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New/Last Minute Adapter #*Analyzer Equipment

@& Here’s what you have been looking for/

Forty in
One
Tube
Checking
Adapter

950X YL

Here's what you have been
looking for—nothing like it
—highgrade tube checking
adapter—tests over 40
tubes. No leads—no jacks
or plug—no complicated di-
rections. Resistances and
toggle switech for instant
reading of both plates of
dual plate tubes—beautifu!
ly and rugpedly made—a
typical Na-ald produet. List
$6.00. Servicemen's postpaid
price $3.75. Orders filled in
sequence received. Do not
delay—send order today.
Tubes it will check in prac-
tically any checker are 19, 29,
33, 36. 37, 38. 39. 41. 12. 44,
46, 17, 49, 52, 55, B67. 68, 9.
64, 65, 67, 68, 69, 70, 80, 82,
83, 85, 88, 8Y, 93, 95, 985, 986,
G-2, G-4, LA, PZ. PZH.
Wunderliech A and B.
No. 950XY1., Servicemen’s
price $3.75 postpaid.

For Those Who Want In-
dividual Tube Checking
Adapters Here Are Some

. of the Newest
‘n—ﬂ 975K1® tests the seven
g prong tubes in the 27

975 ke checker socket. 975K

Ce o3 List Price §1.00
965KS tests the 57
and 58 in the 24
checker soeket and

S65 kS the 89 in the 36
socket. %65KS List
Price §1.00

982 tests the 82, 83,

88, 985 and 986 m.v.
rectifiers—has protec-

tive resistance and

toggle switeh for test-

oo inig both plates. 482
2 List Price $3.00

955G-2 tests the C2.
Ci, G2 and G4 duo-
diode tubes—has pro-
tective resistance net-
work and toggle
switech for testing
each plate. 955G-2
List Price $3.00

965-55 tests the 55
in 24 and the 85 in
36 checker socket.
Both triode and
diodes are tested.
Has protective re-
sistance Tnetwork.
965-55 List Price

§3.00

965CG tests 57, 58

and PZH in 24

socket and 41. 42,

88. and PA in 36
checker socket. 965CG
List Price $1.25
954K PC tests 33, 49:
46, 47. PZ: b2, LA in
30: 45; 71A checker
sockets. 954KPC List
154 KPC Price $1.00
Send stamp for chart show-
ing adapters best suited for
the instruments you have.
Chart includes adapters for
all makes of instruments
and all types of tubes.

966ca

- ~
INSIDE FACTS
Testing Seven Prong Tubes

Upon the sdvent of six.prong tubea. Instru-
ment manufacturcts shifted almont Immedmiely
o six prong snuslyzar plugs:

ow that n seven-bronx tube hne been an-
nounced, there 1a the Question whether there is
£0inz o be o seven-prong nRAlY tcr Dhug availible,
We have designed sueh & plug 1o hava ready at
such timenpseven-prong poekets beeome the dom-
inant nocket, or when n seven-prong tube is pro-
duced with a control grid cap on the top. B

Tn the maantime. there are sume very definite
disadvantages in having & analycer

pluc.

It would mean that nlmost invatmbly the
analyzer ping would have to be used with an
ndapter. T dded length would [n instances
i ge In closely chiclded seta and
mited space. - B

In addition to this. new reis nre nppearing in
seeordance with the rules of the Bourd of Fire
Underwriters in which there is n shield having
T;"ly 2 1.32 Tu. clearnnce between it and the tube

a

I'o meet thess enpditions nnnlyzer pluge made
in co-oPeration with the enginecrs of the test
) i WAy deei d »0 that
the annliyzer pluge and the mesocinte adapters In
avery j nee will not have o grenter dismeter
than the smallest tube base of & given mumber

X me engineering and cure hae heen civen
10 the desizn of Na-uld Adapters. .
They iso are the result of the combined
knowledee of tho leading instrument manu-
iscturers and our own. bo mmnufscturers
contribute and both present and future probablli-
tiew are taken into eonsiderntion. Thua Na-ald
Adupters ate correct. give dependable tesis,
averding daniake to lubes and delicate equip-

Various adapters are buill w ith eurrent ) Imiting
reaimtors.  Where tubes hove mors thun one
element reamcing chweking they are provided
with toxgle wwitchen that both blutes or sections
of much tubes may he tested,

Lhese Pointa nre important to you ne the first
cont of an adanter 1 long forgotien [n the con
tinued nerviee that 1t must cive without Injury
to tubes and cxpemsive jnsirumenta.

M. ALDEN

Here Are the New Analy-

zer Plugs and Adapters

for the New 6 and 7 I"rong
Tubes

The 906W1. ix the laat
word in an analyvzer plue.
Its diamecter and height
aro proportioned so that
there will be no difficulty
inuxingitin the xmall baxe
tube neekets or those equip-
ped with the new clove-
fitting ~hields. The phue

has a lateh actunted by a
spring which locks the ncuo-
cinted ndapiers to the plue

s0 that the adabter cunnot
atick in am  imaccessible
socket.,

906W'L l.ist price...$3.50

906WLC Above with five
feet of xeven wire eable
with the xeventh wire con-
nected to hoth control-erid
atuds and the latch  $5.50

964DS 6 hole to 4 pronz
26508 adnpter with locking -uusl
1.2

ok
965DS 6 hole to & prong
o) adnpter with locking stod
ua $1.25
967 55 9678S 6 hole 0 7 prong

adnpter with locking stud
connected to contral-erid
gronk $1.25
9675GL 6 hole to 7 prong

adapter with locking <tod.
Fruntrol-grid  prong  con-
nected to lead with elip for
] attaching to control-prid

96756L stud on ahalyzer pluk. $1.50

Readrite Owners

If you have endeavored to
analyze the new sets Jjust
out you have found the need
of small diameter analyzer
plugs and adapters. Also if
you are going to use adapt-
ers with your present equip-
ment they will need to be
small space.

Change your equipment
over to the Alden Analyzer
Plug and Na-ald Adapters
and avoid being disap-
pointed.

Revamp the Old Set An-
alyzer and Tube Checker
or Build a New One Using
the New Na-Ald Latch-
Lock Analyzer Plug and
Universal Sockets

Revamp the old set analyzer and tuhe
checker or bui'd a new ome with the
new  Na-ald  Lateh Lotk  Analyzer
Plugs and Universal Sockets. See
articles on new amalyzers by Denton
and  Sprayberry in Radle Craft.
Cisin, Gerber. Shalleross and Van
Leuven in Radio News and Bernard
Iin Radie world. wat:lh tor coming
articles wsing Na-ald Plugs and Uni-
versal Soekets.
G = 456 Four, five
o= and kix  hele
= composite xogk-
¥ et 50c
4S6E dF our.
1 € fivoandsix hole
456 056 eomposile aock-

Y Fogh— ota 60c

! 437 8evenhale

0 + nocket to malch

P~ 45!7‘[ 8 35¢

- if e 43 even

e ¥ hule socker to

437 937E  mateh 4561 40c

456 nnd 437 nre

used in new equipment or te provide Hix

and =even prong sockets without adding
miditional -aeket holex to present equi

ment. 436E and 437E are a zize of socket

found in some of the oldor test canip-

ent

hexc are the fine
brillinntly colored lo-
enter- inE snckets ap-

pes g in mome of the
(] newest and most awd-

vanced checkers and
analyzers. 4,35, 6, and

@ 7 eontucts.

T 1 8Bmall Space Sockets.

' 1 i olex {for mountinge can

5y 1 all be drilted with and
(- - drill.  Alko n-ed i

i making adaptors 4-5-6-
Here are real lahora

7 cuntacts.
tory wnckets —yvot inex-

@ vensive—4-3-6.7 pon-
tacts.
b

OB 984 985F

Here are plugs
of all stvles and
typ]es. male or fe-
male, 4, 5, 6 or 7
contacts for speak- 974 P
er extensions or micro-
phone, battery, analyzer
and testing cables.

Adapters for Us-
ing the New Tuhes

in Your Present
Set

9514-47 replaces 45
tubes with 46 or 47
"1 pentodes 50¢

ase -4y 965-58 replaces 24

& tubes with 57 or
; places the 58 in a
35 or Bl socket 50¢

1

927 replaces Kellogg

927 overhead heater type
tubes with the
27 $1.25

o> 119X places the 2
H“9 X volt tubes in old UV

. sockets 3¢
999 places any UX-

Lo base tube 1n a UV199
socket T5¢

Servicemen's discount 33%—if order amounts to $6.00, dis-
counl is 409, —S8end for catalog.

Here Are Adapters That

Make it PPossible to Use

the UY Plug of Your An-

alyzer for 6 and 7 Prong
Tubes

w Here are twin

adapters which

Sl make it possible

"’4 u to use older an-

974  alyzers for pen-

todes, 6 and 7
pin tubes.

r h.q 971 Analyzes

965 DW pentode circuits
o with sereen grid
w‘ analyzers. 971
"o seen,  List price §2.50
m '\(’i 965DW analyzes
i 6 prong tube
cireuit with
screen grid an
alyzers. 965DW List price
$2.50
473DW analyzes 7 prong
tube circuits with screen
grid analyzers. 975DW List
price $2.50
If central locking stud to
fit Na-ald Lateh Lock plug
is desired add “S” to any
above numbers.

The genu-

ine Maka-

lot Coil

Forms with
04 708 TO%

color - code
ring. Red-
vellow-blue-green. List price
4 and 5 prongs 23¢c each
6 prongs 30c each

Precision wound shortwave
coils—20 to 200 meters with
.00014 mfd. condenser.
7048WS Set of four coils

vl

$2.
Precision wound broadcast
coils 100-540 1meters with
00014 mfd. condenser

TJ0HUSWW 701SWO0O Set of
two coils $1.50

= ®
i o

Practice Code Set. Adjust-
able pitch buzzer. Makalot
base with code molded in.
Alden Code Set. List price

75¢

Send 10¢ for 26 page data
sheets 300 diagrams of
adapters for every purpose

description, use and direc-
tions are given. Tube termi-
nals of the new tubes are
shown, adapters for pickups,
microphones, output meters,
tone control, shortwave con-
verters ete.

S Rwowy (&
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This special SCOTT-
designed precision in-
strument, found in no
other laboratory.
matches oscillator coils
with the antenna with
which they are used.
So delicate that each
coil is matched to its
antenna within 14 of a
single turn of wire.

Within a carefully
shielded room, from
which all outside dis-
turbancesareexcluded,
SCOTT receivers are
tested on signals sent
within the laboratory
from very latest type
GR standard frequency
generator and a GR
audio oscillator.

In this electric oven
the "climate’” is baked
out of SCOTT trans-
formers. After every
jiota of moisture is
baked out, the parts
arvetreated so that they
will alwaysdeliver per-
fect service in any ¢li-
mate from that of the
Arctic to the humid
heat of the Tropics,

The SCOTT Research
Laboratory is con-
stantly engaged in test-
ing and experimenting
to discover new ways
and means of assuring
SCOTT ALL-WAVE
DELUXE owners bet-
ter reception, finer tone
and a higher degree of
satisfaction with their

Here is how resistors
in SCOTT receivers
are tested. to assure
fine tone, fine tuning
and super sensitivity.
The delicacy of these
testing instrumentsde-
tects variations of 14
of 19 from proper rat-
ings. The SCOTT
standard for aeccept-
ance demands perfee-
tion.

SHORT WAVE CRAFT for JANUARY, 1933 513

Its What s BEHIND the
SCOTT ALL-WAVE

IS-SSO(D ‘? METER

that makes it
THE WORLD'S FINEST RADIO RECEIVER

’Round-the-world reception guarantee . .. unparalleled tone fidelity
.. .super-selectivity . . . true single dial control on all reception between
15 and 550 meters . . . no plug-in or tapped coils . . . the whole radio-
wise world is talking of the sensational performance of this new

SCOTT ALL-WAVE DELUXE!

Perhaps you’ve wondered . . . perhaps you, too, have questioned how:
such performance could be secured.

To know, you must look behind the scenes. You must see the
infinite care, the accuracy, the micrometer-measured exactness, with
which specially trained craftsmen build these receivers in the way that
al] fine things are built . . . by hand!

Still farther back you'll find super-careful selection of every part
that goes into every SCOTT receiver. Tested again and again . . .
coils, condensers, transformers—every singls sart must meet the most
rigid specifications by trial on delicate icruments infinitely more
revealing than any human judgment.

No mass-production methods here—no slap-bang assembly of “good
enough” parts. Every step in the construction of a Scott receiver is
one of care and deliberation, taken by an expert.

No wonder the completed receiver is a “world-beater.”” No wonder
more than 19,000 logs of foreign reception on Scott receivers have
been sent to us since January lst, 1932. No wonder Scott receivers
have held world’s record distance reception honors for more than
six years. The whole story of SCOTT laboratory technique in radio
receiver construction is a fascinating one. You should have it, to know
how fine things are made. And the more you learn, the more you will
marvel that such quality can be had at such moderate cost. Send for
the whole story NOW!

Get our newly published brochures, “The Creation of a Master-
piece,” and “PROOF of Consistent Foreign Reception.” They will tell
you what real radio performance is . . . and PROVE that you get it
from a2 SCOTT ALL-WAVE DELUXE.

E. H. SCOTT RADIO LABORATORIES, INC.

4450 Ravenswood Ave., Dept, SWC-13, Chicago, lllinois

_ SEND THIS COUPON FOR PROOF

. E. H. Scott Ranio Lasoratories, Inc,,
4450 Ravenswood Ave., Dept. SWC-13, Chicago, Il

Send me your two new brochures that tell how and why SCOTT
ALL-WAVE DELUXE Receivers out-perform all othets. This

is not to obligate me in any respect.
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LEARN RADIO

PAYF()R YOUR TRAINING
AFTERYOU GRADUATE

I am making an offer that no other school has dared to do.
I'll take you here in my shops and give you this training
and you pay your tuition after you have graduated.
Two months after you complete my course you make your
first payment, and then you have ten months to complete
Your payments. There are no strings to this offer. I know
a lot of honest fellows haven’t got a lot of money these
days, but still want to prepare themselves for a real job so
they won’t have to worry about hard times or lay offs.

I've got enough confidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If you who read this advertisement are really interested
in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the faets.

1933

515

4 scene in the big, busy Radio Shops at Coyne. Here you see

fellows working on real Eadios—not reading about them from

books or lessons. This is THE way to prepare for the big-
money field of Radio!

TELEVISION and TALKING PICTURES

Television is already here! Soon there’ll be a demand for TIIQUSANDS of TELEVISION

EXPERTS! The man who learns Television no
field. Get in on the ground-floor of this amazin

w can have a great future in this great new
g new Radio development! Come to COYNE

and learn Television on the very latest, newest Television equipment. Talking Picture and
Publie Address Systems offer opportunities to the Trained Radio Man. lere is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Torget pay-cuts—lay-offs—unemployment! Don’t be tied down to
an untraived man’s future. You NEED TRAINING IN A FAST-
GROWING MONEY-MAKING TRADE. Here’s your chance of 2
lifetime to get it! Hundreds of opportunities now open in Radio.
My seusational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radic is the Coyne way—nob by books,
but by actual, practieal work on actual Radio, Television and
Sound equipment. Here at Coyne you’ll service and operate scores
of modern Radio receivers, huge Broadeasting equipment, late type
Television apparatus, Talking Picture machines, Code transmitters
and receivers, etc. In 10 weeks you can step into 2 REAT, JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadcast-
ing equipment. You construet Television Receiving Sets and ac-
tually transmit your own Television programs over our mod-
ern Television 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 practical training you'll need—in 10
short, pleasant weeks.

MANY EARN WHILE LEARNING

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 33 years old. Coyne
Trainingistested—proven beyond all doubt. You can find out every-
thing absolutely free. Just mail coupon for my big free book!

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 13-2K, Chicago, I1l.
Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical Scheol
500 S. Paulina St., Dept. 13-2K, Chicago, IIL,

Dear Mr. Lewis: Send me your big FREE Book; details of
your FREE Employment Bervice; and tell me all about your
special offer of allowing me to pay for training on easy monthly
terms after graduation.

City.
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Broadrastlng
Statlons employ tralned
men for jobs paying up lo $5,000
a year.

Television—the coming field of many
great opportunities—is covered by
my coursoe.

Spare time
set  servielng  pays
niany N.R.L. men $200

$1,000 1 year. Full time men make
as much as $50, $65, and $75 a week.

Talking Morles—an iInvention made
possible by Radio—employs many swell
trained Radio men for jobs paying zs
much as 75 to $200 a week.

SHORT WAVE CRAFT for JANUARY,

More Money

| show beg

My book, “Rich Rewards in Radio,” gives you {ull infor-
mation on the opportunities in Radio and explains how I
train beginners at home to become Radio Experts and experi-
enced service men for better Radio jobs—better pay. It's
free. Clip and mail the coupon NOW. Radio's amazing
growth has made hundreds of fine johs which pay $50, $60,
$75, and as much as $100 a week. Many of these jobs lead
to salaries as high as $125 and $150 a weck.

Radio—the Field with a Future

Once or twice in a man’s lifctime a new business is started
in this country. You have seen how the men and young men
who got into the automobile, motion picture, and other in-
dustries when they were started bad the first chance at the
big jobs—the $5,000, $10,000, and $15,000 a year jobs. Radio
offers the same chance that made men rich in those husinesses.
It has already made many men independent and will make
many more wealthy in the future. You will be kicking your-
self if you pass up this once-in-a-lifetime opportunity for
financial independence,

Many Radio Experts make $50 to
$100 a week

In the short space of a few years, 300,000 Radio jobs have
been created, and thousands more will be made by its future
development, Men with the right training—the kind of train-
ing I will give you in the N.R.I. Course—-have stepped into
Radio at 2 and 3 times their former salaries. Experienced
service men as well as beginners praise N.R.L. training for
what it has done for them.

Many make $5, $10, $15 a week extra
in spare time almost at once

My Course is world-famous as the one “that pays for
itself.” The day you enroll I send you material, which you
should master quickly, for domng 28 Radio jobs common in
most every neighborhood. Throughout your Course I will
show you how to do other repair and service jobs on the side
for extra money. I will not only show you liow to do the
jobs, but how to get them. I'll give you the plans and ideas
that have made $200 to $1,000 a year for N.R.I. men in their
spare time. G. W. Page, 110 Raleigh Apts., Nashville. Tenn.,
wrote me: “I made $935 in my spare time while taking
your Course” My book, “Rich Rewards in Radio,” gives
many letters from students who earned four, five, and six
times their tuition fee before they graduated.

Get ready for jobs like these

Broadcasting stations use engineers, operators, station man-
agers and pay up to $5000 2 year. Radio manufacturers

Sevha e
aaa -

Police Departments are
finding Radle a great ald
in  their work, Many
good jobs have been made
B In this new fleld.

www americanradiohistorv com
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inners how

Sample Lesson

FREE

'l send you s Free Lesson
to prove that my Radio Course
is easy, praetical. That's how
contident 1 am that I ean
train YOU al hems in your
spare lime (o become a Radlo
expert. Only my students
could have this book In the
past. T KNOW that when you
see jt, read 1t, txumine it
ynu will be delighted with
its clear, simple way of teach-
Ing Radlo. I KNOW—hecause
I have ALREADY tralned
thousands of men. Many of
them with not éven u gram-
mar school education, and he
Radio or electrical experience.
have become Radlo experts
and earn lwo or three tlmes
thelr former pay. Mall the
coupon now

Some of the Jobs
N. R. I. Trains
Men For

Nroadeast Englneer

Malintenanee Man in
Broadeasting Statlon

Installation Engineer of
Broadeast Apparatus

Operator in Droadcast
Station

Alreraft Radie Operator

Operator of Alrway
Beacons

Servlce Man on Sound
Plcture Apparatus

Operator of Sound Iicture
Apparatus

Ship Operator

Servica Man on Publle
Address Systems

Installation FEngineer on
Publc Address Systems

Sales Manager for Retall
SBtores

Service Manager for Ro-
tall Stores

Aute Radio Installstion
and Service Man

Television Broadeast
Operator

Set Servicing Expert

At/ MAIL CoUuPON Joday - - - Get The factsAbout |
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or You in Radio

to get into Radio quickly
how to get better jobs-better pay

$400 Each Month

I spent fifteen years as
travelllng  salesman and
was maklng good money,
but could see the oppor-
tunities in Jtadlo. Believe
me, 1 am not sorry, for
1 have madec more moncy
than ever before. I have
made more than 400
each month and 1t Teally
was  Fouf course that
brought nmie to this. T
can’t say too much for
your sehool.” J. Q. Dahl-
stead, iRadlo Statlon KYA,
8an Franctsen. Cal.

Radio Service
Man Doubles
Salary

*T spent 13 years
hullding  ahd _ Tepulring
Radies, but felt 1 could
refresh my memory anc
learn about development
1 had overlooked. Upon
completion, I was ap
poluted Servlee Manager
of Parks & Hull. and was
immegiately repald for the
cost and time spent 1n
study. I glve the N.R.L.
full credit for my success
In the Radlg fleld—It im-
medlately  Increased my
earnings 100%."" . B
MecLaurine, 1511 Guilford
Ave., Balumore, Md.

From $10 to $50
a week in spare
a
time

‘“‘Besides  being  em
ployed by the Power &
Licht Company to lecate
Radio interference in thi
district, which is a very
good peosition, I have a
setvice business of my
own that nets me from
$10 to $50 a weok In
spare time. 1 owe all my
uecess  ta  the Nutional
Iadlo Institute, as I wo
oh a_ common factery
worker before taking the
course.’”” H. L. Tenle
812 W, High Btreet
Piqua. Ohlo.

The Famous Course That Pays For /tself A

employ testers, inspectors, foremen, engineers, service
men, buyers, and managers for jobs paying up to
$6,000 a year. Radio dealers and jobbers (there are SPECIAL Radio Equipment

over 35,000) employ service men, salesmen, buyers, e 3
managers and pay up to $100 a week. Radio oper- for BroaJPradlw] Emeﬂ-ence

ators on ships enjoy life, see the world, with board Given Without Exiraamrge
and lodging free, and get good pay besides. Talking =

pictures pay as much as $73 to $200 a week to men My course i5 not all theory, TN show you
with Radio traming. There are hundreds of oppor- ot "es:,,emr{m:,?f:h.'ng ag:ﬂldti::lpgf::x:u'g"w?ﬂgﬂ
tunities for you to have a spare time or full time lllustrate important_ princibles used in such well-
Radio business of your own—to be your cwn boss. o e “(".i‘d,“rf""f{?f.';,sﬁ:""i'nd o
I'll show vou how to start your own business with You work out with sour own hands many of the
. . . things you read In our lesson books. This 50-50
PraCtlcaHY_ no cagltal—ho_w to do it on money made methed of tralnlng makes learnlng at hom'!e deas‘;-,
in spare time while learning. My book tells you of L e
.. . earn how sels W K, W ey work, how to m L]

other opportunities. Be sure to get it at once. Just themw work when they are out of orler. Tralning

like this shows up In your
pay envelope—when you gradu-
ate you have had tralning and

clip and mail the coupon.

experience—you're not. stmply
looking for a teb wiféro you
can get expericnce.

You c¢an learn at home in your
spare time to be a Radio Expert

Hold your job. There is no need for vou to lcave home.
I will train you quickly and inexpensively during your spare
time. You don"t have to be a high school or college graduate.
My Course is written in a clear, interesting style that most
anyone can grasp. I give you practical experience under
my 50-50 method of training—one-half from lesson books
and one-half from practical experiments with equipment given
without extra charge. This unique and unequalled method
has been called onc of the greatest developments in corre
spondence Radio training. N.R.l. pioncered and developed
it. It makes learning at home easy, fascinating, practical,

Learn the secrets of Short wave, “'";:; N.R(.ll. qu:llhmen: h;u learn to bulld and thor-

- oughly understand set testing equipment—>you can use

TeleViSioni Ta‘klng PiCtures’ N.R.1. equipment in your spare time serviee work for
Set Servicing, Broadcasting extra mones.

I'll give you more training than you need simply to get
a ii:’b—]f'” giv‘:dyou ydmg choice, and not clnnrgcs%%xcfgtia
either, of my vance ourses so that you may -
1ZE in these subjects—(1) Television, (2) Set Servicing lhave dOUbled

and Merchandising, (3) Sound Pictures and Public Address and tripled the "

Systems, (4) Broadcasting, Commercial and Ship Radio

Siations, (5) Aircraft Radio. Advanced specialized training Salaries of marn

like this gives you a decided advantage, Find out about
Your Money Back this tested way,

i Not Satisfied
I will gisc 3:::‘;:1 ?g::mem ?nt wri:ntg, lscg:nleand binding fo BI GGER
iy, PAX
§ Get i L=
a Job

upon this Institute, to refund every penny of your money
upon completing my Course if you are not satisfied with my
= a Job = HTNIGT

Lessons and Instruction Service. The rtesources of the

National Radio Institute, Pioneer and World's Largest Home-

Find out what Radio offers you ':‘%,Futu;:‘g* THIS COUPO
Get my book AT ONCE %‘m DS

Study Radio School, stand. -behind this agreement.
One copy of my valuable 64-page book. “Rich Rewards
Mr. J. E. SMITH, President

in Radio,” is free to aay resident of the U. S. and Canad;r
cer 15 d. It} tarted hundreds of . 3 .

over years o 1as star t_( undreds X men an Nathna] Radlo Instltute' Dept‘ 3AB3

Washington, D). C

yonng men on the road to better jobs and a bright future.
Dear Mr. Smith: T want te take advantage of

It has shown hundreds of men who were in blind alley jobs, I
I your Bpecli! Offer. Bend me ‘A Bird’'s Eve View of

\N

how to get into easicr, more fascinating, better paying work.
It tells you what my gr}:{zd;ates are doing and making. where
the good jobs are in Radio, what they pay, how you can : x ]
: = : Radio”” and your book, "'Rieh Rewards in Radio.
uickly and easily fit yourself to be a Radio Expert. The which polnts out the opportunitles for spare time and
supen Will bring you a copy free. Send it at once. Your full time jobs in Radio und your famous 50-50 method
request does mot obligate you in any way. ACT NOW. of training men to hecome HKadlo experts throurh
home study understand this request Dlaces me
under no obligation

J. E. SMITH, President
Dept. 3AB3, National Radio Institute
Washington, D. C.

Name............... P ————

Addresssaan s inlvam s basmessh s oo ms smi 5 &

www americanradiohistorv com
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We'll Give Up To *22

FOR AN OLD PEN of any make

toward a Brand New

?arl&er ‘Duofold Pen

We’ll give up to $1.00 for an old mechanical pencil — toward the purchase
of a brand new PARKER DUOFOLD PENCIL = =

ot U
Sﬁ?)&mew':’ )

Only such a leader as Parker could put through so
L ) gigantic a clearance of the nation’s retail pen stocks,
ook at these liberal allowances: making way for late fall and early Christmas ship-
ments. Look at these amazing features:
$375 1st—The old pens and pencils that you trade in do
only — and an old pen not have to be Parkers. We merely require that the
$3.75 Pencil to match, pen shall have a 14k gold point.

$5 Duofold or Lady Duofold Pen,

2nd—The Duofold Pens and Pencils offered are NOT

onl 539—(-) and an old il
N el discontinued models—they are Parker’s finest quality,

$3.25 Lady Duofold Pencil, latest streamlined designs and jewel-like colors—have

Sedy 325_0 and snold pendl Parke{’s exclusiye noq-bmakal_)le Permanite_ barrels,

7 P Dot d P extra ink capacity, quick-starting, non-clogging feed,

arker Duofo ss'(')-o en, and “gspecial-order” Duofold pressure-relieving point
only 5% .nd an oid - —gold or platinum plated.

3rd—Those who want both a Duofold Pen and Pencil
$325 ) —the finest of sets—can obtain them through this
only — and an old pencil Trade-in for almost as little as the regular price of

$10 Duofold De Luxe Pen, the pen alone.
$"750 Parker’s National Trade-in Sale is being held i
v 375 .na 1d ] C - ale is being held in every
on y. andianold pen city and town in the United States. If you find one
35 De Luxe Pencil to match, dealer all sold out of Parker Duofolds, try another.
iy $4(§) andlamlold Bl Stationers, Jewelers, Druggists, and Department Stores
everywhere ean supply you at present. ‘The Parker Pen
Company, Janesville, Wisconsin. 235

PARKER RESERVES THE RIGHT TO DISCONTINUE THIS SALE AT ANY TIME—SO DON'T DELAY

$4.25 Pencil to match,

v www americanradiohistorv com
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ROUND
THE
WORLD
Za

B

Y 30 \
DAYS |
FREE
TRIAL/S

20

BIG NEW
FEATURES

Give You World-Wide Long
and Short-Wave Reception

ALL-WAVE, 15 to 550 METER tuning range brings the
Not only U. 8. stations
from Coast to Coast, but, when ra](alio conditions are favorable,
erlin,

foreign stations using short or long wave.

whole world of radio to your home.

you can tune in London, Paris,
has four distinet wave bands . . .

tivity.

[ police, amateur, long wave, short wave.
And it gives you marvelously clear reception . .

RADI

Rome and hundreds of
The Midwest super “16”

. better than 7% KC selec-

With the wonderful new matched dual speakers, tone control and

STAT-OMIT tuning silencer, you will enjoy sensationally clear and smooth

TERMS
AS LOW AS

$5 DOwWN

Thousands of Midwests

well. No radio at any

Sensational New
Midwest Features

Midwest 1933 ALL-WAVE radios
have all the worthwhile improve-
ments and many exclusive Mid-
west features. QOutstanding among
the important advantages of these
big powerful sets are these:

STAT-OMIT Tuning Silencer
An inter-station silencer or noise
suppressor that automatically omits
all in-between-station noises, swish-
ing, cracking and frying. This
new method gives perfect tuning
without Neon lights, visual meters
or buttons formerly required.

Class “B” Amplification
Gives absolutely faithful reproduction
of all tones and overtones. Enormous
reserve power capable of reproducing
any instrumental combination of the
most powerful orchestra. Handles the
full volume of the largest pipes of the
grand organ,

Dual Speakers
Two [full electrodynamic sbeakers for complete
audible tone range, especially designed for the
tremendous power outbut of the neéw tubes.

One Chassis—One Dial

Only one chassis for everything, 15 to (50 meters.
. regular broadcasts. police, amateur, ships

at sea, comMerelal stations, foreigh short-wave
broadeasts. No converter or other auxillary units
used. All bands controtled by one dial.

radio reception such as you have never known.
all, you will enjoy absolutely faithful

than this famous Midwest which you buy direct from
factory at a sensationally low price.

And above
tone reproduction.
are giving wonderful satisfaction in

every State of the Union and forty-nine foreign countries as

price can give you better reception
the

Deal Direct With Factory
Save 75 50%

Midwest sweeps aside the costly old-
fashioned way of selling through
jobbers and dealers. You buy direct
from the factery. You have 30 days
trial in your own home and a posi-
tive guarantee of satisfaction or
money back. If you wish, you may
pay for your Midwest in small
monthly sums that you’ll scarcely
miss. Remember only $10.00
down puts even the biggest and
finest Midwest in your home now.
Some models as low as $5.00 down.
Investigate! Mail the coupon. Get
the Midwest catalog. Learn the
facts about Midwest 12- and 16-tube
ALL-WAVE sets. Get a bigger, bet-
ter, more powerful, better toned
radio-—at a positive saving of 30%
to 50%. Mail the coupon or write us
a postal right NOW!

MIDWEST RADIO CORP.

Dept. 169 (Est. 1920) Cincinnati, 0.

1933

ow only
- Compleey

larqe
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. 2
= [1‘-.

Color-Lite
BandSelector

With the new Midwest
~\Wander” dial, a turn of
a switch shows a ditTerent
colured lght for each band.

BLUE for foretgn broadeasts
—15 to 30 meters.
GREEN for ships at sed

and commereial stations

—30 to 75 meters.
RED for police, amateul,

eto.—=75 to 195 meters.

WHITE for rezular broad
casts—200 to 350 meters.

Read These Letters!

“Am having good results with my
16-tube Midwest. On the short
wave I have had mast all of the
large stations. 1 get several of
the Airport Stations and amateur
stations a plenty. Had G5SW.
LEX. Buenos Aires, VK2ME.
VK3ME, Sydney, VEIGW, Bow-
manville, Canada, Pointoise, France
and Nauen. Germany.”
R, P. REYNOLDS,

P. 0. Box 1125, Orlando, Fla.

*The 16-tube radio arrived yester-
day, got it going today and to
express myself in a few words
i B hat a radie! What a tone!
What a surprise! Really, it is
more radio than I ever dreamed of
seeing incorporated in one chassis.
It’s wonderful.”
L. F. KIMMELL,
7824 Wakefield Ave.,
Cleveland, O.

Reme* "’

A&&W“' - .
owe "’

www.americanradiohistorv.com

Speakers]

Dual

COMPLETE
LINE OF
CONSOLES

The big new Mid-
west catalog
shows gorgeous
line of artistic
consoles in the
new six-leg de-
signs. Mail the
coupon now., Get
all the facts.
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UME ON DISTANCE and four
adapter or convertor.

and sockets. Photo shows cover
chassis.

meters {“‘all wave''). Full
Note speclal two-gang condensers!
FICATION !
of any Use at shnrt waves!

83¢c extra.
DELFT
Instructions furnished
on Standafd tulres i ordered with the
all Instructlons.  Tubes. $2.50 extra.
‘These sels yre much more sensitive
detector voltake, or Your own
and vwlll suve you plenty!
The

rice of a set ready
(56.00). order

SUPER-SENSITIVE!!

PENTODE INYUT AND PENTODE OUTPUT!!
sets ¢et distance, this set gets MORE DISTANCE and GREATER VOLUME . . ..
Ne hand capacity ;: full dial-spread;

new design throukhout with all medern features, and specinl neat. colored metal

A po\rerlul seb at a reasonable price!
broadcalst bang c‘ovgl[ane wilh but one coil.
temember his set has TUNED RADIO-F .
Inferior sets ma¥ boast of an B ARV, datP T
Kits come complete with ull rolls for the 14 to 200-Al

ug shown in photo and need only Lo be wired to complele then. a I8 ey

INTERNATIONAL FOUR-TUBE DC KIT.
Uses any desired style of DC tubes. includihg two-volt (ubes.

ELFT INTERNATIONAL FOUR- TUBE AC KIT, $27.00.
saving you at least 50%.

Magnovox Dynamie Speakers, $4.00 extra.
13-climinator,
with litlie or ne exberlence can build and

SHORT WAVE CRAFT for

times the DISTANCE of any type of short-wave
FOUR MODERN TUBES, TUNED
Economical in operation. If other

easy tuning. Uses latest six-prong coil forms
removed from heavily shielded R.F. ¢compartment.

Available in AC and DC Models. Tunes from 14 to 550

We manufacture them,
1, but only TUNED amplitication ts

stage. Ry,

Broudeust coils (200 to 550 micters)

$23.00. Complete Simplified Wiring
50% Discount

Includes filament transformer and

than ordinury superlieterodynes! Use ordlnary loudsbeskers.
AC Kit uses any standarnl power park having a varlable

Heverul paces of Iustructions IUrnished, so that anyone
tune one of these fine sets! ‘Tubes can be sent safcly,

You can’t buy the parts for the price of thes

to operate |3 L e ultal
On special order (¥ou can even muke
this set to tune to -wavelensths higher thyn 600

the Kit price plus the \Wirine and
these yoursell), we can furnish colls
meters. A real all-wave sett

Testing ¢harge
that will allow

on standard sets. even in the broadeast bandh.
Don't fail tu resd
cabinets hecause {heae are lNub'rwme :my“uy wbhon e

with 0ur pots because BheY tune a0 eal

INEXPENSIVE MODERN KITS(
DC, $7.98. AC, 38
Kita need n $3.45 filnrnent translorn
tempornrily on 11 Batteried; buy th cr puck Inter.
use only two diy cells nnd two M.l ety Bl
minators. merist and xround connections en
n-lo- na gond merchandise wlilnliow
50 n_gnod net of [netructions: show w!
lu as good 3s any and better than mnst'
Better oricr tuhes wirth raur Kit or Set: will save you

(Soe also bhottom of this Dasze)

3.45. THMREE-TUBE KIT (Pentode in Audbo)

aiso & B—thlnn_}_r;'r nlr
.

sand.
Al Km qu corsplete to thelnst wnaher. an
so nu{.--n:h wire. Simplel Eeta Enay to buildt Of courss.

tate Kis

IF YOU WANT THE LATEST AT THE LOWEST PRICE
ELECTRIC SETS ALSOl CES, HERE THEY AREN

Ve are ronservaibve. yot we guarantee International Reception. Here's what users
reeive whh hrmlvlmms‘nn our pete (and many of thees smnun- on the loudspeaker!)
Pachs of 1. 8. Statsonn (Music, Pnhcesmxom Airplane Stat Amateur Conversatiuna.
etc.) €anada, Indo-China, Siberis. Jav &, Australia, Me..lco. Madrid, Sp Ar.
gentina, etc. ONE TUBE SET COMPLETE (D<) $7.95. Can
one-tube peparate 3.W. set, 0f as cohvertor for either anAC or DC hmadcdsl recﬂver.
Build s simple oscillator ta it. ind make it n guperheterodyne convertar of the lytoet den
nign. Wit of Parts, $6.45, One-Tube AC Kit. $7. COMPLETE TWO-TUBE
DC PENTODE SET. $12.00. Higlgain Detector and stage of Higli-gain sud. Set of
tested tuben.$2,00. Pentode tubes klve more distance than serecn., -grid tubes!  Set usen
the popular Type '34 pentode tube sl the Type "33 pentode tube. The litint!
Kit of Parts for this set. $9.95. COMPLETE TWO-TUBE ELECTRIC SET s":; o;:,
Reduires & Dower pack for fta operation. Will oetate with o 83,45 Gfamenc tronsis s
and two B Hatterics tomporarily: hu)' the power r-uck I-h-r thus completely Electrifying
it, su sisen l-u-al I.ul. £oin Type "56 tube, Kit. $10.35 ennﬂorymer couf
PLE DC THREE-TUBE PENTODE SET. 514.00. Bei € detector. high-gain
nudic, plul E) po\tertul pentods tube.  Gives results cqus) to ny three ';ub. set
Ect of tested tubes, $2.50,  This set ives somewhst mord velume on Bietacoy then o
;ﬂ having one 1. K. stage, detector snd onc sudio! Kit of Parts with Ir:simc"ﬂnl

covaErE THREE-TUBE ELECTRIC SET, $15.00. Reuiren n power pac’s for its

ohern Will oherate with » $3.45 flament transformer nd
.r:r h (o " two Bateeries rem-
o Gu’hlgh ::':7:35“ a rr nnd t uu cnmpletely electrify i1, Set uses the Lateat

=935, Jesn tranaf
Don t tail to o-der tuhes wl‘h ‘your set: you savcma';guc $051
ballerics for complet® operation of any pELFT OC ser s4.50
All of our seta use the Iatest eirenits nnd tubes. They ger
well mp ordinary droadeast recestion {users report more o

Bet of good dry

nn)'lhnu on shart waves ns
istance on these sels than

Mod.". tubes!
every word of this nd. there's n set for YOUT pupset
hanging coils-

Our completed seta are mot furnished with
Extremely high ratiu veraier aare jry

TWO-TUBE KIT

14 lodo
DC, $9.95. AC, 31045 fachusion.

AC fets or

ower Pnc‘k’elo eomgl':l; l{::la whE s llcrn be obernted SEND FEW
ocks. whici are very tllruﬂrnyn:c oicey hsdhonor STAMPS FOR
irve in showing you whiat you need. Our OUR
ocome complets with g get ﬂl w“oLESALE

gd of tulen to CATALOG!!

et t@anito)) ¢ uieil, or cuffent l||inly « hen md"h‘

Can be sent safel
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THIS PAGE IS DEVOTED ENTIRELY TO
SHORT WAVES AND ULTRA SHORT WAVES

Here is an inexpensive POWERFUL MODERN RECEIVER, a set that gives VOL-

Delft “International” Powerful
DX Receiver

DELFT THANSMI'I'TEH

We know how to build "rm eniitters!t Tlere’s the Dope: Our ’nmu.nll-
ter Kite lurn-!l\ au necessary parts and hardwice lo hu .
'ull Instruction: it
m unl ol nhrm u- 3

gres ou
done-o llrudy'! \hll un-rnm on AC o use any ordinary
tubes, obernting from hattesics or mdlmrv B-cllminatars. @ven from
the power now used with your réceiver. Any power from lrru in 50
watts. depending upom the tuhe you ' All parts will stand u|
power.  Hange at low power 500 to 1000 miles. With a Pair o
210%s. ranke 10,000 miles or more. Copper tubbing colls “,,.
fnr iy 0t | nd unmd All sctg will operato at
na wall ns 'nar ban
Montl. A TnAnsmlTT:n " Fartley Circuit.
et e Complete $14.00.  hit, $8.
MODEL B TRANSMI'I'TER TP TG circult. Cnmnlele. $15%5.00. Wit,

$9.45.
MOOEL ¢ TRANSMITTER: c-n be used
at pny wavelength nt high power of it HWigh
emchn-y comnlem. :

Ensy to sdiust and op-

A Hich-grada pu-h pull -.;
denired. T

et for oo
2 ned. nnd l|| Innlennn u‘[l $18.00, Wit, $12.95,
FRaNsMITTING cmrﬂ‘ £S5 "For D or 140 metor bands. $3.98. For
40-Meoter Bnnd . Cryatsl_Holder. ’l 00
ULTHA-SHORT.WAVE SETS, Develoned
erative 4 to 7 meter Il-rzner K. $12.00.

mitter Kit. $13.00

F inneweg. Ryper-regen-
Unhs l‘ull Five-Mcter Trane-

HERE’S YOUR PORTABLE SET

DELFT WAVEMETERS

up minimum
All complete

‘Takes
around.

WAVELENGTH!
broadeast reception,

miles on simall aerfal.
Uses two.

Size:

LOUD HEADSET VOLUME ON ANY SHORT
wWin

popUlar for alrplane. auto and yacht use. 1000

two-volt tubes,
tube (works like a three-tube set 14
9”x!18"x7" deen.
of the ezse is completely enclosed by itself,

spuce and ¢asy to move

u: shown, GIVES FINE mitters,

get ardinary wlthout an accurate Wavemeter.

welght; very

also

Light In Cinclnnath says:

need to Jocate distant stations.”
also SrEve as
wavelength.

Extras slip inside cuse.
with a PENTODE

to 2530 mebers, thus eoverlng all
stations. Kach instrument Is iIndividually calibrated and supylied
The smail set at top with an aceurate chart.  Shlelded.  Works

ltegencrative Reeelvink Sct; ulso checks

recelvers. Complete

A WAVEMETER will eheck the rankes of colls. condensers, Trans-
and he operallon of any regenerative short-wave receiver!!
if you do any set bullding or experimenting. you ean’t afford to be
WL also locate rhe
elgn statlons an the dlais of your short-wave reeelver!
“‘Your Wavemeter ks Just what Short-Wave Fans
Hundreds
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

VERIFICATION CARDS

An Editorial by HUGO GERNSBACK |

® THERE is an indeseribable thrill in logging foreign

stations, listening to their programs, and logging the
various call letters. But there is just as much satisfaction
in having proof in writing that you actually listened to
them. 1t is one thing to tell your friends that you have
pulled in stations from Europe and Australia, but it is
quite a different thing to display a number of verification
letters or postal cards from the same foreign stations ac-
knowledging your letter and stating in black and white
that you received the call.

It is always thrilling to us when we visit one of our
friends who has his entire shack walls plastered with veri-
fication cards and letters from stations all over the world,
and in cases where the walls cannot be defaced, we get
the same thrill by leafing through bulky albums or scrap-
books, in which tKe cards and letters are neatly pasted for
our inspection.

In the very nature of things, it is impossible to tell your
friends to call at a certain specified time and that you will,
at the twist of a wrist, tune in various foreign stations.
Radio as yet has not progressed this far, and it may be
some years before it is an accomplished fact, although
sooner or later it will be done.

At the present stage of the art, too many things are
essential to absolute reception, as every short wave lis-
tener knows. There may be local interference; there may
be excessive static; another foreign station near the par-
ticular wavelength may “drown out” the station which we
wish to get at a given moment. The station itself may
not be transmitting, for various reasons, and very often
we are disappointed when we are not in a position to tune
in this or that foreign station at any given time. For that
reason, many of our serious short wave fans are going in
for verifications and these verification eards and letters are
collected by them just as the stamp collector collects
stamps.

As to this verification business itself, there are various
obstacles to overcome which makes the game even more
interesting. Certain rules must be followed in this game
the same as any other, and if you do not play the game
according to the rules, you will fail to obtain many verifi-
cations.

To begin with, you must, of course, be sure of your
ground. In other words, vou must know that you actually
received the call letters and have interpreted it correctly.
This, in itself, is of educational nature because your ear
must become accustomed to the foreign languages; thus,
when you ‘are a short wave listener you will also soon
acquire a knowledge, even if rudimentary, of some of the
foreign languages,

In such a short space, it is impossible to give all the
various characteristics of the foreign stations, but we will,
from time to time, give you the correct phonetic interpre-
tation of the foreign call letters and their characteristics,
so that you will know for a certainty that you are listening
to a given siation.

Just to mention a few:

When FYA comes on the air, they usually say ICI

S N O N T TR T DI

/

PARIS (the English equivalent for the French annuncia-
tion is EESSI PAREE).

When Berlin, Germany, comes on the air the announcer
will say HIER BERLIN (English equivalent HERE BER-
LEEN) and so on, for other stations. After your ear has
become accustomed to the foreign announcements, you are
then in a position to send a letter for verification, and this
is how you MUST proceed; don’t do it any other way, be-
cause it will not get you anywhere.

First of all, write the letter neatly, typewritten or ik,
never in pencil! Give the exact local time of reception, as
well as Greenwich meridian time, which is figured as fol-
iows:

Greenwich time is five hours ahead of Eastern Standard
Time; six hours ahead of Central Standard Time; seven
hours ahead of Mountain Time; eight hours ahead of Pa-
cifie Time, ete. In other words, when it is six o'clock
Eastern Standard Time, it is 11 o’clock Greenwich Meridian
Time. Always give the Greenwich time, because the broad-
casters will know that this is the correct time.

Be sure to mention that part of the program which you
listen to; if instrumental music, state so; if a talk, do
likewise, ete.

Be sure to thank the station manager for giving vou the
program, and how much pleasure you received by listening
to his station.

Next, ask them to be kind enough to send you a verifica-
tion eard or letter, and don’t be peremptory in your de-
mand. Remember, that the station is doing you a favor
because they have to answer thousands of such letters, and
they are not obliged to do it in the first place.

State in the letter that you enclose an International
Postage Reply Coupon. Never send cash or stamps. The
foreign stations cannot use them. The International Pest-
age Reply Coupon costs 9¢. You must buy it at your local
Post Office; no one else sells it. This coupon is better
pinned. not pasted, to your letter.

Print your address at the bottom of the letter, and print
the same address on the envelope.

Next—and most important, where most fans fall down,
is the matter of postage. Letters to Europe, Australia,
Asia, Africa and most of the foreign islands go at the rate
of 5c, if the letter weighs less than an ounce. If it weighs
above this, extra postage must be prepaid. 1 discourage
the use of postal cards, because with the postal card you
cannot send the International Money Coupon, and you will
find that only a small percentage of stations will answer
your requests, unless the International Postage Reply Cou-
pon 1s used! The reason for this, of course, is that a num-
ber of stations do not wish to lay out their own postage
to send you verifications, while if you send them the In-
ternational Postage Coupon they feel morally bound to an-
swer your letter for verification.

If you do not have the exact address, most of your letters
will reach their destination by just addressing them as per
example:

Radio Station XXXYZ, Bangkok, Siam. This, in most
cases, is sufficient, as the local post office authorities usually
know the station and deliver your letter.

Aty
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Interior ef the deck house on the “Levi-
athan,” which houses the short-wave
radio telephone equipment. Above: the
receiving set where voices from shore
telephones are received hy radio from the
Ocean Gate, N. J, transmitting station.

® TELEPHONE service to ships was

established December 8, 1929, with
a connection to the S. 8. Leviathan,
Commodore Cunningham officiating, 200
miles at sea. The short wave transmit-
ting station was located at the experi-
mental radio station of the Bell Tele-

SHORT WAVE CRAFT for

JANUARY, 1933

Ship-to-Shore

By what SHORT-WAVE MAGIC do we pick

up a telephone receiver on board a ship in
mid-ocean, perchance, and speak to friends
or loved ones on shore, a thousand, yes
3000 miles away?
of the engineers responsible for this latest
convenience now placed at the public’s
service on fourteen great ocean liners.
Here’s their answer.

We asked this question

Fourteen greyvhounds of the deep, including the “Rex” and “Conte di Savoia,” now
provide public short-wave “phone” service to either shore, all the way across the

Atlantic.

phone Laboratories at Deal Beach, N.
J., and the receiver at Forked River,

N. J. During the following year the
steamships Majestic, Olympie, and
Homeric were added to the service. On

January 15, 1931, the permanent ship-
to-shore transmitting center was opened
at Ocean Gate, N. J., taking over the
duties of the Deal Beach station. The
Empress of Britain and the Monarch

Ahove—passenger shown talking to shore from the “Leviathan'

of Bermuda were added to the service
in 1931. Other ships to which the serv-
ice has been extended include the S. S.
Deutschland, Bremen, Europa, Albert
Ballin, Hamburg, New York and Rezx.
If tests prove successful the Conte di
Saveia will be connected to the service
on its maiden trip in November and will
then be the fourteenth ship utilizing
this facility.

8. S. “Empress of Britain”—Radio phone transmitting equipment used for service

with shore telephone systems.
low-power stages on either side.

www americanradiohistorv com

On right, transmitter, high-power stage in center,
On left—power panel, rectifier and switchhoard.
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Phone A Success on Short Waves
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64.8 meter antenna showing details of construction.

Receiving station located at

Forked River, N. J,

Ship-to-shore telephony differs from
transoceanic telephony in that one of
the terminals—the ship—is moving.
Short waves were chosen for this serv-
ice after extensive transmission obser-
vations on transatlantic vessels, and a
survey of the available channels. Of
the two paths which such waves may
take between stations the *“ground
wave'” promised greater utility, at short
distances. Reflected ‘‘space waves”
must, however, be used at greater dis-
tances.

Short waves are amenable to direc-
tive transmission and reception, but
the use of directive antennas on shore
is complicated by the changing position

of the ship.
As it was not feasible to “aim” the
shore station antennas at a ship

throughout a voyage, the antennas at
transmitting and receiving stations
were so set up that they covered the

usual steamer lanes. One antenna was
provided for each of the frequencies
to be employed, each array being aimed
at the midpoint of that particular part
of the ship’s track where that fre-
quency would give the best results.

While there is considerable variation
among the ships using this service
the general features of the Leviathan’s
equipment and method of operation are
similar to those of other ships.

8 Carrier Frequencies Used

Eight carrier frequencies are used.
They are grouped in pairs, one in each
pair for working the American stations
and one for working the British sta-
tions. These range hetween 4,300 and
20,000 Kkilocycles, corresponding to 70
to 15 meters. The frequencies used by
the ship are slightly different from
those used by the shore stations.

In the transmitters the output of a

The power switch-board in the transmitting station at Ocean Gate, N. J.

www americanradiohistorv com

crystal oscillator is amplified and modu-
lated by the voice currents. The car-
rier and both sidebands are radiated.
In the receivers the incoming signals
are demodulated in two steps, and be-
tween these steps they are amplified
and filtered of extraneous frequencies.

A single transmitter is used for all
frequencies. A basic frequency is gen-
erated by a crystal controlled oscillat-
cr. The output of this oscillator is

fed into harmonic-producing circuits or
frequency-doublers until it reaches the

At this switchboard a specially trained
group of operators handles all calls be-
tween points in North America and Eu-
rope, South America and the Far East, as
well as to Bermuda and to “ships-at-sea.”

A “land” subscriber hears the voice from
aboard ship at practically any distance,
thanks to short waves.

required carrier frequency. For the
higher frequencies two frequency-
doublers are used and for the lower
frequencies a single frequency-doubl-
er. The new high frequency current
is blended with the voice in a modulat-
or consisting of two 250-watt tubes,

The radio-frequency signals pass out,
for radiation by the antenna, through
an antenna-tuning circuit which offers
low impedance to the carrier and side-
bands and high impedance to currents
of other frequencies.

Signals from the shore are received
by an antenna located well toward the
ship’s stern; through circuits at the
foot of the antenna and in the receiv-
er, any signals picked up from the
simultaneously operating transmitters
cn the ship are attenuated far below

(Continued on page 568)
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SHORT WAVE CRA

Medical Aspects
of
Ultra Short Waves

By C. H. West
U. S. Public Health Service
Mr. West here describes some of the effects and also some of
the dangers of subjecting the human body to powerful ultra
short wave fields

® IT SEEMS that the general public

is once again taking to radio and
the art of building as a pastime. The
amateurs are busy developing the five
meter band, while the engineers are
devoting a goodly portion of their time
to dabbling in the mysteries that the
ultra short waves have created.

On the other hand, medical-scientific
personages are making use of their
medical knowledge, plus a large por-
tion of electronics, in efforts to make
the world a better place to live in with
less aches and pains to bother us.

.

Many engineers employed in large
electrical laboratories have made val-
uable use of their knowledge pertain-
ing to the ultra short waves, and have
constructed oscillators of high power
for the purpose of producing fever in
the human body at will. It is a known
fact that fever is nature’s doctor to a
certain degree. If it can be produced
in cases where there is no cause for a
high fever, the patient’s chance for
recovery and cure is far better than
combatting disease by injection of ma-
laria germs, ete., which may produce
reactions worse than the disease itself

1933

FT for JANUARY,

Eb«i!o-smurluy 1. G. Francis. U. 8. Public Heulth Service. Member

Above—A rabbit about to be exposed to

a powerful ultra short wave field; the

sides as well as the top and bottom lin-
ings of the cahinet are of metal.

At left—The appearance of the ultra
short-wave apparatus built and tested by
Mr. West in his experiments.

Unknown Qualities

However, the production of fever by
an oscillator is a simple procedure, but
the application of these high wave
speeds to the human body is an en-
tirely different matter. Secondly, the
output or radiation of an ultra high
frequency oscillator has never been
completely identified.

It seems that for every known ele-
ment discovered there are many others
within—undiscovered. An illustration
of this fact was brought to light very
recently, in which the writer witnessed
a demonstration of photo-electric cell
work.

A double-cell apparatus manufac-
tured by the Weston Electrical Instru-
ment Corporation produced readings
in foot-candles from the output of a

(Continued on page 564)
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The drawings above provide details of the circuit used by Mr., West in building his ultra short-wave physiological apparatus,

together with details of the

apparatus itsel
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i Left:—Note the handsome appearance and excellent
__a-f"'"’ i layout of the 5-tube T. R. F, short wave receiver here

described by Mr. Currie. We have heen looking for
a receiver of this type for some time and we feel sure
that our readers will be “tickled pink” to have this

Right:—Top view of Mr. Currie’s excellent design of T. R. F.
short-wave receiver, which “sports” two tuned R.F. stages with
Boy, what a wallop this detector gets from

the new 58 pentodes.

those weak signals!

A DeLuxe T.R.F.

Receiver

® HERE is a set that will more than
satisfy the most exacting short-
wave enthusiast. It embodies the lat-
est in tube, electrical and mechanical
layout. Personal pride in amateur sta-
tion equipment and the desire to build
and operate the best short-wave re-
ceiver known gave rise to the following
set, the final form of which is illus-
trated in the pictures and diagrams.

Virtues of Tuned Radio Frequency

Tuned radio frequency was decided
upon as being the best all round circuit.
This decision was based upon two years
experimentation with short-wave super-
heterodynes and converters. The de-
ciding features were not only simplicity

description,

With the modern high-mu tubes now
available one of the most interesting

types of receivers is the T. R. F. or
tuned radio frequency design. Mr.
Currie gives us a new angle on short

wave receivers which usually either run

By BURTON CURRIE
W6CH]J

and economy in operation, but also the
ease with which foreign stations could
be brought in with low noise-level.

For example, Khabarovsk, Siberia,
can be brought in on both the T.R.F.
and superheterodyne sets, but the
“super” also amplifies static disorders
so much, along with the signal, that
the entertainment value is practically
nil. With this set, however, the same
station is received clearly and distinct-
ly at a swrprisingly low noise-level.
Again, two-way conversation has been
held, using this receiver, with Japanese
amateurs, but with a twelve tube super-
heterodyne, built especially for wmateur
work, the same stations could not be
distinguished through the noise of an
early California city morning.

]
B-" B+

1

’—‘.i

Here's the diagrams, boys, showing just how Mr. Currie hooked up his “5 T.R.F.”
short wave receiver job. Two “high duty” R.F. amplifier stages build up the weak

signalis and feed them to the detector.

Note the clever audio stage design.

www americanradiohistorv com

to superhets or else to “single stage”
R. F. jobs.

Go to it, Boys—she’s a
winner!

New Tubes Cut Down Noise

In order that a set have a high order
of selectivity, it is necessary that the
antenna be short! To maintain sensi-
tivity the receiver must therefore have
more than ordinary gain in the radio
frequency end. This high gain is real-
alized through the use of the new tubes.
These new tubes, the 58's, provide high
gain, with but little internal feed-back
and practically no “tube mnoize.” The
signals are highly amplified in the
radio frequency stages and are then
fed into a sensitively biased detector.
With the ordinary triode, plate detec-
tion is impractical, due to relative in-
sensitivity, but the advent of the new
type 57 tube gives us a tube which
overcomes this disadvantage, when used
with a low bias, and gives as sensitive
a detector as is usually had in triode
grid detection.

The circuit is simplicity itself, but
a few pointers may not be amiss. Do
not ground the chassis. Use a pack
well filtered and bypass the main line
to ground but not the negative output
to set. Ground the lower half of
antenna coil only. This ground, how-
ever, may take the form of a counter-
poise, with the antenna connected to
the upper half of the coil.

Biasing resistors are used separate-
ly in order that each stage will be a
separate and wholly distinct unit. The
bypass condensers as shown on diagram
are the smallest size allowable. Not
one of these condensers may be left out
of the set. Use the best grade con-
denser obtainable, as a cheap, leaking
condenser is a prolific source of noise
and will nullify the important feature
of this set, viz: quietness in operation!

Radio frequency chokes must be used
in the plate circuits as shown, but de-
conpling resistors are used in the screen

(Continued on page 568)
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Above—Meteorological Balloon, pata-
chute and miniature radio transmitter
about to be released. The halloon is in-
flated with some lighter-than-air gas.
Left—QOne of the halloons heing weighed.
Up she goes! Note the folded parachute
hetween the halloon and the radio trans-
mitter in the square-shaped box.

1933
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Radio Signals from the Strato-

sphere!

By HANNS MENDELSOHN, Berlin

® RADIO technology almost daily

brings forth such wonderful per-
formances that all the dreams of a
Jules Verne are far surpassed. Al-
ready the most incredible things no
longer appear improbable. But would
you believe it, if someone told you that
an automatically operated short-wave
transmitter no larger than a cigar box
and weighing but a few pounds can
rise on a balloon high into the strato-
sphere and during its course continu-
ously telegraph down by radio, for
meteorological purposes, exact tem-
perature and height measurements?
You would certainly consider that un-

Imagine a tiny radio transmitting
set built into a glass tube, which a
balloon carries to altitudes as great
as 13 miles, the transmitter being
salvaged after each flight by de-
scending to earth with a parachute.
The exact temperatures and altitudes
are transmitted continuously by the
short-wave transmitter attached to
the balloon, the signals being re-
corded at a ground station.

Wwww.americanradiohistorv.com

duly fanciful, would you not? And
yet the use of such radio ‘‘sounding”
balloons is today no longer unusual.
The famous Lindenberg Observatory
{Germany) has recently sent up a
considerable nuntber of such “radio
sounders,’”” and the work accomplished
by this novel apparatus is actually
amazing. The temperature measure-
ments, whose exactness is very im-
portant, are actually determined to
within 1/100 of a degree, by having a
metal thermometer control, by an in-
genious transmission, a very small con-
denser, which influences the transmit-
ting frequency of the miniature trans-

Photo at left—one of the halloon radio
transmitters has just landed safely—
thanks to the parachute, which can be
seen in the limbs of the tree. Center—
tower and radio antenna at ground re-
ceiving station. Below—Listening for
balloen trans-

short-wave signals from
mitter.
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Above—External view of the tiny radio

“sending station” with cover removed; bat-

tery box at right. Center photo shows

radio transmitter; thermometer tube at

left, with antenna carrier tube running
through the center.

Top right photo shows transmitter he-
ing placed in protective basket with *“dis-
position” notice on it. Second photo from
the top shows close-up of the transmitter;
movements of the metal thermometer lever
change variable condenser at center.
Metal barometer appears in upper center;
below at left, contact wheels for sending

“altitude” code signals; the glass tube at right contains the complete “short wave
sender,” glass-wool protecting the apparatus against strong vibration. Lower
photo shows complete “radio sender” with protection cover removed and battery

cabinet attached helow at left.

mitter. If the receiving set is corre-
spondingly calibrated, one can deter-
mine the temperature changes to a
hair.

Radioes Barometric Changes to Earth

The height is measured barometric-
ally, a small contact wheel (which as
in the case of the commutator of an
electric motor, contains alternately
conducting and non-conducting seg-
ments) automatically sending down
telegraphic code signals and accurate-
ly reporting the height at successive
instants. ) )

As a support or carrier for the radio
transmitter, there is used a rubber
balloon which is filled with hydrogen;
on starting from the earth it has a con-
tent of about 5 cubic meters, corre-
sponding to a diameter of about 2
meters (about 6% ft). When this
balloon rises into the stratosphere, its
volume inereases corresponding to
the diminishing air pressure, in fact to
such an extent that at 20 kilometers
(12 miles) height the balloon has a
volume of about 90 cubic meters. It
is then quite a sizeable object! The
maximum height is finally limited by
the fact that the balloon, on further
expansion bursts. At this moment a
small parachute unfolds, which brings
the transmitter safely back to earth
in a gentle descent. Most of the
transmitters are found and sent back
to the observatory, for which purpose
there is a suitable inscription on the
transmitter case. The antenna consists
of two ordinary antenna wires which
are attached above and below to a
small rod and act as a vertical dipole
antenna.

Signals Heard During Parachute
Descent

The signals of the transmitter are
observed also in the parachute descent.
Indeed, one often continues to hear the
transmitter after it has landed on the
ground, until the signals suddenly
cease, which is an indication that
someone has found and touched it.

In the case of the greatest height

attained the total flight duration is
about 2 hours, and the guaranteed op-
erating time of the tiny batteries is
established for 2 hours, though in
practice they generally give 4% hours
of operation.

Two tiny storage batteries serve as
heater batteries with glass-wool filling,
which together are not much bigger
than a match box. The plate “B” bat-
tery, which furnishes 30 volts, is about
as large as a package of cigarettes!
The range of the transmitter is 60
kilometers, (36 miles), which gives a
comfortable reserve for practical oper-
ation.

The height of ascent is not the same
each time, because one balloon always
bursts somewhat later than another.
The minimum height is about 16%
kilometers, (about 10 miles). One
balloon rose to 22,500 meters (about
13 miles)! There it did not burst but
developed a small hole and in this way
returned safe and sound. It was pos-
sible to use it again, and in this case
it rose to 20 kilometers (12 miles),
once more developed a hole, and was
to have been used still again. This
time indeed it met its fate—it burst
while being inflated.

The filing of the balloons on the
ground is determined, among other
things, by the need of having such an
inflation as will give the requisite as-
cension speed of 5 meters (16% feet)
a second, which is needed, so that
enough air will go through the ther-
mometer tube to indicate the exact
temperature.

The Radio Transmitter

The real radio part, i. e., the trans-
mitter, is fused into a glass tube, which
is about as large as an ordinary power
amplifier tube. In this transmitting
tube itself the coil and condenser are
contained in a vacuum, and in order
to make it safe against rough shaking
the whole tube is packed with glass
wool for shock abserption. From this
tube the terminals run in the usual

(Continued on page 569)
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The “OVERSEAS” 1-Tube 110 or 220
Volt A.C. or D.C. Receiver

By R. D. Washburne and F. R. Harris

There has heen a wide-spread demand for a port-
able *“all-wave” receiver which can
into any 110 volt A.C. or D.C. light socket, so as
to make the set handy for traveling folks, vaca-

he plugged

tionists, etc. Here it is!

Fig. A.

® STARTING with the premise that
certain specified conditions must be
met, the authors developed a radio re-
ceiver which is presented to the short-
wave enthusiast as something a bit
“different.” A front view of the com-
pleted set is shown in Fig. A; an in-
side “shot” showing the “works” is
Fig. B. The schematic circuit is Fig.
1. For the point-to-point wireman who
likes to take his circuits wire-by-wire,
there is supplied a perspective view of
the apparatus, Fig. 2, showing just
where each wire is connected. (This
takes all the hard work out of it!)
Having become imbued with the idea
that there should be developed a port-
able and really ONE-TUBE electric
set, suitable for use in hotel, hospital,
home or boat, we proceeded to design
such an instrument and then (what a
headache!} to construct it. Although
the “breadboard” model seemed to be

just one pain after another, persever-
ance finally resulted in ironing out
each one.

Power Supply Polarity

One-tube operation demanded that
some means be found to obtain direct
current for the plate circuit of the tube
without recourse to the second or rec-
tifier tube required by all previous set
designs operating on an A.C. line sup-
ply; besides, a tube rectifier has a high
voltage drop and also cannot be used
in bridge connection.

Investigation of the possibilities of
the electrolytic condenser as a recti-
fier (see the article, “An Electrolytic-
Condenser Rectifier,” in the December,
1931, issue of RADIO-CrAFT), disclosed
that the present types of dry-electro-
lytic units being manufactured are de-
signed to avoid the factors which
would enable these condensers to func-
tion as rectifiers. Since the wet-elec-

==

® At last we present to our readers a ‘‘real 1-tube’’ universal
110-220 V. A.C. or D.C. All-Wave Receiver.
thousands of letters in the past few months asking for a receiver
| of this type, BUT our readers insisted that it must be a 1-tube set
| only and not have another tube for rectifying. So here it is
honest-to-goodness 1-tube receiver; all rectification being taken
care of by a dry-disc copper-oxide type rectifier.
| @ Travelers, vacationists, experimenters, and short-wave fans in
general, will be highly pleased to obtain details on such a receiver,
We commissioned Messrs. Washburne
and Harris to develop this set and it really exceeded our expecta-
Not only were short waves, as well as the broadcast station

the editors feel certain.

tions.

waves, tuned in satisfactorily, but the reception was surprisingly

® This is the first time, to the editors’ knowledge, that such a set
has been built and all credit is due to the authors who heredescribe
their “brain-child’’ in complete detail.

|
|
1
1
|
]
[ free from noise and hum.

We have received

an
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This interesting receiver was
designed to operate within the
limitations imposed by the fol-
lowing conditions:

. One tube:

. All line frequencies
D. €.,

. Either polarity on D. C;

. Line poitentials from 90 to
240 volis;

. Line voltage fluctuations;

. All-wavelength reeception;

. An antenna but no ground
eonnection;

. Headphone operation;

. Self-contained:

. Compact and portable.

and

SeR AU B N

trolytic units were too difficult to ob-
tain and were bulky, and since they
soon overheated, due partly to the lack
of suitable provisions for ventilation,
these too were considered ‘‘out.”

The solution of the problem was
found in the use of the dry-disc or cop-
per-oxide type of rectifier. The husky
thits selected for the job were de-
signed to supply about 60 ma. contin-
uously, to the field coils of dynamie
reproducers, and as the grid-leak de-
tector consumed only 6 ma., the recti-
fier, over long periods of operation,
heated only slightly (in other words,
the “life-expectancy” of the rectifier
units was greatly increased).

“All line frequencies and D.C.,” read
our “specs.” Imagine—the set had to
work equally well on D.C. in New York
City, many parts of Canada, and else-
where, 25 cycles in the Niagara Falls
territory, 50 cycles in Southern Cali-
fornia, and 60 cycles in the rest of the
civilized world! Obviously, a trans-
former could not be used as it would
not function on D.C., and would have
to be designed for 25 cycles in order
to operate on 50 and 60 cycles, since
a 60-cycle transformer probably would
burn out on 25 cycies.

The answer to this problem, and two
others, was found in the use of two of
the dry-rectifier units in a bridge-type
or full-wave connection. In addition
to operating (without any circuit
changes whatsoever) on D.C. or AC.
and, in the latter instance, without
the use of a transformer, the following
advantages were secured: (a), full-
wave output (this made it convenient
to use the smallest possible filter sys-
tem), and; (b), reversed-polarity D.C.
operation (immediate reception with
either position of the light-line plug).
Of these three results, the latter is
the most interesting, as all previous
designs of D.C. receivers have been
“as dead as a door-knob” in the re-
versed position of the light-line plug.

The manner in which this is accom-
plished—in fact, the entire theory of
the full-wave rectifier—is clearly
shown in Fig. 3A. Let’s make believe
that we are looking at the current con-
(Continued on second page following)
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ANT.  ANT. 74 RFC. { HEAD PHONE BRIDGE - TYPE
A el OETECTOR ) 'rr{ TP~ JACKS // DRY- RECTIFIER
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(A GROUND MUST NOT BE CONNECTED TO THIS SET, EXCEPT THROUGH A CONDENSER )
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Fig. 1—Schematic circuit of the “portahle” 110-220 V. A.C. or D.C. Universal 1-Tuhe
Various wave bands up to and including the

All-Wave Receiver is shown above. .
broadcast band, are accommodated by changing the plug-in coils at L-1,

on

220 volts,

Fig. 3B—Adapter for using the “"portahle”
When the fiber adapter is
snapped into the fuse terminals, the 250

ohm resistor is in series with the circhit.
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—HOLES SHOWN BUY NDT DIMENSIONED ARE FOR MOUNTING,AND TO BE DRILLED AT aS$SuEmMBLY.

| mour — Ly 7B

Fig. 3-C—Dimensions and general layout, as well as directions for drilling the alum-

Fig. 3A—Analysis of rectifying action inum chassis are given in the drawing ahove. The chassis may he made of brass,

taking place in dry-disc rectifier at two  copper, or other non-magnetic metal. Don’t forget to drill the ventilating holes
successive alternations or halves of a as shown.
cycle.
* PHONES"
I N
o
C4" R2 GND.
TICKLER Lt
\\*
GND.
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Fig. ZTThe special picture diagram reproduced above should make it very easy for any of our readers to build this portahle
“really.' l-tube short and broadcast wave receiver. The parts for this receiver may be on hand or if not they will only cost
a nominal sum. It might be a good idea to huild this set up on a hread-board hefore assembling it in its final compact form,
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SHORT WAVE CRAFT for JANUARY,

Rear view of the “universal” 110-220 V. A.C. or D.C. 1-tube receiver, with plug-in
coils at the right for changing the wave bands. , Note the dry-disc rectifier at the

top-left of the set.

(Continued from page 528)
ditions in an A.C. light-line at the par-
ticular instant in the 1/120-second
when the polarity at the input ter-
minals of the rectifier is as indicated
at A, in Fig. 3A (or in the case of a
D.C. power supply, that the input
polarities are as shown). .

Tracing a path from the input posi-
tive line lead we follow the arrows
through rectifier section 1 to the “B 4"
or positive output terminal. As each
section of the rectifier will pass cur-
rent in but one direction (uni-lateral
conductivity), the current cannot pass
through sections 2 or 4 since their
path of conductivity is only in the op-
posite direction. The circuit 1s com-
pleted by following the arrow line
from “B-—” or the negative output
terminal, through section 3 to the in-
put negative line lead. So much for
the first half of the A.C. cyele (or
one position of the D.C. line plug).

Now let’s see what happens in the
next 1/120-second of the A.C. cycle (or
a reversed connection of the D.C. line
plug). Again starting from the input
positive line lead and following the
path of least resistance, the line of
arrows, the current path is through
rectifier section 2 to “B+" or the posi-
tive output terminal; from ‘“B—" or
the negative output terminal the
course is completed through section 4
to the input negative line lead. Note
that even though the negative line
polarity in the second half of the A.C.
cycle (or reversed D.C. line plug) was
reversed, the output or “B” supply
polarity remained unchanged.

Power Supply Voltage

Next on the “menu’” was the inatter
of line voltage—how to take care of
line potentials from 90 to 240 volts.
Ordinarily, this would not be possible,
without the use of a special trans-
former and ballast resistor, or else a
tapped transformer. Even then, the
practical range would only be about 95
{0 130 volts—and transformers, it was
decided, were out of the questicn.

By referring to the diagram of the
complete receiver, Fig. 1, it will be
seen that resistor R1 permits the plate
potential to be adjusted to exactly the
correct value for best operation of the
tube, regardless of the line potential.
Also, this resistor affords a convenient

Fig. B.

means of compensating for the peak
potential which develops when the set
is taken from an 110 volt D.C. line and
connected to an 110 volt A.C. supply.
Our V.T. voltmeter indicated that the
D.C. output of the filter system when
the latter connection was made, in a
particular instance, reached 125 volts
(condenser C6 is charged to the peak
potential of the A.C. line, about 157 V.,
less the drop through the rectifier, and
since it cannot completely discharge
before the next %-cycle impulse comes
along, its potential is added).

Many hotels generate their own
power and supply guest rooms with
220 or 240 volts. (Your senior author
once lost a perfectly good 110 volt sol-
dering iron that way, being unaware of
this little joker in the hotel’s power
system!) To drop the line voltage to
the “mean” for which the filament cir-
cuit has been designed, an adapter will
be required; its construction is illus-
trated in Fig. 3B. Where this value of
line potential is known or suspected,
remove fuse F from the set and snap
it into the clips on the adapter, and
snap the adapter plug into the fuse
clips on the set. As the wiring of this
adapter is “alive,” care must be taken
in its construction and use to prevent
shocks or grounds.

If the power line is crossed with a
high-tension line, fuse F will blow;
otherwise, the set either will work or

1933

it won’t work. The former result indi-
cates a line of about 220 volts and the
latter, a probable 110 volt circuit. The
rating of the fuse F is such that if the
set should be accidentally plugged into
a 220 volt circuit without the adapter
in series, the fuse would blow, thus
protecting the set and the house fuses.

Tube Considerations

Early in the preliminary design of
this set it became evident that only a
triode could be used as the detector, V,
since screen-grid and pentode tubes
would necessitate drawing through the
rectifier the additional current required
by the screen-grid. This would result
in undue heating of the rectifier, as
previously mentioned; (one result
would be erratic operation on the
shorter wavelengths),

The next step was to find suitable
filament characteristics. Obviously, any
direct-heater type of tube would not
function in the set, since it did not per-
mit the filament ecircuit to be isolated;
again, the type 27 indirect-heater tube
would draw far too much current. Con-
sequently, the choice became the type
37 or 6.3 volt indirect-heater type
shown in Fig. 1; it draws only 0.3 am-
pere and is designed tec operate satis-
factorily under extreme variations in
filament potential. The use of an in-
direct-heater type tube, due to its heat-
ing inertia, has the advantage of
entirely eliminating rapid fading
caused by rapid fluctuationg in line
voltage.

Although grid-bias rectification
would enable the detector to be oper-
ated at about 0.5-ma. at the maximum
available plate potential, this connec-
tion lacks the sensitivity obtainable
with grid-leak operation, which con-
sumes about 4 ma. at the lowered plate
potential. In addition, the latter cir-
cuit reduces the possibility of introduc-
ing hum into the circuit through the
bias-potential tap.

“Hum” Considerations

While on the subject of hum and, let
us say, noige, it should be noted that
the filament of the tube must be elec-
trically grounded. This may seem to
be contradictory to previous remarks,
but—wait ’till we get through talking.

As we are not permitted to directly
ground the filament (and only in rare
instances, where the power line is not
supplied with its own ground, through
a condenser), since it connects directly
to the light-line, we are forced to resort

(Continwed on page 562)

Top view of the universal A.C. or D.C. portable 1-tube receiver for short or bhroad-

cast wave reception, showing the “dry-disc” rectifier clearly at the left.
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ARE

“NEAR ECHOES?”

By DR. F. NOACK

1933
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Fig. 1—0ascillogram showing echo effects on Nauen short-wave

signal received at G

"

“near echo;” 5—first

Dr. Noack here presents some very valuable data on the
“near echo,” that signal corresponding to the wave re-
flected at a short distance from the transmitting station,
in contradistinction to the well-known long-distance echo,
caused by the sky-wave reaching the receiver by a longer

path than the

@ FOR a number of years it has been

known that in the reception of short
waves in a circuit located up to some
B0 miles from a short wave transmit-
ting station there are received, aside
from the ground waves (the waves
transmitted along the ground), also
signals arriving about .01 to .02 of a
second later. There is accordingly
formed a so-called ‘“echo,” which, how-
ever, is not to be confused with the gen-
erally known *“distant echo,” which
shows a greater difference in time, and
which is explained in either of two
ways: one, that a wave leaving a short
wave transmitter does not reach the re-
ceiver on the direect path, but instead
encircles the earth one or more times,
thus reaching the receiving antenna
several times; or, two, by the fact that
at a very great height above the earth
an electron stratum is supposed to
exist, from which the waves are re-
flected to the earth again. In contrast
to this distant echo one calls the first
mentioned echo “near echo.”

The near echoes correspond to reflec-
tions at distances of about 900 to 1800
miles. The reflecting stratum must be
at these distances.

Both near and distant echoes under
certain conditions very perceptibly dis-
turb short wave reception. There is the
possibility that the echo effect may be
suppressed by using so-called “direc-

direct route.

tional antennas” in both transmitter
and receiver, which receive the waves
only from one direction and hence op-
erate contrary to the direction from
which the near echoes evidently come.

There are in short wave transmission
cases in which a directional antenna
cannot be used. This is so, for exambple,
when a short wave broadcast is to be
sent uniformly in all directions. There
is therefore much interest in knowing
how the echo effects occur, mainly, at
what stratum the near echo is reflected.

As is well known, the short wave is
mainly transmitted not as a ground
wave but as a space wave. It travels
from the transmitting antenna oblique-
ly into the air and is reflected back to
carth by the Heaviside layer. The
distance of the striking point of the
reflected waves from the transmitter is
called the jump distance. The English-
man, Eckersley, assumes on the basis of
his directional studies that the reflec-
tion strata of the near echo lie at the
inner end of the jump distance. Van
der Pohl explains the near echo phe-
nomena through the reflection of the
waves on the Heaviside layer and the
reduction of their transmission speed
Transradio found by detailed experi-
ments and directional work on the near
echo that these reach the receiver per-
pendicularly from above or else at very
steep angles. Only the first near echo

Fig. 4—Daily course of

» . x the “near echoes”
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8000 1 pm "m,.,l( the first, second and
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eltow. l-—ground wave; 2—distant echo

from the Heaviside stratum; 3—first “near echo:” 4—second

gsignal received from around the world.

(actually several echoes may arise, one
after the other) still shows a small
lateral effect. Transradio, however,
almost always made the observation
that echoes from the Heaviside layer
were not demonstrable, when the near
echoes occurred multiply and with great
amplitude. Likewise the reverse was
the case. The assumption of Van der
Pohl seems therefore to be dubious. It
is remarkable that the near echoes in
general are demonstrable only at short
distances from the station.

Figure 1 shows an oscillograph taken
in Geltow, showing echoes from one of
the Nauen short wave stations. Signal
1 is the direct ground wave signal; sig-
na! 2 represents an echo from the
Heaviside layer; signals 3 and 4 are
the first and second near echoes, while
signal 5 arose through a distant echo,
i.e., through a wave which went around
the earth. The oscillogram shows that
echo signal 2 is very weak. The echo
time gives a reflection distance of 180
miles. Thus this distance agrees with
the hitherto always assumed height of
the Heaviside layer. Signal 3, the first
near echo signal, appears very much
widened, likewise signal 4. The widen-
ing apparent]y comes about through the
fact that the rays strike the recelvmg
antenna coming from above, in conical
fashion, on different paths, and thereby
produce an interference effect. If one
measures the time of the first near
echo, there results a distance of the
reflection stratum from the receiver of
1500 miles. Likewise the second near

{(Continued on page 567)
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Fig. 2 ahove—Signals received with a

vertical or a horizontal antenna; wave-

length 15.6 meters. [—ground wave; 2—

“near echo:” 3—signals from around the
earth.
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Fig. 3—Signals received with a horizontal
antenna (above) and with a vertical an-
tenna (below) of dipole form; wave-
length 15.6 meters. l—ground wave; 2—
small direct echo; 3—first “near echo.”
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® THIS set was designed to be used

as a portable short wave set or an
A. C. adapter; a description of each
follows:

Portable Short Wave Sei: This set
has all accessories self-contained so
that it may be used as a complete short-
wave set or as an adapter. It has a
range of approximately 2,500 miles.
The size of the cabinet when closed is
83, 7x6%"x5%"; the set weighs about
six pounds. The small size and low
weight make it an ideal set to be taken
on a camping trip. In five minutes the
set can be hooked up and ready for
reception; two wires with battery clips
are provided. These are to be hooked
on the antenna and ground posts of the
set, and then hooked onto some con-
venient objects such as a bedstand, wire
fence, ete. If an antenna and ground
cannot be had, the set will work with
either one or the other. After an
antenna and ground have been provided,
all that is necessary is to plug in the
headphones. This automatically turns
on the filament current, thus eliminat-
ing a filament switch. An antenna
condenser is used to make the set oscil-
late at all points on the dial.

A. C. Adapter: The third binding
post, which is located at the top of the
panel, is for the adapter connection,
A wire is connected between this post
and to the plate prong of the detector
socket. To hook up the set as an
adapter, disconnect the antenna and
ground leads from your receiving set
and hook them onto the antenna and
ground posts of the adapter. Hook on
wire to the ground post on the receiv-

SHORT WAVE CRAFT for

$20.00 Prize
Winner

Mr. Klebs® prize-win-
ning set in the Qc-
tober contest is a
dandy little portable.
The "A™  bhattery
compriges a couple
of flashlight cells
mounted under the
sub-pane! along with
the tube, condenser
and other parts. The
“B" battery is en-
closed in an alum-
inum shield inside
the cover; the cur-
rent is carried to the
chassis through the
hinges. This set can
also be used as a
short-wave
“adapter.”

ing set and hook the other end to the
ground post of the adapter. Remove
the detector tube from: the receiving set
and in its place insert the five-prong
adapter which is included in the set.
Connect the wire which leads to the
tube socket adapter to the third binding
post on the adapter. Disconnect the
Jjack plug from the headphones and in-
sert into the jack; this is necessary to
turn on the filament. As the head-
phones have been disconnected, there is
no drainage on the B battery. The
adapter is tuned the same as when it
is used as a set. On some sets the plate
voltage may be too high. If this is
the case, open the midget knife switch
which is located beside the tube. This
puts a 10,000 ohm resistor into the
plate lead and on most sets, will cut
down the plate voltage enough to per-
mit the adapter to be used.

JANUARY, 1933

October Prize Awarded
to Richard Klebs,
Rochester, Minn.

Portable S-W Receiver and “Adapter”

On the first tests the following sta-
tions were received at Rochester, Min-
nesota: when the set was used as both
a set and adapter: W3XAL Bound
Brook, N. J., W2XAF Schenectady, N.
Y., W8XK Pittsburgh, Penn., W8XAL
Cincinnati, Ohio, W1XI Boston, Mass.,
VESGW Bowanville, Ontario, Can., and
a countless number of amateur phone
stations, code stations, and police calls.

A .0001 mf. midget condenser is used,
in connection with four plug-in coils
ranging from 15 to 210 meters, for tun-
ing in the stations. Regeneration is
tuned by a 200,000 chm Clarostat. The
'30 type tube was selected because of
its small size and low filament voltage.
A small size 22% volt Burgess battery
is used for “B” current; its size is
3%”x2%"x2”, For filament current,
two 1% volt large-size flashlight cells

(Continued on page 557)

$20.00 Prize Monthly For Best Set Submitted

@ THE §500.00 Short-Wave Set-Builders’ Con-

test closed on September 30: at least, that
was the final date for the receipt of entries in
the fifth and last monthly “set-builders’ " con-
test. SHORT WAVE CRAFT readers showed so
much interest in the contest, especially as it
drew to a close, that the editors have decided
to offer a $20.00 monthly prize for the best
short-wave receiver submitted.

If your set does not receive the monthly prize
vou still have a chance to win cash money, as
the editors will be glad to pay space rates for
any articles accepted and published in SHORT
WAVE CRAFT. So if your set does not become
a prize winner, it still may win space as an
editorial article for which you will receive a
check.

You had better write the “3S-W Contest Edi-
tor,”” gmiving him a short description of the set
and a diagram, BEFORE SHIPPING THE

ACTUAL SET. as it will save time and expense
all around. A $20.00 prize will be paid each
month for an article describing the best short-
wave receiver, converter, or adupter. Sets should
not have more than five tubes and those adapt-
ed to the wants of the average beginner are
much in demand.

Sets must be sent PREPAID and should be
CAREFULLY PACKED in a WOODEN box!

The closing date for each contest is sixty days
preceding date of issue (Junuary 1 for the
March issue, ete.)

The judges will be the editors of SHORT
WAVE CRAFT, and Robert Hertzberg and Clif-
ford E. Denton, who will also serve on the exam-
ining bonrd. Their findings will be final.

Articles with complete e¢oil, resistor and con-
denser values, together with diagram, must ac-
company each entry. All sets will be returned
prepaid after publication.

www americanradiohistorvy com

REQUIREMENTS: Good workmanship always
commands Pprize-winning sttention on the part
of the judges: neat wiring is practically impera-
tive. Other important features the judges will
note are: COMPACTNESS, NEw CIRCUIT
FEATURES, and PORTABILITY. The sets may
be A.C. or battery.operated, Straight Short-Wave
Receivers, Short-Wave Converters, or Short-
Wave Adapters. No manufactured sets wiil be
considered; EVERY SET MUST BE BUILT BY
THE ENTRANT. Tubes, batteries, etc., may be
submitted with the set if desired, but this is not
essentinl. NO THEORETICAL DESIGNS WILL
BE CONSIDERED! The set must be actually
built and in working order. Employees and their
families of SHORT WAVE CRAFT are excluded.
Address letters and packages to the SHORT
WAVE CONTEST EDITOR, care of SHORT
WAVE CRAFT Magazine, 96-98 Park Place,
New York. N. Y.
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First “HoNoraBLE MEnTION™ to Louis P. Maigret, N ew York

both Pilot 23-plate mid-
gets. The detector tube
output is coupled to the

audio transformer
®

First Honorable Mention

is given to Louis

Maigret for his “Com-

panion” portable short-

wave receiver illustrated

helow. It has a voltmeter

fitted in the top of the
case.

® HERE is a two-tube short-wave

portable receiver of fine gnality and
very low cost. It was designed to give
excellent performance with very smooth
regeneration control, absence of fringe
howl, and accurate filament voltage con-
trol, in order to insure long life for the
tubes. Batteries, coils, tubes, ear-
phone, etc., are all self-contained in the
3-ply wood cabinet which measures
8%"” high by 74" wide by 4%"
deep. An inexpensive suit-case handle
adds to convenience in carrying.

It seems that one important element
is invariably left out, namely the fila-
ment voltmeter. When using 2-volt
tubes, the manufacturers specify that
“an adjustable rheostat must be used
together with a permanently installed
indicating instrument to secure the
proper filament voltage.” Such an in-
strument is obtainable for as low as 59
cents and is a wise investment, because
a new tube costs at least twice that
amount.

The Companion receiver is especially
adapted to portable high frequency
service, but will “do its stuff” just
about anywhere. Simply attach about
30 feet of antenna to it and listen to the
world!

Circuit
A small Hammarlund equalizing con-
denser serves as antenna coupler in
this receiver and may be adjusted eas-

ily for different antenna lengths. Tun-
ing and regeneration condensers are

through a Sprague .01 mf. midget fixed
condenser, and voltage is fed to the
detector plate through a 5000 ohm fixed

resistance. This coupling method is
highly recommended for regenerative
detectors because it does away entirely
with troublesome fringe howl.

The audio transformer primary wind-
ing being at ground potential elimi-
nates any danger of burrn-ent and pro-
longs the transformer’s life ad infi-
nitum. The novel method of mounting
the flashlight cells for “A” supply in-
sures easy access for quick replace-
ment of worn-out cells. A Carter
midget 10 ohm rheostat supplies proper
filament ballast for the tubes, and the
0 to 3 Readrite D.C. voltmeter warns
of any excess voltage. It is advisable
to use a filument-control jack to protect
the batteries against accidental drain
caused by neglect to turn the rheostat
off. 45 volts plate potential is obtained
from two small 2215 volt “C” batteries,
measuring each 4 inches by 2% by
23,

Construction

The % inch thick 3-ply wood for
making the cabinet was obtained from
a discarded portable phonograph, as
were the name plate on the panel and
the carrying handle. Ply wood is read-
ily purchased from any lumber mill or
cabinet maker. A total of five sections
are required: twe 7%"” by 4%" for the
sides; two 7%” by 4%"” for top (Fig.
5) and bottom; and one 8%" by 7%"”

WwWWwWWwW.americanradiohistorv.com

for His Design of An Efficient Portable S.-W Receiver

for the back door. This latter section
{(Fig. 3) is sawed in two exactly 4
inches from the top, and is hinged hori-
zontally to the lower half. The lower
half of the door is hinged vertically te
the side of the cabinet. This arrange-
ment is more convenient for removing
coils and batteries. Small hooks and
eyes serve to keep this double door
closed.

After cutting out the voltmeter open-

ing in the top and drilling other neces-
sary holes, assemble the box with small
brads and set with good thick glue.
This should dry sufficiently in about
four hours. Now, to make the alumi-
num panel fit perfectly, it becomes
necessary to slice out from the inside
front edge of the cabinet, a narrow
strip 1/16” wide on all sides, the thick-
ness of one ply of the wood. This is
easily accomplished with an old razor
blade or a sharp knife. The next step
is to mount the back door on its hinges
and then proceed with the painting.
Black brushing lacquer may be used,
or any other color to suit the construe-
tor. After the paint has dried, the
carrying handle may be mounted on
the top.

After all necessary holes have been
drilled in the panel and (Fig. 1 & 2)
the bakelite shelf, assembly of the parts
is tn order. First, mount the four
aluminum corner posts on the shelf,
after which the coil socket may be in-
stalled in its hole. The four spring
clips for the flashlight cells (grid-leak
clips are ideal fer this purpose) are
then put in place with 6/32 screws and
nuts, being sure to insert a soldering
lug under each. Now suspend the
audio transformer and the RF choke
coil on the under-side of the shelf with
6/82 screws.

Now to the aluminum panel: Mount
the tuning condenser in the center hole,

(Continued on page 558)
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Second Honorable Mention goes to
Ewald Zischewsky, of Racine, Wiscon-
sin, for his excellent 3-tube short-wave

receiver, having R.F., detector and
A.F. stage.
® HERE is as efficient and simply

constructed an A.C. receiver as can
be found anywhere. It is completely
shielded, and employs a '24 or ’35 in
the R.F. stage, a '24 detector, and a
’47 amplifier.

Being a “ham,” simplicity and com-
pactness, as well as efficiency were
aimed at. Its mechanical as well as
circuit arrangement is a little different
from the ordinary. The chassis is an
aluminum cake pan, which can be pur-
chased for 25c. The rest of the cabinet
consists of two pieces of zinc, cut to the
proper dimensions and bent at the pro-
ver vlaces to form two corners. Then
the two pieces are bolted together, and
then bolted onto the chassis. Another
piece hinged onto these serves as the
lid of the cabinet. No dimensions are
given, because the constructor can build

SHORT WAVE CRAFT for

JANUARY, 1933

the cabinet to the desired size. The

resulting cabinet is solid and has a

fairly good appearance, but costs little
and is free from the noises that some
%abinets that are joined at the corners
ave.

R. F. Stage Features

The set itself has plenty of pep and
selectivity. The R.F. stage of this re-
ceiver has some advantages over the
ordinary methods used. Usually, direct
coupling is used between the plate of
the R.F. tube and grid coil of the de-
tector. As a result, the plate voltage
of the R.F. tube is in the detector or
coil. The disadvantages of this ar-
rangement are: there are potential
strains across the grid condenser (and
across the tuning condenser), with pos-
sible leakage. Another system is to

——— f——

Second “Honorable Mention”
Awarded to Ewald Zischewsky, Racine, Wisc.
For His 3-Tube ‘¢A-C.* Short Wave lkce_iver

use a primary coil and thus couple the
plate of the R.F. tube to the detector.
Its chief disadvantage is the construec-
tion of the coil and the necessity for
using six-prong coils and sockets. The
system used in this receiver, using a
resistance of 65,000 ohms for the R.F.
tube’s plate impedance, and a .00015
mmf. condenser to by-pass the R.F.
energy from the plate of the R.F. tube
to the detector, overcomes these disad-
vantages; besides making the receiver
extremely sensitive and selective.
Because of restricted space and a de-
sire for simplicity, a radio-frequency
choke was used in the antenna circuit
of the R.F. tube. A radio frequency
choke, although not as sensitive as a
tuned circuit, still has advantages over

(Continued on page 566)

Third “Honorable Mention®’ To william Bole, Sharon, Pa.

The “Pie-Tin” Receiver

® THE main idea of this set is to
have an ordinary hook-up entirely

shielded; in hunting for a shield the

author became convinced that two

aluminum pie-tins would be excellent

for this purpose.

The two pie-tins are obtained in
any five-and-ten cent store and are
placed one on top of the other as
shown. They are both cheap and
easily obtained.

One pan is used as the panel. After
the panel is drilled a piece of bakelite
or hard rubber panel is then cut to
fit inside of pan and then drilled as
required.

The parts are then mounted inside
of the pan used as a panel, with the
exception of the transformer, which
is mounted on the outside.

The RF choke is wound on a wooden

Third Honorable Mention is awarded to
William Bole for his “pie-tin” S-W re-
ceiver here illustrated.

www.americanradiohistorv.com
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thread spool which is cut in half and
then turned down to %% inch in diame-i
ter; it has 150 turns of No. 30 double
cotton covered wire.

The coils are all wound on tube
bases and when they are all wound
and tested they are filled up with seal-
ing wax; they cover approximately
from 25 to 80 meters.

The wiring of the set is done in the
usual way, making the leads as short
as possible. The antenna coil is wound
around the coil socket between the
socket and the panel. Tt consists of
10 turns of No. 24 cotton covered wire.

A .5 ampere automatic fixed .rheo-
stat is connected in series with the A
plus lead of the two '01A tubes. The
set is connected to the batteries by
means of a three foot color coded
cable.

(Continued on page 566)
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Top view of the 150 to 3,000 meter receiver,

A “Long Wave” Receiver

With Wavelength Range of 150 to 3,000 Meters

® A LONG WAVE receiver is very

useful in any ham station. On the
bands around 1,000 meters steady code
signals may always be heard. The sig-
nals have a leisurely, consistent char-
acter and there is little fading or inter-
ference. Many stations send for hours
at constant speeds varying from ten to
sixty words per minute. These trans-
missions make ideal code practice.
Then there are the foreign broadcast
programs, aeronautical and transatlan-
tic phone stations, as well as the press
and weather reports.

The receiver described was built
with the idea of avoiding the usual ar-
ray of plug-in coils. An old inductance
switch was mounted on the panel and
arranged so as to connect three fixed
condensers, either singly or in combi-
nation, in parallel with the tuning con-
denser. This arrangement provides an
unbroken secondary capacity range of
zero to .0035 microfarads. Only two
plug-in coils are necessary to tune
from 150 to about 3,000 meters.

| LONG WAVE STATIONS
i {Brief List) l

Wave Power,
Length, kilo-
Meters Name of Station watts
1796—Lahti, Finland. a 54 |
1635—Konigswusterhausen (Ber-

lin, Germany). . 75
1554—Daventry, England. 35
1481—Moscow, RAL.. e == 1
1446—Eiffel Tower (Paris, |

France) 15
1411—Warsaw, Poland. 158
1352—Motala, Sweden......—.......... 40
1304—Moscow, USSR....._.._.. 100
1200—Revkjavik, Iceland..... 21
1153—Kalundborg (Copen-

hagen, Denmark) 10
1103—Moscow {(Popoff). oy -
1671—Oslo, Norway.. 75
I -

— =

By C. E. LINDBERG
WS8CIL

i

Long Waves! A new target to shoot
at! Here’s your chance to explore
a brand new field. Build one of
these LONG WAVE receivers and
see what you can hear. Warsaw,
with 158,000 watts, should knock
your ears off! Let’s know your
results.

e i R LSRR S N e AR M S

The construction of the receiver is
already shown in the photographs. The
vernier dial controls the tuning con-
denser C1, the center dial C2 and the
right hand dial, the potentiometer R2.
The vernier dial was used because it
was handy. It is not needed but it is
convenient for DX or phone stations.

The tubes, transformers and the de-
tector rheostat are mounted on the
bakelite subpanel at the rear of the set.
The AF rheostat and the by-pass con-
denser are placed on the baseboard.
Two lamp cord sections, six feet long,
are used as a battery cable, They are
brought out at one side. Three grid-
leak condensers are mounted side by
side and provided with short leads so
that the capacity may be adjusted if
desired. A single condenser of .001
mf. size may be used. A small sheet
of aluminum mounted between the
panel and the tuning condenser effec-
tively eliminates hand ecapacity effects.

The coils are provided with pieces
of bus-bar and plu% in to the binding
post strip mounted between condensers
C1 and C2,

Both coils are wound on cardboard
forms of 13% inches outside diameter.
The smaller coil has 35 turns of No. 26
D.C.C. wire for L1. It is wound in
seramble fashion in two layers. The

{Continued on page 570)
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Diagram showing ingenious condenser switching scheme for tuning in waves 150 to 3,000 meters
In length
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Mr. Shuart, well-known eastern amateur, recently huilt and very successfully operated this neat-appearing 5-meter transmitter.

® THE past year has shown a consid-
erable increase in the number of
amateur stations operating in the five
meter band, and a lot of fine work has
heen done. However, some amateurs
have given up five meter activity be-
cause of their poor locations or be-
cause of the transmitter itself. Not
much can be done about the location,
but we can change our transmitter.
We have found that extremely low
power has a very limited range and
a hard job competing with the high
background noisc level of the present
day super-regenerative receiver. As
we increase the transmitter power, the
ettective range is greatly increased.
Therefore, the plate voltage on the
type T1A or 12A, or whatever tubes
happen to be in use, was increased to
around 300 volts, and in some cases
even more. This was all very fine but
the tubes developed a habit of going
“west.”” At least this happened niore
times than was pleasing at the author's

station, and many other amateurs have
had the same trouble.

We then turned to the old standby,
the type '10 with 300 to 400 volts on
the plate. To our disappointment the
output was no higher than with the
smaller tubes, even with much higher
inputs, with the disadvantage of be-
ing harder to modulate. This proved
even worse than the blowing of the
smaller tubes, because the modulator
had to be a single type '50 with 500
volts on the plate. After all, percent-
age of modulation plays a very im-
portant part in the effective range of
any phone transmitter.

So it can be seen we need a tube
with good efliciency around five meters,
with from 300 to 400 volts on the plate
and still have low enough input to be
completely modulated with a single
type '50. With these facts all in mind
a search was made for that tube, a

large number being tried, and finally

Sl Ao

Top view of Mr. Shuart’'s 5-meter transmitter.

wWwWw . americanradiohistorv.com

the type 46 was selected as the most
suitable.

46 Type Tube Ideal for 5 Meters

This tube (the 46 type) will oscil-
late far below five meters, and the
plate efficiency is high. The input was
lower than other tubes and proved
easier to modulate. The extra grid
in this tube is connected to the plate
when used as an oscillator, as shown
in the diagram. It might be well to
mention at this point that the type 46
makes a very fine radio frequency am-
plifier, when used in a five meter mas-
ter oscillator, power amplifier circuit.
The extra grid in this case 1s 'con-
nceted to the control grid, and both
are connected to the negative through
a radio frequency choke and requires
ro grid bias.

Getting back to our oscillator
(which of course is push-pull), the grid
leak necessary to bring the current to

Hottom view of the 5-meter push-pull transmitter,
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QOur 5meter Transmission

Mr. Shuart here describes a new 5-meter phone transmitter
circuit which he has tested out very successfully. The trans-
mitter employs an ’82 rectifier, *27 voice amplifier, 50 modu-

lator and push-pull 46 oscillator.

about 100 ma. was 50,000 ohms, when
400 volts was applied to the plates.
This input was just a bit too high to be
modulated one hundred per cent by our
’50. However, this can be modulated
easily with a pair 46’s in class “B”
push-pull, and give higher power than
the outfit herein described. But with
class “B” the modulator requires its
own Separate power supply with a sub-
sequent increase in the cost of con-
struction. The highest input to the
oscillator that the ’50 would modulate
was 300 volts at about 90 ma. Even
this required some juggling of the grid
bias on the modulator tube. At this
input the 46’s gave far more output
than anything tried. This just about
covers the tube problem. Now the ac-
tual transmitter designed and used by
the author will be described.

The foundation of this transmitter
is a 10 x 18 x 3 inch stee! chassis, and
provides ample room to mount all parts.
A pleasing finish can be had by giving
the chasis a thin coat of aluminum
paint after all drilling is done.

Power Transformer

The power transformer must have a
high voltage winding capable of sup-
plying 500 volts at approximately 175
milliamperes. Three filament windings
are required: one 2.5 volts for the 82

Its cost is very nominal

rectifier tube, one 7.5 volts for the
modulator, and another 2.5 volt wind-
ing for the two 46 oscillator tubes and
the '27 speech amplifier.

The single 30 henry choke used in
the filter must also pass 175 ma. with
good regulation. This choke with a
two mf. condenser on each side gave a
hum-free carrier in the receiver. A
voltage divider of 100,000 ochms across
the power supply improved the regula-
tion. The tap on this resistor which
supplies plate voltage to the speech
amplifier must be by-passed with a one
mf. condenser.

The reason for describing the power
supply first is that unless the power
supply is capable of supplying the
above voltages at the required current
the builder will not get very gratifying
results. As the voltage to the oscil-
lator has already been dropped to 300
volts, a power supply with poor regu-
lation is liable to deliver from 200
volts downward, with the dropping re-
sistor shown in the diagram. So it
can be seen that any old power supply
just will not do.

Modulation Choke

Next comes the modulation choke or
constant current choke, whichever one
wishes to call it. This choke must pass
the full plate current of the oscillator

By GEORGE W. SHUART,
W2AMN—W2CBC

and the modulator combined, and still
not impose so much resistance in the
circuit that the voltage drop is enor-
mous. It is easy to lose as much as
100 volts in this choke. So it is rec-
ommended that a 15 henry choke with
a low D.C. resistance, and capable of
passing at least 175 ma., be used.

A resistance of 2,000 ohms at one
hvndred ma. is used to drop the oscil-
lator plate voltage. This gives a 200
velt drop. If this resistor is rated at
less than 100 ma. the drop will be
riuch more than 200 volts and will re-
sult in low oscillator output. The
audio by-pass condenser across this re-
sistor is one mf. and is rated at about
800 volts. So much for the power sup-
ply.

Oscillator Not Complicated

The oscillator is not a bit compli-
cated; in fact by-pass and blocking
condensers, R.F. chokes, etc., are left
out, making it quite simple. The R.F.
chokes were left out because they are
not needed in a properly balanced
push-pull circuit. If the tubes match
up, if the grid and plate coils are
tzpped as near as possible to the elec-
trical center, and if the circuit sym-
metrically laid out, there is not the
slightest indication of R.F. in the low
potential wiring or the plate supply lead.

(Continued on page 571)

SPLIT STATOR TUNING CONDENSER 4% — — — — — =
T0 ANTENNA ~ 22:3 ‘ [ . o
FEEDERS \ ; 27 oo @ 50
4 K / O ()
4 TOP VIEW
/ S SHOWING
! LOCATION 46 f
t oF
TuBE
// SOCKETS
46 ‘82
PLATE ~ 10,000 pS @ 3
coiL OHMS i i -
—200MM CT. - — - — - - _— =
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Wiring diagram for Mr. Shuart's 5-meter push-pull transmitter, using 46 tubes in the oscillator.
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Above—Attractive appearance of the 3-tube short-
into the
Plug-in coils are used as the

wave receiver; right—looking down
3-tube receiver.

picture shows.

A 3-Tube

SHORT
WAVE
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This 3-tube receiver represents a very popular sized set,
due to its economic first cost and its smooth and satis-
This receiver employs an R.F.
stage, a regenerative detector and an A.F. output stage.

-—

Particularly Suited to Beginners

® TO HEAR short-wave stations lo-

cated thousands of miles away, with
a receiver of minimum first cost but
capable of reproducing signals of good
auality, is the goal og every radio ex-
perimenter today. The accompanying
photos show the appearance of a 3-
tube short-wave receiver which is ca-
pable of giving excellent results. This
particular model is an experimental
one which was built for special tests
by National engineers, but which is
not a regularly manufactured model.
In other words, you have the benefit
of private engineering research with-
out having to purchase a complete in-
strument and you can buy the parts in
the open market, many of the parts
probably being available from your
collection.

This 3-tube receiver ensures excel-
lent “DX” or long distance reception,
due to the screen-grid tube used in a
radio frequency stage, ahead of the
regenerative detector. Maximum am-
plification is achieved in the regenera-
tive detector stage by utilizing a '36
screen grid tube. The R.F. stage also
employs a screen grid six volt tube of
the ’36 type, while the audio stage
uses the '38 type of output pentode.

By H. W. SECOR

Stability is obtained in the audio fre-
quency stage by using resistance
coupling between the detector output
or plate circuit and the grid of the
AF tube.

This reliable 3-tube set can be used
very nicely with a pair of 2000 ohm
or higher resistance headphones, or
the output may be fed into a power
amplifier of one or two stages. This
receiver may be operated from ‘“A”
and “B” batteries or also from a good
“A” and “B” eliminator.

Data on the coils and tuning con-
denser in the detector circuit are given
herewith. The antenna is choke-cou-
pled to the grid of the R.F. tube and
may have an inductance of 60 to 85
millihenries. The regeneration is con-
trolled by a 50,000 chm potentiometer
which accurately varies the voltage
applied to the screen grid of the pen-
tode detector.

The radio frequency choke, R.F.C. in
the tickler plate circuit of the de-
tector, may have a value of about 28
to 30 millihenries, or it may consist
of about 700 turns of No. 36 insulated
magnet wire (silk covered enamel)
wound on a %" diameter dowel stick
or cork. Wind coil in slot or between

www.americanradiohistorv.com

separators 3/16” wide, random fashion.
This choke is of extreme importance
and it is therefore strongly recom-
mended that the finest type possible,
such as the new National type 100,
wound on an Isolantite core, be util-
ized. The coupling resistors, joining
the output of the detector to the input
of the A.F. stage, have values of .25
megohm and 1 megohm, respectively,
the two resistors being coupled through
a .01 mf, fixed condenser.

The 6-pin coil socket is mounted
about 1” above the metal subpanel and
the coils should be kept a distance of
at least % ” from the metal cabinet,
to avoid all undue losses and also
broadening of the tuning or lack of
selectivity. The forms used are made
of National R39 material, which en-
sures the minimum loss at these high
frequencies; this material is far su-

erior to ordinary bakelite. The tick-
er coil “T” may be wound in the slot
at the bottoem of the National form;
the primary winding can be wound in
between the turns of the secondary.

The R.F. choke coupling the antenna
to the ground and to the grid of the
R.F. tube may comprise 350 turns of
No. 36 (silk covered enamel) magnet


www.americanradiohistory.com

SHORT WAVE CRAFT for JANUARY, 1933 539

wire wound on a 12” diameter dowel

stick, the coil being 3/16” thick and TICKLE
random wound (helter skelter style}. §7\$T’ ey
The main variable tuning condens- ®

er connected across the secondary, S,
of the regenerative coupler has a ca-
pacity of 90 mmf. or .00009 mf. You
can substitute other values of tuning
condenser such as 140 mmf. if you
already have coils or data for that
value of tuning condenser and wish
to use them instead.

Data on National “Short Wave” Coils

The secondary winding of the coils
is shunted by 90 mmf. (.00009 mf.)
variable condensers. Diameter of coil
forms 114 inches:

No. 10 coils, covering from 9 to 15 meters:
Secondary 2 5/6 turns of No. 16 Enamel
Primary 1 6/6 turns of No. 34 Enumel
Tickler 3 turns of No. 32 Double Silk.

No. 11 coils. covering from 14.5 to 25 meters:
Secondary 6% turns of No. 16 Ename!
Primary 3 5/6 turns of No. 34 Enamel
Tickler 3 turns of No. 32 Double Silk.

No. 12 coils, covering from 23 to 41 meters: ! L .G 5.6.
Secondary 11 5/6 turns of No, 18 Enamel N -

Primary 7 5/6 turns of No. 34 Enamel
Tickler 3 turns of No. 32 Double Silk.

No. 13 coils, covering from 40 to 70 meters:

Secondary 19 5/6 turns of No. 18 Enamel

PHONES

"} YELLOW | GREEN
re

Primary 12 5/6 turns of No. 34 Double Silk
Tickler 4 turns of No. 32 Double Silk. “owe M
No. 14 coils, covering from 65 to 115 meters: (FILAMENT)
Secondary 34 5/6 turns of No. 24 Enamel [
Primary 21 5/6 turns of No. 34 Double \\ TICKLER 67.5Vv 180V LOOKING DOWN
Cotton IN SLOT -1 - ON SOCKET.
Tickler 4 turns of No, 32 Double Silk.
No. 15 coils, covering from 115 to 200 ineters:
Secondary 62 5/6 turns of No. 28 Enamel The schematic wiring diagram for the 3-tube receiver here illustrated and described,
Primary 38 5/6 turns of No. 32 Double Silk is shown above. A stage of screen-grid R.F. is used ahead of a regenerative detector
Tickler 5 turns of No. 32 Double Silk. with 8.G. fube, together with a powerful A.F. stage utilizing a 38 pentode.

——————— 6.3V,ACORDC————=

\
ANT. ouTPUT ouTPUT GND e "aat e P
@ \*? \,? @ - A4 B+67%2v. 8+i’180V : B-
> } BLACK i%GREEN E»BLUE - RED
| = - YELLOW
T > -
£

®

’
e DET.

FILAMENT

GND.

For those who are not so well initiated in the building of short-wave sets, the editors have had the above picture-diagram espe-
cially made. Anyone who has the least knowledge of radio or electrical circnits can easily follow this diagram and should
achieve splendid results.
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Tuning of the halanced-detector super-regenerator is made
ecasy by the use of a National velvet vernier dial.

Sy

SUPPRESSOR
FREQUENCY
GENERATOR

-

has presented in the past.

N —7
Diagrams, ahove, show a novel connection
of balanced-detector tuhbes; Fig. 3 shows
hook-up of apparatus to Acme 30 K.C.
transformer.

SHORT WAVE CRAFT for JANUARY,

A Balanced-Detector

1933

By CLIFFORD E. DENTON

® ONE of the

major difficul-
ties encountered
in operating re-
ceivers using
super - regenera-
tion is the aection
of the detector or
super - regenera-
tive tube when
the ecircuit am-
plification is too
high. Under this
condition the tube
breaks into self-
oscillation and the super-regenerative
action does not take place.

An interesting circuit was tried by
the author which has the qualification
of eliminating this tendency of self-
oscillation in the Super-regenerative
tube circuit. Here the tubes are used
in a peculiar circuit. Note that the
grid eircuits are in push-pull and that
the plate circuits are connected in par-
allel. A point in this ecircuit’'s favor
is that of lowered plate impedance. The
two plate cireuits are in parallel so the
impedance is half that of a single tube
under the same operating conditions.
This gives a more satisfactory match
for phones and is more convenient when
audio amplifiers are to be used to in-
crease the output. It is hard to match
tubes with transformers or a pair of
phone so that the most satisfactory
transfer of energy will take place under
the normal operation of tubes as bias
detectors.

Breaking this circuit down so as to
study it, let us look at Fig. 1. A radio
signal applied in the ordinary manner
will not cause a feed-back of energy
into coil L2 from coil L because the
grids are equal and opposite in phase
and the plate currents will be constant.
Placing a center-tapped coil in the
cathode leads, as shown in Fig. 2, will
act as a means of supplying the quench-
ing frequency from the local oscillator.

A novel super-regenerative receiver is here presented with con-
structional details by Mr. Denton, well-known to our readers for
the many practical and outstanding short-wave receiver designs he
This particular receiver eliminates the
usual tendency of the detector or super-regenerative tube breaking
into self-oscillation and thus nullifying the super-regenerative action.

Tubes V1 and V2 should have the sanie
approximate value of mutual conduect-
ance, as the action of the circuit is bet-
ter when they are matched. This point
is mentioned for the best results,
though the circuit will work with tubes
with mutual conductance variations of
25 to 309%. The closer the two tubes
are matched the better will be the re
generative action.

The voltage output of the quenching
frequency generator is supplied to the
cathode circuits of the two detector
tubes in opposite phase, as indicated
in Fig. 2. This voltage developed by
the local oscillator during one half of
a cycle will increase the effective volt-
age on the grid of one detector tube
and decrease the voltage on the grid
of the other tube. With unequal volt-
ages applied to the two grids there will
be a change in the mutual conductance:
of both tubes as far as the signal fre:
quencies are concerned, so that some
feed-back will take place between L
and L1 of Fig. 2. When the opposite
half of the quenching frequency cycle
appears across L3 it will cause a volt-
age in reverse phase, as shown in the
dotted lines. Thus the two tubes are
made unequal as far as their mutual
conductances are concerned and some
energy is fed-back, as stated above.
This energy will be in reverse phase
to that which flowed on the first half of
the quenching frequency cycle.

As long as the quenching frequency
generator is funetioning there will be
a regenerative and degenerative feed-
back action from the coil L to coil L1.
Now the value of the two feed-backs
are equal, so all of the energy that may
be present in the feed-back coil during
the period of regenevation will be nulli-
fied during the degenerative period.
This degenerative action will throw the
circuit out of oscillation even though
the values of the two feed-backs are
equal, due to the resistance of the ecir-
cuit, which aids the quenching action

FIG. 4

.

vy S
T0 GRID OF V2 —>T0 GRID OF V1 RED RING
lli i ~__ %
-Ct
5+ SMALL 3 ."}”L:ﬁ
HOLE CENTER B T
Tap — —p == =20
\ 3+
\
MOUNTING MOUNTING
HOLE HOLE THIS MUST
BE DONE TO
TO R.EC L5 TO Py ATES OF viaNOV2 ALL COILS
LOOKING DOWN ON TuF
COIL SOCKET FIG S

Diagrams, above. show the proper coil socket connections :_n Fig. 4; Fig. 5 above,
how the center tap is soldered to the plug-in coils.
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Super-Regenerative Receiver

of the degenerative portion of the cycle
and tends to prevent the regenerative
portion from building up to wvalues
which would cause self-oscillation in
the ecircuit.

Construction Details

The construction of the set is shown
in the photographs and should offer no
trouble to the builder. A wooden base-
board is used with an aluminum front
panel so that hand-capacity effects are
reduced to a minimum.

Parts mounted on the front panel in-
clude the phone terminal block, oscilla-
tor frequency selector switch and the
oscillater power control. Of course the
tuning dial is placed in the center of
the panel with a rod of sufficient length
to reach the tuning condenser coupling
unit. The rest of the parts are mounted
on the chassis with wood screws or are
held in place by the wiring. The photo-
graphs should furnish the builder with
all information necessary to duplicate
the original set.

A winding must be placed on the core
of the Acme transformer. This consists
of 120 turns of No. 28 silk covered wire.
Leosen the two top machine screws
holding the core in place and slide the
L shaped section out of the frame.
Random-wind 60 turns of wire and then
leave a 6 inch long loop. This loop will
serve as the center tap connection of
the oscillator pick-up winding. Then
continue with the additional 60 turns,
which will give the required number of
turns.

Wiring
Run all wires directly to their points
of connection. Do not try for looks, but
for results! Make all connections clean
ones. Poorly soldered connections make

receivers noisy especially if they are
high-gain short-wave receivers.

L

P
3B

Rear view of Mr. Denton’s latest short-wave receiver—the halanced-detector super-
regenerator; the third tube has heen left out of the socket at the right for clarity.

When making the special connections
to the Acme transformer follow the de-
tail wiring diagram of Fig. 3. If the
diagram is followed correctly there will
be no difficulty in getting the tube to
oscillate. Figure 4 shows the proxer
coil socket connections. Remember that
the tube tends to go into oscillation only
when the local oscillator is working.

Operation

The set is placed into operation by
connecting a power supply unit that
will give the required voltages. The
author used the power supply unit de-
seribed on page 82 of the June, 1932,
issue of SHORT WAVE CrAFT. This unit

(Continued on page 571)
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Schematic and picture diagrams are presented above, so that the uninitiated as well as the experienced short-wave fan can build
this latest creation of Mr. Denton’s—a super-regenerator receiver with halanced detector.
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Photos above show front and rear of the author's crystal controlled oscillator.
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FIG |
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ASTB AT

Fig. 1 (top)—Fundamentals of piezoelectric ef-

fect. Fig. 2 {center) shows varions applications

of quartz crystals. Fig. 3—Tuned grid circuita:

(C) that of the crystal oscillator shown in pho-
tos.

Crystal Oscillators
and Crystal Control

By A. BINNEWEG, Jr.

@® WHEN a natural quartz crystal is
cut in a definite way with parallel
faces, and is sufficiently thin, it will
oscillate at a radio frequency. Such a
crystal can be used to control the fre-
quency of a vacuum-tube oscillator.

The internal structure of a quartz
plate is such that when a pressure ex-
ists between the parallel surfaces, a
positive charge aEpears on one surface
and a negative charge on the opposite
surface, as shown in Fig. 1B, which il-
lustrates this fact clearly. A weight,
W, is placed upon the crystal; this ex-
erts a pressure on it causing the ap-
pearance of the charges shown. If the
weight is suddenly removed, the crys-
tal will expand, passing through the
“neutral position” and at some instant,
charges will be reversed as shown in
Fig. 1C. In order tc use the crystal in
a vacuum-tube crystal oscillator, it
must be provided with a holder consist-
ing of a pair of metal plates, as shown
in Fig. 1A. A simple holder would
consist of two metal plates held to the
crystal by means of a rubber band. The
frequency at which the crystal oscil-
lates depends upon its dimensions.

Suppose that such a plate is careful-
ly cut to oscillate at a radio frequency.
The frequency at which it will oscillate
will be remarkably steady, changing
slightly with the temperature. How-
ever, the change in frequency with
change in temperature is not considered
of great importance in this discussion.

Figure 2A shows a mounted crystal
connected to a vacuum tube., This looks
good and shows the essential connec-
tions, but it won't work. It is some-
thing like the connection of Fig. 2B in
this respect. Fig. 2C is the same as
Fig. 1A, except that a small R.F. choke
and a resistance have been connected
across the crystal. This cirecuit will op-
erate provided the tuned circuit, LC, is
tuned to the frequency of the crystal.

www.americanradiohistorv.com

When the circuit LC is not tuned to the
natural vibrating frequency of the
crystal, no electronic “kicks” are passed
back through the tube to keep the crys-
tal going. The feedback through the
grid-plate capacity must be sufficient to
supply the grid ecircuit losses and keep
the circuit oscillating. Fig. 2D is a
more practical arrangement. The re-
sistance R of Fig. 2C has been replaced
by a suitable battery.

The action of a crystal oscillator is
not difficult to understand. To those
who know anything about oscillators,
Fig. 3A is familiar; it is a tuned plate
tuned grid oscillating circuit. If its
action is understood, the operation of
Fig. 3B is also understood. This cir-
cuit is the same as Fig. 3A, except that
the grid electrical oscillating circuit
has been replaced by a mechanical one.
The frequency of the crystal cannot, of
course, be varied. It i3 similar to a
coil shunted by a fixed condenser. Fig-
ure 3C gives the connections of the
crystal oscillator shown in accompany-
ing photographs. This oscillator is suit-
able for use in the engineer’s labora-
tory.

Practical Crystal Oscillators

When building up a practical set,
there are certain factors which must be
considered. A crystal oscillator of the
type to be described can be used for
many different purposes. Its first use
is to furnish a fundamental oscillation
of constant frequency, and harmonics
thereof. Ordinarily, the frequency fur-
nished is sufficiently steady without the
use of any temperature-control boxes
as are commonly used in transmitting
stations, where the frequency must be
maintained at an extremely steady
value. The frequency furnished by a
dynatron oscillator compares favorably
with that of a crystal oscillator without
temperature control, provided the space

(Continued on page 572)
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The Short-Wave Beginner

BY C. W. PALMER

@® THE last change that we made to

our Beginner's Set was the addition
of a second tube to amplify the sounds.
We learned how a tube could be used
to increase the volume of programs.
At that time, we also promised to ex-
plain how to make a second amplifier
to give full rounded loudspeaker tones
on even distant stations.

In making the latter amplifier, which
is usually called a “power amplifier,”
we need much higher “B” battery
volsages than we have used up to now.
As an economy measure and also to do
away with the batteries which will re-
quire replacement after a short time,
we will combine a power supply unit
with our power amplifier. This power
supply unit is plugged into the alter-
nating current electric light line and
changes the alternating current to di-
rect current.

To make this change, a “rectifier
tube” is used. This type of tube will
only pass a current in one direction, so
that as the direction of the alternating
current reverses, the current passing
through the tube is all in one direction.
This current, however, is not steady,
but keeps increasing and decreasing in
voltage. We must use some means of
steadying this current or the variations
will affect the operation of our re-
ceiver.

We will remember that a condenser
stores electricity; so, if we connect con-
densers correctly to the rectifier tube,
they will store electricity when the
voltage increases and supply current
when the voltage decreases. This ac-

tion of current keeps the voltage con-
stant.

In addition to the rectifier tube and
the condensers, we will need a trans-
former, to change the voltage of the
110 volt electric light line to the high

No. 7 of a Series.

An amplifier to give full loud-

speaker volume and a power

unit that will be used to supply
all the power for the set.

voltage needed for the “B” supply and
the low voltage required to light the
filaments of the tubes. Several other
parts are needed which we will describe
as we come to them.

Constructing the Unit

First, we must obtain all the parts
needed for our unit. These are listed

below:
1—Power Transformer—Thordarson
type T1450.

2—30 Henry Choke Coils—Thordar-
son type T1442.

1—500 Henry Choke Coil—Kenyon
type BC5000.

1—Dry Electrolytic Condenser (8 mf.
in each of two sections)—Con-
course type M-16.

1—Dry Electrolytic Condenser (10
mf.) Concourse type A-10.

2—2 mf. filter condensers—Polymet
type 261.

1—.01 mf. fixed condenser—Polymet
type C-674.

1—15,000 ohm
Electrad.

1—500,000 ohm resistor-—Polymet (1
watt size).

1—4 prong Tube Sccket—Alden.

1—5 prong Tube Socket—Alden.

1—80 Rectifier Tube—Triad.

1—47 Pentode Tube—Triad.

1—Grid-Leak type, Resistor Mt'g.

1—Power Toggle Switch.

1 1b. Bell Wire (No. 18).

2 pieces of bakelite tubing, 2 inches
in diameter and 3 inches long.
1—Wooden baseboard—15 inches by

8 inches by 1 inch.

Voltage Divider—

A Power Unit and Pentode Amplifier

12—Binding posts—Eby Junior.

1-—Rell hook-up wire.

1—10 foot piece of flexible electric
light cord and a plug.

Mount the parts on the wooden base-
board in the positions as illustrated.
You will notice that the power trans-
former is shown on its side, to show
how the connections are made to the
contacts on the bottom. The coils L4
and L5 are choke coils to prevent noises
from entering the set through the elec-
tric light lines. They consist of 50
turns of bell wire (No. 18 double cot-
ton covered wire) wound on the pieces
of 2 inch diameter tubing. The
remainder of the wiring is clearly in-
dicated. Three leads pass through a
hole in the bottom of the power trans-
former. They are colored black, green,
and yellow. The black and green leads
are connected to the power line through
the coils that we just mentioned.

The yellow wire is fastened to a
iece of hook-up wire and run to the
ower side of the 450 ohm resistor.
Contacts 1 and 2 on the transformer
are wired to P and G on the 80 tube

socket, respectively. Number 3 contact
is connected to the bottom of R3; Nos.
4 and 5 are soldered to the F contacts
on the 80 tube socket; contact No. 6 is
connected to the binding post marked
E; No. 7 contact is wired to the bind-
ing post A; No. 8 and No. 11 contacts
on the transformer connect to the two
F posts on the 47 tube socket; No. 9 is
wired te binding post D; No. 10 con-
nects to post B and No. 12 is soldered
to post C. These are the difficult parts
of the wiring. With the experience we
have had thus far with our short wave
receiver, we should have no difficulty in
wiring the power unit.

(Continued on page 563)
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Schematic and picture diagrams showing how to build power unit and pentode amplifier for S-W beginner’s set previously described.
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Fig. A—A neat stage of tuned radio-fre-

quency amplification
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Fig. B. above, shows uauthor's suggested
arrangement of shielded R.F. stage. Fig.
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How to Add R.F.to

By A. BINNEWEG, JR.*
Adding Radio-Frequency Amplification. How to Make R. F.

Tuning Coils.
to Make R. F. Choke Coils.
Stage to Any Set.
Set.

® MANY readers of SHORT-WAVE

CraAFT have undoubtedly by this time
heard stations from nearly every oth-
er part of the world on the two-tube
receiver described by the author in the
December issue of this magazine. Re-
ceivers of this kind have proved ex-
tremely popular. . .

The purpose of this article is to give
further information on this most popu-
lar receiver, for extending its qsefql-
ness, increasing its power to bring in
distant stations, and “stepping up” the
volume. Although intended primarily
as a supplement to the previous article,
it contains useful information that can
be applied to any existing sets.

For example, it shows how to add
either a tuned or an untuned stage of
radio-frequency amplification to any
existing receiver, together with all the
constructional and coil-winding infor-
mation, how te change from D.C. to
A.C. tubes, how to use R.F. and audio
pentodes, and much other valuable in-
formation which any set constructor or
prospective set constructor ecannot af-
ford to miss.

Short-Wave ‘“Radio-Frequency”
Amplifiers

Although ordinary three-element
tubes have been known to function
fairly well at wave-lengths of the or-
der of 80 meters, in tuned ?adio-fre-
quency amplifier circuits, yet it may be
stated as a general rule that, for any
noticeable gain on short waves, 1t 1Is
necessary to use screen-grid tubes. In
other words, do not attempt the con-
struction of a radio-frequency amplifier
employing ordinary three-element
tubes. This is mentioned for the benefit
of “newcomers” to short waves.

Untuned or Tuned R.F. Amplifiers?

Because selectivity is not the pri-
mary consideration in the design of the

How to Adjust R. F. Tuning Coils.
How to Add an Untuned R.F.
How to Add a Tuned R. F. Stage to Any
How to Use R. F. and Audio Pentode Tubes.

How

ceiver, untuned stages of R.F. ampli-
fication are often used ahead of the de-
tector. However, the amplification af-
forded by an untuned R.F. stage is
small, compared with that given by a
tuned stage. Any kind of an R.F. stage
ahead of a regenerative detector re-
duces radiation, so that such a stage,
even if untuned, has other advantages.
For the sake of brevity, radio-fre-
quency amplification is referred to as
simply “R.F. amplification.”

Building an Untuned R. F. Amplifier

Figures 1 and 2 show the connec-
tions for an untuned stage of radio
amplifiecation which can be added ahead
of any receiver if the proper voltages
are applied to the tube used. The two
chokes used are similar and are con-
structed as described later in this arti-
cle. This amplifier can be added ahead
of the Binneweg receiver arrangement
described in December SHORT-WAVE
CRAFT, or it can be connected ahead of
any regenerative short-wave receiver,
provided a small coupling condenser
(constructed of 2 small stiff metal
plates, 1” square, and separated %")
is used, as deseribed in the writer's
Decemb