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Wave Receivers

Aero Short ER@, PRODE

wires are all attached.

receivers shoown on this page are sup-

ied in a new and unique form. The subpanel has all the

arts which normally mount on it aiready mounted and wired, so that when the hullder
is ready to compiete the receiver. all that is necessary ss to mount ﬂ!e eondgnsers. diat,
rheostat and volume control on the front panel anJ connect seven wires which are feft

et e et b e s s e | Wave Transmitters

except a secrew dr'ver and a soldering iron, as all connections are complete and the

Aero Short

0 BROKEN KIT PRICES .
International | ¢y (Nt AI—rmze 191 10 276 meters Aero Radiophone
Ceil No, INT-A2—range 31 {1 to 184 meta .
Short Wave Coil No. INT-A3—range L% 1o 0.2 mete ¢ Transmitters
1 Plug.in Base—with new space-woutl primary. T ) Neat little transmitters that
R 13“"' . l : ~l $3.00 & i have a world wide code range
This 1s the first ve- * Aero AE 912 Variable Condenser, 01003, each........ . $1.50 . and several hundred mife ranze
coiver - designed  ex- — - on phone. The ideal set for the
clusively  for  short dled-in-the-wool “ham’™ or ll}f
wave Droadeast ve- International Short Wave Coils man who has just obtalned .I||.".
ception, Broadeast license and is ready to relay
: pr‘ngnr;ls on  short Type LWT-12 messages of his own,  Net u~
3 g rd grid ein-
waves are remarkably the tuned plate, tuncd
m cuit. Al tuning  dene by
:::ﬂ('. am‘l'm:'recr.'anfr;lel. means of three variable candensers. Antenna ammeter.
eeive them on  the plate milllammeter and |'ll:m(-mi \'()lllnrl'l'l'l shn\:- efu th
: 1 International what is happening.  Mounted on jmpregnated woeden fram ©
There i:‘nnl\' one tuntng eantral and l}l\cers‘;l ?sc::xlremel)' with bakelite panels. All parts readily aceessible.  Plug
e qnn:rntu. L0 R LB e e\;rr.\'lhlm: 'K"itmlu: rlgoi.(?(!:vlu»:t"llg‘l!‘(icl?;m‘l‘l:l“:l(:ll"ﬂl?t.nllller for phune
necessary to put the set together without spending an- Ne. > H D “ LD i
other vent.  Full size pictorial wiring diagram make Newest style. small diameter inductances. Tlave re. :'ﬁ..h‘.:m?p"fﬁ:,:?ﬂ otot-ll'l?lc:onlill“:g «a_\nu‘{e‘;m;mn:‘l;‘l'lfesl.ws
R EEy stricted fields. tunc very sharp. ~Consist of space wound 210 ‘nr tubes with a pair of 2%1's for reetifiers. Coils
List Price, Kit No. ....$55.30 coils supported by bakelite frames. A minimum of dielec- included for the radiophone band.  Ship. wt. 80 Ibs.
trie in field. No eddy currents or feedhacks. Kit con. List price $148.75
EIntsnian v:lriah]lle prlmnr:; (md ml?cs nlur-gsl, rsecon:llr_\' K:t No. 51—Cade Transmitter for CW operation. Laooks
. coils. covering all wares between .5 and .5 meters. N c. iy included.
Aero International S.W. Converter Mounting base included. Shifting effected in two seconds. ll?:: ::::s':l;pcnr’ I;::‘l:l‘(‘"?l’l‘(!(); (‘?':lem‘:r: ‘r::tpcr’s, ':;M‘ ;:ll
The Aero “International™ Converter for D.C. receivers em AN l|n '.‘"pl:l!cl “nr l?nm‘f:slo{ 'h&?lsf mi!s “.“Ir 'll:nr‘: necessary small parts of the osciliator circut, Wil run
hodies one stage of radio frequency amplitication utilizing in stations in ‘: ”""'(." LP" ELLAS PO §12.50 fren balteries or a large power paek. Ship. wt. 235 1bs,
a shicld grid rube and a regenerative detector.  Oniy one LWT.12—Complete Kit. List price. < List  prise $74.85,
tuning eontrol. wne volume control, and a filament rheo. - . o N B I'rices uf other high-powered kits on applieation
stat. A wonderfol little unit, anly 7 in. x 10 in. x 6 in..
whirh will give your loadeast set a range of thousands o
mites.  Kit is enmplete,  Nothing mnre nced be pur.
chiaaemle
List Price Aero Kit Nis. & $38.90 I
— EE— | .
Standard
Short Wave
Receiver Aero Shield Grid Coils
; Kit consists of three coils and mounting hase.  Aperi.
The Aero Sl:md:ml ¥ miically coupled, no primary needed.  Set of three enils .. .
Three-tghe < I o covers all waves from 16 to 90 meters, Same diameter Short Wave Transmitting Coils
phiass R“'.'ﬂ‘-" hn(.r and law loss construetion as International coils listed ahove. . . e low | . cered
UG Lo ALY Lach unit eonsists of two eoils. a secondary and a smaller Coils LG URG L L LSRG Rl WU LTS _|“""":‘
(uhc'\.ull!IZ\'.\l:I "-’l!\l'v‘; diameter tickler which is mounted inside. mitter. }_"“‘"fl ‘,‘,!l," I.;r:.'(' ! .'; :-r (-nlmvm; o ]‘-‘"rc “
erative cfreuit  which Kit LWT.1] of three coils. List price. $11.50 bakelite frames. 957, of the insulation Is air. Kit con
has  been  proven by 5 sists of an antenna ¢oil mounted on a hase. a plate enil,
yems nf exvellent reailte fn the hands of amateur Kit for use with foundation units containing phtz-in amt a separate grld coil with mounting base. For use
onetators,  The <ame  spiclal awlio  amplifier mannt for replacing Jarge diameter short wave colls. Same in the tuncd plate. tuned grid cicuit.
supplind as is used in the Aern ..'i-|mmubl|:|so' ) l\'l'vrc.l-l .-.m;l I;IN '5|:|||‘|,,|| last year. but of the newer type. DS ORIC R i S 2l
nd orther high grade broadeast receivers. o thal Smaller diamerer. . . . 4080- K— o 90 meter kit ) prie
?..‘,'" ||||.|‘||'\ can be assured when receiving f::r»dlsln'ul sta- Kit LWT-10 of three coils. List price.. ce - $10.50 9018-K—90 to 131 meter kit. List pric
tions Kit s eomplete with uothing else to porchase. INDIVIDUAL COILS
i ice. Kit No. 10 or (I... $49.95 SINGLE COILS, Secondary and Tickler :
List Price. K 2040.C—16 to 52 meters. List price.
* T D INT-101—16.5 to 32 meters. M 1o 90 mele Li~t mi
INT.102—26.2 to 48.7 meters. C—:2 to 1% eters.  List priv
Standard Short Wave Converter INT-103—46.7 fo 89.5 meters. List 4.00 net GRID.[00—Gricd Mounting Dase. 1
5 ave promoams 2 < AL ot 0 155 meters. ist price. 00 ne PR1-300—ntenna Coil and 1%a
I\n‘ :!\‘ 1"’!‘ r‘«? o l‘|‘\mr:n:‘r|l;\( ;1!’;‘ v,:::~“?(!l \\::‘l’r l:::—(‘:r:;':! 100-P—Base with space wound primary coil. t 3700 24.C— to 32 meter eoil.
o < fave ertor , the ddetectar socke i price g 0 48-C to 90 meter cail,
l\\hu"';nln‘l\.llmtth-nh?::\h < “vl-—:ﬁ'l’.'ci"'("v‘ :'l:. ‘yh,;:.‘:.mr. \'"‘l,‘,'“'r' ,,'.f l00~w—ane_ withent primary coil. List priee ....$1.50 98.C T2 to 1M meter coil.
criver Kit i complete aml pictaial diagoams make Shipping weight. single coil, 8 oz —_— -
MIPIN L sy i h.
List Price. Kit No. 12 or 1 . o 532,00 | B New Aero High-Power

In keeping with past perfarmame, the adoption of the

Aero 1929 New Coils
Kit LWT. 13
$12.50

The new bhands are narrower -
T cut 1IN new, oniv othe
most selective receivers can e
usedl.

Selectivity and low Iosses in
the tuning  eirvuits are  vnoany-

the low losses of Aeracails?

o ands finds Neto Products readv with e eoil kits,
The <ime low bess constiuction, swith eonsequent selectivity wt. Ibs.
evon mare important than ever hetare, s still adapted, bt Complete

tire new

coils spread the new hands over the major pation
of the odial while «till Jeaving i

Hei-nt seace an earh end

dicleetrie
clinds three voils and hase mounti
covering att wavelengths hetween 15
114

The range of the above kit mav be w
any of the extra coils listed below, |

Transmitting Coils for
UX8&52, UX860, 250
Watt and 500 Watt

The new Aero high-power Transmit-
1y Coile desizne i

e he as o T
as  passible in e with
mactice”™  as outlined  in - .
ivsues of QST g
et >

van be wsed for high power. New :a

Iy designed plozs witl canny apo 1

N " sn<er . . . 17 ampores with  safety Tleary
::I:‘:l ;n--:l.i\:lil::lll;.l Tosses, b;’:ml\:l;:e;'le Aero S.W. Rece“"ng Coil almminum  roul i used  for  the
ean you find even an anproach to Cails are 3 fnches in diameter. ninetv.five per cent air ol CHHSSTTUTIIUNER G b L ST

Tusin saperia in ¢

rheal  han
without its fraxility, is used for the spoon:
Tereetain insulatmrs assure the user asainet  leake

and eompletely interchangreable The kit in-
wirth sarialide primary,
and 130 mieters. Xhip,

and Teetta-statie  shielis aml cther points of Jde-
o 2 1 foushv limited  in use 1o variable  comlensors
Kit LWT-125. List price.c. . ... ...$12.50 Yave bLeen  incmpoated  in these  eofls,  Cofls are e

adbiling simed for use with o MMEFD Condenser,

0 assure auainst lap over Dresioned oo bally tm the new PRICES

g thev are the m <t cMicient coils which LK ST Kits of Teo Coils, complete with plug-in mount<:

he nsed, A new and hunn;r TN l'n: sy l|< | 5 ', it . < TEL 2K 153 to _':;' meters

movided,  ard e came hase. with the dsoated g st price. P TR .

'(v-|||||l4ll. is emploved, I Or any ol the e oils o in the kit may e o aved | TEL 48K 39 to 38 moters ...

Amateur Special Kit No. LWT 13 covering new 20, 10 and separitely WL, ¥ oz SINGLE COILS

MEeter bands with aeand rond ncer. *inelnding plog i NT.1—1% n meters,  List miicen . 21C—15.5 t¢ 45 Meters $7.50
base with new design of adinst ihle spare-wound prim INT.2— o 58 meter List pric < 18C—20 ta PR meters.. §7.30
Tist proee.... 1 ] INT.: to 150 m orer List pr B Plug-in mornt'ngs only. pe- pair R
Additional Ceil INT.AQ janze ¥.2 to 12,5 meters. LWT—Alounting dess with geamany ca), List poree, $0.0m Pilugs only, with nuts. per pair
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4611 East Ravenswood Avenue
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SHORT-WAVE MANUAL

Send Coupon Bel

FREE Radio
Idea Book

e :
REDUCE
STATIC BY

MARVELOUS

NEW METHOD

Easy Ways
to Make/32° an hour
in Your Spare Jime

inRADIO

Each of these plans, developed by the Radio Association
of America, is a big money-maker. Set owners everywhere want to
get rid of static, to have their sets operate from the electric light
socket, the tone improved, and the volume increased, and trans-
formed into single-dial controls. Phonograph owners want their
machines electrified and radiofied. If you iearn to render these ser-

MODERNIZE OLD SETS
WITH ONE DIAL CONTROL

vices, you can easily make $3.00 an hour for your spare time, to
say nothing of the money you can make installing, servicing, repair-
ing, building radio sets, and selling supplies.

Over $600,000,000 is being spent yearly for sets, supplies, service. You
can get your share of this business and, at the same time, fit your-
self for the big-pay opportunities in Radio by joining the Association.

Join the Radio Association
of America

A membership in the Association offers
you the easiest way into Radio. It will
enable you to earn $3.00 an hour up-
wards in your spare time—train you to
install, repair and build all kinds of sets
—start you in business without capital
or finance an invention—train you fer
the $3,000 to $10,000 big-pay radio posi-
tions — help secure a better position at

bigger pay for you. A membership need
not cost you a cent!

The Association will give you a com-
prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn.
Our cooperative plan will make it possi-
ble for you to establish a radio store.
You have the privilege of buying radio
supplies at wholesale from the very first.

Earned Over $500.00
In His Spare Time
Frank J. Deutsch, Penn.: ““I have
made over $500 oul of Radio in
my spare time. Yours is a greal

plan for ambitious men.”

A Radio Engineer
In One Year
Claude DeGrarves, Canada: “I
knew nothing aboul Rudio when
I joined the Associalion a year
ago. I am now a member of the
engineering siaff of the DeForest
Company and my income is 225%,
greater than at the time I joined.”

Doubles Income
In 6 Months
W.E. Thon, Chicago: **You have
an excellent plan. Sir months
after I enrolled | secured the
managership of large Radio store
and doubled my income.”’

- L L LD L LT I L L T T N NIyl

ACT NOW—If You Wish the i Radio Association of America :
4 g Deptawm.i, 4513 Ravenswood Ave., Chicago, li). 2

No. COSt Members,"p Plan : Gentlemen: Please send ine b{ return mail full details :

To a limited number of ambitious men, we will give Special Member- [ Sf,u’f'x'zfads;ﬁ‘ fé“e'a %ggl’('?ersmp SRR A .
ships that may not — need not —cost you a cent. To secure one, write today. : :
We will send you details and also our book filled with dollars-and-cents H .
radio ideas. It will open your eyes to the money-making possibilities of Radio. : Nomewoooooooo :

. .

[ 1 [ 3 - - . ]
Radio Associationof America .. :
A H .

4513 Ravenswood Ave., Dept.swm-1Chicago, 111. § G S :
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Here’s 750 Volts
PURE D.C.

For S. W. Transmission

New S-M 324
Power Transformer

Seven hundred and fifty volts
D. C.—perfectly rectified and fil-

S-M 331
Unichokes

For use as filter choke in such a
rectifier, the S-M 331 Un'choke is
absolutely ideal. It utilizes the Clough reso-

tered, free from hum and suitable
for plate supply for transmission or for recep-
tion—is made available at low cost by the new
S-M 324 power transformer. A big, husky
sixteen-pound transformer. Two 750-volt, 150-

nance principle (under which it is licensed)
to eliminate effectively the 120-cycle ripple—
doing this more effectively with only 7 mfd. of
condenser than do ordinary chokes with 8 to
12 mfd. Inductance at 110 milliamperes load,
primary 2 henries, secondary 30 henries. Price,
mounted in standard S-M case, $8.00; open

mounted (331-U) $7.00.

Issue No. 7 of “The Radiobuilder” gives de-
tails of a circuit especially designed for econom-
ical production of pure D. C. at 750 volts.
There are a few copies left—send for one right
away if you haven’t it. Use the coupon.

S-M Tube-~-Socket
Plug~In Coils

The new “130 Series” S-M Midget Plug-in
Coils are wound on extremely accurate bake-
lite forms, and are very compact, economical
and highly uniform. Their winding space is
1/, long by 114" in diameter, with a slot 2”
wide and /3" deep at the bottom for primary
or tickler windings. All forms are equipped with five pins
to fit any S-prong tube socket (as S-M 512). Overall size,
215" long over finger flange, 13/4” diameter.

milliampere secondaries (center-tapped 1500-
volt winding), used with two 281 type rectifier
tubes, will supply up to 150 milliamperes at
over 700 volts. Price, $25.00.

The S-M 678PD Is the Ideal
Separate Audio Amplifier for
All Short-Wave Tuners

L & The new 2-stage S-M 678PD) Phonograph
Amplifier is priced so low that, while partic-
ularly adapted for dance halls and smalt
theaters, it is ideal for the home also, Used
with any 110 volt D.C. dynamic speaker, it
takes input from any magnetic phonograph
pickup, or from the detector tube of a broad-
cast or short.wave receiver, and, by means
of its S-M Clongh-system aundio transformers, =

supplies to the speaker undistorted the full . NQO. OF TURNS Merers
power output of its 250-type tube. All input SM qataIOg — Range Price
power is taken from the 110 volt A.C. house- No. Secondary Primary C((":(;Olf N
lighting mains. Price, wired, $73.00; com. —— acnser ~
plete kit, $65.00. 11T 61 51% 17.4-32.1 $1.25
Or you can get 250-tube power right in your present set by 1y 13%2 SYs 31- 58 1.25
inserting a 250 tube (with an adapter) in the last socket of the 1 :IXI —zl 2 ‘:' : 57-110 1.25
set, and using the S-M 675ABC Power Supply—which furnisbes : ‘} X [ :, 72 :‘” 2 :832‘2; :f:
ABC power for the 250, and B power to the entire set (or full 1Y 155 30} 144:647 =3
ABC power to A.C. tube sets). Price, 67SABC kit, $54.00, or . i Ty '
factorv-wired, S58.00. 130P Plain Coil Form with Contact Pins. .. ... 65
y $58.00. 130T | Threaded Coil Form (98 threads) with

|  Contact Pins.. ...

I .65

|
|

Silver-Marshall, Inc.
882 W Jackson Blvd., Chicago, U. S. A,
....Please send me, free, the complete SM
Catalog; also Radiobuilder No. 7
For enclosed ciieer.. .. in stamps, send me the
following :
<«v. S0c Next 12 issues of The Radiobuilder
«... $1.00 Next 25 issties of The Radiobuilder
SM DATA SHEETS asfollows, at 2¢ each:
....No.1,670B, 670ARC Reservoir PPower Units
..N0n. 2,685 Public Arldress Vnipac

LN 30730, 731, 732  Ronnd-the-\World™ Short

Ave you getting The RADIOBUILDER regularly? No. 7 (Nov. 1928) de
scribed in detail, with complete civcuits, a 750-volt rectifving system using the
new S-M 324 transformer illustrated above. Copies may be had withowt charge
as long as they last; use the coupon.

If you build professionally, by all means ask for information on the S.M
Authorized Scrvice Station proposition; its monex-making opportunities are
| greater than ever.

Wave Sets

....No.4.223. 225. 226, 256, 251 Andio Trans- - H A Inc
formers b4 .

000 .Eo. g ;38 St(:rccn Gn':(i Six Resc‘_ci\'rr s o

....No. 6. ** Coast-to-Coast’” Scree rid Four

.1No.7.67SABC High-Veltage D'ower Supply and 882 West Jackson Blvd., Chicago, U. S. A.
. 676 Dynamic Speaker Amplifier

<. No, & Sargent-Rayment Seven
<. No. 9, 678D Phonograph Amplificr
........................................... Name
.................................. Address
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Build the Set That
Brings Them In
from All Nations

Own a S.W. Set You Can Rely On

The S-M 730 “Round-~
CANADA the -W()l‘l(l Four”

& & QNG L5, YOUR television experiments and short wave reception—
IMeER R A do you depend on a receiver which is itself of “experi-
mental” construction and requires excessive attention to
insure reliability and time to change wave lengths? If you do,
you’ll enjoy, all the more, getting acquainted with the S-M
“Round-the-World” Four—a snappy little receiver that can
be built up in 3 hours time, and sets a new record of per-
formance.

RADIO STATION CFBO

SAINT JOHN.N.B,

S3ilver Mershall Inc.
Chicago Il1l.

Dear Sirs :-

ibout two months sgo I purchased
one of your Round the World Four Short
Wave Kite.

1 put same together and ook sare out to
SRRSSII IR, If you own an S-M “Round-the-World” Receiver, in its
neat aluminum shielding cabinet, with its screen grid r.f.
stage and quick-action plug-in coils, you can rest assured
your reception—whether code, voice, or pictures—interstate

or international—will be topnotch all the time.

The first day I had it wus on & Sanlay
and from 12 Noon our time until 12 Widnight
I never was without mueio.This set troaght
io X D Kk ,#GY, 5 § 7 Chelmeford Englend
and P C C J Holland gll with Loud Speaker
Volume and good modulstion.

Since then I have used same in St.John
horanror rebrodcaating thru our etstion
CFBO.

N Mbi o riting i on:y to-day I have COMPLETE ADAPTER FSSENTIAL
5:;?0: B:a::.l?;fn::n:;r:cb;::ac::y:hom KIT KIT KIT

oomplete from stert to finish.

Please remember that we do not get any
daylight reception here at ell from either
U.S. or Cabadian Stations on the B C.L.
bacd, 200 to 600 MNeters.

In olosing 1 can only sewe that I built
over twelve differnt short wave sete wnd
yet to find the equal of the Round the
World Four.

5 3 W oores in every evening and
50% of the time with Loud speaker volume

Yours v truly
szyzﬁu( -

Everything neces-
sary to build the com-
plete four tube r.f.
regenerative (non-
radiating) short-wave
set, including alumi-
num cabinet and two
S-M  Clough audio
transformers,

730 Complete
Kit........... $51.00
730 Set, Wired 66.00

Complete wicth
aluminum cabinet,
less the two audio
stages. Used with an
adapter plug, it con-
verts any broadcast
receiver for short-
wave use. ldeal for
Television.

731 Adapter
Kit........... $36.00
731 Adapter,
Wired,..,,.... 46.00

Contains the two
tuning and cdickler
condensers, four
wound plug-in coils,
coil socket, and three
r.f. chokes, with full
instructions for build-
ing a1, 2, 3, or 4
tube set.

732 Essential

Supt, C. F B O
d MAXIMUM DISCOUNTS TO
DEALERS AND SETBUILDERS.
Prompr deliveries from stock on all S-M
products, including the new 678PD
Super-Power Audio Amplifier, 324 High-
Voliuge Transformer, and 331 Uni-
chokes. SEND THE COUPON.

WE OWN AND OPERATE THE FOLLOWING AMATEUR STATIONS
IN WHICH WE USE THE S-M 730 RECEIVFR EXCl USIVELY:

WIRA--Geo. E. Joyce WIUU--Roy Weisbach WISX--R. A. Joyce
6334 Sheridan Road, Chicago 7128 Lalayette Ave., Chicago 6725 Ridgeland Ave,, Chicago

CHI-RAD

CHICAGO RADIO APPARATUS CO., INC.

DEPENDABLE RADIC EQUIPMENT

CHICAGO RADIO APPARATUS CO. INC. Dept. SWM
415 South Dearborn Steeet, Chicage.
Please send your big catalog of 8-M and other standacd I

makes of kits, pacts, and radio supplies, with best trade Jis-
counts to the setbuilder.

415 SOUTH DEARBORN STREET . . . CHlCAGO I Name. oo i e s
I Address. .o e e e seee
Gty e ai i anoaiseeeeeennnnnnnnannns State. oo se0s0nmew,

e o
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RADIO|
NEWS

SHORT-WAVE MANUAL

o

The Season’s Best Short

Wave Receivers for The
Television Experimenter, The
Short-Wave Broadcast Fan
and The Transmitting

Amateur
5 mm— o — — |

LISTING:
The R.F. Short-Wave Receiver The 18-1500 Meter Receiver
The “S.M.” Round-the-World-Four The “Junk-Box” Receiver
The National Screen-Grid Receiver Short-Wave Operation
The Hammarlund “Transoceanic Two” Short-Wave Stations of the World.

EpiTED
BY

H. M. BAYER
Technical Editor, “Radio News”

Copyright by
FXPERIMENTER PTUBLISHING CO.. IN(
1929

All rights recerved including that of tranclation into foreign languages,

VOL. 1, NO. 1
Published by '
EXPERIMENTER PUBLISHING COMPANY, Inc.

230 Fifth Avenue, New York, N. Y.
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An R. F. Short-Wave Broadcast Receiver

Incorporating an Optional R. F. Stage, Interchangeable,Coils
for the 10-725-meter Bands, and Push-Pull Amplification

AVELENGTHS below 200 meters

‘; ‘/ are rapidly becoming established as

channels * for the broadcasting of
radio entertaimment. The recent announce-
ments of the decision of a number of popu-
lar broadcast stations to operate special
transmitters on these waves proves that the
industry’s growing faith in transmission on
high frequencies is beginning to be manifest
in a concrete form. On the other hand, the
interest of the general public in the con-
struction of short-wave receivers shows that
the special programs which are being trans-
mitted on waves outside the broadcast band
are being appreciated.

Short waves have many advantages, from
the viewpoints of both the broadcaster and
the listener. In the first place, they seem
to be more efficient, as the programs of
low-power stations are frequently heard
half-way around the world. Secondly, there
is less congestion, as more individual chan-
nels are available; and, as a result, a listener
may often receive the program from the
short-wave transmitter of a station with
less interference than would be experienced
in receiving the same program broadcast on
the regular waves.

ENORMOUSLY GREATER RANGE
Not only in the United States, but in a

By W. Francis Goodreau

number of other countries (including Eng-
land, France, Germany, Holland, etc.) many
stations are broadcasting on waves between
30 and 200 meters. A majority of these
programs, even those originating on the
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JERE is a receiver which should

find favor both with the broad-
cast listener who desires to enter the
short wave field, and the short wave
amateur who finds time occasionally
:  to listen to some music.

g

A commendable feature of this set
is that no efliciency is sacrificed either
on the short or broadcast waves; in
fact, the type of audio amplification
employed in this receiver is capable
of above-average reproduction. For
the code fan who desires reliable
short wave work, quality broadcast
reception, and 600 meter ship traffic,
: this receiver is idea.—EDITOR.

-
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other side of the Atlantic, are available to
the owner of an efficient short-wave receiver.
A number of these stations are broadcast-
ing on regular schedules, while a great num-

ber are 'on the air” quite irequently, es-
pecially when unusual programs are being
offered. Practically all of the short-wave
stations in this country broadcast the same
program simultaneously on their broadcast
and short-wave transmitters.

Because of their musical excellence, these
programs are interesting to every listener,
and especially to the DX fan who, having
received practically all of the American and
Canadian stations, is looking for new worlds
to conquer. Unfortunately, until recently
it was not possible to hear the short-wave
broadcasts with any degree of satisfaction,
because of the lack of suitable receivers.
The sets that were used were mostly de-
signed for code reception and, although they
were very efficient, they were not designed
to give the quality of reception demanded
of broadcast receivers today.

Recently, however, articles have appeared
in a number of radio magazines describing
the construction of sets designed for quality
of tone reception on short waves. Most
strictly-short-wave receivers use condensers
of very small maximum capacity in order
to turn to the short wavelengths. When
receivers of this type are used for the re-
ception of waves above 200 meters, it is

This picture shows the location of practically all parts used in the construction of this short-wave receiver; the symbols correspond to those used in the wiring

diagrams and the list of parts.

L1 and L2, R.F. coils; T1, T2 and T3, audio transformers; V1,
sers; C3, regeneration condenser; R2, R3, R4 and RS, filament ballasts;

V2, V3, V4 and VS, tube sockets; C1, C2 tuning conden~
R6, volume control; PH, oscillation control; Sw, switch controlling R.F. amplifier stage.
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Diagram gives complete details for building the six sets of coils required in order to give this

set @ wavelength range from 10 to 725 meters.

The primary coil consists of 10 turns of No.

24 S.S.C. wire wound on a form 2V; inches in diameter with whichever set of coils is used.

necessary to use coils having a large num-
ber of turns of wire, in order to get an
inductance value high enough to cover the
waveband between 200 and 500 meters.
While it is true that a tuned circuit having
a large inductance and a small capacity
will usually give louder signals from any
given station than a smaller inductance and
large capacity tuned to the same station,
it is also true that the selectivity of the
circuit using the small condenser and large
inductance will not be as great as that of
the other combination.

FAULTS OF EARLY BESIGN

It seems to have been the idea of the
designers, of most short-wave receivers, that
these were to be used entirely for reception
of short waves; and that a separate re-
ceiver would be used for the regular broad-
cast band. While the use of plug-in coils
will enable the operator of a short-wave
receiver to cover the different bands, it will
result in a receiver that is not very selec-
tive above 200 meters. The design of most
of these short-wave receivers is rather a step
backward, when compared with the usual
set used for broadcast reception; since prac-
tically all of the sets designed for short-
wave work are of the plain regenerative
type.

It must be admitted that the use of two
receivers has some advantages; but it must
also be pointed out that the cost of two
receivers is beyond the means of many.
Besides this, there is the requirement of
additional space, not only for the receivers
but for the separate sets of batteries that
would probably be used.

The special short-wave receiver described
in this article was designed to be a flexible

receiver, suitable for use on any wavelength
band merely by plugging in the proper coils.
By referring to the schematic diagram of
this set, you will see that a stage of tuned
radio frequency has been placed before the
usual regenerative circuit. Because of this
additional tuned circuit, the receiver is very
selective on wavelengths above 200 meters,
even though small tuning condensers are
utilized. The audio-frequency amplifier has
been designed for quality reception; it in-
cludes one stage of straight transformer-
coupled and one of push-pull amplification.
Thus, it will be seen that this set combines
the advantages of both the broadcast and
short-wave receivers in one flexible all-wave
circuit,

CONSTRUCTION

The set is so designed that the experi-
menter will find it easy to construct accord-
ing to his personal desires, since a wide

Thic shows the arrangement of controls on the front panel of the set.

number of types of tubes can be used in
the set. If it is not so desired, the audio-
frequency end of the circuit need not be of
the push-pull type; although the quality of
reception will probably be somewhat better
if this type of amplifier is used. Another
point in favor of this receiver is that, al-
though a complete equipment of coils to
cover all the wavebands over which the
set is capable of operating would be rather
expensive, the constructor may purchase
the coil mountings and two coils for the
short-wave band at which the receiver is to
be operated most frequently, and add the
other coils later when finances permit. This
feature alone is a good indication of the
flexibility of this receiver.

With the panel and sub-panel drilling
layouts shown here, it will be a simple mat-
ter to place the various parts in their proper
positions. It will be noted that, although
the front panel measures only 24 inches long,
the spacing from center to center of the
variable condensers is 8 inches; more than
the usual spacing of such instruments. Be-
cause of the short wavelengths to which
this set can be tuned, this spacing was
deemed desirable to prevent interaction be-
tween units and eliminate any need for
shielding. The coils are placed at right
angles to each other and sufficient space is
left between them to assure correct opera-
tion.

In assembling the set, the sub-panel should
be drilled first and the apparatus mounted
on it. After this, the front panel should be
drilled and *he condensers (Cl1, C2 and C3)
volume control (R6) and oscillation control
(PH) mounted. Care should be taken in
laying out the panel and sub-panel, in order
to get the holes at the right points; as
otherwise considerabie difficulty will be en-
countered when mounting the apparatus,
After all of the parts have been mounted
on the panel and sub-pancl, the brackets
should be screwed into place and tie set
is ready for wiring. The oscillation control
has been mounted on the front pare] be-
cause of the need of readjusting it with the
different coils and tubes that will possibly
be used.

It will be noticed that a double-pole,
double-throw, jack switch (Sw) has been
incorporated in the set between the radio-
frequency and detector tubes. This switch

is for the purpose of comparing results
obtained with the set when the radjo-fre-
quency stage is used and when the set is
operated as a simple regenerative receiver.
It is also helpful in adjusting the receiver
when it is first tried out.

(3

Ct and C2, wavelength

tuning dials; C3, regeneration comtrol; PH, oscillation contvol; R6-Fil. SI7, wvelume control

and filament switch.

The plug-in coils are partly iisible.
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This schematic sciving diagram gives complete details of all electrcial connections in the receiver; and the symbols which are used to identify them
correspond with those in the other illustrations, as well as the test.

Care should be taken in placing the grid
leak R1 and grid condenser C4, to keep
them away from the plate wires leading
to the radio-frequency tube (V1) and also
from the radio-frequency choke (RFC) in
the detector plate circuit. The sub-panel
mounting brackets are placed as indicated;
one slightly off center to provide additional
support for the weight of the audio-fre-
quency transformers (T1 and T2).

TESTING AND OPERATING

After the wiring is completed the set
may be tested. It is best to throw the
double-pole switch so that the aerial and
ground are connected to the primary of the
second tuning unmit, in order to get accus-
tomed to tuning the regenerative part of
the receiver. It will be noticed that the
set is very selective on the short waves;

B+ c-

but, the nearer you come to the band be-
tween 200 and 500 meters, the more inter-
ference will be experienced. However, when
the radio-frequency stage is connected in
the circuit, the selectivity is very good, on
both broadcast and short waves.

Having spent some time testing the re-
ceiver in this manner, the aerial and ground
should be connected to the primary of the
first tuning unit by throwing the switch
(Sw) in the opposite direction. The ad-
justment of the oscillation control (PH)
is not difficult. Tune in a station near the
lower end of the condenser scale, turn back
the dial of C3 and then slowly turn the dial
on the oscillation control (PH) to the left.
On returning the dials C1 and C2 no squeals
should be heard; if they are heard, turn
the oscillation control still farther to the
left. If it is found impossible to control the
oscillation in this manner, move the primary

of the second tuner further away from the
secondary. The relation of the primaries
on the tuning coils L1 and L2, to their re-
spective secondaries, governs the selectivity
of the set.

It was found in testing the receiver that
different adjustments of the oscillation con-
trol (PH) were needed $or some of the
coils, although most of the coils could be
operated without the adjustment. When
experimenting with the set, a 199 tube was
tried in the radio-frequency stage and was
found to be easier to contrel than a 201A
but, since it was not difficult to adjust the
201 A and since the signals were louder with
this tube, it was finally chosen. In changing
the tubes, the automatic filament controls
(R2, R3, R4 and R5) were found very con-
venient, since they are easily changed, per-
mitting the use of any type of tube without
changing the batteries.

' cH C-
~-L.S. + POWER POWER B A+ | A-l AMP B+67V.
C C O S O OHIAC °

This pictorial wiring diagram indicates the exact arrangement of all wiring under the sub-base pancl.

Letters and numbers in this drawing refer to
corresponding wires and holes, which are similarly marked in the diagram of the wiring above the sub-base panel and the leads to panel apparatus
which appears on the opposite page. -
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This drilling layowt shows the exact location of all holes required for mounting parts on the front panel of the receiver,

In the audio-frequency stages, care should
be taken to secure the proper “C” and “B”
battery voltages recommended by the manu-
facturer. This information will be found in
the cartons in which the tubes are sold.
When using two 171-type tubes in push-pull
it is possbile to secure
dance-hall volume.
Using the 210-type
tubes with 425 volts
on the plate, terrific
volume can be ob-
tained.

The grid condenser,
(C4) has a capacity
of .00025-mf., and the
grid leak (R1) has a
resistance of 5 meg-
ohms. Grid leak’s of
different values should
be tried, in order to
determine which pro-
duces the best results.
If the set has a tend-
ency to howl, try a
grid condenser of
0001-mf. capacity.

In testing the re-
ceiver in the Rabio
News  Laboratories,
coils covering all the
wave-lengths from 10
to 550 meters were used. Amateur short-
wave stations from great distances were
tuned in, and some very interesting phone
conversation between amateurs on the Pa-
cific coast was heard on the Atlantic
seaboard with sufficient volume to oper-
ate a loud speaker. On the regular broad-

cast band, it was not unusual to find a sta-
tion at almost every degree on the tuning
dials.
COIL DATA
The illustrations of the receiver, which ac-

Above is shown the arrangement of parts and

wiring under the sub-base panel. RI1-C4, grid

condenser and Jeak; RFC, R.F. choke coil;
SW, D.F. D.T. switch.

company this article, clearly show how vari-
ous coils may be plugged in the coil sockets
in order to receive stations on different
wave bands. For receiving stations oh any
particular wave band two coils of identical
construction are required. One coil (L1) is
used as an anterina
coupler, and the other
(L2) as a radio-fre-
quency transformer.
Each coil consists of
two windings, a sec-
ondary (S) and a
tickler (T). The pri-
mary winding (P)
has the same number
of turns for all wave-
lengths and is at-
tached to ths eoil
socket with a hinge,
which makes it pos-
sible to adjust the
coupling between the
primary and second-
ary coils. The tickler
windings -of the coils
for position L1 are
not used. If manu-
factured inductors are
purchased, the tickler
connections may be
disregarded. If the
coils are made at home the tickler may be
omitted altogether.

In one of the drawings complete details
will be found for making the various coils
which are required for receiving stations
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The panel layout showing location of holes required for mounting parts on sub-base panel.
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operating on wavelengths between 10 and
550 meters. Six different types of coils and
two coils of each type (12 coils in all) are
needed to cover this wide band. However,
all the coils are not required if the builder
wishes to limit the wavelength range of the
set to a narrower band. The waveband
which each of the six coils cover approxi-
mately is as follows: coil No. 1, 10 to 25
meters; coil No. 2, 15 to 33.5 meters; coil
iNo. 3, 31.5 to 68 meters; coil No, 4, 57 to
5133 meters; coil No. §, 125 to 250 meters,
and coil No. 6, 235 to 550 meters. If it is
-desired to increase the wavelength range of
the set to 725 meters it is possible to do so
by connecting a .0001-mf. mica fixed con-
denser in shunt with each of the tuning con-
densers (C1 and C2) when coil No. 6 is be-
ing used.

In constructing the coils the secondary
windings must be spaced. The chart in the
drawing gives the number of turns, the size
of wire and the length of each secondary
winding; and with this data the builder can
determine the proper spacing between turns
by experiment. The tickler and primary
coils are wound with insulated wire and are
not spaced. The primary coil consists of
form 2% inches in diameter. The tickler
coils are merely glued inside the secondaries,
or held in place with a few drops of sealing
wax or paraffin from a candle.

However, for those who may find difficulty

in constructing these coils, they can be pur-
chased at the local dealer. The coils de-
scribed here are an exact copy of a well-
known product and for that reason should
not be difficult to recognize. It should be
remembered alse that any make of short-
wave coil will do.

The following is a complete list of the
parts required for the construction of this
short-wave receiving set:

LIST OF PARTS

L1, I.2—Two sets of coils (see drawing for
details) ;

Cl, C2—Two S.L.F. variable condensers,

00014-mf. ;
C3—One S.L.F. varialic condenser, .00025-
mf.;
C4—One mica tixed condenser, .00025-mf.;
Ti—One AF. transformer, 3:1 ratio;
T2—One AF. transformer, push-pull input
type:

SHORT-WAVE MANUAL

SYMBOL | Quentity NAME OF PART - REMARKS MANUFACTURER &
Ll | 1 | Coil mounting | Plug.in type (special) 12
© 1 | Coil rounting | Plug-in tyre (speciel) 1
| Cotls | Plug-in type (special). Verfous sizes L S
N . | to cover different weve banda, Al
cl,02 | 2 Vars&n_c.ondonserl_ 200014 mf, straight line frequency | 2 16,8,17,11,12,13,14,15,16,17 _
2| 1 | Variavle condenser _| .00025 =fu atraisht dine freavenzy | 2 |6,8,10,11,12,13,14,15,2¢,12
~C4_____ 1 1 }Grid condenser A00025 nf, = 3 14,18,19,20,21,22
M P1 ] Srdd lesk | 5 mecoh=s _ |4 ]18,13,19,21,22,23,24,26
_R2,R3,R4| 3 | rrperites _I;I]L&-_.gera type 5.1
_RS. 11 | amperite | Lampere typs 1.5 1
RE | 1 | Volume control | Equipped with f{lazent ewitch 14 |
_Frc | 1 |R. F, choke | 60 nillihenries o 11 18
1L 11 | AF, trensformer | _ . —+ 6 12
_T2 12 | Puehopul) trena, lmt tn. _ _ {6 ]12727,28,29
X3 | ) | Pushepul) choke | output choke coi) _ 1 s ]12,21,28,29
P ). S § | Phasatrol | _ — . e
|3 |Dials _| Vernier type )& 1a5,7.8,0,31
S | Sockets | % tyze 17 .[8,13,25,25,22,52
L1 | ransr (7 x24 2316 tnches | 38[33,34,35
11 | sunpene ,_1 x 23 x 3/16 inches 138 133,34,35
13 | Brackess | 3 inchee hich S 18 ]15,28,36
~¥1,v2,v3 3 1 Tubes | 2014 tyre . R 37,39,40
_V4NS | 2 | Tuves 171 type - 19 [s7,39,4
8w [ 1 | Jeck emitch | Doudle-pole, doudle-chrow type | 44 18,20,4)
— | 12 | Binding poses 1 . 1 8,13,25
R 1 Connecting wire | Insuleted o _L 42 143,44 -

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

1
EN nutut, ln"el:nrl"t.
7.8, 8, Py Mamufazturine O

16 Grly & Dant -(R_auhri

"’ _Tode Deutschrann Cempany
1 Leslie F. Vuter Cogpany
‘ix,UM}o Laboratories, Tnc,

%0 E, T, Cunningham, Incorporated
_c" ornish Wire Company

47

1f you use alternate parts instead .of those i

bosm etpyeighe. 1927, K Pub Co

_2 Xaras Electric Company

3 Corp
llBrsner - Tully llnnulncturiru fo.
T4 Goneral [natrumaent Comcary
I7lehld Redio Manufscturing Co,
"’ "urur Radio Comreny =
23 Jarovox Wirsleas Corporation
26Davan Radio Corporation

28 Preciss Vanufacturinz Company 20 All.Amarican Radio Corporatien ARy
3 xurte h_Conran 3 33 Mizarta Tebricaters, IDes

34 Formice Insuletion Company 36 pmericen Paijo Hardwnre Company
37 Radio Corporstiom of Smarica 39 Xen.Red Corporation _

“73_!‘ oy “'ruln-;u: in <
44 0¢) fan Yanufssturing Comsar L3] -

% THE FIGURES IN THE FIRST COULUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

sted in the Hrst eolumn of manufacturery, be eareful to allow for any posiible difference in size from those
originally used in Iaying out and drilling the panel and sub.base

i._N_b_ilu!!Lmdonlor Corporation

& Conpary .
turing o. (Damo)
Vershell, Incorporated

13 Bm,\u—in Elostric Mg, Corpany
18 Senzamo Flestric Company

ZL Poly=et Manufasturing Corpany
24 Mica=eld Bnifo Corporeiien
17 Thordarson Flez, ¥fz, Comreny

30 30 Uartin.Copeland o .

42 pa e ®ire forpany R
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T3—One A.F. choke coil, push-pull output
type;

R1—One grid leak, 5-megohm;

R2, R3, R4—Three filament-ballast units, 5-
volt, Y4-amp. type;

R5—One filament-ballast unit, %-
amp. type;

R6—One 500,000-ohm volume-control rheo-
stat and filament switch;

REFC—One R.F. choke coil, 60-millihenry ;

PH-—One oscillation control, variable resis-
tor-condenser type;

S-volt,

Vi, V2, V3—Three vacuum tubes, 201A-
type;

V4, V5—Two power tubes, 171 A-type;

SW—One jack switch, D.P.D.T. type;

Three tuning dials, vernier type;

Five vacuum-tube sockets, UX-type;

One panel, 7 x 24 x 3/16 inches;

One sub-panel, 7 x 23 x 3/16 inches;

Three brackets, 3 inches high;

Twelve binding posts;

Two coil mountings (see drawing for de-
tails).

Hints on Operation for the Short- Wave Beginner

HEN the receiver goes in and out
s;s/ of oscillation with a squawk, or a

loud cluck, experiment with various
grid-leaks until you find the proper value
which will allow the recceiver to go into
oscillation smoothly. Obstinate cases can
be cured, generally, by reducing the detector
plate voltage.

When wiring the receiver always connect
the rofor (movable) plates of the tuning
and regencration condensers to the filament
return of the stage.

Power units. of both the “A” and “B”
types, are not recommended for use with
short-wave rcceivers. A good “B” power
unit is entirely satisfactory when used with
a broadcast receiver; for the simple reason
that, should a slight A.C. ripple be present
in the speaker, it will not be noticed be-

cause of the volume of the reproduced sig-
nal. However, listening to a very weak
signal with headphones is another matter;
in this case A.C. ripples which would be in-
audible in a broadcast receiver become lit-
erally roars in the phones. It should be
remembered, also, that the broadcast re-
receiver is, or should be, operated below the
point of oscillation; this is quite a factor in
keeping the A.C. ripple down to a minimum,
In using a short-wave receiver, as the re-
generation control is advanced, the ripple
is amplified in direct proportion to the sig-
nal.

An efficient vernier dial must be used on
the tuning condenser of a short-wave re-
ceiver. This refinement is not essential on
the regeneration condenser; but tuning on
the high frequencies is so critical that often

signals are passed over without the operator
being aware of their presence. This state-
ment, also, emphasizes the necessity of slow
and deliberate tuning, when a mere slight
pressure on the knob of the dial may bring
in a station.

It should be remembered that short-wave
reccivers can be logged—not quite as casily
as the stabilized broadcast-wave receiver;
but with a fair degree of reliability. After
a station has been tuned in to the point
where it is loudest, turn the regeneration
dial to as low a point as it can be brought
without losing the signal; when this has
been reached, adjust the tuning condenser
until the signal is loudest. At this dial
rcading the station may be logged; with
some assurance of returning to it, when
desired, with a minimum of “juggling.”
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A Screen-Grid Short-Wave Receiver

A Three-Tube Set Employing the 222-Type Tube
as an R. F. Amplifier at Ultra-High Frequencies :

HE screen-grid short-wave receiver

I described in this article is entirely

different from the usual short-wave
receiver. Most of the short-wave sets which
have been described heretofore have been
designed primarily for the experimenter who
desires economy and maximum efficiency,
rather than ease of control. As a result, the
average short-wave set emmploys only two
tubes and is rather complicated in its opera-
tion.

In this receiver an attempt has been made
to simplify the construction and operation
as much as possible, nevertheless retaining
a high degree of sensitivity and selectivity.
In other words, this set represents an en-
deavor on the part of the designers to
build into a short-wave receiver the desir-
able characteristics of the usual broadcast
receiver.

At this point it should be explained that
there is a great difference between the effi-
ciency of a receiver and the sensitivity of
a receiver. [Every’ efficient receiver must
necessarily be sensitive; but it does not
follow that a sensitive set must be efficient.
For example, a correctly designed three-
tube receiver, employing a regenerative de-
tector and two audio stages, may be both
highly efficient and very sensitive; whereas
a carefully planned five-tube set, employing
two R.F. stages, a non-regenerative detector
and two A.F. stages, may be equally as
sensitive, but not as efficient—because two
extra tubes are required to do the same work.

From the example in the abcve paragraph
it may be seen that high efficiency is not
always a necessary, nor even a desirable
characteristic; as a five-tube tuned R.F.
receiver is much to be preferred over the
three-tube regenerative: even though both
sets are capable of providing practically the
same results. The reason is that by
slightly lowering the efficiency of the tuned
R.F. receiver, the set possesses all the de-

B B O e)oy

Fig. B. Ample space is available on the baseboard for mounting parts without crowding.

By Fred H. Canfield

Fig. A. This picture, taken in Ravio News Laboratories while testing the Screen-Grid Short-IVave

Receiver, clearly shows the neat, umencumbered appearance of the front panel.

The coils for

other wavebands are at the left.

sirable ieatures of the regenerative set and
in addition becomes much simpler to oper-
ate and the circuits are much more stable.

DESIGN OF THIS SET

The principle of design described above
has been applied to this short-wave receiver.
In building the set, sensitivity and selec-
tivity were given the first consideration,
stability and ease of cperation second con-
sideration and then the efficiency was made
as high as possible. Of course, it would
liave been possible to increase the efficiency,
but this increase would not have been de-
sirable; as it is not needed, and it would
complicate the operation of the set con-
siderably. However, notwithstanding these
Tacts, this receiver is more sensitive and
produces greater volume than most short-
wiave sets of other designs.

The average short-wave set consists of

@ @

This

greatly increoses the efficiency of the set, especially at the wltra-high frequencies.

a regenerative detector followed by a stage
of A.F. amvlification, making a total of
two tubes. It is seldom that a short-wave
set using more than two tubes is con-
structed; as the addition of a tuned R.F.
amplifier to a receiver of this type might
complicate the set to sach an extent that
the added sensitivity would be of little
value. On the other hand, if an untuned
R.F. aniplificr usmg a 201A-type tube were
connected ahead of the detector, the i
in amplification would be practically negii-
gible. I'herefore, up to the present time,
the set employing a regenerative detector
with a one-stage A.F. amplifier has been
considered the best possible combination for
short-wave reception.

The screen-grid short-wave receiver has
several advantages over the usual regenera-
tive type. It employs a total of three tubes
in a circuit consisting of one stage of R.F.,
4 regenerative detector and one stage: of
AF. amplification. The R.F. amplifier is
of the untuned type and uses the screen-
urid (222-type) tube. Therefore, it does
not’add a tuning control; but it does pro-
vide an appreciable gain in amplification,
due to the fact that this tube is used. Ac-
cording to James Millen, the desiguer of
the recciver, the amplification of the R.F,
stage is between 3 and 4, 'depending upon
the wavelength. - -

The addition of the R.F. stage has many
other desirable effects upon the operation
of the receiver. First, it makes the re-
ceiver much more stable in operation. Sec-
ondly, it prevents the detector tube from
radiating energy into the aerial. Thirdly,
it makes possible to calibrate the tuning
dial of the set; as the size of the aerial
has no effect upon the tuning condenser.
Fourthly, the dead spots (points on the
tuning dial where the set <cannot be made
to oscillate because of aerial characteristics)
of the set are eliminated, by virtue of the
fact that the aerial is not connected to the
detector circuit of the set.



12 SHORT-WAVE MANUAL i

e

CLIP ON TOP TERMINAL »
(GRID) OF TUBE VI
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B+ 67 V. GREEN RifAn

B+90V. MAROON b

JHY LR~ FLEXIBLE LEADS TWISTED TOGETHER
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Fig. 4. Wiring below the baseboard. Each hole bears the same wnumber here as in Fig. 3. aboie.
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L3
‘“ 1 Ji
V2 AT w3
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> -
R3 [3) R4 I ]
c6
4 T l

‘ YELLOW

At 8+ B+ B8+ B+
45V, 67V 90V. i35 V.
BLUE  GREEN MAROON  RED

BLACK

| r

Fig. 1.

The symbols used in this complete schematic wiring diagram of the Screcn-Grid Short-

Waze receiver correspond to those used in the text, list of parts and other iflusirations.

The picture shown as Fig. A reveals the
simplicity of this receiver as compared
with other short-wave sets. In the center

of the front panel there is an illuminated
vernier dial, and this serves as the only
tuning control for the entire receiver, The
knob in the lower left corner of the panel
controls the battery switch, and that in the
panel the

lower right corner of the
volume-control resis-
tor. These are the

circuit of the screen-grid tube with the
grid circuit of the regenerative-detector
tube. The coupling between the various
windings is fixed; P, the primary winding.
is in the plate circuit of the screen-grid
tube, S, the secondary winding, is in the
grid circuit of the detector tube and T,
the tickler winding, is in the plate circuit
of the detector tube. The receiver is tuned

=0

only controls; as all
rheostats and coup-
ling adjustments were
avoided by the de-
signer when building
the receiver.

L R T T

Fig. D. This bottom view

of the baseboard shows

that the battery - cable

leads are attached direct-
ly to the parts.

The pictures (Figs. B, C and D) show
the simplicity of construction behind the
panel and under the baseboard. With the
exception of the three instruments mounted
on the front panel, all parts of the set are
fastened to the wooden baseboard and, in
most cases, wood-screws are used for the
purpose. Two wooden strips are fastened
along the edges of the base on the under
side and these make it possible to conceal
most of the wiring under the baseboard.

The compactness of the receiver is an-
other important feature. The front panel
15 7 x 18 inches and the baseboard measures
9 x 17 inches. The total weight of the set
is less than ten pounds.

FEATURES OF THE CIRCUIT

Fig. 1 shows the complete circuit of the
receiver. V1 is the screen-grid R.F. am-
plificr tube, V2 is the detector tube and V3
is the A.F. amplifier tube. It will be no-
ticed that the aerial circuit is untuned, and
that an R.F. choke coil (L1), which is con-
nected between the control-grid and the
filament of the screen-grid tube V1, serves
to couple the aerial circuit to the receiver
without the necessity of a tuning control.
L2 is a special plug-in R.F. transformer
with three windings, which couples the plate

by Cl1, the variable condenser connected in
shunt with the secondary winding. The
ALF. circuit of the receiver is standard and
employs the usual audio trausformer (T1).

@ ©@ (QS) (®)

Fig, C.

One special
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A cluse examination of the circuit will
show that it possesses several unusual fea-
tures and refinements. Automatic filament-
ballast resistors (R1 and R2) are used in
place of rheostats for controlling the fila-
ment current of the tubes. R1 regulates
the filament current of the screen-grid tube
and R2 controls that of the detector and
A tubes. The volume and regeneration
ol the receiver is regulated by a variable
resistor in the plate circuit of the detector.
This resistor (R4) varies the voltage ap-
plied to the detector tube, and it is shunted
by a l-mf. by-pass condenser (C6). An
R.F. choke coil (L3) is connected between
the plate terminal of the detector tube and
the primary winding of the transformer,
and this prevents R.F. current from enter-
ing the AF. amplifier and also improves
the control of regeneration.

PARTS REQUIRED

Another feature of the receiver which
has not been inentioned previously is that
the use of plug-in coils permits a wave-
length range of 15 to 115 meters. Also,
another coil may be obtained which permits
the reception of stations in the broadcast
wave band. Four coils are needed to cover
the band of short waves mentioned above
and these coils are used in the position of
L2 in the circuit. They fit into a special
six-contact socket and it is a simple matter
to change from one coil to another.

A complete list of the apparatus required
for the construction of the receiver is as
follows:

One variable condenser, double-spaced .000-
125-mf. (Cl);

Two by-pass condensers, 0.5-mf. (C2 and
C3);

One fixed mica condenser, .001-mf. (C4);

One fixed mica condenser, .00025-mf. (CS5);

One by-pass condenser, 1-mif. (C6) ;

R.F. choke coil or antenna
coupling (L1);

One set of four plug-in coils, with socket
(L2);

One R.F. choke coil, shiort-wave type (L3);

Oue filament-ballast unit, 222-type (R1);

One grid leak, 6-megohmn (R2):

One filament-ballast unit, 112 type (R3);

()nel vc))lume-control' rheostat, 0-500,000-chm
(R4);

One AT, transformer (T1);

This top ticw of the receiver shows the exact arrangement of parts; aud that on the

upper side of the baseboard the wiring brought through the holes seem in Fia. D above ic invisihle,
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Fig. 5.
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This drilling layont shows the exact location of all holes required for mownting the rari-

ous parts on the front panel of this receiver,

One single-circuit pack (J1);

One battery switch (SW) ;

One vacuum tube, 222-type (V1) ;

Two wvacuum tubes, 201A-type (V2 and

V3);

Three tube sockets, UX-type;

Two grid-leak clips for L1 and L3;

One vernier dial, illuminated type;

One front panel, 18 x 7 x 3/16 inches;
One wooden baseboard, 19 x 9 x 15 inches;
One battery cable, 7-wire type;

One binding post ;

Connecting wire, screws, solder, etc,

Most of the parts mentioned in the above
list are standard. However, the two R.F.
choke coils require special mention. The
R.F. choke coil L1 was especially designed
for antenna coupling on short wavelengths,
and is the only one of its kind which has

and has an inductance slightly less than 2
millihenries. It is much easier to buy this
piece of apparatus than to attempt its
construction; however, the fan who wishes
to do so may find it interesting to experi-
ment with coils of various sizes in this
position. Also, a resistor might be sub-
stituted for the choke coil, but the results
would not be quite as satisfactory. In
order to determine the size of resistor which
will give most satisfactorv results, several
units of less than 100,000 ohms should be
experimented with. The choke coil which
is used in the L3 position also fits in a
grid-leak mounting, but this is a standard
unit, and any short-wave R.F. choke coil
may be substituted, if desired.

The tuning condenser specified has a
capacity of .000125-mf. and is of the double-

design throughout. Therefore, it is idcally
suited for short-wave reception, but any
efficient condenser of this capacity may bec
used.

COILS REQUIRED

The four short-wave coils illustrated in
this receiver are manufactured units; how-
ever, home-made coils may be used, if de-
sired. The following directions tell how
to build coils which duplicate electrically
the ones shown in the illustrations:

Each of the four coils is wound on a
picce of bakelite tubing 2 inches in diam-
eter. The smallest coil requires a form
234 inches long, and this coil has a wave-
length range of 15 to 25 meters. The next
largest coil, with a wavelength range of
24 to 40 meters, requires a form 234 inches
in length. The two largest coils, with
wavelength ranges of 37.5 to 65 meters and
64 to 115 meters, respectively, arc wound
on forms 354 inches in length.

Each of the four coils has three separate
windings. S, the secondary, is wound with
spaced turns of heavy enameled copper
wire. I, the primary, consists of turns of
fine enameled wire wound between the turns
of the secondary coil. The tickler winding
T consists of a few turns of wire wound
Y4 -inch below the end of the primary wind-
ing. This method of construction is clearly
illustrated in Fig. 2.

In constructing home-made coils provis-
ion may be made for using the same type of
socket receptacle if desired. This socket
consists of a bakelite disc with a maximum
diameter of 414 inches. A circular hole,
2 1/16 inches in diameter, is cut in the
center of this disc, for the coils to fit into.

spaced type; this condenser is provided
with pigtail connections and is of low-loss

ever been brought to the attention of the
writer, It fits in a standard grid-leak clip

Six contact springs of phosphor bronze or
spring hrass are mounted at equal distances

Lemert IHeionT | otamerer | PRMERY [SERNDIRY] TIERER
RANGE (A) (8) SIZE |TURNS| S1IZE [TURNS| S1ZE [TURNS|
120088 | 3% 2" EN?AMEL c4 EJA?AEL 24 o?.'s&c 4
Chireaao| 3%8"| 2" |uBel 13 Al [14 | 28| 3
4MOE1Y’2RZ$4 2’ 3/4“ 2 ) GN%sEL 6 EN‘A?AEL 7 D?’S‘iﬂ. 2
i%::ou‘ss' 2% 2" zu%f«’u 4 s~1?m 4 D.zfc 2

PHOSPHOR BRONZE,
OR SPRING BRASS

NOTE: SLOT FITS
OVER LOCATING LUG.
CHECK HOLDS COlL
UPRIGHT IN SOCKET

DIMENSIONS FOR
SPACING REMAIN
CONSTANT FOR ALL
COILS,AS SHOWN,

=2 PRIMARY TERMINALS
3-4 SECONDARY "
| 5-6 TICKLER n

T2.

Fig. 2. This 'diagram gives details for making the four short-wove plug<in coils which are required, in order to cover the waveband of 15 to 115 meters with

a 125-mmf. condenser, and also kow to make the base receptacle, into which the coils are pluggea.



apart around the circuniference of the
smaller circle, and these springs make con-
tact with the contact screws of the plug-
in coils. Also, a locating lug, which fits
into a slot of each plug-in coil, is mounted
on the base to insure that the coils shall
be inserted in the socket in the proper
manner. The method of constructing the
base is clearly shown in the constructional
drawings.

Before winding the coils, it is necessary
to drill six holes at one end of each of
the coil forms. These holes are for the con-
necting screws which are the means of
providing contacts between the coil and
the coil socket. They are spaced equally
on the circumference of the coil form, and
Y4-inch from the end of the tube. After
the holes have been drilled, machine screws
should be fitted into them, with the head
of the screw on the outside of the coil
torm and a nut on the inside to hold the
screw in place. Now, place a number along-
side each screw, starting with 1‘and con-
tinuing in a clockwise direction until the
last screw is numbered 6. Next, between
screw terminals numbers 1 and 6, cut a slot
Vs-inch long and %-inch wide in the tube.
This slot fits over the locating lug of the
coil socket. Also, as a further precaution,
a check may be located between the ter-
minals 3 and 4 to support the tube on the
other side. This check may be a short
machine screw.

In winding the 15-meter coil, the second-
ary winding should consist of 4 turns of
No. 14 enameled wire spaced the equivalent
of one turn apart. The primary coil con-
sists of 4 turns of No. 26 enameled wire,
wound between the turns of the secondary
winding. The tickler coil is wound ¥4-inch
below the secondary winding and consists
of 2 turns of No. 26 D.C.C. wire. All coils
are wound in the same direction.

The other coils are of similar construction
to the 15-meter coil described above. The
40-meter coil has 7 turns of No. 14 enam-
eled wire on the secondary, 6 turns of No.
26 cnameled wire on the primary and 2
turns of No. 26 D.S.C. wire on the tickler.
The 65-mneter coil has 14 turns of No. 14
enameled wire on the secondary, 13 turns
of No. 26 enameled wire on the primary
and 3 turns of No. 26 enameled wire on
the tickler. The 115-meter coil has 24 turns
of No. 16 enameled wire on the secondary,
24 turns of No. 26 enameled wire on the
secondary and 4 turns of No. 26 D.S.C.
wire on the tickler.

After the four coils have been wound,
connections should be made between the
ends of the coil and the contact screws
mounted at the base of the coil form. Ter-
minal No. 1 connects with the beginning
of the primary winding, that is, the end
of the winding nearest the base of the coil
form; terminal 2 connects with the other
end of the primary; terminal 3 connects
with the beginning of the secondary wind-
ing which is adjacent to the beginning of
the primary winding, and terminal 4 con-
nects with the end of the secondary wind-
i~g. Terminals 5 and 6 connect with the
tickler winding: terminal 5 with the end of
the winding which is nearest the base, and
terminal 6 with the end nearest to the pri-
mary and secondary windings.

WIRING SIMPLE

The arrangement of parts on the base-
board is shown clearly in Fig. 3 and Figs.
B and C. This placement of parts s prob-
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ably the simplest from thie wiring viewpoint,
but it is not essential that it be followed
exactly. Good results may be obtained from
any arrangement of parts which does not
greatly lengthen the wiring required in the
R.F. circuits. All of the parts are held in
place with wood-screws, with the exception
of the variable condenser (C1) which is se-
cured in place by two machine screws which
pass through the base.

Binding posts are not used in the power
circuit of the set, but the wires of the
battery cable are connected directly to the
proper terminals in the set. This method
greatly facilitates connecting the set to the
batteries. In the pictorial and schematic
wiring diagrams, a color code is given for
the battery cable; but any other code will be
just as satisfactory. Also, if the cable has
more than the six required wires, three
wires may be soldered together in order to
provide separate leads for the “A—" “B—"
and “Ground” connections.

Ability to obtain good results from the
receiver may be gained only by practice in
tuning the set. Until the operator has had
a little experience it might be well to prac-
tice adjusting the coils for the short-wave
program of KDKA, which is broadcast on
a wavelength of 62.5 meters. This station
will be received when using the 37.5-to-65-
meter coil. Probably the simplest way to
tune in a telephone station is to make the
detector tube oscillate by adjusting the
volume-control resistor (R4); and then the
carrier wave of the station will be received
when the variable condenser (Cl) is set
at the correct position.
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A Good Screen-Grid Clip

The accompanying drawing shows a sim-
ple way to make a good clip for screen-grid
tubes from an empty cartridge shell. Any
shell between 30 and 45 calibre may be used
for the purpose; but the cartridge should be

fired before any attempt is made to use the

DRILL HOLE |
M- T
-l

FILE SLOTS j

]
:‘/CUT OFF HERE

SHELL-TYPE CLIP WITH _
ATTACHED BINDING POST

An  excellent terminal clip for a 222-type
(screem-grid) tube may be made from an empty
cartridge shell, with the aid of a file and pliers.

shell. First, saw or file off the shell about
three-quarters of an inch from the primer
(closed) end or base; and then file four
slots at right angles, making four prongs.
Next, with a pair of round-nose pliers, bend
the tips of the prongs outward a slight dis-
tance. Slightly below this bend the prongs
should be bent inward sufficiently to fit the
terminal snugly.
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NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

SYMBOL. | quusyy NAME OF PART REMARKS i Price MANUFACTURER »
—JL . - = —_—
(2] 1 | Variable condenser |,000125 »f,, double-spaced trpe $ 450 | 2
cz,c3 -8 | By-pass gondensora (0.5 mf,, paper type, moulded gese W70 2
] 2| Pixed gondenser 001 =f., mice trpe 4312
cs 1 Filxed gondenaser 200025 mt,, xica type +35 2
c6 1 By-paas condenser 1 nf,, paper type 90 2
Ll 1 R.P. choke coil 3 nillthenries 1,00 1
13 1 Plug-1n ¢oil set 4 Special, plug~in typo short-wave
coils with eocket 10,00 | 1
L3 1 R,P. choke goil Short.wave type 1.2% 1
R 1| Pigebatian qalt 222 type 1,10 | 3
R2 1 |Grid 1eax 6 mpgohmy 50 ) 4
R3 1 Fil-ballset unit OuSeampere, 5-volt trpe 100 3
Re 1 Yarisabvle realstor 0 « 500,000 obma 1.50 5
91 {1 A.F, transforser 311 ratio 6.00 ]
J1 1 Telephone jack 8ingle-cirouit type 40 T
se 1 Battery switch Panel-zounting type «70 1
179 1| Yaqua tude 1422 type (screen grid) 6.5Q | 8
va,va 2| Vacuum tubes | 2034 typs 1,75 8
1 | Tuning dial Illusinated vernier type 3,25 | 1
3 | Orid-lesk olps Btendard eingle mounting o35 )
.1 | Front pansl 18 x 7 x 3/16 iaches 9 Priges yory
1 | Basebvoard 17 x 9 x 1/2 snches
1 Battery oable T-wire type «55 b
_| Connection wire | Flexible fneulation . .wj 0

! Mational Company

ireless Corporstion
10 ¥esh. §t., Brooklm, KT,

3 Rediall Company (Arperite) [
_ 50 Fracklin St., New York City _
4 Arthur B, Lymch, Ineorporated 6
.-Fiak Bldg., Mew York City .
9 Elactrad, Inc. (Royslty) H
175 Varick St., New York City

O Silver Marshall, Ipe: (S-X) 15
- 846 ¥, Jackeon Blvd,, Chigego, 11,

¥ Yexley Merufecturing Cogpany 16

$ South Cliuton S$t,, Chigago, I11,
8 ¢, Fu Vamifecturiog Compapy (CeCo) |
_702 ¥ddy §%., Providence, B, I, _
9 Azericen Hard Rubber Company {4ce) L]

11 Mercer Street, New York City

<

Torm copyrighn. 1028, £a Pub Con

10 Belden Manutesturing Company
: 3300 9, Weatern Ave,, Chicsgo, Ill,

# THE FICURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE P.RTS

USED IN THE ORICINAL EQUIPMENT DESCRIBED HERE. *
1€ 7o use alternste parts instead of thase listed in the frst column of manufacturars, be car
in laying eut snd drilling the ponil and subebase,

9

&

- Ne.62

eful to allow ler any possible difference in sice trom thes eriginally weed
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HE unquenchable rumors that tele-

I vision is here in form simple enough

for home experimentation have led
to increased interest. if that be possible, in
short wave reception. Many of the ex-
perimental television transmissions take
place on short waves. such as that from
WRNY, New York and WIEX, Boston.
Mass. A short wave receiver was used
in these experiments, and it is certain
that no matter what the form. television
impulses must be tuned in upon receivers
of more or less conventional design, but
of a higher degree of performance than
is necessary simply for short-wave code
reception.

The short wave receiver illustrated and
described herewith provides this higher
degree of performance, plus freedom
from radiation, for the oscillating detec-
tor is isolated from the antenna by a
screen-grid R.F, amplifier tube. While
the average three-tube short wave set will
have ample sensitivity for code signals
when in an oscillating condition, the per-
formance when not oscillating is seldom,
if ever, satisfactory for modulated or
telephone  reception (broadcast programs
for instance). This is because of the fact
that amateurs, interested primarily in
CW. code signals heterodyned by an os-
cillating detector, have taken little or no
pains to obtain the smooth regeneration
control absolutely necessary to satisfac-
tory modulated signal reception. In the
development of the four-tube set illus-
trated, great care was taken to obtain
smooth regeneration control; telephone
broadcast programs weakly heard, if at
all, on ordinary short wave sets are satis-
factorily tuned in on this receiver with
considerably greater strength due to care-
ful design and layout and to additional
amplification provided by the screen-grid
R.F. amplifier tube. This R.F. tube does
not add a tuning control, its input circuit
being untuned, yet it boosts telephone
signal volume quite a lot. and entirely

SHORT-WAVE MANUAL

“dead

eliminates
will not oscillate, since it cffectively iso-
lates the antenna from the sensitive detec-
tor circu

spots” at which the set

i 1 . Bt o e

LIST OF PARTS

S-M 317 or Amsco .00014 tuning
condenser, Cl :
S-M 316B or Amsco .00035 tickler :
condenser, C2

each S-M 131.T, 131-U, 131.V, and
131-W coils, 1.2

S-M 512 5-prong socket

S-M 277 R.F. chokes, LI, L4

S-M 275 R.F. choke, L3

S-M 818 hook-up wire (25 feet)
S-M 734 aluminum shielding cabi-
net with terminal strip
S-M 255 first stage A.F.
former, T1

S-M 256 second stage A.F. trans.
former, T2

S-M 311 tube sockets

Yaxley 20-ohm midget rheostat, R4
Yaxley 500 switch attachment, SW
Yaxley insulated tip jacks

Na-Ald 481XS spring socket for de-
tector

Polymet .00015 condenser, C5
Polymet .002 condenser, C6

—
s by

—

o

ot bt \) g

—

trans-

—

— D G

Polymet .005 condenser, C4
Polymet grid leak mount
Polymet 5 megohm grid leak. R3 H
Durham 50,000 ohm resistor, RS
Sprague ¥4 mf. condenser, C3
Carter H-10, 10-ohm resistors, R1,
R2

Carter H-2, 2-ohm resistor, R6
binding posts consisting of 8/32
screw, nut, and insulated top

2 National type B vernier dials.

(NS (S [ ) o o o

0 =

An unusual degree of smoothness of
regeneration control, freedom from “put-
ting” and “fringe effect” as the set goes
into oscillation is effected by careful cir-
cuit and coil design, notably by using a
small coil, which on the lower waves
(particularly around 20 meters and be-

low) provides smooth-
er and

sweeter con-
trol than the two,
three, and even four
imch short wave coils
generally used.  The

cnls are actually a refinement of the
popular  “tube base” or “Scottish” idea
which has been found to give such excel-
lent and cconomical results. These forms
are slightly larger and longer than the
average tube base, by dimensions suffi-
cient to allow more efficient coils than are
possible on the ordinary tube base (often
not available except at the expense of
breaking good tubes). A winding space
114" long and 1%4” in diameter is avail-
able, with tickler slot !4” deep and 1/16”
wide at the filament end. On the bottom
of the moulded form are five hollow pins,
properly  positioned to fit any five-prong
A.C. tube socket. These coil forms are
so inexpensive that any number of ex-
perimental coils for different wave bands
can be wound at little cost, to be tuned by
any size of condenser that may suit the
builders” fancy. In this matter of “build-
ers’ fancy,” however, it is well to inci-
dentally remark that, while a code re-
ceiver can be thrown together almost any
old way and still work, physical place-
ment of parts and wiring details must be
most rigidly watched in order to get a
good modulated signal rveceiver,

The set illustrated is mounted on the
top and front of a satin-finished alumi-
num  cabinet, 14" long, 6” wide, and
6” high, with all parts placed in a simple
straight line as in a schematic diagram,
instead of being tied up in a knot difh-
cult of assembly and “trouble shooting.”
Looking at the inside of the receiver with
hottom and sides removed, the antenna
choke coil is seen at the left; next to it is
the screen grid R.F. tube socket, then the
screen grid tube by-pass condenser and
plate choke. The S-prong coil socket is
motmted on the other side of the top,
on 1” studs, directly above the screen grid
tube socket and by-pass condenser. Next
is the grid leak and detector socket, with
the tuning condenser directly in front of
them; then the plate choke, regeneration
condenser, two audio tube sockets, and
two S-M Clough-tvpe audio transformers.
A 20-ohm rheostat with switch attachment
is placed on the panel to control detec-
tor filament voltage. All binding posts
and speaker tip jacks are mounted on a
small bakelite strip at the rear of the
cabinet,

National vernier dials are used. The
matter of a good short wave variahle con-
denser is an interesting one, for few good
broadcast condensers, even of properly
reduced capacity, are good at 20 meters
and below. for bearing noises develop to
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AnUltra-Modern Short-Wave Receiver Embodying the Latest

It May Be Used as a Converter or
Its Simplicity Makes It Ideal for the
Broadcast Fan

Developments in the Art.
as a Straight Receiver.

QONSISTENT reception of television
C impulses and European broadcast
stations requires a receiver which
must possess nltra-sensitivity, extreme se-
lectivity and, along with these last-men-
tioned essentials, smoothness of operation
and ease of control. All the sensitivity and
selectivity in radio are worthless unkess they
can be brought under the finger tips of the
operator and controlled at his will.
Short-wave receivers of the past were, for
the most part, straight regenerative circuits
and, as such, laid claim to all the eccentrici-
ties and temperments of this circuit. Those
who have dabbled with high-frequency re-
ceivers in which the oscillating detector was
fed directly into the antenna, can appreciate
the trials and tribulations which they had
undergone in getting a short-wave station
into the phones and what is most important,
holding it there. Not only that, but stability
of operation certainly was not one of the
features it boasted. Along with these afore-
mentioned disadvantages was what probably
was the gravest weakness of the straight
regenerative short-wave receiver—it, invari-
ably, possessed a tuning peculiarity known
as “deadspot” tuning. In other words, wide
gaps would be found on the tuning dial in
which nothing could be heard; for example,
stations would be heard on the dial say, from
10 to 30 when suddenly the receiver would
stop oscillating and nothing would be heard
until the dial had reached say, 50 when it
would start oscillating only again to repeat
the performance on another point of the dial.
Furthermore, though the seriousness of
any such action of a receiver is perfectly
obvious, the circuit also lacked the very nec-
essary element of sensitivity coupled with

The completed recetier in its cabinet.
the manufacturer.

stability. All oi us. by now, are accustomed
to turning the switch of our broadcast re-
ceiver and merely with the twist of a dial
bring a station roaring in. Such is far from
the same in short-wave reception where we
tind that "the most sensitive receiver is not
suthicienty sensitive.” In other words. effi-
ciency factors of a short-wave receiver
simply cannot be overated or, to put it in
popular fashion, it is one of those things
of which we cannot have enough.
Conditions as outlined above were en-
dured by the short-wave fan and transmit-
ting amateur for the simple reason that if

This baseboard view of the Hammarlund Short-Wave Receiver proves that it is as simple in

construction us it is pleasing in appearance.

It is possible to construct this sodel in 2 or 3 hours.

The latter is standard equipment and can be obtuined from
Note its simiarity to the modern broadeast receiver.

one desired to correct the deficiencies it was
necessary to pursue an engineer’s course in
ferreting out the trouble and then end up in
a higher mathematical spree in redesigning
the antenna and receiver to match each other
and to harmonize, as it were, with the sur-
rounding  atmosphiere.

This condition existed up to the introduc-
tion of the screen-grid tube and its adapta-
tion to short-wave receivers when it was
found that with the addition of this tube as
a stage of untuned radio-frequency amplifi-
cation before the detector a marked increase
in signal strength was obtained. And, what
is far more important, “deadspot” tuning
was eliminated with a consequent stability
of operation and smoothness of control which
took short-wave reception out of the skilled
experimenter class to which it had been
confined and helped place it in the hands of
the average broadcast listener who was as-
sured of maximum results even though he
knew little or nothing about radio.

The Hammarlund Short-Wave Receiver
herewith described and illustrated combines
those technical features employed by the
transmitting amateurs in making their phen-
omenal distance records. and a screen-grid
stage of untuned radio-frequency amplifica-
tion before the detector. In short, it is a
receiver designed especially for the broad-
cast fan with little knowledge of radio who
desires consistent, long-distance reception on
the short waves. Not only is the circuit the
latest development in short-wave reception,
but the external design and general appear-
ance of the complete assembly equals that of
the finest custom-built broadcast receiver.
Where in the past the broadcast listener
has been accustomed to the breadboard, hay-
wire construction so typical of the trans-
mitting amateur. he now has available 2
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short-wave receiver finished in mahogany,
including panel and knobs, and, what is a
new noté in short-wave design, an illumi-
nated drum-dial such as is found on the
most expensive broadcast receivers.

AS A CONVERTER

Furthermore, in designing the receiver,

the circuit and the layout of the components
were so arranged that the receiver could

be operated as a converter.

This feature

makes the set a highly desirable one from
the viewpoint of both the transmitting ama-
teur who requires a thoroughly efficient and
reliable receiver for his code communica-
tions, and the broadcast fan entering the
short wave field who desires to make use of
the audio amplification system in his broad-

cast receiver.

For both cases, it is an ideal

short wave set.

The following list of parts should be em-

ployed in building this receiver:

1

—_—

Hammarlund ML-7, .0014 mfd. Midline
Condenser (C).

Hammarlund SWC-3, Coil Set (L2, L3).

Hammarlund SDW, Knob Control Drum
Dial (DL is the dial light).

Hammarlund SDWK, Walnut Knobs.

Hammarlund EC-70, Equalizer (C-2).

Hammarlund RFC-250, Radio Frequency
Choke (L-4).

Hammarlund MC-23, Midget Condenser
(C-1).

Hammarlund SWAP, Adapter Plug and
Cable.

Sprague Type F .1 mfd. Condensers (C-3,
C-4. C-5).

SHORT-WAVE MANUAL

I Yaxley No. 10 Midget Battery Switch.

1 Yaxley No. 820 C, 20 ohm Mid-tapped
Resister (R-1).

Yaxley No. 804, 4 ohin Resistor (R-2).

Eby No. 12 Sockets.

Durham Metallized Resistor,
ohms (R-3).

FElectrad Type P Tonatrol (R).

\Westinghouse Micarta, 7 in. x 14 in. panel.

Baseboard 9 in. x 13 in, x 34 in.

Spring Clip Binding-posts.

—_—

—

2-9 meg-

~1

The various components which go to make
up the set, including the front panel, are
being marketed in kit form so that the
assembly can be completed and wired by the
average beginner in two or three hours. The
front panel supplied with the kit is already
drilled, and so, what is probably the greatest
time consumer of the job, is eliminated.

The screen-grid short-wave receiver has
several advantages over the usual regenera-
tive type described in the opening of this
story. The receiver described herewith em-
ploys two tubes in a circuit consisting of
one stage of untuned radio-frequency-am-
plification and a regenerative-detector. The
R.F. stage being of the untuned type (it em-
ploys the 222-type tube) does not add a tun-
ing control; but it does provide for a very
noticeable gain in amplification due to the
fact that this sensitive tube is used. There
is no doubt that the amplification obtained
by the use of this tube averages between 3
and 4, depending upon the wavelength. To
the beginner this may not sound as though
it would make any difference in reception.

||

Wl
A

but amazing distances have been covered
merely because of the additional amplifica-
tion obtained by the use of the 222-type tube
before the detector.

The addition of this tube has many other
desirable effects on the operation of the re-
ceiver. First and most important, it makes
the receiver much more stable in operation.
It prevents the detector tube froni radiating
energy into the aerial, and, what is conven-
ient, though not essential, it makes it pos-
.ible to calibrate the tuning dial of the set;
as the size of the aerial has no effect upon
the tuning condenser. And, as was men-
tioned before, the “deadspots” of the receiv-
er are eliminated due to the fact that the
acrial is not connected directly to the detec-
tor circuit. The photograph shown in Fig.
B reveals the simplicity of this receiver and
the apparent ease with which it can be built.

The knob to the extreme left serves as the
antenna resistance for volume control. This
knob, if desired, may remain fixed, once it
has been adjusted to the best point of oper-
ation. The next knob is the tuning control,
and controls the drum dial. A filament
switch and a regeneration control condenser
complete the assembly for the front panel.
There are but two controls in actual oper-
ation; practically one, because the regenera-
tion condenser requires adjusting every
twenty or thirty degrees of the dial. Thus,
single dial tuning can be accomplished over
quite a band of frequencies before the other
hand is required for regeneration readjust-
ment.
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The circuit diagram of the “Trans-Oceanic Two.

of use is optional.

2

to keep their audio systems away from the detector.

The dotted lines between the output terminals and the adapter-plug indicate that this method
No audio-frequency amplification is included because of this, and, also, because of the preference of many constructors who desire



an annoying degree. A noisy broadcast
type of condenser can often be quieted
for short-wave use by insulating its bear-
ings, at increased cost and lahor. How-
ever, the type of compression bearing
found in the Amsco and Silver-Marshall

SHORT-WAVE MANUAL

ground can be obtained by connect-
ing direct to any mounting screw fasten-
ing of the aluminum cabinet. All wiring

should be short, direct, and well soldered,
and care taken to avoid the possibility of
loops”

“closed of wiring which would

L’JANTENNA
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Lé

€3

17

The parts used in the model are listed
above, and are all standard parts selected
for their high quality. The circuit was
carefully designed around them to make
sure that all builders will obtain the same
results in spite of minor variations bound

Rl‘, R
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GROUND

A-B-C+ A+

S

O,
B+45Y. B+90T0I35V, c-4§v

C-9v.

Schematic wiring diagram of the S-M “Round-the-Werld Four.” A 222 type tube is uscd in socket V1; two 201-A’s in V2 and V3 and a 112-4 in V4.

condensers is quite quiet at 20 meters, and
offers all the advantages of a good me-
chanical bearing of brass and steel, yet
perfectly quiet in opertion. This fea-
ture of quiet bearings may be possessed
by other types on the market as well.

In building this set, the parts should
be  placed as shown. A short direct

pick up energy and possibly cause ir-
regular regeneration control. The ap-
parently unnecessary by-pass condenser,

the second audio
should be used;

shown connected from
tube plate to ground,

its purpose is to cut out the stray radio
frequency currents in the audio amplifier,
all in the interest of a good smooth set.

to occur in home assembly; therefore sub-
stitution should be made only when abso-
lutely necessary. (Do not substitute for
R.F. chokes, coil form size and variable
condensers unless willing to “smocth up”
vour own particular set’s operation by
the “cut and try” scheme of adding by-
pass condensers, R.F. chokes and resis-

Photo of the set with the back and sides of the shield casing removed to show all the parts as they oppear when wired,
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INDICATES CONNECTIONS ARE
MADE TO METAL SHIELD BOX.

CLIP YO TOP TERMINAL ON TUBE VI

"

{
“TO STATOR PLATES

-
A-CONNECTION
1] 70 METAL SHIELD-~

le © © ul. @L o o &« D

ANT. OND.  A-B-C+ A+ C-4%V. C-9v. B+45Y, B+30TOI35V. SPEAKER

A picture wiring diagram of the set. All parts are indicated to correspond with the list of parts, schematic diagram and layout.

tors at needed points and trimming coils 22 P.E. wire for the secondaries (except nates in the “G” post of .a standard 5-
—or tunless you are only interested in the large coil which used No. 24 D.C.C.). point tube socket, and the bottom or end
code reception.) All secondaries have turns so spaced that in the right-hand “F” post (the “F” post

The coils are all wound on the same the windings cover the full 114" of form nearest the “P” or plate post). The slot-
type of Silver-Marshall forms., with No. space. The windings are so connected that  ted tickler, wound in the same direction.
34 D.C.C. wire for ticklers, and No. the top or start of the secondary termi- (Continued on page 31)
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SPEAKER

This ic the lavout of parte shoiving the location of each component. Note the neat compactness of the entire orrangement.



The picture Fig. B shows the complete
picture diagram of both the front panel
which is 7 x 14 inches, and the baseboard.
On the front panel are mounted the volume
control R, drum dial control, the filament
switch and the regeneration condenser Cl.
On the baseboard are mounted the spring
clip binding posts along the rear of the base-
board, and the other components which make
up the receiver. C3 is a by-pass condenser
in the R.F. circuit. A feature of this re-
ceiver is the adjustable grid condenser, C2,
which is seen along side the detector tube
socket. R3 is the grid leak, which, unlike
the customary procedure, is wired across the
grid and filament return of the detector
tube. The radio-frequency choke coil is of
a type specially designed for short-wave
work and functions equally efficient on all
frequencies; this is quite essential in short-
wave reception.

ErrIciENT CoILS

The coils supplied with this receiver are
of an excellent low-loss type, using for the
coil form a highly efficient insulating com-
pound which holds the coil windings in an

SHORT-WAVE MANUAL

“iron” grip. With tlus type of construction
the constructor has the assurance that the
inductive value of the coils will not be
changed each time they are inserted or with-
drawn from the coil receptacle. A set of
these coils in this laboratory has been in
use quite some time during which period
they were subjected to rather rough treat-
ment; and it must be said, they are still as
good as new with their electrical character-
istics unchanged. They cover the wave-
length range from 15 to 107 meters with a
00014-mf. condenser. There is ample over-
lap making the tuning very smooth over the
entire wavelength range. Hammarlund coils
are available which will extend the range
down to 8 meters and up to 215 meters.
The operation of this receiver presents no
difficulties to the man who has operated at
any other time a regenerative receiver in any
form. Those who have had no experience
with any receiver of this type can readily
grasp the principles of tuning. Distant sta-
tions may be found by increasing the regen-
eration condenser capacitance until a hissing
noise is heard and the detector just begins to
oscillate. This is the point of maximum

B+ B+
135V 45V
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sensitivity. The control should be kept as
near as possible to the “just oscillating point”
throughout the tuning range. When proper-
ly adjusted there will be a slight hiss and the
carrier waves or whistles of the stations will
come in with maximum intensity. A phone
station may be identified by the fact that
there are no breaks in the signal, that there
are no dots and dashes and by the fact that
there is a sort of mushy sound to the noise,
due to the modulation of the carrier by
speech.

Whenever it is desired to determine wheth-
er or not the receiver, is oscillating, touch
the stator plates of the detector condenser.
There should be a sharp click in the head-
phones or loud speaker. If there is no
click, increase the capacitance of the regen-
eration condenser.

When a station is located, the regenera-
tion should be decreased slightly, and the
tuning condenser readjusted until the whistle
is very low in pitch. Both adjustments

should be made simultaneously so that the
pitch is very low at the point the receiver
starts oscillating.

(Continuecd on page 30)
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The above is a picture .diagmm representing the various components which go to make up this highly efficient receiver.
used because of the simplicity of mounting them.

Spring-clip binding posts are

A feature of this receiver is the Electrad Tonatrol which is emploved as a volume control.
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HE amateur set constructor who

can read radio code will find this
receiver a most delightful one to oper-
ate. If he is listening to broadcast
music and suddenly feels the urge to
hear amateur or ship stations, he can
satisfy the feeling instantly by merely
lifting out one coil and replacing it by
another. He can cover the whole
sweep of wavelengths from 18 to 1,500
meters in this manner and is certain
of finding something interesting to
listen to. The receiver is extremely
sensitive on the broadcast band, and
will bring in many distant stations
without trouble. It is just the thing
for the man who wants one set and no
more.—EDITOR.

v
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HE plug-in coil idea, which assumed

I importance with the birth several

vears ago of the “honey-comb” type
of coil-winding, has proved the most satis-
factory solution of the problem of construct-
ing a general-purpose radio receiver cover-
ing a great frequency range. For such a
set, in which the several circuits—antenna,
grid and plate,—require individual windings,
it is desirable, if convenience is to be con-
sidered, that these three be on a single plug-
in form.

In the set constructed by the writer and
illustrated here, the coil forms have six con-
tacts and are designed to fit a keyed cir-
cular socket with six spring contacts. The
keying makes certain that the coil-form will
fit the socket in only one way. With these
six contacts and a little ingenuity it is pos-
sible to devise upwards of twenty-five dif-

SHORT-WAVE MANUAL

An 18- to 1500-Meter Receiver

Description of an Easily-Constructed Set

with Plug-In Coils
By L. W. Hatry

ferent cotl arrangements for different pur-
poses.

The circuit used is conventional. TFor the
shorter wavelengths, below 200 meters, it is
the weil-known one of Fig. 1; and, for
those which are longer, it is the equally
well-known one of Fig. 2. A very slight
difference exists due to the presence of the
condenser Cl, -vhich is not used with the
primary coil (L1). The primary is on, or
rather in, the coil-form for the higher
waves and plugs into the circuit automat-
ically when the proper coil is used. The
short-wave forms carry only two windings;
secondary and tickler (L2 and 1.3).

The complete circuit, including the audiv
amplifier, is shown schematically in Fig. 3.

CHOICE OF CONDENSERS

To avoid multiplicity of coils and to pro-
vide overlap of the tuning ranges, the author
has chosen for these standard coil units a
tuning condenser of .00014-microfarad max-
imum, with a minimum in the order of
000015 microfarad. This value of the mini-
mum is due partly to the tuning condenser
itself and partly to the tube and its associ-
ated wiring. This condenser value is suit-
able for the higher frequencies, represented
hy waves of 200 meters and less. A higher
maximum capacity and greater capacity
range is needed to tune to the lower fre-
quencics (higher wavelengths). For the
wavelengths above 200 meters the coils are
designed for use with .00035-mf. as the
maximum capacity, with practically the
same minimum as before. To get these the
two capacity ranges, necessary to cover the
waves from 18 to 1,500 meters, a simple
switch and a series-condenser arrangement

(LIL2 13)
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L3, L2 and L3, plig-in inducior; Ci, midgei condenser; C3, variabie condenser; C5. grid condemcer;
R1, 60-0hm rheostat; R2 and R3. ballast resistors; L4, R.F. choke; R4, grid-leak; S1, ware-changing
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In Fig. 1 is shown the receiving circuit used for
short wwaves, and in Fig, 2 that for wavelengths
up to 1,500 meters,

is used in conjunction with a standard
.00035-mf. (maximum) variable condenser.

A straight-iine-frequency variable con-
denser is desirable for two reasons; it makes
tuning easy and accurate; and it conforms
with logic. One is necessary in an arrange-
ment such as that used in this set, since a
series capacity enters into the design con-
siderations. In Fig. 4 ate shown several
curves, all plotted against frequency and
dial-settings ; the usual arbitrary 100-divis-
ion, half-circle range being considered as
standard. Curve “C” is that of a variable
condenser with semi-circular plates, whose
curve of capacity-increase against dial set-
tings is a straight line. The curve “C”
shows how badly the frequencies at the low-
er dial settings are crowded and how they
are spread out at the higher.

Tf it is desirable to make the tuning curve
plotted in Fig. 4 straight, both “C” and “B”
would be unsatisfactory. Curve “B” indi-
cates the need for a condenser whose plate
design will give nearer a straight-frequency
line. Curve “A"” is a straight-frequency
line such as would result from the use of
the proper variable condenser, and “D”
shows the alteration in the same curve re-
sulting from the use of a series capacity.
For tuning convenience it is decidedly in-
advisable that the tuning condenser (C2)
used in Fig. 3 be other than one whose
plate-design is intended to give a straight-
frequency-line. Of course, if the “curve”
is not straight, the electrical efficiency of
the set will not be altered, but the tuning
convenience will.

The detector-tube socket is on the under-
side of the coil-socket shelf, to assure short
leads and the consequent wiring simplicity
that results. The coil-socket shelf is of de-
cided utility: the coil socket is thus located



SHORT-WAVE MANUAL

23

R e e S

S — ;':\,‘;l‘l—ﬁ—k -
— ——— —— —— —— ;- - LH‘LJT A

K
[
i
|
I
d
»
| |
*

»

AERIAL

[ . S

Q. ® O ©

V. 22V Z C+

IWiring diagram of the 18-1500 micter roceizer,

-~ - LD
iy i '
% L% '
I A T 3 r
P §T<g fn:m

-
WA &
L ine
—® o ~i
i hater
Ko ! , W K
g -4
—,l.-‘g.__ll_g
o7
9 0 X 3"
X 33\"@"
Y I

Drilling details for the shelf on which is placed
the socket for the inductors.

Theie s a shelf indicated over the condenser, C2.

shown in detatl on page 24,

where one can put in the coil without hunt-
ing behind the panel and without rising, if
one is sitting before the set. The detector
tube hangs nose down.

The back edge of the coil-socket shelf,
as shown, is supported by a plain stick of
wood, which may be a length of half-inch
dowel stick.

SMALL-CAPACITY GRID CONDENSER

Aiter several comparative tests the writer
has for a long time used a .00005-mf. grid
condenser in his broadcast receiver: it does

¥

Right: Front panel view
of the set, showing how
the plug-in coil L1-L2.
L3 protrudes above the
top. If a cabinet is used,
a hole mmust be cut in its
top to pass this coil.

¥
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The wiring of the apparatus on this shelf is

not, apparently, reduce volume sufficiently
to bother the car, and the improvement in
quality is evident.

This set, tuning down to 18 meters, could
afford a smaller grid condenser at the short-
er waves, but then the 200- to 1500-meter
signals would suffer; so an average is
struck  which preserves the . quality for
broadcasting, as much as possible, in the de-
tector, and at the same time saves the D. C.
notes that some C. W. stations have in full
volume at the higher tones.
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The schematic diagram of the 12-1300 meter receiver.

condenser, (4.

RANGE OF COILS

The various wavelength ranges with the
standard plug-in coils specified, the first
with the .00014-mf. maximum and then with
.00035-mf. maximum are given below.

Coils Range (meters) Range (meters)
(in order with with

of size) ,00014-mf. .00035-mf.
No. ! 18-32 19-51
No.2 30-53 33-85
No. 3 51-90 57-144
No. 4 85-150 95-240
No. 5 150-350 190-550
No. 6 450-900 500-1500

These figures ate not exact and cannot be.
The series-feed condenser. Cl, upsets every-
thing, if set at full capacity all the time, so
the figures are morc or less of an average.

For instance, the 18-meter minimum is a
triflc high, although not much lower may
be obtained.

The utility of the double capacity range is
obvious. With the switch, S1 (Fig. 3)
open, the tuning capacity maximum (C2
and C4 in series) is .00014-mf.; any wave-
length range in the .00014-mf. column (tahle?
with the correct coil, can be obtained. With
the same coil, and the switch closed. the
wave-length range is extended to that ob-

The switch, S1 is used for shorting the

It is lcft open on the short waves, and closed for the high,

tained from the .00035-mf. maximum. When
using the 18-meter coil, in other words, it is
possible to chase up to 40 meters quickly
to sec if anything is going on, by merely

closing the switch and without changing
coils, Tuning will be easier and signal
strength slightly better when the proper
coil and capacity for the proper wavelength
ranges are used, however.

A feature to interest the 600-meter, com-
mercial man, it scems to me, is the largest
coil and its 490-900-meter wavelength range,
with .00014-mf.; because with this coil and
capacity values, he can cover the entire use-
ful 600-traffic zone with nicely spread-out
tuning. I have enjoyed tuning up there on
that account.

The R.F. choke coil is not a small choke;
it is one-millihenry and the style specified
for wavelengths on the order of 2000 meters.
With capacity regeneration control such a
choke is necessary generally to insure good
results. Otherwise the tube oscillates con-
tinuously on wavelengths from 200 to 1.500
meters when the ticklers are of the right
size to cover the range.  This seems to me,

A
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The small letters at the
ends of the wires coin-
cide with those shown
at the ends of the loose
wires on the picture
diagram found on page
23. The tube socket V1
is screwed bottom up
to the under side of the
sub-panel. Its  four
posts are lettered F, F,
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C2, voriable condenser; S2, battery switch; T1 and T2, A.F. transformers; J2, jack. The rest of the

apparatus is numbered as in the other illustrations.

The set is shown heré half assembled.

after check-up with small and large audio
transformers, to be due to the distributed
capacity of the A.F.T. primary, which takes
cffect and nullifies the use of the variable
condenser which is the controller of regen-
cration. When the choke is put in oscilla-
tion stops immediately (if the control con-
denser is set to minimum) and starts up
under control of this condenser, C3. No
R.F. choke is needed between 200 and 18
meters; the primary of the A.F.T. seems to
offer enough opposition.

OBTAINING BEST RESULTS

After having carefully picked a fairly
respectable, non-distorting size of grid con-
denser and its shunt resistance, it would be
silly for the constructor to put poor audio
transformers in this little set. For broad-
cast reception high-grade transformers are
necessary. For telegraph reception it is
equally important; for many of the ama-
teur C.\V. tones are A.C. at frequencies be-
tween 32 and 240 cycles, all of which are
out of the reach of poor audio transform-
ers whose amplifying effectiveness is gone
at 250 cycles or whose optimum range is
limited definitely between 400 to 1000 cycles.
Both the short-wave fan and the broadcast
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regeneration control. When the two coils
having primary windings are plugged in,
the midget is left at minimum setting and
the angle of the primary winding is adjust-
ed to give fair volume and selectivity, and
left there. The set is regenerative and tunes
like others of the class.

At wavelengths below the broadcast band,
reception of amateurs all over the world is
its regular performance, for the writer, liv-

25

ing in Hartford, Conn. He has heard South
Africa, England, France, Germany, Italy,
Australia and New Zealand, and thus it
goes. In the broadcast band the set is a
three-tuber, and no imagination can make it
otherwise. For ship traffic it is especially
good, and the writer enjoys listening to the
crisp cross-talk a great deal. Ships are
heard on both coasts and far ipto the Gulf
of Mexico.
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the frequency range is confined to half the scale,
causing even frequency tuning, (b) S.L.W. con-
denser. Two-thirds of the frequency range is con-
fined below 50 on the dial, and only one-third
shows in the wupper half of the scale. (c)
S.L.C. condenser (old-style semi-circular plates).
Four-fifths of tuning range is confined to lower
half of dial. (d) S.L.F. with series condenser,
showing how curve (a) is altered to crowd a
somewhat higher percentage of the tuning range
below 50 on the dial. This effect would be worse
if the alteration occurred in the (b) or (¢} curve.

fan want a transformer whose amplifying
ability is good all the way down to 60
cycles. The only person who could be
served by a transformer amplifying best be-
tween 400 and 1000 cycles is the commer-
cial operator on shipboard who uses 500-
cycle tones most often. The utility of a
selective audio amplifier on 600 meters is
high. But on a set covering such a very
broad band of wavelengths, and intended for
so many purposes as this 18- to 1,500-meter
outfit, good audio transformers are de-
sirable.

The tuning of the set is not difficult. The
midget condenser, Cl, is set over to the left,
or minimum, before starting up with the
short-wave coils. Then the filament rheo-
stat and the regeneration control tell one
how the detector is operating for regenera-
tion. After that an adjustment of the mid-
get to permit fair regeneration control and
good signal strength leaves the rest of the
adjustments up to the tuning dial and the
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ECAUSE of the extraordinary DX
B work that is being accomplished by

amateurs and broadcasters on the
short waves (i.c., below 100 meters), many
radio fans have become possessed of the
idea that the apparatus used for such re-
ception must nccessarily be complicated,
expensive, and difficult to construct and
operate. These fans read of the success of
listeners in South America, Africa, Aus-
tralia and New Zcaland in picking up
programs transmitted on short wavelengths
from Schenectady and Pittshurgh in the
United States, and from London, in Eng-
land; and of the similar success of Ameri-
can listeners in hearing broadcasts from
England, Holland, Germany, Russia, Siberia,
and Australia. As a result, they are apt
to conclude that the receivers must con-
tain at least eleven tubes and be two yards
long.

The truth of the matter is that the re-
ccivers employed by the majority of these
listeners are of the simplest possible de-
sign, rarely containing more than three
tubes and usually only two. They are of
the “straight regenerative” type, and can
be made in an hour or so of spare parts,
such as are found in every experimenter’s
junk box. They enable their owners to
pick up the programs of numerous short-
wave broadcast stations, conversations be-
tween amateurs using voice transmission,
and code signals from thousands of ama-
teur and commercial transmit‘ing stations
in every part of the werld. The “thou-
sands” is no exaggeration; for there are
more than 16,000 licensed amateur trans-
mitting stations in the United States alone.
and large numbers in other countries. In-
ternational communication between these
stations, over distances as great as there
can be between two points on this earth, is
a nightly affair.

OUT OF THE JUNK BOX

For the purpose of illustrating how sim-
ple an efficient short-wave receiver can be,
a member of the staff of Rapio NEws se-
lected a handful of idle parts from his own
private junk box and assembled a complete
two-tube set in less than two hours’ time.
He worked a second evening “juggling” the
various coils, to make them cover the short-
wave bands from 20 to 100 meters, but the
reader of this article will be spared this
work; all the data are ready for him. The
little outfit produced such gratifying re-
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A “Junk Box” Short-Wave
Receiver

For the Experimenter Who Wishes to Try His
Luck Below a Hundred Meters

By Robert Hertzberg

e

FEATURES OF THIS SET

HE little short-wave receiver de-
scribed in the accompanying ar-
ticle possesses the following features,
which will appeal to everyone:
(1) It will pick up short-wave broad-
cast, amatenr and commercial stations
operating between 20 and 100 meters.

(2) It may be assembled in two
hours.

(3) Its cost is practically nothing;
as the necessary parts may be found
in almost every experimenter’s junk
box.

(4) It is easily operated, as it uses
only two controls and two tubes in
a simple circuit,

sults that we have decided to publish
the following description of it. The de-
signer of the set guarantees that any recad-
er who duplicates it exactly will be re-
warded with more thrills than he has ex-
perienced from any other radio receiver in
several vears.

The first thing to do, of course, is to
gather together the necessary parts. You
vill nced the following:

One wooden baseboard, not smaller than 10% by
7 inches and at least 34-inch thick,

Three UX-type tube sockets,

Two 32-mmf, ‘““midget”’ variable condensers (so-
called ‘‘verniers” usually used in broadcast
receivers for neutralizing or compensating pur-
poses), C1 and C2.

One .0001-mf. grid condehser and a 3-megohm
leak, (a regular ,00025-mf, size will work, but
the smaller condenser is hetter on the short
waves); C4, R1.

(*ne battery switch SW. .

(me R.F. choke coil. (This is important;: if you
haven't a good one on hand, buy one that will
work from 20 meters up); L2.

Une A.F. amplifying transformer (anything avail.
ahle); T1.

Two Y -ampere filament

mountings; R2,

\ine spring binding posts,

F've burned-out tubes with UX-type bases,

i-ncugh scrap brass to make L-shaped mountings
for the two midget condensers and the bat.
tery switch and for the aerial coupling con-
denser, C3.

ballast resistors, with

CONSTRUCTION SIMPLE

The first thing to do is to make the
L-shaped brackets to hold the midget con-
densers and the battery switch upright.
Select any odd strips of stiff brass, about
54-inch wide, and bend three pieces to form
L's about two inches high, with legs half
an inch long. Drill the legs to pass small
wood screws, and the upper ends to pass
the switch. Screw them down along the
front edge of the baseboard, as shown
clearly in the accompanying illustration,
and mount the instruments afterward.

Now nail or screw down seven of the
spring binding posts along the back edge
of the hoard. and the remaining two on the
right cdge. near the back. Continue by
screwing down the R.F, choke L2, the
transformer T1, the filament ballasts R2
and R3, the three tube sockets. Sepa-
rate the two sockets on the left enough to
leave room for the grid condenser.

The two sockets at the right are for
tubes, hut the one at the left acts as a
receptacle for the plug-in coils used with
the receiver. Before making up these coils,
construct the aerial coupling condenser C3,
as shown in an accompanying illustration.
This condenser has a very small capacity,
and its adjustment is not at all critical.
Any arrangement for separating two pieces
of brass or copper each one-half inch square
is satisfactory.

Break the glass bulbs off the five burnt-
out tubes, and clean the insides of the bases,
removing the connecting wires, bulb stems
and cement. If the cement defies removal
by ordinary scraping, heat the bases gently
over a gas flame and scrape it out as it
softens.  Apply a soldering iron to the
prongs in the bases and melt out all the
solder so that new connecting wires may
be pulled through later. If the solder re-
fuses to flow out, push a toothpick through
cach pin while the metal is still soft, and
ream the opening clean. Also file off the
little bayonet-lock pins on the sides of the
bases.

MAKING THE PLUG-IN COILS

In order to provide the receiver with a
wavelength range of 20 to 110 meters, five
plug-in coils. each containing a grid and
a tickler winding, are necessary. The tube
bases arc long enough to accommodate the
required number of turns of wire for the
first four coils; but the fifth base must be
fitted with an extension that will make it
about three inches long. Simply glue a
piece of cardboard around the base and tie
it up with cord until it dries. When the
wire is wound on it later it will remain
tightly in place.

Following are the specifications of the
five coils:
No. 1: Grid and tickler windings, each 7 turns;

wavelength approximately 19 to 25
meters,

No. 2: Grid and tickler windings, each 10 turns;
range, 25 to 35 meters.

No. 3: Grid and tickler windings, each 15 turns
range, 35 t0 45 meters,

No. 4: Grid and tickler windings, each 22 turns;
ranie 45 to 64 meters. ickler wound as
double layer to save space.

No. 5: Grid and tickler windings each 40 turns;
]range, 62 to 110 meters. Tickler also double-
ayer,

range

The grid coils are all wound with No. 24
D.C.C. wire, and the ticklers with No. 28
D.CC.
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Before starting to wind the coils, drill
through each of the bases four small holes
to pass the ends of the windings. The proper
places for these holes can be determined
from a careful study of the illustration,
which shows how the various ends connect
to the four prongs in each base.

To start coil No. 1, push the end of the
spool or roll of No. 24 wire through the
hole nearest the open end of one of the
bases, leaving a free picce about five inches
long. Wind on the required seven turns,
cut an extra five inches, and pull the end
through the second hole. Start the tickler
winding about a quarter of an inch away,
and wind in the same direction. Leave
generous ends on the - wires.

It is extremely important that the four
loose ends you now have be connected prop-
erly to the four prongs. The loose end of
the top of the grid winding is pulled
through the pin that makes contact with
the plate or “I” terminal oi the tube
socket. The bottom of this same winding
is pulled through the pin that makes con-
tact with the “F4" socket terminal (which.
should be the one under the “P” terminal and
diametrically opposite the “G” post). The be-
ginning of the tickler (the end nearest the
grid coil) goes through the other filament
pin, while the other end goes to the grid pin.
Study the arrangement of the pins in the
base, not how they fit into the socket, anl
you will have no trouble. A fter pulling
through the wires, solder them at the tips of
the prongs and cut them flush.

The other coils are wound in exactly the
same fashion, except that for Nos. 4 and 3
th_e ticklers are wound double layer., The
wire in all cases may be secured with col.
lodion or other prepared coil binders. This
treatment is not absolutely necessary, but it
will keep the coils in good condition.

CONNECTIONS

) The wiring of the set is so simple, and
is made so plain in the diagram and the large
illustration, that little comment need be made
on it. The letters. “I°." “(;."" ~p~ and “F"
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'T.':e- simplicity of the construction of this receiver is apparent from a glance at the circuit diagram
abotve as well as the pictorial layout on the preceding page.

The interchangeable inductance,

11, is wound on an old tube-bose, and plugs into the tube socket scen fn the picture below.

alongside the coil L1 in the schematic dia-
gram, represent the terminal markings on the
socket which acts as the coil receptacle. The
commections are short and direct, the grid
leads being especially so. The grid condenser
nced not be screwed down, as the short
lengths of wire connected to it will hold it
m place.

The rotor connections of the midget con-
densers are wired together. A short lead
extends from Cl to the “F+4" post on the
coil receptacle, and thence to the ground
hindiug post; while another lead, from C2,
runs two inches to the nearest filament post
«on the detector-tube socket, V1.

The circuit is of the simplest imaginable
regenerative type, with the aerial coupled
directly to the grid tuning coil by means of
the tiny condenser C3. This wavelength
range of the set depends on the size of this
grid coil and the capacity of the tuning con-
denser, Cl.  Regeneration is made possible
by the tickler coil, connected in series with

©
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All the connections embloved in this sct are made on top of the wooden baseboard, as may be seen

in the illnectration,

The capacity, C3, consists of two separately-movable metal plates,

the plate-circuit elements, and is controlled:
by the other variable condenser C2.

Circuits of this type, when used on the
regular broadcast band (200 to 550 meters),
radiate and cause terrible interference in
neighboring receivers; but they are not at
all obnoxious on the short waves because the
average-size receiving aerial cannot readily
be shocked into oscillation at wavelengths as
low as 20 to 100 meters.

OPERATION AND TUNING

To place the set in operation, connect your
regular aerial and ground to the posts pro-
vided for them and hook-up the usual six-
volt “A” battery and one or two 45-volt
blocks of “B” battery. Run a wire from the
22Y;-volt post on the first block for the de-
tector tube, and use the full 45 or 90 volts on
the amplifier. (Note: A “B” socket-power
unit cannot be employed with a short-wave
receiver.) Push the tip connections of a pair
of headphones through the two clips on the
right hand edge of the baseboard, insert
201A-type tubes in the two tube sockets, plug
in coil No. 4 as a starter. and snap on the
battery switch.

The set should regenerate without trouble
when the condenser C2 is turned i1 slowly.
With the tuning condenser practically all in
(near maximum capacity) you should be
able to pick up KDKA, Pittsburgh, on its
62.25-meter wave. (This station has what
is probably the most consistent short-wave
broadcast transmitter in the world. You
should hear it also on coil No. 5 with the
condenser all out (minimum capacity). With
coil No. 4 you should also pick up, without
delay, the signals of WLW, on 52 meters.
With coil No. 2 and most of the condenser
in, WGY. on 3277 meters, should roll in
nicely.  Once you hear these stations you
will have some definite condenser adjust-
ments to rely on in “fishing” for stations on
other waves.

To obtain smooth control of the regen-
cration is a simple matter. Each coil, when
the tuning condenser C1 is set at maximum,
should start oscillating just as the other con-
denser, C2, is turned to maximum. If the set
oscillatese before maximum position is
reached, remove one turn at a time from the
tickler winding until this operating condition
is attained.

(Continued on page 30)
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Although the above list is presented to the reader |
with the hope that the information given therein
be exact, there is no method whereby we were able |
to confirm any of this information. Short wave
stations themselves were lax in offering information
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a list of this nature, and up to the presemt writ- 4 s NATIONAL ‘00 lN‘.

ing continue to assuiue this attitude.
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Heterodyning the Short- Wave Signal

After the tuning condenser has been var-
ied to generate a “local” frequency, very
near to that of the transmitted impulses
picked up by the antenna, both “local” and
“signal” oscillations are impressed upon the
grid of the detector tube. The result of the
blending of these two frequencies is known
as the “beat frequency.” This is nothing
more than an audible note of a few hundred
cycles; dropped off, as it were, in the blend-
ing of the incoming and local frequencies,
each of which may run into the millions of
cycles. Its frequency equals the difference
between the two radio frequencies; one of
which cancels the other except for the

“*heat-frequency” sometimes called
“heterodyne.”

As transmitting stations use different
sending frequencies, it is merely a matter of
turning the tuning dial in order to vary the
frequency of the local escillation to coin-
cide with that of the incoming wave. It is
by this method that a different station is
received at each variation of the secondary
condenser.

A practical demonstration of the variation
in beat frequency can be noted in the change
of the received note as the tuning condenser
is turned. This is merely a matter of chang-
ing the local frequency, somewhat similar

effect,

to the action of “damping” or fingering a
violin string at various lengths in order to
obtain different musical tones.

After a signal has been received, the tick-
ler is retarded to a point known as the
“peak” (the position just before the break-
over) where the signal will be heard at its
maximum strength. This is “reducing the
amplitude” or strength of the local oscilla-
tion to a point as near to the amplitude of
the incoming oseillation as we can bring it.
After reducing the amplitude of the local
frequency, it may be found necessary to re-
tune, slightly, the secondary circuit.
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Especially
Important
in Short-
Wave Work

does it automatically.
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UBE performance is perfect—and tube life pro.
longed—only by keeping the tube filament volt.
age constant, despite variations in '"A” current
supply. AMPERITE alone does this—and it
That is why AMPER-
ITE is specified by every radio engineer—and is
indispensable in every radio circuit. Takes
the '‘guess”, inconvenience and ugliness out of
panel rheostats. Simplifies wiring, panel design
and tuning, Proved for 7 years. Entirely dif-
ferent from—and must not be confused with—
fixed filament resistors. Order AMPERITE by
name. Accept nothing else. Price $1.10 with
mounting (in U.S.A.). For sale by all dealers.
4 —'""Amperite Blue Book™ of valuable
l ]{ EE construction data. Write Dept.
SWM.

ARadiall Company”
50 FRANKLIN ST.,NEW YORK

PERITE

PAT OFF.,

 The "S ELF ~ADJUSTING" Rheostat

7The Hammarlund ““Trans-Oceanic
Two

(Continued from page 21)
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A Junk-Box Short-Wave |
Receiver I

(Continued from page 28)

The best adjustment for the aerial con-
denser C3 must be found by trial; it will de-
pend on the dimensions of the individual
aerial. Likewise, different values of the
grid leak should be tried.

g A
- b3 ”
<7 g2 T

4—@—' SIDE VIEW
TOP VIEW

Above, 8 side view of the midget tuning con-
denser, C1. Omne lead runs to the top of the
grid winding S and to the aerial condenser,
C3, formed by the small adjustable plates
shown tn the top and side 1dews. Tts adjust-
ment for the aerial used must be determined
by experiment. The two opposed surfaces are
about osne-half inch square.

The details of one
of the plig4aw coils
used in the “junk.

A slight readjustment of the tuning con-
denser is necessary, because the regeneration
control effects the tuning or secondary ad-
justment slightlv.

The value of the grid condenser and leak
resistor are interdependent, but in general
about a 2 to 5 megohm leak, and nearly
maximum capacitance of the adjustable grid
condenser will be found best. The set-
ting of the variable grid condenser the re-
sistance of the leak, its return connection
(A plus or A minus) and the detector plate
voltage will determine the suddenness witl)
which the receiver goes into oscillation. The
set should not go into oscillation abruptly
or with a “blop”, as this makes it difficult
to operate the receiver at a point of maxi-
mum sensitivity. A little experimentation
will indicate the best setting for the grid
condenser and the best plate voltage on both
tubes.

WIRING THE SET

The wiring of short wave receivers de-
serves much more attention than is accorded
in broadcast receivers. All leads should be
as short and direct as possible that is, “bee
line” wiring should be used. In the receiver
illustrated herewith, rigid bus bar wiring
has been used for photographic purposes.
Wires carrying radio-frequency currents
should cross each other as nearly at right

angles as possible, and should clear each
other as much as possible. A slight increase
in lead length may be permitted to make
these possible.

Soldering the connections in a short wave
receiver is a matter which should demand
the constructor’s greatest care. Use as little
flux as possible. Awvoid “cold” connections—
that is where the iron is withdrawn from
the soldered joint before the solder has had
a chance to run freely, and thus make a
perfect joint. After all connections have
been soldered, go over each joint and wipe
each cone free of any paste or flux which
may have remained after the connections
have cooled.

A.C. operation of short wave receivers

and converters has not been found alto-'

gether satisfactory, due to the fact that the
“B” power unit introduces many more ex-
traneous noises on short waves; also, a hum
which may be present in a “B" power unit
will not be noticed when used with a broad-
cast receiver. But in short wave operation
where the receiver is being operated at its
point of maximum sensitivity, and where
earphones are invariably used at all times,
any trace of hum emanating from a power
unit will interfere seriously with reception.

For this reason, it is always recommended
that batteries be nsed throughout in a short
wave receiver,

box’’ short - wave
receiver, which is
built wup omn the
base of a burst.
ont UX-type tube.
This s large
enongh to give
voom far the tick-
ler winding T and
the acrial-second-
ary S, of suitable
size to be tuned by
a 32.-mmf. con-
denser (C1) up to
64 wmeters. Above
this it is necessary
to add a cardboard
extension to the
base to increase its
height. Detasls for
the five sizes of
eosls will be found
on the first page
of this article, The
connections shoten
in plan at the bot-
tom, are as fol-
lows; top of grid winding to ‘P prong,; bottom
of grid winding to “F4’"; top of tickler (T) to
“F—""; bottom of tickler to “G."

The normal ground should be made in all
cases, to the most convenient water or
steam pipe. If such a pipe is removed sev-
eral rooms from the location of the short-
wave set, fasten the ground wire around
the nearest electric-light fixture. This makes
a rather good ground and contrary to ex-
pectations, does not introduce hum in the
receiver,



The S-M “Round-the-World-
Four”
(Continued from page 18)

Sesmagmen ey

starts at the “F” post nearest the “C” or
cathode post and ends at the “P” post.

The number of turns necessary to cover
the four bands from 17 to 240 meters is
given below, using an S-M 317 tuning con-
denser of .00014 capacity and a .00035 tick-
ler eondenser,

SHorT WAVE Cor. WINDINGS

FECONDARY TICKLER
Cail No, of No, of
Number . Wire Size Turns  Wire Size Turns
131.T No. 22 Plain 67 51
131-U Enamel 13?z No. 314 514
131-V. { No. 24 double | 25 double ¢ i
131-W 4914 cotton 1512

The tuning curves for a particular set
of four coils are given as an aid in find-
ing stations when the set is first operated,
and it will be seen that the amateur wave
bands fall well away from the ends of the
condenser scale, so that with good vernier

SHORT-WAVE MANUAL

wound, but this is eastly done, or coils
simply rewound on the small bakelite forms.
Coils of fewer or greater numbers of turns
for other wave bands, can be quickly wound
for the “Round-the-World Four.”

The operation of the set is simple, al-
most any antenna from fifteen to fifty
feet giving quite good results; even a long
broadcast antenna does not seem to destroy
the sweet control of the set. Any good
storage battery, 9 volts of “C” battery, and
135 to 180 volts of “B” battery (or as low
as 90 will do) are all that is necessary
for operating power. A

Eliminators are generally noisy on short
waves and are not to be recommended, for
the detector tube at least. Two 112-A audio
tubes, a 201-A or better yet, a 112-A detec-
tor, a 222 screen-grid R.F. tube, and phones
or loud speaker make up all the equipment
needed to listen in on almost all of the
world from England to Australia, Africa to
Alaska, and back again (if reports of short
waves circling the world are true). One
may be certain though, of the thrill of 5,000
or 10,000 mile reception as a fairly regular
thing, and will have the tried and proven
performance of a good short-wave receiver
as a known factor to start with in the ex-
perimental reception of television.

The thrill of short wave reception cannot
be appreciated until one has actually experi-

131
T
32

131
U

131
Vv

131
W

CALIBRATION OF SHORT WAVE COILS

USED IN SHIELDED SHORT
WAVE RECEIVER
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Calibration chart of shori-wave coils used in the S-M “Round-the-WWorld-Four.”

dials no difficulty is had in tuning amateur
code signals.

To duplicate the curves given, it may be
necessary to trim coils a bit once they are

0 40 50 60 70 80 90

enced the reception of signals emanating
from a station located at the other end of
the world. Short waves—the greatest an-

nihilator of space.
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Bringing in A
| Short Waves |}
N Amateur experimenting with [

short waves is fascinating, but it
demands sensitive handling and [§
equipment of more than ordinary
precision and dependability, if
quality of reception and freedom J 8
from distortion are to be secured.
Short-wave fans are getting their |
best results when using labora-
tory tested Electrad resistances
and volume controls.

Reg. U. 8. Pat. Of.
ALL-WIRE
RESISTANCES

ADJUSTABLE

SLIDING

cLp

U. B. Patent L
1.676.380

and Patents
Pending b

The ideal variable, fixed and tapped
voltage controls. Truvolt Variables
difficult calculations and .
make adjustments easy. 22 stock
sizes, 25 watt capacity—$3.50 each.
Truvolt Fixed Resistances are adjust-
able to different set values, by use
of sliding clip taps—an exclusive .
Truvolt feature. All desirable values

and current ratings. .

eliminate

VARIABLE HIGH
RESISTANCES

Exclusively
Licensed by 9
Technidyne
Corporation ’
Under U. 8.
Pat. 1.503.- >
658, July

21, 1928 b

o Note these exclusive features: ¢

. Resistance element not impaired by \J
any mechanical operation; electrical
contact made positive by metallic arm .
B4 on wire-wound strip; always the same

¥ resistance at the same point; entire ™

M B range covered with less than single
turn of knob. Non-inductive, 11 §
types, A to L. $1.50 each. Poten-
tiometer type in all sizes, $2.00. \

Electrad specializes in a full line
of resistances for all radio pur-
oses, including Short-Wave and
elevision, rite for fre circu-
lars and full information.

Dept. N-15
175 Varick St.,, New York

ELECTRAD
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Headquarters for Short Wave
and “Ham” Equipment

HE Barawik Company is the pioneer radio

house in supplying short wave equipment,

both receivers and transmitters, to amateurs.
All the various parts, kits and accessories used in
building short wave sets, are carried in stock by
us, ready for immediate shipment to all parts of
the world. In addition to the complete line of
short wave equipment, we are distributors for
leading manufacturers of factory-built sets, tubes,
parts, accessories, all the latest kits for circuits; in
fact, everything that the radio fan requires.

Your Savings Are Tremendous

Ask any of the quarter million Barawik custom-
ers why they trade here, and they’ll tell you that,
quality considered, our prices can’t be beat. That’s
something to think about! Quality comes first—
good, new, fresh, reliable merchandise, but the
price always means a tremendous saving, never-
theless. Get our catalog and prove this to your-
self. Don’t spend a nickel until you see our offer-
ings first.

Send Coupon Today—NOW

You need this book as you never needed it be-
fore; you need it before you spend another cent on
radio. Just mail! the coupon and this big, pro-
fusely illustrated Radio Catalog, Guide and Cy-
clopedia will be sent to you free. Be sure to
write for this new big edition today.

BARAWIK CO,, 331 Canal Sta., Chicago

mw

i
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e

\

.:.m jlill] ,m’

Short Wave Circuits
Carried in Stock Ready for
Immediate Delivery

Aero Coil Kits

Aero Short Wave Receivers

Aero Transmitters

R.E.L. Receivers and Transmitters
Hammarlund Kits

Portable Receivers and Transmitters
Cardwell Parts

Pilot Kits

Ellis Coils

National Parts and Receivers
Karas Parts and Receivers

Short Wave Converters

Public Address Systems

Television Equipment

Etc., Etc.. Etc.

12 HOUR SERVICE

Please send me the big free Barawik Radio (7
Guide, Catalog and Radio Cyclopedia at once,
showing the many new bargains you offer.

331 Canal Station
CHICAGO, ILL., U. S. A.
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