the coil socket, making them about
6 inches long. Wire the grid condenser
and leak into the grid circuit by twisting
the wire leads of the condenser and the
resistor together and soldering one of
the resulting wires to the grid terminal
of the coil socket. The other end of this
unit has a 4-inch piece of flexible wire

(Continued on page 318)
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Fig. 1—Type of mast
author
for ten years. 3”x3”
wood, painted every
three years with gray
marine paint as a pro-
tection against the
weather. Mast can be
held against the house

by lag screws into
studs or ordinary
bolts may be used.
Mast can be 15 to 20
ft. high.
[ J

Fig. 2—Enlarged view
of the section shown
at Fig. 1, showing
corners of mast cut to
hold pulley wire or
rope. Commercial type
hooks are available in
the chain stores very
cheaply; see figures be-
low. Iron parts are
best painted to give
weather protection,

piece of galvanized iron- *

wire may be used to
hold the pulley instead
of a ground clamp.

Fig. 3—Top view of
the mast pulley-hook
and assembly. A good
pulley supporting band
can be made from a
regular ground clamp.
Slip the pulley eye
over the bolt used to
hold it before the bolt
is put through the
band itself. It is usu-
ally best to mount the
pulley and halyard on
the pole before erect-
ing it.

Fig. 4—Two views of
the *“free end” of an-
tenna system. The in-
sulators are .especially
thin, for short-wave
requirements. No. 14
copper wire ties the
insulators together. The
wire is coiled on itself
and soldered. Tie wires
should not be longer
than 6”. tie wire
links the antenna to
an ‘“eye” in the rope
halyard.

Fig. 5— Assembly at
the extreme end of the
antenna. We see the
last of the three insu-
lators, the tie wire
connecting it to the
spring = and the tie
wire joining the spring
with the eye of the
halyard.

Fig. 6—Note carefully
how transposed anten-
na leads are run to
the receiver; leads
pass through transpo-
sition blocks as shown
to prevent twisting.
“A’ enters the- block
at the upper rear,
while *“B” enters the
block from the upper
front side. The lead-
in should be kept
rather taut.

Fig. 7—Simple single
wire antenna with
transposed lead-in
taken from -one end.
“A” passes through
the TRP block and
joins directly to the
fat-top. “B” ends at
the lower TRP block
and “‘B’” then goes to
the receiver.
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Good
Antenna

Design
By ARTHUR H. LYNCH*

e SOMEONE has said that a good an-

tenna is as good as a stage of radio
frequency amplification. I do not remem-
ber who made the remark, but I do know
that it was intended to refer to broad-
cast reception. It is even more apropos
of short waves and it is still more desir-
able where television reception is desired.
It is to be regretted that most manufac-
turers and practically all experimenters
have not given this important subject the
attention it deserves. Perhaps, to para-
phrase the older quotation, we might say
that a good antenna is the best and
cheapest form of amplification.

In general, a good antenna for broad-
cast reception may not prove very satis-
factory for either short waves or tele-
vision. On the other hand, an antenna
which is suitable for short wave recep-
tion is also suitable for broadcast recep-
tion. We will, therefore, consider the
entire proposition from the short wave
point of view.

Regardless of the particular type of
antenna we are to construct—and there
are a great many varieties, all of which
have some desirable characteristics, many
of them having been described in SHORT
WaveE CRAFT, for August—it should be
remembered that it will give the best
results if it is as high and as long and
as free from surrounding objects as
possible.

Another important consideration of the
antenna system, is that it should be as
thoroughly <insulated as possible. The
insulators chosen for this important part
of the receiving system should be as free
from high-frequency losses as possible
and should be designed to avoid the ac-
cumulation of moisture. It is sometimes
thought that glazing of insulators accom-
plishes this purpose. This is true, to
an extent, but it is equally true that very
satisfactory insulating materials have
their resistivity reduced in direct propor-
tion to the amount of glazing applied to
them. It should also be remembered that,
though some special glass makes highly
desirable insulating material, it is not
cheap. When glass insulators may be
had for a few cents, it may generally be
assumed that they are made of a quality
of glass which is not desirable for short
wave use. Some cheap glass contains

lead and it may be realized that its re-
Insulators

sistivity is not very high.
made of cheap glass and porcelain will
work fairly well on the broadcast wave-
lengths, but they are not suitable for use
where the best results are desired on the
short waves.

Considering, therefore, that we have
determined upon the type of antenna
which we are to use and that we have
found a suitable place to install it as
high .and as free from all surrounding

* president, Lynch Manufacturing Co
(Continued on page 309)
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Fig. 8 — Shows the
“cage’ type of anten-
na. It has great
“pick-up” range with-
out being directional.
Total length about 75
ft., using several insu-
lator spreaders as
shown. Weights keep
the antenna from
swaying and twisting.
Several weights may
be placed along the
cage.

Fig. 9 — Method of
connecting extreme
“cage’’ spreader to the
regular aerial insulat-
ing system. Note that
two tie wires are run
in the form of a bri-
dle, from the grooves
on the spreader to the
first antenna insulator.
The distance from the
center of the terminal
cage-antenna spreader
to the first antenna

insulator should not
be more than 97 or
less than 6",
[

Fig. 10 — Absorption
is prevented by keep-
ing the transposed
lead-in well away from
the building. Two in-
sulators are secured to
the end of a 114” x
114” pine stick 3 to 4
ft. long, supported by
a shelf-bracket. Tie
wires will hold .the
lead-in wires in the
grooves.

®
Fig. 11—Typical ar-
rangement of dipole
antenna with trans-
posed ‘‘noise-eliminat-
ing” lead-in. It is
almost useless to em-
ploy one of the new-
est “‘anti-static’® shield-
ed receivers, unless
you also use ¢éne of
these new transposed
lead-in arrangements.
The parts required are
of nominal cost and
the construction is

simple.

Fig. 12— The Lynch
“All Wave” Automa-
tic Antenna Coupler,
which couples any of
the new antenna sys-
tems with transposed
lead-ins. to any recei-
ver. Variations in
wavelength are com-
pensated for by chang-
ing the position of the
Lynch coupler inside
the first RF coil of
the receiving set.

Fig. 13—This picture
shows how the author
mounted an aerial
mast on his house, the
mast being well paint-
ed and lag-screwed to
the stud or bolts may
be used.

Fig. 14—A very good
design for a lead-in
board, which may be
made in two halves, is
here shown. The light-
ning arrester can be
bought or made. Two
holes may be drilled
through the window
glass if desired.
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Photo at right—the newest Mid-
west 16-tube “short’” and »long”
wave receiver, The dial s
lighted by different  colored
bulbsx for euch band, to aid jn
tuning. All pants of the set ure
very  thoroughly shielded to
prevent  pick-up  of external
currents,

® HAVE you ever noticed in tuning a

radio set that static is most noticeable
between stations and that when you tune
in a good strong signal, the static dis-
appears entirely and fades out on any
signal even if it is weak? Wouldn’t it
be nice if we could go from station to
station without having any static be-
tween stations? Wouldn’t it be even
better if one could omit all of those sig-
nals which are chopped up with static
and bring in only those signals which
are strong enough to over-ride and blan-
ket out the static, leaving only enjoyable
music? This is exactly what is being
done this year.

The energy in a radio wave, being con-
tinuous, actually contains more energy
than the intermittent bursts of static.
This fact is the basis of the modern
radio that omits static between stations.

The energy in the radio wave is am-
plified through the radio frequency end
of the set and impressed upon the de-
tector. At the time that it is stripped
of its audio frequency component, the
radio frequency component is rectified
and used to provide an automatic volume
control bias voltage. This voltage is ap-
plied to the radio frequency amplifier so
as to maintain a constant volume. This
same voltage is utilized in operating a
relay to silence the set between stations
by controlling the audio amplifier in the
radio set in such a way that the audio

* Chief Engineer, Midwest Radio (‘.orbomtion. 5

SHORT WAVE CRAFT for SEPTEMBER, 1932

New Receivers
By W. A. SMITH*

amplifier is blocked or killed except when
a signa] is tuned in.

A mechanical relay might be operated
in the plate circuit of a tube controlled
by this automatic volume control bias
voltage by causing it to short circuit
some portion of the audio frequency am-
plifier, but such a relay would necessarily
be delicate and subject to mechanical
troubles such as bad contact, chattering
and sluggish action during cold weather,
and would also cost much more than the
scheme finally adopted.

In general, the outline of the scheme
is such that this automatic volume con-
trol bias voltage is amplified and applied
to the grid return of one of the audio
tubes in such a way as to completely
block passage of any current, Further,
the action is such that the effect is ac-
cumulative; that is, the energizing volt-
age applied to the amplifier tube js aided
by the effect it causes. This insures that
the action, once started, will carry
through to completion without any pos-
sibility of lag or motorboating, The ef-
fect is one of complete and instantaneous
cutoff,

The simplified circuit is shown in Fig.
1. The automatic volume contro] bias
voltage is represented by a battery and
potentiometer between ground and grid
of the statomit. When this voltage is
zero and no signal is coming in, the grid
is at such a voltage as to permit -con-

WWW.americanradiohistorv.com

Photo nat left—ecloseup of dial
and main tuning condenser unit
on the mnew Midwest 1¢-tube
“short” and “broadcast” wave
recelver, Photo below shows
the neat appearance of the well
Inid out undersurface of the
subpanel. This set reduces in-
terference noises to o minimum,
Of course one of the new “noise-
eliminating” tronsposed lead-in
aerinl systems should be used
for maximum results,

Static Omission in

siderable current to flow from the plate
of this tube through Rx, producing a
voltage across Rx. This voltage is ap-
plied to the grid of the first audio tube
and is sufficient to completely block this
tube so that no static can come through.

If a signal is tuned in and a negative
voltage generated by the rectifier, this
negative voltage is applied to the grid
“Statomit” tube, completely blocking it,
and the voltage across Rx falls to zero
unblocking the audio tube and permitting
it to amplify and pass the signal through
to the loud speaker. _

This action is accumulative and self-
locking in such a way that when once -
started it carries itself through. This is
accomplished in the following manner:

The voltage Et on the grid of the
“Statomit” tube is composed of the drop.
across Ry, plus the automatic volume-,
control bias voltage. These voltages are
in in series and equals about 80 volts,
The voltage across Ry is produced by
the total current composed of several:
constant currents plus the variable cur- ;|
rents Is and Ia. When the sét is blocked,
Is is at a maximum and Ia is zero;
therefore, only Is is effective in helping
to produce the voltage across Ry. When
the set is operative Is is zero and Ia is,
at a maximum; therefore maximum Ia
is greater than maximum Is. The volt-.
age across Ry will be greater when the
set is operative than when the set is
blocked. Now the voltage across Ry is
aiding the voltage from the automatic
volume control fube ; therefore, when this
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® IN the new receivers here described the effects of static have
been reduced to a minimum, so far as the set itself is concerned,

by a very clever design of the

automatic control circuit. The

sensitivity control of the receiver may be set so that it is abso-

lutely quiet except when stations of predetermined strength are

tuned in; the sensitivity may be increasgd however at the desire
of the operator.

automatic volume control bias voltage
builds up to the point where it operates
to unblocking the audio system, it is
locked in this position by this aiding
voltage.

This locking section is illustrated in
curve shown in Fig. 2. Assume that the
automatic volume control bias voltage is
zero and the set is operative. Assume

| the automatic volume control bias to in-

-l

crease until it reaches the point marked
L; its effect is to produce a drop in volt-
age across Rx, permitting passage of a
small current to the audio tube, so that
Is is decreasing and Ia is increasing. As
soon as Ia increases greater than Is, the
locking action takes place and instantly
the curve shifts to point N. This action
is controllable by condensers to prevent
clicks and surges but without such -con-
densers the .action is quite violent. Any
further increase in the automatic volume
control bias voltage can produce no fur-
ther effect on Ia because Is is already
Zero,

If the automatic volume control bias is
decreased because of lower signal volt-

age, it is necessary that it decrease to
the point P before any effect is noted on
Ia. It is necessary that Is increase
above Ia before the decrease in the volt-
age across Ry is effective. Instantly that
this point is noted, the current in Ia
drops to Q zero and the set is completely
blocked.

The distance between N and P may be
adjusted by means of resistor Rx, Ry
and Rz. Tt is adjusted to the point where
fading of signals does not produce block-
ing of the set unless the fading is suf-
ficient to produce the signal below the
static level.  This insures that when a
signal is once tuned in it will remain
until such times as it is useless for en-
tertainment purposes.

The circuit action used is shown in
Fig. 3. The tubes selected as shown in
this circuit were more positive in their
action than the triode shown in Fig. 1.
The cutoff points are very definite in the
57 type tube, the screen grid currents
further aiding in the action described
previously.

(Continued on page 317)
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cial nutomatic volume control system, which enables the operator to adjust the sensitivity to high or low degree.

A superheterodyne with spe-
With

the sensitivity andjusted “low.,” reception with a minimum of static and eother interference is obtained.
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Fig. 1—Barkhausen-Kurz oscillntor in

which ultra-short waves having n length

of but a few centimeters in some cases

are generated. Note that negative charge
is placed on the plnte.
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Fig, 2—Micro ray zenerator known as

the Gill-Morrell oseillator. Plate mets a
negntive charge and grid a positive charge.

PLATE

———lmmae e

—————— T=T—" GRID
/

FILAMENT

Fig. 3—Curves showing path taken by
an eleetron in oscillating about the grid.
Curve A, path taken under the influence
of the steandy grid voltage only, while
curve B shows how this path changes
when an alternating voltage is super-
imposed on the steady voltage.
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Fig. 4—Curves of frequency, oscillation
intensity, and plate current plotted
against grid voltage, In (n) dotted por-
tion indieates how frequency would vary
if external cireuit were not present. In
(b) solid curve indicates oscillation in-
tensity within tube, while dotted curve
shows oscillation intensity in external
circuit.

SHORT WAVE CRAFT for SEPTEMBER, 1932

MICRO RAYS

b

This interesting discussion on the production and application
of ultra-high frequency waves, or “micro rays,” by Mr. Pelton
should prove of more than passing interest to every student
of short-wave phenomena, as very little has been published in
American radio journals on these rays. Mr. Pelton describes
how and why these ultra-short waves are produced by the
action occurring within a vacuum tube and how their length

is determined.

The effect of tuning and other conditions

affecting the electron generator are explained.

By H. A. Pelton

® THE recent success by a group of
engineers in communicating across the
English Channel on a wavelength of a few
centimeters (1 cm. equals .39 inch) has
served to focus attention on these ultra-
high frequencies, or “micro rays,” as they
have been termed. In all fairness it
must be admitted that comparable dis-
tances had been covered using similar
frequencies as early as 1929, but the
recent test marks the first attempt to
commercialize the apparatus,

While little other information is avail-
able, it is known that the apparatus used
in this latest test is based upon the
clectron cloud oscillations within a three-
element vacuum tube as first reported
in 1920 by Barkhausen and Kurz. Since
little information on such apparatus has
been published for the amateur experi-
menter, the following discussion is offered.

Early in 1920 Barkhausen and Kurz
reported the production of stable oscilla-
tions within a conventional three-element
vacuum tube operated with a highly posi-
tive grid and a negative plate. The fre-
quency of these oscillations was extreme-
ly high and was determined solely by
the construction of the tube and the po-
tentials used on the elements.

A Simple Generator of Electron
Oscillations

A simple generator of such electron
oscillations is shown in Fig. 1. It will
be noted that both the plate and grid
are effectively by-passed to the filament
at the tube terminals, so that the fre-
quency of the external circuit is far re-
moved from the frequency of the oscilla-
tions to be produced within the tube.

If the switch in the grid circuit is
closed, a cloud of electrons will be at-
tracted from the vicinity of the filament
and will pass rapidly towards the grid.
Some of them may pass through the grid
and continue on toward the plate, which
is maintained at a slight negative poten-

tial and which repels them back toward
the grid and the filament. While por-
tions of the electron cloud are near the

plate the space in its vicinity carries a -

higher negative charge than usual, which
discourages further electron movement in
that direction. As the space charge dis-
appears, due to the repulsion of the cloud
by the plate, another electron movement
takes place, and so on. The oscillating
movement of the electron cloud consti-
tutes an oscillating current whose fre-
quency is determined by the distance
through which the electrons move and
their velocity. The veloecity is in turn
governed by the potentials applied to
the tube elements, an increase in grid
potential causing a greater electron vel-:
ocity, The starting of the Barkhausen
and Kurz oscillations is indicated by a
flow of plate current even though the
plate is at a negative potential with re-
spect to the filament.

Tuned Circuit Added to Tube

In an attempt to make the oscillations
available outside the tube, an oscillating
circuit was added as shown in Fig. 2.
This circuit usually takes the form of a
series tuned combination, containing in-
ductance in the form of two straight
wires, a rather large external variable
capacity and the grid-to-plate capacity
of the tube itself. The large external
capacity serves primarily as a blocking
condenser, since the much smaller capac-
ity within the tube controls, almost ex-
clusively, the total capacity and frequency
of the circuit. The blocking condenser
may be varied to effect small changes in
frequency, but must always have a capac-
ity large in comparison to the grid-plate
capacity, in order that the alternating
voltage between those elements be as
great as possible. Large changes in
circuit frequency are usually made by
varying the length of the parallel in-
ductance wires. 0

ol RFC
rec) @D
i
fes  ————|ajafaja=]

Fig. 3—Circuit of the famous ultra-nudion
oscillator, Fig. 6 (right)—Tone modu-
lated micro ray transmitter, .
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FIG.7

Fig. 8—Regenerative receiver used to
pick up ultra-short waves from trans-
mitters of the Gill-Morrell type.

Gill and Morrell Make New Discovery

It was soon discovered by several in-
vestigators, particularly Gill and Motrrell;
that ‘a- new type ‘of ‘oécillation’ having -&
higher intensity and a higher frequency
could be obtained under certain circuit
conditions. It was also discovered that
the frequency and intensity of oscilla-
tion under these conditions was governed
almost entirely by the external oscillat-
ing circuit.

If the external oscillating circuit is
adjusted to a frequency slightly higher
than the frequency of the electron cloud
oscillations within the tube, an alternat-
ing potential is set up across the oscil-
lating circuit in phase with the potential
¢aused by the electron cloud. This in-

Fig. 7—Here we have the circuit.for a __

voice-modulated transmitter of the Gill-

Morrell type. It will be noted that grid

voltage modulation is used. Note use of

R.FF. chokes in grid and plate circuits,
also in filament circuit.

crease in potential decreases the time
required for an eleetron cloud oscillation,
as shown in Fig. 3,-and pulls the electron
tloid escillations into istep with the oscil-
lations in the external circuit. The Gill-
Morrell oscillations are far more intense
than the Barkhausen-Kurz oscillations
and cause a much greater flow of plate
current,

Interesting Conditions Affect Oscillations

A. thorough knowledge of the condi-
tions surrounding the transition from one
type of oscillation to the other is essen-
tial to an understanding of the modern
apparatus, so it will be discussed in
detail.

Assume that the external circuit fre-
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Fig. 9—Excellent receiver for intereept-
ing signals from the Gill-Morrell trans-
mitter — the super-regencrative circuit.

quency is fixed and that the steady grid
voltage is varied from a low to a higher
value. At first the frequency of the
electron cloud oscillation is below .the:
frequency of the external circuit; hence
the alternating potential across the ter-
minals of the circuit will be small and
practically pure Barkhausen-Kurz oscil-
lations exist. As the grid potential is
increased the frequency of the electron
cloud oscillation is increased and the
alternating potential across the terminals
of the tuned circuit increases, since the
circuit is now excited at a frequency
closer to its own resonant frequency. The
alternating field superposed upon the
steady field between the tube elements

(Continued on page 312)

A Capacity and Inductance Bridge

® MOST experimenters lack the where-

withal for purchasing  accurate lab-
oratory instruments, but the two units
to be described may both be made for
somewhat less than. one. dellar and with
reasonable care in construction and oper-
ation will give surprisingly accurate re-
sults. They are capacity and inductance
bridges, the principle being the same as
the famous Wheatestone Bridge. The
hook-up for the capacity bridge is given
in Fig. 1, and is almost self-explanatory:

T is a set of headphones.

Z, a buzzer or “works” of an electric

door-bell.

B, three or four dry cells.

Cx, the unknown capacity.

Cs, the standard capacity, of which

more later.

The slide wire as used by the writer

consists of a base of 2 x 1 inch pine 44

Cs S
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T
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FIG. 1 z 4
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RBridge circuit for determining capacity
of n condenser connected at Cx.

inches long, on which is fastened a meter
stick after cutting small pieces off the
latter to bring the zero and 100 centi-
meter graduations flush with the ends.
The resistance wire is No. 24 nichrome,
though any other of approximately the
same resistance and strength may be
used. The wire is stretched tightly over
the meter stick and through slots in
angles of spring brass or phosphor bronze
of the shape.shown in Figs. 5a and 5b.
This gives an effective length to the
wire of 100 centimeters (39 inches). De-
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tails of the slider are given in Figs. 2
and 3. It is cut from a rectangular cube
of wood 2 x 1% x 1 inch. The dimen-
sions of the contact strip, also of spring
brass or phosphor bronze, are shown in
Fig. 4. The “button” consists of a %-
inch length of bakelite rod %-inch in
diameter. o C

Operation

The apparatus is connected as shown
in Fig. 1. The standard capacity may
be an ordinary condenser of known value
although special ones may be obtained
for precise work. Its value should be
more or less near that of the unknown
¢apacity. That is, in measuring the
capacity of a variable condenser use, say,
a .00015 mf. standard, and for testing
power unit blocks, say, a 4 mf. standard.
The operation is extremely simple.” The
slider is moved back and forth on the

(Continued on page 311)
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Details of slider ilnd_ w_'ire ‘support used
in building the measuring bridge.

WWW.americanradiohistorv.com

Bridge circuit set up to measure induet-
ance of a ¢o0il connected at Lx.
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How to Become a Radio Amateur

By JOHN L. REINARTZ

Plotting Curves for Vacuum Tubes

No. 3 of a Series

® DR. LEE DE FOREST really orig-

inated the vacuum tube as we know
it today. Before him Edison had noticed
that even though no metallie connection
existed between a filament and some
other wire, when both had been enclosed
in an evacuated tube, he could, upon
heating the filament, cause current to
flow between the filament and the other
metallic wire or plate.  Others played
with the Iidison effect, notably Fleming;
however, he used only the two clements
that Edison had used. Then de Forest
came along and inserted a third element,
or grid, interposed between the filament
and the plate, and this invention on his
part is directly responsible for the state
of the radio art today.

Let us take a look at this wonderful
device called the vacuum tube and see
what it is like. Suppose we seleet one
that has gone bad and take it apart.
We find that enclosed in the glass bulb
are three clements; that is, if we have
picked a tube called a triode, we find
that it has a filament, a grid, and a plate.
The filament is in the center, the grid
surrounds it, and the plate surrounds
the grid, the whole being placed in the
glass bulb in such a manner that they
are rigidly supported. Connecting leads
to each of the three elements are brought
out through the stem and base to the
pin type terminals, with which connce-
tions are made in the socket. After the
clements are placed in the glass bulb the
air it contains is pumped out until the
tube represents a high vacuum; to help
the pump along the clements are bomb-
arded with high-frequencey eurrent, which
heats the elements to incandescence. This
process pgets rid of some of the gases
that are contained in the elements, which
would cause trouble later if they were
heated in regular use. The tube is then
sealed off at the tip and when the base
is cemented on, it is ready to be used in
someone’s radio set,

Now that we have the tube, let’s sece
what it can do. We place it in a socket
and conneet to the filament terminals
what is normally called the “A” or fila-
ment battery. Different tubes have dif-
ferent filaments and they therefore need
different voltages applied to their fila-
ments. We have one that requires five
volts, so we take four dry cells and con-
nect a rheostat in series with them to
the filament connections at the socket;
as the four batteries connected in series
develop six volts, we have to use the
rheostat to absorb the remaining volt,
which it does by virtue of its resistance,
the voltage drop being the result of the
current flowing through it multiplied by
ihe resistance of the rheostat,

As the filament is heated by the elec-
trie current flowing through it from the
“A” battery, it gives off electrons. These

-
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Adding the 4 volts negntive to the al
rendy 4 volts miluus grid bins makes 8
volts megntive for the swing In that
dircetion. Adding 4 volts plus to 4 volts
minus results in 0 grid voltage on the
positive swing,
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electrons are minute particles of nega-1
tive electricity and are shot off from the
filament in all directions, pretty much
as the energy from our sun is shot out
into space. We know the sun shoots out
cnergy because we can see the light and
feel its effects as heat. We do not see
the filament in our tube shoot out these
clectrons, but we have means of telling
that it does take place. '

As the electrons leave the filament they
collide with each other and also hit the
grid, Some get through the spacing of
the grid wires and find that a plate has
been put in the tube. Lots of them fall
back on to the filament and are again
shot off into the interior of the tube a
little later, So far they haven’t been
doing any work for us, so we connect a
battery from the filament to the grid in
such a manner that by the use of a
potentiometer we can supply the . grid
with either negative or positive potential
and also connect between the filaméent
and the plate a battery in such a manner
that the plate will have the positive con-
nection. In this battery line to the plate
we also connect a milliammeter of ten
milliamperes range. The meter will in-
dicate to us that which we cannot see
happen inside the tube. The grid poten-
tial battery we will make of two 4%-volt
“C” batteries and the plate potential wilj
be supplied by two 45-volt “B” batteries.
The “C” batteries will be so connected
that the wire from the filament will go
to the connection between the two “C”
batteries; this will give us 4% volts
positive one direction from the mid-con-
nection on the two “C” batteries, and
also 4% volts negative from the mid-
connection of the two “C” batteries.
Across the two “C” batteries we connect
the potentiometer and the potentiometer
slide we connect to the grid of the tube.
By this arrangement we can at will sup-
ply the grid with either negative or posi-
tive potential, keeping the plate at a
positive potential all the time. .

Before we try to find out what the
tube actually does, we supply ourselves
with some cross-section paper to plot
the results of our experiment on. From
the graph so plotted we shall be able to
tell what the vacuum tube does, even
though we cannot see it. Laying out
our cross-section paper so that the Y-
ordinate represents the plate current and
the X-ordinate the grid voltage, with
the zero pgrid voltage in the center ofy
the X-ordinate as shown, each small divi-
sion to represent one-tenth volt in the
case of the grid voltage and two-tenths
of a milliampere in the casé of the plate
current.

The ’01-A type tube we are experi-
menting with has a curve (Fig. 2) that
for 4% volts negative grid and 90 volts
plate starts off at 1.8 milliamperes plate
current; as we go less and less negative
for the grid, the plate current goes
higher and higher, until, for the zero,
grid voltage, the plate current has gone
to 4.8 milliamperes. As we proceed-to

(Continued on page 313)



www.americanradiohistory.com

SHORT WAVE CRAFT for SEPTEMBER, 1932 281
45
|
' :
L . 5322
i
L {f H<if e 1.£, —] é S TE;?\M:ALS
A AN
< 1.f. L I
B—.
£ £1 f2 £ £1 f2 = = B4 300V
FIG. LA F1G.18B G 1

-

Fig. 1A shows the effect of the LF. on image frequency selectivity; the degree of image is direetly proportional to the heizht

of the line £2.

Fig. 1B shows the same conditions for the cas€ where a hizher LK. is used, which causes f2 to shift further.

toward the right, with greater reduction -in image signal. Diagram at right shows typical “output” stage.

What “I. F.” Frequency ?

® One of the very first questions that
the designer of a short-wave super-
het, whether the set be for commercial

| production or for one’s own shack, must

answer is: What intermediate frequency
(I.F.) shall T use? And the question
becomes a bit more complicated if the
set is to cover the broadcast band as
well as the shorter wavelengths.

Today there is a distinct understand-
ing of the LLF.’s importance. Fortunate-
ly, there is a distinct trend toward cer-

. tain values and it will be noticed that

1]
]

L e

§ 4

i e

1

most 15 to 550 meter sets have an LF.
hetween 400 and 520 ke.

“Gain” Considerations

From the standpoint of gain there is
little or no limitation—amplifiers can be
constructed for either high or low fre-
quencies (within the range 10 ‘to 550 ke.)
to have the same gain, though the lower
frequency amplifier will tend to cause
less trouble and will be more stable. But
with careful design, which simply means
more attention to detail, the higher fre-
quency amplifier can be made to be satis-
factory and reliable. The field is still
quite open, then, so far as the question
of sensitivity is-concerned. .One small
vote, then, for a relatively high LF.

Selectivity versus LF. Value

Selectivity.—Under this heading we
can group the major arguments control-
ling the L.F. choice: .

Adjacent channel selectivity—the abil-
ity to separate stations whose signals
differ by 10 or 15 ke.—may be first con-
sidered. 'In general, attempts to get the
same gain at 3 higher frequency as at
a lower frequency will mean that the
lower frequency amplifier will be sharper.
This selectivity iS} of course, highly de-
sirable, especially on the broadecast band.
But if the amplifier is composed of two
stages or more with tuned grid and plate
circuits, any I.F. value below 500 ke. can
be made to give satisfactory adjacent
channel selectivity.

Just as important as this type of se-
lectivity is what we have come to call
“image” or “double-spot” selectivity—
the measure of the set’s ability to reject

| signals differing from the oscillator by

the I.F, value but higher in frequency.

By EDGAR MESSING

Lack of this selectivity may be ap-
parent in two ways—stations may be
picked up at two dial settings, and sta-
tions may interfere with others differing
widely from them in frequency. As an
example of the second type, one commer-
cial receiver now on the market with an
I.F. of 500 kc. has its 129 meter police
band rendered useless by artificial inter-
ference from the 80 meter amateur sta-
tions. While this selectivity is primarily
a function of the signal frequency tun-
ing circuits, it is largely dependent on
the value of I.F.

Effect of I.F. on Selectivity

Figure 1A will help show the effect of
the I.F. on image frequency selectivity.
Curve “a” represents the response of the
signal frequency tuning circuit; this, for
the frequencies we are considering, will
be quite broad. The circuit is assumed
to be tuned to the signal “f”. The oscil-
lator in the superhet will be tuned to a
higher frequency, fl1. The amount of
image signal, f2, that will be passed on
to the I.F. amplifier depends. on the
amount reaching the first detector grid,
which in turn depends upon the rejec-
tivity of the tuned circuit. The amount
of image, then, is directly proportional
to the height of line f2 from the base
to curve “a’.

Figure 1B shows the same conditions
for the case where a higher intermediate
frequency is used. It is apparent that
the effect of using the higher I.F. is to
move f2 further from the peak of the
tuning curve and thereby lessen its
height. The image signal is correspond-
ingly reduced. From this viewpoint as
high an I.F. as possible is desirable.

This is the first distinet advantage of
a high ILF. that we have met and it is
a very important one. It is the primary
reason for the comparatively high values
now in use.

There are several other elements to
consider before making a final decision.

1. Direct Pick-up.—The 1.F. should be
such that the amplifier will not directly
pick up a strong signal, The proper
choice of frequency, good R.F. selectivity,
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and close shielding of the amplifier will
answer this problem.

2. Harmonics.—The harmonics of the
oscillator frequency can beat with signals
to cause unforseen reception and inter-
ference. A low oscillator frequency means
a large number of harmonics within any
range compared to a higher oscillator
frequency. Since a high LF. means a
high oscillator frequency, the higher the
intermediate frequency, the fewer the
harmonics within the receivable range.

3. Oscillator Range.—The frequency
limits which the oscillator should cover
on any band should have as low a ratio
as possible. This is desirable in the in-
terests of oscillator stability and input.
If an LF. of 100 ke. were used with a
signal range of 1500 to 3000, the oscil-
lator range ratio would be 3100:1600. If
500 kc. were the I.F. the oscillator range
ratio would be 3500:2000—a much lower
figure. The higher LF. is thus desirable.

4. Tracking.—The ability of oscillator
and detector to keep in step. With a low
I.F. the oscillator frequency and signal
circuit frequency do not differ much com-
paratively and little correction is neces-
saryv. A higher LF. will mean greater
difference between oscillator and detector
circuits and therefore more correction to
secure accurate tracking. The use of a
trimmer condenser will, however, com-
pensate for unavoidable tracking differ-
ences. One small vote for a low LF.

5. Frequency Range and “Wobbula-
tion.”—This point has not seen much
light as yet but will come into more
prominence shortly. At the higher fre-
quencies, say, 12 meters and below, the
transmitting station’s frequency may
wobble noticeably, unless the station is
crystal-controlled. For 10-meter recep-
tion the I.F. can very well be in the
neighborhood of 5000 ke.

Our arguments seemed to have summed
up in favor of a high LF. or maybe the
author was somewhat prejudiced at the
start. Experience has shown that for
reasons considered briefly above, the
value should not be too close to the
broadcast band. A good compromise value
and one that has been adopted for many
commercial sets is 465 ke. This does not
mean 465.00; any value in that neighbor-
hood may be used.
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I, W. Secor is bhere shown trying out the S-Tube PPortable
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“All-Wave” Superhet designed by Mr, Denton.

@® MORE detailed information covering

the connections of the detector and
oscillator systems would not be amiss at
this point, as this is generally a stum-
bling block for the average constructor,

A detail drawing of the cireuit incor-
porated in the receiver covers this point
clearly. By referring to the coil speci-
fications as printed in the August issue
of SHORT WaVE CRAFT, one will note that
a winding is specified as the “coupling
winding” and for every band there is
a ditferent number of turns. Do not con-
fuse the circuit of page 207 with the
circuit as shown in this section of the
article,

In the original circuit the only coupling
between the oscillator and first detector
was the inductive effect between the two
coils located two inches between centers.
The reason underlying the use of the
inductive coupling was that it offered
the easy way out of a hard problem.
It is a simple matter to couple circuits
when the tubes are of the cathcde type.
But with the two-volt type there are no
cathodes.

If the set is to be built using the
two-volt tubes, use the circuit as shown
in the August issue; if six-volt tubes are
used, then the ecircuit shown here can
be followed.

8$-Tube Portable

“All Wave"”

*-Het

® By CLIFFORD E. DENTON

Last month Mr. Denton described the general line-up and circuit of his

latest 2-volt “portable” 8-tube superhet.

This super is a real job and will

appeal to hundreds of people who want a good portable receiver using
high-gain tubes, and a set, moreover, which can be carried easily. Diagram
and data are here given for building this super also with the new 6-volt

automobile tubes.
tubes.

Do not wind the pick-up coils on the
oscillator coil forms and subtract these
turns from the total number of turns
wound on the sccondary of the first de-
tector coil. These additional turns are
for the purpose of coupling only, and
actually add but little to the inductance
of the detector secondary.

If the coupling is too great between
the oscillator and the detector, then a
small aluminum shield should be placed
between the coils, so that the greatest
coupling takes place through the coupl-
ing coil winding on the oscillator.

This small shield should be placed in
the center of the small coil mounting
platform. The physical details are given
in the sketch.

Changes for Six-Volt Operation
There are many builders who would
like to use the six-volt tubes in place

This set works a loud speaker on either 2-volt or 6-volt
Regeneration is used to provide maximum “pick-up” range.

of the two-volt type, especially for ser-
vice in the automobile or the motor boat.

A complete circuit is given with the
necessary changes for operation with
these cathode type tubes.

It will be necessary to change over
the four-prong sockets to the five-prong
type. There will be eight fives instead
of six four-prong sockets in the parts
list.

The following changes in the parts list
will also have to be made.

25 becomes 15,000-ohm, 2-watt resistor
(International Resistance Co.).

27 becomes Acratest by-pass condenser,
.02 mf., 200 volts, No. 2817.

26 becomes Frost potentiometer, O0;:
10,000 ohms, No. 6188.

18 becomes b500-ohm, .5-watt resistor
(International Resistance Co.).

Rear view of the new Denton Portable Superhet,
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A view of the superhet #looking up from under.”
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922 becomes 500-ohm, .5-watt resistor
(International Resistance Co.).

39A is a 2,500-ohm, 1l-watt resistor
(International Resistance Co.).

40A is a 700-ohm, 1-watt resistor (In-

ternational Resistance Co.).

The speaker should be wound with a
winding suitable for operation with the
38 type power pentodes connected in
push-pull. If such a speaker cannot be
obtained, then an output transformer
should be used to match the output of
the tubes to the speaker to be used. It
is important to use the proper output
matching transformer, if the maximum
efficiency is to be obtained from the set.
Proper matching will permit the builder
to obtain the same quality of reproduc-
tion which is to be had with the parts
as specified in Part 1.

It is amazing that 1.2 watt connected
to a good speaker in a proper manner
should give such satisfactory reproduc-

If the reader cannot build the chassis,
due to lack of equipment, the author will
be glad to advise where the completed
chassis ean be obtained.

Mount the tuning condensers on the
front panel. After the condensers are
mounted the small coil platform should
be bolted down on the condensers. Mount
the coil sockets; that is all the work
that should be done on the front panel
at this time.

The first detector socket should be
mounted on the right-hand front of the
chassis. Then, running along the back,
place the first, second intermediate fre-
quency amplifier tubes, and the second
detector. The oscillator tube is mounted
on the left and near the front of the
chassis, this socket being backed up to
the rear by the sockets of the output
pentodes and the first audio tube. The
first audio tube is mounted in line with
the second detector.
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der one of the wafer socket mounting
bolts and solder the small end of the
lug to one of the socket filament con-
nectors. The A-plus connection is then
run and it is the one wire common to
all sockets.

Wire all grid leads. Run the grid
leads in the shortest possible manner.
Be sure and mount the intermediate fre-
quency transformers so that the grid
and plate leads furnished with thesa
parts are run in the shortest possible
manner to their respective socket ter-
minals.

Wire in all of the grid returns. In-
cluded under this section there are the
by-pass condensers and the isolating re-
sistors. As these parts are self-mounted,
care must be used in soldering. At this
time complete all grid and grid return
connections. This holds true for both
the audio and the radio sections of the
receiver.

e —— e —

tion. For example, signals from a sta- A six-prong wafer socket is mounted Wire in all plate leads. This is the
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Wiring diagram of Mr. Denton’s S-tube portable superhet which

tion over four thousand miles away come
in loud enough to be heard all over the
house. One would believe that the sig-
nals were from some broadcast receiver
tuned to a station located within four or
five hundred miles.

Short-wave reception is erratic at best,
compared with reception on the broadcast
band, but the “kick” of good loud speaker
reception from stations more than 5,000
miles away is worth while. Reception
from stations on the conventional broad-
cast band areuned in a manner that
would give due credit to any good broad-
cast receiver. For complete broadcast
band coverage one must use two sets of
coils, as the size of the tuning condensers
will not provide the correct capacity ratio
to cover the entire band.

Construction
The first thing to do is to lay out the
front panel and the chassis. This should
be done in accordance with the drawings
accompanying this article. Use half-hard
sheet aluminum about 1/16 jnch *hick.

on the back of the chassis, so that con-
nections can he made to the battery-
speaker case through the six-wire cable.
The “C” battery is carried in the space
under the receiver chassis, thus insuring
short leads and reducing the number of
wires running in the cable.

Mount the push-pull transformer un-
derneath the chassis as shown in the
photographs. The rest of the small parts,
such as the resistors and the filtering
or isolating condensers, are held in place
by the wiring.

Wiring Details

The proper wiring of any radio set
is half the battle on the road to a real
radio receiver. Use a clean iron and
heat the joint being soldered well. See
that all surfaces are clean!

A receiver which is to be used as a
portable needs particular care when it
comes to wiring. Every connection should
be good mechanically before it is soldered.

Wire all filaments. This is easy in the
two-volt model. TUse soldering lugs un-
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utilizes 2-volt tubes.

last thing to be done under the chassis
and nothing more need be said on this
point.

Solder in three pieces of stranded, in-
sulated wire to be used as “C” battery
connections. The “C” battery lies in the
open space to the rear of the sensitivity
control. Have these leads about six
inches long for convenience sake. There
is plenty of space to place a standard
22-volt “C” battery in this space.

This completes the wiring of the chas-
sis and the front panel can be mounted
in place. This panel is held in position
by the three variable resistors and the
two lower holding screws of the National
dial.

Testing

Of course, the first thing to do is tune
the intermediate frequency amplifier to
465 ke. The method by which this is
done will depend upon the equipment on
hand which can be used for this purpose.

DO NOT USE A METAL SCREWDRIVER FOR
TUNING OR ADJUSTING I.F. TRANSFORMERS
WHEN THE BATTERIES ARE CONNECTED!
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Six-volt automobile tube wiring dingram for Mr. Denton’s S-Tube Portable “All-Wave” Superheterodyne rec(‘iver.‘
The above statement is very impor- Detector secondary is space wound 12 turns 120 10 300 METERS—Dctcctor
tant! The use of the metal screwdriver to the inch with a winding length of 1Y inches Primary...... 6 turns No. 30 D.S.C.
must be avoided; when one is adjusting S‘ant Secondary.... 78 tarns No. 30, D.8.C.
the set serews on the tops of the shielded The oscillator secondary is space wound 12 Regeneration.. 30 turns No. 30 D.S.C.
cans and the serewdriver s]ipq bang- goes turns to the inch with a winding length of Oscillator .
o 5 1 inch. .
all of the tubes, unless a small fuse is " g;‘;f:, SR ii N gg g:g
5 BF . 3 . condary. ... urns No, 28 D.S.C.
included in the plate circuit. Fuses such 55 TO 125 METERS—Dectector Coupling... ... & tuins Ne2 a0 DSt

as the Little fuse should be use for safety
any way.

After the set has been adjusted, check
the battery voltages, and if the filament
voltage is too high on the tubes, place
a small resistor or rheostat in series with
the filament line and carry this resistor
in the battery-speaker case.

Connect the set to an antenna and
ground, tune in a signal and adjust the
regeneration control below the point of
spilling over.

Set the tone control for the required
pitch and see if the action of the sen-
sitivity control is smooth over the en-
tire range.. If this control is not smooth
in action, then vary the “C” bias voltage
at the battery to some lower value, al-
though experience proves that the best
action will be obtained from the 22.5-volt
connection.

The wavelength ranges of the five sets
of coils and the number of turns required
are -as follows:

14 TOo 30 MRETERS

) SE Detector
Primary...... 4 turns No. 30 D.&.C.
‘Secondary..... 7 turns No. 20 Enam.
Regeneration. . 5 turns No. 30 D.S.C.

Oscillator
Plate......... 4 turns No. 30 D.S.C.
Secondary..... 6 turns No. 20 Enam.
Coupling...... 1 turn No. 20 Enam.

Detector secondary is space wound 6 turns
to the inelh with a winding length of 114 inches
scant.

Oscillator secondary is space wound six
turns to the inch with a winding Icngth of
1 inch.

28 10 GO METERS—Dctector

Primary...... 4 turns No. 36 D.S.C.
Secondary.... 14 turns No. 20 Enam.

6 turns No. 30 D.S.C.
Oscillator
Plate........ 4 turns No. 30 D.S.C.
Secondary.... 12 turns No. 20 Enam,

Coupling...... 2 turns No. 20 Enam.

Regencration. .

5 turns No. 30 D.S.C.
35 turns No. 20 Inam.
16 turns No. 30 D.S.C.
Oscillator :
5 turns No.
24 turns No. 20 Enam.
3 turns No. 20 Enam.

is space wound 24
a winding length of

I'rimary......

Seecondary. ...
Regeneration., .

Plate........ 30 N.S.C.
Secondary. ...
Coupling......

The deteetor secondary
turnx to the ineh with

134 inches,

The oscillator secondary is space wound 24
turns to the ineh; length of 1 ineh.

0SC.COIL ~

CONNECTIONS

OET. COIL
CONNECTIONS

REG.

SEC,

ANT,

b\; LOOKING DoOwN ON TOP OF SOCKET 7
f N\
MthON v BRLO\SNN

50 K
24 / 74 ,
o 7 ///@f g
// /
D
% %0/ ek o
| A-TB=
S y

Diagram ahove shows the connections of
detector and oscillator ecofls to 6G-pin
forms, and lower dingram shows: the
line~up of battery cable plug terminals,
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The detector secondary is space wound 56
turns to the inch with a winding length of
13 inches,

The oscillator secondary is space wound 56
turns to the inch; length of over % inch.

240 TO 550 METERS—Detector
Primary...... 10 turns No. 30 D.S.C.
Secondary ... .114 turns No. 30 D.S.C.
Regeneration.. 48 turns No. 30 D.S.C.

Oscillator
Plate........ 30 turns No. 0 D.S.C.
Seeondary.... 70 turns No, 2% D.S.C.
Coupling...... 8 turns No. 20 D.S.C.

Parts List
—Alden antenna-ground assembly,
2—Ilammarlund 86 isolantite . sockets.
$—National 150-mmf. tuning condensers
ST-150, 1
2 National type “B” qQials VB-D,
S—International resistor, 1 meg., -1 ‘watt.
6, 14—Illini mica econdenser, .000125-mf.
7, 16, 20, 24, 32, 35—4-prong Eby sockets.
8, 10, 19, 23, 31, 39— Acratest by-pass condensers i
No. 2817, capacity .02-mf.
9—Trost 250,000-0ohm potentiomefer No. 6189
11—A\licamold resistor, 30,000 ohms, 1 watt,
15—International resistor, 1 meg., .5 watt.
17, 21, 20—.Acratest 465 ke, transformers,
18, 22, 30— Acratest resistors, 50,000 ohms, .5

1,2
3,1
4,1

t

watt.
“i—Acratest resistor, 15,000 ohmns, .5 watt.
“6—Frost potentiometer, 100,000 ohms, No.
G188.
ST—Acratest resistor, 30,000 ohms. .5 watt.
28— Aeratest resistor, 60,000 ohms, . watt.

33—Nicamold condenser, .001-mf.

34—Acratest I.F. choke No. 2871.

35—Aecratest resistor, 150,000 ohms, 1 watt,

36—Acratest coupling condenser, .075-mf.

3T7—Frost potentiometer, 500,000 ohms.

10—Acratest push-pull input transformer No.
5834,

41, 42—TFby 3-prong sockets.

43, 44,45,46,47,48—Pins of Eby 6-prong socket.

49—Power, switch mounted on (37).

Special drilled and folded panel and chassis,
Blan, the Radio Man.

3 Hammarlund tube shiecldg, type TS.

(Continued on page 308)

¥
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-HAMMARLUND-
HIGH FREQUENCY

7
3 4
£

SUPERHETERODYNE.
{ PROFESSIONAL MODEL)

=D

"THE COMET PRO"

How the various units comprising the Hammarlund “Pro” are connected.

Hammarlund Comet *“*Pro.”

l® A HIGH frequency receiver for 1%

to 20 megacycles, having a sensitivity
llof better than ' microvolt, has just been
lideveloped in the laboratories of the Ham-
i marlund Manufacturing Company of New
| York City. It has a frequency range of
120,000 to 1,500 kec., or 15 to 200 meters.

An 8-tube A.C. operated superhetero-
{ dyne, this new model, known as the
i Comet “Pro,” incorporates such features
fas “band spread” tuning at any fre-
i quency within the range of the receiver,
f an intermediate oscillator for CW code
l reception and for phone station finding,
I outlet for humless headphone operation,
i loud speaker connection, vernier controls,
| ete. The selectivity is such that the over-
1 all response curve averages only 30 kec.

wide at 10,000 times input. The sensi-
tivity is so high and the receiver noise
level so low that under test in a promi-
nent laboratory it was found possible to
read a CW code signal at 20 words a
minute (single transmission) when the
input to the receiver was only 1/40th
microvolt per meter.

The receiver uses three ’27s, two as
oscillators and one as an audio; two ’35s
in the intermediate frequency channel;
two '24s as detectors, and a 80 full-wave
rectifier. A ’27 is used in a resistance-
coupled A.F. stage to provide “clean”
and “humless” headphone signals. On
all but the very weakest signals sufficient
output is obtained to operate a loud
speaker at moderate volume.

i

Exterior and interior

of Hammarlund
“Pro” short-wave receiver.

Interchangeable plug-in coils are used
to shift from one frequency range to
another. Two coils, one oscillator and
one wavelength, constitute a set and each
set of coils covers a frequency range of
approximately two-to-one. The coils are
wound on extruded isolantite forms, 1%
inches in diameter, and plug into special
extruded isolantite sockets with double
grip clips, insuring reliable electrical
connection with consequent freedom from
noise due to variation in resistance.

The receiver has a %-inch black crackle
finished alumihum panel and is housed
in a brown mahogany cabinet 20% inches
long, 9% inches high and 13 inches deep.

of the month

June 17—Pan American Program, 11 :15.12 mid-
night (N. B. C.)—W2XAD, 9,530 ke.,, WGY.

June 18—Next IHeavyweight Championship, 10-
10:30 p.m, (N. B. C.)—WSXK, 6,140 and
11,870 ke., KDKA.

June 19—Broadeast to Switzerland, 1-1:30 p.
m. (N. B. C.)—W2XAD, 15,330 ke.,, WGY.
June 19 to July 15—A. & P. Gypsies, Brazil,
| 9:45-10 a. m. (N. B. C.)—W2XAD, 15,330

ke., WGY.
June 20—Rungs o® the Ladder series, Sir Wil-
liam Robertson, from London (C. B. 8.).
June 21—Sharkey-Schmeling, 10 p. m. to Good-
night (N. B. C.)—German, W2XJAF, 9,430

ke, WGY. Spanish, W2XAD, 15,330 ke,
WGY. English, W8XK, 11,870 and 6,140
ke., KDKA.

June 25—Northwest Sangerfest, 10-11 p. m.
(N, B, C.)—WS8XK, 11870 and 6,140 kc.,
KDKA.

July 2—British Emp. Bldg., 11 :15-11 :45 p. m.

| (N. B. C.)—W2XAD, 15,330 ke., WGY.

{ July 83—Tirst Natlonal- Sangerfest. 4 :45-5:30
p.m, E.D. S, T. (N. B. C.)--W2XAD; 15.330
ke, WGY.

July 4—Special Independence Day Program,
speech by DI’resident Justo of Argentina and
musical program. from Buenos Aires (C. B. S.).

July 4—Independence Day Banquet. speakers
inelnding Ambassador Mellton. Dr. Nicholas
M. Butler, and the Lord Mayor of London,
from London (C. B. S.).

July 5—Veneznelan Program, 11:30-12 noon,
E. D. S. T. (N. B. C.)—W2XJ\D, 13,330 ke.,
WGY.

July 7—Gertrude Fderle broadeasting from an
aquaplane in the Hudson River. being towed
behind a speed boat (C. B, S.).

July 7 and 14—Braziliann American Coffee, 5-
5:30 p. m,, E. D. 8§, T. (N. B. C.)—WS8XK,
6,140 and 11,870 ke., KDK.A.

July 9—S8peech by Premier Fduard Herriot of
France, from Lausanna (C. B. S)).

July 10—Piano recital by Ernest ITutcheson,
from London (C. B. 8.).

July 11—Rungs of the Ladder. George Bernard
Shaw, from London (C. B. S.).

July 12—Pilgrims Washington BRicentennial
Dinner, speakers Winston Churchill and Dr.
Nicholas M. Butler. from London (C. B. S.).

July 14—Cesare Sobero and N. B. C., Conc,
11 :15-12 midnight, E. D, §. T. (N, B. C.)—
Requested by wire to KDKA.

All-Wave Switch

@® HERE is a new all-wave switch manufac-

tured :by the Oak Manufacturing Company
of Chieago. I1l. This switeh is especially de-
signed for the new .“all-wave” receivers to be
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featured this season, and because of the sur-
face-cutting  contact used, pertect. noiscless
gwitching is obtained even at the highest fre-
quencies.  The all-wave switch is 1% x 2 5/16
inches and can be mounted below a 2-inch chas-
sis, using a single 3-inch mounting hole. A
keying pin to prevent the switch from turning
ix also included. 'The length depends upon the
number of switching sections required. The
mechanical construction is unusually  sturdy
and embodies the following features: Steel end-
plates, Y-inch steel shaft, heavy brass side-
supports, brass bearings, and silver-plated phos-
phor bronze contact-clips.

The silver-plated contact-clips maintain a

contact resistance below 1/1000-0hm when the
switeh is in motion as well as at rest.

New band selector switch,
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Winners in the Second
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Set Builders’® Contest

FIRST PRIZE~$50.00 Won by EDWARD G. INGRAM

Mr. Ingram’s De Luxe Short-Wave Receiver.

Edward G. Ingram, of New York City. walks off with the
the JUNE c¢ontest, with
ceiver illustrated above.
been awarded n prize,

® COMPACTNESS combined with sen-
sitivity sufficient to receive short-wave
stations throughout the world was the
primary consideration in the develop-
ment of the short-wave receiver submit-
ted for this contest. It was not the
intentjion to build a minute receiver on
the order of the coat-pocket or cigar hox
type, because greater sensitivity was re-
quired -than could be obtained from a
receiver of this size, but rather to pro-
duce one small enough to be placed by
a bed for convenient use day or night.
While A.C. operation was a require-
ment 'for home use, it was thought de-
sirable. to build a receiver which easily
could. be changed for battery operation

“first prize” honors in

his well designed and beautifully bhuilt short-wave re-
There were only four entrles for June and each has
Come on, boys, send us some more sets!

so that it could be carried in an auto-
mobile at times to test reception condi-
tions in other localities. This does not
mean that operation with the car in
motion was intended.

Space limitations called for a receiver
having linear dimensions of approximate-
ly 7% x 7% x 7% inches. This made
impracticable the use of a tuned R.F.
stage, which would call for two coils in
separate shielded compartments. To ob-
tain the necessary sensitivity without a
tuned R.F. stage, a screen-grid detector
is used. This will bring in signals which
would be inaudible with a three-element
tube. The detector is supported by an
untuned R.F. stage, choke-coupled, and

JACK foR
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i
also provided with a screen-grid tube.
This stage supplies some additional gain
in amplification, eliminates “dead spots”
in the tuning range, and permits either
a long or short antenna to be used with-
out affecting dial settings and ‘smooth
regeneration, c il

The A.C. tubes used are a type 35 in
the R.F. stage, a ’34 or 24 in the de-
tector stage, and a ’27 in the audio stage.
For automobile service it is merely neces-
sary to use the 6.3-volt automotive tubes
and take the filament supply from the
car battery and the plate supply from
dry batteries.

Knowing that the successful perform-
ance of a short-wave receiver depends
to a considerable extent upon the design
of the A.F. stage into which the de-
tector works, considerable thought was
put into this end of the receiver. Owing
to the high A.C. plate resistance of the
screen-grid detector, transformer coupl-
ing is unsuitable, at least with the trans-
formers now available. With resistance
coupling the L.R. drop in the plate re-
sistor seriously reduces the voltage avail-
able on the plate of the detector, unless
a voltage supply greater than 180 is
obtainable,

It was well known that provision of a
choke in the plate circuit in place of the
resistor would be a solution to the dif-
ficulty, but the problem was to find a
choke of the necessary high impedance
which would fit into the small space
available in this little receiver.

In a recent issue of SHORT WAVE
CRAFT, Robert Hertzberg pointed out
that the secondary of an audio trans-
former sometimes could be used to fulfill,
the purpose of a series plate choke. Ex-
periments showed that some of the large
type transformers worked very nicely in
this way, but these also were too large
for the set. At last an old type Pacent
No. 26 audioformer was found, having
very small dimensions and shielded with
a white metal cover which harmonized
with the aluminum chassis and box,
Tests showed that the secondary of this
transformer functioned nicely as a high
impedance choke, and it fitted easily into
the set. With this transformer and
proper by-passing of the R.F. current,
the set was found to regenerate smoothly
on all short-wave bands when the plate
voltage was 180.

While primarily designed for earphone
reception, it was found that this little
receiver would operate a loud speaker
with good volume on many local and dis-
tant stations. The first evening the per-
fected receiver was put in operation, the
following stations were received within
a short period: VE9GW, Bowmanville,
Canada; EAQ, Madrid: FYA, Pontoise

(Continued on page 315)
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SECOND PRIZE~—~$25.00 Won by PAUL V. PRICE

Short-Wave Portable.
Photos at left and below show the ¢“sc¢e-
ond prize” winner—a “Hiker's” S. W.
i
)

portable recciver, built by Mr. Price.
The wateh is shown for comparison.

O o

717

o L
S i 10 s b, L T AT

. W& n
B+'DET B+ AMP

Wiring hook-up used by Mr. Price in

building the “Hiker's” short-wave port-

able receiver, which is desizned for use
with phones.

are of wood and not cardboard. Remove
the paper on the box by placing it in
warm water for a few seconds. Allow
it to dry, and sandpaper it with fine
sandpaper. Remove the tops and bot-
toms from the two “middle” boxes so
that only the frames remain. From an-
other cigar box cut two pieces of wood
2 x 63% inches or just the length neces-
sary to fit inside the frames. Put one
o frame on top of the other and hold them
AR AL RIS T permanently together by nailing the

strips on the inside of the frames, so

® PERHAPS the most difficult part of 1 box 5% x T% x 2% inches—Bottom that they are 1% inches from the bottom

the building of this “HIKER’S SHORT of container. edge of the double frame and 1 inch from
WAVE PORTABLE” is the construction of 2 boxes 5% x 7% x 2% inches—middle the top edge. The “top” part of the
he container or carrying case. Secure of container. strips supports the panel and a board
cigar boxes of the following sizes or cut 1 box 5% x TY% x 2% inches—Top of can be placed on the other edge to sep-
down larger sized ones to fit the require- container. arate the set from the batteries, if de-
ments: Make sure that all parts of the boxes (Continued on page 314)
e e

THIRD PRIZE—~$12.50 Won by SAMUEL RUBIN

® FRANKLY, I have been dabbling with

radio receivers for about five years.
Most of the sets I have used have been
standard commercial short-wave receiv-
ers and converters, but lately the build-
ing itch got me. I wonder how many
of you short-wave enthusiasts have had
the extreme pleasure of building your
own? You that have will know just how
it feels to complete a new receiver of
more or less your own design, hook it
up and thrill at the first reception,

The amateur builder is always looking
for a circuit which is particularly ae-
ceptable to his pocketbook as well as his
ability. My problems were just this.
Batteries are a nuisance and bulky and

I (00025 MF T REC 10
g :

OUTHUT

Miniature S-W Receiver.
Mr. Rubin built one of the smallest, efficient short-wave re-

TO ceivers that we have seen; note the comparative size of jack-
BATT. ?_?J\gEQ knife. Diagram for Mr. Rubin’s set is given at the left.

y
j: B ser therefore out of the question. Then my set must be A.C.
L operated. To build a “B” power supply is costly, and greatly
increases the size of the set. Why not utilize a supply already
available in my broadcast receiver? Well, why not? And I

2] ON CONTROL

= 25,000 1oV ac did! T had heard that the new automobile tubes were excellent
REGENERATION| N for short-wave reception and because of their being excep-
L CONTROL 3 > tionally small in size were particularly desirable. Secondly,

= (Continued on page 314)
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SHORT WAVE

LEAGUE

A Real Live Club

By ROBERT HERTZBERG,

® WHAT holds a successful radio club

together? A club station, comfortable
meeting quarters, good technical talks,
an energetic president, code lessons? All
these factors are undoubtedly important,
but there is still another—diversification
of interest. Or in less high brow lan-
guage: don’t talk radio all the time, but
change the subject occasionally.

Too much of a good thing is never
too good. Even the most enthusiastic
radio nut’s interest will wane just a
little if he is fed oscillating cireuits, di-
rectional antennas and screen-grid tubes
every meeting. The man who is inter-
ested in radio is invariably also inter-
ested in scientific things in general, for
a man cannot know something about
radio without also knowing something
about the related arts of physics, chem-
istry, optics, ete. Some member who is
only a beginner at radio may be an
accomplished expert at back-yard astron-

e e e SRS
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omy, and may be able to deliver an
altogether impromptu but highly inter-
esting talk on home-made telescopes. An-
other may have had practical experience
with X-ray tubes, and can tell some of
the extraordinary work being done with
them.

One of the best examples of a radio
club that has followed and encouraged
this policy of diversification is the Bronx
Radio Club, located in the borough of
the Bronx in the City of New York.
Started in 1922, it is still running strong
and shows no sign of letting up. Its
membership list has included and still
includes some very well known radio per-
sonages, who find relaxation and enjoy-
ment in the weekly meetings. These are
held in the cellar of the home of Frank
Frimmerman, W2FZ, one of the pioneer
short-wave amateur phone operators of
the East. This meeting place is no ordi-
nary dusty cellar, but a fully finished

T e e e ot e e e . e P g

Above—~Frank Frimmerman, who took
time to pose for us although highly ab-
sorbed in reading an article in SIIORT
WAVE CRAFT. Mpr. Frimmerman is a
very active member of the Bronx Radio
Club and he huilt the beautiful trans-
mitting and receiving station shown in
the photo at the top of the mnext page.
The club makes jts headquarters at his
home, where the station is loented. Some
of the trophy cups won by this clul) are
Shown in the bhookease at the left.

room about 30 x 15 feet, equipped with
an illuminated blackboard, a code prac-,
tice table and a closet for books:and ap-
paratus. Over the blackboard is 'a large
window shade which makes an ‘excellent
screen for motion pictures and lantern

WWW.americanradiohistorv.com

. elry, and matrimony (and how!)

. you know! !

-

HONORARY MEMBERS
Dr. Lee de Forest
John L. Reinartz -
D. E. Replogle
Hollis Baird
E. T. Somerset

q
Baron Manfred von Ardenne
vk,
=L

Hugo Gernsback -
Executive Secretary

-

Y e

slides. The walls are decorated with
handsomely framed pictures of famous
radio stations, conventions, deceased
members, etc.

The meetings are generally character-
ized by their informality . and:total dis-
regard of parliamentary procedure. If
no definite talk is scheduled, the chatter
of the thirty or so men present will
range all the way from tire trouble to
the correct method of neutralizing a 500-
watt power amplifier. However, let one
unusual idea or suggestion pop up, and
immediately a round table discussion will
take place. Everyone is encouraged to
talk; sometimes a sixteen-year-old high
school sophomore is able to explain some-
thing that has stumped another man old
enough to be his grandfather.

The best talks and lectures seem to
be the extemporaneous ones. The club’s
star performer is S. Young White, inter-
nationally famous for his work on the
various Loftin-White contributions to the
radio art, whose versatility. and.ready
wit are the marvel of his listeners. A
radio engineer of long.experience, he is
also a flier of no mean ability, and dur-
ing an involved description of a com-
bination one-tube oscillator-modulator
circuit he is quite likely to digress into
the tricks of getting out of a tailspin or
on how to unwrap yourself from a balky
parachute.

Although radio has been and always
will be the main topic of conversation,
a list of the other subjects that have
been discussed expertly and at greab
lengths reads like the table of contents
of the Encyclopedia Brittanica. Let's
see: astronomy, photography, aviation,
life saving, boating, automobiling, mathe-
matics, optics, the theatre, amateur and
professional movie making, target shoot-
ing, medicine, psychology, politics, jew-
Very
frequently a member will walk in with
a movie projector under his arm, and
entertain with films of his own making.

It isn’t safe for anyone to “pull a
boner” in geography, for many of the
members are or have been ship operators
and are as familiar with rick-shaws-and
camels as they are with the nearby:sub-
way. Radio operators do see the w}orld,

T
- The Bronx Radio..Club has long been
active in amateur radio -affairs in the
Second District and has patrticipated in
many activities and won handsome prizes
in competitions. An accompanying pic-
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A Short-Wave Radio Club what am!

Here’s what the editors
like to see und we hope that this will be the start of an ava-
Innche of photos of SHORT WAVE LEAGUE clubs all ever

Oh Boy!

the country~—we shall use all we can.

ture shows some of the trophies mounted
im a modernistic cabinet that adorns
Frimmerman’s station upstairs.

The Bronx Radio Club does not have
a club station, as such, but since W2FZ
is only ten :feet upstairs, this station
receives numerous visitors on Friday
nights, when the meetings are held. The
equipment, which is now being rebuilt to
accommodate the latest ideas in amateur
practice, is pictured herewith. Every-
thing is mounted on or behind vertical
aluminum panels, which are machine fin-
ished. When the outfit is finished, there
will be two independent short-wave re-
ceivers, a broadcast receiver, power am-
plifiers for all three, a television unit,
and a complete 250-watt- phone trans-
mitter. Everything is being made by
Frimmerman himself, who is not a radio
engineer, as his apparatus would indi-
cate, but a furrier!

Except for. special holidays, the club
has not skipped a Friday night meeting
for more than ten years, summer or win-

When to

Verifications from G5SW
“Wobld Kadio” is the offici.l organ of the
British Broadeasting Corporation. Therefore,
the following. letter and its accompanying in-
structions may be read with protit by all shert-
wave listeners:

WORLD-RADIO

Savey Hill, London W.C.2
DEAR Sik':

Owing to the large numher of requests for
the confirmation of reported reception of our
experimental ghort-wave station, G5SW, it has
heen decided to include sueh questions among
those which this journal answers in the course
of its service known as ‘“Which Station Was
That?” The ‘conditions under which these
questions are answered will be found in the
accompanying leaflet to which special attention

i3 directed.

For experimental purposes G5SW radiates
the London programme, at the following tinies:
12:30 p. m.,, 1:30 p. m.,, 7:00 p. m., midnight.
Exeept on Saturdays and Sundays.

In the meantime, we are glad to be able to
confirm that according to the particulars you
t']l;)r';lllsh, you reccived .G5SW on September 1st,

Yours faithfully,
EDITOR.

Get Your Button!

The illustration here-
with shows the beautiful
design of the *Official”
Short Wave League but-
ton, which is available to
everyone who becomes a
member eof the Sheort
Wave League.

The requirements for
joining the League were
explained in the May issue; copies of rules
will be mailed upon request. The butten
measures 34 inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

Please note that you ean order your but-
ton AT ONCE — SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A solid gold but-
ton js furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 96-98 Park Place, New York.

—

What a Station!
is shown eon the opposite page.
and built this elahorate amateur transmitting and reeeiving

Mr. whose likeness

wenius who desizgned

Frimmerman,
is the

station.

This is truly a record
of which to be proud! Many of the
charter members, men who now have
families or perhaps other hobbies, still
attend. The membership is by no means
limited to the Bronx; men come from
Long Island, Westchester and New Jer-
sey. Members who have not been around
in four, five or eight years may drop in
unexpectedly from = California, South
America, Europe or Japan, to find a
hearty welcome and an enjoyable meet-
ing.

The club has a treasurer, but he isn’t
too persistent. If money is needed, say,
for one of the occasional “hot dog” par-
ties or for an exhibit at some convention,
it appears mysteriously out of some
place. The word is simply passed around
—not the hat—and everyone contributes,
perhaps a dime, perhaps ten dollars,

The meetings are always open. All a
visitor need do is identify himself as a
radio man. and he is welcome to a seat—
if he can find an empty one!

ter, rain or shine.

LiSten i1 By Robert Hertzberg

American Stations

Station WOXAA, Chicago, is now using
11,830 ke, or 25.36 meters.
W2XE, formerly located in Jamaica, Long

Island, has been moved to Wayne, N. J., where
the 50-kw. transmitter of WABC, key station
of the Columbia network, is located. Tt has
also been licensed to use 11,830 ke., or 25.36
meters, and 15,270 ke, or 13.65 meters.

A Good Suggestion

J. M. Covington, Corregidor, Cavite, Philip-
pine Islands, writes:

“It is suggested that the ‘star’ United States
short-wave broadcasting stations bhe added to
vour list of ‘star’ short-wave broadeasting sta-
tions published in SiorT Wave Crarr.  Accu-
rate schedules of the most powerful U. S. sta-
tions will save your foreign readers a lot of
sleep.

“Among the most important short-wave sta-
tions that I have received with good clarity
on the loud speaker are the following:

WSXK, Pittsburgh, 25.24 meters.

W2XAF. Schenectady, 31.48 meters.

FYA, France, 19.68 and 25.63 meters.

I2RO, Reme, 25.42 meters.

I3RO, Rome, 80 meters.

G5SW, England, 25.33 meters.

Konigs-Wusterhausen, Germany, 31.38 meters.

WWW.americanradiohistorv.com

VK2ME, Australia, 31.28 meters.
VICIME, Austratia, 31.38 meters,
F3ICD, Saigon, Indo-China, 49.1 meters,
RV15, Khavarevsk, Siberia, 70.2 meters.
HSP2, Bangkok, Siam, 41 meters.
VQiT1.0, Africa, 49.5 meters.

Moscow, 50 meters.

PLV, Java, 31.86 meters.

Rabat, Morocco, 23.38 meters.”

Your suggestion is a good one, Mr. Coving-
ton. and we will feature the American stations
as well as the foreign ones in the next issue,
As a matter of fact, we intend to revise the
whotle list eompletely, as there have heen many
changes between issues.

Schedule of Rome

From A. N, Lump, 4413 North Tth Street,
Philadelphia, Pa.:

“On a ecard reeeived from I2RO they state
that thcy broadeast on 25.4 and 80 meters
from 1700 to 1830 and 2030 e 2330 Central
European Time, or 11 a. m. to 12:30 p. m. and
2:30 to 5:30 p. m., E. S. T. I also wish to
state that after trying about -eight other short-
wave logs and magazines, I find yours the hest
in every respect. Your log and time table
are great.”
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Fig. 5 (left).
I"hoto of the
Duplex - Pi-
ode Triode—
otherwise
knownasthe
3a. The type
83 is identi-
eal, with
exception of
the filnment
rating. It is
6.3 volts for
the 85 and
2.5 for the35.
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Fig. 9 (left).
This is the
new high-
voltage rec=
tifier eapn-
ble of deliv=-
ering Z30ma.
Fig. 7, right,
the new 29
and 69 spe=-
cinl detector
having two
separate ca-
thodes and
zrids.

New Receiving Tubes —
Detectors and Rectifiers

By LOUIS MARTIN

® SINCE the days of the crystal re-

ceiver, old-timers have been seeking
means whereby the quality secured from
the crystal detector may be obtained
from vacuum tube detectors. Not many
years ago, sensitivity and volume were
the main requisites of a good receiver,
but today, with 1-microvolt sets in com-
mon use, engineers have been turning
their attention toward quality.

Some remarkable strides have been
made in this direction already, and the
rather recent announcement of the re-
turn of the old diode (two-element) de-
tector marks another milestone in the
march toward quality.

Ten years ago audio transformers were
peaked at 1,000 cycles so that the re-
sponse of the audio amplifier would be
a maximum at that frequency; today,
such transformers are nearly obsolete
because they introduce distortion. All
of these advances affect short-wave re-
ception to a far greater extent than
broadcast reception, Why? Because the
selectivity of the average broadcast re-
ceiver is so much less than any short-
wave receiver that, to obtain good qual-
jty at the shorter wavelengths, every
possible means must be used to retain
whatever quality is received at the an-
tenna.

It will be but a short time before the
following tubes will be used in every re-
ceiver, both long and short wave,

The 55 and 85—Duplex-Diode Triode

The original Fleming valve, used as
the first vacuum detector, was of the
diode or two-element type. The inser-
tion of the third element—the grid—by
De Forest, created a sensation and the
triode (three-element) completely over-
shadowed its predecessor, the diode, until
about a year ago, when the diode re-
turned incognito.

To properly rectify strong signals and
at the same time retain an output which
resembles the original input to some ex-
tent, requires a low impedance tube. The
diode admirably serves this purpose. The
circuit of a simple diode rectifier, shown
in Fig. 1, is simplicity itself. The sec-
ondary of the detector or R.F. trans-
former connects to the plate and filament
of the tube through the resistor, R1.
During the time that the plate is posi-
tive, due to a signal, current flows
through the resistor; during the alter-
nate half-cycles when the plate is nega-
tive, no current flows. Thus the device
becomes a half-wave rectifier of the type
used in “B” power units. Note the fact
that there is no external “B” voltage
applied to the plate of the tube.

Since current only flows during half
the cycle, the device is not as efficient

-as it might be, and so another plate may

be inserted as shown in Fig. 2. Here
it may be seen that current flows through
the resistor during both ‘halves of the

wWwWw.americanradiohistorv.com

cycle, in a manner similar to the usual
full-wave “B” power unit. Now we have
a very simple means of rectifying the
incoming signal, but since no plate volt-
age is applied, the input signal must be
fairly strong if an appreciable amount
of current is to flow. Another important
point is that the D.C. component of the
plate current also flows through RI1, so
that we may say in conclusion that the
voltage across R1 consists of a D.C. part
which must be removed from the grid
of the succeeding tube, and an A.C. com-
ponent—the actual signal. The use of
the A.C. part is clear, but the manner
in which the D.C. component is used (if
at all) needs some explanation, which
will be given shortly.

It seems reasonable that if a grid and
another plate be placed in the same en-
velope as the double diode of Fig. 2, triode
amplification could be secured in addi-
tion to the diode detection, This idea
is depicted in Fig. 3.

The conditions are exactly the same
as for Fig. 2, with the exception that
the voltage developed across Rl is con-
nected to the grid of the triode which
1s now an integral part of the tube itself.
The D.C. voltage across the resistor R1
now provides the proper bias for the
triode part of the tube. Thus, in a single
er}velope (glass tube), there is a double-
dlod-.e and a triode—hence the name.

Fig. 3 is the fundamental cireuit of
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the 55 and 85 tubes. (The 85 is exactly
the same as the 55, with the exception
of the filamént rating,) @ The commer-
cial 55+has an additional unique feature
of construction.. A single cathode, exact-
ly as in the 27, surrounds the heater.
Surrounding the cathode at one end is
the two diode plates. Surrounding the
cathode atits other”end is the triode
grid and platé. The two'sets of elements
are separatéd.by a mica disc as shown
in Fig. 4A,¢he socket connections being
given in Fig. '4B. The location of the
diode plates:"with respect to the other
elements is eclearly shown in the photo-
graph of Fig..5.. # ..

Figure .6 is a list of the commercial
circuits in- which the tube may be used.
Note that .at A -of "the figure, an addi-
tional resistor,  R2, and condenser, C3,
are used. “-These -arevmerely for auto-
matic volume; control purposes (A.V.C.).
If only diode’rectification is desired, the
two plates, P1 &nd P2, may be connected
together as” shown in C and D of the
same figure. .

Note that-in B-of-the figure the triode
grid returniis éonnected to the “C” bat-
tery through resistor R4; hence the bias
on this tube'is fixed and is not dependent
upon the voltage across R1, and hence
the signal. ‘'The description of the re-
mainder of the circuits are given in the
diagram.

For the benefit of those desiring to
try the tube, the following constants are
recommended for the circuit of Fig. 6.
Resistor R1, .5-meg.; R2, 2 meg.; R3,
.1-meg.; R4, .5-meg. Condenser C1, .00015
mf. for T.R.F. receivers, and .0006 mf.
for second detectors in superheterodynes;
Cc2, C3, C6, .01-mf,; C4, C5, 5-mf.; CT7,
.05-mf.

The characteristiecs of the triode sec-
tion of the tube is as follows: Heater
voltage, 2.5 volts (6.3 volts for the 85);
heater current, 1. ampere (.3-ampere for
the 85); plate voltage, 250; grid voltage,
—20; amplification factor, 8.3; plate re-
sistance, 7,500 ohms; mutual conduct-
anece, 1,100 micro-mhos; plate current,
8 milliamperes; load resistance, 20,000
ohms; undistorted power output, 200 mil-
liwatts.

The 29 and 69—Special Detector

Another type of detector, known as
the 29 and 69. (both tubes are identical
except for the filament rating) is now
available to users. This tube, having a
very low input impedance is specially
adaptable for second detectors in super-
heterodynes. Its general appearance is
shown in Fig. 7 and its internal. con-
struetion in Fig. 8.

As may be seen by reference to the
figure, it consists of two separate cath-
odes, each of which has its own grid.
Surrounding the entire structure is a
single plafe. The tube is connected like
3 push-pull amplifiér, each of the grids
tying to one end of the input transformer
secondary. The center tap of the input
transformer then hecomes the grid re-
turn, The theory of operation is very
simple. While one grid is positive,.plate
current flows:; during this time the sec-
ond grid is negative and no plate current
flows, due to this grid- The process re-
verses during the second half of the
cycle, and thus the tube becomes a full-
wave rectifier.

As far as short-wave work is coﬁ,
cerned, the low input capacitance of this
tube is especially desirable. The D.C.

component obtainable may be used for
A.V.C. work and:the author predicts its
ultimate use’ in short-wave receivers,
when real quality must be had.

To utilize the 29 or 69 for A.V.C. work
in addition to its duty as a detector, the
grids of the R. F. tubes must be re-
moved from a D.C. ground connection.
That is, tuning must be  accomplished
through a .05 tuning condenser. The
noise level in the receiver will probably
be high unless the antenna coil is ground-
ed directly. The plate circuit will re-
quire some filtering and the usual .001-
mf. condenser will be found insufficient.

- A 10,000-ohm- resistor in series with the

plate or the -addition of an R.F. choke
will be found helpful. =

The following characteristics obtain:
Heater. voltage, 2.5 for the 29 (6.3 for
the 69); heater current, 1. ampere (.3-
ampere for the 69); plate voltage, 180;
grid bias, —3 volts; amplification factor,
30; plate resistance, 20,700 ohms; mutual
conductance, 1,450 micromhos; plate cur-
rent, 4.5 ma.

The 83—Full-Wave Mercury Vapor
Rectifier

The use of Class B tubes in broadcast
teceivers is rapidly increasing. To sup-
ply the increasing demands of such re-
ceivers, the 83, a mercury vapor rectifier,
has been designed and is now offered to
the publie. -

In size and physical appearance, it re-
sembles the 280,but in electrical charac-
teristics it differs radically. One of the
most important characteristics of this
tube is the practically constant 15-volt
internal drop from no load to full load.
To appreciate what this means, it may
be pointed out that the additional voltage
secured by using an 83 over a 280 is
nearly 100 volts!

It becomes at once evident that if the
full possibilities of this tube are to be
realized, a practically constant voltage
power transformer must be employed.

In all respects, the connections of this
tube (illustrated in Fig. 9) is identical
to the 280. The following ratings should
be followed: Filament voltage, 5 volts;
filament current, 3 amperes; maximum
A.C, voltage per plate, 500 volts (R. M.
S.) ; maximum peak inverse voltage, 1,400
volts; maximum D.C. output current, 250
milliamperes; maximum peak plate cur-
rent, 800 milliamperes; tube voltage drop,
15 volts.

R.F. TRANS P-F.TRANS
T0 AF : g
ampuRiERZ FIL . Toaupwo ng.‘:A‘é-é
VOLTAGE AMPLIFIER
FIG 1 FIG.2
B3| outeur
i
i \
B+
NG 3 O FIL. VOLTAGE 5

. - " -}AE-(., .
Figs. 1, 2 and 3—Fundamental circuits
of diode rectifiers.
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Front panel appearance of the extremely well de-
sizned 1-tube master oscillator-power amplifier trans-
mitter, using a single UX-560 tube.

A ONE-TUBE
- Master Oscillator
Power Amplifier

1

TRANSMITTER

By A. J. SPRIGGS, W3GJ

® IN the December issue of the Pro- Mr. Spriggs, who holds an engineering position with Uncle Sam,
gingg:(simglsrof J{h%lngéwteigf fr? d;‘;tﬁﬁ here presents a fresh new design of improved transmitter for the

entitled “A Recent Development in Vac- short-wave experimenter. This transmitter, here illustrated in pho-

um Tube Oscillator Circuits,” described PY
a new type of oscillator circuit based

tograph and diagram, is an experimental type suited to amateur

upon the use of a four-element tube. frequencies and based upon the use of a UX-860 tube with the: .

The original basic circuit is shown
in Fig. 1. The filament, control grid,
and screen grid of the tube are so con- )
nected as to form, with the associated apparatus, an osecil-
lating ecircuit similar to the conventional Colpitts cirenit.
(The use of the Colpitts type of circuit is not strictly
essential, however, as any of several standard oscillator cir-
cuits may be used.) The constants of the elements of this
circuit determine the frequency generated, except for slight
variations which may be caused by effects external to this
circuit. The output or load circuit is connected between the
plate and filament of the tube, and is carefully shielded to
prevent electromagnetic or electrostatic coupling between the
plate or output circuit and the frequency determining circuit,
The purpose of the balancing condenser C is to permit neutral-
ization of the small electrostatic coupling between the output

B B S S R s TR

Fig. 7 (left) shows rear view of Mr. Spriggs’ MOPA transmitter; Fig. 10 (center) shows on
and Fig. ¢ (right) shows top view of transmitter.
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Dow circuit.

A frequency determining circuit is provided.

circuit and the frequency determining portion of the circuit,
which would otherwise exist due to the effect of capacity be-
tween the shield grid and the plate of the tube.

Since there is no electromagnetic or electrostatic coupling
between the frequency determining portion of the circuit and
the output circuit, it is apparent that the radio frequency
power developed in the output circuit is due to the production
of pulses of the plate current corresponding to the variations
of potential developed on the control and screen grids by
oscillations in the frequency determining circuit. The means
by which the oscillations in the frequency determining circuit
result in the production of radio frequency power in the plate
or output circuit has been called “electron coupling.” ~The
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over-all effect is similar to the action in a master oscillator-
power amplifier transmitter, the action of the frequency de-
termining portion of the circuit and the filament, control grid
and screen grid of the tube being similar to the action of the
master oscillator, and the action of the screen grid, plate, and
output circuit being similar to the action of a power ampli-
fier stage.

In Fig. 2 is shown a somewhat different circuit arrange-
ment in which the necessity for the use of the balancing con-
denser shown in Fig. 1 is eliminated by making use of the
shielding properties of the shield grid. In this arrangement
the shield grid is kept at zero radio frequency potential, with
respect to ground, and serves as an electrostatic shield be-
tween the plate and the frequency determining circuit. This
arrangement necessitates the use of chokes in the filament
leads, since the filament of the tube is at radio frequency
potential with respect to ground. The basic principles ‘of
operation of this circuit are identical with the principles in-
volved in the circuit of Fig. 1.

Frequency versus Voltage Changes
In connection with various tests which have been made of
the operating characteristics of the circuit shown on Fig. 2,
it has been found that under certain conditions variations of
the screen and plate potentials have effects upon the gener-
By suitable choice of the

| operating voltages a condition can be established under which,

s
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ANTENNA

TUNING
CONDENSER

FILAMENT
VOLTAGE
ON-OFF SWITCH

.

ANT. AND CPSE ﬂ
TERMINA\& 1 .
ANTENNA >@

SERIES — |

———

1~ CIRCUIT R.F,
AMMETER
4~ PLATE
- MILLIAMMETER

PLATE TANK

— PLATE TANK
TUNING

CONDENSER

PLATE VOLTAGE
™~ ON-O0FF.
| SWITCH

TUNING CONDENSER FOR
FREQ DETERMINING CIRCUIT.

F1G. 8

Ve

Fig. S—Draw

Ing above shows front view of Mr.

Spriges’

single tube transmitter, which utilizes the famous Dow ceircuit.
The names of the contrel dinls and meters are given above.

N

! with the screen and plate voltages supplied from a common \NDUCTANCE UX 860 TUBE
source or from the same line, practically no change in fre- SYSTEM AND -~
quency will result from variations of line voltage of as much CTOUN':,'ENN%EQ
as 25 per cent. The curves shown in Fig. 3 show the effects FOR FREQUENCY | GRID LEAK
upon frequency of variations in screen and plate voltages i PLATE BLOCKING
using a UX-860 shield grid tube, in a circuit similar to that ~— CONDENSER
shown in Fig. 2. By choice of operating voltages for the ANTENNA e— PLATE R.F,
screen and plate corresponding to points on the curves where SERIES. CHOKE
the slopes are equal and opposite, it is apparent that varia- CONEERSER —PLATE TANK
tions of line supply voltage will necessarily have minimum B
effect upon the generated frequency. ANT. AND L FILAMENT

Tn addition to the very desirable characteristics of the CpSE TRANSEORMER

circuit arrangement of Fig. 2 as regarc!s frequency sta.bility TERMINALS N PLATE TANK
under varying line supply variations, this type of circuit has o INDUCTANCE
other advantages as regards frequency stability. Tests show oL
that with this circuit, changes in the output circuit or loading o
have only slight reaction upon the frequency as compared ANTENNE e PLATE TANK FIG.9
with standard types of circuits. The small magnitude of this AMMETER  MILLIAMMETER BF AMMETER
reaction is to be expected, due to the fact that there is little A Ve
or no electromagnetic or electrostatic coupling between the Fig. 9—Top view of the transmitter, showing position of

Ry O T R e

o~ spaira =

ey —

G e

output circuit and the frequency determining circuit. The
effect of tuning of the output circuit upon the generated fre-
quency can be reduced to a practically negligible value, only a few
cycles per million, by tuning the output circuit to the second harmonic
of the frequency generated in the frequency determining circuit. When
operating in this manner, the amount of power obtainable in the output
circuit has been 25 to 50 per cent of the power obtained when working
straight through on the fundamental. Changes in the ambient tem-
perature cause variations in frequency of about the same magnitude
as with conventional oscillator circuits. Changes of filament voltage
cause little change in frequency, provided the filament emission is
sufficient to produce saturation at the plate voltage used. In general,
variations of filament voltage of 5 to 8 per cent above or below normal
operating values will have negligible effect on the frequency generated.

Special Switches for Mercury Vapor Rectifiers

The. circuit diagram of Fig. 4 and the photographs and sketches
shown-in Figs. 5 to 11, inclusive, show various features of an experi-
mental transmitter for amateur frequencies based upon the use of a
UX-860 tube with the Dow circuit. The genéral arrangement of parts
and details of assembly are shown in the photographs of Figs. 5, 6
and 7, and the sketches of Figs. 8 and 9. The frame is constructed
of sheet aluminum and angle brass, well bolted and banded together.

.Particular -attention is invited to the circuit arrangement of the two
switches on the front of the transmitter panel (S1 and S2 of Fig. 4).
In order to provide for necessary time delay in application of plate
voltage to the mercury vapor rectifier tubes, the switches are so wired
that 'the' left-hand switch lights the filaments of the oscillator and
rectifier tubes and the right-hand switch applies the plate voltage. The
plate voltage cannot be applied unless the filaments are lighted. The
necessity-of providing a 15 to 30 second delay in applying voltage to
the rectifier tubes:after their filaments are lighted is a responsibility
of the operator in manipulating the two switches, Between trans-
missions the plate voltage can be removed by operating the right-hand
switch to provide a stand:-by condition. Retaining the oscillator in a
lighted condition results in less drift of frequency when keying is
again resumed. ;

The inductance system used in the frequency determining circuit
utilizes a novel method of providing for eperation of the filamerit of

UX-860 transmitter tube, together with loeantion of various

inductances and condensers,

J . \

"TRANSMITTER UNIT ] %

ToTETTosTSeTETeT 1

3

L4

TURTTIN —

Fig. 4—Diagram above shows complete circuit of Mr.
Spriggs’ one~-tube master oscillator - power anmplifier
transmitter; together with diagram of power supply

unit., Dotted lines show shiciding compartments,

WWW.americanradiohistorv.com
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Left—Fig. 1 shows
the original Dow
cireuit bhased upon
the use;of n four-
clement tube. The
filnment, contro 1
zrid. and screen
#rid tube arc SO
connected as to
form. with the as-
socinted npparatus,
an oscillating eir-
cuit similar to the
Colpitts circuit.

Fig., 2, helow at
Jett. sShows o some-
what different eir-
cuit from Kixg. 1,
and which elimin-

ates the necessity
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| THLN ' f \ here reproduced show the ef-
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the tube at a radio frequency potential above '1'3% \/4 = | inches spacing between the base
ground potential, without the necessity of using o) N2 N\, — 40 g of the tube and the nearest
radio frequency chokes in the filament leads by / 4 2 | shielding. .
an arrangement similar to that shown in Fig. 2. | @ \ — 8o od: The filament transformer is
Each coil is wound with two separate No. 14 enam- 1Y z located in the front compart-
eled wires, wound side by side on a bakelite tube A &) S | ment directly under the plate
and arranged for plug-in connection in such a - —120 @ | tank tuning condenser. The sec-
manner that the low voltage A.C. filament supply a ondary leads run directly to the
is fed through the two wires from the low potential pyp— @ | lower or grid end of the fre-
end of the coil and taken off to the filament from 360 400 E&ovﬁ‘ég“es%o 560 i quency deteljmmmg coil system.
the center of the coil. The two wires of the coil PLATE VOLTAGE In series with the primary of
are by-passed at each end and in the middle in 800 200 1000 1100 1200 1300 the filament are two resistors,
such a manner that, as regards radio frequency, () Es AT 350V. WHILE Ep VARIES. one fixed and one variable. The
the two wires are in parallel and equivalent in (@ Es AT 450V. WHILE Ep VARIES. fixed resistor is located in the
radio frequency effect to a single wire winding. %ES ’:\I_ ?c()):o\c V\:\’,'L'lLLEEEEp \</AATQ||EESS. front compartment just to the
The construction details of the coils and coil mount- & E‘; AT 1175 V. WHILE E:vaRIEs‘ left of the filament transformer.
ing are shown in Figs. 10 and 11. It has been ® Ep AT 1250V. WHILE Es VARIES, (See Fig. 9.) The variable re-
found possible to cover the amateur 3.5, 7, and INITIAL FREQUENCY SETTING sistor is mounted on the under-
14 megacycle bands by the use of only two coils 3992 KcCS. €16.3 side of the subpanel and is not

-

for the frequency determining circuit, one of 22
turns tapped at the ninth turn, and one of 7 turns
tapped at the third turn. For the lower frequencies, however,
I recommend a coil of 19 turns tapped at the eighth turn
instead of the 22-turn coil.

The radio frequency choke used in the plate circuit consists
of a winding of No. 30 double-silk-covered magnet wire 4%
inches long on a Victron tube 5% inches long and % inch
in diameter. No choke was found to be necessary in the grid
leak circuit because of the high resistance of the leak itself,
i.e., 20,000 ohms. _ .

It will be noted that the tube is located in a separate com-
partment, shielded from both the frequency determining and
the output circuit. This additional shielding is highly desir-
able to reduce to a minimum the possibility of electrostatic
coupling between the plate or output circuit and the fre-
quency determining circuit. Additional shielding to close com-
pletely the tube compartment or the frequency determining
circuit compartment was found to be unnecessary. )

Since the filament leads between the tube and the associated
coil system are at radio frequency potential, it is desirable
that there be wide separation between these leads and.the
shielding, that the length of the leads be as short as possible,
and that the leads be rigidly supported. The filament leads
in the set are of No. 10 solid enamel wire and are .rlgxdly
supported about 1 inch apart, well clear of all shielding on
bakelite pedestals made for the purpose. The z§olantzte tube
socket is mounted in such a manner as to provide about 1%

shown in any of the figures. The
operating procedure includes an
initial adjustment of the variable rheostat to obtain correct
filament voltage, after which no further adjustments are un-
dertaken except for excessive variations of line supply voltage.
The differences in voltage drop resulting from changing of
coils in the frequency determining circuit has been found to
be so slight that no readjustments of the filament circuit have
been considered.

The plate tank and antenna coupling coils are of conven-
tional design, 3% inches in diameter, each of 10 turns, and
wound of No. 8 solid wire with bakelite supporting strips.
The antenna coil is arranged to slide back and forth to pro-
vide variable coupling. The antenna series tuning condenser
is completely insulated from the shielding. By suitable shift-
ing of the taps on these coils it has been found possible to
operate satisfactorily on all three of the 3.5, 7 and 14 mega-
cycle band. By operating the frequency determining circuit
on 14 megacycles and tuning the output to the 28 megacycle
band with a smaller output coil, good output can be obtained
at 28 megacycles. .

The variable condensers used are Cardwell .00045 mf., 3,000-
volt transmitting condensers, and the condenser dials are
Velvet Verniers. A condenser of somewhat larger spacing
would be preferable for use in the plate tank circuit, as the
condenser shown has a tendency to spark over on high power
in the 3,600 k¢, band, and also in the 7,000 ke. band if the

(Continued on page 307)
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THE SHORT WAVYE BEGINNER

Receiving Aerials
No. 3 of a Series

® IT MAY seem to some of our readers

that we jumped rather suddenly, last
month, from our discussion of electric
currents to the construction of a short-
wave set. However, those of us who

are interested- in learning more about

short waves are naturally impatient to
get started, and even though the theory
of radio reception is important, the re-
ception of those elusive distant stations
is more important.

Those who made the set last month
may be a little disappointed that it will
not operate a loud speaker. We must
remember that just as a building must
be started from the foundation up, so
our receiver must be started small and
be improved as we gain more knowledge
and experience. Later, we will make the
set larger so that more volume can be
obtained.

Why the Aerial Is Used

At the broadcasting station the an-
tenna system (aerial and ground) is used
to create the electromagnetic radiations
that we commonly call ‘“radio waves,”
which travel out into space. For this
reason, transmitting aerials are designed
so. that a maximum amount of power is
radiated. At the receiving set, on the
other hand, the function of the antenna
is to act as a circuit in which the pass-
ing waves from the broadcasting station
may be picked up (induced) in a manner
very much the same as the example given
in Fig. 10 of the first article of this
series, in which a current was induced
in the second coil when the switch was
closed. (Refer to page 176 of the July,
1932, issue.) The waves that make up
the signals from the transmitting sta-
tion cause corresponding high frequency
alternating currents to flow up and down
through the circuit between the aerial
and ground, which really forms the
plates of a large condenser (like the
plates of the variable condenser in our
set). This effect is shown in Fig. 1.

VERTICAL mvsnre:{
TYPE L-TYPE
AERIAL AERIAL

Z5 N GROUND T [ P "GROUND ¢
< el e L oy B2
. /- UMBRELLA

TYPE
HORIZONTAL AERIAL
V- TYPE

AERIAL

[

7
!‘

ki

(L

! ¢
Y LEAD-IN Wire AERIAL Y

Z.z
INlustrating  various simple  types of
short-wave aerials suitable for receiving
purposes.

Types of Antennas

A number of forms of antennas have
been devised for transmitting and re-
cetving, some of which are generally use-
ful and others which have special charac-
teristics that adapt them to a particular
use. However, we are not particularly
interested in the latter now, and we will
consider only those of general use for
short-wave reception.

Figure 2 shows three simple forms of
antennas. At the left is the vertical type,
consisting of a single wire suspended
vertically in the air. This type of aerial
receives equally well in all directions.
At the center of the illustration is the
T-type aerial, consisting of a wire sus-
pended horizontally with a vertical con-
necting wire (called the lead-in) at the
central point. Antennas of this type ve-
ceive best from the two directions of the
ends of the horizontal wire. At the
right of Fig. 2 is the inverted L-type
aerial, commonly used because of the
convenience of ecrecting it. It receives
best from the direction of the lead-in.
For most wavelengths, the directional
cffects of these three aerials are not
very pronounced; however, on certain
wavelengths, especially on certain very
short ones, the directional effect of the
inverted L is quite marked.

In Fig. 3 are shown two other less
common types of aerials. The left one
is the horizontal V-type, which receives
best from the direction of the lead-in.
The other is known as the umbrella type
because of its resemblance to the ribs of
an umbrella. This type is much less
common than the others because of its
complicated structure. It is used more
frequently for transmitting, because of
its complicated structure. It is used more
frequently for transmitting, because of
its low resistance and also because it
sends equally well in all directions.

The Antenna Installation

Any attempt to set down rules for
making an aerial of definite dimen-
stions would be foolish, as we can all
see. Every antenna installation pre-
sents different conditions; thus it is

(Continued on page 316)

AERIAL

ﬁ INSULATOR

METAL FOIL
" CONDENSER
LEAD-INS

ONE HOLE FOR

FASTENING
WIRE
TWISTED
WELL
, AROUND
AERIAL
WIRE

LEAD-
IN

72
WINDOW

SINGLE LEAD-IN

WIRE SOLDERED OR

CLAMPED TO FOIL
)
GLASS

COPPER
WINDOW FOILS

GLASS

& FIG.6 =
: FIG. 7A

TWO HOLES STRIP
FOR "FEEDER F16. 8
SYSTEM LEAO-IN

PORCELAIN
INSULATING
TUBE

GROUNDO

GROUND CLAMP

FI1G. 9

Various details worth while watching out for in constructing short-wuve receiving antennas,
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ALL SCHEDULES EASTERN STANDARD TIME: ADD 5 HOURS

Wavelength

(Meters)

—
=
ot
&

19.68

19.72

19.99
20.50
- 20.95

21.50

23.85

25.42

25.47
25.50
25.53

(53
K=
w
=4

30.3

31.10

31.28

3130
'31.33

31,38

81.48

Frequency
(Kilocycles)

15,330
15,240

15,210

15,120

15,000
14,620
14,310

13,940

12,850

12,820
11,920

11,880

11,870
11,840

11,800

11,780
11,760
11,750

10,250

9,890

9.640
9,590

9,580

- 9,570

9,560

9,530

Letters

Call

W2XAD

WBXK

DJB
HV)

JIAA
CM6X)

XDA
G2NM

w2xo

Ww2XCu
wIXL

FYA
WBXK

WIXF

vucC
W2XE
WIXAA
VEIGW
VESDR
XDA

G5SW

VEIJR
T4

EAQ

HSP2

VK2ME

W3XAU
WIXAZ

SRI,

DJA

W2XAF

Address and Schedule

General Electric_ Co., Sche-
nectady, Broad-
casts 3-6 p.m. daily; 1-6

p.m. Sat, and Sunday.
Pontoise (Paris), France.
9:30-12:30 a.m. Service

de la Radiodiffuston, 103
Rue de Grenelle, Paris.

Westinghouse  Electric &
Mfg. Co., Saxonburg, Pa.
Tues., Thurs., Sat., Sun.,
8 a.m, to noon.

For address, see listing for
DJA, Mondays, 10-11 p.m.

Vatican City (Rome, Italy)
Daily, 5:00 to 5:15 a.m.

Tokio. Japan. Irregular.

Central  Tulnucu, Cuba,
Irregular.

Trens-News Agency, Mex-
fco Clty, 2:30-3 p.m.
Gerald Marcuse, Sonning-
on-Thames,England. Sun-

days, 1:50 p.m.

University of DBucharest,
Bucharest, Roumania, 2-
5 p.m., Wed., Sat.

General Electric Co., Sche-
nectady, N. Y. Antipodal
program 9 p.m. Mon. to
3 a.m. Tues. Noon to §
p.m. on Tues, Thurs. and
Sat.

Ampere, N. J.

Anoka, Minn.,, and other
experimental relay broad-
casters.

Director  General, Tele-
zraph and Telephone Sta-
‘tions, Rabat, Morocco.
Sun.. 7:30-9 a.m. Dally
5-7 a.m. Telephony.

Pontoise, France. 1-3 p.m.
datly.

Westinghouse Electric &
Mfg. Co., Saxonburg, Pa.
Tues.. Thurs., Sat., Sun.,
11 a.m.-4 p.m,

National DBroadcasting Co.,
Downers Grove (Chicago),
1. 9-10 p.m. daily.

Calcutta, India, 9:45-10:45
p.m.; 8-9 am.

Columbia Broadcasting Sys-
tem, :185 Madison Ave.,

N. Jamaica, New
York. 7:30 a.m. through
to 2 am. Sundays 8

a.m. to midnight.
Chicago Federation of La-

bor, Chicago, I, 7-%

a.m., 1-2, 4-5:30, 6-7:30

p.m.

W. A. Shane, Chief Engi-
neer, Bowmanville, Can-
ada, Daily, 1 p.m.-10

p.m.

Drummondville, Quebec,
Canada. Irregular.

Trens-News Agency, Mexlco
City. 3-4 p.m.

British Rroadcasting Cor-
poration. Chelmsford, Eng-

land. Mon. to Sat., 1:45-
7 p.m,

Winnipeg, Canada, Week-
days, 5:30-7:30 p.m.

Amondo  Cespedes Marin,
Heredia, Costa Rica. Mon,
and Wed., 7:30 to 8:30
p.m.; Thurs, and Sat.,
9:00 10 p.m.

Transradio Espanola, Alcala,
43-Madrid, P.O. Box 951,
Spain. Daily for Amer-
ica, 0030-0200 G.M.T.;
for Europe and Canaries,
on Saturdays only, 1800-
2000 G.M.T.

Droadcasting Service, Post
and  Telesraph Depart-
ment, Bangkok, Siam. 9-
11 a.m. dally.

Amalgamated Wireless, Ltd.,
47  York St., Sydney,
Australia. Sun., 1-3 a.m.
5-9 a.m., 9:830-11:30 a.m.

Byberry, Pa., relays WCAU

daily.

Westinghouse Electric &
Mfg. Co., Springfleld,
Mass. 6 a.m.-10 p.m.
daily.

Poznan, Poland. Thued,
1:45-4:45 p.m,, Thurs.

1:30-8 p.m.

Raichspostzentralamt, 11-15
Schoenberge Strasso (Ber-
lin). Konigswusterhausen,
Germanv. Daily, .8 a m.-
7:30 p.m.

General Flectric Co., Sche-
nectady, N, Y., 5-11 p.m.

£ e
2~ 29
@ az‘ 5
-] 28
2 g= =%
3z e &5 . Address and Schedule
31.49 9.520 oxy Skamisboek, Denmark. 2-7
als am)»;'d.Wh'eless Ltd
21 55 Amalgam » .
L2l 9,510 VKS-ME 17 York St., Melbourne,
Australia.
Wed. and Sat., 5-6:30
Radlo Club of B
adio u [ uenos
31.70 9,460  ...... s, Argenting.
32.00 9,375 EH90C Berne, Switzerland. 3-5:30
p.m.
N ¢ Rabat, Morocco, 3-5 p.m.
Pl Y Sunday, and irregularly
weell(ydays.R . o
RV15 Far KEast adio Statton,
S e Khabarovsk, Siberia. 5-
L 7:30 a.rfn.N : o
9 HBP .eague O ations, Geneva,
386 Lok Switzerland. 3-8 p.m.,
B Prado Ri bamba, Ec
7,530 *‘El Prado,” obamba, Ec-
39.80 uador. Thurs., 9-11 p.m.
40.00 7,500 ...... *‘Radio-Touraine,”” France.
10.20 7,460 YR Lyons, France. Dalily ex-
cept Sun.,, 10:30 to 1:30
a.m.
40.50 7,410 800 Eberswalde, Germany.Mon.,
Thurs., 1-2 p.m,
40.70 1,370 X26A Nuevo Laredo, Mexico.- 9-
10 a.m.; 4.m.-noon;
' 1-2; 4-5; 7-8 p.m. Tests
after midnight. I.8.W.C.
programs 11 p.m. Wed.
A.P. 31.
40.90 7.320 zT) Johannesburg, So. Africa.
9:30 a.m.-2:30 p.m.
41.46 7,230 DOA Doeberitz, Germany.
41.50 7.220 HBID Zurich,  Switzerland. 1st
and 3rd Sundays at 7
a.m., 2 p.m.
000000 Budapest, Hungary .2:30-
. 3:10 a.m., Tu., Thurs..
Sat, Budapest Technical
School, M.R.C., -Budap-
pest, Muegyetern.
41.67 7.195 VSIAB Stngapore, 8. 8. Mon..
Wed. and Fri., 9:30-11
a.m.
42,00 7,140 HKX Bogota, Colombia,
42.70 7,020 EAR125 Madrid, Spain. 6-7 p.m.
42.90 6,990 CTIAA Ligbon, Portugal. Fridays,
-7 p.m.
43.00 6,980 EARII0 Madrid, Spain. Tues. and
Sat., 5:30 to p. m.;
Fri.,, 7 to 8 p.m.

(NOTE: This list is compiled from many
sources, all of which are not in agreement, and
which show greater or less discrepancies; in
view of the fact that most schedules and many
wavelengths are still in an experimental stage;
and that wavelengths are calculated differently
in many schedules. In addition to this, onme
experimental station may operate on any of sev-
eral wavelengths which are assigned to a group
of stations in common. We shall be glad to
receive later and more accurate information from
broadcasters and other transmitting organiza-
tions, and from listeners who have authentic
information as to calls, exact wavelengths and
schedules. We cannot undertake to answer
readers who inquire as to the identity of un-
known stations heard, as that is a matter of
guesswork; in addition to -this, the harmonics
of many local long-wave stations can be heard
in a short-wave receiver.—~EDITOR.)

43.60 6,875 F8MC Casahlanca. Morocco. Sun.,
Tues., Wed., Sat.

46.40 6,480 TGW Guatamala  City, Guat,
8-10 p.m. . .

46.70 6,425 WIXL Anoka, Minn.

46.70 6,425 Ww3ixXL National Broadcasting Co.
}%ounde;ooki N. ]T Re-
ays WIZ, rresular.

3?3% gggg mﬁ%n aﬁrllsk, U.S.S.R. Irregular.

. . uito, Ecuador. 8-11 p,m.

47.35 - 6,335 VESAP Drummondville, Canada.

CN8MC Casablanca, Morocco. Mon.
g-:‘p.m.. TRu.gls 7-8 ai)m..
3-4 p.m. ays Rabat.

47.81 6,270 HKC Bogota, Colombia. 8:30-
11:30 p.m.

48.00 6,250 HKA Barranquilla, Colombia.
g_—rllo p.m. ex. Mo., Wed.,

48.62 6.170 HRB Tegucigalpa, Honduras. Mon-
day, Wednesday, Friday,
ga&:rd;y 5-6 p.m. and
- D.m,

48.83 6,140 WBXK Westinghouse Electric and

Mfg. Co., Saxonburg, Pa.
Tues,,. Thurs., Sat,, Sun.,
5 p.m.'to midnight.

48.99 6,120 Motnla;~ Sweden, ““Rundra-

sesese

dio.””  6:30-7 a.m., 11-
4:30 p.m. Holidays, 5
am. to 5 p.m.

WWW.americanradiohistorv.com
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48.99 6,120
48.99
49.10 6,110
49.15 6,100
4917 6,09
49,31 6,080
49.40 6,070
49.46 6,065
49.50 6,060
49.50 8,060
49,59 6,050
49.67 6,040
19.75 6,030
19.80 6,020
49.968 6,005
49.97 6,000
49.97 6,000
50.26 5,970
50.80 5,900
51.40 5,835
52.50 5.710
54.02 5,550
58.00 5,170
60.30 4,975
62.56 4,795
67.65 4,430
70.00 4,280
70.20 4,273

6,120

o Letters

@ Call
o

W2XE

FL

VESCG
W3IXAL

VESCF
VEIGW
WIXAA

varLo

W3XAU
VESCF

HKD
PK3AN
w4xXB

VEICA
WIXF

VESDR
Yva2eC

VESCU

HVJ

HKo
HKD

-

RVI5

SHORT WAVE STATIONS
OF THE WORLD

FOR GREENWICH MEAN TIME

Address and Schedule

106 BBoulevard Charner, Chi-
Hoa (Saigon), Indo-
China. 6:30-10:30 a.m.

Columbia Broadcasting Sys-
tem, 485 Madison Avenue,

New York, N, Y, 7:00-
a.m. to midnight.

Eiftel Tower, Paris. 5:30.
545 am,, 5:45-12-30,
4:15-4:45 p. m,

Toulouse, France. Sunday,
2:130-4 p. m

Calgary, Alta., Canada.

National Broadcasting Com-
pany, Bound Brook, N.J,,
Irregular,

Halifax, N, 8.,
8-10 p.m., Tu., Thu., Fri.

Bowmanville, Ontario, Can-
ada. Irregular.

Chicago Federation of La-
bor, Chicago, Ill. 6-7 a.
m,, 7-8 p.m., 9:30-10:15,
11-12 p.m. Int. 8.-Ww,
Club programs. From 10
p.m. Saturday to 6 a.m.
Sunday.

Vancouver, B, C., Canada.
Fridays before 1:30 a.m,
Sundays, 2 and 10:30 p.m.

Jobhanesburg, South Africa,
10:30 a.m.-3:30 p.m.

Motala, Sweden. 6:30-7 a.
m,, 11 a.m. to 4:30 p,m,

Crosley Radio Corp.., Cin-
cinnati, O, Relays 6:30-
10 am., 1-3 p.m., 6 -p.m.
to 2 am, daily, Sunday
after 1 p.m.

Imperial and International
Communications, Ltd, ,
Nairobi, Kenya, Africa.
Monday, Wednesday, Fri
day, 11 a.m.-2:30 p.m,:
Tuesday, Thursday, 11:30
a,m,-2:30 p.m.; Saturday,

11:30  a.m.-3:30 p.m.:
Sunday, 11 a.m. - 1:30
p.m,; Tuesday, 3 a.m.-

4 a.m.; Thursday, 8 a.m.-
9 a.m.
Byberry, Pa. Relays WCAU.
Halifax, N. 8., Canada. 11

a.m.-noon, 5-6 p.m. On
Wed., 8-9: Sun., 6:30-
8:15 p.m,

Barranquilla, Columbta,
Sourabaya, Java. 6-9 a.m.
Lawrence E. Dutton, cars

Isle of Dreams Broad-
casting  Corp., Miami
Beach, Fla,

Calgary, Alta., Canada.
National Broadcasting Co.,
gcl)wners Grove (Chicago),

Canadian  Marconi  Co.,
Drummondrville, Quebec.
Caracas, Venezuela, 7:45-

11 p.m. daily ex, Mon.

Eiftel Tower, Paris, Franc-~.
Testing, 6:30 6:43
a.m.; 1:15 to 1:30, 5:15
to 5:45 p.m., around this
wave,

Calgary, Canada.

Administration des P, T.
T.. Tananarive, Madagas
car. Tues,, Wed., Thurs,,

Fri,, ]
Sat. and Sun., 1-3 p.m.

Vatican City (Rome). 2-
2:15 p.m., dally. Sun,,
5-5:30 a.m

Medellin, Colombia, 8-11
p.m., except Sunday,

Barranquilla, Colombia.
7:45-10:30 p.m. Mon.,
Wed. 8-10:30 p.m.; Sun-
day 7:45-8:30 p.m. Elias

. Pellet,

Winnipeg, Canada.

Columbus, Ohio,

Prague, Czechoslovakia, 1-
3:30 p.m., Tues. and Fri.

Bandoeng, Java.

Sourabaya, Java,

Radio Engineering Labora-
tories, Inc., Long Island
City, N, Y, Irregular,

Elgin, I1l. (Time signals.)

Washington, D, C,

Chicago, Il

Doeberitz, Germany, 6-7
p.m., 2-3 pm., Mon.,

Wed

.. Fri.
Vienna, Austrig. Sun., fiest
15 minutes of hour from

1 to 7 p.m.

Far East - Radio Station,
Khabarovsk, Siberta.
Daily. 3-8 am,

(Continued on opposite page)
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SHORT WAVE STATIONS OF THE WORLD

£0.00

Wavelength
(Meters)

14.01
14.15
14.27

14,28
1147

. 14.50

14.54

11.62
14.89

15.03
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| 16.11
16.33
16.35

16.38

kl

3,750

Frequency
{(Kllocycles)

34,600
31,000
27,800
25,960

25.700
24,000

21,540
21,420

21,400
21,130

21,020

21,000
20,710

20,680

20,620

20,500
20,140

19,950

19,906

19,850
19,830
19,400
19,350
19,300

19.240
19,220
18,820
18,620
18,620
18.370
18,350
18,310

18,240
18,170

18,100

-

The following stations I .
many listeners, and are known to be on the air during
Conditions permitting, you shoutd
he able to hear them on your own short-wave receiver.

the hours stated.

F8KR
13R0

Experimental and Commercial Radio-Te

WEXK
w2XxDJ

GBJ
GBU
PMC
WND

GBS

Fzs

FRO, FRE
CGA

GBK
WIXAA

Kaj

All times E.S.T.

G5SW, Chelmsford, England.
to Saturday t:45 p.m. to 7 p.m. Signs off with the

Constantine, Tunis,
Mon. and Fri.

Prato Smeraldo,
Italy. Daily, 3-5

Africa.

Rome,
p.m.

Address and Schedule

New Brunswick, N. 7,

Berlin, Germany. Tues. and
Thurs., 11:30-1:36  p.ni
Telefunken Co.

New Brunswick, N. J.

Pittsburgh, Pa.

Palo Alto, Calif. M. R, T.

Co.

Chelmsford, England, Fx-
perimental.

New Brunswick, N. 1.

San Mateo. Calif.

(Several experimental sta-
tions are authorized to
operate on non-exclusive
waves of a series, both
above this and down to
4 meters,)

Vienna, A ustria, Mon.
Wed., Sat.

Saxonburg, Pa.

Deal, N. J.

And other experimental sta-
tiong.

American Telephone & Tele-
graph Co., Lawrence, N.
J., transatlantic bhone.

Munte Grande, Argentina,
(Hurlingham), Buenos Aires,
Argentina. .

Podebrady, Czechoslovakia,

Monte Grande, Argentina.

Telcphony.

Monte Grande, Argentina,
after 10:30  p.m. Tele-
phony with Europe.

Buenos  Alres, Telephony
with U. S.

Paris-Saigon phone.

Bandoeng, Java. After 4
a.m.

Chicago, TI.

Nauen, Germany. Tests 10
a.m.-3 p.m.

Monte Grande, Argentina.
¥rom 7 am. to 1 pm.
Telephony to Paris and
Nauen (Berlin).

Nauen, Germany.

Monte Grande, Argentina.
8-10 a.m.

Deal, N. J.

St, Assise, France,

St. Assise, France.

Nancy, France. 4 to 5 p.m.

St. Agsise, France. 10 a.m,
to noon.

Nauen, GGermany.

Deal, N. J,

Bandoeng, Java. 8:40-10:40
a.m. Phone service to
‘Holland.

Bodmin, England. Tele-
phony with Montreal.

Rugby, England.

Bandoeng, Java,

Deal Beach, N, J. Trans-
atlantic telephony.

Rueby, England. Tele-
phony with New York,
General Postoffice, Lon-
don.

Saigon, Indo-China, 1 to 3
p.m. Sundays.

Ste. Assive. Vrance.

Drummondville, Quebec,
Canada. Telephiony to
England.

Bodmin, England.

Chicago, 111. Testing, morn-
ings.

Bolinas, Calif.

“STAR” SHORT WAVE BROADCASTING STATIONS

VK2ME, Sydney,

are reported

25.53 meters.

midnight chimes of Big Ben in London.

HV), Vatlcan Gity. Daily 5 to 5:15 a.m on
meters; 2 to

2:15 _ p.m.

on 50.26 meters;

5 to 5:30 a.m, on 50.26 moters.

£2.90
$1.24

Waveienpth
(Meters)

—
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©
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16.82
16.87
17.00

17.25
17.34

17.55
1%.40

18.50
18.56
18.68

18.80
18.90
18.93
10.60

20.65
20.70

20.820
21.17
22.38
23.46

24.41
21.46

24.68

24.80
24.89
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25.68
26.00
26.10
26.15

regularly by

19.83
Sunday

26.22

3,620
3,560

DOA
0Z7RL

(Continued from opposite page)

Short Wave Broadcasting Stations

Doeberitz, Germany.
Copenhagen, Denmark, Tues.
and Fri. after 6 p.m.

128.09

2,342

lephone

WIXAW

Fisher’s Blend, Inc., Fourth
Ave. and University St.,
Scattle, Washington.

Stations

2 = 2
P = o

ge 2 2%

£8 £ £t &3 £

o= =2 L B D

£ 25 Address and Schedule 2 £x 3

s g} ress an 3T wo o4 Address and Schedule

5 L Bandoeng, Java “‘Radio -

-850 T Malabar'). S 2644 11310  DAN Nordeich, Germany. Time
W2XAO0 New Brunswick, N. J. signals, 7 am., 7 pm.

17,830  PCV Kootwijk, Molland.  9:40 mutsche Seewarte, lHam-

a.m. Sat. . urs. .
17,780  WBXK \\'vsting(lllouse Eleteric  and 27.30 10,980  ZLW “gl;”:;wn' N. Z. Tests 3-
Mfr. Co., Saxonburg, Pa. -,

17,640 Ship, Phones to Shore: WSBN, ‘Levia- | 2820 10.630  PLR Bandoeng, = Jasa.  Works
than'": FWV, ‘‘Majestic’; G | with Iolland and Franco
“Olympic’’; GDLJS, “Homerio”’; GMIQ, WEEkgia)‘s fx?{m 91303.111.;
“Bely s work thi higt asometimes after 9:30.
lelzenland™; work on this and higher | 9944 19510  wLo Lasrence, N. J.

17,380  1IAA Tokio. Japan. 25.80 VLK Sydney, Australia. 1-7 a.m.

17,300  W2XK Schencctady, N, Y. Tues., f 10.410  PDK Kootwijk, Holland.

Thurs., Sat. 12 to 5 p.m. KEZ Bolinas, Calif.

General Electrie Co. LSY Buenos Aires, Argentina.
weXL Dayton, Ohio, 28.86  10,3%0  GBX Rugby, England.
WEXAS Oakland. Callf. 20.54 10150 DIS Nauen, Germany. Proess
w2XCU Ampere, N. J (code) daily; 6 p.m..
woxL Anoka, Minn., and other Spanish; 7 p.m, Eng-

experimental stations. lish; 7:50 p.m.. German:

17,110 woo Deal, N. J. Transatlantio 2:30 p.m., English: 5

phone. p.m., German. Sundays:
Ww2XDO Ocean Gate, N, J. " A, T. 6 p.m., Spanish; 7:50
& T. Co. p.m., German; 9:30 p.m.,
17,080 GBC Rughy. Engtand. Spanish.
16.300 PCL Kootwijk, Itolland. Works 30.15 9.950 GBU Rugby. England.
with DBandoeng from 7 30.30 9,890 LSN Buenos Aires. phone to
a.m. Europe,
wLO Tawrence, N. J. LSA Buenos Aires.
16,200 FZR Raigon, Indo-China. 30.64 9,790 GBW Rugby. England
16,130  GBX Rughy. England. 30.75 9750 ... Amen. France.  Tue i
16.060 U. S. Navy, Arlington, Va. e Fri. 3 to 4:15 311 and
Time signals, 11:57 to . oD
on WNC Deal, N. J.

15.950 PLG Bandoeng, Java. Afternoons. 30.90 9,700 wMi Deal. N, J.

15,360 FTK St. Assise, France, Tele- | 30.93 9.600 LQA Buenos Aires,
phony. 31.23 9,600 LGN Bergen, Norway,

15,760 JIAA Tu]l;in, Japan. Upto 10 a.m. 32.13 9,330 CGA Drummondrille, Canada.

eam transmitter. 32.21 9,310 GBC Rughy, England. §

15,300 oXY Lyngby, Denmark. Experi- _-:ﬁg%_g, p?,,;'l..an LndaTe

mental. 32.10 9,250 GBK Bodmin, England
WEXAL Westminster, Calif. 25 i S
14,530 LSA Tiuenos Aires, Argentina. 32.50 SRSl & Paer:;z, FrTainc-e gﬁ,mel] ’1:10.",3:&
11,180 (;vBB\)V(K Saxenburg, I’a,G g o an(;“(;'.';sb?)ani '
Radio Section, General Post e wlar ;o
Office. London. E. C. 1, 32.59 9,200 GBS Rl{;_a:l))t: Eln,,la.n(l. Transat-
Rughy, England. 33.96 9.010 GBS R "g 'ICFE) 'f"e'
WING Deal .4 3351 8,872 NPO Caviey 5iami ili

14.420  VPD Suva, Fiji Islands. & 2 RIS e a)"r' Philip-

147150 KK2Z Liolinas, Calif. Pare 95010 pm e

13,400 WND beal Bench, N. J.' Trans- NAA Arlington, Va. Time sig-

atlantic telephony. nals 9:57-10 pom., 2:57

12,780 GBC Rughby, England. 3p.m : a TR

12,200 GBU Rugby, England. 33.08 8810  WSBN .S, “Leviathan.”

12,250 FTN Qte. Assise (Paris), France. 34 50 8.690 W2XAC Scheneetady, New York

Works Bucnos Aires, In- 31,68 8650 W2XCU Amnere. N J ;
do-China and Java. On : ' WOXL (‘hilcaﬂd B
c %o,
9 am. to 1 pm. and | 3468 8,650  W3XE Baltimore, Md. 12:15-1:15
other hours. p.m., 10:15-11:15
GBS Rughy, England. waxyv Radio Eneineering ]r;.lr)n.
PLM sandoeng, Java. 7:45 a.m. o Yela el o
eng, Long Island City. N. Y.
12,150 GBS Rughy. England. Transat WEXAG Dayton, Ohio.
lantic phone to deal, WiXG Miami, Fla
= N.J. (New York). wW3XX Washington, D. C.
FQo, FQ Qte. Assise, France. And other experimental
32.090  ...... Tokio, Japan. 5-8 a.m. stations.
12,045 NAA Arlington. Va. Time sig- 31.74 8,630 w00 Deal, N. J.
nals, 11:57 to noon. w2XDO0 Ocean Gate, N. J.
NSS Annapolis, Md. Time sig- 35.02 8,550 woo QOcecan Gate. N. .
nals, 9:57-10 p.m. 35.50 8,450 PRAG Pogrto Alegre, Brazil, 8:30-
12,000 FZG Saigon, JIndo-China. Ti 200 a.m.
signals, 2.2:05 .m. e %?'93 8120  PLW Bandoeng, Java.
11,915 KKQ Bolinas, Calif. 37.0 8,100 EATH Vienna. Austria. Mon. and
11,630 yva Maracay. Venezuela. (Also Thurs., 5:30 to 7 p.m.
broadeasts occasionally.) JIAA Tokyo, Japan. Tests 5-8

11,670 K10 Kahuhu, Hawail. . a.m.

11.530 CGA Drummondrille, Canada. 37.80 7.930 DOA Dacheritz, Germany. 1 to

11.490 GBK Bedmin, England. 3 pm. Reichpostzentra

11.470 IBDK S.S. “Elettra,”” Marcont's lamt. Berlin.

yacht. 0

11435  DHC Nauen, Germany, (Cortinued on next page)

T

Australia.

31.28 meters. Sunday

marning from | to 3 a.m.; 5 to 9 a.m.; and 9:30 to
11:30 a.m.

VK3ME, Melbourne, Australia.

31.55 meters. Wednes-

day and Saturday, 5 to 6:30 a.m.

Pointoise,
Monday

France. On
12:30 p.m.; on 25.16 meters, from

19.68 meters.

9:30 a.m. to
| to 3 p.m.; and

on 25.63 meters from 4 to 6 p.m.

Konigs- Wusterhausen, Germany.
from 8 a.m. to 7:30

HKD, Barranqulita, Colombia.

p.m.

On 31.38 meters daily

On 51.4 meters, Mon-

day, Wednesday and Friday, 8 to 10:30 p.m.; Sun-
day, 7:45 to. 8:30 p.m.

VEIGW, Bowmanville, Ontario, Canada.
I to 10 p.m,

from

HRB, Tegucigalpa. Honduras.
Wednesday,
12 p.m,

T14, Heredia, Costa Rica, Central America.
Monday and Wednesday,
Thursday and Saturday,

ters.

XDA, Mexico City.

F3ICD, Chi-Hoa,
Daily from 6:30 to

French

9 to

25.42 meters,

2 48.62 meters. Monday,
Friday and Saturday, 5 to 6 and 9 to

29.3 me-
7:30 to 8:30 p.m.;
10 p.m.

25.5 meters. Daily, 3 to 4 p.m.

RVI5, Khavarovsk, Siberia.
3 to9 am.

Indo-China.
10:30 a.m.

70.2 meters.

49.1 meters.

Daily from

e I i i i T N I e
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SHORT WAVE STATIONS OF THE WORLD

(Continued from preceding page)

Experimental and Commercial Radio-Telephone Stations
- 7 £ K
» £ v - e
£ i . g2 I
og 3 ) e o L <y I 3 g 5 £
? S8 o8 2e S < e =8
s g2 =£ s £z = L I 3%
= % © = <
33 ws - AdupsRT SIS = = o nouugrts:l?fnd Seheduls 62.00 4160 Radio LL Pan:d:':?l:c:"d Sehedule
s - v Qg nas, . J. 4 S, .
38.00 e J\{'A’R g‘gl‘(i‘o I:‘)lt:ll)alrih("ll]‘(e,z.(lm) e L l:(afiio vitus, Paris, France. 4-11 am., 63.13 4,750 woo Occan Gate, N. J,
Poklo, J 28 3p.m 63.79 4,700 WIXAB Portland, Me.
38.30 7,830 PDV l\oog\'l)k, Holland, after ® — 6 940 CFA Drummondville, Canada. 7287 1,118 woo Deal, N. J.
am, ) 715 Deal, N. J. 74.72 4,105 NAA t -
38.80 7,770 FTF Ste. Assise, France. :j 33 2,7,:3 %’:(% Constantine, Algerla, Mon., Ar,l,y;g. 0191 57vf'0 D};‘“’%f’&
PCK Kootwijk, Holland. 9 a.m. : ! Fri, 5 p.m. a.m. to noon,
7 p.m, HKM Bogota, Colombla. 9-11 92 50 3,258 woxt Chicago, 111,
39.13 7.660 FTL Ste. Assise, p.m. 95.00 3,158 PK2AG Samarang, Java.
39.40 7.610  HKF Bogota, Colombia. 8-10 p.m. | 43.50 6,580  RFN Moscow, U.S.S.R. (Russia) 96.03 3,124 W00 Deal, N. J.
Dl 2 u.n}.-‘l p.m. 97.53 3,078 woxtL Chicago, 111,
39.74 7,520  CGE Caleary, Canada, ‘Testing, 46.05 f.515 woo Deal. N.J.. Motala, Sweden. 11:30
Tues., Thurs. 62.80 4,770 ZL2XX Welllngton, New Zealand. a.m.-noon, 4-10 p.m.
L]
'3 L4
Airport Stations .
08.95 3,030 VEYAR Saskatoon, Sask., Canada KRF Lincoln. Neb. WAEC Pittsburgh, Pa,
53,25 5,630 ) WQDP Atlanta, Ga. KMR North Platte, Neb, WAEB Columbus, Obhlo.
85.00 3,190 ( WSDE Tuscaloosa. Ala. KQE Cheyenne, Wyo. WAEA Indianapolis, Ind
wsDB Jackson, Miss, KQcC Rock Springs. Wyo. apolls, .
KGUK Shreveport, La KQD Sult Lake City, Utah. KGTR St. Louis, Mo.
KGUF Dall lT' ' KKO Elko, Nevada KSY Tulsa, Okla
allas, Tex clko, Nevada, " ]
KGUC Fort Worth, Tex. KJE Reno, Nevada, KSw Amarilla, Tex.
KGUL Abilene. Tex KFO Qukland, Calif, KSX \lbuquerque N. M,
l’((gblg illls;’sl)l‘l"gsi"l‘ﬂx. T KRA Bolse. Idaho. sg;}- ;(mg‘l;mn .\glz
€1 Paso,  Tex, Southern KDD Pasco, Wash. (Boeing Aflr -8 Vegas, Nev.
Alr Transport Lines.) KSI Los Angeles, Calif.
5353 5600) WQDU  Aurora, 1II. oo S0 ) WAER  Nehe b KGTD  Wichita, Kan,
94.52 3.170 { KaQaQ Iowa City. Towa, Bl 5.5 WEE oy \, J KST Kansas City, Mo. (Transe
Kam Des Moines, lowa, , 06.77 3,100 4 amden. v J. continental  Alr Transe
KMP Omaha, Neb, WAED Harrishurg, Pa. port).
4 * ®
. Television Stations
3.75 to 5 meters—60 to 80 megacycles. 105.9 2,833 WE6EXAN Los Angeles, Callf. W3XAD R, C. A, -Vietor Co., Inec.,
5.96 to u.18 meters—48.5 to 50.3 megacycles. W7XAB Spokane, Wash, Camden. N. 7J.
6.52 to T.11 meters 42 to 46 megacycles. . 105.3 to 109.1 meters 2,750 to 2.850 ke. waXxcw Schenectady, N. Y.
WBXF The Goodwill Station, Pon 2XAB Columbia Broadeasting WBXAV Pittsburgh, Pa. 1,200 R.
tiae, Mich. System, 485 Madison P.M., 60 holes, 1:30-
wseXxL \\'(Cl.-\lll ]!lroa;}clasting Co., Ave., N. Y. §:00-10:00 %‘:%0 p.m., Mon.,, Wed,
‘leveland  Olo. m. ri.
6.89 43,500 wIXD Milwaukee Journal,  Mijle W2XBO Lo'm Island City, N. Y. WIXAP Chicago, II1.
waukee, Wis, WIXAA Chieago. 111, Kansas State Agricultural
W3XAD Camden, N J,  (Other ex- WIXG Lafayette, Ind. 60 holes, College, Manhattan, Kans.

Ierimental television per-
mits: 48,500 to 50,300

1,200 r.p.m.
and Thursdays,

Tuesdays
2:00 p.m.,

142,9 to 150 meters—2,000 t
W2XAP

o 2,100 ke,
Jersey Clty, N. J.

k.., 43.000-46,000 k.¢.). 700 pm, 1000 po. W2XCR Jersey cny..S.J. 3-5, 6.9
. 105.3 —2.850 to 2,950 ke. 108.8 2758 p.m. ex. Sun,

101.7 to nme\:’:XAV) oSlwrl \f'n\'e & Telesision 1364 to “29 met\‘/rii!c‘l! 100 tI)‘m{'(.]‘.(’)(?d (I(T Canada. W3IXK “l‘;e;lx]to:] ?]Ilgﬁla::‘((jc 1&::,0
Com_._ Boston, )_(ass. 1- wa2xB$ National Broadecasting Co., Works with W3xJ. )
iy e Vo 103, Do Yuri, B, Yo 1200 W2XCD  Passaic, N. J. 2.3 pm.
with WINAU 10-11 pom, wide, 25 pm., 9-10 WOXF Tng\l(fgi)'(lﬂl];"é'}hgo% Pon-

W2XR Radio Pictures, Ine.. Long p.m. eX. Sundays. tiae, Mich. ’
{%‘a"‘?nf"’;‘c}" SYUDL].X&}’;() W2XR Radio Pictures, Inc., Long 142.9 to 150 meters—2.000 to 2,100 ko,
Silent 7-7:30 Sat Island City. N. Y. 48 and WIXAO Chicago, 111,
: 60 line. 5-7 p.m. WIXAA  Chicago, TN,
*
Police Radio Stations

Wave- F y Wave.

fength (Kt~ Call ‘ jenath  (ior”  can gt Cauemey

(Meters)  cycles) Letters Locatlon. (Meters)  cycles) Lettery Looation (Meters)  cycles) Letters Location

1215 2,470 Eggﬁ %ﬂgzll‘mlz);'{tl“(}i Ta. 1 1228 2442 KapPx Denver, Col. 124.2 2,414 WMO Highland Park

av t, Ia. WPDF  Flint, Mich. Mich. '

\\;Vvsg'%' i(:)ll:og},oa) E?d Ing. WPEB  Gi'd Rapids, Mich. KGPA Seattle, Wash.

WISEE Memphis, Tenn WMDZ 1ndianapolis, Ind. WPDA  Tulare, Cal.

KGPI Omaha, Neb. WPDL  Lansing, Mich. 175.15 1,712 KGPJ Beaumont, Tex.

WPDP  Philadelnhis. Pa WPDE  Louisville, Ky. WPDB  Chicago, Ill.

KGPD San anlcisc:(') Cal. KGPp Portland, Ore. WPDC  Chicago, Il1.

KGPM  San Jose Cal . Tad o WPDH  Richmonad, Ind. WPDD  Chicago, IlL.

WRDQ Toledo Ohio Ty Z:gg WPDI Columbus, Ohio WKDU Cincinnati, Ohio
122.0 2,458 WPDO  Akron, Ohio o , :I(VSMVX Berkeley, Cal. KVP Dallas, Tex.

WPDN  Auburn, N. Y. KGP Buffalo, N. Y. KGPL Los Angeles, Cal.

WPDV  Charlotte, N. C. KGPE Kansas City, Mo. KGJX Pasadena, Cal.

WRDH  Cleveland, Ohio G Vallejo, Cal. WPDU  Pittsburgh, Pa.

WPDR  Rochester, N. Y. TN Deus WPDW Washington, D. Q. KGPC St. Louis, Mo.

WPEA  Syracuse, N. Y. =% 41 tl(VGPB Minneap’lis, an 189.5 1,574 WRDS E. Lansing, Mich.
122.4 2,450 WPDK Milwaukee, Wis. e T WPDS St. Paul, Minn. WMP Fram’gham, Mass.

WPEE New York, N. Y. . 414 PDY  Atlanta, Ga. KGPY  Shreveport, La.

WPEF New York, N. Y. KGPS  Bakersfield, Cal. 1123 257 WBR Butler, Pa.

WPEG New York, N. Y. WCK BelleIsland, MMich. wJL Greensburg, Pa,

KGPH Okla. City, Okla. WPDX  Detroit, Mich, WBA Harrisburg, Pa.

KGPO  Tulsa, Okla, WRDR  Grosse Point Vil- WMB W. Reading, Pa.

KGPZ Wichita, Kans. lage, Mich. wDX Wyoming, Pa.

o 3 i
Marine Fire Stations
187.81 1,596 WRDU RBrooklyn, N. Y. 192.4. 1,558 WEY Boston, Mass:
WKDT  Detroit, Mich. KGPD Frandises
WCF New York, N. Y. San Francisco, Cal,

WWW.americanradiohistorv.com
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ETTERS FROM S-W FANS

THRILLS FROM THRILL-BOX
Editor, SHorT WAVE Crarr ¢
With each issue of your magazine, Siort

WavE' GrAFT gets better and more interesting; -

in other words, -it’s a magazige with “no com-
parison.” I have Dbeen reading your magazine
since it was first issued., I have had four
vears' “experience in short wave, and I think
it is the most interesting hobby there is. 1'm
the owner of a National Thrill Box A.C. 45.
It's a set that can't be beat.

[Tere 18 some information for 'Fhrill Box
owners who would like to know where to find
certain stations :

Mecters Dial No.
CE(C—Santiago, Chile ., . ... 152 63
HJY—Dogata., Colombhia ..... 16.2 80
KKJ—Kauhuka, Ilawail ,.,.. 187 110
KKZ—Iolinas, Calif, ..., ... 21.9 136
GBS—Rughy, England ,...... 24.6 40
I2RO—Rome, Italy ......... 25.4 56
GHISW—Chelmsford, IIngland, . 25.5 5T Y%
FYA—Pontoise, France ., ... 25.63 60
NXAM—Merida, Yuweatan ,.... 26.0 65
VYRT—Hamilton, Bermuda .., 29.8 98
I.SN—Buenos Aires . ........ 30.3 101
F"AM—DMadrid, Spain ... 3047 103
VK2ME—Svdney, Australia... 31.28 86
1"KD—Barranquilla, Col. ,,.. H0.5 05
CMCI—Ilavana, Cuba . ...... 499 104
VEODR—Drummondville, Que. 49.8 100
XDA—Mexico City, Mexico... 51.0 06
GPRC—Rughby, England ... ... 60.2 132

I have verifications from all except CMCI.
Ifavana, Cuba. I'm a member of the Inter-
national Short Ware Club, of Klondyke, Ohio.
Well, keep up the good work.

Yours truly,
Charles Guadagnino,
13226 Mack Ave.,
Grosse Pointe I'ark. Mich.

(An excellent record, Charlie, and we know
for a sure thing that the “Thrill Bor” is pull-
ing ’em in right along, although you are doing
cxeeptionally well.—Editor.)

A GOOD JUNK SET

Editor, SHORT WAVE Crarr

I have been a subscriber to your magazine
sinee its publication. Ivery copy is kept on
file, for the information contained in each is
worth its weight in gold. 1 recommend as a
zood course in short wave radio a complete file
of Smrort Wave (Crart! I can’t think of any
eriticism as yet to make, but would like to
encourage this copy-a-month idea.

The tubes used in my present set are a ’24
detector, '27 (resistance-coupled) and two '01A
audio-transformer-coupled amplifier, with good
results. I hear all the higher powered stations
in the U, S, with lond-speaker reception.

Wishing you success with your magazine,
with this lctter finding its way in a complete
file,

Yours truly. |
Emil Voigt,
¢ 489 E. Iolman St.,
- Portland, Oregon,

(Not bad for a “junk set,” Emil, and 1we
hope this letter enconrages others to use the
“agh can” and automobile “junk heap” from
awhich to construct new and uscful “junk box”
scts.—Editor.)

HEY, YOU SWAPPERS!

Fditor, S11orT WAVE CRAFT

There is nothing 1 can say that can praise
your wonderful magazine too highly. You cer-
tainly know what we want,

Thore is only onething I wish to reproaeh
thie magazine about, * What the heck’s the mat-
fer with those “swappers”? Out of the many
letters | have sent them I have received dis-

couragingly few replies. I cannot understand
why they do not answer me, if they are real
“hams.” Maybe it's because I am only fifteen
years old.and they are more experienced than I.
I don’t Know.
Well, that’s tlie only “brickbat™™ against our
magazine (to me, anyhow).
I would be greatly pleased to see my letter
published. and K will look for the next issue.
Yours very sinderely.
Carl Penk,
693 Washington St.,
Bedford, Ohio,

i e T i e i e

MORE “DOERLE"™ SUCCESS

Editor, SHORT WAVE CRAFT:

When distanf stations are received on costly
superhets, a person has no reason to boast about
it, but when I receive far-away stations on a
home-made “two-tuber,” then that IS something
to brag about. My set is the “Doerle’” job, de-
scribed in the Dec. ’31-Jan. ’32 issue of SHORT
WAVE CRAFT.

Today is my third day for working the set,
and to date I have received over fifty stations.
Some of the more distant ones I shall list. From
my home in Maplewood, N. J.. I received the
following : WVR, Atlanta, Ga.; WGK, Ohio;
WIBHM, Ft. Wayne, Ind.; W9AYS, Elgin, Il.:
WSERK, Girard. Ohio; and, best of all, XDA,
Mexico; PZA, Surinam, South America; TIR,
Cartago, Costa Rica; G2WM, Leicester, England.
I have also received stations WDC and PJQ,
which T have not found listed in the call book.
Will someone please tell me where these sta-
tions are located?

That’s not a bad record for three days on a
two-tube job, is it? Hope to see some more fans
make the Doerle set. I will answer any ques-
tions concerning the Doerle set.

Sincerely yours,
JACK PRIOR,
9 Mosswood Terrace,
Maplewood, New Jersey.

(Row-dy-dor! Great work, and FR for three
days’ 1wcork on a new two tube reeciver. If we
receive many more letters from the boys who
complain of a pain in their cardrums from
listening to the daily tid-bits from the King
of Siam’s realm, we shall have to sec if we
cannot intereede for Mr. Doerle and get hime

a well-ecarned niche in the Hall of Fame and.

also a D. S. M. (Docrle Scrrvice Medal). Let
us hear some more from you, especially if you
build and try out some of the other reecirers
deseribed in recent nunibers of Stiort WAvVE
Cra¥r, and tell us how you like them.—Editor.)
P T T

P.S.—Will answer all letters, Would like to
hear from boys of fifteen. L

(IMonest, Carl, this is the first intimation
that we had that the Swappers were laying
down on the job. This certainly is getting
serious and we are going to send immediately
a circular letter to the swapper advertisers
and find out what is wrong. It’< the first letter
we hare rceecived: and it must be that the
depression has struck their pocket-books and
that mayhap they no longer cun afford to buy
postage stamps.—Editor.)

GOOD STUFF

Editor, SHORT WAVE CRAFT:

I have been purchasing copies of your great
magazine since ecarly this summer. It sure is
a ereat radio magazine. I enjoy the page of
“hﬁms." I have a home-made two-tube short
wave set using plug-in coils. I have received
the following stations: GASW, I2RO, FYA. PCJ,
VEOCL, VEQGW, VK2ME, VK3IME, HRB,
WSBN, GDLJ, WOO and the stations at Rugby.

WWW.americanradiohistorv.com

Fngland: YRC, St. Georges,
at Tamaray, Cuba, and fifteen amatenr stations
on  the 20-meter wave length, [ have hadt
W35ABO at OKlahoma City and WOCJJ at Den-
ver, Colorado. Through the summer months [
heard VKIMNIE twice a week and usually on the
loud-speaker ! I get GHSW on the loud-speaker
as well as FYA at France, 12RO at Rome,
besides the Canadian and American stations.
IIoping to hear from other “hams,” to whose
letters I will reply, I am,

Le Briton Fader,

125 Henry St.,

Halifax, N. 8., Canada.

(Not bad at all, “Le.” for a two-tube sct:

just think what you could do in your location
with a “real” set, and here’s haping that the
“hams” will snow you under—Editor.)

NOT A FLOP!

Editor, SHORT WAvE CRAFT

I have been a reader of your magazine since
you started to publish it and think it is the
best out for short wave fans. I have seen
only two letters in your magazine relating to

the *“Sun”™ Short Wave Tuner described in
your Aug.-Sept., 1930, issue, In the [Keb.-

Mar., 1932, issue Albert DBates says it is “a
flop.” But I do not agree with him. I built
this tuner in 1930 and still have it in use
with a two-stage AN amplifier and would not
change it for the world. I have heard nearly
all the countries of importance and can go
down to 15 meters on it, My set is not
shielded, but I set all three condensers on
extension rods and this dees away with hand
apacity. I wound my own coils on two-inch
tubing, using the coll data given.
Yours truly,

Ross Adair,

RR4, London, Ontario,

Canada.

(Thanks a lot, Ross, for coming to our assis-
tance. If there’s anything that pecves the Edi-
tor’s bump of conecit, it’'s when one of pon
“hams” write in and tell us that onc of the
sets is «a flop, But cridently the “Sun” sct
was not a 100 per cent flop anyhow. as your
letter would scem to prove.—Editor.)

TO ALL “SET-WRECKERS”!

Editor, Stiornr WavE CRAFT
I would like to put a
“Doerle™
December and January issue. I recommend this
set to all “set wreckers” in a big way! Thanks
to Storr Wave Crarr and to our good friend.
the Iiditor, for making this a monthly maga-
zine. I would like to see data for coil winding
125-600 meters as W.C.A.0O, will cheer anyone.
Hoping that this set ‘‘perks’ for all “hams”
in a big way.
Yours truly,

H. J. Keilholtz,

1508 Belt St.,

Baltimore, Maryland.

(Well, “H. J, K.” here's the dope on the
coil winding data. We arc publishing some of
it right alony.

A c¢nil to corer the 100 to 200 meter band
may be wound on a tube 1% inches outside
diameter acith a tuncd grid coil of about 553
turns of No. 24 enameled wire, space wound,
i a length of about 1% inches. Y5 ineh be-
yond the grid coil a tiekler ecoil is wound,
comprising 20 turns of No, 24 enameled wire,
elose wound. To corer the hroadeast band from
200 to approximately 500 meters, you will need
in the grid coil on a similar gize tube, about
135 turns of No. 28 cnameled magnet wire,
cloge wound., Y inch beyond the grid eoil a
tickler is wound with 28 turns of about No. 34
cnamcled wire, elose wound.—Editor.)

Bermuda: CMIF, -

word in for -the -
12,500-mile receiver deseribed in your.
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Which i
Regeneration £

Scheme? -
® U LN
.0001-
. . . MF_
Regeneration control is always an interesting

problem in the mind of the short-wave experi- { (
menter. Mr. Gernsback here presents an ex- FIG. 6

cellent resume of all the well-known methods.

By M. HARVEY GERNSBACK %‘

L l ® ONE of the most important factors in short-wave ‘
p

‘ receiver design is regeneration control. Unless
a set has an efficient method for controlling regen-
eration it is well nigh useless. A discussion of

.
various methods of control and .their advantages g

500000 oHMS

\*m

[ i

and disadvantages will be undertaken in this article.
Detector systems using three-element tubes sugh

1; {Cgigg‘ as types '99, 014, ’30, '36, '27 and the new ’56 w§ll
ok first be discussed. For simplicity, all diagrams will

)

O02:MF .001-

FIG 2 '
(VAR CONDENSER) show grid returns to cathode, which is equivalent FIG.7

p
to A-minus filament in battery sets. Figure 1 shows
\.0001-mMF,
N -
| -
30000
E)

s o p effect on the detector tuning control. Figure 2 shows
o ? a method that was once considered the best possible

0001-MF. the simplest system of control, by mechanical move-
. 2 OHM
for short-wave work. It is used but little at present, e

ment of the tickler coil with respect to the grid coil,
This method is now obsolete, as it is very critical
in adjustment and causes quite a noticeable detuning
N

as it also is fairly eritical in adjustment and causes .
.4 '—“ll— 1 detuning. It is simply a parallel plate feed system, |
= K similar in principle to the method of isolating the |
1 MF plate current from an A.F. transformer primary ‘
in audio amplifiers.
/l/ The control shown in Fig. 3 merely varies the
’ voltage applied to the detector plate by means of a
£16 3 { ( 500,000 P variable resistor. This control is likely to be very ot
‘ OHMS noisy and in addition it gives only rough control, F16.8

+90V.

together with detuning effects, all of which makes (’50.-000 OHMS
VAR RES | it unsatisfactory for high efficiency. In Fig. 4 is —
) shown a method which, although it has negligible

2 detuning effects, is not very satisfactory because
of its critical and not always noiseless operation.

Figure 5 illustrates what is probably the most gen-

erally used form of control. If carefully designed ' 57-58 —

it will usually prove a very quiet and smooth form -

i of control. Noisy variable condensers cause trouble P

' frequently and in addition there is a pronounced
detuning effect.

-l 3 p Figures 6 and 7 illustrate two entirely different

-— methods of control. The exponents of the scheme

? shown in Fig. 6 claim that it is free from detuning

effects, is very quiet in operation and gives a very ‘ '-‘_"'—1

i
O

N

smooth control of regeneration. This system was

originally described in the first issue of SHORT WAVE 5Y. '
—— lc ( CrAFT. The method of control illustrated in Fig. 7 90-
- ] also gives very satisfactory results, according to "_.I.l.l.ld_"' N
reports. We have not yet experimented with it, | 50,000 v+

however, so we are not able to give definite state- FIG.9 X OHMS
. ments as to its merits, but it is certainly worth a ' (POT. OPTIONAL)
T — trial. (Mr. Secor tried this circuit and reports it
is very good.) T 5000 710
- Recently quite a number of set builders have ad- 50,000
' vocated the use of screen-grid and R.F. pentodes ' ) e

in the detector stage. These tubes, when properly | - /1/
used, give much stronger signals than triodes and
offer much more efficient methods of controlling re-
generation. All of the methods of control discussed
under three-elements tubes may be used with these
tubes and will give much stronger signals. There
is a much better system of control for these tubes,
by varying the potential applied to the screen-grid.
This method gives very fine control with none of
l l’ { the objectionable features of the methods of control | FIG10 = =
FIG.5 described above. Figure 8 shows how the screen )

(Continued on page 318) ‘ J}
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$5.00 Prize

Plug-in Coil Hint
®-1 HAD trouble getting a S-W plug-in
coil using 12-gauge wire to work
properly caused by the loose wire mov-
ing together and touching.

Measure your wire exactly, leaving
from % to % inch on each end to run
through the tubing. Then have your
garageman thread both ends. Find nuts
to fit.

Wind coil and pull up slack with nuts,
solder flexible leads to the ends and con-
nect to base prongs. The turns will be
tight and can be spaced with some pre-
cision.—L. S. Tou Velle.

r W

I!U
ENDS

THREADED

Eftective way in which to hold heavy

wire in place-—thread the ¢nds and put
nuts on them.

Drilling Tube Bases

® HEREWITH is a sketch and descrip-

tion of a coil jig devised by myself.
The device illustrated is used for holding
tube bases while drilling them for making
S-W coils. All that is needed is an empty
thread spool, a dime store “C” clamp and
a small vise, just large enough to grip
the “C” clamp firmly. There is nothing
to make. The tube base is held rigidly
and can be rotated by loosening the
clamp. There is no danger of the base
breaking as the holding force is applied
to the flat bottom and not the curved
shell—W. J. Francey.

HMow a spool serves to hold tube base -

while drilling it.

Band-Spreading Idea

® I HAVE a thrée tube short wave re-
ceiver, I wanted to spread the ama-
teur band, Also to he able to hear com-

1932

5

FOR BEST
SHORT
WAVE

KINK

Beginning with the July issue of
SHORT WAVE CRAFT, the editor
will award a five dollar prize each
month for the best short-wave kink
submitted by our readers. Look
over these “kinks” and they will
give you some idea of what the
editors .are looking for. Send a
typewritten or ink description, with
sketch, of your favorite short-wave
kink to the “Kink” Editor, SHORT
WAVE CRAFT.

kAAN\AM/\-—

mercial stations easily. I tried different
ways of band spreading, but I could not
get a circuit that would spread the ama-

~ teur band and also be able to get com-

mercial stations easily.

I had a 23 plate Pilot midget con-
denser so I put it in series. I started
taking plates off until I got the proper
spread of the amateur code signals on the
80 meter band. I also noticed that I

5 PLATE 7 PLATE
MIDGET S.p. D.T. TUNING
CONDENSER SWITCH CONDENSER

How Mr. Klimas uses switech and two
.. condensers for band spreadlng,

got enough spread on the 40 meter band.
By using a 7 plate tuning condenser,

:'which was cut down from a 17 plate con-
~denser, and by putting a five plate midget

condenser in series I had a lot of hand
capacity.

I got myself a bakelite condenser shaft
putting it in the tuning condenser. That

helped to reduce the hand ecapacity until-

you could hardly notice it:

I-could spread-the band all right but
I could not get commercial stations, so I
put a S'P DT Sw. (a midget type S W
that I bought for 15 cents "from the
Kresge 25 cent store) across the two
condensers. :

When you throw the sw1teh to ground

and the rotor of -the tuning condenser,

you get all of the commercial stations
easily, but when you throw the switch

wWwWw.americanradiohistorv.com
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.. putting the midget condenser in series,

you get all the band-spreadmg on the
amateur band that is wanted. Have the
tuning condenser insulated from all
parts that are grounded, or it will not
work.—Edmund Klimas.

“Converter” Switch

©® HEREWITH is a sketech of a switch

I have used in connection with several
short-wave converters, to change from
broadcast to short wave or the reverse.

This switch can be attached to the
panel of the short-wave unit and the
switching done within the unit.

The average broadcast listener will not
take the time to connect up a unit every-
time they want to tune in a short-wave
program. By the use of this switch short

[ waves come in a’ few seconds after the

switch position is changed.

I hope this will help other short-wave
converter set builders to put out a flex-
ible unit that can be attached to any good
radio in a few minutes.

All the converters I build have a ﬁla-
ment heating transformer built in and it
has a grounded center tap—to reduce
hiss when the set is operating.—K. A.
Staats.

// \
INSULATION

! :-:j:t/

z -

k- ————— =R 1
a4

S

L = CONNECT TO S.w, ANT. POST.

2 3 - = REGULAR AERIAL LEAD-IN.

3= « LEAD WIRE TO SET ANT. POST AND

LEAD FROM CONVERTER.,
4= A.C. LINE.
.92 LEAD TQ ONE SiDE OF FIL. HEATING TRANS. :
\. A/H

A very handy switch to throw over from
‘broadeast to short-wave converter, or
vice wversa, in a jifty.

“Freak Aerial” the Berries

® I AM sending in a diagram of my

short wave aerial which enables me
to get good overseas reception in answer
to your query for short-wave aerials. ' I
recommend it to anyone who would en-
joy overseas reception. I have an out-
door aerial fifty feet in length, also fifty
feet of bell wire wound under the dining
room carpet (as illustrated) and besides
that I have thirty feet of bell wire strung
up behind the picture moulding in the
adjoining room. These with the use of
two midget condensers receive the D.X.

—Joseph Sziemiata.

7
\so FT. OUTSIDE
AERIAL

50 FT. BELL
WIRE UNDER

RUG .10
A" POST
™ 1
AL -
30 FT. BELL
WIRE BEHIND
PICTURE
o MOULDING

A treuk receiving aerial that “brings -

’em in.”’
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Transmitting
Antennas —

How to

Couple Them

By A. R. HAIDELL

This article deals with both the theory and
practice of transmitting antennas. The sub-
jects covered include the *“Zep” antenna;
to determine
length for given wavelength; conditions for
maximum efficiency; how to couple trans-

tuning each section; how

mitter to aerial, etc.

® THIS article considers some impor-

tant facts about transmitting-antenna
design and construction, methods of
coupling the oscillator to the antenna
and adjustment and operation of com-
mon antenna types. The amateur usually
constructs a transmitter, perhaps mounts
it in a panel and then runs out, just
before the rain, to hang up an “antenna,”
which may or may not hold up under
the first blast, and seldom holds up
longer than the second. The antenna
construction 1is, in general, flimsy and
the wire waves in the breeze like a string
and takes the frequency with it, because
of the poor relation between antenna
and oscillator coils; the coupling value
between antenna coils and oscillator coils
is very important.

No amateur is entirely free from these
things (especially those who try to tell
others—Hi!) ; it seems to be contagious.
Anyway, lend an ear; it took years to
learn these things by experience, but it
only. takes a few minutes to tell.

Let’s start with popular antennas.

The “Zeppelin” Type Antenna

Perhaps the most popular antenna in
use in American amateur stations is the
“Zeppelin” type shown in Fig. 1, (This
type of antenna was first used on Zep-
pelins, hence the name.) The method of
coupling it to the oscillator is shown in
Fig. 1 also. The voltage distribution on
an antenna must be such that a voltage
“loop” (maximum) occurs at the end of
Feth feeders (the two parallel wires are

the feeders in the “zep”) and also at the

end of the antenna. If a Zeppelin an-
tenna is operated at double the frequency
for which it is designed, the voltage dis-
tribution will be as suggested by the
dotted lines in Fig. 1. This means that
it cannot be used at the second har-
monic with good results, even if every-
thing else is properly adjusted, since the
voltage is not distributed properly. It
can be used at the 3rd, bth (odd) har-

SHORT WAVE CRAFT for SEPTEMBER, 1932

Good coxample of
aerial  mast  con-
struction, showing’
zuy cables

tionalized.”

eNCe-

nmonics hut not at even harmonics of its
fundamental frequency.

We hear someone say, “Yes, but mine
works fine at the second harmonic.” The
writer has operated such an antenna at
its second harmonic and actually worked
stations at a considerable distance with
it, but a little investigation with a neon
bulb, when using a high-power oscillator,
showed that it was not operating as an
ordinary Zeppelin type. Often touching
the coils together (thus changing from
inductive to direct coupling) will give
better results when the second harmonic
frequency is being used.

Figure 1 is a more or less theoretical
arrangement, not convenient for a prac-
tical installation, In order to make an
antenna like this work right, it has to
be designed for a single frequency, and
the wires carefully cut to get the exact
lengths for optimum results. Obviously,
this is a decided disadvantage because
the average amateur wants flexibility
and convenience, so the wavelength can
be changed away from interference. It
is therefore necessary to arrange for
tuning each wire to the proper length

to compensate for unseen factors which

have relatively large effects on the loca-
tion of the voltage loops and nodes on
the feeder and the “radiator” proper.

Each Section Must Be Tuned

It is necessary to tune each wire so
that the voltage loops and nodes occur
at the most favorable positions on the
wires. This is done by connecting in
series with each wire a variable con-
denser of the proper value so that tun-
ing of each wire can. easily be accom-
plished over the width of the desired
band. Figure 2 gives all the necessary
construction data for 40-meter work; all
constants are given. To calculate an-
tenna sizes for other wavebands, use the
general method suggested there for the
design of a 40-meter antenna. Although

a meter is somewhat larger than .a .yard,

the amateur can, for approximate values,

wWwWw.americanradiohistorv.com

assume a meter as equal to an even 3
feet in preliminary calculations for ap-
proximate wire lengths. For exact values
the following table can be used as de-
scribed below.

Meters Feet Meters Feet
1 3.28 20 65.6

2 6.56 25 82.0

3 9.84 a0 O98.4

4 13.1 154 114.8

5 16.4 40 131.0

10 32.8 45 147.6
15 49.2 . a0 " 164.0

Suppose that an antenna for 41.6 me-
ters is desired. Since it is better to
operate an antenna above its fundamen-
tal, one can call this 42 meters, since
the series condensers will reduce ‘the
wave to the proper value anyway. An
antenna must be one-half wavelength
long, consequently it is 42 divided by 2
or 21 meters long. Twenty meters from
the table above is 65.6 feet; 1 meter is
3.28, also from the table; the sum of
these two values is 68.88 feet. This is
total length of wire to use. Usually the
value so obtained is slightly too long
because of the additional loading of - the
coupling coil. The series condenser com-
pensates, however, so these values can
be used in the preliminary design. In
extreme cases, where the: wires must be
near the earth, it is necessary to cut a
few feet from the length of each wire
to neutralize the effect of  the added
capacity.- e

S-W Aerials Comparatively Simple

Short-wave antennas are very simple
compared with the -elaborate arrange-
ments used at longer wavelengths. Even
the old 200-meter amateur transmitting
aerials are elaborate compared with a
20- or even a 40-meter one. But short-
wave antennas are not a new type of
aerial; they have simply been evolved,
step by step, from the more elaborate

systems used at higher wavelengths, It

P——————
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is interesting to trace the development
of -a short-wave antenna because of the
practical considerations involved, useful
in similar work and necessary in the
construction of single antennas which
can be used in more than one band.

The writer’s 200-meter antenna had a
natural period of 200 meters. This, by
the way, was an exceptional antenna;
practically all amateurs in those days
preferred to operate abeve 200 meters,
for the lower waves were considered of
little use for communication. Everyone
has heard of the wonderful development
of short waves by “hams,” which dis-
proved this theory. By using a small
coupling coil in a 200-meter antenna it
is possible to operate at 40 meters easily;
this is the 5th harmonic. Harmonic op-
eration is interesting for the experimen-
ter because of the distance and direc-
tional effects of such antennas, but is
otherwise usually more difficult, so that
a majority of amateurs use the simpler
systems.

Maximum Efficiency for An Antenna

Another antenna arrangement is shown
in Fig. 3. The type of antenna to be
used depends upon the location of the
station and the space available, so vari-
ous types will be discussed. The ama-
teur can thus select the type suited to
his own particular needs. In Fig. 3, the
idea is to place the clip at a point of
high voltage on the inductance, thus ex-
citing the electrons in the antenna sys-
tem; maximum effect is produced when
the entire inductance and capacity of the
whole antenna system is such that the
natural frequency is equal to the fre-
quency supplied by the oscillator. The
oscillator must be tuned to the antenna.

If the exciting tap is connected directly
to the plate, the output will be so greaf,
due to the high voltage applied to the
system, that the oscillator will stop oscil-
lating; if connection is made to the fila-
ment clip, no energy will be radiated.
An intermediate position must be select-
ed for proper operation and stability.
This point is perhaps three-fourths the
way from filament end to plate end of
the oscillator inductance.

In general, the length of the feeder
has very little effect on the natural fre-
quency of the antenna system itself un-
less it happens to tune it to a harmonic
of the operating frequency. The size of
wire used in the feeder also has little

ONE AMMETER CAN BE USED TO MEASURE
BOTH FEEDER CURRENTS BY MEANS
OF THE SWITCHING ARRANGEMENT SHOWN

g =r,

Diagram above shows how to use one
meter to measure radiation in both sec-
tions of an aerial.

At right—Obtaining curve and method
of connecting two radiation meters.

effect; the currents are small, cqnse-
quently any resistance has little effect.
The antenna arrangement of Fig. 3 has
many advantages, but cannot be used in
some locations.

If a pair of poles is available, the
antenna can be stretched out into a
single-wire affair, as shown in Fig. 4.
It is advantageous to have an antenna
as well in the clear as possible so that
a pole is an advantage, since the an-
tenna is raised above its surroundings.
Great height, however, is not necessary
if the antenna is well in the clear.

Where poles are available, a single
wire stretched taut, in the clear, is quite
convenient. For 40-meter work, a single
wire having a natural period near 40
meters can be used. The terms “anten-
na” and “counterpoise’”’ are meaningless
for such a single-wire aerial. The coun-
terpoise is at one end and the antenna
at the other, strictly speaking, but, for
simplicity, let’s call the whole thing the
antenna, and use the term ‘‘counter-
poise” for systems in which it can readily
be distinguished separately.

40-Meter Antenna

A 40-meter antenna should be about
65 feet in total over-all length. Towel
(glass) bars are perhaps the best in-
sulators for the price. Figure 4 shows
the method for connecting the feeder to
the antenna. The end of the feeder is
adjusted on the antenna, as well as the
clip on the oscillator inductance, as
shown, until the lamp glows the bright-
est, consistent with oscillator stability
and constant frequency. If a small flash-
light bulb is used, and the oscillator is

I~ [
OSCILLATOR  { ;
coiL 3
EVEN WITH
END OF 0SC.
coiL
1
: |,
P 4
RULE J \coupLuNG VALUE
o 1 (AS READ FROM
167 RULE.)
ANTENNA
AMMETER
ANTENNA
PANEL " @/

METHOD OF OBTAINING COUPLING CURVE
OF A 40- METER TRANSMITTER..

AMMETERS SERIES
CONDENSERS
i >
|
ZEPPELIN
ANTENNA }'
L

{LLUSTRATING METHOD OF USING
TWO RADIATION AMMETERS

LL FIG. 8 i

of 50 watts power, a shunt of about 4
inches of No. 14 wire will be necessary
for the radiation indicator. Smaller os-
cillators will require more resistance in
the shunt, or none at all.

If the wire is close to the ground, it
should be made somewhat shorter be-
cause of the added capacity effect. It is
not necessary to support an antenna high
above the earth so long as it is in the
clear and the waves have a chance to
“get a good start.” This, by the way, is
important. The antenna is the connect-
ing-link between the oscillator and out-
side world; if the antenna is poor, re-
sults will always be correspondingly
poor. A good antenna is very important,
we repeat.

If this type of antenna is close to the
ground, it can be adjusted easily for ex-
cellent efficiency, since it can be reached
for adjustment. Distance work is only
accomplished by the radiated energy
which is refracted down from ionized
layers in the upper atmosphere, so that
the height of the antenna above ground
is usually not so important.

It is wise to warn the neighbors if a
bulb is used permanently in the middle
of the antenna; otherwise they may think

(Continued on page 319)
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JOSCILLATOR COUPLING WIRES SECOND HARMONIC : ,L2 Y VOLTAGE — T
coiL DISTRIBUTION L | v 2 > N
= { s
Ql = ~ e LI AN ¢y | -
! l \\(__,/ ! jr c2
! - '
VOLTAGE } £y FIG.2

| DISTRIBUTION 40 METERS ONE METHOD OF FEEDING AN ANT.
| i t . I L2 = 5 TURNS 2INCHES IN DIAMETER (COPPER TUBING) SYSTEM. THE AMMETER 15 OPTIONAL

L—'/A WAvE»l«———‘/z WAVE ——:-i £1 = VA WAVELENGTH= 10 METERS = 30 FT. APPROX. A CONDENSER IN THE FEED-

£2 = YAWAVELENGTH (4 +15)=30METERS : 95 FT. APPROX. LINE IS SOMETIMES USED,

THE "ZEPPELIN" ANTENNA. THE METHOD OF COUPLING 1T
TO THE OSCILLATOR  INDUCTIVELY, S SHOWN.

- F1G.1

NOTE: SEE DESIGN TABLE IN TEXT.
C1&C2= ABOUT 200 MMF. EACH — NOT CRITICAL.

ALTHOUGH NOT NECESSARY.

FIG. 3 HARTLEY 0SC.”

HALF WAVE N VOLTAGE X !
[ e ——— A= N\ o~ DISTRIBUTION ~,
_ . COUPLING
ﬂ-—-xm:”/‘/’ 7@ i\\k\ ~ INpicator 7 wiRes | v IN
ANTENNA  SHUNTED CURRENT/ - FIG.5 "4 7/ BOTH 33FT. | S & INCHES
SYSTEM  FLASHUGHT IN WIRE FEEDER : TR / LONG FOR za
LAMP 40-METER WORK. | i
X o FIG6
A GOOD ANTENNA \2;’,’“;:-:&55 3v
SIMPLE ANTENNA SVSTEM BORyCRONDED g )
WHICH CAN BE USED LOCATIONS . IONILANL i 2 3
| IN SOME LOCATIONS. IT1S ADJUSTED Aty
\F CLOSE TO THE WITH ONLY \ TYPICAL CURVE OBTAINED FROM A SHORT-
GROUND, ITI1S EASILY - ONE OSCILLATOR WAVE OSCILLATOR SHOWING THE RELATION
ADTUSTED VARIABLE BETWEEN ANTENNA CURRENT AND
£16. 4 ‘ CONDENSER COUPLING VALUE. _,J
L 0SCILLATOR
L S S

Various methods of arranging and calibrating’ short-vwave antennas as explicity described by the author in accompanying article.
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500

00 Short Wave
Builder’s

Prize Contest

$100 In Monthly Prizes For Best Models

In the May number of SHORT WAVE CRAFT,
we announced, in considerable detail, this new
contest and the rules for those desiring to enter
sets in the contest. For the benefit of those who
did not read the original announcement in the May
number, we mention here some of the more im-
portant points that you should bear in mind.

The closing date for the August contest 1S given
below. The keynote of this contest is expressed by
the single word—SIMPLEST.

Short wave set builders may submit any one of
the following apparatus:

SHORT WAVE SET
SHORT WAVE ADAPTER
SHORT WAVE CONVERTER

RULES FOR $500.00 SHORT WAVE BUILDER’S

During the contest period, SHORT WAVE
CRAFT will award a total of $500.00 in prizes in
an important new contest. You are asked to build
a home-made short wave set which should fill one
or more of the following requirements: 1, Simplic-
ity; 2, Compactness; 3, Ingenuity; 4, Novelty of
Circuit Used; 5, Portability; 6, Workmanship.

Read carefully the text of the adjoining article,
and observe the following simple rules:

1.—Short wave sets submitted may be in either
of the following classes:
*Straight” S-W Receiving Set (battery oper-
ated or A.C. operated).
Short Wave Converter.
Short Wave Adapter.

2.—Sets must be home-made and built by con-
testants themselves. Manufactured sets are abso-
lutely excluded from this contest.

3.—Sets submitted may be for ONE, TWO,
THREE and NOT MORE THAN FIVE TUBES.
Any type of tube as selected by the builder can be
used. Crystal operation or crystal-tube combina-
tions allowable, at the option of builder. Sets may
be of any size or shape, at the option of the
builder.

T S NS

—

You will please note that the set must be BUILT
BY YOU and furthermore THE SETS THEM- FIRST PRIZE . . . . $50.00
SELVES must be sent, PREP?Ié)ﬁgl;f;rle‘})é ECON
express, to the editorial offices o )
CRAFT.  Remember that WORKMANSHIP will S D PRIZE . . . 2500
be one of the strong factors that. the judges will
have in mind in awarding prizes. Sets may be THIRD PRIZE . . . . 12.50
sent with or without phones or loud-speaker. Data .
is given below on the length of descriptive article,
diagrams and other information required by the FOURTH PRIZE . . . 7)50
judges. Have your article typ;l?v\(n}:t:jn, if hat.al: b
possible; diagrams need not be nished mechanica
drawings, as our draughtsmen will re-draw dia- FIFTH PRIZE . ; . - 5.00

grams for publication, but make neat sketches in
ink. Al coil ard condenser data must be given;
also all resistor and speaker (or phones) ohmic or
impedance values.

4.—In order to win a prize, it is necessary that
the set itself be submitted to the editors. The five
best models submitted each month will be awarded
the prizes as scheduled here.

5.—All sets submitted to SHORT WAVE
CRAFT Magazine will be returned to their owners
after they have been judged and described for the
benefit of SHORT WAVE CRAFT readers in
the magazine,

6.—This is a monthly contest, which began
May lIst, 1932, and will last for five months. Each
monthly contest closes on the 1st of the following
month. Thus the contest for August closes Midnight
September 1st, 1932, at which time all entries for
this month must be in the editorial offices of
SHORT WAVE CRAFT. The third prize-winning
announcements will be made in the October, 1932,
issue of SHORT WAVE CRAFT.

7.—Every set must be accompanied by an article
written by the builder, and contain not more than
2.000 words, giving minute instructions with wir-
ing (schematic) diagram, list of parts with values
of all resistors, condensers, coil data, including
number of turns, etc., how the set was built, its
operating characteristics, what stations have been

e i i W

CONTEST |

received with it, and other. information -considered
important by the builder. Such article should be
typewritten or written in ink, and should “be sent
separately by mail, 22d should not be included Wwith.
the set itself!
8.—All sets must be shipped in strong wooden
boxes, NEVER in cardboard boxes. All gets must
be sent ‘‘prepaid’”’! Sets sent ‘‘charges collect”
will be refused. SHORT WAVE CRAFT Maga-
zine cannot be held responsible for breakage in
transit due to improper packing of sets. Before
packing the set, be sure to affix tag .with string
giving your name and address to the set itself.
{)N ADDITION, PUT YOUR NAME AND AD-
RESS ON THE OUTSIDE OF THE WRAP-
PER OF THE PACKAGE, !
9.—Employes and their families
WAVE CRAFT are ekxcluded.
10.—The judges will be the Editors of SHORT
WAVE CRAFT Magazine, and the following
short wave experts: Robert Hertzberg, Clifford E.
Denton. Their findings will be final. ,
11.~—Address all letters, packages, etc., to Editor,
SHORT WAVE BUILDER'S CONTEST, care
SHORT WAVE CRAFT Magazine, 96-98 'Park
Place, New York,

of SHOKRT
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A Few Facts About Short Wave Coils

® RADIO experimenters who build their

own short-wave receivers, particularly
those experimenters who are new to the
game, are at a loss to know exactly how
to make short-wave coils having the low-
est possible losses. A large number of
the, short-wave receivers in use contain
a. relatively small number of tubes, so
that there is considerable advantage in
using low-loss coils. The amplification-

per-tube is also relatively small at short
waves, so it becomes apparent that coils
giving greater amplification from exist-
ing sets are desirable.

Short-wave coil design is quite a study

Above—Different forms of short-wave coils. Atright—
Dingrams explaining , action_ about short-wave cg_)il e
conductors. A simple yet effective design for a short-
wave plug-in coil is shown at the extreme right.

in itself. Much valuable information can,
of course, be gathered by “try it again”
methods; but, as in any line, the experi-
ments must be directed by a certain
knowledge of theory. Theoretical studies
are very valuable to any experimenter,
since theoretical knowledge serves to
guide one, saving considerable time, and
aiding in an interpretation of the re-
sults discovered. This article deals with
some of the simple theories underlying
short-wave coil design. Common methods
used to construct short-wave coils will
also be considered in detail.

Short-wave coils are “good” or “bad,”

depending upon the losses within them.
In some uses for coils, the losses within
them are not of importance, since the
loss factor does not enter. However, the
most important use for coils, to the short-
wave fan at least, is in tuned circuits.
In such circuits, especially where high
amplification is essential, the losses within
the windings of the coils, and the forms
upon which they are wound, are of con-
siderable importance. In any tuned cir-
cuit, the loss in the variable condenser
is usually relatively unimportant but the
losses in the coil are large in comparison.

(Continued on page 310)
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FOUR-TUBE RECEIVER HOOK-UP

H. Wertz, York, Pa., asks:

Q. For a circuit using a stage of R.F., de-

tector and three stages of A.F. for two-volt
tubes.
"X The circuit will be found in these col-
umns. Three A.F. stages would be too com-
plicated for a beginner and would require spe-
e¢ial means for the prevention of motor-boating.
Two stages, with ene a pentode power stage,
is an ideal arrangement.

Q. I have built the *Doerle” receiver and
it works fine but cannot get distance on it.
What is the trouble?

A. The faet that it works at all indicates
that you hawe no real trouble. You are prob-
ably located in a section where “DX" (long
distance reception) is impossible.

Q. What type is the ‘“‘Doerle” circuit?

A. This is not a “Doerle” eirenit any more
than it is an Abic Goldstein circuit. It eould
be named after thousands of different builders,
since amateurs have used the same arrange-
ment for many years. The circuit itself is
merely a two-tube regenerative one with a
single audio frequeney amplifier stage.

PEAKING SUPERHET COILS

Irving Adams, Philadelphia. Pa., writes:

Q. I have some Sickles 1.2 mh. coils which
are supposed to peak at 450 ke. when used
in a superhet. What capacity condensers should
be used?

A. Condensers of semi-variable type having
a capacity range of .00007 to .00014 mf. should
be employed.

Q. Could I use the same value coils for R.F.

chokes?
A. Yes, but not at 450 ke Sueh chokes
would be OK for short waves, such as an

antenna coupling choke or chokes in screen
grid and plate leads, but not in detector plate
circuit.

Q. Will you show by diagram how to use
two of these coils in a band-pass filter?

A. The circyj is shown in these columps.

AT LEAST 1Y2° SPACING
e e— A ——
AT
42 7 B
T T
B+-<—- 1'MF2 - E———P"g:
K- °

Circuit for condensner and eoil arranges=
ment in band-pass filter.

CONDENSER SPECIFICATIONS
Willard Zethmayr, Congress Dark, I, asks:
Q. How many plates are cmployed in the

tuning condenser used in the Portable Short
Ware Receirer, page 390, April issue?

A. The number of piates 18 of no Importance ;
the value in Mf. is all that you need to know.
The diagram shows this condenser to be .00014
mf.

Q. How mauny turns on the R.F. choke?

A. As this article described a manufactured
set, this information is not avallable. Iow-
ever, any choke of 20 to 90 mh. will do.

WHAT SIZE CHOKE?
Roy Birren, Chlcage, Il writes:
Q. In the receiver described on page 17, May
issue, Is the IL.I°. choke an 80 henry or 80 mh.?
A. 80 mh.

CRYSTAL RECEIVER

F. E. Allen, Ft. Wayne, Ind.,, writes this
department :

Q. 1 bave bullt a crystal receiver with two
stages of tuned R.F. All coils and tubes are
campletely shielded and "B” leads properly
filtered with R.I. chokes and by-pass con-
dengers. The amplifier oscillates excessively.
Can you give me any idea on how to cure thls
troubte?

A. Your feed-back troubles are probably due
to Insuflicient filtering in the output of the
erystal detector. Gencrally when the crystal
is transformer-coupled to the A.F. amplifler, a
choke of 20 to 90 mh. and one or two .0001
mf. by-pass condensers are sufficlent to shunt
the R.F. currents to ground. With a coupling
transformer having a high impedance primary
or with resistance coupling, this filter is too
small. A choke of 200 to 250 mh. and one
001 mf. by-pass condenser will probably cure
your feed-back.

Q. I have been using a De-Tec-Tone crystal
detcctor which was taken from an old reflex
broadcast receiver. Wounld a D.C. bias of a
few volts improve operation?

A. No, not with this crystal.

COIL DATA

E. Rider, Dayton, Ohio, writes:

). How many turns for 100-200 mcter coil
for eireuit on page 258, Dec.-Jan. issue?

A. Using a tube base with a 1%%-lueh bhake-
lite tule (1/16-inch wall) slipped over to in-
vrease diameter and length, wind on 45 turns
of No. 24 8.C.C. wire for grid coil and 13
turns same wire for tickler.

“B” ELIMINATOR FOR D.C. SETS

Robert Haus, Ft. Thomas, Ky. and eight
others want:

€. A simple “B” eliminator ecircuit for use

WWW.americanradiohistorv.com

Ahove—=“I1" ellminantor hook-up for use
with 1L, tabe recelvers. The eliminntor
In to be used on 110 voltx, B0-cycle AC,,
of course.
Dingram at left—Hook-up for n good 4-
tuhe short-wwvave receliver.

with D.C. tube
Wave Cnarr,

A. The elrenit appears {1 these columne, The
chokes shonld have a enrrent carryving capaeity
of 86 ma. or more. The fArst flter condenyer ©
should he 2 anf, 450 volt: CJ. 4 mf,, 450 voilt:
C2, 4 mf., 450 volt, By-pags condengers €3 are
each 1 mf., 300 vaolt units., The vaoltage divider
R i8 preferahly an Blectrad Truvalt 206,000-0hm,
TB-watt resistor provided with the eorrect num-
her of taps, which «lide along the resigtor,
making exact voltages possible.

receivers deserihed in SfionT

D.C. POTENTIAL FOR CRYSTAL
DETECTOR
. D. Rarton, Bolten, N. Y., ngka:
Q. For data on appiying a D.C. potential
to a carhorundum erystal detector used In an
A.C. short-wave superheterodyne.

A. The ecirenit for this s shown In theue
colnmng. A 10,000 -0hin patentiometer s con
nected from “B” negative to 45 or 75 velts

positive with the lever cannecting to the low
glde of the transformer primary.  In this cnse,
the crystal eup MUST go to the tuned circuit
and the contact towards the tronsformer pri
mary. When adjusting the bins, tane in with
volume control set so that a signal |« harely

audible. Then adjust potentiometer for maxi
mum sensitivity and best tone quality. This
i rather eritieal.

Q. I am having some trouble in thig super
due to osecillation in the I amplifier, al
thongh all colls and tuhes are shielded and

all leads are provided with filters. Ry de-
tuning one of the 1F. stages or shunting the
first A.I°. grid with a 50,000.0hm resistor, It
Is possible to eliminate the trouble. Can you
give me any data as to a cure?

A. A crystal rectifier is NOT a perfect rec-

tifter ; therefore the output cirenit will have
considerable IF. current flowing.  The anly
cure in a VERY larce R.F. choke and larger

hy-pass condensers than are usually employed
A 2350-mh. choke and a 1.000.mmf, condenser
will generally suflice.

7 LAST
1LF

Cup
1FT. “

CONTACT
S

[

475V, +180V.

10,000
OHMS L7 +45v

How to accurately adjuxt voltage ap-
plied to erystal detector when uwsed in
an A.C. short-wave superheterodyne.

g M S ———
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Willinm 11. 1tolli-
ster, President of
Lincoln Radio Co,
and well-known
to the amateur
short - wave fra-
ternity through-
out the eountry,
built anmateur
trunsmitting and
receliving appn-
ratusn at n very
early date nnd ex-
perimented  with
nll kinds of re-
eceivers including
superhets.

® MR, HOLLISTER built one of the earliest

sucecessful transmitting and receiving eapa-
ble of transmitting 1ifty feet. From 1902 to
1907, he held the position of Assistant Ilee-
trieal Iingineer for the Paeitic Electric Inter-
nrban System, having charge of all tests of
power plant and line transmission. Mr., Hollis-
ter experimented with modulated carrier waves,
sending signals three miles from I’ico Helghts
fo Boyle ITelghts in the city of Los Angeles;
also  experimented with receiving equipment
through the early *“one-tubhe” days and bailt
many of the earliest models of the superhetero-

SHORT WAVE CRAFT for SEPTEMBER,

dyne circuit. In 1928, he purchased the Lin-
coln Radio Corporation and developed the
tirst “onec-spot” superheterodyne recciver, using
sereen grid tubes.  Active as I’'resident of the
Lincoln Radio Corporation, developing Labora-
tory Constructed superheterodyne recelvers.

Mr. Ilollister’s experience in radio dates back
to the earliest days before Marconi spanned
the occan. His chief ambition has been to
produce radio performance by new methods,
and his only alm is *Better reception and
farther distance-getting ability.”

The value of Mr. Iollister’'s work is indi-
eated in the suceess of the “Donald B. Maec-
Miilan Expeditlon” into the Avetie. where for
the ftirst time daily contact with civilization
was maintained, also for the fiest tlme enabling
an explorer to make pecuriafe surveys by check-
ing standard time with Starion NAA, Arling-
ton, Virginia.

NORMAN R. HOOD, W8FDN

@ NORMAN I. HOOD tinkered with radio
as a hobby from 1911 to 1920 and thus
did not start in as a *“rank beginner” when

he took a course with the National Radio In-
stitute, Affer seven years as a commercial
operator he saw the need for more detalls and
advanced tralning. Mr. Ilood took up the
conrse beeause he figured it would organize the
work. starting with the simple and proceeding
to the more complex. in logical sequence. Nince
rraduation he has worked ax Radio Operator

for the Iirestone Tire and Rubber Company
on their short-wave cirenit to Liberia, West
Africa. Ile completely redesigned and rebuilt

a broadeast station in Nerth Dakota, leaving
there to eome to Akron, Ohio, to supervise the
installation of the Toliee Radio Alarm Systero.
At present M. Hood is aeting as Chief Opera-
tor of the 1’olice Radio System.

Before the days of amateur eall letters Mr.
1lood operated a “ham station” in Burlington.

1932

Norman R. Hood
started in as 2
radio nmateur in
1911 and he has
had an interest-
ing and wvaried
experience in ra-
dio. He designed
and built a broad-
easting station
and has recently
supervisedthe in-
stalintion of the
police radio sys~
tem in Akron, O.
His amnateur call
is WSFDN.

Towa. Following is a list of his amateur
calls from 1912 to date:

1912 to 1913—9J2

1913 to 1917—9YXL

1920 to 1929—770

1929 to Date—WSFDN

IN NEXT ISSUE:

MYSTERIES
of the
5-METER BAND

By C. H. West - W2AIU

A “FREE-WHEELING”
RECEIVER FOR
BEGINNERS

By R. W. Vosburgh

x

® The New Powerizer Micromike solves the prob.
This mike can be attached to any part of
the clothing by the use of a fountain pen elip
placed in the rear. The Micromike is about the
size of a quarter and comes with fifteen feet of
cord—enabling the speaker to move about and
Monitoring does not

lem.

transmit at the same time.

This means
they find it

FOR
PUBLIC
ADDRESS

become neceszary, as the slight variation from the

speaker’s mouth to
volume but slightly.

o The regular price of the Micromike is
$12.50 but we want to introduce this indis-
pensable microphone to Short Wave fans
and s0 our offer to You i8.....cc00v000000s

RADIO RECEPTOR CO., Inc.

106 SEVENTH AVENUE

the microphone affects the

e Write for our pamphlet entitled
“Whisper and the World Hears,”
more about our micro-
phones and public address systems
. « . Dept. 8

which tells

$ | 0.00

NEW YORK, N. Y.

WwWwWWwW.americanradiohistorv.com
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“MIKE-ANNOYED™?

¢ Many amateurs tell us that in phone transmitting
they sometimes have to move around to make certain
adjustments or they have to look for important papers.
moving the mike around with them and
annoying to do so.

. ARE YOU

® It is here that the Micromike is
very effectively used, as it enables the
speaker to move fifteen feet in any
direection.
trolled with the use of the Mikontrol

WORK which lists for $3.00.

The

volume can be con-
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(Continued fromi pagé 294) .
antenna circuit happens to become detuned.

''he meters I used are Westons. The 1.5-
ampere antenna ammeter 18 not of suflicient
capacity, for use with a -reasgnable low re-
sistance. antenna. A 2.0 or 2.5 ampere mecter
would. be, preferable. The 15-ampere plate tank
meter -is “adequate unless the tank circuit losses
are ‘substantially less than in the - transmitter
described.: This meter can be dispensed with
by 'using the dip of the plate milliammeter for
tuning. The plate milliammeter is an-‘9-200
ma. Weston.

For normal operation with maximum ‘output,
the coil for the frequency determining circuit
should' be plugged in with the section of the
coil with the larger number of turns in the
grid circuit. Reversing this coil will reduce
the input and output by a large percentage.
No exact determination of the best ratio of
turns in the grid to turns in shield grid section
of this coil has been made, but it appears that
about a 60-40 percentage is satisfactory.

The plate Dblocking condenser “C,” Fig. 4,
hak a capacity of .000067 mf.

When first placing the equipment in opera-
tion the plate voltage applied should be not
over anout 1,500 volts.” The“tap on the voltage
divider system which supplies voltage to the
shield grid should. be placed one-third to one-
half the way from the low end: that is, the
shield grid voltage should be somewhat less
than half of the plate voltage. The plate
current with the plate circuit out of tune is
consgiderably greater than when it is in tune,
although not high enough to be dangerous to
the tube, The frequency determining circuit
oseillates -at practically the same frequency,
regardless. of the tuning of the plate circuit.

List of Parts

Al—Weston R.F. ammcter, 0-15 amps.

A2—Weston R.F. ammeter, 0-1.5 amps.

Cc1, C2, C3, €4, C5—.01 mf.,, 2,500-volt San-
gamo fixed condensers.

C6—=—.0002' mf., 5,000-volt Sangamo fixed con-

denser,

C7—~.00045 mf. 3,000-volt Cardwell variable
condenser.

C8—.002 mf.,, 5,000-volt Sangamo fixed con-

denser.

C9—Two 5,000-volt Sangamo fixed condensers
in series, .0001 and .0002 mf., respec-
tively ; net total capacity, .000067 mf.

C10—1, mf., 1,500-voit G, E. Co. fixed con-
denser.

C11, C12—Same as C7.

C13, C14—1 mf., 3,500 Potter filter condensers.

C15—2 mf., 3,500 Potter filter condenser.

F—High voltage fuse rated at 2,000 volts, .75

amps.

Ll1—Frequency determining coil system.

L2—Plate tank circuit inductance.

L.3—Antenna coupling inductance.

MA—Weston D.C. milliammetcer, 0-200 milliam-
peres.

R1—~—Grid leak Ward Leonard resistor, 60-watt,
20,000 ohms.

R2—Ward . Leonard 60-watt, 100-ohm resistor.

R3-—Variable resistor, fixed Ward Leonard 60-

¢ watt, 300-ohm resistor in ‘series with
20-ohm, 60-watt porcelain base varia-
ble resistor.

R4—Ward Lcoffird 200-watt, 14,000-ohm fixed
resistor.

R5—Ward Leonard 200-watt, 11,000-ohm fixed
~ resistor.

S1—Filamént switéh, Cutler Hamnier.

S2—Plate power switech, Cutler ITammer.

T'1—Therdarson 80 va., 12-volt filament trans-:
former. 9 5o g

T _Thordarson ‘rectifier filament transformer |

for UX-866 tubes. .
Td—8Special home made plate transformer,. 0-
1500-2000-2500 each side of center tap,
1,000 va, %"w'
Yi-—U?{;S?)O screen grid; 75-watt transmitting
ube.

V2, V3—UN.868 moercury vapoer rectifier tubes.

!
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READ THIS

Short wave -receivers come and go, but the
ROYAL Model RP has passed the severe test of
It has been accepted by
the Short Wave fraternity as the outstanding value
Its performance closely .approaches that
of sets and converters selling for four to five -
It completely overshadows any
other sets in the low priced field.
results obtained if is the most economical.
day it piles up new records for distance, volume,
and ease of operation.
proof of superiority of the ROYAL lies in verification by owners of repeated,
consistent reception of French, Italian, New Zealand, African, Asian, South

time with flying colors.

today.

times as much.

Nil?ER, 193;2'
Looking for a GOOD
Short Wave Receiver K4

307

%

Buy THIS

Remember!

American, and many other stations.

Sturdily constructed on a heavy metal chassis and
enclosed in a neat crackle finished cabinet, this re-
receiver presents an attractive,
A full vision dial and a smooth
acting regeneration control makes tuning remarkably
This set tunes from 14 to 550 meters.

markable two-tube
efficient appearance.

easy.

cial “Ham” model

(State your choice.)

extreme sensitivity and tremendous volume.

Kit WITH
INSTRUCTIONS

former and B batteries,
three or four tube set with a wallop!
necessary may be obtained from your screen-grid broadcast receiver.
the audio amplifier of the set for real loud speaker volume!

The satin finished metal cabinet measures only 8”x5"x6".
tuners are all new and are guaranteed to be genuine Brunswick apparatus,
ORDER ONE NOW and you will agree with us that the parts alone are worth
much more than our sensational price for the complete tuner!

of latest model,
wave superheterodyne with a wavelgngth ran
Can be attached by anyone in five minutes.
from short wave to broadcast reception.
247 or PZ pentode tubes.
in-original factory sea

,.an .AC broadcast
. Built on

SPECIAL ! !
Brunswick Two Tube Short Wave Tuners

THE USES OF THIS UNIT ARE ALMOST UNLIMITED!
RF Amplification and a sensitive detector.

$10.95

Considering

No idle boasting on our part!
wide reception guaranteed or your money back!!

A spe-
is available with the amateur
bands of 20, 40, 80 and 160 meters widely spread.
The use of a UX-232 screen-
grid detector and a 233 power pentode amplifier gives

Every e, :
ROYAL MODEL RP
The final

World-

Set of MATCHED RCA
Licensed Tubes $2'55

Set of BURGESS Batteries
(including three full sized

45 volt “B”s) ....... RREEER | $5‘45
SET COMPLETE $20.95

It pays to buy the best!

SPECIAL ! !

Consists of a stage of untuned Screen-Grid

Tunes from 12 to 120 meters using three plug-in "coils. It
may be used as an earphone S.W. Receiver on Matteries, power vack, or on a 2% volt fllament trans-
One or two stages of audio amplification may be added, making it a regular
By means of a plug supplied with each tuner, all voltages

The output may be fed through

Tubes needed are a 224 and a 227. These

$6.95

Brunswick Short Wave Converters

Only through our tremendous cas

POWER SUPPLIES

MODEL PB—For any trans-
mitter using 215 tubes. De-
livers 2% volts and 350 volts
at 100 mils. By using a
cottage divider this pack can
be used to furnish power to
receiver.

plated

KIT, $7.95

cadmium
metal chassis.
SPECIAL, $9.95

MODEL PE—Uses two 281 -

tubes. OQutput is 630 volts DC
at 170 mils and 7% volts c.t.
at 3 amps. For any trans-
mittar using up to three
210°s,  $17.95. KIT, $12.95

TUBES ACCESSORIES
. R Shielded Filament Transformers, All
Genuine RCA - licensed tubes. rinding: y
Fully guaranteed against any ;;13(;::1,5 center tapped. Good regu-
defect for " three months. .

Thesé are'"good tubes! 215 volts at 4 amps........,....$1.25
112A...$0.75 238 ....$1.40 21% volts at 10 amps............$1.75
201A... .35 247 .... 6.3 volts at 4 amps........ ....$1.45
224..... .75 281 .... 7% volts at 4 amps............ $1.45 +
ggg 122 Izgg 10 volts at 4 amps............ $2.25
337 0000 e0 222 .00 2% volts at 10 amps. and 2%

245 ... 55227 ..., at 4 amps......o.iieiieee., $1.95
g aaua o0 BURGESS BATTERIES

v O171A 45 240 .. Dry Cells, 10c; 4% volt ¢, 3le;
210 ..., 1.45 250 .... 22% volt C, 93c; Standard 45 volt
226 ... .40 234 .... B Battery, $1.35; Heavy duty, $2.00;
231 .... .80 246 ... Transmitting Key, $1.25,
235 .... .84 Signal Brass Base Key, $2.25.

ORDER NOW!

All above "prices

include Government TAX

20% DEPOSIT REQUIRED WITH ALL

ORDERS

Money Back. If You Are Not Entirely

Satisfied

Harrison Radio Co.

wWwWw.americanradiohistorv.com

h buying power are we enabled to make this sensational offering
genuine Brunswick Short Wave Converters.
ge of 20 to 60 and 120 to 200 meters with coil switch.
Once connected,.a throw of a switch automatically changes’
For use with any receivers using
(Adapter for 245 tube sets $1.00 extra.)
led cartons with two Brunswick 224 tubes. :

Makes your broadcast ‘receiver a short

Complete

$10-°5

- OUR PRICES ARE LOWEST

We can supply your entire radic needs at lowest
wholesale prices. Just send us your whole order men-
tioning catalog and page number wherein you find our
competitors’ lowest prices. We will promptly fill your
order at those prices or lower. Besides saving you
extra transportation expense you receive the advan-
tages of our intellizent, experienced service.

142 LIBERTY ST., Dept. C-11
NEW YORK CITY
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(Continued from page 284)

AND SPEAKER CASE
speaker, with special

winding for push-pull pentodes, 7,000 ohms

per side.
45-volt 13" batteries.
No. 6 dry cells,
by 6-prong socket.

Ll

away with the error in logging caused by the
use of a large antenna compensating condenser.

Little need be said in regards to the wiring,
as the various leads are run in
forward manner,
should he watehed closely. It will ‘be =ecn
that there Is a network of resistors shunte.l

1
'l

D]

Where There's URS Conneeting wire, cte. across the ““C” battery and whether the set
Action — Every Day YO 1 small case. 83 x 125 x 10.5 inches. I8 In operation or not the “C” battery will
— And a Payday Without 2 Alden 106 plugs. discharge through the network unless the ecir-
Every Week—You Be ExtraCost Sfout Gewire cable. cuit :ls opened when the receiver Is not in'
-7 ’ . operation. The drain through these r .
the Boss! This exeel The coils are tuned by individual tuning is low cnough so that it e(ﬁmls the (](;;ii;tm;
Right now while hundreds aro lent set ana condensers  so  that the maximum  resonance he receive PN .
tooking for work ~where thero lyzer and . : X . the recciver on the “B” batteries. Thus when
isn't any, the radio seivico trounble ll"'“ll“‘ f"‘t';‘ be "."'“”t-‘ tuned in. Individual con- 3 get of “B" batterles is worn down to thoe
?l:eld ;-)z::)np;lrse ttrr‘xlni:lx:ﬁ(]L l||:;|,|].d “tl|lll(: shooter  in. fro 'u 1 oscillator il{l(] detector tuning «Il.uls point of replacement it is time to replace the
ECOsSALY —equinment] syott L cluded with .,;- H-]r.\' hlﬂiml.v in tuning in weak or fading  ~C” battery. This has the effect of properly
enter this fleld and make a aur o conrse sfenals. Yial calibration ean be aceurately ae- r joning )  epll
comfortable llving. We include of tratning. ) lished  whe ) Loan he : AP proportioning the vo]tage' applied to the gria
D s iy i, e complished when two dials are used. doing of the =econd detector to its plate voltage. In
analyzer  and  trouble  shooter 1Y
withaut any extra charge  This
pivee  of oqulm{;cnt hlus proved ;
to be a valuable help to our [y w g — o :
members. After a brief period of training, you can l 3/4 T '2 a3 3/4"
take the set analyzer out on service calls und really t .
campete with “old timers.”” We show you ‘h(n\' to ‘”/16" P - ¥
wire rooms for radio-—install auto sets—build and A y , 15/“
install short-wave receivers—analyze and repalr ali " 1v4" | 2 / /]
types of radio sets-—and many other profitable jobs 5.'_ DIA /7 BACK l
can be yours. 4 Vd"ou . !
Teaching you this interesting work is our buslness ; .
amd we have provided ourselves with ..I‘;.ry flurcllily L COUNTERSINK N , s
to help you learn quickly yet thoroughly. you " o
possess average intelllgence and the desire to make 2/8 2/6 l
real progress on your ow inmerlts, you will he iuterested. - == —— | T
ACT NOW — MAIL COUPON Y 5 7
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O' O O at ome
/A
WITH THE FAMOUS JI ~— 178" L_ “
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tion.  Learn about  Junior eurse  fur -
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Layout of nluminum front panel for the Denton S-Tube Super.
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a ‘straight.
There is one little kink which '
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other words the normal drop in the output
voltage of the *“B’” supply is proportionate
to the drop through the 'C" battery. This
limits the ‘distortion introduced into the de-
tector circuit by the ageing of the power supply
batteries.

Both of the carrying cases are of the same
size and are not awkward to carry. Although
the battery case is by far the heavier, weighing
about 12 pounds fully loaded, it can be readily

© carried.

e e

T

Connections between the two cases are made
by means of a six-wire cable, This includes
all of the connections necessary between the
two units. The length of the six-wire cable
can be anything within reason. Be sure that
the wire which goes to make up the cable is
large enough so that there is no loss of voltage
along the line.

There is room enough in the case to carry
more “R" batteries, if desired, or extra “A"
battery units as spares.

If only 135 volts of "B is used therc is
plenty of room to carry all of the coils in
tha detector and oscillator sockets, as well as
the battery-speaker cable,

If it is desired—and the writer does it—
coil up about 75 feet of enamel covered wire
with a couple of insulators for a semi-portable
antenna, with a 20-foot length of wire with
a clp to ground to some convenient water pipe.
All of these things can be carried without
any trouble in the battery compartment. Thus
thre set is complete for use anywhere.

One may gather the impression from the
above that a long antenna is necessary for
this set. Short-wave stations in Venesuela
were received on an antenna 30 feet long.
This was at loud speaker volume and one did
not have to put his head in the speaker to
hear it.

N 0sC

TUNING PLATE
ANT CONOENSER WINDING "
1 DET. TUNING
- CONDENSER

GND |
9

PICW- UP
coiL

N
_ . GND chassis <7 -

Simplified diagram showing “pick-up
coil” linking detector and oscillator.

e i '/Z- ——ﬂz‘g)ﬂ.

g

N

===

1%
Y 4 / . L
// 7 ",, A i .

Aluminum shield or partition for the
Denton super.

1.F AMP

-~

il

[L=
Cireuit of detector and oscillator for

Denton super-het showing coupling
eoil.

New S-W Receiver
(Continued from page 271)

coiL 1 2 3 4
NUMBER peT.] 0sC.| pET[0sc [OET [ osc [oET [ osc
ToTaL TURNS | 351234 236|2'% | 1 TR (155 (14 | Y
FRACTIONAL

TURN ;
BETWEEN TOP 2/3%%%'/3'/3%3’4
AND BOTTOM
OoF COtL
RANGE Mc |40T046 |46T053%(53%1062%(62¥2T075

TUNING CONDENSER, CAP. (OET AND OSC )= 18 MMF
EACH., (TYPE, NEW 270° STRAIGH
FREQUENCY LINE

I.F. CoiL Dara :-
FORM 1Y4°D1IA 2'R"LONG

PRI = SOTURNS N9.32D.5

SEC. = I00 TURNS NQ 28 ENAM }T)
(same Dmecnonf_

64 TURNS PER INCH

TUNED WITH A 4-70 MMF
COMPRESSION TYPE I.F -
TUNING CONDENSER

PLATE

I.F TRAP CLT YUNED TO 1550 xC
COIL L2 = 00T (0®8 LITZ WIRE ON A 54" FORM
CAP C2 = 4-70 MMF

tion control it will be found that as the pad-
ing condenser {8 rotated, the background notse
will sharply increase at two points. At these
points the oscillator is aligned with the de-
tector, the lower capacity setting of the pad-
ding condenser being the correct adjustment,
since the oscillator s designed to work on
the high frequency side of the detector. In
other words, while there are two points where
the oscillator and detector may be aligned
(when the osclllator is tuned either ahove or
below the detector by the amount of the inter-
mediate frequency), the correct setting of the
oscillator is equal to the detector frequency
plus the intermediate frequency.

Good Antennas
(Continued from page 275)

objects as possible, we are confronted with the
problem of getting all the energy from the
antenna to the recelver itself, without permit-
ting the lead-in to pick up any interference.
This is accomplished very easily by the use of
a trangposed lead-in. The accompanying illus-
trations give all the detalls. Keep the trans-
posed lead-in three or more feet from the
building, by means of the projection insulators,
shown In Fig. 10.

It is highly desirable, therefore, to have the
leads from the place where entrance to the room
is made to the contact with the receiver just as
short as possible. If it is impossible to keep
these leads very short, they should be trans-
posed, in just the same fashion as the outside
portion of the lead-in. In fact, more interfer-
ence s picked up inside of apartment houscs
than s picked up outside.

We now come to the important matter of
connecting the transposed lead-in to the re-
celver itself. A very ingenious scheme has
been developed for doing this job. It is the
result of the combination of several coupling
systems which have been in use at several of
the important commercial recelving stations
for some time. The coupler f{tself is shown
in Fig. 12. It is nothing more than a suit-
able moulding which acts as the housing for
the antenna coupling ¢oil and the balancing re-
slstance units which make up the coupler
proper. It will slide right into almost any
regular coil form and it requires no adjust-
ment for changes from one wave band to an-
other. The two legs of the antenna are anto-
matically balanced by the action of the metal-
lized resistors, while the shift from one one
wave band to another is accomplished by sge-
curing the correct degree of coupling.
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THE PROFESSIONAL
SHORT-WAVE RECEIVER
THAT CHALLENGES
ALL COMERS

OW, yeou can span the oceans,
the continents—travel the world

over, any day or night, any
time—with the short-wave superhetero-
dyne, specially designed for profes-
sional and advanced amateur use, but
50 easy to tune that even the inexperi.
enced fan gets professional results.

SELECTIVITY never before attained by
any receiver. Band-ipread tuning. Spe-
cial long-wave oscillator for clear C. W,
code and locating weak distant stations.
Low

noite level. Eight-tube super-
heterodyne circuit. Phone and speaker
connections.

WHAT AN EXPERT SAYS:

*As a result of the test of the Comet ""Pro’’

Superhetaredyne, in which 1 participatet with

you, aimi subsequent tests which I conducted
myself, 1 find thet this short-wavre receiver
meets the combined requltements of the com-

mercial operator, the amateur and the short-

ware hroadcast liddener better than any re-

ceiver that I hare horetofore opersted, Its

sensitivity, selectivity and low nolse level

make It an outstanding teceiver in any of the

threo flelds, while its extremely simple band-

spread tuning represents, in my estimation,

the foremost advance {n short-wave tuning

since the advent of single contrel.*’

8, GORDON TAYLOR.
Techinical Fditor, Radily Newse,

For police, ships, airports, broadcasting
stations and other professional use, the
COMET °*‘PRO" is the most reliable and
efficient receiving inatrument ever devised.

Mail coupon TODAY for

16-page illustrated folder
giving all details.

e
COMET
r(.-'l/:_.:fa/r;-'Bui/t « p Ro,’

f

HAMMARLUND-ROBERTS, INC,
424 W. 33rd 8t.,, New York
Please send me 16-page illustrated folder,
describing the COMET “PRO" Bhort-Wave
Buperheterodyne.
Name

DR R LR R R R R R R
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lllere’s aReal Catalog

of SHORT WAVE
EQUIPMENT

B v e
YOUR COPY
SAVE MONEY

12,500 MILES on a
2-Tube Set Costing only$4'95

The above price includes ALL, PARTS nec-
essary to build this remarkable set. Alumi-
num chassis and panel, 8 plug-in coils
covering 10 to 100 meters. Complete, simple
instructions and Blueprint free with each
Kit. This set uses 2—230’s, 2 dry cells, and
2 B batteries. Can be supplied for 6 wvolt
AC or DC operation. for AC operation with
2—227's — At NO EXTRA PRICE.

KIT COMPLETE ............$4.95

Above set wired and tested, ,......... $9.00

Asgsembled  but  unwired =

Pentode Tube output, 2
set three times as loud.

tube;. ‘mukes
¢Complete Kit 5,00

Above IKit—Al Wired and tested..... 10.00
Assembled but unwired, .., .......... o, .50
3 Tube Kit s 5.95

4 Tube Kit—1 stage RF, 2 Audlo...ee. 645

SHORT WAVE PARTS OUR SPECIALTY

UNITED RADIOBUILDERS

SHORT WAVE HEADDUARTERS
1234 -34 SPMNGFIELD AVE. IRVINGTOMN, NEW JERSEY

2 TR LT R AT
A Telegraphy
" Morse or Continental

TELEPLEX 15 morc than a
machine — it is a SYSTEM.
It teaches you eapert sending
and receiving, Morse or Conti-
nental Code—for amateur work
or a good-pay position.
TELEPLEX is used by the U, S. Army and Navy
and leading radio and :
telegraph schools.

Write for Folder SW9
Teleplex Co.

76 Cortlandt St., New York

j 2

The coupon on page 262 will bring you
an interesting and informative book.

UNIVERSAL MODEL“BB”
1932 VALUE—NEW DESIGN

No other 2-Button microphone can give sucth
superlative value for such a low price. Extr:
large size. Extra rugged flonstructfion. Extre
excellence of perform.
LIST PRICE ance. Built especially
525°°° for voice pick-up publi
7 address work and ama-
teur broadcasts. 24 kt.
Pure Gold Spot Centers.
Duralumin Diaphragm.
Frequency range to
WELL over 4000 cycles.
Guaranteed Performance

at Rock Bottom Pricc
Unlversdal Microphone Co., Ltd,

Warren Lane,
U.S.A.

Inllewood, Cal,,
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Facts About S-W Coils

(Continued from page 304) v

One worries about the losses in short-wave
coils because the amplification usually depends
upon the coils, When good coils -are used,
the amplification is high. If a set is insensi-
tive, such as one .discovers at frequencies in
the neighborhood 6f five 'meters, the chances
ar¢ that the coils are bad! A little simple
theory will show why such losses exist.

One loss in short-wave coils, -perhaps the
most familiar one, is that due to so-called
“skin effect.” Radio frequency currents tend
to flow on the surface of a wire. The effective
cross-section of the wire is reduced, and the
resistance of the wire therefore inereases. The
current flows on the surface of the wire be-
cause the inductance is less at the wire sur-
face and therefore the reactance (engineer’s
term for “resistance to flow of alternating enr-
rents’” 3 it is like ordinary “resistance” in direct
current circuits) is less, the current preferring
the path of least resistance. Of course, the
action in a coil is considerably more compli-
eated than the action within a simple straight
wire. Nevertheless, the effect is similar, giving
an increase in resistance as the frequency is
inereased. That is one source of loss in short-
wave coils.

Another source of loss is that due to eddy
currents.  IKddy currents are currents which
flow in every direction in general and no diree-
tion in particular, being due simply to the
nature of the peculiar electrieal “breeze’” asso-
ciated with coils in which a high-frequency
current is flowing. Any cleetrical eurrent eon-
sists of & stream of Dbillions upon billlony of

electrons. Sach electron has associated with
it an electro-static field which acts across
space.  These fields are capable of exerting

forees on neighboring ecleetrony, causing them
to move in the direction of the strongest tield,
Sinee these fields perform the wierdest acro-
baties under the influence of the high-frequency
alternations, it is clear that all sorts of elec-
trical hreezes proceed in different directions in-
slde and around short-wave coils, It is as if
cach electron was supplied with a tiny eclee-
tric fan; obviously, with the electrons proceced.
ing in varions directions, the electrical breezes
within short-wave colls are something compli-
eated! It is no wonder that a great number
of electrons are hlown in the wrong direction!

It must be remembered that any iflow of
clectrons constitutes an electric current. So,
if some electrons are caused to move in the
“wrong” direction, interference is caused with
the “main’ current flow and an effective re-
sistance is ereated. If all the electrons within
a coll behaved absolutely alike, a much greater
effective enrrent would result, which is an
apparent reduction in the resistance of the
coil itself. ]

In Ikig. 1, a greatly enlarged portion of a
sectlon of a radio coil is shown, 'This illus-
tratlon shows, by arrows, that electrons flowing
in adjacent wires exert forces on each other,
eausing complicated electrical phenomena. No
extraordinary results would be obtained if the
flow of electrons in all turns of a coil was
constant; however, difficultles arise because
high-frequency currents constantly reverse their
direction, speeding up and slowing down, or
accelerating and decelerating. Such changing
currents cause induced currents in adjacent
wires which tend to flow oppositely. In Fig. 1,
only two wires are shown; in an actual coil,
one can imagine how complicated these elec-
tron fields become! Eddy currents, then, are
random currents which may aid the main cur-
rent flow, but generally hinder it, causing an
apparent increase in resistance within the wire
constituting the coil’s winding.

Another important source of loss at high
radio frequencies is dielectric loss. The form
upon which a coil 18 wound has an effect on
the coil's losses because the electric lines ot
force find it casler to proceed through a solid
dielectric than they do through air. Because
of the higher dielectric constant of solid di-
electrics, the capacity between the” turns of a
coil i3 Increased,
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This effect would not he

particularly troublesome if the dielectric used'”

as a winding form were perfect; and at short
waves, however, solid dielectrics are far from
perfect.

The effect of an Imperfect dielectric is to
cause a heat loss. The dielectric is subjected
to strains at a radio-frequency rate, since the
current direction is constantly changing: at
one instant the dielectric is strained in one
direction (see Fig. 2), and, after a lapse of
‘time (dependent upon the frequency), the strain
fs reversed. This effect causes a loss within
the form itself. Dielectric loss can be over-
come by winding the turns of a coil further
iapart (so that the fleld-strength in the di-
‘electric is reduced), winding the coil on a
thinner material, or selecting a special dielec-
tric which has low losses at high frequencies.
The *perfect” coil would be air supported, that
is, “wound on air; obviously this 18 impos-
sible. Ilowever, gpace-wound coils are popular
for short-wave work because of their low
losses.

From the foregoing it is apparent that-the
wire in a coil must be of a certain size: if
it is too large, the eddy current loss will he
increased; if it is too small, the resistance
will increase. For every coil diameter there is
a best size, and the larger the diameter, the
larger one may make the wire size for the
same amount of loss.

For all-around short-wave use, two inches
is a good diameter to use. Coils should he
space wound for lowest losscs.

For two-inch coils, No. 20 wire is a good
size ; the coils when wound are also then quite
sturdy.

Necdless to say, it takes considerable work
to test all kinds of short-wave coils, especially
when they are wound by hand. Several kinds
of coils are shown in the photograph herewith.
It will save the constructor considerable time
if he will construct coils like the one shown
at the extreme right in the picture. This is
a space-wound solenoidal coil made of No. 20
wire. It is wound on a thin celluleid frame,.
two inches in diameter. This type of winding
is popular for short-wave use, as it consists
of the usual primary, secondary and tickler
windings. Other interesting kinds of coils (not
so effective for short-wave, however) are also
shown in the photo. Note the large Dhasket-
weave colls; these were quite popular for
short-wave use several years ago.

The construction of the space-wound coils
is not difficult. A collapsible form is con-
structed of a wooden eylinder about two inches
in diameter. The celluloid sheet is wound on
the form, cemented into a cylinder and the
wire is wound on and spaced. The wire is
then given a thin coating of a low-loss cement
such as collodion. This holds the wire gecurely
in place. The form can then be removed and
the coil remains self-supporting. Those wish-
ing to construet such coils can purchase coil
kits., Others may desire to construct their own
winding forms.

If one must use the above coils for plug-in,
a simple mounting arrangement is shown in
Fig. 3. Two strips of bakelite, arranged as a
clamp, are mounted on a tube base. This base
may be either a 4- or 5-prong. For only pri-
mary and secondary coils, the 4-prong base
will serve, while a 5-prong base is needed for
primary, secondary and tickler connections.

Using a .0001-mf. condenser, the specifica-
tions of two-inch diameter colls of No. 20 wire
(with a space between turns equal to the wire
diameter, except the largest colls) are as fol-
lows :

Warelength
Primary Secondary Tickler Range
5 3 4 16 -2
5 6 5 23 - 3%
7 13 5 37-80
9 36 53 76 -160

Differences in construction will influence the
ranges of individual coils somewhat.—A4., Bin-
neweq, Jr.


www.americanradiohistory.com

—— e e e ——————

I either contact 1 or

-——

ST ——

-

'gorkmg into a '03A final amplifier.

SHORT WAVE CRAFT for SEPTEMBER,

Capacity Bridge

(Continued from page 279)

wire until a minimum or no sound is heard
in the phones. At that point
L1 L1
Cx = Cs x or = Cs ———
L2 100-L1

If you buy a new buzzer obtain one with
variable tome, as this helps greatly in obtaining
a fine adjustment. Notice that Cx will be in
the same units as Cs; thus, if Cs is in micro-
farads, Cx will be in microfarads; if Cs is in
micro-microfarads, Cx will be in micro-micro-
farads.

Inductance Measurement

The inductance bridge (Fig. 6) must have
the addition of a 30-ehm non-inductive rheostat
and the 8. P. D. T. switch Sw. Otherwise it
is the same as the capacity bridge. The
standard inductance Is any good R.F. choke.
The writer used a Hammarlund, of known
inductance,

Operation is somewhat more complicated with
the inductance bridge, but after a little prac-
tice it presents little difliculty. With the rheo-
stat at its point of least resistance and Sw on
2, give I’ a trial setting
for least sound. With P in this position the
rheostat is given some resistance, which, when
Sw is on either 1 or 2, gives a further reduc-
tion in sound. Thus the adjustment of P and
IR is continued alternately until minimum sound

is heard in the phones, Then:
L2 100-L1
ILx = Ls x or = Ls x ———
L1 L1
L2
Note ‘that in this case the ratio is H
L1

that is, the reciprocal of that in the case of
capacity, also that if Ls is in millihenries Lx
will be in millihenries; if Ls is in henries Lx

will likewise be in henries.
Many uses for these instruments will at
once suggest themselves to the reader. The

writer has used them for a rough alignment
of gang condensers and eondensers in interme-
diate transformers, determination of unknown
capacities in power packs, by-pass condensers,
ete.,, and in finding the inductance of all kinds
of short-wave and other coils, ete. They may
also be used for determining the approximate
frequency of a coil and condenser combination
for

159,200

B —
vV LxC

Where F is the frequency in kilocycles, C the
capacity in microfarads, I. the inductance, in
microhenries, that is millihenries X 1,000 or
henries X 1,000,000,

Crack Station W2PF
By ROBERT HERTZBERG
(Continued from page 267)

through-all the phases of amateur radio activ-
ity. . He started with a ecrystal receiver and a
spark coil transmitter, and made considerable
noise in the local ether with the self-assizned
call, “DT.” After the Wur, when the emer-
gency restrictions on amateur radio were lifted
(in 1919), he was among the first New York
experimenters to obtain a license. He has used
the call 2PF and then W2PI'F for a variety of
‘transmitters ranging from rotary spark-gap
outfits to his present neat 50-watt C.W. job.
As shown in the accompanying illustration,
this is built up on a vertical rack in one cor-
. ner of the room, It uses the very stable and
eﬂicient MOPA (master-oscillator-power-ampll-
" Ber) ‘¢ircuit, with a crystal controlled '10 feed-
ing a '10 intermediate amplifier, this in  turn
The an-
tenna is a simple 66-foot voltage fed Hertz
etween the back -porch and the garage.
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The Only

nished for use on amateur 20 and 80 meter phone bands.

The National Receiver is especially noteworth
This is the direct result of nlong pcnod of
different circuita were evolved.

“ELECTRON-COUPLED"

A high degreo of stobility results from the “Electron-coupled™
this zeceiver,

GENERAL CHARACTERISTICS

rhielding,
the new

zor I;Inuonnl Compuny Short Wave Receivers in the Rudio
orie

on

ULTRA SHORT WAVES

Street, Malden, Massachusetts.

StandurdRécewerAva:lableDes:gned
and Made for Ultra Short Waves

Recciving range 734 to 33%¢ meters (40-80 megacycles). Special coils can be fur-

Receiyes ultra short~-wave transmissions now on mir such as-tclevision programs
upenmenm sirplane beacon signal (U. S. Navy). Amateur phone transmitters,

HIGH SIGNAL TO NOISE RATIO

for its high signal to noise ratio.
evelopment from which radieally

CIRCUITS

circuiteYusedlin

Bingle eontrol tuning. Equipped with volume control, sensitivity control, special
1\}:'ush Bull Pentode power-gutput for loud speaker operation.
NAL Isolantite coil and tube eockete—midget coil forms made

of improved R-39, the wonderful non-hydroscopic material e}.pcclally developed
requency Labora-

MADE FOR FULL AC OPERATION

The National Five Meter Receiver is made to operate with Standard AC Tubes
1 AC power supply with spccial National Power Pack. R.C.A.

AN ULTRA-MODERN RECEIVER FOR

For yprices -and complete information write National Co., Inc., 61 Sherman

NATIONAL

ULTRA SHORT WAVE APPARATUS

Employs

Licensed,
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Explore the New Radio Trails!
with

this NATIONAL

-METER
RECEIVER

ULTRA SHORT WAVES

Here are some of the New Ultra
S.W. Parts used in the National
S5-Meter Set.

SPECIAL ULTRA
SHORT WAVE
TYPE -SEU
CONDENSER

Islantite insulation, esxira-
\ plates,  double

epaced. Insulsted front bear-
ing. constant low impedance pigtail, standard size 25 mmf.

For ultra .hon-wn\c tuning.

NATIONAL
ISOLANTITE
SOCKETS

Reduce losses to & mini-
mum—suitable for either
etandard or sub-panel
pwounting, Made in atand-
ard 4, 5 and 6-prong etyles
&8 well a8 in special G-prong
for National Btandard, R-
a9 coils.

MIDGET R-39
COIL FORMS

maintain  calibrotion ond insure maxi,

Give stability,
mum etficioncyd and flexibility io ultra-short wave circuits

Send in this COUPON today'

-.(-

[}
g NATIONAL COMPANY, INC. 1
g B Sherman St., Malden, Mass. ]
Gentlemen:
'] Plcase send me. ... viua..- {ull description and prices B
of your new 5-Meter Receiver. ]
[ Please eend meﬂ o’ copy of your Ultra Short-Wavo
§° Manual No. 3. clow 10 Meters’ for which I enclose  §
I 50¢ (stampe, coin or money order). 1
' Name....covesnnnnsn \anpooooco0oog0oco00 ®
H Address. .oovueenineseesesssssonsansesenses gW 9-32
4----------------------.

Aero Short Wave Receiver...$ 6.45
Aero Auto Radio, Complete.. 39.50
Aero Short Wave Converter.. 12.50

Send for Complete Catalog
CHAS. HOODWIN CO.

Dept.S17 4240 Lincoln Ave. Chicago,I11.

[ATIN] B

IT
REGISTER YOUR
TRADE-MARK ev E2ERNL (A YORK NOW
REG. PATENT ATTORNEY FROL ENGHNEER
WHAT IS YOUR INVENTION?

Send me a simple sketch or model for

CONFIDENTIAL ADVICE

SCREEN PROJECTION
ALL WAVE RECEIVER

PRI AR T MR

W. C. RAWLS & CO.
SW Bankers Trust Bldg..-NORFOLK.
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VA.

TELEVISION with
Synchronized Sound

LIST PRICE $295.00
A Message

to Moneymakers

And by moneymakers we mean
dealers who are alive to new
developments — dealers who are
quick to appreciate the tremen-
dous selling possibilities to the
public of a Television set that
provides- real home ‘entertain-
ment. If you are interested drop
us a line on your firm letterhead
and we will be glad to eend you
full details.

Originators of
“Rawls
Yellow Base
Tubes"”
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—building, testing
and repairing all kinds
of radio receivers !

THE three volumes of this Library cover the entire fleld

of building, repairing and °‘‘trouble-shooting” on mod-
ern radio receivers, The Library is up-to-the-minute in
every respect and is hased on the very latest developments
in the design and manufacture of equipment. The rap- .
idly-growing interest in short-wave and television reception
is thoroughly covered in a complete sectlon which deals
with the construction of this type of apparatus,

Radio
Construction
Library

INCLUDING CONSTRUCTION
¥ OF SHORT-WAVE AND B
TELEVISION RECEIVERS

By JAMES A. MOYER and
JOHN F. WOSTREL

Faculty, University Extension, Massachusetts Department
of Education

Three Volumes — 1087 Pages, 6x9
605 lllustrations

VOLUME |I: presents the fundamental prineiples
so clearly and simply that anyone of average
will be able to read, understand and apply them.
actual working drawings and lists of materials
construction of many typical sets.

VOLUME I1: fuilly discusses all of the elementary prin-
ciples of radio construction and repair.  An  explanation
of the necessary steps for ‘‘trouble-shooting,” repairing,
servicing and constructing radio sets successfully. Prac-
tical data is also given on antenna systems, battery elim-
inators, loud speakers, chargers, ete. This volume in-
cludes complete instructions for the construction and
operation of short-wave and televizion receivers.
VOLUME 1Il: covers the essential principles underlying
the operation of vacuum tubes in as non-technical a2 man-
ner as is consistent with accuracy. It discusses the con-
struction, action, reactivation, testing and use of vacuum
tubes; and an interesting section is devoted to remote
control of industrial processes; and brecision measurements.

EXAMINE these books for 10 days FREE
This Library is not only a thorough home-study course,
but a bhandy means of reference for the more experienced
radio  experimenter, repair man, and radio | shop-owner,
To these men, as well as to those who desire to advance
in the radio profession, this offer of a 10 days' Free
Examination is made.

Simply clip, fill in,

I McGRAW-HILL I
FREE EXAMINATION COUPON

of radio
training
It gives
for the

and mail this coupon

———————————

| McGRAW-HILL BOOK COMPANY, INC.

) 370 Seventh Avenue, New York.

| Gentlemen:—Send me the new RADIO CONSTRUC-

I TION LIBRABY, all charges prepaid, for 10 days’
Free Examination. If satisfactory I will send $1.50

1 in 10 days, and $2.00 a month until $7.50 has been

{ paid. If not wanted I will return the set a your

{ expense. -

| i

i Name ......... O |

: HOME AAQAIESS vvvvvernstnsreccenrosconsonncsssons

. City and State .

I Position L.t eiiiiiiincersiererinsensasinans

{ Name of Company....ceeeivscrsescoercssss SWE-9-32

: (WRITE PLAINLY AND FILL IN ALL LINES)
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causes a shortening of the exciting wave (elec-
tron cloud oscillation), so that the attainment
of resonance is accelerated. The result is an
additional  strengthening of the alternating
field, and so on. That is, a building up process
takes place which rapidly affects both the alter-
nating potential and frequency. The final stable
state is reached when the frequency of the
electron cloud oscillation coincides with the
f'requency of the tuned circuit, for an increase
in electron ¢loud frequeney above resonance
would cause a weakening of the alternating
field. ) SO )

In order to have sélf-sustained Gill-Morrell
oscillations it Is nceessary that enough energy
be supplied to the tuned ‘cifcit 'to overcome
all losses, and this energy must be supplied
in phase with the oscillations already existing.

If the steady grid potential is increased to
a value slightly higher than th‘ilt at which
resonance was obtained. it is foiund that the
frequency no longer increases, 'Thls is due to
the fact that the aceelerating and retarding
fields, in the Gill-Morrell oscillator, have two
components—the steady component and an al-
ternating component.  Due to the increased
steady grid potential the electron cloud oseil-
lation fr(-'quon(g\' tends to inercase. but such
an inerease would reduce the alternating com-
ponent of the inter-electrode field with a cor-
responding reduetion in frequency. The result
is that the frequency remains coustant at the
frequency of the external® eircuit and is not
affected by small changes in steady grid poten-
tial. . This indicates that the oscillations are
now of the Gill-Morrell type.

If the steady grid potential is inereased
still more, the alternating potential across the
tuned circuit decreases slowly to a negligible
value and the steady veltage again takes con-
trol. Increasing this potential now causes in-
creases in electron cloud escillation frequency,
indicating that Barkbaugen-Kurz oscillations
again exist, The eurves in Fig. 4 show how
the frequency, oscillation intensity, and plate
current . vary as the steady grid potential is
increased. e

It is interesting to note that, although the
Gill-Morrell oscillator bears a striking circuit
rescmblance to the familiar old ultra-audion
oscillator, the operation of the two cireuits is
very different. In the ultra-audion circuit the
plate is given a positive potential and the
grid a zero or megative potential. Under these
conditions the Barkhausen-Kurz clectron cloud
oscillations cannot exist, since, without the ex-
ternal circuit, any eleetrons passing through
the grid would bhe attracted to the plate and
result in a steady flow of plate current. Yhen
the external circuit is attached as shown in
Fig. 5, oscillations may bhe generated at the
frequency of the external circuit. The method
of building up of thexe oscillations is well
understood—some change in a circuit eonstant
causing a change in plate current which in
turn causes a change in the potential bhetween
plate and filament, thus setting the tuned ecir-
cuit into oscillation and causing variations in
grid voltage in the proper phase relationship
to sustain oscillation., The frequency of the
ultra-audion oscillator is governed entirely by
the tuned circuit and oscillations may build
up regardless of the frequeney to which that
cirenit is adjusted. The intensity of oscilla-
tion is controlled by the tube and potentials
used. In the Gill-Morrell oscillator the alter-
nating potential across the tuned ecireunit is
created by the electron cloud oscillation, so
the frequencies at which this eircuit will oscil-
late are those slizhtly higher than the fre-
quency of the electron cloud oscillation with
the external circuit removed. . The intensity
of oscillation cannot be adjusted as casily as
in the more common oscillators, since any
change in the -operating potentials will cause
a large variation in the frequency of the elec-
tron cloud oscillations.
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Utilizing the Gill-Morrell Oscillator
As a Transmitter

In order to utilize the Gill-Morrell oscillator
as a transmitter it is only necessary to add
a modulating or keying system. Since the fre-
quency stability of such a transmitter is far
from perfect, it has been found advisable, thus
far, to use either tone or wvoice modulation
rather than pure C.W.

A tone modulated transmitter is-.shown in
Fig. 6 and a voice modulated transmitter in
Fig. 7. It will be noted that grid voltage
modulation is used. In order to secure undis-
torted modulation, j.e., purc amplitude modu-
lation, the grid voltage is chosen so that the
intensity of oscillation varies in a linear
fashion throughout the range of the modulats
ing voltage. By choosing a value of grid
voltage approximately half way between the
voltage at which external circuit oscillations
appear and that at which they become neg-
ligibly weak again (in the center of the Gill-
Morrell “band’), the modulating voltage snper-
posed upon the radio frequency grid voltage
cauxkes changes in oscillation intensity and plate
current without greatly affecting the frequency.
I'lite voltage rather than grid voltage modu-
lation is frequently used in order to reduce
the losses emused by the comparatively large
grid current flowing through the windings of
the modulation transformer, but a larger modu.
lating voltage is required in order to secure
the same degree of modulation.

The transmitters shown in Pigs. 6 and 7T
have simple Ilertzian doublet antennas, al.
though other types of radiators may be used
with excellent results,

Action of Electron Oscillator.as.Detector

A careful analysis of the curves shown in
Fig. 4 indicates that the elcetron oscillator
may be used as a detector of ultra-high-fre-
queney  oscillators, and that it may possess
regenerative or even super-regenerative prop-
erties as well,

In Fig, § it is evident that any signal voltage
picked up by the antenna will create an alter-
nating field between grid and filament, This
field superposed on the already existing ficld
tends to increase the frequeney and intensity
of clectron clond oscillation. Assumne that the
external circuit has been tuned to the fre.
queney of the incoming signal and that the
steady grid voltage is adjusted so that the
frequency of the electron cloud oscillation is
lower than the frequeney of the tuned cireuit,
Under these conditions a small alternating volt-
age will be created across the tuned circuit
by the eclectron cloud oscillation, but will not
cause variations in grid voltage sufficiently
large to sustain oseillation. Now the addition
of the signal voltage increases the frequency
of the electron cloud oseillation and this causes
a greater alternating potential across the ex-
ternal cireuit, Tf the signal voltage is large
enough, the electron cloud frequency will be
increased to the point where the alternating
potential across the circuit becomes great
enough to sustain Gill-Morrell oscillations,

These oscillations will continue oniy so long
as the signal voltage is supplied and will be

rapidly damped cut between wave trains. The

“point of critienl regeneration” is the point
at which the voltage across the external. eire
cuit is just great enough to sustain the Gill~
Morrell oseillations after the signal voltage. ig
remnoved. Tt is, of course, impossible to operata
the circuit at this point, since oscillations,
once started, would lhe maintained, thus de-.
creasing the sensitivity greatly. By choosing
the steady grid voltage so that the signal
voltage ‘‘triggers” the circuit into oscillations
which' arc damped out as soon as the signal
voltage ceases, we obtain maximum sensitivity,

If it were possible to, increase t‘che damping
of the oscillation circuit after each wave frain,
so that all Gill-Morrell oscillations were damped
out prior to the arrival of the next signal
impulse, it would be possible to wark the
circuit at or even bheyond the point of eritical
regeneration and obtain a still greater sensl-

—_————rETE T T
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tivity. It was previously shown that the
amount of energy supplied to the external
circuit (or the alternating potential across it)
could be controlled by varying the frequency
of the electron cloud oscillation through a
variation of the steady grid voltage. To secure
the maximum. sensitivity, then, it will only
be necessary to arrange an auxiliary oscillator
in such a -manner that the grid voltage will
be varied rapidly. Under such conditions the
circuit would - aiternately work in a highly
regénerative condition and then, after the sig-
nal voltage had triggered it into Gill-Morrell
oscillations and these oscillations have had
time to build up to their maximum, in a non-
regenerative condition to damp out’ the oscil-
lations and return the circuit to its previous
sensitive condition prior to the arrival of the
next wave train, Such a circuit is shown in
FFig. 9. This is nothing but the conventional
super-regenerative circuit, modified to fit the
Gill-Morrell detector.

How Super-Regeneration Fits In

Super-regeneration fits in extremely well at
these super-high frequencies. It has been’ esti-
mated that the amplification obtainable varies
approximately as the square of the difference
Letween the signal and ‘‘quenching’” frequen-
cies, provided that the quenching action takes
place before the amplitude of the oscillations
hds become constant, This means that, in the
case of the Gill-Morrell receiver, the quenching
frequency may be made high enough to be
entirely inaudible and yet, since the signal
frequency is so high, provide amplification far
in excess of anything previously obtained at
these frequencies.
~ The receiving antenne may be a doublet, but,
since such an antenna would be difficult to
adjust over a wide band of frequencies, it is
ausually ‘more ‘satisfactory to use a simple com-
bination of several elevated wires of different
lengths, coupled loosely through a capacity to
the grid circuit. Several wires are used so
that at least one may have the proper elec-
trical length to oscillate under the influence
of a signal of any frequency within the ultra-
high-frequency band. .

The ‘practical receiver may use one or two
stages of audio frequency amplification, by
substituting the primary of an audio frequency
transformer for the telephones in the simple
circuit.

Plotting Curves
(Continued from page 280)

the positive grid voltage side, it continues to
rise to &.5 milliamperes at 4.5 volts positive
for the grid. We see that there is a slight
slope at the bottom or start of the curve and
that it starts to go fairly straight from the
1-volt negative grid portion on; this is the
part of the curve that is most useful to us
later on in the application of the tube to
radio circuits, as that is the portion where
little or no distortion occurs when we impress
alternating voltages on the grid of the tube.

To illustrate this we will plot the effects of
our last curve in a different form: we will
keep the grid voltage between the points zero
and 4 volts positive and the plate current then
will be between the points 4.8 and 8.t milli-
amperes. As we continually change this grid
voltage between zero and 4 volts positive, peri-
odically, the plat®current changes accordingly ;
the effect is the same as if we had a normal
2-volt positive potential applied to the grid
and then added an alternating voltage which
had a maximum swing of two volts from zero
to ' negative and to positive. The resultant
curve as shown is symmetrical dnd shows no
distortion. (Fig. 3.)

I‘n the next graph, Fig. 4, we show what
happens when the original .grid voltage is at
4 volts negative and the alternating voltage
‘that is added is made greater than before, to
the "extent of 4 volt§;. _making it swing from
ZeT0 to 4 volts negative and then 4 volts posi-
five. Adding the 4 volts negative to the
silready 4 volts negative grid hias makes S volts

What

Wouldn’t

You Do
for Them

-a cost. » - . )

Mail the coupon below.

‘or obligation.

-Mail the coupon now,

Des Moines, Iowa.

Name .

YET you may be overlooking the most vital thing of
‘A all for their future security.and happiness—MONEY.

If you were taken away tomorrow, what would they
have to live on? Could the children go on through
school? Could mother earn enough for them?

Life insurance is now -sold by mail at so small a cost
NO ONE need .be without its splendid protection. We
.now offer a special old line, legal reserve life policy for
as low as $4.13 at age 35 (other ages in proportion)—
-a policy paying.you.-$1,000, with an additional $5,000
special travel accident benefit; disability benefits, loan
values, and other advantages. Think of it! .No family
can afford to be without such protection, at so trifling

We sell entirely by rrizt'il,: hence these savings—no
agents’. commissions, no medical fees, no extras, no red
tape.- YOU save the difference.

sample policy which you can judge for yourself. If you
like it, keep it, If you don’t, there’s not a cent of cost

For your own peace of mind, for the security of thosa
.you love, get this low-cost protection while you CAN.

FREE! Mail this coupon TODAY for sampie policy and

complete details.

Union Mutual Life Company of Iowa,

Send me above described Free sample policy and complete
details—this is not to obligate me in any way. .

c, e

We will send-you a free

(Box 214)

Address

Cem A cm—a - -

... .Occupation.

Age
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negative for the swing in that direction, and
adding 4 volts positive to the original 4 volts
negative- brings it to zero grid voltage on the
swing in the positive direction. The resultant
plate current curve as can be seen is now not
syminetrical in its values, the negative swing
brinysing the plate current down to .6 milliam-
pere and the positive swing bringing it up to
4.8 milliamperes. As this alternating grid volt-
age averages 4 volts negative, the mean plate
cwrrent centers at 2 milliamperes and the
swing is then from 2 milliamperes down to
.6 milliampere and from 2 milliampcres up to
4.8 milliamperes, making a swing downward
of 1.4 milliamperes and a swing upward of 2.8
milliamperes, the upward swing being twice
as great and of course not symmetrical. This
is what ecauses. distortion, but for some  pur-
poses this form of curve is necessary, as when
we wish to obtain rectification, as in detection;
we then go cven farther with our bias voltage
to the grid, nearly to the point where for a
given plate voltage no plate current - flows.

(Don’t miss the next article of Mr. Reinartz’s
series.)
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Latest engineering achievement elimin-
ates most of the disagreeable interfer-
ence on short wave broadcast, television
and amateur bands.

LYNCH

Antenna Transposition Blocks

were designed after long tests and are
put up in handy kit form with full in-
structions.

position Blocks ....

Send order today to

LYNCH MFG. CO., Inc.
1775SW Broadway,

Reduce Interference

on
SHORT WAVES

Complete kit'of 10 LYNCH Trans- $z 50

New York City
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DATAPRINTS

Give

Technical

Information
on the

orthwhile
Apparatus

Dataprint containing data for
construeting this 3 1t spark .
Oudin.Tesla coil.

. N A

includes condenser data.

OTHER “DATAPRINTS”

MOTOR—1/16 11.P., 110 volt A.C. 60 cycle
(suitable for television, driving 127 fan or

light apparatus), constructional data........ $0.75
PHONIC WHEELS—How to Build Instructions—
1200 eyete (including field winding data) . . . 0.50

60 cycle (including field winding data). » 0.50
MAGNET COIL DATA
Puwerfal battery electro-magnet; lifts 40 1bs..$0.50
110 volt D.C, magnet to 1ift 25 lbs............. 0.50
110 Volt D.C. solenoid ; 1ifts 2 1b. through 1 inch. 0.50
110 Volt D.€C. solenoid, lifts 6 Ib. through 1 inch. 0.50
12 Volt D.C. solenoid, lifts 2 Ib. through 1 inch. 0.50
TESLA OR OUDIN COILS

36 ineh spark, data for building, including
comdenser datad ...iouviiie i, $0.75

8 inch spark. data for building, including con-
denser data ... 0., 000000 000000000000 0.75

Violetta type, hirh frequency coil data: 110
volt A€o or DO type; 17 spark; used for
giving “violet ray’ treatmments.............. 0.75

How to operate oudin coil from a vacuum tube
USCEIIALOr o e e e .75

TRANSFORMER DATA

Any size, 200 (o 5000 watts, (1 primary and
1 sccondary  voltare data  supphled—specify
watls and voltage desired) .. 51,00

Bouk—"low to Make High Pressure Trans-
fOrIers™ ... i i e i 1.25

Bock-~How to Make Low Pressure Trans-
formers’ ... ...,
(Postage 10 cents extra on books.)

DATA BOOKS—Engineering for the Layman—
Induction Coils—How to Make................ $1.00
Preliminary Mathematics
Battery Engineering.....

Fundamentals of Direct Current Machines..... 2.50
Examples in Alternating Currents............. 1.00
Examples and Problems in Magnetism, ....... 110

(Postage 10 cents extra on books.)

REFRIGERATION MACHINE — Dataprint —
Jlow 1o Make Data.. ..o iiiveaninon 1.00

TELEGRAPHONE — Records Voice or
““Code’’ signals on steel wire by mag-

netism. Code can be recorded ‘‘fast”
and translated ‘‘slow’’. Constructional
data (special)..... 00000 00000000000000 $0.50

TELEVISION—10 practical l)inis; including
lrns dise and crater tubes; recelver diazrams,

I8 5560000000000000060060000000 5560000060000 $0.75
SHORT WAVES—IO practical efrcuit kinks... 0.75
CLOCKS—Elcctric  chime ringer. ITow tb :

make one to fit on any ordinary clock...... 0.50

MISCELLANEOUS DATAPRINTS—
Electric Tce Skates—Ilow to make............. 0.50
ITow to Thaw Pipes by Electricity............ 0.75
20 motor circuits—hook-ups...... D0BOO00B0000 0.75

20 practical telephone hook-ups....
SLIDE RULES—Specially "Selected
Students” 10-inch wood slide rule,
engraved  (prepaid) ...,
ELECTRICAL Siide Rule, 10 inch size, with
special electrical law ratios and indexes, wood
with  white ivorine scales (prepaid)....... .. 5

aecura.:ly
.$1.10

5" “Pocket'” slide rule............... 000000 .. 4.00 .

“Circular Pocket’ slide rule. Tits vest pocket,
2157 diameter, leather case.............00.s 4.00

(Postage 10 cents extra on last two slide rules.)

The DATAPRINT COMPANY

Lock Box 322 RAMSEY, N. J.
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Second Prize Winner

(Continued from page 287)

sired. Care should bhe taken that the wood
doesn’t split when nailing.

The top of the box is séparated into two
compartments by placing a strip (3% x 214
inchex) 2% inches from one end of the lid.
A board 414 x 31 inches is made in the form
of a small door to cover the larger of the
two compartments, whieh is used to house the
plug-in coils, phones, ete. The other is occu-
pied by the tubes when the lid is closed.

The Plug-in Coils

Old tube bases are used for the coils and
four hoeles are drilled to receive the leads from
the two coils. As shown in the diagram, the
bottom of the tickler coil goes to the *G”
prong of the hase while the top goues to the
F-minus prong, The F-plus prong is for the
bottom of the grid coil and the “I prong
for the top of the grid coil.

Before the coils are wound, the pin at the
side of the tube is filed off. For the higher
wavelength a cardboard or bakelite extension
will be necessary to accommodate the necessary
number of turns of wire. When no extension
is used, it is neeessary to remove the solder
from the prongs, as the leads can be run down
into them and held in place with a large size
carpet tack. After they have been cheecked
and found OK, sealing wax poured into the

baxe will *hold the conneetions secure.  This
saves  time and energy and makes a much

neater iob.

Where extensions are made the tiekler coil
is wonnd double to save space. In this case
ouly one hole is necessary for the ends of the
coil.  The coils are made so that they will
wive good results on various bands. Thus,

though they may overlap, coil 1 is for the 31-
meter band, coil 2 is for the 49-meter band,
coil 3 for 75-meter amateur band, coil 4 for
120-meter police ealls, coil 5 for 170-meter
police and 160-meter phones.

Two of the 99 type tubes are used. ' One
41 -volt “'C” battery furnishes A" supply for
filnments of the tubes. The “B" current is
obtained from two of the small sized (2% x
4 x 2% inches) 221-volt batteries. A pair
of the Trimm 4-0z. type (featherweight) head-
phones is recommended for use with this set.

Coil Data
Grid Tickler
Winding Winding Wire
Coil 1 6% turns 12 turns No. 28 D.C.C.
Coil 2 15 & | U1 Mo, 28 D.C.C.
Coil i 241, ¢ 141 ¢ No, 28 D.C.C.
Coil 4 50 & 532 * No, 24 D.C.C.
Coil i 74 & 44 ¢ No. 28 D.C.C.
List of Parts Used
1 Antenna coil, 5 turns bell wire on tube

socket.
Plug-in coils.
Two 15-plate De Jur midget condensers,
00025-mf. grid (fixed condenser),
7-megohm grid leak,
Cholie coll,
Iledgehog transformer,
25-ohm rheostat,
.001.mf. fixed condenser

ratio 1:5.

fo <JC Rerliih JYS OEILNY )

.

Also: A Panel “X" and aluminum shield X",
two wafer (UN) and one UX tube sockets,
four binding posts, two bushings and guan
tity of machine scerews.
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COiL AND
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} x’ i b
I‘ }HANOLE 'l']

" '

)
I

Ni=

o |

l———— 5)2"
d CONTAINER ~ TOP
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TICKLER F— _
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DETAILS

Third Prize Winner

(Continued from page 287)

the automobile output tube, the ’38 pentode,
would give a great deal of amplification with
a small amount of input. The ’38 also won
because its low Dplate current allowed the use
of ecarphones. . The, problem of filament supply
was soon settled when I learned of the fact
that the auto tubes were designed for use on
from 5 to 8 volts of filament safely, enabling
the use of a 7l-volt transformer, which is
available at any dealer. The receiver was
limited to two tubes, firstly bhecause of a lax
pocketbook, secondly heenuse it could bhe gotten

down to a small size, and lastly for simplieity °

of construetion. More than two “tubes were
unnecessary, as fairly good loud speaker re-
ception was had from stations up to more
than 2,000 miles away.

For the “B’” supply I fashioned a simple
adapter which fit under the 45 output tube
of my broadcast recciver and made contdet
with its plate prong. The “B” negative was
taken from the chassis of this set.

WWW.americanradiohistorv.com

Parts List
1—Antenna hinding post.
2—Ground binding post.
3—.0005 mf. De Jur condenser.
4—O0ne set Genwin or Na.ald short-wave
coils.

5
6, 9—.00025 Micamold miea grid condenser.

T—2 meg. Acratest half-watt grid resistor.
8, 17—35-prong socket.

10—R.TF, choke,

11—.1 mf., 200-volt by-pass condenser,

12— Frost 25,000-ohm with power =wliel (21),

13—G60,000-ohm half-watt Acratist resistor.

14—200,000-ohm 1-watt resistor, :

15—.01 mf Micamold tubular eandenser.

16—500,000-ohm half-watt resistor.
18-19—Speaker or phone posts.

20—T7¥%-volt filament transformer, Acme,
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First Prize Winner
(Continued from page 286)

(Paris) : LSY, Buenos Aires; W2XAF, Schenee-
tady; WSXK, Pittshurgh. Bowmanville could
be heard all over the house and overlonded
the 27 audio tube at maximum volume. Buenos
Aires, 5,000 miles away, came through with fair
lond speaker volume. Later, GGSW (Chelms-
ford), DJB (Berlin), I2RO (Rome) and Daris,
on 19.68 meters. were leard on the speaker,
but some rather weakly. Many stations on
the 80-meter amateur band came through with
great volume,

Good performance was obtained with acrials
from 6 to. 115 feet long, the latter size giving
somewhat stronger signals. The set will oper-
ate with or without a ground.

Selectivity proved better than expected and
no doubt this is partly due to the provision
of an R.F. transformer in preference to tnned
impedance coupling. National type SW3 coils,
which are wound on a special dielectrie, are
used. The number of turns on these coils was
published in the April issue of SHORT Wave
CRAFT,

The design of the chassis and layout of the
parts is such as to provide extremely short
leads. The National type C illuminated dial
is placed exactly in the center of the 7 x 7
inch aluminum panel. This panel is bolted
to the base, which consists of a 6% x 9 inch
sheet of aluminum with the ends hent down.
The height of the base is 2 inches, which places
the coil socket ferminals about level with the
tuning condenser, so that the stator lead is
less than 1% inches long. The chassis is
enclosed in an aluminum box with grooved
corners,

The location of the three tubes can be seen
in the illustration, the R.F. being at the right,
detector at left and audio in rear.

FOURTH PRIZE — $7.50

Won by HAROLD JOHNSON
Description will appear in next issue, due to lack
of space in present one.

Both the main and antenna tuning con-
densers are .0001 mf. Pilot midgets, and be-
cause of the single bearing design, operate
without noise. While not designed for the
purpose, the set will operate on the broadcast
band and the antenna condenser is chiefly used
to aid tuning in this field.

To dispose of the by-pass condensers, R.I.
chokes and resistors under the base of the
little set, considerable ingenuity was required.
All condensers are bolted firmly to the base,
three being placed on top of each other in
one case, Non-inductive mica condensers are
used in the R.F. and detector ecircuits. The
binding posts and antenna condenser are In-
sulated from the chassis with bakelite bushings.
Smooth control of regeneration is obtained by
regulating the voltage on the sereen-grid of
the detector with a 50,000-ohm Frost roller
type potentiometer. A little two-pole switch
under the tuning dial knob provides means for
cutting off the “B” supply when desired.

List of Parts

Pilot tube sockets.

Pilot midget variable condensers, .0001 mf,

Aero R.F. choke No. 65 (antenna choke).

Aero R.F. choke No. 60 (detector plate lead
choke).

Pacent No. 26 Audioformer. (See text.)

Set of National SW5 inductances.

50.000-ohm Fst roller type potentiometer.

Fixed condensers, .01 mf., Aerovox and Pilot.

.0001 mf. grid condenser.

.00025 mf. fixed condenser, Micamold.

.5 mf. fixed condenser, Aerovox.

5-megohm grid leak, Lynch.

500-ohm, 1-watt resistor, Lynch.

2,000-0hm, 1-watt resistor, Lynch.

14 -megohm, 1-watt resistor, Pilot.

Carter midget jack (two-prong).

K-K knobs.

Eby binding posts with bakelite bushings
and washers.

1 Two-pole, single-threw switeh.

1 National type C dial with light.

Aluminum chassis and box,

Ll o R
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. « . An Announcement
ThatCreated Favorable

Comment

The May issue of SHORT WAVE CRAFT carried an
article of tremendous importance to every Short Wave
enthusinst. Hugo Gernsback, cditor of SHORT WAVE
CRAFT announced to many thousands of fans that an
organization was to bring closer those who were inter-
ested in this comparatively new hranch of radio. The
announcement of a3 SHORT WAVE LEAGUE took the
Short Wave world by storm. Thousands of letters and
applications poured in and well known flgures in the
radio field congratulated the magazine on the great work it wns doing, Such
men as Lee de Forest, D. E, Replogle, Hollis Baird, Baron Manfred von Ardenne
pledged their whole-hearted support in this wonderful movement,

SHORT WAVE LEAGUE PLATFORM

To help popularize short waves among the public.

To assist authoritica in the apprehension of criminals and in gen-
eral crime prcvention through the instrumentality of short waves.
T'o demand enactment of new regulations cnabling operators of
ghong transmittcrs to be licensed without code requircments, below

meters.

To bring togcther short twave enthusiasts by promoting comrade-
8hip among them.

To climinate man-made static, the greatest encmy of short wavces.

If you are Interested In Short Waves you . et el
should join the SHORT WAVE LEAGUER -

and benefit from the advantages that \\'Hf
accruo as & result of the League's platform
The SHORT WAVE LEAGUE can only re
alize certaln measures It 1t gets YorR
support. If you are interested, kindly matl
the coupon at the right.

You may order at once the inslgnfa of
the Lté:&.'uo.i ’{';llls hen.utlfl:ll llj‘;.luon meas —
ures %7 in ameter an inlaid in
enamel—3 colors—red, white and blue, The feprint of May Article explaining

SHORT WAVE LEAGUE
48 Park Place,
New York, N. Y,

Gentlemen:—
I enclose herewith —e,

for which please send
mei—

price is only 35c. A special reprint of the all details,

announcement  of the SHORT WAVE SHORT WAVE LEAGUE Button.

LEAGUE which appeared in the May issue, N

will be sent to anyone Interested. Upon ro- NAMmMe c.... R Y T N S S S

ceipt of 1I5¢ to cover necessary malling Addresy

charges. : BN
(€7 56a600060000000 State...... OCO0Ba0aa

WHAT THE WELL VERSED
SHORT WAVE FAN IS
READING THESE DAYS Y.

o

A8
aten
. { CIO ot“‘b\e
s al ist qube E\\.
? ca R 1«3‘ ae ¥ ¢ “,ce"”"
W 1 e
72 Pages
100 Nlus-

trations

If your friend has a copy of this
valuable book, you've probably
thumbed through it and noted the
worthwhile information e<ontained
in its 72 pages. HOW TO BUILD
AND OPERATE SHORT WAVE
RECEIVERS is just chock full of
good Short Wave Receivers—from
a simple 1-Tube to & 9-Tube

Super-Het. Coup()n ,
- Now o
SHORT WAVE CRAFT SW-3-5
96-98 Park Place, New York City. 1f you have @ library of Short Wave books,
Gentlemen :— your collection is incomplete without this
[ enclose herewith fifty (50c) cents for instructive text. If you haven't a library as yet,

which please send me a copy of your new

book, HOW TO BUILD AND OPERATE let HOW TO BUILD AND OPERATE SHORT
SHORT WAVE RECEIVERS. (Send money WAVE RECEIVERS be the forerunner of a group
order, check, cash, or new U. S. Stamps. of ready references. Qur “Partial List of Con-

ggﬂ;t;r) letter if it contains currency or tents” is just an fdea of the toples that this book
covers, and of the experts that have written for

SE30T] a506080850060000000006080000000000000000 it. You should own 8 copy if you want to be

Address ....... ereees well versed in the art of Short Waves.

City and State....... cecissessecsecsrinnann
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RADIO+

A Host of Other Interesting
Scientific Subjects—

TELEVISION CONSTRUCTION
ELECTRICITY METAL WORKING
PHOTOGRAPHY PHYSICS
AVIATION ENGINEERING
WOODWORKING METALLURGY

AUTOMOBILES
PATENTS AND

PUBLIC ADDRESS AND
SOUND EQUIPMENT

INVENTIONS HOUSEHOLD AND
NEW DEVICES SHOP HINTS
AND OTHERS

4-Color Cover
Over 450 Iilustrations
96 Pages—9x12 inches

R. HUGO GERNSBACK’S latest

magazine contains the most import-
ant and recent developments in Science,
Mechanics, Radio, Television, Aviation
and Chemistry. For everyone, regardless
of age, EVERYDAY SCIENCE AND
MECHANICS will be found to be useful
and instructive. Thoroughly illustrated
with scientific events from all parts of
the world, and helpful to thousands of
high school, university students and in-
structors who wish to advance their
scientific knowledge.

Many excellent pages for the home
workshop man who finds pleasure in
building things; experiments in electrie-
ity, chemistry and formulas of all kinds.

SPECIAL
OFFER'!

8 Months
for $1.00

Clip Coupon Now and Mail!

)

¥ -
I EVERYDAY SCIENCE MECHANICS

1 100 Park Place, New York, N. Y. SW-3-5

! "I enclose herewith One Dollar for which
§ You are to enter my subscription to EVERY-

1 DAY SCIENCE AND MECHANICS for the
g next Eight Months.

]

B Name ..o iiiiiiiiiiiittiieiieinnananeennns

| I

= Address ......eiiiimiiiiiiiiietttteenaenans

]

B Cityeeeeeennennennnnnn. State.....co.vuenn.
= Canadian and Foreign Subscriptions Not Accepted -
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The Short Wave Beginner

(Continued from page 295)

perfectly easy to say that the ideal aerial
for general short-wave reception is one 50 feet
long and 100 feet high, but it may not be
practical to follow these instructions because
of the surroundipg layout of buildings, ete.

In crowded locations, such as city apartment °

houses where one encounters difficulties be-
cause of the presence of other aerials and finds
no convenient support for the contemplated
one, the best judgment must be exercised. .

The writer has found that the horizontal
type of antennas are preferable to the vertical
types. In one particular- case, it was found
that a horizontal 30-foot wire of the T type
would bring in stations 200 ‘miles away with
several times the intensity possible with a
vertical wire of the same dimensions.

In building an aerial for ‘our Beginner’s
Shart-Wave Set, it may be found that greater
signal strength is obtained if we use a short
aerial of about 25 or 30 feet total length for
the two smallest tuning coils. A few of us
may also be unfortunate enough to have trouble
in getting the set to oscillate on certain parts
of the @ial with one or more of the tuning
coils. In this case, if the length of the aerial
is changed slightly, this trouble will disappear.
The difficulty is due to the natural wavelength
of the antenna being tuned to one of the
wavelengths at which we desire to receive a
station. In this case, the aerial absorbs so
much energy from the set that it cannot os-
cillate, ‘

While we are talking about trouble with our
receiver, a few of us may be unfortunately
located quite near a large broadcast station
operating on the broadcast band and may have
difficulty in tuning it out. A simple but effec-
tive cure for this interference is a wave ‘trap.
The trap is simply a coil and a variable con-
denser which will tune to the wavelength of
the broadcast station. It is connected in the
aerial lead-in wire. A suitable coil which win
tupe over the entire broadeast wave band con-
sists of 40 turns of No. 22 wire wound on a
coil three inches in diameter. The condenser
may be any variable condenser of about .0003
mf. (23 plates). Figure 4 shows how the wave
trap is made and connected in the aerial lead-
in. All that is necessary is to tune the con-
denser slowly while listening to the receiver.
At one point the broadcast station will either
disappear entirely, or nearly so. So much for
the trouble in our set.

To return to the construction of antenna
gystems, in Fig. § we find two illustrations of
a typical aerial installation. At the left is
shown how NOT to do it and at the right is
illustrated the correct way. It will be noticed
that the correct aerial is kept clear of all
obstructions and that the lead-in is removed
from the building. The aerial wire should be
suspended as far away from nearby electric
licht and power wires as possible. 1If it fis
practical, the wire should be run in a direc-
tion at rizht angles to such wires, also those
of trolley lines, electric railways, ete., from
which eleetrical disturbances might be picked
up. In this case the lead-in should be taken
off the end furthest from the source of the
disturbance.

We must also be careful to keep the aerial
away from metal roofs, gutters, leaders, steel
framework, ete., since these grounded objects
absorb the radio. energy and leave very little
for the antenna.

The Lead-In
As we explained in Fig, 5, the lead-in wire

should be kept some distance from the wall
of the building. It must never be allowed to
touch the metal cornice or leader at the edge
of the roof, for these are grounded. It is a
zood plan to
into the set.. In this way, no difficulty is en-
countered with connections becoming loose or
corroded. Figure 6 sp_ows,a method of bring-
ing the wire down at. the lead-in end without
making a joint. '’ -

Two systems for bringing the lead-in wire

wWwWw.americanradiohistorv.com

© pose of connecting to the set.

bring the aerial wire directly .

into the building are commonly employed. The
simplest way is to bring it through the nearest
window, using a special insulated lead-in strip
which is sold for the purpose. These strips
consist of a flat conductor about 1% ‘inch wide
covered with a flexible insulating covering. The
strip is placed.under the window so that it
will close. The end of the lead-in is con-
nected to the outside terminal and a wire is
connected to the inside terminal for .the pur-
It is well to
solder the two wires to this strip fo prevent
corrosion from increasing the resistance of the
acrial. This method is illustrated in Fig. 7.
The other method that is used to carry the
lead-in- into the building consists of a hollow

" porcelain bushing siinilar to those used for

certain types of electrical wiring. A hole is
drilled through the wall, slanting down .to the
ontside, as we can see by referring- to Fig. 8.
The purpose of this down slant is to prevent
rain water from entering the tube. The lead-in
wire is passed through this tube and is con-
nected directly to the set. Of course, in brick
buildings the latter method is rather difficult,
so the window strip is more commonly used.
Another method is that described in last
month’s editorial by Mr. H. Gernsback, which
involves the use of two small copper foil
leaves glued opposite each other on the win-
dow glass.

The Ground Connection

For bhoth the aerial wire and the ground
lead, a wire of not less than No. 14 ‘should
be used. In order to get good results, we
must keep the resistance of the antenna SYs-
tem as low as possible. Tt is a good plan to
use enameled wire so that the wire will not
become corroded, as this would cause an in-
crease in the resistance.

The ground conncction should provide an
electrieal conneetion of as low a resistapce as
possible to the earth, since the -earth acts
as ‘one of the large plates formed by the
antenna system. We can easily understand
that if the ground is not good, the aerial is
not good either, The importance of a good
ground connection cannot be too strongly em-
phasized.

A water pipe which forms part of a water
supply system installed in the ground usually
makes an excellent ground, since the pipe
makes a direct contact with the earth for a
long distance. It is well to note that the
water pipe grounds are approved by the Board
of Fire U'nderwriters, as they are usually more
efficient than the average artificial or home-
made variety of ground connections.

In making the connection hetween the ground
wire and the pipe, it is advisable to use a
ground clamp, ag a wire wrapped around the
pipe may become corroded and a poor con-
nection will result. A ground wire connected
to a simple strap-type ground clamp is shown
at the left of Pig. 9. In order that we may
be sure of a good colnection, it is necessarv
to file or sandpaper any paint or rust from
the pipe. Another type of clamp that is
tightened by a screw to the pipe is shown at
the right of the illustration, )

- When it is not possible to use the water
pipe, in places where the water is not piped
to the house, a copper plate, a bucket or other
large metal object may be sunk in a. well or

cistern. P

Another way is to bury a copper plate about
two feet square in moist earth.
greater the number of well grounded objects
that we can connect to the ground lead, the
hetto;‘ will be the reception, especially on the
very short waves,
be noticed particularly on the nearby stations,
but it will certainly. be noticed in the recep-
‘tion of distant stations.

A suitable approved lightning arrester should
always. be used with any aerial, as the Tnder-
writers’ rules require it

(The fourth installment will appear {n the
next issue.)

In general, the v

This difference may not

I . e PRI T e
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Louis Martin’s Set
(Continued from page 269)

1 20-ohm ecenter-tapped resistor, R8.

1 Acratest .006-mf. condenser, C1,

1 Acratest .02-mf. condenser, C2,

1 Acratest .1-mf. condenser, C3.

1 Acratest 1-mf, condenscr, C4.

1 Micamold .001-mf. condenser, C35.

1 Sprague .03-mf. condenser, C6.

1 Acratest 25-mf. dry eleetrolytic condenser,
CT1.

1 Hammarlund two-gang “tuning’” condenser,
type MCD-140M, 140-mmf., C8, C9.

2 R.F. chokes, 100 turns No. 38 enameled wire
on a spool Y% -inch in diameter and %4-inch
long. ~

1 Special- panel and chassis by Blan-the-radio-
Man.

2 Special tube shields by Blan-the-Radio-Man.

1 Eby antenna and ground strip.

1 Eby loud speaker strip.

2 Eby 6-prong sockets.

1 by &H-prong socket.

1 Eby 4-prong socket,

1 Hammarlund 4-prong isolantite socket, type
S-4, for T1. '

1 Hammarlund 6-prong isolantite socket, type
S-6, for T2.

1 Three-wire cable.

1 PPower cable with plug.

1 National type N, 0-100 vernial dial.

1 Best or Magnavox “magnetic’® loud speaker.

Static Omission .
(Continued from page 277)

The arean I, M N I’ I. may be shifted along
the abscissae by adjusting Ry. With the larger
Ry aiding the automatic volume control bias
voltage, the operative point of the sct is low-
ered to a most sensitive point, so that fainter
signals may be heard. The value of Ry may
be increased to a point where the set is never
blocked, "even with the antenna “shorted.” This
insures that even the faintest signals may be
tuned in. The value of Ry may bhe decreased
to the point where excecdingly strong signals
are required to produce sufficient automatic
volume control bias voltage to unlock the set.

Midwest Data

R1—.5 meg 0.5 W. (watt): CA—.01 mf.
200 V. (volts) ; R2—30,000 ohms 1 W.; R3—
50,000 ohms 0.5 W. C1—.05 mf. 200 V.: R5—
30,000 ohms 1 W. C3—.0005 mf. Mica: C4—
00036 mf, 3 gang; C53—.001 mf. (Mica) Pad
4 gang: C6—.05 mf. 400 V.: RG—700 ohms
flex. : C8—.03 mf.: CO—.05 mf. 400 V, 200 V.:
C10 20, mmf. Trim.: R7T—200,000 ohms 0.5W ;
1:8—230,000 ohms 1 W.: R9—30,000 ohms 1
W.: C12—.05 mf. 200 V.: R10—50,000 ohms
05W.: R11—50.000 ohms 05W.: ("14—.05 mf.
400 V.; R13—30,000 ohms 1 W.; R14—50,000
ohms 0.5 W.; C15—.05 mf. 2000 V.: R15—
275 ohms flex.: C16—.05 mf. 200 V.: R16—
200,000 ohms 0.5 W.; R17—30,000 ohms 1 W.:
C17—.01 mf. 200 V.: R18—50,000 ohms 0.5
W, R19—200.000 ohms 0.5 W.: C18—.05 mf.
200 V.: R20—275 ohms flex.: C19—.01 mf. 200
v.: C 20—.1 mf. 200 V.: R21—200,000 ohms
0.5 W.: C21—.01 mf. 200 V.: R22—200,000
ohms 0.5 W.: C22—4 mf. spec.: C23—.05 mf.
200 V.; R23—200,000 ohms 0.5 W (24—.05
mf. 200 V.: C25—.05 mf. 200 V.. (C26—.05
mf. 200 V.: R24—275 ohms flex.: R25—200-
000 ohms 0.5 W.: C27—2 mf. 500 V. ELEC.:
126—5 meg. 0.5 W.; R 27—2,500 ohms 5 W.:
C28—20 mmf. ™im; R28—.5 meg. 0.5 W.:
€29—.05 mf. 200 V.; C30—.05 mf. 200 V.:
R30—1.000 ohms 0.5 W.; C31—.001 mf. 400
Y.:
05 W.; R32=—10,000 ohms 0.5 W.; C35—.00
mf. Spec.: C36—.05 mf. 200 V.; R33—200,000
<ohms 0.5 W.: R34—.5 meg. Pot.—A.C. Switch
Spec.; R35—600 ohms + 5% flex.: C37—.03
mf.* 200 V.; R36—12,000 ohms 0.5 W.; R37—
$ meg. 0.7 W.: C85— 05 mf, 200 V.: C39—
.05 mf. spee,;
—100,000 ohms 0.5 W.; C40—8 mf: 450 V.
Elec.; C41-—.10 mfl. 4140 V,: R40—25.000 ohms
05 W.: R41—410 whms flex. 0.6 W (49—
4 mf. 430 V. Elec.: C45—1 mf.-400 V. Flee
44—8 mf, 450 ¥V, Elep, 5o

C33—.1 mf., 200 V.; R31—100,000 ohms

RE8E—12.000 ohms 0.5 W.; R39
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SEND 15¢
FOR SAMPLE
| COPY R A
' (See Coupon)
The

Television
Trend... |

Timely developments 1n radio’s latest
wonder, Television, are published in
every issue of TELEVISION NEWS
—Mr. Hugo Gernsback’s latest mag-
azine. Rapid advancement in this art
today is becoming a repetition of the
+ radio cycle of years ago. Daily broad-
casts are becoming more numer-
“ous and experimenters are follow-
"ing in quick order in building
" television sets for experimental
purposes. Foresight of its devel-
opment can be seen by the pioneers
of radio—they are equipping
themselves now with television
experience.
The articles published in
TELEVISION NEWS are. of
primary importance to experi- . .
menters—they are simple in
construction, understandable
and replete with diagrams,
photographs and illustrations.

A Few of the Interesting Articles

Sight and Sound on the Same Wavelength
Televising the English Derby

Television Without Modulated Light
Pointers in Lens Disc Design

How to Use Crater Lamps

A Simple Television Mirror Drum Scanner
Amplification in Television

Television by the Line Control Method
Controlling Light With Metal Films

Automatic Synchronization

Ultra High Frequency Receiver Development
Television Disc Speed Indicator
Viso-Telephony in France

Television News,
98 Park Place, New York, N. Y.

Mark X in square which offer desired:

SWC-3
[ As per your Special Offer, I enclose $1.25 (Canada and Foreign $1.50)
» subscription to TELEVISION NEWS for one year. ’

[JSend me a sample copy of TELEVISION NEWS for which I enclose 15¢ (U. S
coin accepted). o

for which enter my

Stamps or

Name ....0oc00unn 000006009080 06000000000000000000003000000080a00600a0 0800080600008 ax
LN 1B Crerieen e,
(0}{876'0 600006006 6000000A8 000000000800 60800686066863003 State

T S e et it et e s o e e e St et e e s s

LR [ T
" A ®* News
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RACODE

 CODE
TEACHER

You can learn the Radio Code
at home with the help of the
RACODE record.

The RACODE record will

send to you as slow as two
(2) words per minute or as
quickly as you desire,

Only $1.25
Send Order Today

RACODE COMPANY

2406 Kenley St. Fort Worth, Tex.

““HAM* ADS

Advertisements in this section are inserted
at 4c per word to strictly amateurs, or 8 a
word (8 words to the line) to manufac-
turers or dealers for each insertion. Name,
initial and address each count as one word.
Cash should accompany all “Ham’’ adver-
tisements. No less than 10 words are
accepted. Advertising for the October issue |
should peach us not later than August 20.

SITORT WAVE LOG BOOK—Separate log for
every day of the week, Tells at a glance what
stations are broadeasting any hour of day or
night. Price 75 cents, money order or draft,
V. A, Stein, 1315 Woodrow, Wichita, Kansas.

GUARANTEED MICROP1IONE REPAIRS —
Any make or model—24 hour service. Stretched
diaphragm double button repairs, $7.50. Others
$3.00. Single button repairs, $1.50. Write for
1932 Catalog mith diagrams. TUniversal Micro-
phone Co., Ltd., Inglewood, Calif.

35 LESSON National Radio Institute Course.
Good condition, $10 cash, WTCGI, Kelso, Wash,

FOR SALE OR TRADE-—Condenser microphone
camplete with 2-stage amplifier. KFrequeney re-
sponse 30 to 8,000. Only $20. 211E’s, new, $5.
2051rs $2.50. Stamp for list. W9ER, Timken,
Kansas.

SHORT WAVE LISTENERS CARDS—We print
just the type of card you need for reporting
the stations you hear. Write for free samples
today, WIBEF, 16 Stockbridge Ave., Lowell,
Mass,

YOU can rely on Precision Power Crystals for
frequency stability and maximum output. X eut,
one inch square, carefully ground to your ap-
proximate specified frequency, 0.1% calibration.
1750 and 3500 ke. bands—$4.50. 7000 kc.—§8.
Plug-in, dustproof holder—$2.25, Mercury vapor
280M—81. 866°s—$2.25 each! Type 210, 15-
watt rating—$1.25. 866 filament transformer—
X¥2.25,  50-watt sockets—$1. Please include
postage. Precision Piezo Service, 427 Asia St.,
Baton Rouge, La.

BEST APPROVALS for stamp collectors,” 15¢
per sheet.  Two-tube short-wave all-electrie radio
%9.50 (kit form). Blucprint 25c. David Kennedy,
R-G, Chambersburg, Pa.

TRADE—Complete parts for phone transmitter,
700 v, power, three 171A, one 210 tubes. For
portable regular receiver complete, 507 Des
Moines St., Keokuk, Iowa,

SHORT WAVE CRAFT for SEPTEMBER, 1932

' Denton 2-Tube

(Continued from page 274)

soldered to it, with a screen-grid clip on the
free end.

Complete the 'soldering of the wires from
the coil socket to their proper terminals under
the chassis. The wires running to the tuning
and regencration condensers should be soldered
after the front panel has been mounted.

Wire in the filament lines to the rectifier
socket and the plates lines from the power
transformer. Wire in .the filament lines for
the detector and the audio tubes. Run, leads
from the chokes down through the holes in the
chassis  drilled for that purpose. Wire the
various resistors in place along with their
associated condensers, thus completing the con-
nections for the sct portion of the receiver.

1
MATERIAL = V6 THICK ALUM.

Panel layout.

Some may question the use of the separate
power supply unit for the receiver, but it is
the best method, as it does away with unde-
sired coupling effeets which are present when
the same power supply is used for both units.

(This article is the first of a series devoted
to the design and congtruction of audio systems
and short-wave tuners, each to be described
with full constructional details and data.)

Parts List

1 Eby antenna-ground strip (1, 2).

1 Hammarlund equallizing condenser (3).

1 set Octo-Coils (4). (Ranges: 16-30,
54-103, 100-200, 200-H10 meters, Nee April,
1932, issue for coil winding data; the
broadcast coil has a secondary of 12¢ turns
of No. 28 enameled wire on a 1%-inch
diameter tube.  The tickler has 28 turns
No. 34 enameled wire.)

Pilot midget condensers,
(54, 5).

29-58,

[ 8]

.00015 mf. each

1 Acratest .5-watt, 3-meg. resistor (6).

1 Micamold mica condenser, .00015 mf. (7).

1 Acratest resistor, 7,500 ohms, .5 watt (8).

1 Acratest resistor, 500,000 ohms, .5 watt (9).

1 Eby 6-prong tube socket (10).

1 Blan short-wave R.F. choke (11).

1 International resistor, 200,000 ohms, 1 watt
(12).

1 Sprague condenser, ,0753 mf. (13).

1 Imternational resistor, 1 meg., 1 watt (14),

1 Acratest dry clectrolytic condenser, 1 mf.,
200 volts, No, 6662 (15). ’

1 International resistor, 1 watt, 2,500 ohms
(16). :

1 Eby 5-prong socket (17),

1 Frost short jack (18).

1 Eby phone jack (19).

1 Acratest resistor, 5 watt, 25,000 ohms (20).

3 Acratest electrolytic - condensers; one 4 mf.
and two 8 mf., No. 6493 and 6495 (21; -
22, 23). . :

2 Acratest chokes, 30-henry, No. 2505 (24, 25).

1 Eby 4-prong socket, marked 280 (26).

1 Acratest power transformer, No. 6027 (27).

1 H. & H. filament switch, No. 4122 (28).

1 G. E. power cable and plug (30)..

1 Micamold condenser, .005 mf. (29).

1 Blan aluminum chassis, folded and' ‘drilled.

1 K. K. port dial.

1 National screen-grid elip.
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Tubes Requirel}
1 Eveready-Raytheon ’80.
1 Eveready-Raytheon ’56.
1 Eveready-Raytheon ’57,

[ 4

Which
Regeneration
Scheme ?

(Continued from page 300)
voltage is varied by a potentiometer. A vari-
able-mu tube used as detector in this eircuit
will give even better control than an ordinary
screen-grid or pentode tube.

The use of the R.F. pentode as detector has
only recently been considered, because of lack
of R.F. pentodes in the open market. This
tube should prove even more efficient as a
detector than the screen-grid tube, especially
when provision is made for varying the poten-
tial on the suppressor grid.as well as on the
sereen  grid.  The suppressor grid potential
should be adjustable so that positive as well
as negative potential may be applied. This
control need only be adjusted when first oper-
ating a receiver, as once the best point is
found there is no further need of adjustment
unless tubes or the circuit is changed. We
would like to hear from experimenters as to
what results they have had using these new
tubes. (See Fig. 9.)

One of the most troublesome things in a
regenerative detector system is threshold howl
—a strong audio frequency how! which occurs
just before the receiver goes into oscillation
As the period just before oscillation is the
most sensitive point of operation, threshold
how!l effectively ruins a receiver's efficiency.
The reasons for threshold howl! are not very
well understood, but there are several methods
of eliminating it. Figures 10 and 11 illus-
trate methods of curing this condition when
a transformer is used for coupling to the audio
amplifier. Both of these methods result in
reduction of volume, but they are necessary if
the receiver is to function properly,

If resistance or impedance coupling is used
between detector and audio system, threshold
howl is not present. This is the most satis-
factory method, as the systems illustrated in
Figs. 10 and 11 affect the audio response.
Figure 12 shows a resistance coupling system.
It is necessary to apply at least 180 volts to
the plate of the detector, due to the drop In
the resistance. Figure 13 is a form of im-
pedance coupling. This is the best method for
all-around use, as the voltage drop through
the plate impedance is very slight and a fairly
low plate voltage may be applied to the de-
tector. When using a screen-grid or pentode
tube as detector, it is almost imperative to
use the impedance method, due to the high
plate impedance of these tubes. By connecting
the primary and seeondary of an -A.F. trans-
former in series as shown .in Fig. 14, a satis:
factory plate impedance may be secured. It
may be necessary to shunt this impedance with
a resistance in series with condenser, as shown
by the dotted lines.in Fig. 13. This is to .cut
the high note response. It is also possible .to
use a high impedance choke coil in  place of
the audio transformer.

Pre—
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Transmitting Antennas

" (Continued from page 303)

there is a “fire.”” One neighbor to a radio
amateur once turned the hose on the aerial
to put out the “sparks coming from the heated
wire.” '

A Popular Style of Antenna

Another popular type of antenna is shown
in Fig. 5. It requires the usual length of .wire
and coupling coil, but requires only one vari-
able condenser for adjustment. This type of
antenna is used by many amateurs who have
limited space and where no high poles are
available. . The two wires are simply strung
in two opposite directions (and fastened rigid-
1y} : the coupling coil (about § turns 2 inches
in diameter for 40-meter work) and series con-
denser (a 23-plate size will serve) are con-
neeted in series and the coupling between an-
tenna and oscillator colls is adjusted (as de-
seribed later). The antenna is tuned into
resonance by means of the series condenser;
resonance is indicated by maximum antenna
current for the coupling value used.

Proper Coupling Is Important

The average amateur is very little concerned
with the coupling value used between oscillator
primary and antenna coils. This. however, is
of extreme importance if a good constant-fre-
quency signal is desired. The swinging of an
antenna system in the wind (this, of course,
cannot he cntirely eliminated) has a consider-
ahle effect when the coupling is too close. The
narrow bands require a very constant frequency
for Dbest results. Receivers are so selective
now (those with “peaked’”’ audio amplifiers)
that poor signals are often completely lost
among the background noises.

If the coupling is close. two frequencies are
radiated and there is unneeessary interference
in the narrow bands. If loose coupling is used,
the emltted frequeney is considerably more con-
stant and transmission is on but a single fre-
quencey.

The antenna and plate coils should be coupled
very elose together at first, and the antenna
tuned into resonance by means of the antenna
«ories condensers. A certain maximum current
will be obtained, The coupling should then
be reduced, Dy separating the coils, until the
antenna eurrent has dropped to about 83 per
coent of the maximum value first obtained. The
antenna should be maintained in resonance with
the oscillator frequency, as the coils are sep-
arated. Separating the coils causes a slight
change in frequency, and a reduction in an-
tenna current due to defuning as well as to
the decrease in the coupling.

The signal should be carefully studied in a
shielded nearby rcceiver and while the antenna
serjes condenser is passed through the point
at which the antenna and oscillator are at
resonance. It will be noted that the signal
is bhetter on one side of resonance than in the
other. The antenna is then detuned to the
side which gives the best ‘“‘note,” and by an
amount such that the final antenna current
is 75 per cent of the value first obtained.

Making a Study of Antenna Coupling

The curve of Fig. 6 is very interesting. 1t
shows the relation between antenna current
(actual antenna ammeter readings) plotted
against the distance between the antenna and
oscillator coils (for coils about 2 inches in
diameter). Not® that the radiation actually
falls off for very close coupling. The maximum
value of antenna current is not desirable be-
cause there are other factors not shown by
such a curve, such as change in frequeney at
the distant_ station, when the antenna sways,
and other effects. When the antenna current
is reduced to 75 per cent of its maximum
valne, the signal is actually louder at the
distant station, in some cases; it is always
casier to read because of the improved note
and lack of frequency change.

Any amateur can spiend an enjoyable evening
taking a curve like Fig., 6 for his own trans-
mitter. Curves like this should be taken for
different sizea of antenna coils. For example,

in one transmitter it was found that the 5-
turn coil could be replaced by a 3-turn size
and still have the desired radiation. The dif-
ficulty with coils having a large number of
turns is that the antenna is loaded up un-
necessarily ; if an extremely large coil were
nused, the “external” part of the aerial would
have to be reduced greatly and consequently
the radiation efficieney would be reduced. It
is much better to use more wire in the acrial
itself. ' i

If curves for different coil sizes are ‘‘run”
or made, it will be found that for proper
coupling the large coils must be set' at a
considerable distance from the oscillator -coil.’
thus utilizing unnecessary table space and de-
tracting from the appearance of the set. It is
better to use a smaller size so that the coils
can be placed closer together for a given coupl-
ing value.

At this point it is wise to mention that very
large diameter coils are not to be recommended.
A large coil has a “field” of considerable ex-
tent; this causes unnccessary loss and also
gives the set the appearance of being an old
model. Use small coils about 2 inches in diam-
eter for 40-meter work, wound with about %-
inch copper tubing.

To take a curve like that shown in Fig. 6,
proceed as folows. Iirst place the coils in
line so that one of them can be moved to vary
the coupling vatue. DIlace the end of a com-
mon rule even with the end of the oscillator
inductance as suggested in Fig. 7. With the
oscillator operating at normal input, select
different values of ‘‘coupling” (as read on the
rule) and note corresponding values of an-
tenna current.

Be careful to tune the antenna to resonance
with the oscillator each time; simply moving
the coils apart changes the wavelength. Small
wave changes are not important. With the
particular antenna and oscillator coils used in
vour set, a particular type of curve will be
obtained. The final graph can be placed near
the set and proper coupling values easily se-
lected in the future without any measurements
if the rule is left in piace or is always handy.
The amateur who selects the coupling value
in a seientific way will find such scientific ways
will become contagious, resulting in improved
all-around efficiency and results.

It is quite a problem for most amateurs to
obtain a suitable indicator to indicate reso-
nance between the antenna and the oscillator.
For low-power transmitters. a 0/1-ampere ther-
mocouple or hot-wire (cheaper) can be used,
as already explained; by uxing shunts, a vari-
ety of ranges can be obtained. The actual
value of antenna current in amperes is of no
consequence. In some interesting tests carried
out by the writer with and at WGEJ, the sig-
nals were actually louder when a smaller an-
tenna current was obtained on a different an-

tenna. Whatever the coupling used, simply
tune the antenna for maximum current and
leave it go at that; for your antenna, it’s

e best that can be done.

In a Zeppelin antenna some amateurs use
two radiation meters as suggested in Fig. 8.
The idea is to obtain equal readings in both
meters. Needless to state, two meters cer-
tainly increase the cost greatly. If one meter
is available, it is possible to mse a simple
switching arrangement for reading both feeder
currents, as shown in Fig. 9. A D.P.D.T.
switch and two S.P.S.T. switches are required.
These can be obtained at the five and ten-cent
store for a small sum. The ammeter is con-
nected to the double-throw switch as shown.
When it is connected in one of the feeder
wires, the single-throw switch in this wire is
opened. The other single,throw switch is closed
so as to complete the feeder wire. Thus the
current in either wire can be measured con-
veniently during adjustment. When adjust-
ments have been completed, the small switches
can be closed and the meter used for other
work, external to the set, since it is removed
from the circuit by the double-throw switch.
Result : price of one meter in pocket for a

while.
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Stoppani
Belgian Compass

Being a precision instrument, the Stoppani Compass lends
ttself adniirably for use in the Radio Experimenter’s test
Iaboratory. It affords an ideal means of determining the
polarity of magnets, electro-magnets and solenoids carry-
ing current. Since the compass needle is itself a magnet,
having a North-seeking pole (which is actually the South
pole) and South-seeking pole (which is actually the North
pole); and since, as we all know, like poles repel each
other and unlike poles attract each other, it is merely
necessary to bring the compass in the vicinity of the max-
net under test. The North Dole of the compass needle
will then point to the North pole of the magnet under test
or the South pole of the needle will point to the South
pole of the magnet depending, of course, upon their rela-
tive positions.

May Be Used As a Galvanometer

Because of its uniform magnetic properties, high sensi-
tivity, and delicate frictionless bearings, the Stoppani
compass may be utllized to advantage as a highly precise
galvanometer for detecting electric currents in experimental
or conventional radio circults, The Compass is easily and
readily converted into said galvanometer by merely winding
several turns of ordinary radio wire completely around the
face and lower case of the compass; leaving small spaces
hetween turns to ohserve the movements of the needle.
The ends of the wire are hrought out as test leads to be
inserted in series in circuits wunder test. A deflection of
the compass ncedle in either direction indfcafes the pres-
ence of an eleciric. current. Incidentally the intensity of
the current may be closely approximated since the force
with which the needle gyrates is proporticnal te the In-.
tensity of the current flowing through the wire.

Stoppant Compass Is an ideal SURVEYORS instrument
with elevated sights. Tt is made of Solid Braonze. Parker-
ized. non-rusting, graduated in 1/10, Ruby Jewelled, 4
Inches square. Titted in a hardwood case. with sget
screw in corner to hold needle rigid when not in use.
The United States Government paid more than $30.00 for
this precision instrument.

Our Price $4.50
Gold Shield Products Company

102 Chambers Street SWC New York, N. Y.

Precision Wound

Rmm Coil Forms

wound on the new material, molded
Makalot. Set of four—with bril-
liantly colored code rings — red,
green, yellow and blue. Range 15
to 200 meters, $2.00 a set. Two
additional bank wound coils for
broadcast band, 75¢ a pair. Forms
without winding, four, five or six
prongs, 25¢ each. Send for new
Na-ald price sheets. Adapters for
testing all the new tubes—connect-
ing converters and every purpose.

ALDEN MFG. CO.

Dept. W Brockton, Mass,
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® ASTRONOMY o

MAN AND THE STARS, by Har-
lan T. Stetson. Cloth covers, size
5%x8%, 221 pages, illus- $2 50
trated. Price .......... .
The story of the adventure of ns-
tronomy, from the days when prim-
ftive man began wondering about
the meaning of the heavens, through
the work of the great plonecrs of
the science to the present day.
Profoundly exciting.

DREAMS OF AN ASTRONOMER.
by Cminllo lf'lnmnmrloax.3 Cloth cov-
ers, elze 5343814, 2 $
pages. Price .......... 2050
The study of the hcavens by the
famous astronomer mude as attrac-
tivo as fiction. One of the most
complete and authentio books on
the sublect ever written.

THE UNIVERSE AROUND US,
by Sir James Jeans. Cloth covers,

slze 33%X8%. 331 pages, $4.50

24 1illustrations. Price...
A non-technical hook which roves
through tho mysteries of modern

physics and astronomy, obvening up
new vistas for the {imagination.
The very latest word in physical
sclence. A marvelous work,

SIGNALS FROM THE STARS,
George Ellery Hale. %:}oth covers,
size 5x8, 138 pages, $
illustrations. Price..... 2‘00
An amazing hook on the possibilities
of large telescopes, problema {n
bullding e 2007 mirror telescope,
how solar explosions alter tho mag-
netic flelkk of the earth and many
other fascinating toptes.

THE STARS IN THEIR COURSES.
by S8ir James Jeans. Cloth covers,

slze 68xRY, 172 pages, 30 fllustra-
tions and maps.
Price ....... DOpl 000 00D Y

Modern astronomy and the wonders
of the universe as secn throuch the
riant tetescopes of today. An In-
formal conversational  style, and
simple language has been retained.

POPULAR ASTRONOMY, by Ca-
mille Flammarlon. Cloth covers,
slze 6%4x9%, 696 pages, §6 00
291 Allustrations. Price.. .

A general description of the heavens
written in an interesting and lucld
manner for those who wish to ac-
quire a knowledge of astronomy
without technicalities.

@ AVIATION o
WINGS OF TOMORROW, by dela

Clerva. Cloth lcovlcrs. size 812x5%,
284 pares, 3 1ustra- $
tions. Price ........... 2‘50

When the Inventor of the most rev-
olutionary uircraft—the autogyro—
speaks, wo sten with respect, This
hook s & notable contribution to
alr transport set forth Interestingly
and convineingly.

OPPORTUNITIES IN AVIATION,
by Walter Hinton. Cloth covers,
size 315x81,, 255 pages, 14 fllustra-
tions, map and clmrta.$

Prico .covevnveneeniinn. 3000
Thig book tells clenrly the innum-
erable opportunities in aviation in
fiylug and servicing phases. Also
those which involve design, repair-
ing, selling and equipping Dplanes,
otc. Written by the famous aviator.

AVIATION AND ALL ABOUT IT,
by A. Frederick Coltins. Cloth cov-
ers, size 5x71%, 260 pages, sz 00
134 1llustrations. Price.. L

A  completoe  volume covering all
phases of aviation. Instructions {n
model airplane construction and de-
6ign, In learning to fly, and numer-
ous ather aaspects of aviation.

SCIENCE PUBLICATIONS

® CHEMISTRY o

THE AMATEUR CHEMIST, by A,
Frederfck Colllng.  Cloth ¢overs, size
5x814, 210 pages, 77 lllus-sl 50
trations. Price ......... .

An extremely stmple but thoroughly
practical chemistry book. A vast
amount of praetical {nformation s

elven, alsp how to make and do
things  which will save time and
money.

EXPERIMENTAL CHEMISTRY, by
A. Fred Collins. Cloth covers. size
Hx7':, 276 pakes,
lusteations.  Price
Jlere §s a book that approaches the
fasciuntions of chemistry in a new
way, Contains a vast store of inter-
esting and unusual material. THB
beoolt for cxperimenters.

THE MAKING OF CHEMISTRY,
by Benjamin Harrow, Cloth covers,
size Dlaxi .

s X $2.00
A hListory of chemistry for laymen,
told in terms of personal activities
of ureat chemists, with speclal em-
phasis on modern industrial chem-
Istry and 1ts contribution to our
civillzation.

® EXPLORATION o

TOLD AT THE EXPLORERS
CLUB, by Vilhjalluur Stefansson,
Sir Hubert Witking, Col. Chas. A,

Lindbergh, Capt. Felix Riesenbergh,
Dr. Roy Chapman Andrews and

others, Edited by Frederick A.
Blossom. Ph.D. Cl;)m cover, slzo
6x9. 425 pages, 34 {ilus- s

trations. Price ......... 3‘50

A collection of the most thrilling
and halr-ratsing tales of adventure
ever gathered between two covers,
told by America‘s greatest explorers.
A marvelous book.

@ GENERAL SCIENCE @

TWO THOUSAND YEARS OF
SCIENCE, by R. J. Harvey-Gibson.
Cloth covers, size 53 x8%, 522
pages,
Price
This authoritative work is meeting
one of the greatest Sclence needs
of the general reader. Fasefnating
historles of the great {nventors and
discovertes with lucid explanations
of their work,

UP FROM THE APE, by Earnest
A. Hooton, Cloth covers. size 6l%x
9%. 605 pages, 86 fllus- $5 00
trations. Price ......... O

Here is evidence which sclentists
offer as proof of man’s evolution.
An amazing array of facts, figures
and pictures set forth In an unusu-
ally entertaining manner. Whatever
your own heliefs, you will find this
book of intense interest.

gVOLUTION.i hy5VV<§':}on Kelloxg.
loth covers, size 5% x84,
291 pages. Price ....... $1‘75

A theroughly human book on a sub-
ject concerning wiifeh too much that
Is inaccurate has clouded poputar
conception.  Untechnical but truth-
ful explanations.

EXPERIMENTAL SCIENCE, by A,
Frederick Calllns. Clgthlcovers, size
5x7%, 280 pages, 152 jI- s
lustrations. Price 2000
A wealth of outstanding and sur-
prising experimients are to he found
in this book., Not only vastly enter-
taining, but alzo highly Instructive.
The book for amatcurs.

SCIENCE TODAY, by Watson Davis,
Cloth cover, size 5%x8Y, sz 50
310 pages. Price ....... 4

48 hrief talks ahout the latest things
Sclence has found out—about the
sun, moon, stars, the earth, lght,
electricity, the weather, germs, the
past of man. and dozens of other
absorbing topics.

SHORT WAVE CRAFT for SEPTEMBER, 1932

SHORT TALKS ON SCIENCE, by

Edwin E. Slosson, Cloth covers.
sizo 5x7%, 281 pages, 20 $z 00
fltustrations, Price ..... o

This book is a brilllant compound
of wisdom, and up-to-date informa-
tion on what Man and Nature are
accomplishing  between them. A
myriad new angles of science,

WONDERFUL STORY_ OF 8CI-
ENCE, by I. McFee. Cloth covers,
silze 5%x8, 400 pages, sz 50
125 fllustrations. Price.. .

A complete story of the seven scl-
ences Interestingly and clearly told.
Answers niany questions that come
up In every-day sclences. A most
practical book.

MASTERS OF SCIENCE AND IN-
VENTION, by Floyd Darrow, Cloth
covers, size 3x8. 352 pageu.sz 25
{llustrated. Prlce ...... Q
RBriet but fascinating blographies of
50 leading sclentists from Gallleo to
Elnsteln that place each man against
the background ¢f the ideas of his
time and then show him working
out his discovery.

@ HEALTH o

HOW TO LIVE LONGER, by Robt.
B. Ludy, M.D., and John C. Frank.
Cloth covers, size 5x75, 146 pages,
40 fllustrations.

Price ............ ey ®
This book convincingly points the
way to the achievement of rohust
cld age. Once begun. you will read
straight through—and with much
profit. —— e
® INVENTION o
THE PSYCHOLOGY OF THE IN-
VENTOR, by Josepli Rossman, Ph.D,

Ciloth cogers. size 5138l 252
pages, 1 {llustrations.
Price ........c0iiveenn . $3°00

A comprehensive picture of the in-
side of the inventor's mind. Ohser-
vations from 710 prominent inventors
are quoted. Many absorbing toples
discussod, also facts never before
in print.  No inventor should miss it.

® MECHANICS o

EXPERIMENTAL MECHANICS. by
A. Frederick Collins. Cloth covers,
slze 5x7%, 302 pages, 167 $z 00
fllustrations. Price ,.... .
The most fascinating book on me-
chanles.  Chuck full with experi-
ments you can make; all mechani-
cal lock and clock movements. as
well as perpetual motion 1n pro-
fusion.

THE HANDY MAN'S BOOK, by
C. T. Schaefer, M.E. Cloth covers,
slze 6x0%. 341 pages. 14 $4 00
fllustrations and diagrams. .

A complete manual covering every
phase of repair and maintenance
work Iin the home, factory, office
and farm, readily understood and
applied by the non - professional
worker. A flne book.

THIS MECHANICAL WORLD, by
Morton Mott-Smith, Ph.D, Cloth
covers, slze 5x7%, 233 pages, 45.
fllustrations.

Price ... .msge samisee s ol .
Both for the student and layman,
this book glves a tremendously in-
teresting account of our mechanical
civilization. historical as well as
modern, as has never been done
before.

How to order

We cannot ship C.0.D.
Our prices are net, as
shown. Please include
sufficient postage, for
Parcel Post, otherwise
books must be shipped
by express collect.

.by .S8ir James Jeans.

94 PARK PLACE
NEW YORK, N. Y.
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© MICROSCOPY AND
PHOTOGRAPHY ¢

SCIENCE_ _AND PRACTICE OF
PHOTOGRAPHY, by John R. Roe-

buck. Cloth covers, size 5%x8%.

9 q i ions.
Py e, 2 tenretons. $2.50

A practical book for the profes-
slonal and amateur. Covers thor-
oughly and logically the entire ele-
mentary ground of Dhotography. In-
valuable information and suggestions.

THE BOOK OF THE MICROSCOPE,
by A. Frederick Colling. Cloth cov-
ers, size 5x7%, 245 pages, sl 50
71 1llustrations. Price... O

Simple but vivid descriptions of all
the wonderfully fascinating uses of
the microscope. Plant and animal
life, curlous hyglene facts, the mi-
croscope in criminal {nvestization
are but a few of the subjects dis-
cussed. BSplendid for experimenters.

e MISCELLANEOUS o

HOUDEINYI'S ESCAPES. by Walter
Gibson, Cloth covers, size 6x8, 3135

pages, 1llustrated. $2.00

Price ......ecovveinnens
The first and only authentle record
of the actua! methods devised and
used by Houdini. Explaing  his
modern miracles in non-technical
language. Learn how this master
accompligshed the {mpossiblel

THE AQUARIUM BOOK, by Bou-
lenger. Cloth covers, slze 5%x%%,

208 pages, '57 muma.j $3.50

tions. Price ...........

Just the hook for those Interested
in home aquariums. Covers tho sub-
ject clearly and thoroughly with

many helpful suggestions.

o MOTION PICTURES @
THE TALKIES, by Arthur Edwin

Krows, Cloth rcovers, slze 5x7%,
numerous {llustrations, $z 00
245 pages. Prico ....... e

This volume 18 chuck full of easily-
understood descriptions of the nu-
nierous Drocesses that go to make
up the working formula incident to
making *‘talkies.’’

THE ART OF SOUND PICTURES,
by W. Pitkin and W. Marston.
Cloth covers, elze 53%4x8, 287 pages,
15 {llustrations.

Price ....... 9
The first hook to give definite and
practical advice on how to write for
the talkies. Indispensable for writ-
ers who hope to make money by
writing for tatking pictures.

® PHYSICS o
FOUNDATIONS OF THE UNI-
VERSE., by M. Luckiesh. Cloth
covers, size 53%,x83%, 253 pages,

dP:ﬁ;ams and tnblon.”‘ $3.00

A popular treatment of physical
sclence which tells entertainingly
and without recourse to mathematics,
how man has utilized to his own
advantage tho great primary laws
he has dlscovered.

THE NATURE OF THE PHYSI-
CAL WORLD, by A. S. Eddington,
Cloth covers, size 5%Xx8, 353 payes,
charts.

Price ......... boooooooo d
One of the most fascinating hooks
dealing with the complex problems
of physics. philosophy, etc., that
has appeared. Thoroughly important
and thought-provoking.

THE MYSTERIOUS UNIVERSE.
Cloth " covers,
size 5%4x9, 190 pages, 2

plates. Price .. sl .00

An  {lluminating treatise which
ranges from Newton to Einstein.
A noteworthy hook which promtses
a new era in scientific thinking.
Cannot be ignored {f you wish  to
be in touch with modern thought.

® ORDER DIRECT FROM THIS PAGE o

WE herewith . present the most

complete " coltection of recent
Important popular Selence books..
We  ‘have, after am exhaustive
study, selqcted these' volumes Be-
catse they represent the foremost
books_of their kind In print to-
day. There Is such a great variety
that we are sure it will satlsfy
any taste as well as any require-
ment - of - the ‘student of dcience.

Wo publish no: catalogue and
+ask you to be kind- encugh to or-
der direct from this, page. Prompt
shipments will be, made to you
direct from the publishers. We
merely act as a cldaring house for
a number of publishers and OUR
PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUND
ANYWHERE., Remlit by money
order or certified check. If you
send cash, be .sure. to register It.

EE———

THE EINSTEIN THEORY, by Sam-
uel . GQuggenhelmer. Cloth covers,
size 5%x7%, 200 pages, sz 50
illustrated. Price ...... .

A simple treatment of the Einstein
theory with a minimunm of mathe-
matics. Sheds an {lluminating Night
on a much discussed and misynder-
stood theory.

THE UNIVERSE, by Frank Allen.

Cloth grlwers. size B5Yx7%, 145
pages, {llustrations.
Price ....... QooonaTen sz 000

The Theory of Relativity explained
absorbingly and fascinatingly with
an adventurous flavor, and with the
least possihle technicalities, Sound
sclence, skilfully presented. The per-
fect book on relativity for the lay-
man,

® SEXOLOGY ¢

THE SEXUAL SIDE OF MARRI-
AGE, by M. J. Exner, M.D. Cloth
covers, size 3x73, 252 sz 50
pages, {llustrated. Price. .

An understandable hook free from
gentiment or hypoerisy, for those
who geek marrfage at 1ts  best.
Peals frankly with intimate mar-
ritage relatlonships, especially at
crucial points where ignorance and
misinformation are often disastrous,

SEXUAL IMPOTENCE, by Dr. Wm.
I. Robinson. ‘Cloth covers, size 5% "x

81,¢. 502 pages. 18 il- $3.00

lustrations, "..,...,..,

The most complete hook obtainahle
on this fmportant subject. Exniains
wymptoms and causes of impotence,
sterility, and frigidity. Gives prac-
teal advice for treatment and cure;
with other valuable sex knowledge.

COMPLETE BOOK OF SEX
KNOWLEDGE, by Dr. Bernard
EI!l“vlrm\rd.‘ Cloth covers, size 7%x35,
31 pages. .

Price .........0....... " $Z°75
At last bere is the haok which dis-
penses with conventionalism 1in the
discussion Jn detail of the whole
sex problem, Not a single side of
the sex question that bas not been.
fully treated.

SEX CONDUCT IN MARRIAGE,
by Dr. Bernard Bernard. Cloth cov-

g:fce7léXS%' 218" pages. $l.75

Answers simply and directly inti-
mate questions whiceh the author
has been called upon {innumerable
times to answer. A sound under-
standing of sex conduct in marriage
by simple, straight-forward explan-
ations. A most valuable book.

WOMEN, HER SEX AND LOVE
LIFE. by Dr. Wiilfam J. Robinson.
Cloth covers, size 5%x8Y,, 411

pages. numerous anatomi- $3 00
.

cal 1llustrations. Price,,
A real book dealing with Intimate
relations of woman's gex and love
Hte. Full of practical {nformation
of vital importance to every woman,
and through her to every man.

e 2ZOOLOGY e
INSECT STORIES, by Vernon Kel»

Jogg. Cloth covers, ulzos
5x7%, 298 pages. Price... 2°00
A delightful book which takes you
to the insects’ haunts. Tells how
they live and what they do. Writ-
ten In story-like form.

| LIFE OF THE WHITE ANT, by

Maurice Maeterlinck. Cloth covers,
size 5%x71%, 238 pages.

A fascinating history of the life of
an amazing {insect—the white ant.
The famous author relates many
strange, unknown and curious facts
about those odd lttle creatures.

We can get ANY book in Science or Me,ciunlcl.
Radio; etc. Just furnish us with:Title and Author
or tell us in which topic you are interested.
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“CERTIFIED”

TUBE

RIAD

For every SHORT WAVE requirement

— HERE ARE A FEW —

T-866

A mercury vapor rectifier

tube that will give a uni-

form voltage output re-

gardless of the current

drain up to the maximum

peak plate current of the

tube.

Fil. Volts—2.5.

Fil. Current—5.0 Amp.

Max. Peak Inverse Volt.—
7,500.

Max. Peak Plate Cur.—0.60
Amp.

Approx. Voltage Drop—11
volts.

List $7.50

“CERTIFIED”

Means

CERTIFIED TRIAD TUBES are the result of
All the guesswork

maWy years’ experience.
has been eliminated.

ators.

T 10-S

This new type of 210 tube for
amateur transmitters, which is
known as the Triad 210-Special,
incorporates a number of im-
provements which make it pos-
sible to use this tube in circuits
which, up to now, were a prac-
tical impossibility. For instance,
the type 210-Special is conser-
vatively rated to carry a maxi-
mum of 800 volts on the plate,
as compared to the present rat-
ing of 425 volts.

They are
manufactured and tested by the most modern
machinery. They are produced by skilled oper-
No better tubes can be bought.

List $8.00

T-205D

Special power amplifier.
For use in special ampli-
fiers and sound moving
picture equipment.

Fil. Volts—4.5 volts.

Fil. Current—1.90 amps.
Plate Voltage—350.0 volts.
Grid Voltage, -15.0 volts.

List $7.50

designed,

use.

If your local dealer cannot supply you with
these special tubes you may order them direct
from the factory by using the attached coupon
accompanied by your money order or check.

The TRIAD LINE is complete.

as Photo-Electric Cells and Television tubes.

It includes all types of standard Tubes as well
CERTIFIED TRIAD TUBES are

licensed by RCA, and are sold at the same list prices.

T-82
Mercury Vapor Full
Wave Rectifier. (Not
interchangeable with
Type T-80.)

Fil. Volts—2.5.

Fil. Current—3.0.
A.C. Volts per plate

—400 max.
D.C. Output — 125
mils.
List $1.25

T-46

Class “B” Amplifier.

Fil. Volts—2.5.

Fil. Current—1.75.

Plate Volts—400
max.

List $1.50

Send for pamphlet giving
complete list and full data
on all CERTIFIED TRIAD

TUBES for Short - Wave

T-34

Super Control R.F. Ampli-
fier Pentode Radio Fre-
quency Intermediate Fre-
quency of 1st Detector
(battery operated) Recei-
ver.

Fil. Volts—2.0 D.C.

Fil. Current—.060 amps.
Plate Voltage—180 max.
Screen—=67.5 max.

Grid, -3 min,

Plate Current—2.8 mil.
Screen Current—1.0 mil.

List $2.75

“HONOR

Gentlemen :

is enclosed.

ANUFACTURING CO.

TRIAD “

Please send me

...........

BUILT”?

SWC-3-5
Pawtucket, R. I.

...... of the types........Certified
cash

Triad Tubes for which my money order $........

check

D T T T T T

....................................

WWW.americanradiohistorv.com
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SILENT TUNING---

The weakest carrier wave is registered on the
signal indicator and can be tuned with precision
and perfect silence without disturbing atmos-
pheric noises.

SIGNAL INDICATOR

A meter directly above the dial indicates, not
only the weakest signal, but allows the operator
to tune into a signal perfectly. Guess work is
entirely eliminated, Comparative signal strength
is indicated.

UNDISTORTED HIGH
AMPLIFICATION:

Three stages of push pull with new system of
twin-grid detection allows tremendous undis-
torted amplification of the high gain I. F.
amplifier. The handling power of this system
seems to be unlimited and tremendous volume
on weak signals can be had if desired.

AUTOMATIC VOLUML
CONTROL - - - - -

There are two paramount advantages in good
automatic volume level. First, in tuning from
weak to strong signals; and secondly, in holding
a steady volume level on fading stations which
is so common in short wave reception. The
effect of this new Lincoln feature is so effi-
cient that a near-by stroke of lightning registers
only a muffled sound in the speaker; it has the
same effect on all sharp electrical interference.

NEW FIDELITY

Twin-grid detection preceded by push pull in-
put I. F. transformers and followed by two
stages of transformer coupled push pull stages,
produces an undistorted register of a wide band
of frequencies, giving a perfectly balanced out-
put with realism hard to associate with radio.

All of the new reactions in the SW-33 model
are what we all have wanted for years,—they
are here for you today—thanks to, Lincoln’s
foresight in radio possibilities.

LINCOLN

Defuxe Receivers

WWW.americanradiohistorv.com

THE NEW DEVELOPMENTS

have made the new DeLuxe SW-33 just about as ideal a receiver as one
could hope to own. The use of five variable mu tubes controlled by the
new twin grid second detector and followed by two transformer coupled
push pull stages has opened the gates to new ideas of enjoyable distant
reception.

The signal indicator locates carrier waves which are difficult to hear;
many times the carrier is not being used or modulated as is the case in
transatlantic phone. The signal indicator registers these silent carriers
and enables you to be accurately tuned, ready for the voice to be heard.

WHEN THIS CARRIER IS TUNED, ATMOSPHERIC NOISES
ARE REDUCED TO A MINIMUM, AUTOMATICALLY.

Distant stations can be tuned silently, and volume then brought
up to desired strength (volume control does not affect sensitivity).
Perfect volume level on short wave stations is another great asset in
the new Lincoln. If you have ever tuned in a foreign short wave
station, or even many of our short wave stations in the U.S.A,, you
will appreciate the great value of uniform volume level.

The performance of Lincoln equipment has been known the world
over for years. Its use by Polar Expeditions, broadcasting stations, both
domestic and abroad, U. S. Naval Station operators, and hundreds of
super critical DX fans, has proved Lincoln’s exceptional merit.

Complete equipment consists of chassis, power equipment, auditorium
type speaker and complete set of laboratory tested tubes. Chassis is
finished in highly polished nickel over copper and presents a handsome
appearance. Precision laboratory construction is employed throughout,
and évery receiver is tested on distance before shipment.

Write for description of new developments and new sales plan which

overcome the present defects in the present custom built radio
merchandising.

LINCOLN RADIO CORPORATION
Dept. SWC-11, 329 S. Wood St., Chicago, Il

Please send information on [] A.C. [0 D.C. receivers.
Name . i Mg ™

Address __

City . - T Stafpl dEEL . SN a
Print name and address plainly

g
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