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Two-Hundred-Dollar
Results—$74.75

As trim and stulish-looking a one-
dial see as was ever bt to *sell on
Tooky"—ver emtbodying suclhv extreme
pertormance as only Silver-Marshall
can build istoa set with three seree
grid tubes, band-selector tuning, and
cven screea grid power detection—
tive times as cthicient as "27 power
Jetection. Fourtuned circuits—highly
shiclded—an aundio ampliter com-
bining resistance coupling and 245
push- pull—-—u\lnpluc built-in - ABC
power unit—chassis only 83,7 by
Ol "—all at the price of $74.75 net,
less tubes and ca N
Band-sclecror Seven, Tubes requ
3—'24, 1—"27, 2—"'45, and 11—
Component parts total $32.90 net.
For use with any 90-120 vole Jd. ¢.
clectro-dvnamic speaker.

ldcal tor mounting in any of the
cabinets mentioned below.

Up-To-The Minute Cabinets

SM 707 metal shielding  cable
cabinetin hcallnful crystalline brown
and pgold for 722 or 715, §7.75 net.

Three beautiful console cabinets,
'uhpu d (‘\[N.LIJ”V for mounting 8.M
722,735, 0r T12 with 677 by the 1L AL
1 und Corporation, are available from
leading supply houses: sce the new
S Fall Caralog.

Over 3000 Authorized S-M Service Stations are being operated;

Opening Now the
All-Flectric Exra in
Short-Wave Reception

HORT-wave reception has become the thrill-pro.

ducer of modern radio—in spite of batteries and
ungainly receivers with difficult control. Now, with the
new S-M 735 Round-the-World Six bringing every
marvel of the low-wave bands within the perfect con-
venience and unsurpassed neatness of installation sug-
pested in the illustration—no one who really enjovs
distance reception should be without the all-electric
T35. A a. ¢. screen-grid tube, so connected as to
produce 215 times greater amplification than the 22,
and a two-stage 8-M audio amplifier (245 push-pull)—
free from hum, even in distance reception. Four plug-in
coils cover from 16.6 to 200 meters. Two extra coils
(cost $1.65) cover the broadcast band, with an altered
connection built into the coil so as to preatly increase
scluclivil\'.

Yet the 735 is low-priced—$64.90 net, wired com-
plete with built-in power unit; the component parts
total $44.90 net. Tubes required are: 1—"24, 2—'27,
2—'43, and 1—"80.

735DC, for battery use only, $44.80 net less tubes and
cabinet. Tubes required: 1—"22, and 4—'12A. Com-
ponent parts total $26.80 net.

Fither set fits perfectly in any of the cabinets referred
to at the left.

R

Surpassing the Famous
Sargent-Rayment Seven

You know the Sargent-Ravment
Seven—universally found 1o be the
taost sensitn e Froadoast receiver ever
developed. Here, in the new 712
Tuncr, is cvery feoture of the 710
Sargent-Ray ment—the five tuned cire-
cuits, the ulira-perfect shiclding—the
extra-fine r. £, coils—all built into an
all-clectric strictly single-dial tuner,
with band sclector tuning and power
detection, Tubes required: 1—"27,
3—'24. Completely wired in satine
finish mcal shiclding cabinet, less
tubes, 50490 net. Works into any
audio amplitier.

Component parts, including shield-
ing cabincet, total 540,00, Firs In.um
fully (with controls central) in any
cabinet with space 18!9 by 91 by

7’ g-inch high.

New 677 Amplifier

Anideal audio amplifier for the 712
is the new 8:M 677. Fully cquipped
with the f.mmuq Clough svstem (in
push-pull) the 677 tukes radio or
rhonograph inpurn supplies all ABC
power required tor the 712 (21 volts
c., 180 volts B). Tubes reqguired:

—'27, 2—'45, 1—'R0. Complectely
wired less tubes, $55.50 net (or for 25
cveles $72.50). Component parts total
S43.40.

many are proving highls successful and profitable. The nearese one
is ready to serve vou if you want g custom-buile set; srite ws for
address if xou do not know it If sow build professionally and do
not have the SOM Service Station franchise—werite us.

Complete circuit diagrams of the 722 and 735 were first published
in the RADIOBUILDER for August. Valuable suggestions on build-

ing and servicing are to be found in cvory sues Use the coupon,

SILVER-MARSHALL, Inc.

6405 West 65th St., Chicago, UL S, A,

K

Silver-Marshall, Inc,

6405 West 65th Street, Chicago, UL S, AL
. "lease send me, free, the new fall S.M{
C so sample copv of the Radiobhuoilder,
o I me the
' I
I as follows, at 2¢ cach:
: I
[ x [
)’y . ( I
'
)
1 1 R fier
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l QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ON R T l
R. TO * THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES 14 o He

-

300 10°125 %,
AWEEK '
| Reddio
Yperntor
8 19815
A DAY
Serviciny ind
_ Repeciring RadioSet

50002

J © B S Right at Your Finger Tips m '

AND UP

RADIO-TELEVISION ~Talking Pichures | =550

Bi1c Pay Joss! SPARE TIME PRrorITS! A
FiINE BUSINESS OF YOUR OwWN! They're all
open to you and other live wire men who
answer the call of Rap10. The fastest grow-
ingindustry in the world needs more trained
men. And now come Television and Talking
Movies—the magic sisters of Radio. Will
you answer this call? Will you get ready for
a big pay job Now and step into a BIGGER
ONE later on?.You can do it EASILY now.
R. T. L. Home Training
Puts You In This Big Money Field
Radio alone, pays over 200 MILLION
DOLLARS a year in wages in Broadeasting,
Manufacturing, Sales, Service, Commercial
Stations and on board the big sea going ships,
and many more men are needed. Television
and Talking Moviesopenup other vastfields
of money-making opportunities for ambi-
tiousmen. Getintothisgreatbusinessthatis
live, new and up-to-date, where thousands
of trained men easily earn $60 to $100 a
week—where $10,000 a year jobs are plenti-
ful for men with training plus experience.
Easy ToLcarn At Home~InSpare Time
Learning Radiothe R. T. I. way with F. H.

FRED H. SCHNELL
Chief of R. T. |. Staff
Twenty years of Radio
Experience. First to estab-
lish two-way amateur com=
munication with Europe,
Former Traffic Manager of
American Radio lay
League. Lieat. Commander
U.S.N.R. Inventor and De~
signer Radlo Apparatus.
ConsultantRadio n‘%meer.
Now in charge of R. T. L.

io ining — and you
will like his friendly man=
ner of helpin%ygn realize

your ambition,

.
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Your radio cvorse has enabled me to earn over
2400 fn two monthy’ spare tine work. Understand »
WHEN YOU "ARE RT.I. TRAINED IN R T e T
< ool e credit. for the ahove and as 1 said be- l
is kept right up-to-date with last ) L
minute information. In a few weeks .
you can be doing actual Radio work, I
making enough EXTRA MONEY to
more than pay for your training. In a 1
few short months you can be all
through—ready to step into a good
paying job or start a business of your
own. A Big JoB—BiG Moxey—A Bic
FhUTUuE.dThlfre is no other business in
the world like it. v ~
-3 Enroilh
Investigate—Send SNeTY [0 32 1ol B |
For R. T. 1. Book Now Radio Service hln‘r’x_ax-gbftrrlht; H.N. Knight Sup- a.:‘
R B St gaind oqtwhat Recoiviry o the ‘iateof Gulhom a0d Tozad
the great Radio Industry, w ic as Panl andle with an ncreas in salary of aboul -
grown faster than the Automobileand o ey g 0
Motion Picture business, has to offer inme, m(i‘mmy wonderful coome 1 um Ear, B
you. Find out what other men are Gorpow, 618 East 6th St., Okluhoma Citv, Okla. ‘
earning. SEE How EasiLy You Can
GET STARTED. Get the facts about
Radio, Television and the Talking
Pictures, first hand, in the big R. T. 1.
FrEE Book. Learn what this R. T. I.
“Three in One’” Home Trainin%c:m
do for you. Mail the Cogpon for FREE
Book Now. . :
Radio & Television Institute
ept 3
4806 St. Anthony Court, Chlcago
Makes $25 a Day
Hayen’t fnrg)(!en you. How could 1swhen 1 make
a3 high as $25.00 per day and have made $600.
{ntwo months from Radio work. That 's not soba
when 1°'m only 19 and in agmali towy. I fust logked
aver the ca%fng you nent mu before 1 eurclied,
and you did about all_vou said you would and
L% sbout s much more.~FLOYD KN1ssL v,
R. F.D. 2, Box 81, St. Jow, Ind.

Schnell, the ‘“Ace of Radio” behind you is

Easy, INTERESTING, really FuN. Only a few spare hours gre
needed and lack of education or experience won’t bother you a bit.
We furnish all necessary testing and working apparatus and start
you off on practical work you'll enjoy—you learn to do the jobs
that payreal money and which are going begging now for want

of competent men to fill them.

Amazingly Quick Results
You want to earn Bic MoNEY, and you want some of it QUICK.
R.T.I “Three in One’”” Home Training—Radio-Television-Talk-
ing Movies—will give it to you, because it's easy, practical, and

RADIO & TELEVISION INSTITUTE

Dept. 363,4806 St. Anthony Court, Chicago
Send me Free and prepaid your BIG BOOK

“Tune In On Big Pay’’ and full details of your

three-in-one Home Training (without obligating

me in any way). 3

Name 7

R. 'T. I, TRAINS YOU AT HOME FOR A GOOD JOE OR A PROFITABLE Address. g et S T
L ] * L J I

PART TIME OR FULL TIME BUSINESS OF YOUR OWN

City il ot g g Statel . o o '
S —— . - -_.-A—J
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T} Learning about the con-

y verter used to change

! alternating to direct

current at the great
Coyne shops

Coyne men working on
! the valves and timing of
{ a Velie Radial Aireraft
Engine

~follow this
way into IR T

~and youre

AY good-bye to 25 and 35 dollars a week. Let me show you how to qualify for
jobs leading to salaries of $50, $60 and up, a week, in ELECTRICITY — NOT |
by correspondence, but by an amazing way to teach, RIGHT HERE IN THE GREAT |
COYNESHOPS. You become a practical electrician in 90 days! Getting into Electricity |
is far easier than you imagine! |

Experience not required I don’t care if you don’t know an
armature from an air brake—I

don’t expect you to! Idon’t careif you're 16 vears old or 48—it makes no
difference! Don’t let lack of money stop you cither. Most of the men at
Coyne have no more money than you have.

LEARN-by doing the

work with your own

hands IN 90 DAYS

The secret of Coyne-training is
that it is ALL PRACTICAL work.
No books-—no dry lessons—no use-
less theory. In the great shops of
Coyne you learn the ‘‘ins and outs”

: 3 1t1 Our employment bureau gives you
Blg pay JObs are waiting lifetime service. Two weeks after

graduation, Clyde F. Hart got a position as electrician for the Great Western |
Railroad at over $100 a week. That’s not unusual. We can point to Coyne
men making up to $600 a month. You can go into radio, battery, or atto-
motive electrical business for yourself and make up to $15,000 a year.

Railroad fare allowed Make up your mind today to get into
one of these big pay electrical jobs.

of Electricity by actual work on
real electrical equipment — the fin-
est outlay in the country. And
best of all—experts work right

If you act now—TI'll allow vour railroad fare to Chicago and give you these
courses free! AVIATION ELECTRICITY, RADIO and AUTOMOTIVE
ELECTRICITY! And besides that, I help you to a part time job while
learning! Don’t lose another minute—make this the turning point in your

with you every step of the way
showing you all the electric
secrets that are essential to your
success!

NO BOOKS—NO
PRINTED LESSONS

life. Send this coupon RIGHT NOW.

Get this ® Mr. H. C. Lewis, President
COYNE ELECTRICAL SCHOOL, Dept. 2083

FREE BOOK 500 S. Paulina St., Chicago, Il

oy o Dear Mr. Lewis:
8 8choo 3 - . . . .
eaTa STAE e Without obligation send me your big free

gxlt;xlog and allrdetaila of R‘glrogd F:Iu{ed_to
trical concerns, hicago, Free ‘:m'plo,\'ment Service, Radio,
Simply mail the Aviation Electricity, and Automotive Courses,

COYNE 010 \  coupon and let me and how I can “earn while learning.
3 tell you all about it
RV N

by many large elec-

ELECTRICAL SCHOOL - ::l:’)}nl;got;ll{f;.nee A::ne ....................................
500 S. Paulina St., Dept, 20- > EL0E T o i 1) | 56909600900K63%, 000
Chivage; T USE THE COUPON ! ¢y i
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EDITORIAL

ITH the co-operation of American and Cana-

dian amateur enthusiasts. Mr. Paul F. Godley,

in December, 1921, journeyed to Ardrossan,

Scotland, a town located on the coast west of
Glasgow, to attempt the picking up of signals transmit-
ted by the North American amateurs on wavelengths
around 200 meters. A number of these amateur trans-
mitters used powers of 50 watts and less. The tests
were successful in that Mr. Godley was able to pick up
a number of the signals. Remember, though, that spe-
cial preparations were made for these tests in that each
district was assigned a distinct time for transmitting
during the ten-day test. It is very doubtful that, if the
transmissions had been conducted in a haphazard man-
ner, any satisfactory reception would have resulted.
Again in November, 1923, a number of European broad-
casting stations operating on wavelengths between 200
and 550 meters, co-operated with North American
broadcasters in a series of broadcasts known as the
Transatlantic tests. These tests were conducted with
the idea of creating enthusiasm among the general pub-
lic in long-distance reception. The programs were re-
ceived more or less satisfactorily by a large number of
listeners on both sides of the Atlantic. Here again,
though, as in the tests of 1921, definite hours were
allotted for the European broadcasts, during which time
the North American transmitters were silent. The same
procedure was followed while the North American sta-
tions attempted to broadcast their programs to the
European listeners. These tests of 1923 served their
purpose, in that large numbers of listeners on both sides
of the Atlantic were able to hear for the first time for-
eign programs. Strangely enough, though, events have
taken a turn in another direction. With the growth of
number of stations on the North American continent to
some 700 odd and their accommodation in the relatively
small number of 96 available channels, it has naturally
followed that engineering emphasis has been placed not
so much on extreme distance-getting ability as on the
ultimate perfection of selectivity and faultless audio
reproduction. The availability of the high quality pro-
grams on the chain networks, together with the very
evident improvement with the type of programs being
broadcast by the smaller station, has in a large measure
removed the desire on the part of the listener in to sit
up until the wee small hours in an effort to listen to
a particular program originating perhaps half-way across
the continent.

OTWITHSTANDING these facts, there is a tre-
mendous amount of interest being displayed in
long-distance reception. This interest lies not so much
in the reception of interstate transmission as in the

reception of signals which originated in other coun-
tries, countries sometimes on the other side of the
world. It remains, therefore, for some medium other
than the broadcast receiver and the wave band between
200 and 550 meters to provide us with this long-distance
reception. The answer is “‘short waves.” Short-wave
receivers really do some remarkable things. Actually
they bring in at points on the North American continent
stations located in European cities as well as Japan and
Australia. Such receivers, which, by the way, are inex-
pensive, offer some of the greatest thrills for real radio
thrills. By means of plug-in coils, it is possible to cover
a number of wave bands within the range of the tuning
dial. In these bands can be found signals being ex-
changed by thousands of amateur stations which exist,
code and phone communication between planes in flight
and between a plane and ground station. Excellent code
instruction is at our disposal by listening to the many
excellent short-wave commercial communication sys-
tems. In a realm all by itself is the extra long-distance
reception of programs emanating from broadcast sta-
tions which transmit simultancously on short waves.
Short-wave receivers enjoy the same variations in cir-
cuit design as does their bigger brother. the broadcast.
receiver, the simpler types employing the regenerative
detector with an audio amplifier, while later designs
incorporate the screen-grid tube in one instance as an
r.f. blocking or coupling unit and again as a tuned r.f.
stage. Then, of course, there is the multi-tube short-
wave superheterodyne receiver adaptable for reception
on from 15 to 200 meters. Up to a short time ago the
filament supply for such receivers was provided by
cither a storage battery or dry batteries, but with the
perfecting of the -27 heater type tube the lighting lines
are now being called upon to supply the necessary
filament and plate potentials.

N this manual the editors have collected and compiled
the most reliable and authoritative data having to do
with the design. construction and operation of short-
wave transmitters and receivers which it has been pos-
sible to obtain.
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NEw MoDEL TRANSMITTING CONDENSERS

These new transmitting condensers are made in two series:
5.000 volt and 7.500 volt. and embody all the very latest fea-
tures for efficiency and steadiness of signal.  All plates have
rounded edges. and similar fine points of design and sturdy
construction will be found throughout.

Micalex Insulation
NATIONAL TMU Transmitting Condensers can be fur-
nished with Micalex insulation under special license agree-
ment with R. C. A. Under this agreement Micalex insulated
TMU Condensers may be sold only for amateur and experi-
mental uses.

National Velvet Vernier Dials

Original Model A

The National S\V-4 screen grid short-
wave set. A compact. efficient short-wave
set with an audio system really designed
for short-wave work.

Tt i~ not pussible for us to furnish Micalex insulation for
condensers intended for commercial and other uses than
those listed above. Tn such cases we are equipped to furnish
Krolite, hard-rubber or other standard and accepted in-
sulating materials.

Prices
Aodel TMU Condensers are made in stock sizes up to
0005 mid. in the 5000 volt series, and up to .00025 mfd. in
the 7300 volt series.  Special sizes can be made to order.
Write us today for complete prices and information, men-
tioning Radio News Shortwave Manual.

The National Precizien Velvet Vernier
Dial Type N. a 4" solid German silver pre-
Equipped with spe- cision dial with real vernier. making ac-

for 5 curate reading possible to 1/10 division.

cial cabinet and coil storage for 5 coils in

The original and matchless Velvet Ver-

addition to the one in u=e in the set. Will
operate on NATIONAL A, C. power-supply

Especially designed for short-wave receiver,
trensmitting and precision laboratory equip-

nier Dial used by amateurs the world over.
- Available in various divisions. List Price:
334" diameter or 4" diameter $2.50.

unit. Price of parts with four transfoermer
coils, without cabinet or tubes. $49.50—cab-
inct §5.25 extra.

ment uses,  List price, cach $6.50.

Wi for NATIONAL COMPANY INC,
Pt ENGINEERS AND MANUFACTURERS w
and prices 61 SHEP\MAN ST., ,‘AALDEN, MASS.




HE one fea-
ture of short-
wave operation

that in the
past has deterred
many radio fans

from plunging into
the fascinating short-
wave game has been
the necessity for bat-
teries as the source
of filament and plate
current,  Short-wave
broadcasting (as
distinctly distinguish-
ed from short-wave
amateur telegraphy)
started to develop
just at the time the
all-electric broadcast
set achieved com-
mercial practicability.
Hitherto it was nec-
essary to consider
short-wave receivers
purely in terms of
battery operation. The
present gencration of radio fans who think
twice about making another battery set,
read about the extraordinary DX work
being done on the short-waves and be-
come duly aroused over it, but com-
paratively few of them have cared to
go to the trouble of buying batteries.
They have inquired:

“Why can’t the short-wave set be
operated from the lamp socket, just as all
broadcast receivers are?”

Ever since the first few short-wave
broadcast “hounds” picked up G5SW in
Chelmsford, England, and PCJJ (now
PCJ) in Eindhoven, Holland, the kit and
set manufacturers have realized that the
short-wave DX “hound” would be an
2ven more rabid canine than his prede-
zessor, the regular broadcast-band DX-er,
out they would have to supply him with
:he conveniences he has grown accustomed
:0 with broadcast sets.

Batterv-operated short-wave sets

A back view of a completed foir-

tube A.C. Super-Wasp with the back

halves of the shield cans removed

to show the parts mounted inside.

The audio channel is situated along
the rear edge of the sub-base

brought out by a number of companies
catering to the experimenters have en-
joyed considerable success, but the mar-
ket has hardly been scratched. The fact
that so many owners of short-wave sets
cnjoy consistent loud-signal programs
from stations in distant corners of the
carth is proof that the game is not quite
as uncertain as it was several years ago,
when the tuned screen-grid short-wave
r.f. amplifier was unheard of and when a
movement of the operator’s eyebrows
threw the set out of tune and made the
signals disappear.

Among the firms whose engineers had
been growing gray hairs over the a.c.

1930 SHorT-WAVvE MANUAL

Hitting the

A.C.

Hertzberg

Robert Hertzberg, the author, David
Grimes and John Geloso, pilot engi-
neers who helped develop the A.C.
Super-Wasp

short-wave problem is the Pilof Radio &
Tube Corporation, whose battery-operated
“Super-Wasp” (described in the April,
1929 issue of Rapio NEws) has becn
eagerly gobbled up by radio fans anxious
to hear Europe and Africa—and who
have heard them quite satisfactorily. It
has been the endeavor of these engineers
to convert this putfit into an a.c. receptor,
and until a short time ago the invariable
result of their efforts was a loud, buzzing
noise somewhat resembling the disturb-
ance created by a dull buzz saw going
through knotted pine. Finally, through
the combined ingenuity of David Grimes.
John Geloso and Robert S. Kruse. this
noise was eliminated. and out of the
Pilot laboratory has emerged an a.c, short-
wave receiver that slides into oscillation
as smoothly and gently as any battery set,
with nothing but a very weak residual
60-cycle hum to indicate the nature of
the power supply.

i
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|
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High Spots

With the

SurER-WASP

All the Thrills of Short-W ave Operation Plus All the Conveniences of
Full Lamp-Socket Operation With This Compact Four-Tube Receiver

¥
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At this writing (middle of October,
1929) the “A.C. Super-Wasp,” as the new
set has been named, has been on the mar-
ket about a month, and the enthusiastic
reports voluntarily submitted by their
delighted owners prove conclusively that
the receiver is a reliable, commercial
product, not merely an experiment at the
expense of the public.

Like the original battery-model Super-
Wasp, the a.c. version uses a stage of
tuned screen-grid r.f. amplification, and a
regenerative detector, the audio system
differing slightly in that it comprises one
resistance stage and one transformer
coupled stage, with an output trans-
former to protect the earphones or loud
speaker. The fact should be emphasized
that the A.C. Super Wasp is so quiet it
may be used for long stretches with ear-
phones; with a loud speaker the slight
hum does not appear at all.

The components of the radio-frequency
and detector stages, respectively, are en-
closed within aluminum shield cans. ad-
ditional protection against the detuning
effect of the operator’s body being sup-
plied by a metal front panel.

«» The set is marketed in kit form. every-
thing down to the last washer and solder-
ing lug being supplied. No power pack
is furnished with the kit, as any standard

IN the June, 1929, issue of
Rapio News Mr. Hertz-
berg brought the battery-
operated Super-Wasp to the
attention of short-wave en-
thusiasts. It is a four-tube
short-wave receiver of very
fine design, for those days.

Meeting with almost in-
stantaneous popularity, it
was a foregone conclusion
that this very efficient short-
wave recciver for a.c. opcra-
tion would be the next for-
ward step.

Mr. Hertzberg’s article de-
scribes in detail the obstacles
which had to be surmounted
before this ideal could be
realized.

171A pack of adequate filament capacity
may be used. However. the set is in-
tended to work particularly with the
Pilot No. K-111 pack. which delivers
exactly the right voltages.

The receiver tunes from 14 to 500
meters, five pairs of plug-in coils being
included with the kit. These are the

The complete circuit diagram of the
four-tube A.C. Super-Wasp receiver
and its associated power supply unit.
The complete set of parts for this
receiver are supplied in kit form by
pilot, and are accompanied by com-
plete instructions on how to build the
receiver

well-known Pilot coils which fit into
standard UY five-prong tube sockets.
The importance of providing a general-
purpose short-wave receiver with this
wide wavelength range was brought out
by the company’'s experience with the
battery set, but it served to complicate
the a.c. problem considerably.

In the investigational and laboratory
work which led up to the final satisfact-
ory development of the A.C. Super-Wasp
much data was unearthed which, aside
from indicating the wvarious problems
which arose in connection with this job,
are of inestimable value because they
apply to the problem in general, of elimi-
nating the sources of hum in radio re-
ceivers.

The first experiments conducted with
standard a.c. tubes (224 in the r.f. stage,
227's in the detector and audio positions)
disclosed two general classes of “hums.”
The first class was what we termed
“residual hum” because it could be heard
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in the earphones at all positions of the
tuning dials. It was arising from the
audio circuit. The second class we
called “tunable hums,” which were very
numerous and could be brought in on
several places on cach set of coils. They
appeared to have definite wavelengths,
and could readily be tuned out by ma-
nipulation of the tuning dials.

It was fairly easy to trace the residual
hum right down to the detector tube, it
being a question of 60-cycle induction
caused by the construction of the tube
itself. It was also present in the two
audio stages, but the succeeding amplifi-
cation was not as great as the total fol-
lowing the detector. Hence it was not as
noticeable as that from the latter source.
A study of the design of the 227 tube was
started, and meanwhile a redesign of the
“entire audio circuit was undertaken. It
was obvious that too much audio ampli-
fication was undesirable for reasons other
than a.c. hum amplification, so we in-
corporated a system of one resistance
coupled stage following the detector, and
one transformer coupled stage after that.
Pilot tubes with the electrical character-
istics of the standard 227-type are used
in all three positions, with a 224, of
course, in the screen-grid stage. Other
features of the Pilot 227’s are entircly
different, as will be shown.

The use of the first resistance coupled
stage reduced the residual hum much
more than the reduction of audioc am-
plification explained. The resistance units
did not act like a.c. pick-up coils, as did
the transformer windings in the same lo-
cation.

You may wonder why a power tube is
not employed in the last stage, and why a
227 is deliberately retained. The answer
is that power tubes operate on raw a.c.
This is quite all right for loud speaker
sets, but if you want to learn how much
hum there is really present with such a
tube (either the 171A or 245 type), just
listen to the output of any standard
broadcast receiver with a pair of ear-
phones.  The use of an output trans-
former allows an acceptable compromise
between the tube impedance and the im-

A view of the under side of the sub.
base of the A.C. Super-Wasp. Note
that, so as to reduce hum to a mini-
mum, the filament wires are twisted

pedance of a loud speaker, so that the
tonal quality of the set on broadcast sig-
nals is not particularly ruined, as one
might suspect.

It was found that a great deal of hum
was caused by an unbalanced field created
by the filiment of the 227 tube. The
standard 227 has a straight filament run-
ning through the center of the heated
cathode. It is apparent that at one in-
stant the bottom of the filament will be
positive while the top is negative, shortly
followed by a reversal of this condition.
The electron field within the cathode is
thus rapidly twisted back and forth during
each alternation of the heating current,
and a noticeable a.c. hum results.

To avoid this trouble, a special 227
tube was designed in which the filament
is doubled back on itself within the ca-
thode cylinder, in the fashion of a hair-
pin. In this arrangement the electronic
field is neutralized at every point and no
disturbing upheavals take place on the
reversals of the heating current.

The above precautions killed the a.c.
residual hum or, at least, reduced it to a
negligible minimum. The tunable hums
next came under surveillance and these
were the most exasperating puzzles. We
studied the hums with the antenna en-
tirely disconnected from the set. This re-
moved some of the disturbances which
were coming in from the ether. This
class of disturbance, and sometimes hum,
is beyond our power to solve. Such ef-
fects would be as noticeable on any other
type of set.

By far the greater number of our hums
continued to persist, even after we had
removed the antenna. These obviously
existed in the receiver itself, and, as such,

The front panel view of the A.C.
uper-Wasp. Tuning is accomplished
by the two main tuning dials, while
the center knob controls regeneration

fell under the curable classification. Those
on the red and orange coils, within the
wavelength bands of 14 to 50 meters, were
the strongest. They must have arisen
from some high-frequency oscillation in
the set modulated by the 60-cycle current.
Some combination  of inductaice and
capacity was acting as a transmitting cir-
cuit. This was finally found to be actually
true. The capacity of the oscillating sys-
em is the internal capacity of the cathode-
heater combination. The inductance is
that of the leads combined with that of
the center-tapped resistance connected
across the filament. This resistance unit
actually has enough inductance to be
troublesome at the very short waves. The
cure consists in merely adding a capacity
across one side of this center-tapped “in-
ductance” so as to kill the resonant
combination. A casual glance at the
audio circuit of the A.C. Super-Wasp will
reveal these .006 mfd. by-passing con-
densers across the mid-tap resistors in
both the detector and last audio circuits.

With these two culprits put away. there
still remained other hums, occurring on
the higher wavelength coils up in the green
and blue range (100-500 meters). These
were obviously caused by similar circuits
except with higher inductances and ca-
pacities, so that the wavelengths were
longer. As a further clue to their cause,
they did not occur until the plate and grid
connections were made for the screen-grid
tube. They existed in these leads and
were obviated by the insertion of the .2
mfd. by-passing condensers and the small
chokes. The chokes are commercial, cyl-
indrically wound resistors; but their main
function in the plate and screen-grid leads
is a choking one. They are indicated on
the sketches as 450-ohm resistors.

There is one other point of special
mention that should not be overlooked.
Many of you are already familiar with
the “squawking” of the ordinary regen-
erative receiver at the very point of os-
cillation. It is most annoying, not only
because of the racket, but because that
particular point is the one at which sig-
nals are most likelv to be heard. This
was given considerable attention in the
a.c. design and, as a result, it has been
completely subdued. The high resistance
in the plate circuit of the detector ac-
counts for this. There appears to be a
highly critical condition existing in the

(Continned on page g7)
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ransmitter

and Multiwave . Receiver
A)/Wm.ﬂ.Wenstrom

HERE are finite limits to all ter-

restrial DX. The antipodes are

only twelve thousand miles away;

in time London palls and even
Australia goes stale. Our morale may
rise on hearing the signals of a trans-
atlantic airplane, but it really takes a
jump when we hear our friend say from
the far shore of a mile-wide lake: “We
reached the cove before the storm hit—
everybody safe.”

For such occasions, and for more pro-
saic work as well. this low-power portable
transmitter is designed. Its reliable day-
light range is two miles with phone and
twenty miles with code. .

Of course, “communication” is a dual
affair and depends as much on the re-
ceiver as on the transmitter. The de-
scription of a suitable receiver follows
this article. The transmitter’s dimen-
sions are slightly different from those of
the receiver, but in general it is designed
as a companion unit.

As in the receiver, one-fourth inch
bakelite serves as the panel and also as
the framework of the set. Though this
construction is not the most compact. it
has advantages. It is very easy to assem-
ble, strong and rigid, and accessible—
when the panel is tipped forward all parts
are instantly exposed to view.

Circuit Details

The transmitter circuit is a series-fed
Colpitts, often called the Hoffman split
Colpitts. It is shown in Fig. 1. All
standard oscillator circuits are much
alike in efficiency, despite the arguments
of their advocates; but the Colpitts has
two advantages which make it ideal for

-

Lieulenant, USA

portable use: first, one variable con-
denser absolutely controls the oscillator
frequency over a wide range (see calibra-
tion curve, Fig. 6) with no guesswork
inductance clips, no tlopping out of oscil-
lation, no plate current acrobatics; sec-
ond, two large condensers directly across
the tube clements keep the emitted
wave exceptionally steady—practically as
steady as that of an oscillator-amplifier
circuit. In addition. the series feed
brings the plate supply and grid bias
leads into the radio frequency circuit at
points of low potential. A minor disad-
vantage of this circuit—no control of grid
feedback, as evidenced by heavy plate
currents—is nullified by using a high
value of grid leak (around 10.000 ohms).

The Power Supply
After the circuit itself, the matter of

power supply demands consideration. An
“A" hattery of dry cells may be essential

when the outfit is packed on horses or
mules, but for most uscs a small storage
battery, which will deliver a more con-
stant voltage, is preferable. The plate
battery, however, is a different matter.
Dry “B” batteries are bulky enough; wet
ones are out of the question. No dyna-
motor is made small enough for a set like
this. The only trouble with the dry *B”
battery is its bulk and weight; in other
ways 1t is ideal. For any sort of economy
we must use heavy-duty units, of which
two or three, even though equipped with
a handle. are not too easy to carry. The
plate battery. then. is limited to either 90
or 135 volts—preferably 135.

We now have to find a tube that will
produce some semblance of antenna am-
peres on the meager plate voltage of 135.
It is a good deal like asking a confirmed
drunkard to get hilarious at a prohibition
picnic. Several UX-201A’s in parallel
would take up too much space. but it
fortunately happens that the UX-171 is

Ip. Ip.
UX-171A 9% 21
142 40-
UX-112A 96 16
142 28
TUX-201\ 96 11
142 16
WE-216.A u6 31
240 42

PARATIVE. AND PRoiaBLY INACCURATE.

Trvpes 1N THE Porrapre TRANSMITTER.

OSCILLATOR OUTPUT AND COMPARATIVE
EFFICIENCY

On &3 meters, antenna and counterpoise terminale shorted
through r. f.

*Tir Erricirsey Ixpex Ts o VeEry Dousrtrvr Varvg, As It Is Extirery Coxe

Tue Prrrosy oF Tiis TeEst Was 10 GET AN _IDE\ oF THE PERFORMANCE oF VarIOUS
d THeE UN-171A, or 171, Was CHosex BECAUSE
oF Its Hicur R. 1. Ovrivr witH A Low VoLTAGE PLaTE BATTERY.

amnieter

Efficiency

FElp R Index*
219 .73 34
5.68 1.30 .23

1.5 .60 o)
3.98 1.00 .25
1.06 45 42
2,37 .60 .26
1.15 .50 44
10.01 1.40 .14
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ideal.
oscillator output table. The figures were
secured with a I71A, but apply also to
the 171, which is more rugged and gener-
ally satisfactory. (See page 9.)

Sometimes there arises the question of
code versus phone. In reality there is
no such question, for a phone experi-
menter must, under the law, be a code
man as well.  This is not at all unrcason-
able. for really good phone work de-
mands a higher degree of technical skill
than does code. Code usually has a range
ten times as great as equi-powered
phone, but phone is very handy when
there is a great deal to say.

In choosing the operating band for this
transmitter. we must hark back to its
primary purpose. which is to cover de-
pendably the distance of an ordinary
camping trip or pleasure drive. The
twenty-meter and fortv-meter bands are
unsuitable because of their pronounced
skip-distance and because they are not
open to phone. Though phone is per-
mitted in the 160-meter band. this band
would require too large an antenna. Thus
by elimination do we arrive at the best—
the 80-meter bzand.  Coil specitications
and arrangements are shown in Fig. 5.

Its superiority is shown in the

Suitable Antennas

The antennas used with this set are de-
scribed in some detail in the receiver ar-
ticle. Their exact dimensions appear in
the diagram (Fig. 2). and the photo-
graphs show their construction. The spe-

cial insulators. cut from

rod, are worth noting.
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HORT-WAVE transmitter designs arc legion,
and so are multi-wave receivers; but to pro-
vide portability, in both instances, is distinctly a
horse of another color. And this is exactly what
Licutenant Wenstrom has done in the case of the
transmitter and receiver described here.

With a conservatively rated, dependable day-
light range of two miles for telephone, and twenty
miles for code transmissions, the short-wave trans-
mitter is adaptable to a wide variety of uses—some
of which are suggested in the accompanying illus-
trations. And it is worth emphasizing, that the
word “portable,” in this case, is decidedly not a
mere figurc of speech.

The companion receiver—equally literally port-
able—covers a range of both short and broadcast
channels and is so designed as to accommodate
any type of “B” supply available. It also provides
for phonograph pick-up, voice amplifier adapta-
tion, and for the use of power audio output where
(in fixed locations) the latter is at hand.

The author’s particular fetish, in designing these
portables, has been accessibility; a feature espe-
cially desirable in equipment which is to be used
under camping or traveling conditions.

A rear view of the
transmitter,
ing placement of

set, as there is no danger of its going sud-
denly out of date. There are very few
parts, and the photographs show clearly
how they are assembled and wired. Some
experimenters may wish to vary the ar-
rangement. Down the center line and at
noted distances from the panel top are:
the change over switch, S2. which is re-
moved from its base and mounted di-
rectly on the panel (2 in): the antenna
condenser. C2 (5 in.): the oscillator tun-
ing condenser. C1 (9% in.): and the

show-

parts

34" hard rubber

Constructional Details

The construction of a portable. being
more exacting than that of a fixed set.
should be unhurried. It might be well to
start construction and preliminary tests

milliammeter (134 in. from bottom). The
coils. of No. 16 d.c.c wire (except
modulating loop of No. 20) are wound on
a fiber form 232 in. by 4% in. The coils
are held rigidly in place by a “dope”™ of

several months in advance of actual port-

Fig. 1—The circuit diagram of the

able use. This is particularly true of this transmitter
:( COUNTERPGISE  ANTENNA
, ANT
| ———————— —O— —0
| TO RECEIVER
s — svpiLoT
‘ BULB *
Cl../(
| La AW 250 MMF
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| L2 L1
| MICRORHONE
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celluloid dissolved in acetone. Of course
any “dope” on short-wave transmitter
coils is pure heresy, but in this case the
most important thing is that they stay in
place. The coil form is fastened to the
panel by angles on the right (from panel
front) of the condensers. The condenser
C3 is fastened directly to the center coil
cnds.  Above the coil, to the right of the
changeover switch, is the socket for the
antenna resonance bulb. mounted directly
in" the panel; and the shorting switch S3.
also mounted in the panel. Below the
coil, and held by bus bars. are the grid
lecak R1! and the radio frequency choke,
L53. The latter is about one hundred
turns of No. 30 wire on a half-inch
wooden cylinder. Below these parts is
the microphone jack.

On the left of the condensers is the
tube socket. far enough down to have its
base even with the oscillator condenser.
There is plenty of room above it for a
UN-210 tube when the set is used at a
fixed location. Directly below the socket
and held by bus bar are the “Colpitts”
condensers. C3 and C4. and to the left
of them is the filament ballast, R2. The
tilament changeover switch. S1. projects
through the lower left part of the panel.
halancing the microphone jack on the
right.

The carrying case is made of % inch
white pine. nailed together with heavy

brads and provided with a suitcase
handle. The lumber cutting dimensions
tollow:

1 piece 11%4” x 15%4” (back)
2 pieces +14” x 114" (top and bottom)
2 pieces 4157 x 14147 (sides)

Though the portable receiver had a front
cover this set has none. because its many
binding posts do not allow one. TFor use
in an auto. or in any place where it has
a tendency to tip over. the box should be
screwed to a l-inch base of convenient
size.

The key. and a small knife switch to
close the key circuit for phone. are
mounted on a separate board 14”7 x 35”
x 10”. This board is provided with a
twisted pair lead long enough so that the
key may be used on any convenient rest,
such as the operator’s knee. The micro-

phone. which may well be salvaged from
an ordinary telephone. is provided with
a twisted pair lead ending in a plug. To
reach the microphone terminals, rather
inconspicuous screws on the inner frame.
the outer case must be taken apart. The
A battery lead is another twisted pair.
with battery clips at the far end; or the
far end may terminate in a plug which
fits a jack on the car dashboard. The
B batteries are tied tightly with heavy
clothesline into a bundle as compact as
possible. and like the other units connect
to the set through a twisted pair lead.
There follows a list of the parts used in
this set. though any parts which are
mechanically and electrically similar may
be used:

TRANSMITTER PARTS LIST

C1—Cardwell .00025 mid. variable con-
denser:

C2—Cardwell .00035 mid. variable con-
denser;

C3. C4—2 Sangamo 0005 mid. fixed con-
densers;

ANTENNA DIMENSIONS

. 12 FT.POLE
SET 20FT.LEAD

Iff_}(i-—;;: .. BODY OF CAR OR

OTHER COUNTERPOISE

Fig. 2—Some suggested antenna
systems (above)

Below: The portable receiver and
transmitter ready for use in a coupe
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17 WAVEMETER CIRCUIT
(

g
2 i

‘ / I

Fig. 3—A wavemeter. whose circuit
is shown above. is helpful in cali-
brating the transmitter

C3—Sangamo .006 mfd. fixed condenser:

L1. L2, L3, L4—4 Home made coils (see
coil diagram and text);

L5—Radio frequency choke (see text);

R1—Western Electric resistance, type
38-B (sce text):

RZ;—Davcn V4 amp. ballast. with mount-
ing;

S1—Yaxley junior jack switch. SPDT:
S52—Trumbull knife switch, DPDT (see
text):
S3—NMidget
text):

I—Benjamin spring socket, type 9040:

1—Weston milliammeter, type 306, 0-100
mils:

2—Dials. 3 inch bakelite;

I—Lamp socket. miniature (see text);

1—DBulb. 6 v. pilot;

12—Eby binding posts. large size:

1—Bakelite panel. 4”7 x 1014” x 1414”;

I—Carrying box. complete.

knife switch, SPST (see

OPTIONAL HEISING MODULATOR PARTS

T!—Thordarson small type 2:1 audio
transformer;

R3—R.C.A. rheostat. type PR-535, O-1.5
—6 ohm;

R4—Tobe grid leak. .5 meg.;

L6—Primary of R.C.A. filament trans-
former. type UP-1636:

2—>Sockets. Fahnestock clips. bazeboard,
etc.;

1—Two stage speech amplifier;

1—Cone speaker.

Before any operation is attempted. a
wavemeter should be procured. It is
simple enough to make. As shown in the
diagram. Fig. 3. its parts are three: a
coil. a condenser and a flashlight bulb.
The bulb should be of the 1.25 volt
variety. as higher voltage bulbs give too
broad a reading. Once made. the wave-
meter must be calibrated through the re-
ceiver from a standard one. Its use is
the simplest of all: With the transmitter
in operation. place the wavemeter coil
near the oscillator and turn the wave-
meter dial until the bulb lights brightest.
Of course. one must use caution—or a
plentiful supply of bulbs.

Operation

First of all connect the “A” battery, see
that the tube lights. and check the volt-
age across its terminals. Then connect a
45 volt "B™ battery to the set. leaving the
antenna and counterpoise off and setting
the oscillator condenser at ahout 50.
When the key is closed the milliammeter
should read about 5 mils. Next connect
a short length of wire directly between
the antenna and counterpoise binding
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posts.  Tuning the antenna condenser
should change the milliammeter reading
—at onc point should almost double it.
This test indicates that the tube oscil-
lates normally: but te make sure of it
place the receiver across the room from
the transmitter, with no antenna  or
ground on cither. The receiver casily
picks up the loud cw whistle of the trans-
mitter. Then plug the microphone into its
jack. and get someone to talk into it.
The telephone signals should be clearly
audible in the receiver headphones. It
will be noticed at this point that plug-
ging in the microphone lowers the wave-
length about a quarter of a meter.

The set is now completely tested and
ready for full-powered operation. Actual
communication tests should be made
from a fixed location before trying port-
able work. Connect the antenna and
counterpoise or ground. and also the
90-135 volt B battery. With the 90 volt
battery, the plate current will run some-
what as follows: Antenna detuned, 12
mils; antenna tuned to maximum, 30
mils; normal operation. 25 mils. With
the 135 volt B battery: Antenna detuned,
18 mils: maximum. 80 mils (will soon
ruin tube): normal operation. 40 mils.
As the pilot light reaches normal bril-
liance at about .1 ampere. one can guess
at the antenna current,  With the antenna
condenser tuned somewhat below the
maximum for normal operation. the an-
tenna current runs about .08 ampere for
90 volts and .12 ampere for 135 volts.

Before any real operation. the trans-
mitter must be carefully calibrated—an
easy proceeding with the flexible Colpitts
circuit. Each new set should be cali-
brated individually. and a chart like the
one in the diagram should be made up.
Both the transmitter and the wavemeter
may be checked against the receiver on
such known wavelengths as 62 meters
(KDKA) and 74.7 meters (NAA).

It is worth noting that a Federal license
1s required for transmission, and that an
amateur must stay strictly within the
prescribed bands.  The 80 meter band
extends from 75 to 85.7 meters (4.000—
3.500 ke.) for code. and from 84.5—853.7
meters (3.550—3.500 kc.) for phone.
While a few careless or deliberate ama-
teurs operate off wave. just as a few
drivers labor under the delusion that they
own the highwayvs: if every amateur fol-

lowed suit the whole fraternity would
soon be wiped out by government action.
When the transmitter is used for port-
able work with the Portable Multiwave
Receiver. the hinding posts on the left
side of the panel are used. The A bat-
tery posts are connected by twisted pair
to the external battery plug of the re-
ceiver, and jumpers run from the upper
left binding posts on the transmitter to
the antenna and ground posts on the
receiver.  When using the single wire
antenna, a .00025 mid. condenser is wired
in the antenna jumper to change the an-
tenna fundamental <o that the 80 meter
receiver coil will oscillate normally. To
tranzmit. throw S1 and S2 to the right.
lighting the transmitter filament and con-
necting antenna and counterpoise to the
transmitter.  To receive. throw both
switches to the left, lighting the receiver
filaments and connecting antenna  and
counterpoise to the receiver.

[ ant
CONDENSER MOUNTING ANGLE
AND ANTENNA

PILOT BULB
AND
COUNTERPOISE

MICROPHONE JACK
FROM FRONT OF PANEL

LOCATION ONLY

CONE T

HEISING MODULATION CONNECTIONS
WITH "STUDIO" PICKUP, FOR FIXED TO

= Fig. 5—Details of
the coil construc-
tion

SPEAKER

{l—“-ll

i

2 STAGE SPEECH
AMPLIFIER
(PORTABLE RECEIVER)

6H 7
APPROX.CY)
| Iig. 4—In a per-
R3. 2 OHMS manent location
: phone transmission
can be improved
B+ by the use of a
(FORBOTH| voice modulation
0SC AND system whose cir-
L] cuit is shown at the

left
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The 80-meter trans-
mitter with com-
plete accessories.
Its simplicity and
compactness are
apparent

Fig. 6—Below, an

approximate cali-

bration chart of the

80-meter transmit-
ter

—_——
80 METER PORTABLE TRANSMITTER

| S T _—
APP. CALIBRATION CHART WITH| L~
190 |- ANTENNA CIRCUIT TUNED T0
[ % MAX CURRENT.,

|
(&)
z85 ul = —— J__L L
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T80 L L ‘\|_BAND _ |
g | | |1 FPHONE -
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| = 80 veTer BAND
v | —CoDE —
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OSCILLATOR D!AL SETTINGS

It is best to arrange the first tests with
some amateur friend not over 20 miles
away. When outsiders are worked later.
the operator cither tunes in a station call-
ing CQ and calls him when he signs ofi, or
himself calls CQ and searches for an
answer in the form of his own call sent
by some other station.

The choice of good location will greatly
facilitate portable work. Ilollows below
the general land level and heavily wooded
spots are unfavorable to transmission.
Electrical conductors. good or bad, ab-
sorb radio frequency energy. This ab-
sorption is not very important in recep-
tion. but the waves should at least be
given a fair start from the transmitter.
Of course, nothing absolutely stops trans-
mission — submarines  transmit  under
water—but poor locations do cut down
the range. and open spaces on water or
fairly high ground are best.

When the set is uses for some time in
a fixed location. more complicated ar-
rangements may be found worth while.
For this work a fixed receiver. such as
the National Thrill Box or Pilot Super-
Wasp, may be used. The transmitter is
preferably placed up out of the way in
another room and operated by remote
control. Since more power is available.
a UX-210 can be substituted for the
UX-171. and storage battery, generator
d.c. or rectified, filtered a.c. may be used
on the plate. The plate current runs 45
to 60 mils at plate voltages around 300
or 350. Up to 300 volts may be used if
the current is kept down by detuning the
antenna.

With increased power. loop modulation
becomes unsuitable, and is replaced by
Heising modulation. For telephone work
the transmiiter becomes. in effect. a
miniature  broadcasting  plant. This
sounds complicated but, as a matter of
fact, the arrangements are quite simple.

(Continued on page 78)




1930 Stort-Wave Maxuvac

The portable mul-
tiwave receiver,
described below

Wenstrom’s Multi

A Companion Unit to the Porr. ole

ORTABLE receivers muintain a

refreshing variety unknown to the

more staid and domestic sets of the

home. We find puzzling extremes—
portables that monopolize a large truck,
and portables assembled in o nutshell.
The search jor compactness can casily
be carried to ridiculous extremes; tor a
thumbnail portable, requiring phones and
batteriecs much larger than diself. gains
very little in overall convenience.  For
real portability. batteries should he in-
cluded in the set, and the assenbly should
be of a size and weight casily carried in
onc hand. These requirements bring us
logically to about half-suitcase dimen-
sions; and indicate a carrying box built
to fit the set rather than a set crammed
into the odd corners of some ready-made
container.  The design and construction
of a portable, needless to say, is more
ditficult than that of a fixed set.

The circuit used in this receiver and
shown in Fig. 1 is casily recognized as a
slight moditication of the standard re-
generative circuit. It covers a  wide
range of wavelengths. The regenerative
detector with one or two stages of audio
is practically standard where maximum
performance and dependability are de-
sired from minimum apparatus.  While
the circuit is not as sensitive as some
multitube arrangements, it is more re-
liable and generally satisfactory.

Antenna Desisn

As the set is ill adapted to loop recep-
tion. some form of antenna cdircuit must
be used for evervthing except local work.
Portable antennas are as varied as the
sets themselves, but a fairly constant
rule is that the smaller and more con-
venient an antenna. the less signal it picks
up. For use with this set three forms
have been developed which do quite well
for their size. The first is a single wire
about 50 fcet lonz, attached at its free

¢nd through an insulator to thirty fect of
licht clothestine which can be made fast
to the highest support that happens to be
vailable.  For easy coiling the wire
should be stranded. flexible and insulaied.
like lamp cord: and the insulator should
be made from inch hard rubber rod.

the standard types are too large. This
antenna is probably the best of all. but
in some locations. such as a moving car
or a small boat. it is not so suituble. For
this work we use something reminiscent
of the wave coil investigared some vears
aro by General Squicr.  Thirty or forty
feet of bell wire is wound spirally on a
solid bamboo fishing pole eight or ten

:——'—%
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The transmitter,
described in the
preceding pages

Transmitter

feet long. the turns falling about one or
two inches apart.  The top end of the
wire is tastened to the top end of the
pole, which ol course is vertically upright
in use. and the bottom end of the wire is
connected to the antenna terminal on the
set.  The third design. & moditied um-
brella antenna. is also built on a bamboo
pole about twelve feet long: but the bell
wire lead is not over twenty feet long
with turns widely spaced. and two tlexible
wires each about six feet long are sol-

Fig. 1—Circuit diagram of the mul-
tiwave receiver; a slight modification
of the standard regencrative circuit
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THE RECEIVER, AS SET UP IN A CANOE

dered to the bell wire at the pole top,
and held out from the pole at convenient
angles by insulators and guy cords at
their lower ends.

Unless a good conductive ground ex-
ists, such as a water pipe or a metal
fence, a counterpoise, or insulated wire
laid under the antenna. is desirable. The
frame of an auto makes a good counter-
poise, as does any large metallic object
insulated from the ground. Various
makeshift grounds, such as a metal plate
or wire in a lake or stream, or a nail
driven into a live tree, have possibilities.

Receiver Design

The parts are mounted in a rather
unique way—a way that bears some re-
semblance to the deck construction of a
broadcast transmitter. A one-fourth-inch
bakelite panel serves not only as the
panel but also as the whole frame of
the set. Everything except the batteries
is mounted directly upon it with no other
support. Perhaps ecach radio designer
may be permitted one fetish that he ex-
pounds above all others—the writer’s
happens to be accessibility, and it was
developed fixing military sets that had to
work but wouldn’t. The all-panel mount-
ing is ideally accessible, as well as strong
and rigid, for when the pancl is slid out
of the box and laid face down. all the
parts are spread out as on a breadboard.

Tubes of the 199 type are chosen for
their small size and battery economy.
The rather small gain of these tubes
makes two stages of audio desirable even
for headphone work. UX-199s might be
used with separate sockets; but as a 3
gang shock absorber socket is made for
UV-199s these were decided on. The
gang socket is more compact, stronger,
and easier to mount. As one sometimes
wishes to use a loudspeaker on a strong

1930 SHoORT-WAVE MANUAL

COIL TABIi\,x

Band Coil Range Type o Priturns Grid turns Tsckler
40* 23—45 m. S-M No. 111-C, 2 5 20
80* 45—92 m.§ S-M No. 111-B, af™ d 3 13 35
Broadcast 200—550 m, S-M No. 111-A Unaltered
Marine 600-—1400 m. S-M No. 111-D, optional Unaltered
*TrE First Two CorLs aRE ALTERED Fxom S1Lver-Marsmarr Stanparo. Ox Pri-
MARIES AND (iR1D ("01Ls TURNS ARE TAKEx OFF: oN TiICKLErS TURNS ARE ADDED; No

CHANGE 1IN WIRE Sizk.

TTHE 80 METER Corr Goes Ur 1o Asout 135 MeTers Witw Switcn S1 Crosep.

signal and the 199 is entirely inadequate
as an output tube, the set is designed so
that a 120 tube may be used in the last
stage. The Sonatron V-120 fits the gang
socket; the UX-120 requires an adapter.
The grid bias of this tube is secured from

F16. 2. BELOW, A CALIBRATION CHART

OF THE PLUG-IN COILS

T Toago
COMBINED CALIBRATION CHART
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a resistance in the set, and requires no
separate C battery.

Most portables cover only the broad-
cast band, but this one has a much greater
range of usefulness due to its Silver-
Marshall plug—in coils. As the broad-
cast band is considered most important,
the circuit constants are arranged to
cover it completely with one coil. There
is also much of interest between 25 and
100 meters, including the 40 meter and
80 meter amateur bands, so that this
range is covered with two coils. An op-
tional coil, chiefly of interest to yachts-
men, covers the ship and radio compass
waves. These coils are fully described
in the calibration chart, Fig. 2, and in
the coil table. Note that the amatecur
bands are placed well up in the short wave
coil ranges, on the flat part of the curve.

A QUARTER-INCH BAKELITE PANEL

SERVES NOT ONLY AS THE FRONT

PANLL BUT AS THE SUPPORT FOR ALL
PARTS
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The .00035 mid. condenser used for
tuning through the broadcast band would
of course be too large for the short wave
coils. We resort to an unusually com-
pact way of getting a smaller tuning con-
denser for the short waves. \ fixed
condenser ecquipped with a shorting
switch is wired in series with the variable
one. With the switch closed the tuning
capacity goes up to .00035 mfd.; with it
open the limit is about .000145 mfd. A
potentiometer controls the grid bias of
the detector and regulates its selectivity
and sensitivity. It is usually negative
for code reception and positive for
phone.

The filament voltage is controlled by a
high resistance rheostat and a midget
voltmeter. This system permits the use
of any A battery, dry cell or storage,
and insures correct operation of the deli-
cate 199 tubes. So that different bat-
teries will not affect the amplifier grid
biases, the rheostat is wired in the A+
lead.

Though the jack system scems quite
complicated, it is decidedly useful. The
first jack is across the primary of the
first transformer, and serves for testing
the detector output, as well as to intro-
duce an audio input with the detector
tube removed. This last connection is
handy when an electric phonograph pick-
up is used, or when the set acts as a
speech amplificr. The first-stage output
goes to a conventional two-circuil jack.
The output jick of the sccond stage is a
filament lighting one, so that the last
tube is lit only when in use.

The battery system also scems quite
weird at first, but it was planned from
much portable cxperience. The internal
A battery consists of two 474 volt C hat-
teries wired in parallel, the leads from
which go to the inside contacts of a
double-circuit jack. When an external
A battery is plugged into this jack, the
internal one is automatically cut out.
This external A battery may be three dry
cells in series. or a 4 or 6 volt storage
battery. If the set is to be used much in
a car, the metal dashboard can be drilled
for an ordinary open circuit jack. The

Below—Ready for real work, in the
open country

Note, at the right,
the compact in-
ternal arrange-
ment of parts, of
both receiver and
transmitter

Below—All local
New York sta-
tions were easy
to get, on the
Hudson, at West
Point; WGY and
WICP also came
through well

back of the dash near the hole is scraped
clean, grounding the sleeve contact, and
a wire is run from the tip contact to the
ammeter.  This jack makes a convenient
outlet from the car hattery to a radio set
or an emergency light.

The internal 43-volt B battery, applied
to all tubes alike, consists of two 2234
volt units of the very smallest size
(2”7 x 215" x 31%”). When a power tube
is used in the last stage two jumpers, or
short picces of connectinrg wire, are re-
moved. This removes the internal B bat-
tery from the last tube, and permits to
function the resistance which. at the
rated current, applics the correct C bias
to the power tube grid. The B-C battery
for the power tube is then connected to
external binding posts. Due to the auto-
matic grid bias, this B-C source can be
practically anything between 90 and 150
volts—f{rom batteries or eliminator.

Constructional Details

The arrangement of parts is clearly
shown in the photographs. Permissible
variations will doubtless occur to the
experimenter.  The front panel is of
bakelite. and measures 11 by 13 inches.
Its 14 inch thickness insures the strength
necessary to support all the heavier parts.
which are bolted directly to it with ma-
chine screws. A few lighter parts are
held by bus bar. which is used in some
places to strengthen construction. Other
connections are made with small, rubber-
covered wire. After the panel has been
drilled. the mounting of parts can pro-
ceed by three distinct sections.

The top section includes the tuning and
regencration condensers, placed close to
the outside edges of the panel to leave
plenty of room between them for the
plug-in coil. The condenser centers are
two inches helow the panel top. The coil
socket is held horizontally by brackets
midway between the condensers and 433"

(Continued on page 80)
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How o» International
Dally Gets the

ODAY there are people who feel
that their adventure is at an end;
that it has passed them by. To them
is this story written. These are the
radio adventurers, the thousands of those
busy people who used to go roaming
around the world by way of their radio
sets in the evening after a busy day at
work. Most of them limited this roam-
ing to the North American continent.

But just to show them they are wrong,
let us unfold a tale of present-day radio
adventure which has been every bit as
stimulating as the early broadcast days
and which can be duplicated by any
experimentally inclined radio reader to-
day.

Newspaper life presents as romantic an
angle to young men as the stage does to
young women. The rapidly shifting
scenes of daily events, the rush to cover
these; the speeding of the stories to the
office. and after going through the “ma-
chinery™ of copy desks, make-up, presses,
etc., the appearance of the paper on the
street. To he true, a few hours after-
wards the news is usually forgotten, but
the press is already getting the next day’s
batch of copy.

Gathering the news is interesting, but
when the lot of working at the getting of
this news to the office—in other words,

the establishment of a system of com-
. unication—came the writer's way, he
discovered, much to his pleasure, that
this was just as thrilling.

The Monitor is an international daily
newspaper and as such it is almost to-
tally dependent upon distant sources for
its news. Thus it has a leased wire which
runs from Boston to New York, thence
to Washington, and finally to Chicago,
hesides using the regular Western Union
and Postal services. This takes care of
the American continent.

World-Wide Coverage

But “international” means world-wide
and thus rafts of news come in from
every capital in the world. Cables and
radio through the regular companies are
used daily, but we found we needed more
than that. We needed the high-speed
service possible when one controls their
own communication lines.

Before sccking to conquer the world
(by radio) we decided to test out a single
link in the chain and therefore chose the
England-to-America circuit for our ex-
perimental work. The majority of our
European news is routed through our
London bureau, which in turn sends it by
radio from the British station at Rugby.

1930 SHORT-WavE MaNUAL

ORLD

TRANSCRIBING THE NEWS AFTER 1T
ITAS BEEN RECEIVED AT HIGH SPEED IN
CODE ON A DICTOPHONE CYLINDER

This is picked up in Halifax, where it is
received on a tape, and then decoded and
sent via land line telegraph to headquar-
ters in Boston.

By taking this news directly from Eng-
land, we could save the time consumed in
the extra handling at Halifax. Now the
problem was to do it.

First we had to consider the source of
our receiving station. It would not do
for us to receive messages if they had
to be re-sent or carried by messenger any
distance. This would offset the time we
hoped to save. This, in turn, meant that
the receiving had to be done right at our
regular location, about one and a half
miles from the shopping district, in a
location that is pretty nearly all commer-
cial now.

A row of apartment houses of wooden
construction tlank the street where our
main office is located. Several of these
are in use as extra offices, so to get away
from the effect which a steel building
would have on reception we started in
with these. We set up a short-wave set
with batteries and moved it from build-
ing to building, and finally came to one
that gave us less interference than the
others. Various electrical machinery in
and near these buildings cause plenty of
problems—or did.
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" N EWS RADIO

By Volney D. Hurd, Radio Editor, Christian Science Monitor

Operator Leads Flea’s Life

During the summer months when this
work was started in an effort to find the
best channel, we found that our messages
were coming over on about eleven wave-
lengths. The operator had to be as flex-
ible as a flea. We took on a real “ham,”
George Hinckley, 1GA, who showed an
enthusiastic devotion to the work, was
experimentally inclined and therefore fit-
ted for the kind of work we were doing.

Well, the wavelengths ranged from 17
to 20.000 meters, if you like variety.
This meant a good long-wave receiver as
well as a short-wave set. We started on
short waves at first and rigged up a pretty
fair job. Shielded-grid tubes were used
and little was known about them at the
time. We could only see trouble ahead,
as we had been warned of the difficulties
of stability at short waves.

We discarded much good advice and
built a set much like a broadcast receiver,
and this worked out with no effort as far
as stabilizing it was concerned. Easy!
“And long waves are much more stable,”
we had always been educated to believe,
mostly by “super-het” enthusiasts.

So we gaily built a long-wave receiver
after the short-wave pattern. Instability
was the only thing it seemed to know.
We generously told each other what we
thought of all the people who had kidded
us about long waves, and then went
ahead.

The problem was licked by falling back
upon the old idea of tuned and untuned
stages. We had wanted a stage of r.f.
plus a regenerative detector. What we
finally did was to place an untuned stage
betwen the r.f. stage and the detector. It
worked beautifully. The set was per-
fectly stable. Plug-in honeycomb coils
were used and we could get up and
down the various bands with case.

Finally we settled down for some copy-
ing. Tests were made at all hours and
we found that by changing the wave-
lengths from time to time we could get
pretty good reception from England. We
knew the news schedules and settled down
for “a listen.” It came. A series of
high-pitched sounds in dots and dashes
coming so fast that it sounded like a
peanut roaster. We had overlooked the
fact that England was sending the stuff
with an automatic transmitter at the
r.ne"of 100 words per minute, “What to
do?

Tape Recorders? No!

Tape recorders are nice, but tricky.
They demand extra tuning and also tuning

of the audio amplifier usually to make
them “perk” properly. “What do do?”

We finally hit upon an idea that proved
to be the solution. In the cellar were
several dictophones that had been dis-
carded. We got one of these upstairs,
cleaned it off, tied the earphones onto the
speaking tubes connection and started up.
We speeded the record up as fast as the
thing would go. and on went the mes-
sage. Then we took it off, slowed down
the dictophone, put it on the reproducing
point and listened in. There was our
code coming in at about twenty words a
minute as nicely as you please at a much
lower pitch.

This bore out a theory we had had re-
garding tapes. If you want a man to get
a message from you, you don’t want to

AN INTERIOR VIEW OF THE NATIONAL

SHORT-WAVE RECEIVER, WITH THE RE-~

MOVABLE COILS FOR DIFFERENT WAVE
BANDS READILY ACCESSIBLE

translate it into French and then re-
translate it into English in order for him
to hear it. It seemed that the tape was
a slow line in the regular practice. Op-
erators spend years developing their pow-
ers of hearing so that they can read code
accurately. Then to train such men to
read tape is like teaching them touch
reading after they have used their eyes
on print all their lives.

Another thing is that in the dictophone,
the static crashes are reproduced not
nearly as bad as when the headphones
are used directly, nor as bad as trying
to read tape with static discharges on it.
We have proved this in turning out more
accurate messages than with a tape re-
cording station, on mornings when the
interference has been bad. Thus the dic-
tophone idea seems to have much merit.

Two problems still faced us; weak sig-
nals and man-made interference. To get
a good kick out of the short-wave re-
ceiver seemed to be a problem. We
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SCREEN-GRID SHORT-WAVFE RECEIVER

WHICH EMBODIES TWO STAGES OF
AUDIO-FREQUENCY AMPLIFICATION

wanted plenty of “sock” to operate the
dictaphone, yet the quality must be
pretty good too. This was solved in a
great part when James Millen sent us
over the new National short-wave job.

The Part Audio Plays

This has a two-stage audio amplifier
which has been developed to give an
awful wallop and yet maintain  good
quality. Feeding this into the dicta-
phone did a real job for us. It certainly
has a lot of kick for a short-wave set.
With its single dial it made it easy to
land the station we wanted. Incidentally,
we liked to listen to broadcast between
times and had little room for an extra re-
ceiver for this purpose. This National
job has plug-in coils that cover the broad-
cast band and produces a tremendous
kick in the audio end, yet with good
quality thus we can have good
music between times. In fact, this set

would scem to indicate that the old idea
of lots of audio has much merit. We
could play “locals” with just a regenera-
tive detector and an untuned shield grid
input with only a two-foot picce of wire
for an antenna, and this in the daytime.
Surely a lot of this kick was in the audio
end.

But we are wandering. We still had
the long-wave problem, and finally Hinch-
ley solved this by an additional tuning
coil in the antenna circuit which pepped
the long-wave sct right up and also made
it very sharp in tuning, a far too un-
common quality in all the long-wave re-
ceivers we have cvereused before.

Now we were getting our stuif in good
style. And here is where the oldtime ad-
venturer is missing a lot. By all means
get yourself a good short-wave receiver
and a good long-wave one too. This lat-
ter type has been forgotten, but there are

BELOW—THE SHORT-WAVE CITASSIS RE-
MOVED FROM ITS CABINET, SIHHOWING NOT
ONLY THE TUBES IN PLACE, RUT SHOW-
ING ALSO THE TWO-SECTION TUNING
CONDENSER AND THE SMALL SWITCH
WHICH CONNECTS THE TWO SECTIONS

o T T

worlds of interesting things coming in on
these waves. You can get news dis-
patches being sent around the world. be-
sides any number of official press services
sent out by forcign countries for their
colonies and ships at sea.

The British Official Press. GBR. 18,940
meters, which goes on the air at 7:00
A. M. and 3:00 P. M., Eastern Standard
Time, is particularly good; its stuff is
sent very slowly, so an inexpert operator
really has no trouble in copying it quite
easily. This provides a splendid code
practice for beginners.

This same press matter also comes over
at the same hours between 17 and 18
meters. At 7:00 P. M. in the evening
this official press comes over at 35 meters.
a convenient wave and time for most
experimenters. It also comes over at
long-waves at this time.

Of course, much of the most interest-
ing stuff comes high speed and the natu-
ral question is, what is the experimenter
going to do for a dictophone?

Shopping for Dictophones

Well, the ones we used are marked up
on our books at about $25.00 each.
Thousands of these, sold ten or more
years ago, arec probably no longer used
and yet are satisfactory for receiving
code perfectly well. Shopping around a
bit, there is no doubt that they could be
inexpensively picked up. Records may
be shaved for a few cents and used as
many as 75 times.

Of course, taking high-speed code reg-
ularly means continuous reception and we
couldn’t change records without losing a
lot. So we got another dictophone and
set this alongside, as well as a third or
transcribing machine for reading off the
records. Finally, we got hold of a record
shaver so we could have a fresh flock of
records each day.

Now just when one record is about
full, we throw on the second machine,
which records the last few turns of the
nearly finished record's message. The
first record is then put on the transcribing
machine and a blank takes its place on
the first machine, which is then ready
when machine number two has nearly
finished its record.
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With the receivers we have, the operator
can set the machines going and tran-
scribe at the same time the high-speed
stuff is being recorded, merely stopping
for a few seconds at six to eight-minute
intervals to change machines and rec-
ords. It is a smoothly working propo-
sition,

A double dictaphone tube was made
and the reception is taken on a single
loud speaker unit instead of phones.
Thus, feeding both machines, there is no
receiving set adjustment of any sort nec-
essary when reception is shifted from one
machine to another. In order to monitor
this incoming copy a pair of ear plugs
such as are used on a stethoscope was
fastened to a rubber tube which was in
turn {astened to the common listening
lead by a metal tume. Incidentally, this
feature leads to an interesting discovery,
and that is that by using these ear picces
and a speaker unit outside, noises are
not heard by the operator anywhere near
as much as when he is wearing head-
phones; furthermore, the weight is almost
nil.

Suppressing Interference

Interference was the last problem. It
presented itself early when the dicta-
phone, electrically operated and of course
set up near the receivers. drowned out all
signals. A small “antenna plug-in” type
of filterette was applied to these ma-
chines and stopped that. Then a couple
of motors in the basements had big filters
applied to them.

Finally we came to the rotary con-
verter. We are in a d.c. district and yet
wanted to avoid batteries. We all have
heard the story that it is impossible to
obtain short-wave reception using an
climinator. Well, using the baby Na-
tional model, the Velvet, I believe they
call it, we operated the short-wave set
perfectly with an a.c. supply. and even
used an “A” eliminator at times.

But the converter itself offered real

JLLOW IS THE CIRCUIT DIAGRAM OF
THE LONG-MWAVE RFCEIVER  WIHICH,
AFTER FXPLRIMENTATION WITH OTHER

CIRCUITS, MET ALL RFQUIREMENTS
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ABOVE—THIS MIGHT BE CALLED AN
“ENSEMBLE" VIEW OF THE NEWs-GATH-
ERING FACILITIES, WITH GEORGE HINCH-
LEY, TIIE RADIO OPERATOR, LISTENING
TO THE SLOWED-DOWN CODE FROM THE
DICTOGRAPH CYLINDER

problems. It had come equipped with a
filter, but this was on the a.c. side. The
manufacturers neglected to think of the
other side, leading to the d.c. lines, which
were running all around us like a cage.
We put a large sized filterette on the d.c.
side of the generator and our interference
troubles were over.

The result of all this is that our radio
editorial force is now studying code after
seeing all the fun that 1GA gets out of
copying interesting items from all parts
of the world. This, in turn. means that
some more short-wave and long-wave
sets are going to be built, for why have
code if vou cannot use it in the evenings
at home?

Emm.

Adventure? Come on, you armchair
adventurers! Don't toy with stations in
the United States. Code is quickly
learned. Get a good receiver or two. and
vou can know any of the world's events
before even your local newspaper.

Both the receivers we used are easy
to make and operate. Too easy! We
would like to impress you with what a
ditficult thing it all is and how intricate is
the machinery needed, but the fact is that
they can be built by anyone who can build
a broadcast receiver. So come on and
join us.

Those of you who listened in on the
National Broadcast Company's rebroad-
cast of the British services of Thanks-
giving, on the morning of July 7. got
quite a kick out of hearing a voice from
London and then one from Australia.
Why not get that kick first-hand. and
multiply it. by learning to understand the
dot and dash?
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The photographs on
this page of Mr.
Spangenberg’s 200-

| awatt crystal controlled
short-wave transmitter
give sufficient detail
of the mode of con-

and more advanced
short-wave enthusiast
to adopt some of the
excellent ideas embod-
ted in this outfit.
Above is shown the
front view of the trans-
| mitter  proper, illus-
| trating the three
| shelves or sections, one
for each of the fre-
| quency changes and

the push-pull ampli-

struction employed to |
enablethe experienced |

fier.  To its right is |

shown the front view
of the power-supply

rack.

1930 Shioxr-Wave MaNvuaL.

Lester Spangenberg’s
Controlled
Is a Real

Below is a rear view of the transmitter
unit, showing the various pieces of appa-
ratus of the several sections, while to the
left is a rear view of the power-supply rack
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200 Wart Crystal
Transmitter

Outfit

HERE are few amateurs who

have had the experience and the

facilities for research at their dis-

posal which Mr. Spangenberg has
crowded into his excellent transmitter.
In a single unit we have the result of
many years’ experience. All the experi-
mental work has been done and here we
have a finished transmitter that really
works.

Mr. Spangenberg may well be ranked
as one of the old-timers in amateur radio.
He became a “ham” in 1906 and has been
plugging along at it ever since. Lester, as
most of the old timers know him, oper-
ated a station when there was little known
and less published about radio; when a
ham had to do some real experimenting
and when carrying on a chat with a fellow
in the next town was a great accomplish-
ment. He had been a member of the
American Radio Relay League from the
time it started and during the war was a
Radio Inspector for the U. S. Naval Radio
Aircraft Section with headquarters at the
Bureau of Steam Engineering, Washing-
ton, D. C.

As early as 1919 Spangenberg was oper-
ating a broadcasting transmitter, one of
the first in the vicinity of New York. He
is a member of the Institute of Radio
Engincers and the Radio Club of America.

In the transmitter shown here, Mr.
Spangenberg has incorporated everything
a modern short-wave, C.W. transmitter
should comprise. This transmitter is far
and away ahead of the self-oscillating set
of last year. And one of the unique fea-
tures is the frequency doubling circuit
which really came to be used because Mr.
Spangenberg had two sets—one for the
7,000 kc. and one for the 14,000 kc. band,
which have been combined and improved.

Consideration of the use to which the
transmitter was to be put was worked
right into this job and it is useful for the
rapid handling of traffic as well as oper-
ating over long distances.

Experiments Leading Up to the
Final Selection of Tubes

One circuit tried out by Mr. Spangen-
berg in designing his transmitter was made
with a UX-210 tube in the 3.500 kc. band,
controlled by a crystal. The frequency
was doubled by the use of a 203A tube in
the 7.000 kc. band which was to control
the two UX-852 tubes in a push-pull cir-
cuit in the 14.000 kc. band.

After d@ lot of experimenting it was
found that the UX-203A tube would not
push the two UN-852 tubes in the push-
pull circuit and double the frequency at
the same time. So the final arrangement
which is shown here was worked out. The
circuit now in use is as follows: The
UX-210 tube is employed in the 3,500 kc.
band and is controlled by the crystal. This
frequency is fed into the next 210 tube
and its accompanying frequency doubling
circuit, bringing the frequency up to 7,000
ke. The second 210 feeds into the 203A
in a second frequency doubling circuit and
the final 14.000 kc. is then fed into the
two 852 tubes in the push-pull, power-
amplifier circuit, which is coupled to the
antenna circuit.

Only the two frequency changers and
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Mr. Spangenberg, shown with

the 200-watt crystal controlled

transmitter which he built and

which will be illustrated in de-

tail in following issues of this
magazine

the push pull power amplifier aré
mounted in the main frame. For a clear
concise understanding of the method of
construction employed it is only neces-
sary to refer to the several photographs
accompanying.

Each of the above three units are
mounted individually on its own shelf
and is readily removable without dis-
turbing connection to the other units.

The apparatus comprising the power
supply, together with the various switches,
key relay, etc., is mounted as shown as a
separate unit.

This transmitter is to be the basis for a
series of articles by Mr. Spangenberg, in
which he will give all the details necessary
for the construction of a transmitter of
similar design.

e
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Putting the Portables
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"T'hrough Their Paces

Further Experience With the Portable Transmitter
and Multiwave Recerver Described Last Month

WILLIAM H. WENSTROM

By

HIS rather imposing ttle covers

several aims. Under it we narrate

some further field tests with the

portable transmitter and receiver
described in the article in this manual,
on page 9. and explore more thoroughly
some of the fascinating angles of port-
able work, even lapsing occasionally into
reminiscence.

Further Tests

On a recent warm night we took the
receiver up on the roof of a huilding,
about 250 feet above the Hudson River,
to see what could be done with the broad-
cast coil. To give the 30-foot antenna
and the two diminutive 199 tubes at least
a fighting chance, we naturally waited
until the New York broadcasters were
supposcdly off the air. But the first thing
we heard was WEAF, relaying the Fort
Worth celebration in honor of the endur-
ance flicrs, Robbins and Kelly—interest-
ing enough to bear listening to for a time,
while Saturn and then a copper moon
xose slowly over the Garrison hills. A
light fog clung close to the river and its
banks, the center of a high-pressure area

Rowixg out oy THE IIUDSON READY
TO COMMENCE THE TESTS

]

Licws. U. 8. clrmy

was approaching—all in all it was a good
radio night. The first “outside” station to
be logged was WJR at Detroit. followed in
a few minutes by WENR and WCVN at
Chicago, and WLW at Cincinnati. These
were all at loud headphone volume. Then
came WPN] at Milwaukee, fainter but
distinct.  An elusive voice and strain of
music turned out to be, after some trying,
WBAP at Fort Worth. By straining cars
and patience, not 1o say conscience, we
might have reached the coast; but Fort
Worth seemed enough—we took the set
downstairs, leaving the night to Saturn
and the moon.

City, about 150 miles away. On the 80-
meter coil several amateurs in the 1st and
Sth districts—New England and the
castern mid-west—were copied.  This
Wwas up to expectations, as the 80-meter
band never is very populous in the day-
time.

With the 40-meter coil there was some
difficulty in tuning, as the wind was rising
and swinging to eastward, driving the
waves around the bend in the river. The

AN AERIAL VIEW OF WEST POINT SITOW-
ING THE TERRAIN IN WIHICH TIIE TESTS
WERE MADE

On a morning test from the same loca-
tion with the 111-D coil, plenty of ships
came in around 600 melers, calling cach
other and shore stations, sending position
reports and traffic. Up on 1.000 meters
the double dash signal of Fire Island
Lightship whined ou: continually, telling
of fog on the Atlantic south of Long
Island. )

Another test was made on the Hudson.
We set up the receiver in a 12-foot row-
boat, with the umbrella (diagrammed
in last issue) and a copper ground plate
for contuct with the water, and drified
around with the wind and current for an
hour or two. picking up plenty of sta-
tions and a healthy sunburn. The time
was around 5 . M., broad daylight, of
course. and the antenna was quite small.
On the broadcast coil WEAF, WOR.
WJZ. WABC, WODA and WAAT. all
around 30 miles distant, were clearly
audible. Then WPG came through with
loud headphone volume from Atlantic

e ]

detector circuit

¢ was steady enough, but
it was ditticult

to tune the dials accu-
rately and stay in the boat at the same
time. However, scores of amateurs were
heard in the narrow 40-meter band. as
well as many commercial stations outside
it. Finally, as the climax of this test. we
logged the crystal-clear whistling signal of
9EK, cutting through the 40-meter bed-
lam all the way from Madison, Wiscon-
sin.  Both stages of audio were used in
these water tests,

Of course the receiver was designed for
use with an antenna, but in the 40- and
§0-meter bunds much can be done with
the set box alone, using only the self-
contained wiring as a pick-up. As a test
of this we took the set box up on the
aforementioned roof one evening, and
perched it somewhat precariously on a
stone cornice. On the S$O-meter coil ama-
teurs came through from the 1st. 8th and
3rd (Middle Atlantic States) districts, and
some amatceur phones on 85 meters were
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| mapped their fields, but our knowledge of
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L FIG.1. PRACTICAL The transmitter, also, has had its share
of activity. On a boat test around Wes
heard but not located. On the $0-meter
coil swarms of amateurs could be heard. 270 6 TOP
among them 1AOI of New England, 30N YURES MEERNOGIS
of the Middle Atlantic States, and 9CR] - ANTENNAS
of the Middle West. And this was with
the set box alone, no antenna or ground, s )
using a 199 detector and one stage of
audio!
©On another evening we did some inter- SHORT AUTO
esting work in the car with a ten-foot 2=
wire stretched over the top. from radiator = =
cap to spare tire, for antenna. On the WAVE COIL  UMBRELLA \/ .
broadcast coil WABC, W]Z, WOR and Lf,c- £9
WEAF of the New York arca came /Pl|\u
through faintly; WPG at Atlantic City = g
somewhat better.  Ignition noise was /g
worse than on the previous car tests de ; - ( ,’ "E
scribed in the last issue, because the very = _ H Q
small antenna did not pick up a signal FENC™ WIRE 41113
strong enough to be heard well through TREE T e = e s
it. With the motor idling and at speeds FlG.2 - ELEVATED WIRE - -
wp to 10 or 15 miles per hour one hears ‘ BALLON KITE
a series of clicks. which merge into a
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car with another portable sct, we drove
over a sharp rise towards the transmitter
three or four miles distant. The signals
increased greatly at the brow of the rise;
the effect was like coming suddenly
around the corner from a quiet street
into the noisc of a thoroughfare, or like
stepping into the beam of a searchlight.
We noticed, also, that the signals followed
street-car lines, doubtless on the wired
wireless principle. In this field alone
there is plenty of opportunity for re-
search. Of course the big stations have

S

PIRE
’ PLATE
Y TREE
LEAD
! WATER WEIGHT
COUNTERPQISE
.

L

FENCE WIRE

FPPP777 77 P777777077 770770777

VARIOUS GROUNDS

CAR BODY

FIG.3

steady roar at about 20 miles per hour.
The signal-noise ratio was somewhat im-
proved by using a short wire as counter-
poise instead of the car body.

We drove over the Storm King High-
way, which winds along the mountainside
at varying elevations above the Hudson,
listening to the carrier of WABC. The
signal strength usually increased on the

heights and decreased in the hollows.
though this was not an absolute rule. Sig-
nals also increased whenever the road led
out over the river in rounding a moun-
tain shoulder. These efiects are much
more pronounced close to a transmitter,
before the sky wave has begun to come
down in any great strength. A few years
ago in El Paso, when making tests in a

Point we kept a regulur schedule of trans-
missions with two listeners, Lieuts. Bul-
Iene and Shingler, at West Point.  The
umbrella antenna was used with a cop-
per plate ground. Licut. Corput and the
author manned the rowboat, which moved
up the river with as much majesty as
such a craft can muster when it has to
keep out of the way of large and fast
river stcamers. The passengers crowded
to the rails at sight of this grotesque
cockleshell desecrating the Revolutionary
scenery. At Cold Spring, two miles above
West Point, we switched on the transmit-
ter and began describing the scencry in
the best McNamee manner, meanwhile
thinking “Two miles—two watts input
with phone—it won't work.”

Then we dropped down the river to
Constitution Island, one mile from the
receiver, and contirued our discourse.
Dropping further downstream, we round-
ed the bend and came within sight of the
huilding where the receiver was, still talk-
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ing continuously into the unimpressed

microphone. As we came opposite the
building, the boat a quarter mile out in
the river, the impression grew that we
had been talking to ourselves, or at most
to whatever fishes had happened along.
We asked the mike: “If you hear this,
please come out on the roof, and wig-wag
0. K.” We paused, unbelieving. Then a
small figure appeared on the roof; it was
signalling with a handkerchief “OK—all
OK.” We were ready to call the test a
success. We found later that every word
had been understood.

On another day we tried out the trans-
mitter in the car with that ridiculously
small antenna—the 10-foot wire over the
top. With Maj. Moreno at West Point
and Lieut. Bullene at Highland Falls as
listeners, we drove up to Lusk Reservoir
and switched on. Again we fell back on
the radio announcer’s standby, describing
scenery. The West Point receiverwasthree-
fourths of a mile distant and the Highland
Falls one one and a half miles away,
and both heard us. Signal strength was
none too good at Highland Falls, but bet-
ter than expected with the small antenna.
Then we started the car and drove slowly
along the road, still talking. Several
casual passers-by appeared quite dumb-
founded to see an apparent lunatic sit-
ting in a car talking to himself. During
the winding drive down the hill towards
the West Point recciver, it again seemed
impossible that anyone could be really
hearing us. Yet when we passed the
house, there was Maj. Moreno out in
front. He had heard every word, and
had further noted signal strength changes
that corresponded with the undulating
terrain over which we had come.

Operating Notes

The receiver’s performance depends to
a large extent on the detector tube. As
the average 199 is none too good in this
respect, it is well to check over a number
of tubes, sclecting the best detector by
trial.  The potentiometer allows some
control of the tube's oscillating charac-
teristics by fixing the grid bias. With the
potentiometer turned slightly to the nega-
tive side, the detector should go into os-
cillation with a smooth hiss, and the set is
most sensitive to weak code or phone.
With the potentiometer turned positive,
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A TEMPORARY SET-UP ON THE ROCKS
AT THE EDGE OF THE HUDSON
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operator’s license must be obtained by
making application to the nearest Super-
visor of Radio and taking an examination.
In addition, a station license must be ap-
plied for, but as an ordinary station li-
cense is good for use in one location only,
this must be a portable station license,
good anywhere in the radio districi.
Strictly speaking, a portable amateur ra-
dio transmitter cannot be used on a boat,
as this class of service is in general cov-
ered by the limited commercial license.
However, the chances are that an appli-
cation for a limited commercial license
on yacht “Pansy, 12-foot rowboat at pres-
ent located on waters of Long Pond,”
would scarcely be taken seriously by the
Supervisor.

One detail of the transmitter construc-
tion needs emphasis. While the coils
look somewhat flimsy in the photograph,
in reality they are as solid as rock, and
must be so to keep the calibration con-
stant. The “dope” is made from some

FI1G. G,

BAD: HILLS CUT OFF LOW)
TTANGLE RADIATION

PCRTABLE LOCATIONS

PRACTICALLY
ALL OF ENERGY
A USEFULLY RADIATED

oscillation occurs with a sharp plop: this
position is best for loud code or phone.
The most sensitive adjustment of the
tickler condenser, of course, is as near as
possible to the oscillation point—below it
for phone, and above it for code.

We might mention here two uses of the
receiver in addition to ordinary recep-
tion. Most campers and boatmen have
been caught in summer thunder squalls,
usually with inconvenience and sometimes
with danger. Such a squall may approach
almost unscen behind hills or cloud for-
mations, but its approach can be sensed
from the heavy crashing static, growing
more frequent, which precedes it. With a
little practice in listening and observing,
onc can learn a good deal about thunder-
storm progress, particularly by referring
to a good meteorology text. The field is
little explored, and holds some interesting
possibilities.

Yachtsmen who venture out on the
broad ocean will find the 111-D coil very
useful.  Ships can be conied, and some
estimate of surrounding ocean conditions
can h> made from their reports. Radio
beacons, listed on the Government charts
will be heard in fogegyv weather, and their
relative loudness will give sorie indication
of the boat’s position.

Turning now to the transmitter, we
might add some further information on
license requirements. First, an amateur

BEI()\\', A GOOD LOCATION AMONG THE
WOODS, THE TREES OFFERING A MEANS
FOR STRINGING THE PICK-UP \WIRE
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form of celluloid, such as photograph neg-
atives, dissolved in acetone. Both the
form and the coils are given a heavy coat-
ing.

The transmitter-receiver arrangements
will be found very convenient for two-
way communication. To change from
“cend” to “receive,” after the set-up has
once been made, one need only throw two
switches, an operation requiring perhaps
two seconds. During the Long Island
tests we worked with Garden City and
Mitchel Field, both over a mile distant
from the car set-up, first one and then
the other. In fact, all three stations en-
gaged in a more or less indiscriminate con-
versation, and the portable station had no
difficulty in keeping up with the two fixed
ones. For portable two-way work, it is
best at first to bring all stations close to-
gether, within a few yards, and calibrate
each receiver on each transmitter so that
in long range work time will not be wasted
hunting all over the band for desired sig-
nals. The times of operation, or sched-
ules, must be determined beforechand and
rigidly adhered to.

Antennas and Locations

To cover thoroughly the subject of an-
tennas no less than a book would be re-
quired, but some of the essentials can be
indicated here. Necdless to say, antenna
design is very important in portable work.
Outside of such special types as loops,
wave antennas and retlectors, the ideal an-
tenna, as indicated in the diagram, would
be a single wire one-half wave length
long and interrupted at its center by the
radio set, or possibly two large copper
plates with the sct connected between
them. We can rarely put these ideals into
practice in portable work; we must em-
ploy close approximations of the ideals—
for transmitting, as closc as possible. Re-
ceiving sets will work on almost anything,

A VIEW SHOWING OPLRATING CONDI-
TIONS IN A 12-FOOT ROWROAT WITH AN
UMBRELLA TYPE ANTENNA

TRANSMITTER AND RECEIVER SET UP ON
THE CORNER OF ONE OF THE BUILDINGS
AT WEST POINT

depending on the sensitivity required. The
only trouble likely 1o be encountered with
receiving antennas is a failure of the set
to oscillate when the antenna fundamental
is too necar the desired frequency, and
this trouble is casily cured by connecting
a series condenser in the circuit. But the
transmitter refuses to radiate efficiently
from some of the weird combinations that
delight the recciver. We must use either
an elevated single wire about 14 wave-
length long with some form of counter-
poise or good ground underneath it; or
we must approximate the plates of a con-
denser, using a short overhead wire or
mesh and an excellent ground or a quite
massive counterpoise (such as a car body)
beneath it.

The diagrams (Figs. 1 to 4) show some
of the practical pick-up forms. The um-
brella and short auto wire follow the con-
denser type. The “wave coil” gets more
inductance into a limited height, as 20 to
40 feet of wire is wound spirally around a
12-foot pole of light bamboo. (The coil
may also be wound on a large pasteboard
cylinder, but this is far from portable.)
All three of these antennas are compro-
mises between efficiency on one hand, and
compactness and convenience on the
other. When used with the transmitter,
they require a loading coil of about fifteen
or twenty turns on a 2V-inch form be-
fore the antenna circuit will tune up to 85
meters.

Grounds for either transmitting or re-
ceiving must be of low resistance. A long
metal pipe may be driven into damp soil
on land. On the water the problem is
easier—a clean copper plate weighted
down by lead will do very well. 1f no
good ground can be had we use a counter-
poise in its place—a wire insulated from
the ground—a car body—a sheet of metal
or screening. For receiving a fence wire
may do, or even a nail driven into a tree
or shrub. The receiving antenna proper
may be almost anything—a light wire
carried by a balloon or kite. a fence wire,
a tree. Finally, there are the horizontal
forms of antenna—two insulated wires
laid along the ground in opposite direc-
tions, or a fence wire interrupted by the
set.

We mentioned last month the impor-
tance of location in portable work, an im-

portance which in the case of transmit-
ters can scarcely be exaggerated. We must
remember that we are dealing, in effect,
with light waves of very low frequency.
1i we wished to signal with a searchlight
we should not put it down in a hollow,
surrounded by obstructions. The same
principles apply, with less rigidity, to a
radio transmitter. Even at broadcast fre-
quencies obstructions close to the trans-
mitter cast appreciable “shadows’; at 80
meters these effects are more noticeable;
at 5 meters and less the waves behave al-
most like light. Not only should the
transmitter be set up, when possible, on
high, unobstructed ground with a “clear
shot” towards the receiver, but it should
be kept as far as possible from elevated
wires, trees, foliage and other conductors,
good or bad, which may absorb a large
part of the outgoing cnergy. Favorable
and unfavorable locations in a given ter-
rain are shown in the diagram.

An interesting case in point occurred a
few years ago near El Paso. The lower
Rio Grande valley was flooded, troops
were rushed from Fort Bliss thirty miles
to the stricken area, and my platoon
handled the radio communication. The
field radio sent with the troops late in the
afternoon having failed to report in about
10 P. M. as expected, the Radio Sergeant
and I drove hurriedly down the valley to
sec what was wrong. We found that the
first set-up had been made in the only
place then available—a railroad cut sur-
rounded by hillocks and trees. After we
had moved the set to a more open loca-
tion, the front yard of a ranch house,
communication was established with Fort
Bliss. Later in the day, when rising
water surrounded the transmitter on three
sides, its signals actually became louder,
probably due to complete surface reflec-
tion from the water.

This third factor in portable transmit-
ter cfficiency. ground conductivity, is not
very well understood even now. We know
that a highly conductive surface is to be
preferred—broadcast  transmitters — are
often built on salt marshes—but there are
still many obscure vagaries of the terrain
that are difficult to explain. There was a
point in the desert sand two or three miles
east of Fort Bliss from which our trans-
mitters could never work successfully,
though they were clearly heard from loca-
tions nearer or locations beyond it. There

(Continued on page 78).
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“T’he S-W Four”

A New Departure in Short-Wave Receiver Construction

By SAMUEL EGERT

HE short-wave receiver described in the accompanying

article is of interest on several counts. Not the least of
these is the fact that this receiver has been sclected for an
important bit of work in connection with the Graf Zeppelin’s
visit to this country.

The Columbia Broadcasting System announced, some
time ago, its plan to have Frank E. Nicholson, aboard the
dirigible, send daily accounts of progress and of life on
board; these to be rebroadcast through stations of the
Columbia network. 1t is a part of this plan, to rebroadcast
Mr. Nicholson’s voice just as soon as the Graf Zeppelin is
near enough to permit voice reception on short waves.

Paul Green, technical director of the Columbia System, is
responsible for arranging to keep in touch with the dirigible,
and after careful examination he selected for that purpose
the set here described. Aside from the merit implied by its
selection for this important work, the S-W Four will appeal
to the radio cxperimenter both because of the efficiency of
the circuit employed, and because of the clean-cut engincer-
ing evidenced in the planning of the three compact units
comprising the radio frequency, detector, and audio fres

quency sections,

HERE'S a thrill waiting for you in

the lower wavelength bands, where

great distances are spanned by com-

paratively small sets consisting of
two, three or four tubes.

Even the wide imagination of the
authors of the Arabian Nights could not
conceive of listening to their fellow men
half-way around the world.

The amazing properties of short waves
stagger the imagination. Think of it . . .
cosily ensconced in your favorite chair,
the chimes of Big Ben in London, the
far-off countries of Holland, New Zea-
land, Spain, are at your mercy. Listen-
ing to these stirs the imagination to the
realization of another wonder accom-
plished by man. There’s more to be
done, but at present the field is wide
open for the man who can appreciate the
tremendous scope of this hobby and
wants to look just a little below the sur-
face.

In (July, 1929) Rabpio NeEws Mr. Cur-
tis Glenn described quite vividly what he
listened to in the short span of twenty-
four hours. Yet, even so, the surface has
just been scratched. Given a good, effi-
cient receiver, the possibilitics of listen-
ing to far-off signals, signals from the
ends of the carth—yes, signals that vir-
tually travel 'round the carth—are bound-
less.

It is with the idea in mind of providing
such an efficient receiver that the one de-
scxibed here was designed.

Many Good Features

The S-W Four is one of the most
modern short-wave receivers that can

be built today. Its neatness, its isola-
tion of cach individual stage, its ease of
tuning, coupled with the high grade of
material employed throughout, make it
a set far surpassing others in quality and
volume of tone; it possesses a sensitive-
ness which enables it to pick up foreign
stations as if they were in your back yard.
Short-wave station 3SW, England, comes
in on the loudspeaker and can usually be
gotten whenever operating, even though
static conditions may be quite bad. Hol-
land can be heard on the phones quite
lIoud and clear and can be heard on the

toud speaker on a clear night. With this
receiver California, KDKA, WGY are
considered locals and can be tuned in on
the loudspeaker. Besides, there are at
present about six hundred short-wave
stations in operation located in every part
of the world. Given a good night for re-
ception, as sensitive a set as the S-W
Four and a fairly decent location—
well, you can see for yourself—the pos-
sibilities are unlimited. One thing is cer-
tain, the S-W Four presents to every
man something worth while in which to
lose himself after a hard day’s work is
done. Here is really a new and better
way to get back all the enjoyment you
derived from your broadcast band expe-
rience, with a double redemption.

Use of Shielding a Major Factor

The distinct superiority of the S-W
Fouris the shielding. Each stage is
individually shiclded, enabling the r.f.
arrplifier, detector and audio amplifier
stages to work with absolutely no inter-
coupling. Their use counteracts flux lines
between stages, enabling the set as a
whole to function with the highest de-
gree of efficiency.  This outstanding fea-
ture is immediately recognized when you
tunc the set. A certain amount of pep
can be recognized which places it head
and shoulders above others which do not
use complete individual shielding. The
shielding arrangement of the coils is both
novel and effective. The small metal
caps protruding from the tops of the units
need only be removed to replace the plug-
in coils. Coils can be replaced in a sec-
ond's notice without in any way ham-
pering the operation of the receiver.
When you replace a coil, you will notice
that a grooved socket is furnished, en-

HERre's THE S-w FOUR TN Rapio News
LABORATORY
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THREE INDIVIDUAL UNITS IN SEPARATE
SHIELDED COMPARTMENTS CONSTITUTE

THE COMPLETED S-W FOUR. HERE ARE
SHOWYN, FROM LEFT TO RIGHT, THE
TUNED ANTENNA R.F. STAGE, THL DETEC-
TOR STAGE AND TWO-STAGE A.F. CIIANNEL

abling you to merely turn the pins of the
coil around in the groove until they auto-
matically fall into place in their respec-
tive positions in the coil socket. This
avoids a good deal of delay and affords a
convenience that is immediately appre-
ciated. The circuits in the shiclded
units are connected together by means of
small plugs and jacks mounted on in-
sulated bakelite strips. The use of
this method enables you to obtain
a positive connection from unit to
unit without in any way hampering the
quality of the shiclding. When plug-
cing the cans together, you will notice
that there are four contact plugs and
jaocks betwen the r.f. and detector units
and five between the detector and audio
units. This avoids any possible error of
the proper placing of the r.f. and detector
units. In spite of all these shielding re-

THE GENERAL IAYOUT OF A MAJORITY
OF THE PARTS IN TIilE THREE UNITS IS
CLEARLY INDICATLD HERE, THOSE COM-
FONENTS WHICH ARE MOUNTED ON THE
UNDLRSIDE OF THE SUB-BASES ARE
SHOWN IN POSITION ON PAGE 29

To GAIN A CLTAR IDEA OF TIIE INDI-
VIDU AL CIRCUITS OF EACH OF THE
SHIFINED STAGLS, IT IS ONLY NECESSARY
TO CUMPARE  TIIL COMPLLTE CIRCUIT
DIAGRAM, SIIOWN IHLREL, WITH THL PHO-
TUGRAPIL AT THL T0P OF THIS PAGL

quirements, the set has a fine appearance
and would always attract rather than de-
tract attention to itself. You will notice
that the units are separated by a space of
about one-fourth of an inch. This is an
absolute necessity. We have found from
experience that the potential (or voltage)
at the front of the detector or r.{. units is
different from the potential (or voltage)
at the rear of these units. These poten-
tials are induced by the flux lines of the
two coils. This potential (or voltage)
difference is so small that only very accu-

27

rate instruments could be employed to
measure their difierences; however, these
potentials are very noticcable in the
phones or in the speaker when the units
come in contact with each other. A
cracking noise is heard and it is due to
the shorting of these small potential (or
voltage) difierences. Therefore, to avoid
this disturbance the units have been sep-
arated one-fourth of an inch. This secem-
ingly small feature adds a tremendous
benefit to quietness of operation and is
in reality a blessing in disguise.
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A PARTS LAYOUT AND CIRCUIT WIRING DIAGRAM OF TERMINAL KEY

THE S-W FOUR Is GIVEN HERE. THOSE WIRES WHICH

PASS THROUGH HOLES IN THE SUB-BASE ARIL NUM- % B+45vV. @ A=

BERED FOR IDENTIUICATION AND SHOULD BE FOL- B+90V @ C_4‘/ v
LOWED THROUGH BY REFLRRING TO THE C(IRCUIT : 2
B+135V. @ A+B-
B+ 180 V. C+
@ c-PwR

WIRING SHOWN ON THI FOLLOWING PAGE

CLIP ON “
CAP OF TUBE
IN SOCKET Vi

--~TO ROTOR
PLATES
(FRAME)

SCREEN-GRID R.FT POSITION ONLY TO SHOW

CONNECTIONS MORE CLEARLY.

VARIABLE RESISTOR IN THIS =

RESISTOR
INSULATED FRO
METAL WALL

VANV HAVAV-1NOTIS O80T




SCREEN-GRID R.E

IDETECTOR

4
4

THIS VIEW SHOWS HOW BASES

BRASS SPACERS.
0.D. X /" LONG.
,5/32 HOLE.

4 MAKE {2,

(®EXO ARE MOUNTED IN SHIELD BOXES.

BESIDES SHOWING THE DETAILS OF
WIRING ON THE UNDLR SIDE OF THE SUB-
BASE, 70 THL LLFT ARL SHOWN 1HE
DETAILS TOR RAISING THL SUB-BASL FROM
THE BOTTOM OF THE SHIELD CAN SO
THAT SUCH PARTS AS FIXLD CONDENDERS,
RESISTORS AND TUBE BARES MAY BE
LOCATLD

‘2 STAGE

AUDIO AMPLIFIER

“THIS VIEW SHOWS HOW
SOCKETS FOR COILS ——5
L1 & L2 ARE MOUNTED.

5/i6 DIA -
BRASS
ROD

1AV AL -LHOHG

N ANVIA
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Due Consideration Given Parts
Layout

Proper low-wave reception is difficult
to attain. Every small item of construc-
tion must be taken into account. 1f only
one of these items is inadvertently passed
over, the efficiency of a short-wave
receiver is reduced markedly. There-
fore, it was important that we should not
overlook the selection of the parts, the
placement of the parts, the method of
wiring and the quality of each part when
adapted to our nceds. It was only in
this manner that we finally succeeded in
developing the cusily operated, easily
constructed and highly efficient receiver
that is described here.

Great care was taken in determining
the proper position for each part. Grid
leads are as short as possible. This is a
primary requisite in a set of this type, for
in long grid leads a great deal of cnergy
can be lost due to the characteristic of
high frequencies to form counteracting
flux lines to the flux lines of the regular
cuil. Every connection in the set is made
on the shortest path possible. Bending
wires which carry high frequencies is also
a poor policy, for herc again we have a
high rate of signal dissipation.

Only the best of apparatus is used in
the receiver. The taper plate condensers
used offer a straight-line tuning cffect.
That is to say as the dials are turned
from minimum to maximum the wave-
length rises in direct proportion to the

IN THIS cLosE-UP VIEW OF ONE OF THE
TUNED STAQGES IS SHOWN TIIE DRTAILS
FOR MOUNTING THE COIL SOCKET ON
SPACER RODS SO AS TO SUPPOKRT THE
PLUG-IN COIL

numbers on the dial. The condenser
is solidly constructed. One needs only to
examine it closely to appreciate its quali-
tics. Its taper plates give vou the ad-
vantage of a small circle circumscribed
by the plates and help towards reducing
the size of the shielded units, Straight-
line frequency condensers of the logarith-
mic type of plate would be so large as

to hit against the side walls of th

to enjoy a short-wave set th
microphonic.
strong and reliable contact frony
tube.

value of this advantage. for every

The sockets employed enable
These sockets also

It is not necessary to

Ir Tue CONSTRUCTOR JTOPES TO ACCOM-~
PLISH THE SAME RESULTS IN THE OP-
ERATION OF THE S-W FOUR AS OBTAINED
BY THE AUTHOR, IT IS A FOREGONE COX-
CLUSION THAT THE WELL-PLANNED DIS-
TRIBLUTION OF THE PARTS SHOULD BE
STRICTLY ADHERED TO. THE SEVERAL
DRILLING LAYOUTS GIVEN BFLOW WILL
AID MATERIALLY IN THE ACTUAL CON-
STRUCTION, A, B AND C SHOW TIIE LOCA-
TION OF HOLLES OF THE ANTENNA STAGE,
DETECTOR STAGE AND TWO-STAGE AUDIO
AMPLITIER  SUB-BASES  RESPECTIVELY.
IN THE LOWER PART OF THE DRAWING
IS SHOWN TIIE DRILLING NECESSARY
FOR THE BAKELITE PIECES WHICH SUP-
PORT TUE BINDING POSTS AND PIN-
JACKS, ETC. FROM LEFT TO RIGHT THE
FIRST TWO ARE MOUNTED IN THE FIRST
OR R.F. CAN AND ARE THE ANTENNA-
GROUND STRIP', D, AND FOUR-PRONG PIN-
JACK S1RIP, E; THEN THE LEIT AND
RIGHT PIN-JACK STRIPS F AND G, or
THE DETECTOR STAGE; THEN THE PIN-
JACK STRIP, 1, AND LOUD SPEAKER
RINDING POST STRIP, J, OF THE Two-
STAGE AUDIO UNIT; FINALLY THE
BINDING-I'OST STRIP FOR THE BATTERY
TERMINALS
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contact on a recciver of this type is noth-
ing more than another closed link in the
chain of sensible desjgn features.
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DRILLING DIRECTIONS FOR EACH OF THE

SHIELDED UNITS ARE GIVEN HERE; ALSO

NOTE THAT DIMENSIONS AND PLACE-~

MENT OF THE HOLES IN THE TOP OF

THE SHIELD CANS, ALLOWING ACCESS\\
TO THE COILS, ARE SHOWN

Fixed filament resistors arc used for
every tube. In this manner, we are able
to control the complete filament system
by means of a single switch. This
method of filament adjustment is a dis-
tinct advantage in a short-wave set. It
enables cach tube to work at its highest
point of filament efficiency at all times.
Rheostats employed on short-wave sets
have always given trouble. Scraping and
scratching noises in the phones disturb
the operator when the rheostat is turned
and the level of sensitiveness of a re-
ceiver is often brought far below normal
due to the lack of filament voltage im-
pressed upon the tube.

Another feature which is highly impor-
tant in the operation of the set is its
application of by-pass condensers. Ap-
plicd in the proper fashion, the latter
tend to reduce the noises that might be
produced by the movement of various
parts. Every possible means of reducing
these disturbances have been taken into
account. Highly efficient fixed condensers
enabled us to accomplish this desired ef-
fect. Five .006 mfd. condensers are used
to by-pass the set properly. A .0001 mfd.
condenser is used in the detector grid
circuit and a .002 mfd. condenser is used
across the first audio transformer primary
to enable the detector to oscillate properly.

In the operation of the regeneration
control, the by-pass condenser across the
control helps considerably toward quict-
ness of operation. The noise that is
heard in an ordinary receiver, due to
this control, is here diminished and the
case of its operation is a pleasure rather
than a hindrance toward attaining the
highest degree of sensitivencss of the

receiver. The rezeneration control is a
100,000 ohm variable resistance. This
control fits ideally into its important po-
sition. Its smoothness of operation and
its ability to control the amount of re-
generation necessary offers a distinct ad-
vantage to the operator. He will find
that when operating this control, at times,
it will be hard for him to distinguish
when the set is oscillating and when it is
not oscillating.

Amertran transformers are employed
in the audio system, enabling us to obtain
a sufficient amount of amplification. This
type of transformer has always been a
leader in its field and has held the confi-
dence of the radio world to its desirabili-
ties since radio has come into its own.

The method of mounting the parts in
their proper positions is unique. It is
another one of the features of the set
which takes the eyve of the man who ap-
preciates something good. All the parts of

the set, except those which are mounted
upon the shielded units, are affixed to
small bakelite panels which fit snugly in
the bottom of the cans. These small
bakelite bases arc raised about one-half
an inch above the bottom of the can by
means of brass bushings. By mounting
these bases in this manner it is possible
to mount the fixed condensers, the grid
leak holders. the sockets, etc., directly
upon these bases. This method of mount-
ing presents a clean-cut neatness and en-
ables you to wirc the units below the
bakelite panels. The latter has a distinct
advantage. Wiring leads can be made as
short as possible, because there are no
disturbing obstructions below the panels
to hinder their course.

A VIEW OF TIE ASSEMBLED RECEIVER
WITH TIHE DETECTOR STAGE TOP RE-
MOVED TO SHOW PLACEMENT OF THE
COIL UNIT IN ITS SUPPORTING SOCKET




TBE COMPLETED SHORT-WAVE RECEIVER,
LINED UP AND READY FOR USE. THE
SWITCE IN THE RIGHT HAND UNIT
TURNS ON AND OFF THE CURRENT TO
ALL OF THE TUBES

The socket for the coils is mounted on
38" brass bushings and is raised to enable
the coils to protrude high enough over
the top of the shielded unit to make the
interchange of the coils a simple opera-
tion.

Separate binding posts are employed
to allow the operator to use any typc of
tube he might wish in the detector and
audio circuits. There are individual “B”
battery leads for every tube in the set,
all fixed to a common “B—.” Different
“B” voltages can be experimented with
to bring out the maximum ecfficiency of
cach individual tube. The set also has
separate “‘C” battery connections for the
two audio tubes.

Another important feature of this set
is its absence of choke coils. Choke coils
have the peculiar habit of causing fringe
howls which hamper the quality of re-
ception and also cause dead spots that
paralyze the operation of the set over a
small wave-length range. These hin-
drances are completely done away with
in the S-W Four, due to its correct
shielding characteristics and the manner
in which the by-pass condensers were em-
ployed. When operating the S-W Four,
you will find that it is alive over the
whole wavelength range and is entirely
free from fringe howls.

The dials are the best adapted to this
set. A hairline indicator is part of the
dial and helps considerably when attempt-
ing to log some distant station. The dial
has a fine operating vernier which enables
you to tune this set very accurately.

Coil Specifications

As mentioned before, the coils are of
the plug-in type. They are handy and
can be placed away in any small con-
venient place. If desired, coils can be
supplied to cnable you to obtain broad-
cast band reception. The coils’ bases
have five prongs, the cathode prong being
the dummy. The detector and r.f. coils
have the same number of turns on both
the primary and secondary windings.

The number of turns on the coils are
given as follows:

Coil  Primary Secondary W avelength
A 51 614 17to 32.5
B 514 1374 31to 58
C 914 25Y%  57tol10
D 1514 4914 104 to 204
E 19%; 82%  190to 358
E 30% 155 344 t0 647

Operating Instructions

Full constructional and wiring details
for assembling and wiring the S-W
Four are contained in the drawings ac-
companying. However, before placing
the finished units together, first connect
the batteries to their respective positions
on the back of the audio unit. Then
place a tube in the audio unit and turn
the filament switch to see if it lights
properly. Then if both the audio tubes
light correctly, connect the detector and
audio tubes together by means of the
plugs and jacks, and test the filament of
the detector stage. Finally, test the r.f.
stage. If all the tubes light properly,
screw the tops of the shielded units in
their respective positions, making sure
that they are screwed down tight. This
is very important, for if the cans are not

In ADDITION TO SHOWING FURTHER

MOUNTING DETAILS OF THE COIL SOCK-

ETS THIS PHOTOGRAPII SHOWS HOW TO

CONNECT THE BATTERY LEADS TO THEIR

RESPECTIVE BINDING POSTS SO AS TO

AVOID THE POSSIBILITY OF SHORT-
CIRCUIT

1930 SHORT-WAVE MaNUAL
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tight, they will cause scraping noises in
the phones.

The tubes recommended are as follows:

A UX222 is employed in the r.f. unit ;
a UX112A is advisable in the detector
unit; a UX201A is advisable in the first
audio, and a UXI112A or a UXI171A
may be used in the final audio stage.
Make sure that the proper “B” and “C”
voltages are used for the tube selected.

Now, when the batteries, the antenna
and ground and the speaker are finally
connected, plug in the matched set of
coils and cover them with the shielded
caps. Turn the filament switch. You
should hear a slight rushing sound in the
phones. If the set is squealing, turn back
the regeneration knob, which is mounted
on the front wall of the audio unit, to a
point just below the position where oscil-
lation began.

The numbers of the r.f. and detector
dials do not always work together. To
determine the proper relation between
these dials, set the detector dial at 50.
Then turn the r.f. dial around until you
hear the noise level or most sensitive
spot that you can obtain. VYou will rec-
ognize this sensitive spot, for at this
position the rushing noise is greatest for
position 50 on the detector dial. The
general idea of tuning is to keep the
two dials in step, indicating a sensitive
state for every point on the detector dial.
The reason I mention the detector dial is
because it is the main tuning control of
the receiver; however, the r.f. dial has
an effect which must be taken into ac-
count always. The r.f. dial usually works
in advance of the detector dial when like
coils are used in the coil sockets. When
the detector dial reaches 80, the r.f. dial
may read 100. Here, only the rf. coil
should be changed to the next higher
coil to tune for a higher wavelength.
Now the detector reading will be higher
than that of the r.f. dial and when the
detector dial reaches 100, it should then
be changed for the next higher coil. In
this manner all the wavelengths will be
reached by changing one coil at a time.

The regeneration control is casy to
operate. Best results are not always ob-
tained just below the point of oscillation.
Stations may come in louder when the
oscillation control is moved a little fur-
ther away from this point. To adjust

(Continued on page 84)




T
i;

R

1930 SHorT-WAVE MaxNUalL

33

Some Facts About Volume Control Systems

The experimenter has a varicty of systems to
choose from, for the cfficient controlling of
volume from his short-wavc recerver

EARY ago when crv:tals and other

less effective forms of detectors

were used to receive radio signals.

the amount of volume which wa-~
obtaincd from ua radio receiver was such
as to be heard only through the use of
earphones.  The invention of the vacuum
tube chaneed all this. With the use of the
vacuum tube as a detector large amounts
of signal were ohtained and shortly after
its invention it came into wide use as an
audio-frequency amplifier.  Progress in
the development of better amplitier tubes.
better audio-frequency transformers. and
better loud speakers. then reached the
point where it was necessary to consider
come means of controlling the amount of
volume coming out of the loud speaker.
If no such contro! were u-ed the volume
would be =0 great at times as to be pric-
tically unbearable.  As the art prozres-ed
improvements were made in circuits. va-
rious svstems of control being incorpo-
rated in them.  Althouch we are con-
cerncd primarily with tvpe of volume

Radio Frequency Cod

Fig. 1—A
across the r.f. primary circuit

vartahle shunt resistance

control which is particularly useful in
<hort-wave receivers, it is necessary at
thiz time to review brietly the types of
controb which have been in prominent use
during the past several years in broadcast
receiver circuits. since systems which have
been found satisfactory for use in these
types of receivers have been borrowed for
use in short-wave receiver circuits.

One carly tvpe of volume control con-
csted of a variable resistor which was
inserted in one side of the A supply to
the filament terminals of the vacuum
tube. Volume was controlled by altering
the amount of filament voltage which was
cupplicd to the tubes by cutting in or out
more or less of the resistance. A~ more
yesistance was added to the circuit. Jes-
voltage was supplicd te the wub - and
conscquently loss vormse was ohtaied
v di~ady intage of this type oi control
was that the tule dheracicristios were
<eriously aficcted by the reduction in fila-
ment voltage and thereby rendercd the
Genal uneatisfactory from a “tone quality™
standpoint.

Later on a svstem of velume control
was devised whereby a variable resistance
was shunted across the secondary of either
the first or sccond audio-frequency trans-

By John Rutherford

former. s the resistonce of the -hunt
circuit was reduced the volume became
les~ because of the fact that the secon-
dary of the transformer was virtually
short-circuited and thereby rendered in-
operative.  More volume. or rather fuli
volume. was obtained when all of the re-
sistance was in the circuit.  Thi- system.
while admirably controlling volume. had

contral
the r.f. secondary circu't

Fig. 2—Shunting the across

the great disadvantage of controiling the
volume of the signal obtained aftcr it had
bevn roccived and rectitied by the detec-
tor circuit; with such a system. on local
~tarions a signal might be obtained which
would be so strong as to actually overload
the detector tube, causing distortion even
though the volume contro! wuas manipu-
fated in a vain efiort to prevent the dix-
tortion. It is easy to understand that a
volume-control system such as that just
described would not serve in the dual
capacity of cutting down the volume and
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Power Line

Yo Prirwy of Power Tronsormer

Fig. 3—A volume control sy-tem for
the antenna circuit

.t the ~ame time preserving tone quality.
This syvs'em has often been likened to
thit of controlling the speed of an auto-
maobile by putting the gears in high speed
ated then applyving the brakes to slow
down or <top the car. It is casy to
imagine what would eventually happen
ta the brakes.

Attempts have been made even to place
the volume control across the output ter-
minals of the audio-frequency amplifier.
That i~ between the last audio stage and
the low! «peaker. The same dicadvan-
tages hold true here as those explained

ey

just previously. That is. the volume con-
trol is in the wrong place. What we er-
roneously do in such cases is to build up
.« very large audio signal and then cut it
down by some mechanical means so that
it meets with our requirements for vol-
ume. Think how much easier it would be
to actually plice the volume control in
cuch a place in the drcuit so that this
condition would not be obtained.

Some experimenters have advocated the
placing of the volume control resistance
as far ahead of the detector circuits as
would be practical.  In many instances
this is possible. going so far as to place
the volume control directly in the antenna
circuit.  In such a position the variable
resistance actually regulates or determines
the amount of r.f. signal cnergy which
passes on inlo the detector. or, if the
receiver is of a multi-tube type. into the
radio-frequency stages.  Other  experi-
menters have advocated the use of va-
rinble resistances. both of straight resiste
anee and potentiometer type, cither in

Ist Audio Transformer
3

T

]

G
ey
l § \?’1\ )
(Tl \g*(‘o ; ! l H
SRy ‘ 1
N ( A-

Fig. 4—Regulating volume by resist-
ance control in the audio amplifier

ceries with the “B plus™ leads to the
plates of the r.f. tubes or directly shunted
across their plate coils. Then, too, there
are those who have suggested that re-
«istors of the variable type be shunted
across the secondary circuit of the radio-
frequency amplifier tubes. Fig. 1 shows a
variable resistance of the Electrad tona-
trol type connected in shunt directly
across the primary of a radio-frequency
tran~former. The resistance unit con-
nects from the plate of the tube directly
to the B3 plus™ terminal of the primary
of that «ul.  Fig. 2 shows the variable
resistance shunted across the secondary
dircuit of @ rdio-frequency transformer
to con'rol volume.  The advantages are
rather ouwciched by the disadvantages.
Control of volume i~ obtained all right,
but ~o i~ a broadness of tuning which. in
funed circuits. 13 not at all desirable.
iz, 3 shows a variable resistor shunted
across the antenna coil of a radio-fre-
quency amplifier. the control heing of
such a type as to include a switch which

(Continued on page 77)
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AN AFTERMATH OF TIIE FLORIDA
HURRICANE, LAST YEAR
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For REar, THRILLS

Get Down in t/ze

AMATEUR AVE

Sitting Comfortably in Your Own Home and Run-
to Flood Relief Reports, with DX Friendships

“And only the Master shall praise us,
and only the Master shall blame;
And no onc shall work for money,
and no one shull work for fame,
But cach for the jov of the working,
and cach, in his scparate star,
Shall draw the Thing as he sees It for
the God of Things as They are!”

HUS does Kipling, writing of art
and life, epitomize the spirit of the
scientific amateur. There are many
branches of science, but the same
spirit of endcavor pervades them all. It
may be astronomy. fascinating to many,
perhaps too remote for most; or meteor-
ology, wherein also the experiments are
prepared by nature, but become vital only
when they result in a holiday rainstorm.
Usually, however, a man likes a hobby
that he can get his hands as well as his
mind on; he wants to strive for perfec-
tion with limited means, and achieve suc-
cess in dithcult and specitic efforts.
Two avocations which can be described
by that overworked adjective, “practical,”
yet reflect some glow of pure science, are
aviation and radio. Most of us are in-
terested in them both: which one is hest,
there is no need to decide; which is
cheapest, is plainly apparent. You can
get on the air day after day for a few
dollars; to get in the air more or less
continually will cost a few hundred. Both
arts alike transcend old notions of time
and space, and both in their future devel-
opment will be inseparably intertwined.

Thete are now over fifteen thousand
transmitting amateurs in the United States
alone. and many more in other parts of
the world. Many of them sit down of an
evening for a pleasant code chat with
some foreigner in a far country: or some
explorer in arctic cold or equatorial heat.
Others talk to a friend in the next state
or county by radio telephone, collect
weather information for air transport
lines, or handle domestic traffic with the
speed and certainty of commercial sta-
tions. And some may probe that nebu-
lous, frigid sea of helium many miles
above the carth’s surface with their light-
speed waves, investigating a problem that
goes back to known physics and forward
to the unknown changes rung in the alti-
tude of the northern lights by the ever-
varying energy shot out from our distant
yet all-powerful sun.

We may divide radio amateurs. accord-
ing to their particular interests, into three
great classes. First of all are the distance-
getters. It is a great moment for the
beginner. of course. when he works his
first station—hears another operator call-
ing him after his first timid transmission.
The exalting trepidation most of us feel

By WILLIAM H.

at this time corresponds to the mental
fog that besets most pilots on their first
solo flight. But the next high-water mark
on our log books is when we first raise
“down under”—the Antipodes, or indeed
any distant foreigner. I can remember
distinctly enough, raising my first “big
DX" some years ago from El Paso, Texas,
when in the very early morning Z-1AA
answered U-5AKT's hundred-watt growl.
It was Mr. C. C. N. Edwards of Auck-
land, New Zealand, and we held perfect
communication for more than an hour.
It is a2 marvelous thing, rightly consid-
cred, to engage in easy thought exchange
with another human being over eight
thousand miles away, whose night is your
day. whose down is your up, whose direc-
tion is not north or east but straight down
through the solid carth. And high power
is not essential for distance. W2Cx,
here at West Point, has worked France
with a UX-210 tube and an input power
barely sutficient for two auto headlights.
As for what can be done on 40 meters,
more than one experimenter has trans-
mitted thousands of miles with 90 volts
of “B” battery on a 199! But for all jts
fascination we are probably right in re-
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ning the Gamut from Exploration
Thrown in for Good Measure
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garding mere distance-getting as a passing
phase for cvery individual operator,
mostly hecause of the spherical <Impc of
the carth, This. if memory does justice
to history, also perplexed Alexander. But
in science there are always new worlds to
conquer, and there is never time, what-
ever the inclination, to sit down and
weep.

A sccond group of amateurs, probably
the backbone of the fraternity, is the
trafbc handiers. They are expert opera-
tors who pride themselves on their send-

ing, copyving and rapid, clean-cut procc-
dure. They arewluxb!epoumml material
for the army and navy in our new scheme
of national defense; they keep in touch
with expeditions; and in emergencics and
disasters, as we shall see later in this
article, they often perform distinguished
and hazardous service. Of course, the
other amateur types also gladly do ‘their
part in emergencies, as anyone who holds
a license must be at least a fair opcrator.

The third type. not too numerous but
perhaps most interesting, is the experi-

RANIO AMATEURS HAVE PLAYED IM-
PORTANT ROLES IN SUCH DISASTERS AS
(1o ILLUSTRATION) THE FLOODS
W HICH INUNDATED PARTS OF GEORGIA,
AND THE TORNADO WHICH PLAYED
JACKSTRAWS WITH JOUSES IN LAKE
WURTII, FLA. TO SAY NOTHING OF THE
TIIRILLS OF CONTACTING BY RADIO WITIE
THE BYRD ANTARCTIC EXPEDITION

menter—the man who subordinates oper-
ating to engineering. He is more inter-
ested in his angle of radiation than in his




30

CARL BEN EIELSON and Sir Hubert Wilkins
when they made their flight over the south polar
regions used the government house at Deception
Island (shown at the right as radio headquarters).
This station not only supplicd the world with news,
but was in communication with a number of ama-
teurs who had the vicarious pleasure of direct
contact without having to resort to newspapers.
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extreme range, and is probably a good
deal of bother to other “hams™ when he
asks them to stand by and note what dif-
ference in signals, if any, is occasioned by
his circuit changes. Yet he is the mon
who has placed amateur radio on the
technical pinnacle it occupies today.
Many of us can recollect that, as late as
1924, the short waves were considerel
valueless for long-distance communication
by most professional engineers, though®
high frequencies had been used long be-
fore in the experiments of Hertz aml
Marconi. In that yeuar, students in the
foremost electrical schools were taught
the Austin-Cohen formula, which con-
clusively stated that the shorter the wave.
the shorter the distance to be expected
with it. It was the experimenting ama-
teurs who proved the Austin-Cohen for-
mula seriously in error at the high-
frequency end of the spectrum, and they
proved it unmathematically and empir-
ically by actually reaching Europe and the
Antipodes with waves below a hundre |
meters in length. Today, hundreds of
high-power commercial stations, backed
by millions in capital, are fighting for as-
signments in these formerly despised
bands.

Radio amateurs have contributed greatly
to the progress of civilization by keeping
exploring expeditions in touch with their
home bases. In the summer of 1925,
when the able schooner Bowdoin sailed to
Labrador and Greenland, an amateur went
along as her operator, and kept contact
from the arctic circle with other amateurs
all over the United States. In the same
year the big stecam whaler, Sir Jumes
Clark Ross, was shoving her steel nose
into the frigid antarctic seas around the
great ice barrier, and putiing down 40-
meter signals in Mussachusetts, On one
occasion her operator put a microphone
in the ground lead of an oscillating re-
ceiver and talked 50 miles across the jcy
ocean to a smaller boat.  Up in Green-
land, in the following year, the Unive rsity
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of Michigan station began to dig in on
the Greenland ice cap, amateur transmit-
ter and all; and it is still there, doing
metcorological work of the utmost value
and maintaining constant touch with
home. And down in the steaming jungles
of Brazil another short-wave transmitter
went with the Dyott expedition, to fling
its clear-cut signals over the hemisphere
from the backwaters of the Amazon.
Radio equipped expeditions grow in num-
ber each year—an clectric voice is now
almost standard practice—but their com-
plete stories would fill several books. The

\WIRE COMMUNICATION SELDOM SURVIVES UNDER CONDITIONS SUCH AS PIC-
TURED HERE. IT IS THEN THAT THE RADIO AMATEUR COMES INTO HIS OWN
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BoTIl THE LICENSED AMATEURS AND THE ARMY
CORDPS, WORKING ON SHORT WAVES, WERE
INVALUABLE MEANS OF COMMUNICATION DURING
THE DISASTROUS NEW ENGLAND FLOOD OF A LITTLE

MORE THAN

A YEAR AGO

amateurs are always glad to help out, for
the spirit of adventure is strong in us,
even if we cannot all journcy beyond the
known horizon’s rim.

This cooperation was  well demon-
strated to me personally in the summer
of 1926, when we had a 37-meter experi-
mental transmitter aboard the army
transport Chdteau-Thierry on a trip from
San Francisco to New York. As the ship
was only in port for three days before
sailing. everything about the installation
was hurried. The two 50-watt tubes,
under the ministrations of a 750-volt
dynamotor which later developed particu-
lar talents for absorbing most of the
moisture and dirt in the tropics, delivered
a bare 30 watts to the antenna; and the
lead-in had to run through a bolt hole in
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the steel wall. A local engincer predicted
our signals would never get out at all, and
wie were inclined to agree with him. The
final sailing whistle found us perched
high up on the foremast, stringing the
antenna as the ship backed out into the
harbor. The inside installation was fin-
ished at sca, the next afternoon. and
within an hour we had raised 6CUD at
Venice, California. During that night, as
the ship forged southward off Lower Cali-
fornia, we dicked with St. Louis, San
Francisco, Fort Leavenworth (Kansas),
Dallas, Indianapolis, Oklahoma City,
Minneapolis and El Paso! The crisis was
past; the jinx had apparently blown over-
board in the fresh sea breeze. But it re-
turned temporarily a few days later when
the dynamotor developed fever heat com-
bined with a pronounced disinclination to
run, and had to be taken apart for a
thorough overhaul.

Receiving was none too good. though we
did hear one or two Australians. The
physical and electrical noise levels were
high, the receiver sufiered considerably
from the ship’s vibration, and when the
big whistle just above the roof went into
action the receiver practically stopped re-
ceiving altogether and devoted all its en-
crgies to jumping up and down on the
table. The atmospherics were atrocious,
growing into one continuous roar as the
blue Mexican and Central American
mountains moved along the eastern hori-
zon in a stately and unhurried procession.
The long-wave static was so bad that we
had to put through some oflicial traffic to
Balboa on the short-wave set, after re-

Tie AUTIOR'S FIRST REAL DX THRILL{ HOLDING MORE TIIAN AN HOUR'S TWO-
WAY COMMUNICATION FROM EL I'Aso, TEXAS, WITH A BROTHIR AMA(EUR IN
AUVCKLAND, NEW ZEAT AND

peated attempts with the S-kilowatt long-
wave arc extending through 36 hours.
Finally the brilliant green hill jungles
of Panama appeared to port, and the next
morning we were cruising slowly back and
forth in the bay outside the canal en-
trance. That night, at the dock in Bal-
boa, we spoke the cruiser Memphis off
Seattle, 3.500 miles away, and sent mes-
sages home through 4RY at Montreat,
North Carolina. Seo the voyage continued,
through the canal. across the Caribbean
to Columbus’ I:land. and up the Atlantic
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Coast; and always these unselfish private
operators were rcady, day after day. to
talk for a few minutes, to send us news
or to relay our messages.

Quickly as expeditions have seized on
radio, they have been no less progressive
with aviation. Up in Alaska the first
Wilkins expedition did some splend:id {y-
ing under the most adverse conditions.
and its two amateur radio operators
worked all around the territory with low-
power sets. When Wilkins and Eielson
were forced down on the ice far north of
Barrow and walked laboriously back to
the coast, they had to abandon their plane
and with it one of the trynsmitters. As
a result the Barrow transmitter went into
another plane for the later flights, and
Mason, the Barrow opcrator, had to im-
provise a transmitter out of the odds and
ends available.  This he did. using cut-up
lin cans. cigar boxes and flashlight bulbs:
and what is more. the set worked. putting
out dependable signals for several hun-
dred miles.

During the aerial derby from California
to Hawail in 1927, amateurs maintained
a constant circuit for the newspapers be-
tween the coast and the islands. and
worked some of the plances as well. Every-
one remembers how, when some of the
early starters were lost at sea. Major
Erwin with generous courage pointed his
“Dallas Spirit” towards Hawaii in search
of them. Eichwaldt, the navigator, oper-
ated a small transmitter on 33 meters
which gave amateurs all over America
news of their tragic but splendid flight.
Hundreds of miles out over the darkened
Pacific their clear and steady transmis-
sions hegan to wobble, indicating rough
air and uneven speed, despite Eichwaldt's
unhurried telegraphic banter. Then came
the first SOS, but “Belay that” imme-
diately canceled it.  Eichwaldt explained
that they had been in a spin, but had
pulled out of it. In a moment, however,
the unsteadiness of their note told of an-
other spin, and as the plane plunged down
to its end Eichwaldt sat there, calmly tap-
ping out with even spacing the final SOS,
and setting an example of courage and at-
tention to duty for all the radio operators
of the future. The amateur listeners on

(Continued on page 34)
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Short-wave Stations of the World

KC Station KC Station KC Station
2020 COGH The Pas, M. m , Can, 3130 WHEF Potomac Edison Co., Williams- 4500 W2XNBV R.C. A, N. Y. City
2200 CGlF The Pas, Can port, Md, WoXC R. B. Parrish, Los Angeles, Calif.
2506 KHBA to KHBV (\lrplaucﬂ Bocing Air 3436 WIDH YVacht * Buccaneer,” I. D, West, 4510 KWV Pacific Air Transport, Bakersficld,
Transport, Inc. Michizan Ave., \Lmuu\mg Wik, Calif.
KIFM Bovi nu, Air Transport, Sacramento, 3445 . S Gov 4515 KT Al. R. T. Co., Midway Island.
Ca 3106 KTT l)rn -r Bay, Ala-ka 4525 17, S, Govt.
2760 VCW I\hlc 56, Man., Can. 3475 S, Govt, 4330 VEonL Toronto, Ont., Canada
2980 CI'B Provincial Air Buase, District of 3480 VIE9\Z \I wple Mount, Ont., Can, VEE9AQ  Nipigon, Ont., Canada
Patricia, Ont., Can. A\ E9BD 1 ene Lake, Ont. 4340 WoXAI L. A, Rdo. Club, Los Angeles,
2080 CrFG Gold X’nu < ()nt . Can. VEORLE Timauami, Ont, Calif. i
2980 CFI Woman Lake, Ont., Can, g Savd Lake, Ont. WX FEF Rdo. Air Service Corp. Cleveland,
2080 CFJ Red Lake, Ont., Can. Cat Lake, Ont. Ohio
3000 WEP Cape Charles, Va, 3500 Limir of ml iteur 3500 ke band 1573 WONAD ). G, Branch, Chicago, 111
3005 U. 8. Govt, 3575 0a ARRL, Hartford, Conn. 4393 WGT R. C. \. san Juan, P. R,
3010 KIAL Bocing Air Tran-port, Sacramento, 4000 (7301 Limit of amateur 3500k band T 4oun W2N H\ R. C. A, New York City
Calif. 4010 \WILC Rogers City, Mich, 3\ WAANDNL, tne.. Newark, N J.
KIO Boeing Air Transport, Oaklund, 4015 AR WY 1 Naval Radio, Arlington, Va. 1683 Richmond il N, Y.
Calif. m7 { 5 4700 g° The Pas, Man., Ct
N HBoeing Air Transport. Reno, Nev. 4020 i. CG Hud<on, Ont.,
NN Boeing \ir Transport, Etko, Nev, 4025 1. s [T Winnipeg, Man., Can,
KNI Booing  Air Transport, Omaha, 4030 | S WENAV Westinzhouse, £, Pitt-burgh, Pa.
Neb. 4043 1OG M (1\! T«! Co., Honolulu, T. I1. WINAB  H. P Hines, Portland, Me,
KMMR Boeing  Air  Tranaport, North 4045 U. K Govt. 4800 W2NBU L E. Smith, Beacon, N. Y.
Platte, Neb. | 4050 U. S Govt, WINAY  J. S Dodue, Lexington, Mass,
KOE Boeing Air Transport, Cheyvenne, 4050  JIIT, Hiro<hi:a, hrn 4833 GADIH Dollis Hill, G
Wyo. 4052 KEVM Yacht **Idalia,” U. 8. A. 4835 GRI Dollis Hill,
KOC Boeing Air Transport, Rock Spgs., 4055 1. S Govt, 1835 GZZ Cleethorpes,
Wyo. 4060 Sovt, 4900 JEW Osaka, japan
KOD Boeing Air Transport, Salt Lake 4065 . Govt. 17Q) Blueficlds, Nicarasua
City, Utah 4070 . Govt. WINK Jenkins Lab., Washineton, D, C,
KOM IBoeing Air Transport, Des Moines, 4075 . Govt. 4916  CIFA, CGA, C)JA—Drummondville, P. Q.,
lowa 4080 JBD }\cuo Japan Can.
KQQ Boeing Air Transport, Towa City, 11. S. Govt. 4920 JEW Osaka, Japan
Towa JOK8S U. S. Govt. 1937 CIA, CGA, CJA—Drummondville, I>. Q.,
KRA Bocing  Air  Transport, Cedar 4090 . S. Govt. an.
Rapids, Towa 4100 TDM Rhodes, Ttaly 1983 1'0OG Vienna, Anstria
KRI® Boeing Air Transport, Lincoln, VD Tokyo, Tupan 4990 181 Agoi, ltalian Somaliland
Neb. WSNA Any Ford Plane, U. S. A, 1DX Asmara, [taly
KTU Boeing Air Transport, Redding, 4103 .8 Gove, 4997 CtA, CGA, C). \——l)rununontl\llh ., PO,
Calif. 4110 1P Tokyo, Japan . Can.
KZJ RBoeing Air Transport, Seattle, 118 KHBA to hllB\' (\irplanes) Boeing Air 5000 JPS Sapporn, Japan
Wash, Transport, Inc. WINL R. C. A. Bound Brook, N. J.
WRBQ l(nn‘ln;, Air Transport, Chicogo, 111, 4138 17, 8. Govt. Lwow, Poland
3035 S Govt. 414 KHIL Autual Tel. Co., Wailuku, T. L. Warsaw, Poland
3050 WGI /\Ipvna Mich. KHNN Mutual Tel. Co.. Libue, T. H. 3060 Spain
3061 By Rotterdam, Netherlands Kito Mutual Tel. Co., Kaunakakai, 5070 IBD Keijo, Japan
3065 1. S, Govt, T, H. S100 WKA We-tinghouse Elee. & Mig. Co.,
3070 \WK2Z Potomace Power Co., Cumberland, KI.N Mutual Tel Co., Hilo; T. H. E. Pitt<burch, Pa.
Md. 4118 WIDH Yacht **Buccaneer,” I. D West v Cape Gracias, Nicaragua
3093 r7 Groningen, Netherlands Michigan Ave., Manitowoe, Wis, 5120 JCX Nawn, Riu-Kiu Ids,, Japan
3095 U. S, Govt. 4150 JKF Kuji, Japan 5140 S ) 1in
30 WV Thila. Elec. Co., Phila., Pa. 4155 1. S Govt, 5160 KWT R. T. Co., Palo Alto, Calif.
3125 PBo The Hawete, Netherlands 4188 KM Rocing Air Transport, Secramento, s170  JHL Hirmhimm Japan
3195 1.8, Govt. Calif, Nauen, Germany
3200 CGJ Isle Maligne, P Q., Can. KIFO Bocing Air Transport, Oakland, 5250  jprp Tokyo, Japan
CGO Montreal, P, 0., Can. Calif. 5260  NXMT Mobile on I{ titroad, China
CGO Quebee City, Can. KIE Bocing Air Transport, Reno, \(-\'. 5263  WON . CoAL Rocky l’umt N. VY.
CGS St. Narciswe, P. Q., Cay KKO Boeing Air Transport, lko, 5270 PP ipin
CGT Shawinigan l~ alls, I' ” Can. KMP Boeing Air Transport, Oni \h l. 5350 IRV Japan
3210 WINAC DProvidence, R. L Neb. 5355 GBM neland
WINK Washington, D. C. KMR Boeing  Air  Transport, North 5360 JKV Japan
a226 Awmsterdam, Netherlands Platte. Neb. ingland
3238 17, S Govt. KOE Rocing Air Transport, Cheyenne, 5400 JKF Juki, Japan
3265 1. 8. Govt, Wyo. SH0 Chigiqui, Panama
3286 KFM Boeing Air Transport, Sacramento, KQC Boeing Air Tran<port, Rock Spas., 5450 1DO Rome, [taly
Calif. Wy, Riga. Latvia ,
KEO RBoeing Air Transport, Oakland, KQD Boring Air Transport, Salt Lake 5158 VER Ottawn, Ont., Can.
Calif. City, Utah 5400  JEW Osaka. Japan
KJE Boeing Air Transport, Reno, Nev, KOM Bocing \ir Transport, Des Moines, 5470 VOA Jesse ‘lton, Bermuda
KKO Boeine Air Transport, Elko, Nev., Towa S400 CKA Geizers Hill, Halifax, Nova Scotia,
KMP Boeing  Air Transport, Omaha, KOO Boeing Air Transport, Iowa City, Can.
Neb. Towa 5500 IVZ Tokyo, Japan
KAR Boeing  Air  Transport, North K RA Roeing  Alr Tran:port, Cedar 5505 WON R. C. A., Rocky Point, N. Y.,
Platte, Neb, Rapids, Inwa 3325 WCY R. C. A., Clevekund, Ohio
KOE Boeing Air Transport, Chevenne, KRIT Bocing Air Transport, Linooln, \WRIEL R. C. A. Duluth, Minn,
Wyo. Neb. WGO 1. R. (‘ AL \nulh Chicago, [,
KOC RBoeing Air Transport, Rock Spgs., KT RBoeing Air Transport, Redding, 5325 WIDC Yacht “*Abuacena,” Box K79, Juck-
Wyo., Calif. sonville, Fla.
KOQD Bocing Air Transport, Salt Lake KZJ RBoeing Air Transport, Seattle, 5533 KRK M. R. T. Co., Pala Alto, Calif.
City, Utah Wach. 5550  W2XBI C. G. Unger, l!rnukhn N. Y.
KOM RBocing Air Transport, Des Moines, WHO Roecing Air Transport, Chicago, 1L W7IXO Nw. Rdo. Service Co., Seattle,
lowa 4205 Ui, S Govt. Wash,
KOO Bocing Air Transport, Towa City, 4230 JEW 5570 WHD N. Y. Times, New York City
5 fowa 4235 5 S WAM 1. R. T. Co., Butfalo, N. Y.
KRA Boving  Air  Transport, Cedar 4250  WRR \Inm' Fla. WDI 1. R. T. Co., Detroit, Michican
Rapids, Towa WwWRkp Pinecrest, Fla. \WME I. R. T. Co., Duluth, Minn,
KRT Bocing Air Transport, Lincoln, 4255 11. & Govt. WTL I. R. T. Co., Cleveland, Ohio
Neb. 4265 . 8. Govt. 5585  KHBA to KHBV—(\irplanes) Bocing Air
KTU Boving Air Transport, Redding, 4280 \\'I\'\(‘ I’rnvirl»ncc‘, R. 1. Transport, Inc.
Calif. > Univ. Wircless Com. Co., N.V.C. KEFM Boeing Air  Transport, Sacra-
KZJ Boecing Air Transport, Secattle, | Jersey City, N. J. mento, Calif.
Wish, Bultimore, Md. KFO Rocing Air Transport, Oakland,
WHO Bocine Air Transport, Chicauo, 1. San Francisco, Calif. Calif.
3290 KI'K, WFA to WEF—Ryrd Expedition ["niv. Wireless Com. Co., Chicago, KW Boeing Air Transport, Reno, Nev.
3295 11. 8 Govt. 1. KKO Roeing Air Trans<port, Elko, 3 .
297 PR Rotterdam, Notherlands 4286 VER Ottawa, Ont., Can, KD Boeine Air Transport, Omaha,
3301 Wiy West Penn. Power Co., Charleroi, 1280 Cadiz, Spain Neb.
o 1% Matacorda, Spain KMR Boeineg  Air Tran-port, North
WOB West Penn. Power Co., Connellse | 4290 JKB F\wmhnn.a Jupan Platte, Neh.
ville, Pa g3 K Govt, KOE Boeing Air Transport, Cheyenne,
3320  CGI7 Se Iklrl\ \hn(\ AMan., Can. 1300 l'. S. ovt Wyo.,
3320 CKO Noranda, . Q. Can. 4305 1. S Govt, KOQC Boeing Air Transport, Rock Spus,,
3331 WA Inland  Wate r\\a\'s Corp., Bir- 4310 1. S, Govt, Wyo.
mineport, Ala. 4305 1. S Govt. KOD Rocing Air Transport, Salt Lake
- Socrabaia, Java 4370 1. S Govt. | Citv, Utah
3333 Lwow, Poland 4375 IY. S, Govt. IKOM Boeing Air Transport, D('§ Moines,
\V'\rnW. Poland 4380 . 8 Govt, Towa .
3340 \'F‘)(‘II izers Hill, Nova Scotia 4405 KFK, \VI“\ to W *—Byrd Expedition KOO Boeing Air Transport, lowa City,
3340 (.mzor: Hill, Halifax, Nova Scotia 4130 1. S Govt, i Towa
3426 \\'ll)(‘ Vacht “Abacena’ Box 879, Jack- 1136 1. S. Govt. KRA Boeing Air Transport, Cedar Rap-
sonville, Fla, 14440 1. S, Govt. ids, Towa
3345-3415 U. 8. Govt. 4415 U. S. Govt. KRF Boeing Air Transport,Lincoln,Neb.
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Station
KTU Bn;'xfng Air Transport, Redding,
Cali
KZ] Rooing Air - Transport, Seattle,
Wil
WBO Bocing Air Tran-port, Chicage,
1.
KK, WI A to \WEF—Byrd Expedition
WSL M. RUT. Cog, Sazville, NU YL
Naten, Germany
WAM I R.T. ((\ Buffule, N. Y.
Wi . R.T. . Detroit, Mach.
WAIE . R.T. ( Daluth, \linn,
WTL 1. R. T. Co., Cleveland, Oliio
1l Beneast, Cyrenatoa, N Africa
KEK, WE A to WEF—Byrd Expedition
Pel Scheveningen, Netherlands
OB Sandakan, Bermuda
DAN Norddeich, Gormany
WEXAL Crosley Rdo. Corp., Harri-on,
O
N \\:Hmutun N. Z.
. Govt.
SAS Karlshore, Swoden
GRO, GRS—Dalli~ FHill, Eneland
KHI Autual Tell Co,, Wailuku, T .
R H M Mutual Tel. Co., Lite, T. 1
K HO Autual "Tel. Co., Kaunak. |k 1,
T. H.
KLN Mutual Tel. Co,, Hlilo, T. 1.
PWH T. R. T. Co., Preston, Cuba
Spain
WGw Viequas, ]‘nrtx) Rico
WKK ( ‘eiba, P
e ). T. (n Tela, Honduras
UK T. R. T. Co., Barnos, Guatemala
NAH Peking, China
DIz Koniws Wu-terhausen, Gormany
KMN San 1 rmxmn Cala
KNG Portable, Calif,
WON R. €. \., Racky Paint, N. Y,
KR R. €. A Henclutu, T. H,
KIK King Cove, Ala-ka
KWR Port Mollir, Alaska
KNW Tkatin, \li-ka
Kootwnh, N« therlands
Kootwnh, N therl s
l . \ (n §q
Grovt,
1‘. S, Gove.
U, S Govt.
KOG "\Iutu 1\l Tel. Co., Honoluly, T. T1.
T, S Govt,
- Coovet,
Lrovt,
CFB Provineial Air Base, District of
Puatriciy, Ont., Can.
C1°G Gold i'inc-, Ont., Can,
Ck1 Worna Lake, Ont., Can,
Ci Red Lake, Ont,, Cin,
A OUAYA Maple Mount, Ont., Can.
VEORD  Long f.ake, Ont,
VEORE Timaeami, Ont,
VISORBG  Sivant Lake, Out.
VEOBIL  Cat ke, Ont,
UL S Gaont,
CKRIF S kitoan, Sk, Can,
CRAM Moo o Law, Si k., Can,
KN Hmnu Alr Trnmmrt Sacramen-
to. Callf.,
KFO Bocing Atr Tran part, Oaklond,
Calit,
KIE Bocmyg \ir Tran port, Reno, Nev,
KK Bocing Air Tran<port, Flko, Nev,
NP Bocing  Air Transport, Omaha,
Neh,
KMR Boome  Air - Tran<port,  North
Plitee, Neh,
KOFE Bocing Air Tran<port, Chevenne,
Wy,
KOQC {{\m-ing Air Tran<port, Rock Spe-.,
Vo,
KOD Bocing Air Traasport, S:t Lake
Ciev, Ftah
KOM RBocing Air Tran<port, Des Maoines,
Lo
KOO Bocing Air Transpat, Lowa City,
Fowt
KRA Bocing Ajr Trna port, Codar Rap-
ids, Towa
KR RBocing  Air Tran-port, Lincoln,
Neh.
KTItr Bocine Air Tran port, Reddine,
Calif. -
KZJ \Hm ing Air Tran<port, Seattle,
\'\-h
WRO Bewving Air Transpmt, Chicago, 11,
WRBZ \\|~'|n"l|nlll ‘]u N Mfg. Co.,
Sponetictd,
1CK Tripoli, \. \fl'«x
KWT LR T, Co, Pale Alto, Calif,
AMECRYA Nipigon, ()nl., Can.
VOO Toronto, Ont,. Can.
KGTY Waostirn Air Fapre =, St La' e
City, Ut 1h
KGTI Mot Air Expre < To \ncdles,
Calt,
KGTI] We torn Air Paore L Ly Vegos,
AT
SAD Ste kb In, Swoden
T\ Revkic b, T clmd
\\P Aoabite on Raalroed, €15
v oo Nt
MONCN T Beah rord ¢ 4L 1mev, N L.
KNI Poov e Al kg
KW it Althrep, AL
KN\ R AMLORCT Co, Clomates, C UL
KZN Moaterfalt Canaery, Al kn
L Managua, Nicaraeu
1Cr Mo ssina, Sialv, 1ol
e xicn
ICK Italy

KC
6200
6240

6275

0310
0320

6330
0330
6360
0365
0373
0379

6380
06380

6333
0410
0120
6425
0448
6470
6310

G330

GR80
G000

ca

6637
6600

6663
6607
6070

6650

6680
OH83
6610
60 1)

6690
6690

6GOS
600
6700
6710
67 20)
6325

6730

6740

07385
€ 60

[E Y

G770

6775
[
6HoN0
[N

600
6GROO
o810

Station
VAJ Digby Id., Prince Rupert, B. C.,
an,

KSZ Tex. Pipe Line Co., McCurney,
Texas

KY'I Tex. Pipe Lane Coo, King  Mill,
Tesas

KWT At R T. Co, Paly Alto, ¢l i,

WCY R. C. A, Cleved ad, Ohgo

WGO ni. K. ¢! NS enth Chioago, L

WRL K. CoAL Dadueh, Nhnn,
\n!nrn B, C..Can.

LAY R T Co. Pro. Crenll . Hon-
duras

ZLB Awarin, Otago, N Z.
New Zeadan]

VA Halfax, Noyva Seotin

WHD N.YL Tunes, New York Cige

VAA Ottawa, Ont., ( an.

KTA M. R. T. Co., Guam

SUC Abu Zahal, Cairo, Egvpt

CRG Il General, Costa Rica

GKOQ Dallis Thil, Lngland

10X Italv

K¢ H M. R, T. Co., Hillshoro, Oregon

KI1I° Davan, P 1.

KPL

KUTE & Co, Cehy, P L

RITT, Feodosia, U, 8080 R,

SUAY Abu Zabal,

S1DH Dollis H.10, 12

SUAWY Abu Zabad, Carr Lt

WINK Jenkins Lab. W tinztan. D, C.

WINAC C.E. Mfu. Con, Providence, R T,

KAM Pieav, P

KHCA to KHO I—\\ e~tern Air Exprees

KGE Poacitic Nir Traneport, M. dford,
Oreron

KGT P xfnc ANir - Transpert, Fre-no,
Calbf.

SGL Stockhholim, Swiden

XDA AMexico, 1) 1. Menico

1DZ Ttaltm <o v hilaned

RIL L A LR

SITW \hu / Inl Canc, Foat

"G T. . T agadpay, Hon-
Ivnx

KOS Lone P - € Wi,

KOT Los Aol Ll f

KUK, WEN to WEIT—idved Fapeadition

KEi Marlwd Pope bl €L Pon - Gy,
ORI

KT Marlvd P Line Col, Rors e,
Texas
Denmark

ICK Tup b, N Afric

NISG Pauatic At Dranspore, Van caver,
Washe.

KIEU ,'ulirh Air Transport, Lo AngchoS,
Cal

KY'TJ Tex. Pipe Line Co., Wicliita Fualls,
i

WInwv Witcle <« Tell X Comm. Co., North-
hiook, 1L

WPM tnland  Watcrwav: Corp.,  Bir-
minelam, M

NN Meonda, Yt m, Moo,

CRO Co e Rica

17 Ronre, Ttaly

WaNT Geoo 12 Starling, Baltimore, M.

DGR Natten, Gorn iny
Aouanta, BT,

AN (m.n\'.n. Ont., Can,

VOR Smdakan. Be n un! 1

VAN Ottawa, Ont |

WP Port Chur 1l Il'l(l ~on Bay, M an.,
Can

VAY Cape Hope Advance, Huadwon
Strait, Can,

VBY, VCI, VFL—oOtt wa-Hud<on Straits
\tmmh Can,

VEA ax, Neva S otia

(KD \\mmp. w M, ( .
\ wen, HETRENE

WER Rock l’nil't N. WL

W RO lunl \l--tur, Dy arbhorn, Mich.,

WOO K. €O AL Rocky Point, NL Y.
1,88 R (Rus~ia
Jescclton, Bermada
Fegaspi,
Rome, ltah
T1 reuecicalpa, Honduras

CCONL Pocky Point, NUYL

\vr Min tey . Lendon, Snpland
Air \linitiv, London
Rritish Roval it Foree, Aden,
Rriti h SomalLnd
Briti i Roval) Nir Farce, Taalia,
Fuyvpt
Britishi Roval Air Foreo, il
fl ma, Mol

ZLF Gend T N Z0 M ilitay 1o e,
Wollington, N, 7.

IV Ba ded, 1.

WAND VTN T Dl Boawho N T

ANRY Iyehy Lo, e Tapers, B,
( 5

\re Baor b oo

WAN T. R, T A ile AL

WAN TORUT ¢ PEobo T

IR I N feertaan

VY (ST} oo A I n
St € ol

AR vy oot €,

ST b/ bt v g

WY T . [« B Ay 5

ALVAN| T ORUT. o New ol I
Spoan

X DI° (i 41 it d In‘ ~. \Mov o

KOO Hu bl e Liy . Hou ton,

KN B Jx\ Mt-r« Inclevood, Co

)

KC

6814

6815

6818
nN20

0520
050

Ox37

08 1)
ns1s
4N30
6550

6RO0
6873
6R77
OGRIN)

6900

6924
6GY35

6940
69142
050
650

650

660
6903
6973
077
OORT
[PRANIY}

7000
7150
7300
S310
T3
7320

323
30

st

7310

7150
7180

7106

7500

T30
TN
760

Tern
Tn2s

7010
TORS
7670
7090

1930 SiorRT-WavE MaxvaL

Station

Jay Peters, Inglewood, Calif.
Air Ministry, London
Aldergrove, N. Ircland

Quadra, Alaska

1lolo, Po 1L

AL R, T, Co., Guam

Macleod & Co., Manila, B
Karl<krona, Sweden

T. R.T. Co., Cartaeo, Costa Kooa

R. T. Co., Palo Ao, Calr,
l)x ummondvidle, 1. O, Can.
Hanoi, Tonkin, Fr. Indo China

Konigs W t(‘rl ansen, Gernnany
Waraw, Poland
Willemstad, Curacao, D, WL 1,

. CGA, C I\—l)rumnu)nd\lllc Can.

Pernambuco, Brazil
Ot awa, Ont., Can,
l:urt ('hunhill, Hud-on Bay,

.
Spain
R. ¢, AL, Balinas, Calif.
Gonzales Hill, B. C., Can.
Rartica, Britich Guiana, S A,
Kamakusa, British Guiana, S\,
Enachu, British Guiana, S
Georgotown, British Guiana, S0 A,
R. C. AL, Bolinas, Calif.
R. C. A, Bolinas, Cahf.
M. R, T. Co., Guam
R. C. AL, San Juan, . R,
Pampa, Texas
Bypro, Ky.
Cleveland, Ohio
Point Grey, B C,, Can.
Konigs Wit terhaiusen, Gorm. ny
R.COAL Ry Point, N Y
R. C. A, Rocky Point, N, Y,
R. C. AL, Rocky Poing, N, Y

R. T. Co., Alidway I-land

Ktm kholm, &\u den

Air Ministry, London, 2wl 0d
Brm h Reyval Air Foro, Tamalia,

Man.,

Zuvpt
y R. C. A, Rocky Point, N. V7,
VAN (ren, Hq N. Z. Mhiitare Forses,
Wellington. N. Z.
DIZ Kenigs Wostetluarse n. Gormany
Wiz R.C, A New Brunswi k. N L
KA\S \llrlLl” IEANIS
KAS Karl-bory, Sweden
KPi Cebu, P 1
KI3T Rutuan, I L.
wWoT Ford Motor Coo, L' \n~c . N1
(12, Linut ot amatenr 7000 k. o, hai d
WINTK ARRL, Harttord, Conn,
(4'.1 Limit of auteur 7000 k. c. bl
10H Fittme, Ttaly
[BRYANS Trom-oe, Notway
Fhoy France
1018 Finme, Ttaly
JES O~aka, Japan
War-aw, I'(:lml]
'R T. ROT. Co., Cartago, Costr Riea
DHE N n, (nrmmy
PA1Z Al Arerican Lvrie Malay sian Ex-
pedition,  Bandjornasin, Dutoly
Borr oo
Am. Pub, Come, New Yok Cny
DIFH Nanen, Genmany
VEYOR Ottawa, Ont., Can,
Koctwijk, Nethorland-
Am. Pub. Come, Philadd Iphia, Pa.
Am, Puh. Com., Boston, V-,
Am. Pub. Com., Niw Yok Ciry
UK Deut~ch-AMenbure, Vit
WENM R. C. A, Rocky Paint, N Y.
GEFA Air Mini try, London, Fnglan't
KGQ Robt. Dellar Co., San Fraiici-co,
Calif.
KGR Robt. Dollar Co., Seatthe, W
KGS Robt. Dollar Co., Honalaln T, .
KGX Robt. Dollar Co., Lo Ancdes,
Calir.
WGA Robt. Dollhr Co., Nov Vork 'ty
KGO Raobt. Dallar Co., San 1 o,
Calif.
KGR Robt. Dollar Co., Scatthe, Waeh,
KGS Robt. Dollar Co., Honolulu, T, FE,
KGX Robt. Dollar € o, Los Anudles,
Calit.
WGA Robt. Dollar Co,, New Yok City
JAN Tokyo, Japan
PRI Benekalis IeLand, DL 1L
I'WX Suinte \«~i~t-, France
KEUITY Yacht o Koumiloa,”™ vie 1, N,
menlulu, T. H.
KGDO S o8 ]’(l duma’ P& Sointa Rosa
. Ca
KGDQ \'u ht “} aith™
RANE Paps ete, Tahiti
CEA, CGA,L (Qf\——l):unnnnm]\'illv. r.Q.,
Can,
S0 Sainte A\ sie, Frainee
ISV Bender Kassin, 1din S 0 W
D Flor s, Gu temala, €A,
T Ocha bi, Japon .
1'By Lins'vdvk K112, To ), NG ore
Tind~
WEG RoOCOAL R Ky Point, NU Y.
DIV Kenie \Wu t ihausn Gormoe v
KTZ Aty e Py r. Nahnmo b AL K
| RN Alssha Pooker o N T 0,
N n. Coorm oy
Anm. Puly ¢ A F) TR \\'| (Ps
Am. l‘xh(nn s Al JCalt,
Ann Pab. Com,, N \‘m City
Am, Pab. Coon, Wa lanee n, D, CL
AR, T, Co,, (‘.u..m
AL R, T. Co., Sayville, 1. L., N. Y.
Pz Willem-tad, Curacao, 1. \W. 1.




1930 SHORT-WAVE

KC
7690

7800

TREO
7860

THOUQ

78OS
7805
7900

7910
7025
7910
PAAR

7970
7980
TU9S
+000

005
xO

S030
[NTRY
K010
080

060
~TS
KO0
X100

K103

L1110
8320

K138
X140
Ri50
K150

810
8170

Ri74
8179
R180
K180
K190
K210

&210

k11
8200
K2 )
K20

LIy
SR
L0

» 00

K110
#3120
RN
«33n

ManvaL

Italy

Nauen, Germany

Tokyo, Japan

Aexico

Denmark

Moukden, China

Tokyo, Juapan

Tokyo, Ja

Blud fields., Aragin

R. C. AL Bolings, Calif.

Whitc Lall. FLondon, b o land
CROELCon Savaille b L NUY

Notherland-

M. R, T, Coo Paly, Altos, Calif,

o Co,, Honolulu, T, H.

Kootwijk, Netherland

Iirestone, Akron, Ohto

South 'rn Rdo. Corp., Linden, N, T,

Mencam, NR. Brost, France

Buenos Abes, Argentina

Denmark

Observatory, Mexico, P 1L

Sainte Assise, France

Nauen, Gerniany

Saipan, Jupan

Cape Gracias, Nicaragua

Nauen, Germa

Am. Pub. Co.,

Am. Pub. Com., Chic:

Am. Pub. Coni., Now York Cx!)

Am. Pub. Cona Chicago

Koctwijk, Neotl«rland-

Am. P'ub, Com., I'lord Park, XY,

SUC, SUW, SUX, SUY, 8U7/Z-—=Abu Zabal,

L.urn Euvpt
CIA—Drummondville, P. Q.,

Afeoi. Ttalian Somaliland
Sapporo, Japan

Yacht Kaimiloa™ vie o M.,
Honolutu, T. H.

Soerabaja, Ja
Batu Annm,
Rinella Malta

irawak

Z
, IST—Afgoi, Italun Somahland

Berne, Switzerland

Sapporo, Japan

Mountan Lakes, N, J.

Nauen, Gormany

Nauen, Germany

Am. Pub. Co., San Francisen, Cal,
Dorche-ter, England

Am. ub. Cour, San Francisco,

Am. Pab Conn, Chicazo, T
Natin Coovinan v

Eifte 1 Tower, Paris

Yacht ** Robador™

Borne, Switzerland
Kanazawa, Japan

Port.ble . Calit,

Kwareanye, China
Chunohing, Chune

Dorcte ter, [ netand

I ymie tooe o Rewers

o~ N wal Radic, Arhington, Vi,

S Goat
aroty Colomrhia, S OAL
hea o adoot L.abor, Clucago

Al R, T, Co,, ITonolule, T, M.

U, 8 Gt

Bear Creeh, Alaska

Intl. Notws Service, New York City

C. J. Smith, Los \ngl«- Calf.

Yacht ©Ponsettia®

Vacht i alia®

Yacht “ nchantress™

Rurnl.am, l':ng].mrl

\I \m] o 1%
S Govt,

'n At

LGty

])n”'~ 11, England

T. R. T. Co, Cartago, Costa Rica

Covt,

SGavt,

Nauen, Germany

.S Govt.

Kootwiik, Netherlands

Wonies Wisterhair en, Goormany

Kontes Wuosterhau-en, Gormany

U, S Govt,

Eoquimate, B CLCan,

Bl ol 0 Nacanma

Priicrto € abezoss Nicaracia

Porti beoud, Brste L Bndland

NMLROT.C O H T boro Orevon

TS0 Gove,

S~ Cunthid P lad

Teul + L

N.Y O Fame 0N v Yok Care

Naubt Abacen by 890 Faon-

~sonult L

Iy L bl nelond

Boara 1 Do i Ren.

oty g, Swiden

TS Goovt,

Praa. Tl

B rne Switzerlan d

NMana2ua, Noaracil

A oe Waost rlau on Geerrae

1.8 Govt.

Aemira, ltaly

M. R T. Co, Guaam

Norddeoch, Germany

Leapoldville, Congo, Atrica

H. 1oy, Tonkin, Fro Inde-€ hina

KC
8330

8333
B350
8370
#3TQ

£400

sS40
Ni22
Rl
8450

8470
K480
R4S
K499
500

8510

8510
K360

&570
&370

570
NSTO)

A0
000

BN
fot0
8620

8630
60
SOt
SO0

oS0

86350
K670
S0
A00

L6490
K700

AN o WH

Yacht * Ripple” Box 188, Braden-
ton, Fla.
Ottawa, Ont.. Can,
Papeete, Taluti. br. Oceanica
Yacht “Texlmtr~-~=" QR Tahiti
Yacht “Nomad' QK[ vl.n ARRIL
1. R. T. Co.. Butfulo. N Y.
l. R, T., Co.. Dctrot, Mchigan
. RLT. Col, Cleveland. Olno
l 5 Co., Duluth, Minn.
R. C. A, Clovaand Olao
1L R Co AL Chicago
ROCDAL Dulieh. Minn.
Bluctields, Nicarawun.
l\nmp Waustor! att en, Germany
P78 Govt,
lnu‘nn Franc
R. T. Co., Savaa b NS
\1( RNSTINTIST 11\ Ity
l‘.S.S.I{.(Ku»qJ
Costa Rica
\ i ntine Laos, Fr. Indo Clhina
S Govt.,
’\l.nwn, Germany
Dollis Hill, England
S heveningen., Netherland-
Tuhnrnmry. I<le of Mull, Enclond
Cape Gracias, Nicaradin
U. S, Army Tran-port ¢ atubra™
< ason, (‘ Wi,
LS AT Usome” B Maeon

AL T Mo B Mason,

( o

.S AL T, Chatewn Taierey”
Armyv Bise lh.u Al N
Uos AT U Grant” R AL on,
Calf.

U, S Gove,
Vacht  Kamnloa™ Via 10 AL,
Hlonotaln, T. H.
Iowquimait, B, €. Can,
Halifax, Nova Sootia, Can
lorsca. mJ uul
Dol < Hall, Envlar !

ASIINTITA
Am-terdam, \| l!n rlind«
Fachhent, U, S08, L.

Costa Raca
Ottawa, Ont., Can
Gen, Hao, N. /. MMibtary Foroe
Wellmgton.-
I8 Govt,
\I. R. T. Co., Palo Alto, Calif.’
.= Govt,
\\\ iring, Otaso, N. Z.
1780 Gove,
I~quinialt, B. €., Can.
l'mllunl
.8 Govt.
Cloethe rpes, Pl
Leate T Onford, Bncdmed
Moste Grondel Are oo
S N Lake Orme U hond NMator
o sty '{unl Bro 1
.. \fe, I SRR ROT.
W.e A\ g l,r nlt lorant 1(\ N
e, Wordles Comrn €, Now
York Ciey
Rach s Show, Baltoe so, N
Porcable, l). B, MitGown, S
Frani-co, Calf.
oL Watcon & R, C Gray, San
I'randi-co, Calit,
niv. Wireless Comm. Co,, Chi-
g,
Victoria Peak, Hone Kong, China
Sonthern Rdo, Corp., Yadinha,
Bolivia
KNonigs Wusterh t-en, Ge rm iny
Willlamstad, Curacao, DAV, )L
S, S Carinthna,” Endl xn(l
Bucnos Alres, Aruonting
Singapore, Straits Nottlements
Berne, Switzcrl e
, NSW, Au tralia
, near Poona, India
inu, Sar awak
Alini, Sarawak
.\‘ilm. S,nr.n\:\k
M. R, T. Co., Honoluln, T. H.
(Hm r\*.\mr), R»u de Jatieiro,
Brasil
[ \ (,n\t
[, 8 Govt,
U S Govt,
’llu Nore, Chatham, England
Grim-by, England
Gringsby, England
Crim-bv. Enclinl
Grim<in, Enclnd
CGrimshv, Fncland

VAL CIA—Drummondy e, POy

Can.

HOtioy, N v see i
inl

e T tan

Rhcde o Ty

ot n lt,«l_\‘

Baad Papoditio
Jodmin, Fagtael
Bodmim, Englard
Atnsterdam, Nethieriod-
Beraen, Nerw 8

Cub

o cs Ndres, Arpenting
Bedin, Envlar 1

Poso SR (Re
Mombasa, Kvvo, Mron
Mexico, D)1 ey o
RBodmin, Enul.nd

KC

8/R2G
BR300
K850
8860
R¥R70
8R70
RR72
ERKO
KR
RO
R0
K20

SO0
930

)]

SV
SO
Q000

AU}
9020

B3

HY
[UNEY)
LIVEES
R
Q0460)

“nHTo
DI}

YOI

a0
9100

oron
G100
Q118
20

0110
9115
Do

o170

Y200

w0
AU

9200
WS
0230
w240
Q251

0.3
Rt}
G067
9207
280
9332
9330
G
9T

wiun

100
9410

it
94 10
940
AR
a1ty
ARANI]
Q340

41

Station
GBJ nnd.nm l ngland
TR T. R. I'. Co., Cartago. Costa Rica
KNW AL R ( 0., Palo Alto, Calif.

U S Gt
GZO Nden Radio, British Somaliland
NAZ Manugrua, Nicaragua

UL S, G

(m\l

TS Govt.
AN }\Imhl el Cape of Gead Hopw
GRNX Ruuby, Fueland
LPt Monte Grande, Argenting

KRonius W usterhausen, Garnaany
{ llru.u. AW T

AL R T, Con, Savville, XL YL
[\nlllL~ WU torhausen, Cormany
1<iticl Tower, Pans

R. . V., Rocky Point, N Y.

Al R, T. Co.. Palo Al € lllf
R, COAL Rae k) Point. N,
Palaos, Japan

Japan

Amstendanm, Netherlands
Managua, Nicaragua

R. €L\, Bolinas, Calif.

R. C. AL, Bolinas, Culif.

GBS Rughbyv, England

Spain
KTE AL R T, Co., Midway I-tand
CIFH ll ditan, Nova Scotia

S Govt,
II ditay, Nova Scotia
Yacht,” Carnegie " OSLVIAARRIL,
Toronte, Ont,, Can.
- Nipngon, Ont., ¢ an.
KN\ M. Kk T, Col, Honolulu, T. H,

1DO fraly

KIXR LS West Cheswald ”
T. k. T. Co, santa Marta, Co-
Tombia, S0 AL

CAN2CE Cuba

CN1210Q) { uba

HZN Braszaville, Fro Eq. Africa

TS O alas bapan

P Willi vinstad, Curacao. 1AW L

1D0 Rome, Italy

CFA, CEG, CEP—Drummonds-ile, I Q.
oan.

) . k. T. Co., santa Marte, Co-
Jomb 1, N0\

VPX 1% nany, Straits Settlenments
Aan da, LT

S Abu Zabal, Cairo, Egypt

N oitie 1, Germany
Pt b rance

DIV Lot \\um rlnlx\en Gormany

WoNN G 1L Co, Oagkland, Calit,

Gy “oenonttos Radio, Haonghong,
Clhina

FIE bttt ! Tower, Paris

WND A TN T Deol Beaels, NUJL

17°Q) AT ull*. N aragibn
Ke tw gk N\ (‘u rlands

VAL (3N ~\44H|| S

VAY Coape I pes ,\d\umcn. Hudson
S e g, & a s

DN Uoal b ondond, Encland

GNT I dha, I ogland
P brer e
[NCT -(\\u’k.‘leln rlands

GHBK 1 oadnnm, Fogland
oS Rodnun, Eagland
GRK Jodming, England
(TN Podiain, Fneland
ORK Ihulnun Fogland
. ROEL ol Gauam
CIA, CGA,L ‘. \ -Digmmondyille, P Q.
Can,
A Acera, Golil Coast, W Africa
JOX Nawi Rad ol Japan
118 12t ] I‘u\\-l Paris

1CGD \\hal <AL Larsen” ¢’/o Nor-
AUN m ¢ v ~ul te, Dunedin, Naw

[ alandd
PTT Brazil
AR Suvdnev, NS, Anstralia
JHI. Lo hit, Japan
[§913] Raome, Ttaly
WRNAO (W) R)=——Detroit, Michigan
HV'X 1*ipecte, Tahiti, Fro Occanica

1 DW l-aske, Salten Fjord, Norway

Vo R: xlmul. Noew Guinea
CAATK Cuaba
CMSONX Cnli
PRX Malabai, Jwva
Engl uul
VO Batu \nam, Sarawak
THELL 1hro hita, Japan
DIU i oties Wiostorhausen, Gers any
Jnenias Wasterh s n, Gormany
KGO Rohort Dollar Cog San Francisoo,
i,
KGR I L D Mg Co Seatt? Wb
NGNS Re by Do llar € ol Honoluln,. Tl
N Ievt D ther (n., Lo« Miwl
Calf.
WA Pott. Dol Cog, New Yeork ity
SRR Coarl hore, Swe den
Nottlen, Gornuny
WIS 1. C. N, Rocky Paint, NV Y,
Die Kum" \\ ustethansen, Gennary
WI'T R Racky Point, N
(AN .1In4h [r, Moditerran: an
WIS R, €. \ Reow ke Point, NU YL
1.CUO Q8 U Nicdon Aloneo” /o Ine.
J, l.-].mknh]. Voldeatw: 1, O,
Netway
A trhiae
PRI A, Simatra, DR L
PTK Brasl
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KC

9330
9553
9580

9585
9590

9600
9610

9630

9650
9050
9660
9660
V670

9680

9690
9700

9710

9725
9730
9710
9750
9770
D]

9780
9790

9790
9R00
9810

9835

9850
9870
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