
THE LATEST DEVELOPMENTS iN SHORTWAVE RECEIVERS 
Pot, AND HOW TO CONSTRUCT SAME 



Aero Short 
Wave Receivers 

gReie Ap o KR . itsj forb the pixy) 

reee'vers shoown on this page are sup 
p ied in a new and unique form. The subVanel hag all the 

arts which normally mount on it already mounted and wired. so that when the but der 
is ready o complete the receiver, all that is necessary is to mount the condensers, dial, 
rheostat and volume control on the front panel uni connect seven wires which are left 
as loose ends from the base panel. Nothing whatever is required to assemble this set 
except a screw de'v-r and a soldering iron. as all connections are complete and the 
wires are all attached. 

International 

Short Wave 

Receiver 
This is the first re-
ceiver designed ex-
clusively for short 
wave broadcast re • 
rept ion. Broadcast 
programs on short 
waves are remarkably 
clear ami free from 
static. You ran re-
eeire (hens no the 
A ern International. 

There is only one tuning control and the set is extremely 
rosy lis operate. The complete kit inelusies ererythIng 
neeessary to put the set ingether without spending an-
other rent. Full size pictorial wiring diagram make 
assembly easy. 
List Price. Kit No. 8 $55.30 

Aero International S.W. Converter 
The Aero International , naives-ter for D.C. receivers eso - 
bodies tine stage of radio frequeney amplification utilizing 
a shield grist tithe and a regenerative detertor. Only one 
tuning rontrol. one volume control. and a filament Met, 
suit. A wonderful little unit, only 7 in. a 10 in. X 6 in.. 
si tisis will rive your bromilrost set a range of thousands of 
miles. Kit is complete. Nothing more need be Put - 
t ' lased. 

List Price Aero Kit Ns. 9 $38.90 

Standard 

Short Wave 

Receiver 

The Arro Standard 
Three- tube s 11 o 
Wave Resolver f n r 
either A or 
tutees utilizes a regen-
erative :iretsit whirls 
has been proven Isc 
years of exe,•11ent results in the hands of amateur 
open amts. .rm• .1.11111• sp.•••ial audio amplifier is 
supplied as is used its the Ail-ii ' Chronophase-
(Mil . it her high grshiss broaslcasi receivers. gut that excel-
lent quality i-5,55 be assured is hen receiving far-distant sta-
tions Kit is lllll inlet e nothing else to pise -base. 
List Price. Kit No. 10 or 11 $49.95 

Standard Short Wave Converter 
you receive shntt -Ware program: no your preeent 
loradcast receiver by merely plugging the Aero Interna-
tional Short Wave Converter into tlw detector meket. It 
nn ill :old thou.:m.1s of nab, tin the range of Viitir 
e,•irer, Kit is eomplcte and pietorial diagram ,: soaks, 

ir, oar, 
Lid Price. Kit No. 12 or 14 $32.00 

Aero 1929 New Coils 

Kit LWT. 13 

$12.50 
The new hand i are narrower - 

T.. r os ' id: NI tom, onlY ilso 
most selective receivers ran lie 
used. 

Select ivity and low losses in 
the tuning ciuctIlt, arr synonv 
moue. .% Inusst everY condenser 
bas los-es. but where 
can you had even an anProach to 
the low losses of Aerofoils? 

lii d•-epicg rit I. past performance, the adoption of the 
ern, roil. ! Hsi. Ayr., l's Is I ils. Iv oil!, iton ti l  
Tho ,.. trio bra s., root:11ml o lilt couirotorill odor! iVitY 
us Ai none import:WI ! Ilan try, lido', is still adopted. hot 
1 Orr trot, sriil , torovel the !tie it. :or loot Oat 
or' i la. di s't ' tit, sr ill Irrat ing sulli.rdot o rill trarrl, end 
to rt.sorrr ria ¡ rod lap root'. INtr ,tritir'd t. soot LI Ilr 101 t!!!! 
am r.ur bards thou are llor orticidtr o dot 
lot tod.d. toor and loiter od - t• -. root odour, is al» 
pro, ielvd. and ' ,or .tartio has''. o the grid 
lortutral. Is employed. 
Amatetir Special Kit No, LWT 13 r.tverine new 20. 10 and 
50 meter handso Situ.0. 0103 rouit-oser,• inrludng. i plug - 
base with new design of adjust -tide enare - wound Prima', 
list tiro, SIP vd, 
Additional Coil I NT-AO range 8.2 to 12.6 metes  $4.00 

BROKEN KIT PRICES 

Coil No, INT-A 1 - ranee 19.1 to 27.6 meters 54.00 
Coil No, INT-A2-range 31 I to Iasi meters $4.00 
Coil No. INT-A3-range 61.6 to 951.2 tipsters $4.00 
Plug-in Base-with nie spare-wound primary. Type IAVT 

loo  93.00 
' Aero AE 912 Variable Condenser, .011003. cads $1.50 

International Short Wave Coils 
Type LWT-I2 

Newest style, small diameter inductances. nave re-
stricted fields, tune very sharp. Consist of space wminil 
soils supported by bakelite frames. A minimum of dielec-
tric in field. No eddy currents or feedbarks. Kit ron. 
visto of a variable primary and three plug-in seronslarY 
rolls, covering all wares between 16.5 and 89.5 meters. 
Mounting liane ins-lusted. Shifting effected in tun seconds. 
With a 3 to 7 plate SLF condenser these roils will tune 
In st at lone in all parte of the world. Ship. wt.. 1, Ills, 
LWT-12-Complete Kit. List grim $12.50 

Aero Shield Grid Coils 
Kit consists of three roils and mounting hase. Aperi-

;silk-ally muffled, Ile primary needed Set of three roils 
covers all waves from 16 to 90 meters. Same diameter 
and low loss construe' lois as International roils listeol 
Lavin unit consists of two roils, a etaamdary and a smaller 
diameter t dder whirl, is mounted inside. 
Kit LWT-11 of three coils. List price $11.50 
K It for isle with foundation unite containing plug-in 

mount for replacing larve diameter short nave coils. Ssone 
three di: as supplied last year. lost of the newer type. 
Smaller diameter. 
Kit LWT-10 of three coils. List Price $10.50 

SINGLE COILS. Secondary and Tickler 

INT-101-16.5 to 32 meters. List price $4.00 net 
INT• 102-26.2 to 48.7 meters. List price  4.00 net 
1NT 403-46.7 to 89.5 meters. List price  4.00 net 
INT-104-87 to 155 meters. List price 4.00 net 
100.P-Base with space wound primary toil. List 
price  $3.00 

100.W-Base without primary coll. List Price  $1.50 
shipping Weigh!. single roil, 8 oz. 

Aero S.W. Receiving Coil 
Coils are 1 Inches in diameter. ninetr.fire per rent air 

obeli-rude and rompictely into,rhangesthle. The kit in - 
duds three ,•oile and base mounting. si Ph variable primary, 
.nvering all wavelengths between 15 and I : no meters. Shin. 
wt. his, 1 le,. 
Complete Kit LWT- 125. List price 512.50 

The tantee of Ilse above kit tone lie widows' l'y adding 
any or the extra roils listed below. 

I NT-0-13 211 net Or:. I.ist prier e ) siss 
I NT.4-t2 t,s 210 meters. I.ist pri..   e , feel 
INT•5-;5i1 to 11o1 aloe,. 1.1st pt- is-n-  s" o 

on any of tom de coils in the kit limy be psi ha 
separately. Shin. nt.. 8 oz. 

:::1.1 'Inners. Liet pi ice s • no 
INT•2-:il to 516 1111.1.•1,. 1.1,5 

r,- es t ist t.,. 
LW T-11..9,--1, ' 

...... 
; Plugs only. with nuts, per pair 

Aero Short 
Wave Transmitters 

Aero Radiophone 

Transmitters 
Neat little transmitters that 

have a world wide rode range 
and several htlildred mile rittlge 

phone. The ideal set for Mr 
died- in- the-wool °ham - or tbe 
ism who has just obtainenl his 
ieellSe and is ready to relay 
nu,sages of his own. Set uses 
the tuned plate, tuned grid ein - 
cult. All tuning done by 

',wane of three variable condensers. Antenna an lllll der. 
plate millIammeter and filament voltmeter show eta tin 
what Is happening. Mounted on impregnated wooden tram • 
with bakelite panels. All parts readily accessible. Plug 
its roils for rapid shifting of wavelength. 
Kit No. 50-Complete Radiophone Ts ansmitter fur phone 
to- CW operation on 110 volt. lie ryele AC. Includes In-
dus-tames. chokes, res-tiller. filter and transtormeis. Use. 
210 or 210 tubes with a pair of 2tOrs for rectifiers. Coils 
included for the radiophone band. Ship. wt. 80 lbs. 
list price  9148.7à 
Kit No, 51 --Conte Transmitter for CW operation. Looks 
like the upper panel only. No power suPPIY ¡minded. 
Kit consists of inductances, rontlensers, meters, and all 
necessary small parts If the oscillator circuit. Will run 
frisia hatteles or a large poster park. Ship. wt. 27. II, 

pt  $74.85. 
Irriros of other high-powered kits on applleat ion 

Short Wave Transmitting Coils 
Coils for tlite in the low and hint Powered trans-

mitter. Wound with large diameter enameled wire In 
hakellte frames. 95', of the insulin issu is air. Kit eon. 
Fists of an antenna mil moulded on a hase, a plate roil. 
and a separate grid essil with mounting base. For use 
in the tuned plate, tuned grill eissuit. 
2040-K-16 to 52 meter kit. List !wire $12 aa 
40110•K-26 to 90 meter kid List mkt- 55? 03 
9018-K-90 to 150 meter kit. List prIse $12.00 

INDIVIDUAL COILS 

2040-C-16 to 52 meters. List Puke t 1.00 
4080-C- dui to 90 meters. Lid ntioe  ' Linn 
9018 C-72 to 190 meters. I.ist prise g1.00 
GRID- 100- Grid Mounting Base. List noire  $1.00 
PR I -300-Antenna Coil and Base. List -sriee  'don 
2.1.c--1,;.3 to 52 meter erdl. List Urine S1.7,0 
48-C --3,, to 90 meter roll. List pike 02,29 
98-C 72 t., 190 teeter coil. List tads ,. 51.50 

New Aero High-Power 
Transmitting Coils for 

UX852, UX860, 250 

Watt and 500 Watt 
Tbc nene Aern eln ,ponver Transmit-
,  Ire as 
as pos.; Ode in au, / MI mill, - 192..1 
ot not :IS outlined in terent 
issues of QS.T. 
For the 11, it tints' "pine- in"' colts 
art lie 11,,g1 (..r high Power. Nus, - 

iy de,baled !dues nn Ill lam up ts. 
11 amp, ves in ' oh safety. 11 e•dn v 
aluminum rod is used for the 
omplocly self - euppoli ing .1. new turn rri al n, itn" 

s'sis basing_ supsn lot in cloth - Is al clolcacteridir 
lo glass. without Its fragility. is tIset1 for the olio. ill 
liar. I's ur insolators assure the user against !mod, 
:moo. and 4.1.,11 0. slot Ir O&M: awl miter points olf 
i 211 pr., i.FIISIv Unified Ill 11 ,0 In Variallk .1111(1141,e is 

I ..... n ins mien:ire.' lo those tolls. Coils are . 1e-
issr use n it Is .110 51511'11 Condenser, 

PRICES 
Nils of To o ermplete with ItIttz- In nclunls' 
T sL 2-K lia to I5 meters   Ian" 
TEL 481( 39 to 88 meters  515.03 

SINGLE COILS 
21C-16.5 tu 45 Meters ...  57.50 
49C- -9 tot Pa meters S7.50 
Plug- in nor:Iraq, only, pe- pair   

 52.0 

:2) id elle. NC'ORPORATED CIS 

4611 East Ravenswood Avenue 

Dept. 1 11 ‘, ChiCagO. 111iflois 

Get the Big Green Book Mail this Coupon Now 

Aero Products, Inc.. 4611 E. Ravenswood Ave. 
Dept. 111A, Chicago, Ill. 

Please seml ire a cusps' of yr.”.tr r.c Acrn G-een Bnnk elp-m.jpz (,4 pages s-sf 
newest modern circuits isir sin it w aVe altd hut mat ris st reggiVerS, transmitters. coils 
and kits. 

Nar..e   

Strect and No. 

State 



SHORT-WAVE MANUAL 

Send Coupon Be or 
FREE Radio 
Idea Book 

REDUCE 
STATIC BY 

MARVELOUS 
NEW METHOD 

5  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 learn to render these ser-
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. 

Easy Ways 
to Make/392 an hour 
in Your fpare inze 

in RADIO 

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 for 
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. 

ACT NOW—If You Wish the 
No-Cost Membership Plan 

To a limited number of ambitious men, we will give Special Member-
ships that may not — need not you a cent. To secure one, writetoday. 
We will send you details and also our book filled with dollars-and-cents 
radio ideas. It will open your eyes to the money-making possibilities of Radio 

Radio Association of America 
4513 Ravenswood Ave., Dept. svvm-i Chicago, Ill. 

Earned Over $500.00 
In His Spare Time 

Frank,!. Deutsch' Penh " have 
made over $500 out of Radio in 
my spare lime. Yours is a great 
plan for ambitious men." 

A Radio Engineer 
In One Year 

Claude DeGrares, Canada: "1 
knew nothing about Radio when 
I joined the Association a year 
ago. I am now a member of the 
engineering staff of the DeForest 
Company and my income is 225% 
greater than at the lime I joined." 

Doubles Income 
In 6 Months 

W. E. Thon, hieugo: " You have 
an excellent plan. Six months 
after I enrolled I secured the 
managership of large Radio store 
and doubled my income." 

Radio Association of America 
Dees». g , 4513 Ravenswood Ave., Chicago, LI. 
Gentlemen: Please send me by return mail full details 
of your Special Membership Plan, and also copy of 
your Radio Idea Book. 

Name  

A dale, 

I II, State 

1 
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IMSn 

t. 

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-
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-
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 
The new 2-stage S-34 678P13 Phonograph 

Amplifier is priced so low that, while partic-
ularly adapted for dance halls and small 
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 oía broad-
cast or short-wave receiver, and, by means 
of its S-M Clough-system audio transformers. 
supplies to the speaker undistorted the full 
power output of its 250-type tube. All input 
power is taken from the 110 volt A.C. house. 
lighting mains. Price, wired, $73.00; com-
plete kit, $65.00. 

Or you can get 250-tube power right in your present set by 
inserting a 250 tube (with an adapter) in the last socket of the 
set, and using the S-M 675ABC Power Supply—which furnishes 
ABC power for the 250, and B power to the entire set (or full 
ABC power to A.C. tube sets). Price, 675ABC kit, $54.00, or 
factory-wired, $515-00. 

Silver-Marshall, Inc. 
882 W. Jackson Blvd., Chicago, U. S. A. 
....Please send me, free, the complete S-M  i 
Catalog; also Radiobuilder No. 7 

following. 
For enclosed in stamps, send me the 

....I  Soc Next 12 issues of The Radiohnilder 

.... 111.00 Next 25 issues of The Radiobuilder 

I 
....No 

S-M DATA SHEETS as follows, at 2c each:. 1.6708. 670ABC Reservoir Power Units 

....No. 2. 685 Public Address Unirmc 

....No. 3. 730. 731. 7.2 " Round-the-World•• Short 

I 

Wave Sets 
....No. 4. 223, 225. 226. 236. 251 Ambo Trans-

formers  
....No. 5. 720 Screen Grid Six Receiver 
....No. 6. 740" Coast-to-Coast" Screen Grid Four 

....No. 9. 678PD Phonograph Amplifier 

....Nn. F. Sargent-Rayment Seven 
I 

676 Dynamic Spciker Amplifier 
....No. 7. 675A BC High-Voltage Power SurmiX ao.l 

 Name 
Adders. 

.' 

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-
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 hake-
lite forms, and are very compact, economical 
and highly uniform. Their winding space is 
11/2" long by 11/2" in diameter, with a slot r 
wide and 1/8" deep at the bottom for primary 
or tickler windings. All forms are equipped with five pins 
to fit any 5-prong tube socket (as S-M 512). Overall size, 
21/2" long over finger flange, 13/4" diameter. 

1 
S-M Catalog 

No. 

UIT 
131U 
131V 
13IW 
111X 
1311' 

130P 
130T 

NO. OF TURNS 
- 

Meters 
Range 

Secondary Primary Co(*nde0n14ser)  

6 Vz 5 Vz 17.4-32.1 $1.25 
I 31/2  5 V1 31. 58 1.25 
25 it/ 9' 57-110 1.25 
49',z 15 1,z 104-204 1.25 
82', 2 19 j 190-358 1.25 
155 301 344-647 1.50 

Plain Coil Form with Con act Pins  .65 
Threaded Coil Form (98 threads) with 

Contact Pins  

l'rice 

.65 

Are you getting The RAMOBUILDER regularly? No. 7 (Nov. 1928) de-
scribed in detail, with complete circuits, a 750-colt rectifying system using the 
new S-M 324 transformer illustrated above. Copies may he had without charge 
as long as they last: use the coupon. 

11 you build professionally, hy all means ask for information on the S-M 
Authorized Service Station proposition; its money-making opportunities are 
greater than ever. 

SILVER-MARSHALL, Inc. 
882 West Jackson Blvd., Chicago, U. S. A. 
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SM Build the Set That 
Brings Them In 
from All Nations 

wn a S.W. Set You Can Rely On 

The S-M 730 "Round-

the -World Four" 
RADIO STATION CFBO 

SAINT JOHN. N. B. 

CANADA 

CONTROLLED AND OPERATED BY 

C. A. MUNRO, LTD, 

BROADCASTING S rum° 
IMPERIAL THEATRE 

Silver Marshall Inz. 
Chicae Ill. 

Dear Sire :-

About two months aeo I purchaeed 
one of your Round the World Four Short 
Wave Kits 

I put same together and toDk same JU , to 
the country to test, 

:le first day I had it was on • Sunday 
and from 12 Soon our time until 12 Midnight 
: never was without mueio.This set brought 
In K D Xi , ICY. 5 5 W Chelmsford England 
endPCCJItolland all with Loud Speaker 
Volume and good modulation. 

Since then I have used same in St.John 
here for rebrodcaating thru our station 
C F B 0. 

As I am writing this only to-day I have 
been able to bring the tiret two Worlds 
Series Baseball games and rebroadcast then. 
complete from start to finisia. 

Fleaee remember that we do not get any 
daylight reception here at all from either 
C.S. or Canadian Stations on the B C.L. 
band, SOO to 600 Ueters. 

In closing I can only same tnat I built 
over twelve differnt short wave sets and 
yet to find the equal of the Round the 
World Four. 

5 8 W cores in every evening and 
60% of the time with Loud speaker volume 

Yours re, 

Supt. C. F 3 0 

YOUR television experiments and short wave reception— 
"- 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. 

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. 

COMPLETE 
KIT 

Everything neces-
...try 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  
730 Set, Wired 66.00 

ADAPTER 
KIT 

Complete with 
aluminum cabinet, 
less the two audio 
stages. Used with an 
adapter plug, it con-
verts any broadcast 
receiver for short-
wave use. Ideal for 
Television. 
731 Adapter 
Kit $36.00 
731 Adapter, 
Wired  46.00 

WE OWN AN!) OPERATE THE FOLLOWING AMATEUR STATIONS 

IN WHICH WE USE THE S-M 710 RECEIVER EXCLUSIVELY: 

W9RA—Ceo. E. Joyce Well—Roy Weisbach W9SX -R. A. Joyce 
6334 Sheridan Road, Chicago 7128 Lafayette Ave., Chicago 6725 Ridgeland Ave., Chicago 

d 

CHICAGO RADIO APPARATUS CO., INC. 
CEPENDABLE RADIO EQUIPMENT 

415 SOUTH DEARBORN STREET CHICAGO 

ESSENTIA I 
KIT 

Contains the two 
tuning and tickler 
condensers, four 
wound plug-in coils, 
coil socket, and three 
r.f. chokes, with full 
instructions for build-
ing a 1, 2, 3, or 4 
tube set. 

732 Essential 
Kit $16.50 

MAXIMUM DISCOUNTS TO 
DEALERS AND SETBUILDERS. 
Prompt deliveries from stock on all S-M 
products, including the new 678PD 
Super-Power Audio Amplifier, 324 High. 
Voltage Transformer, and 331 Uni. 
chokes. SEND THE COUPON. 

RIM eaM MMI MMi 

CHICAGO RADIO APPARATUS CO. INC. Dept. SWM 

415 South Dearborn Street, Chicago. 

Please send your big catalog of S-M and other standard 
snakes of kits, parts, and radio supplies, with hest trade dis-
counts to the setbuilder. 

Name  

Address 

City  State  

.. 

«.• 
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RADIO 
NEWS 

SHORT-WAVE MANUAL 

The Season's Best Short 
Wave Receivers for The 

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

Amateur 

4».1  

LISTING: 

The R.F. Short-Wave Receiver 
The "S.M." Round-the-World-Four 
The National Screen-Grid Receiver 
Flic Ilammarlund "Transoceanic Two" 

EDITED 

The 18-1500 Meter Receiver 
The "Junk-Box" Receiver 
Short-Wave Operation 
Short-Wave Stations of the World. 

BY 

H. M. BAYER 
Technical Editor, "Radio News" 

Copyright by 

EXPERIMENTER PUBLISHING CO., INC. 

1929 

All rights reserved including that of translation into foreign language,. 

including the Scandinavian. 

Printed in the United States of Americo 

VOL. 1, NO. 1 

Published by 

EXPERIMENTER PUBLISHING COMPANY, Inc. 
230 Fifth Avenue, New York, N. Y. 

1 
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An R. F. Short-Wave Broadcast Receiver 
e Incorporating an Optional R. F. Stage, Interchangeable;Coils 0 for the 10-725-meter Bands, and Push-Pull Amplification 

By W. Francis Goodreau 

W AVELENGTHS below 200 meters 
are rapidly becoming established as 
channels for the broadcasting of 

radio entertainment. 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 Sates, but in a 

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 

HERE 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. 

A commendable feature of this set 
is that no efficiency 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 ideal.—EDITOR. 

............. ........... „.. ...... ......... ..... ..... ......... 

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 frequently, 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-wine receiver; the symbols correspond to those used in the wiring 
diagrams and the list at parts. Li and L2, R.F. coils; Tl, T2 and T3, audio transformers; VI, V2, Y3, V4 and VS, tube sockets; Cl, C2 tuning conden-
sers; C3, regeneration condenser; R2, R3. R4 and RS, filament ballasts; R6, volutne 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 a wavelength range from 10 to 725 meters. The primary coil consists cl 10 turns of No. 
24 S.S.C. wire wound on a form 21/. 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 RESIGN 

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 desien 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 

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 the condensers ( Cl, 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 considerable difficulty will be en-
countered when mounting the apparatus. 
After all of the parts have been mounted 
on the panel and sub-panel, the brackets 
should be screwed into place and tile set 
is ready for wiring. The oscillation control 
has been mounted on the front panel 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 radio-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. 

r. 
SW 

This shows the arrangement of controls on the frtrnt panel of the set. Cl and C2, wavelength 
tuning dials; C3, regeneration control; PH, oscillation control; R6-Fil. SW, volume control 

and filament switch. The plug-in roils are partly 7-isible. 
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This schematic wiring diagram gives complete details of all electrcial connections in the receiver; and the symbols 
correspond with those in the other illustrations, as well as the text. 

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 (Ti 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 unit, 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; 

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 Cl 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 Li 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 fior 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 control than a 201A 
but, since it was not difficult to adjust the 
201A 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. 

r's pictorial wiring diagram indicates the exact arrangement of all wit ng under the sub-base panel. 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 aelearatus 

which appears on the opposite page.-
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This drilling layout shows the 

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 v olum e. 
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 RADIO 
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-

exact location of all holes required for mounting pairs 

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. R1-C4, grid 
condenser and leak; RFC. R.F. choke coil; 

SW, D.F. D.T. switch. 

on the front panel of the receiver, 

4' 

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 on any 
particular wave band two coils of identical 
construction are required. One coil (LI) is 

used as an antenna 
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 wavé-
lengths and is at-
tached to the toil 
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 Li 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 

  Z 2' 
o SCREW HOLES j WIRE HOLES A- e K SCREW HOLES & COUNTERSUNx 

l'he panel layout showing location of holes required for mounting parts on sub-bass 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 
1No. 3, 31.5 to 68 meters; coil No. 4, 57 to 
133 meters; coil No. 5, 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 (Cl 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 23/2 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 also that any make ot 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 

Ll, L2—Two sets of coils ( see drawing for 
, details) ; 

Cl, C2—Two S.L.F. variable condensers, 
.0(X)14-mf.; 

C3—One S.L.F. variabk conden.er, .00025-
f; 

C4—One mica fixed condenser, .00025-mf.; 
'Ti —One A.F. transformer, 3:1 ratio; 
72—One A.F. transformer, push-pull input 

type : 

SHORT-WAVE MANUAL 

SYMBOL 7...d., NAME OF PART ..., REMARKS MANUFACTURER* 

Li 

1 

Coil mounting Plug-in type ( special) _1.1 

L2 Coil mounting Plug.in typit_tapeciel) 1 

Coils 

, 

nlug.in type ( spereal). Various sites 1 

to cover different weve bands. 

6,..ª,1C.11._12,13,14,15_,Ië.1 -

6 4.10.11.12.13.14.15.17,1' 

tIg...P.M.,?1.1.? 

Cl,C2 2 
• 

Variable condensers .00014 sf.,,,,strii5 line frequency 2 

1 Variable coral/Mgr_ .00025._af. otreight line frequency 2 ___C3 

1 Grld_canlanter__.0021_mi. 

Grid leek 

3 _CO_ 

RI 1 5 mecohms 4 3,13 19 21 22 23,24 26 

2/,r3.R4 3 Arpentes 1/4-anvere type s 
1 lunmrite 1-ampere tope 5 __RS 

R6 1 Volume control Equipped with filament switch 4 

1 R. F. choke 60 millihenries 1 6 * RFC 

TI____ 

22 

1 d,F transfor-er 6 2 

1 Puell-Pull_triL811 nput two@ 6 12227.21,29 

Ti  1 Push-null choke Output chaka_gail _o____ILizai..29 
4 PR 1 Phasatrol 

2 Dials Vernier type 6 2.5.7.8.1%31 
8,13,15,25,2 ,,-.-5 Sockets UT type 7 

1 Panel 7 z 24 : 3/16 inches 38 33 3435 

1 %Unseal_ 7 2 23 z 3/16 inches. 38 33.34.81 

3 Brackets 9 inch.. high 

3 Tubes 201A tine 9 37,39,40 
--21.21.71 
VMS 2 Tube@ 171 type 9 37.39,40 

1 Jack snitch Double-pole. doublo-throw type 44 8.20.41 _IA.__ 
12 Binding Post! ....7_2422,25 

42 Connecting sirs Insulated 43,44 

— 
NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I Aero Products, incorporated 2 Terse Electric Company 3 Duhilier_CRntenoar_Cargarittion__ 

4 Electra!, intoroorated 5Radiall COmpenv  BanteL_Eloctrtr 

Silver.eareell, 

romper, 

Co. 8 Pilot Floc. aft COMM,' .10_«nu'ecturing Co. (We _11/,_/._y_prliglaLfacturtng 

1105.eirregueZe feégeiiile-ell 11.1clire:::IITZt 11':','Z ecturt,C Co. 12 
Incorporated 

15 Benjamin Electric Rte. Comeanv 

16 Gray 8 Danielson Co. (Renier) 17Comfield Radio Ranufacturing Co. lb gengsmo Electric Colman, 

12_SOILDrattemann_rocpanT 
21._Lealie F. Muter 

20 Carter Radio Company 21 Polymet Venufacturing Cornanv 

Coananv 23Aerovoz iftilatIll Corn0r73299 li_ILIC*1011LltL119_07rPPrelitm_____ 
2i.T...L_Badio Laborator so,:inc. 26Davon Radio Corporation 11 Thordareon Elan Vfx. Curren, 
28.1__saiee )fenufacturina Convene 29 1111- American Radio Corporation 10 DertinmCoPelend ComenT 
il guytt.geoch Cowen. 32 Airzap Products Cernai? iLilLeirje rebrIcs_lc_r1.-IDI 

Ilmietton commis 35Areeriean Bard Rubber ComogML____- 21!LJmoricen.R1111o_Barlettra_COnggni-
ken.f1pd 
ke 

THE 
HERE. 

for any 

corporrsion— f__f_gnielt 
77 Radio Corporation of /mince 30 Insulation Comyanv of lmerice 56 

.ro E. 7. Cunningbaa, incorporated 4 1Tealey emnufecturIng Company 42 ejre Company  

— !_l_COrnis% Vire 44 90 itn 11.4nuft^tUrInj_Cerr•Sr7 615 COrVar7 
46 47 44 

MAKERS OF THE PARTS 

possible difference in sire from those 

* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE 
USED IN THE ORIGINAL EQUIPMENT DESCRIBED 

..... 

If you use alternate part, mst•ed of those listed in the first column of manufacturer% be careful to allow 
originally used in laying out and drilling lbe panel and sub•bete 

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, 54-amp. type; 
R5—One filament-ballast unit, 5-volt, 
amp. type; 

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

RFC—One R.F. choke coil, 60-millihenry; 
PH—One oscillation control, variable resis-

tor-condenser type; 

V1, V2, V3—Three vacuum tubes, 201A-
type; 

V4, V5—Two power tubes, 171A-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 

W
HEN the receiver goes in and out 
of oscillation with a squawk, or a 
loud cluck, experiment with various 

grid-leaks until you find the proper value 
which will allow the receiver to go into 
oscillation smoothly. Obstinate cases can 
be cured, generally, by reducing the detector 
plate voltage. 
When wiring the receiver always connect 

the rotor (movable) plates of the tuning 
and regeneration 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 receivers. 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 
receivers can be logged—not quite as easily 
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 
reading 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 

THE screen-grid short-wave receiver 
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 employs 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 above 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-

By Fred H. Canfield 

Fig. A. This picture, taken in RADIO NEws Laboratories while testing the Screen-Grid Short-Wave 
Receiver, clearly shows the neat, unencumbered appearance of the front panel. The coils foc-

other wavebands are at the left. 

sirable features 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 operation second con-
sideration and then the efficiency was made 
as high as possible. Of course, it would 
have 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 
facts, this receiver is more sensitive and 
produces greater volume than most short-
ave sets of other designs. 
The average short-wave set consists of 

Fig. B. Ample space is available on the baseboard for mounting parts without crowding. 
greatly increases the efficiency of the set, especially at the ultra-high frequencies. 

This 

a regenerative detector followed by a stage 
of A.F. amplification, 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 such an extent that 
the added sensitivity would be of little 
value. On the other hand, if an untuned 
R.F. amplifier using a 201A-type tube were 
connecte, ahead of th.: detector, the riii 

in amplification would be practically negli-

gible. fherefore, 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., 
a regenerative detector and one stage. of 
A.F. amplification The R.F. amplifier is 
of the untuned type and uses the screen-
grid (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 designer of 
the receiver, 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. 
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Fig. 3. Layout and upper toning of flu. Screen-Grid Short-lliaze Recen e.. 

8+135 V RED 

B+ 67 V GREEN --

8+ 90 V. MAROON ----_ 

Fig. 4. Wiring below the baseboard. Each hole bears the same number here as in Fis,. 3. obo;.e. 

CLIP ON TOP TERMINAL 
(GRID) OF TUBE VI 

YELLOW 

 A+ BLACK 

----- 8+ 45 V BLUE 

--- FLEXIBLE LEADS TWISTED TOGETHER 

6 

10 

9 

8 

7 
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6 

CI 

Pi- B- A+ 
GND 
YELLOW BLACK 

B+ 
45 V 
BLUE 

13+ 
67 V. 

GREEN 

8+ B+ 
90V i 35 V 

MAROON RED 

R2 

C3 

Fig, 1. The symbols used in this complete schematic wiring diagram of the Screen-Grid Short-
Illave receiver correspond to those used in the te.rt, list of parts and other illustrations. 

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 
lower right corner of the panel the 
volume-control resis-
tor. These are the 
only controls; as all 
rheostats and coup-
ling adjustments were 
avoided by the de-
signer when building 
the receiver. 

Fig. D. This bottom view 
of the baseboard shows 
that the battery cable 
leads are attached direct-

ly to the parts. 

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 

'9 
'"— ^•—•1 71 

The pictures ( Figs. B, C and ll) 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 
is 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. VI is the screen-grid R.F. am-
plifier 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 VI, 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 

1 

by Cl, the variable condenser connected in 
shunt with the secondary winding. The 
A.F. circuit of the receiver is standard and 
employs the usual audio transformer ( TI). 

A close examination of the circuit will 
show that it possesses several unusual fea-
tures and refinements. Automatic filament-
ballast resistors (RI and R2) are used in 
place of rheostats for controlling the fila-
ment current of the tubes. RI regulates 
the filament current of the screen-grid tube 
and R2 controls that of the detector and 
À.F. tubes. The volume and regeneration 
,t1 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 1-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 A.F. amplifier and also improves 
the control of regeneration. 

PARTS REQUIRED 

Another feature of the receiver which 
has not been mentioned 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. (CI); 

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

One fixed mica condenser, .001-mf. (C4); 
One fixed mica condenser, .00025-inf. (C5) ; 
One by-pass condenser, 1-mf. (C6); 
One special R.F. choke coil or antenna 
coupling ( LI); 

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

One R.F. choke coil, short-wave type ( L3) ; 
One filament-ballast unit, 222-type (RI); 
One grid leak, 6-megohm (R2) ; 
One filament-ballast unit, 112 type (R3) ; 
One volume-control rheostat, 0-500,000-ohm 

(R4); 
One A.F. transfi,nner ( T1); 

Fig. C. This top s.ew of the receiver shows the exact arrangement of parts; and that on the 
upper side of the baseboard the wiring brought through the holes seen in Fia. D above is invisiMe. 
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IS' 

9' 
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foRILL 
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è500 

5/3'2 mu,. 2 HOLES, FOR BASEBOARD MOUNTING SCREWS 
Fig. 5. This drillina layout sho-ws the exact location of all holes required for mounting thr vari-

ous parts on the front panel of this receiver. 
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FOR hI 

5 
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One single-circuit pack ( J1) ; 
One battery switch (SW) ; 
One vacuum tube, 222-type (171); 
Two vacuum tubes, 201A-type (V2 and 

V3) ; 
Three tube sockets, UX-type; 
Two grid-leak clips for Li and L3; 
One vernier dial, illuminated type; 
One front panel, 18 x 7 x 3/16 inches; 
One wooden baseboard, 19 x 9 x AI 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 Li was especially designed 
for antenna coupling on short wavelengths, 
and is the only one of its kind which has 
ever been brought to the attention of the 
writer. It fits in a standard grid-leak clip 

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

design throughout. Therefore, it is Wean) 
suited for short-wave reception, but an 
efficient condenser of this capacity may be 
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 

piece of bakelite tubing 2 inches in diam-
eter. The smallest coil requires a form 
2% 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, are wound 
on forms 3% 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. P, 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 
1/1-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 41% inches. A circular hole. 
2 1/16 inches in diameter, is cut in the 
center of this disc, for the coils to fit into. 
Six contact springs of phosphor bronze or 
spring brass are mounted at equal distances 

CONTACT 
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Fig. 2. This diagram gives details for making the four shntl.watut plug-its coils which are required, in order to cotter the waveband of 15 to 115 meters with 
a 125-mmf. condenser, and also how to make the base receptacle, into which the coils are pluggra. 
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apart around the circumference 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 
%-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 
form 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 
,4-inch long and 3.-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 54-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 enameled wire on the primary and 2 
turns of No. 26 D.S.C. wire on the tickler. 
The 65-meter 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 is prof> 

ably the simplest from the 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 (Cl) 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. 

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 

FILE 

1 

SLOT5 re"--67.1T OFF HERE 
1 

SHELL-TYPE CLIP ,WITH . 
ATTACHED BINDING POST 

Alt excellent terminal clip for a 222.type 
(screen-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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THE unquenchable rumors that tele-
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 \VI.EX. 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 
C.W. 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 

eliminates "dead spots" at which the set 
will not oscillate, since it effectively iso-
lates the antenna from the sensitive detec-
tor circuit. 

LIST OF PARTS 

1 S-M 317 or Amsco .00014 tunin 
condenser, Cl 

1 S-M 316B or Amgen .00035 tickle 
condenser, C2 

1 each S-M 131-T, 131-U, 131-V, an 
13I-W coils, L2 

1 S-M 512 5-prong socket 
2 S-M 277 R.F. chokes, LI, IA 
1 S-M 275 R.F. choke, L3 
1 S-M 818 hook-up wire ( 25 feet) 
1 S-M 734 aluminum shielding cabi 

net with terminal strip 
1 S-M 255 first stage A.F. trans 
former, TI 

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

3 S-M 311 tube sockets 
I Yaxley 20-ohm midget rheostat, R4 
1 Yaxley 500 switch attachment, SW 
2 Yaxley insulated tip jacks 
1 Na-Aid 481XS spring socket for de-

tector 
1 Polymet .00015 condenser. CS 
1 Polymet .002 condenser, C6 
1 Polymet .005 condenser, C4 
1 Polymet grid leak mount 
1 Polymet 5 megohm grid leak, R3 
1 Durham 50,000 ohm resistor, R5 
1 Sprague % mf. condenser, C3 
2 Carter H-10, 10-ohm resistors, RI, 
R2 

1 Carter H-2, 2-ohm resistor, R6 
8 binding posts consisting of 8/32 

screw, nut, and insulated top 
2 National type B vernier dials. 

- llllllll llllll llll llllll llllll — llllll lllll 

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-

d 

low) provides smooth-
er and sweeter con-
trol than the two, 
three, and even four 
inch short wave coils 
generally used. The 

coils arc actually a refinement of the 
popular "tube base" or "Scottish" idea 
which has been found to give such excel-
lent and economical 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 

long and 1" in diameter is avail-
able, with tickler slot AY" deep and 1/16' 
wide at the filament end. On the bottom 
.f 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 receiver. 
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 diffi-
cult of assembly and "trouble shooting." 
Looking at the inside of the receiver with 
bottom 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 5-prong coil socket is 
mounted 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-type 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 rood short wave variable 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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The Hammarlund " Trans-Oceanic Two" 
An Ultra-Modern Short-Wave Receiver Embodying the Latest 
Developments in the Art. It May Be Used as a Converter or 
as a Straight Receiver. Its Simplicity Makes It Ideal for the 

Broadcast Fan 

C
ONSISTENT reception of television 
impulses and European broadcast 
stations requires a receiver which 

must possess ultra-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 unless 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 tempennents 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 receiver in its cabinet. The latter is standard equipment and can be obtained from 
the nia,, ulact lifer. Note its similarity to the modern broadcast receiver. 

stability. All of 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 
find that "the most sensitive receiver is not 
sufficienty 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 as it is pleasing in appearance. It is possible to construct this model in 2 or 3 hours. 

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 al mosphere. 

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 a 
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short-wave receiver finished in mahogany, 
including panel and knobs, and, what is a 
new note 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). 
1 Hammarlund SWC-3, Coil Set ( L2, L3). 
1 Hammarlund SDW, Knob Control Drum 

Dial (DL is the dial light). 
3 Hammarlund SDWK, Walnut Knobs. 
1 Hammarlund EC-70, Equalizer (C-2). 
1 Hammarlund RFC-250, Radio Frequency 

Choke (L-4). 
1 Hammarlund MC-23, Midget Condenser 

(C-1). 
1 Hammarlund SWAP, Adapter Plug and 

Cable. 
e Sprague Type F .1 mfd. Condensers ( C-3, 

C-4. C-5). 

1 Yaxley No. 10 Midget Battery Switch. 
1 Yaxley No. 820 C, 20 ohm Mid-tapped 

Resister (R-1). 
1 Yaxley No. 804, 4 ohm Resistor ( R-2). 
2 Eby No. 12 Sockets. 
1 Durham Metallized Resistor, 2-9 meg-

ohms (R-3). 
1 Electrad Type P Tonatrol ( R). 
1 Westinghouse Micarta, 7 in. x 14 in. panel. 
1 Baseboard 9 in. x 13 in. x 3/4  in. 
7 Spring Clip Binding-posts. 

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 lias 
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. 

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 from radiating 
energy into the aerial, and, what is conven-
ient, though not essential, it makes it pos-
sible 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 
aerial 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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CONNECT ONLY WHEN 
SET IS USED AS 
AN ADAPTER 

The circuit diagram of the " Trans-Oceanic Two." The dotted lines between the output te,minals and the adapter-plug indicate that thit method 
of use is optional. No audio-frequency amplification is included because of this, and, also, because of the preference of many constructors who desire 

ta keep their audio systems away from the detector. 
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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 labor. How-
ever, the type of compression bearing 
found in the Amsco and Silver-Marshall 

LI 

GROUND 

Fl 

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 
"closed loops" of wiring which would 

o. 0, 
A- B- C* A+ 8+45V. 8+9010135V. C-4ÍV 

Schematic wiring diagram of the S:Al "Round-thc-iVorld Four." A 222 tyPe tube is used in socket VI; two 2u1-A's in V2 dIlli and a 

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 

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, 
shown connected from the second audio 
tube plate to ground, should be used; 
its purpose is to cut out the stray radio 
frequency currents in the audio amplifier, 
all in the interest of a good smooth set. 

I 1J-A in V4. 

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 "smooth up" 
your own particular set's operation by 
the "cut and try" scheme of adding by-
pass condensers, R.F. chokes and tesis-

Photo of the set with the back and sides of the shield casing removed to chow all the parts as they appear when wired. 
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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 
—or unless you are only interested in 
code reception.) 
The coils are all wound on the same 

type of Silver- Marshall forms, with No. 
34 D.C.C. wire for ticklers. and No. 

22 P.E. wire for the secondaries (except 
the large coil which used No. 24 D.C.C.). 
All secondaries have turns so spaced that 
the windings cover the full 1,4" of form 
space. The windings are so connected that 
the top or start of the secondary termi-

1111111111111111111111 

nates in the "G" post of . a standard 5-
point tube socket, and the bottom or end 
in the right-hand "F" post ( tie "F" post 
nearest the "P" or plate post). The slot-
ted tickler, wound in the same direction. 

(Continued on page 31) 

1111111111111111111111111 

ANT. GND. A- B- A+ C-4V. C- 9V. B+45V. Bs 135 V. 
Cs 

T2 UNDER T1 

f 1 

This is the layout of parts shniving the location of each (-component. Note the Peet compactness of the entire arrangement. 
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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. 

EFFICIENT 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 

ANT 

"iron" grip. With this 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+ 
135 V 45 V 

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. 

(Continued gm page 30) 
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The above is a picture diagram representing the variout components which go to make up this highly efficient receiver. Spring-clip binding posts art 
used because of the simplicity of mounting them. A feature of this receiver is the Electrad Tanatrol which is employed as a volume contra. 
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1.. 

An 18- to 1500-Meter Receiver 
Description of an Easily-Constructed Set 

with Plug-In Coils 

THE 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. 

T
HE plug-in coil idea, which assumed 
importance with the birth several 
years 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-

By L. W. Hatry 

ferent coil arrangements for different pur-
l)' ' ses. 
The circuit used is conventional. For the 

shorter wavelengths, below 200 meters, it is 
the well-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, which 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 L3). 
The complete circuit, including the audio 

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 
by waves of 200 meters and less. A higher 
maximum capacity and greater capacity 
range is needed to tune to the lower fre-
quencies (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 

Ll, L2 and L3, plug-in inductor; Cl, midget condenser; C3, variable condenser; CS. grid condenser; 
R1, 60-ohm rheostat; R2 and R3. ballast resistors; L4, R.F. choke; R4, grid-leak; SI. warr-rhangung 

switch. 

Lz 
:SECONDARY 

L 3 
,TICHLER' 

Ca 

C3 

L4(Rr CHOKE) 

FIG I 

L ? C z 

C-, 

ro 

AUDIO 

L TO 

FIG 2 

AUDIO 

In Fig. I is 
short waves, 

shown the receiving circuit used for 
and in Fig. 2 that for wavelengths 
up to 1,500 meter:. 

is used in conjunction with a standard 
.00035-m f. (maximum) variable condenser. 
A straight-line- 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-
Citgs is a straight line. The curve "C" 
shows how badly the frequencies at the low-
rr dial settings are crowded and how they 
are spread out at the higher. 

if 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 
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Wiring diagram of the 18-1500 meter roccirer. The Je is a shelf indicated u.er the condenser, C2. The wiring of the apparatus on this shelf is 
shown in detail on page 24. 
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Drilling details for the shelf on which is placed 
the socket for the inductors. 

where one can put in the coil without hunt-
ing behind the panel and without rising, if 
tote 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 

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

%woe 

Right: Front panel view 
of the set, showing how 
the plug-in coil L 14,2-
L3 protrudes above the 
top. If a cabinet is used, 
a hole must be cut its its 

top to pass this coil. 

not, apparently, reduce volume sufficiently 
to bother the ear, 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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he schematic diaglam of the 15-1500 meter receiver. The switch, S1 is used for shorting the 
condense,, t 4. It is left open on the short waves, and closed for the high. 

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) 
(in order with 
of size) .00014-mf. 

No. 1 18:32 
No. 2 30-53 
No. 3 51-90 
No. 4 85-150 
No. 5 150-350 
No. 6 450-900 

Range (meters) 
with 

.00035-mf. 

19-51 
33-85 
57-144 
95-240 
190-550 
500-1500 

These figures are not exact and cannot be. 
The series- feed condenser. CI, upsets every-
thing, if set at full capacity all the time, so 
the figures are more or less of an average. 
For instance, the 18-meter minimum is a 

trifle high, although not much lower may 
be obtained. 
The utility of the double capacity range is 

obvious. With the switch, Si (Fig. 3) 
open, the tuning capacity maximum ( C2 
and C4 in series) is .00014-mf.: any wave-

length range in the .00014-mf. column ( table) 
with the correct coil, can be obtained. With 
the same coil, and the switch closed. the 
ware-length range is extended to that 

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 see if anything is going on, by merely 

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 fold,. 
posts are lettered F. F, 

G. P. 

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 seems 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 nie, 

SCREWS INTO • 
FRAME OF C2 ) 

1-1-L2-L3 

C2, variable condenser; S2, battery switch; T1 and T2, A.F. transformers; 12, jack. 
apparatus is numbered as in the other illustrations. The set is shown here half 
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after check-up with small and large audio 
transformers, to be due to the distributed 
capacity of the A.F.T. primary, which takes 
effect and nullifies the use of the variable 
condenser which is the controller of regen-
eration. 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.W. 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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10 20 30 40 50 60 70 80 90 i00 

FIG. 4 

A family of curves: (a) S.L.F. condenser. Half 
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 ale dial, and only one-third 
shows in the upper half of the scale. ( e) 
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 (c) turtle. 

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 

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-

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 into the Gulf 
of Mexico. 
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SYMBOL 0....., NAME OF PART REMARKS MANUFACTURER* 

1.1.12,1.3 

21.1.1_,L3 

1 

1 

1.1.tog-in c•ile 

Plueito coil 
Tiol_Pit.C4S FPL'111 ! 15_9 1142 4, 4 ____4...e_l_ 
Vavelergth range 150.350 oo.tere (.110014 

_. 
1 

21,,22 1.3 

C3,C3 

1 P143._.coil ravel•sgth range 450.903 meter. oaf. 1 

3 Perin** eengensere. 0.001335 at. 1 11,12.13,14,15,16,17 18 19,2 

T1,73 8 A. F. treadermere 1 4,11,21,21,23,34,25,26,54 

S1 132 2 Bettery britches I 15,23,27,18,19,30,3204,54 

4,13,16,17,21,28,29,32 33,H 3 Tube eeeee too III 199 type 1 

Cl 1 Variable condenser Bigot .000035 at. or 'railer 1 11,19,57 

1.4 I R. P. choke cell 1 nillihenry 1 1.14,1d,11,24,35,36,37,38,39 

4,19,23,31,33,41,42,43,54 111 1 Rheobtat 60 elms 1 

Cl 1 Grid Cendenaer .0005 at. or .0001 nt. 3 3,23,26,39,10,44,45,46 

C. 1 Fired erodes», .00035 at. 3 2,23,26,39,40,44,45,46 

134 1 Grid leak 2 negoluno I 10,23,43,44,46.47,48,41,56„) 

.11,23 3 Amite epee circuit 4 3 13,19,23,26,29,30,31,47 

55,56 R2,113 I Ballast Resisters tor 199 tubes 5 

1 Vernier Dial 6 7,8,17,21,222127,14AT 

34,48,50 . 

7,34,43,53,54 

1 Binding Peet Strip la I t. I 1/P 2 

8 Ilion 8 

1 

_Pests 

Panel 7. X 18. I 3/16. 1 34,48,5C 

1 Baseboard mad si• X 17. X 1/2. 

T2.1,2.13 

1 Coll "belt 6* X sl• 1 3/16. 7 34 48„50 

3 Vacuum, Tubes 199 try' 11 51,52 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

Silorer-Ilershall Inc. 
4 Pacent  Clectrio CO..  
1-2-lierta Fabricators. Inc.  

on Doyen Redio Corp.  
--"ra7-os lag,  Co. (la..11d)  
16 Gray Gent•leon Mfg, Cc.(Perler) 
19 Melton, Elec. CO.  
ll_!ruao 11.11e Corp,  

Frequency Labe.  
28 Cutler-Ramer NIL Co.  
il Il. K. Frost Inc.   
34 7, 11. Yong Co.  
J7 General eIndinc Cat  
40  Kellogg S9itchboard Supple Co.  

2 Plectrad, Inc.  Sangaro Electric  Co. 
5 Radiall Company ( komerlte)  6 National COMM,'  
6 H. R. Eby Ilfg. Co.  9 C. F. WK. CO.  
II Renr.arlund Mfg. Co  
14 Ambaesedor gale. Co. /no.  
17 A11.1maricen Radio Co.  
20 Radio Condenser Co.  
73 Federal Poodle Gore,  
26 Stree.berg.Carlson  tel. Mfg.  CO. 
29 libra Mfg. Sales Co. Inc.  
32 General Indu•tri.• Co.  
35 F. Sickles Co.  
38 Globe Radio Eauierbnt Co.  
41 

Prolucts„  lee.  44 
46 Ilubtlier Condenser Corp.  47 
49 international Res. Co. Inc. (Gurhom)50 
il Scht_c213....orMn2rotu ge 53 

51  Lentbeln.ltrufnan Stn.  .214, 56 
,Salles Bradley Co.  

*THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 
oiSED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE_ 

Vertio-Copeland Co. (Ilar.C.4)  
Sawrioan Bard Rubber Co. (Radios) 
X-11. Radio Labe.  
L. S. Bross 111g. Co, 

4'$2 TelIbil3eltWecgh.m aCO. Co.  

15 Seibert W E. Co.  
le tire Co.  
21 Breser.tulle Mfg, Co, 
LI  Samoan FI.,. Coo.e  
)1__04711._1a 1:1.0_  SU, _ 
3303 KIlit.1.1.tetRe.r411at.cchle.Work• In:, 

A._114,.Rad Radio Coro 
)9 Radio Receptor Co, 
42 General Instrument C.rp, 

4S0I northovn 112g. Co,  
Steini te Lsboreteriee  

$4 coos 1,1_, i ZI.e. CO.  
57 Gennrel Salto Co  

It n,. 
hO:idgIn117tàfia:d de.'«n‹. '""'« 

MII1111111111111111111U1111111111111111111111111111111118111111111111111111181111111111111111111111I11111111111111111111111tIlli1111111111111111111111111111311111IiIIMIIIIIIIIIIIIIIIIiIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIiIIIIIIIIIIIIIMinA 

LIST OF SHORT-WAVE STATIONS OF THE WORLD 
Stations will prefix their calls with their allotted national letters on or before lama»). 1. 1929. 

Radio 
Call BROADCAST STA. 

Letters Location 

UNITED STATES 
«suit.% (bum() East Pittsburgh. Pa.   

(W8XS. W8XP-portable)  

KEJK (W6XAN) Los Angeles, Calif.  
KEWE Bonitos, 
KFPY (W7XAB) Spokane, Waehington  
KFCIU (W6XBH) Holy City, Calif.  

KFC112 (W6XAL) Hollywood, Calif  
MFVD (W4XBX) Culver City. Call/  
KFWB (W6XIIR) Los Angeles, Calif  

KFWO (W6XAD) Avalon. Call/  
KGER (W6XBV) Long Beath, Calif  
KGB Sum L) omee, Calif  
MODE Barrett, Minn  50 
KG0 (W6XA X, W6XN) San Francisco, Call/ 10 to 40 10,000 
Kill (W6XAU) Lus Angeles, Calif  ... 104.10 50 
KISS (W6XAR) San Francisco, Calif  131.00 50 
KJR ( W7XC, W7XOL Seattle, Washington  105.20 250 
ItMOX Siuis Mo.   49.00 IS 
KMTR Los Angelte, Call/  10820 250 
KNRC (W6XAF) Santa Monica. Call/  108.20 100 
KNX (W6XA) Lue Angeles. Calif    107.10 100 
MOIL (W9XU) Council Blurts, Iowa  61.06 500 
NWE-KEWE Bolinas, Calif  14.10 
KV1/1.1 (W7XAO) Portland, Oregon  5354 100 
WAAM (W2XBA) Newark, N J   65.18 50 
WABC (1N2XE) Ricluuund HM. N. Y  58.50 500 
WAJ Rocky Point, N. Y  22.48 
WEIRL (W1XY) Tilton, N. 13  109.00 250 
WCGU (W2XBH) Brooklyn, N. Y  5480 150 
WCSH (YMCAS) Portland, Maine  63.79 250 
WCX POIltigle, M   32.00 . 75 
WEAJ Rocky Point. N.   22.48 ' 
WEAO (WIIXJ) Columbus, Ohlo  64.02 25 
WGY (W2XAF) Schenectady. N. Y.... 31.40 . 

(W2XAD) Schenectady, N. Y  21.90 

250 

100 
50 

62.9) 40,000 
42.75 
27.00 
105.410 
14.10 

105.90 
31.00 
53.00 
6360 
106.00 
108.20 
105.00 
105.00 
40.00 
53.07 100 
4880 
65.18 
4000 

50 
50 
50 

Radio 
Call BROADCAST STA. 

Letters Location 

ieibes 4Vvewi) 4..leVelowd,01110  tio.(14 500 
WJR-WC X (WSXAO) Pontiac. Michlgan  32.00 
WIZ New Brunswick, N. J  43.45 
WIZ (W3XL) New York, N. Y  59.96 30.000 
WLN1 ( WSXAL) Cincitutall. Ohio  52.02 250 

49.96 250 
WNAL ( W9XAB) Omaha. Neb   lose° z: 
WNBT  

er 
Elgin. III. (Time 8   3550 500 

WND Ocean Township,  48.48 
WOR (W2XAQ) Kearny. N. J  65.40 50 
WOWO Fort Wayne. Ind  22.80 1.000 
WRNY (W2XAL) New York, N. Y  30.91 500 
WTFF Mt. Vernon, va  56.00 
W2XC Rocky Point (transatlantic 

phone)  16.02 

(Several short waves are used for transatlantic tel-
ephony. This is private business, not broadcasting. 

SWEDEN 
SAS Karlsborg  
SAA KarLskrona  
SAJ Karlsborg  
SMHA Stockholm 

H90C 
H9XD 

52.50 
44.40 
47.00 
41.00 

SWITZERLAND 
Herne  32.00 
Zurich . 8.5.00 and 32.00 

AFRICA 
AIN Casablanca, Morocco  51.00 
Hut constant Inc. Tunis  42.80 
OS Johannesburg. U.S. Africa  32.00 
71.0 Nairobi, Kenya  90.00 4.000 

AUSTRALIA 
2181. Sydney  32 50 
2FC Sydney  28.50 
2ME Sydney   2850 
3AR Melbourne,   55 00 
31.0 Melbourne  12 00 
;AG Perth, W(st Australia  32.90 

eau" 
Letters 

BROADCAST STA. 
Location 

AUSTRIA 

OHK2 Vienna   70.00 
EATH Vienna   37.00 

Vienna  22 20 , 

BELGIUM 
EB4A2 Brussels  42.00 MO 

CANADA 
CF Drummondville. Quebec  32.00 
CJRX Witutipeg, Man   2.5.60 2,000 

DANTZIG 
EK4ZZZ Danish/...  40.00 

DENMARK 
07W( Copenhagen   32.05 500 
D7RL Copenhagen 42.12 and 84.24 250 

ENGLAND 
SSW Chelmsford  24.30 15,000 
2NM Caterhant   32.50 
GUS Rugby  24.40 

FINLAND 
HeLsingfurs (Helsinki)  31.50 

FRANCE 
F8GC Paris (- Radio LL")  81.00 500 
F8AV Nugent  80.00 500 
Radio Vitus Parin  37.00 1,500 
Eiffel Tower Purls (time stipule)  32.00 
YR Lyons (" Radio Lyon")  40.20 250 

Agen    30.75 
YN Lyons  58.0) 3.000 

Nancy  1551) 500 
FW4 Ste. Anodise.   24.50 

(Continued on poor 29) 
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B
ECAUSE. ni the extraordinary DX 
work that is being accomplished by 
amateurs and broadcasters on the 

short waves (i.e., below 100 meters), many 
radio fans have become possessed of the 
idea that the apparatus used for such re-
ception must necessarily 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 Zealand in picking up 
programs transmitted on short wavelengths 
from Schenectady and Pittsburgh 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-
ceivers 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 transmitting stations 
in every part of the wcrld. 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 RADIO 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-

A "Junk Box" Short-Wave 
Receiver 

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

By Rnbert Hertzberg 

FEATURES OF THIS SET 

THE little short-wave receiver de-
-1- scribed in the accompanying ar-
ticle possesses the following features, 
which will appeal to everyone: 

(1) It will pick up short-wave broad-
cast, amateur 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. 

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

The first thing to do, of course, is to 
gather together the necessary parts. You 
v-ill need the following: 

One wooden baseboard, not smaller than log by 
7 inches and at least 3.4-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), CI and C2. 

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

One 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. 

One A.F. amplifying transformer (anything avail-
able); T1. 

Two Yt -ampere filament ballast resistors, with 
mountings; R2, R3. 

\ine spring binding posts. 
rve burned-out tubes with UX-type bases. 
rimugh 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. 

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. 

\ow nail or screw down seven of the 
.pring binding posts along the back edge 
r,f the board, and the remaining two on the 
right edge, near the back. Continue by 
screwing down the R.F. choke L2, the 
transformer TI, 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, but 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 
each 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 are 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 range 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 to 45 meters. 

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

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

The grid coils are all wound with No. 24 
D.C.C. wire, and the ticklers with No. 29 
D.C.C. 
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PHON ES 

The contlections of the "junk-box" short-wave receiver are shown here in straight lines for chrarné4s; -but in the set itself, they are run as short 
and direct as possible—especially the aerial and detector leads carrying R.F. energy, because of the high capacitive transfer of energy at ultra-

high. frequencies. The constructor, bearing in mind this Ellie, may depart fiait, the layout here as the apparatus he has at hand suggests. 
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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 piece 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 "P" terminal of the tube 
socket. The bottom of this same winding 
is pulled through the pin that makes con-
tact with the "F-F" 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 tlic 
base, not how they fit into the socket, and 
you will have no trouble. After 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 5 
the 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. " F." -G." " P" and " F." 
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The simplicity of the construction of this receiver is apparent from a glance at the circuit diagram 
above as well as the pictorial layout on the preceding page. The interchangeable inductance, 

1-1, is wound on all old tube-base, and plugs into the tube socket seen j,, thr picture below. 

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

The rotor connections of the midget con-
densers are wired together. A short lead 
extends from Cl to the "F-1-" post on the 
coil receptacle, and thence to the ground 
binding post; while another lead, from C2, 
runs two inches to the nearest filament post 
on the detector-tube socket, VI. 

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 

All the connections emblaverl in this set are made on top of the wooden baseboard, as mav be seen 
in the illu ,tration. The rapacity, Cl. consists of two separately-movable metal ¡lees, 

the plate-circuit elements, and is controlle 
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 
22-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 ii. 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 32.77 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-
eration is a simple matter. Each coil, when 
the tuning condenser CI 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 mg pone 30) 



Short-Wave Stations of the 
World 

(Continue-el front page 25) 

GERMANY 
AF1 Konlipnvusterhateen  14.00 
A F L Hamburg 70.00 and 52.00 
AFT Konigawusterhausen  14.00 
AFU Konigavnoterhausen  14.00 
A F K Berlin  67.65 
SEA Nauen  11.00 

Nauen  13.50 
A G C Berlin   17.20 
nui Nauen  56 711 
40K Natte)  11 00 
LA LangenbeiS  43.90 
POP Nauen  11.00 

Nauen  14 fin 
POE Nauen  18.10 

KonlitsimsterhauSen  52.00 
Stuttgart   41.00 

HOLLAND 
PCJJ Eindhoven   31 4 30.00 
PC KK Kotowlik  16.00 
PCLL KootwIjk  18.10 32.110 
PC MM Die flague  46.50 
PC PP KootwIlk  16 5) 
PC RR Ki sitivijk   37.04) 
PCTY hootiviii.   21.00 
PCUU The Hague  37 00 

ITALY 
ila X Rome  45.0(1 
1A Y Rome  45.01 
$104 Milan  45 00 

rr HIS list of the short-wave broadcast 
stations throughout the world is not 

complete, although we have endeavored to 
list every station of whom we have heard 
reports; since in many cases reliable in-
formation about the programs, wavelength 
and power of the stations cannot even be 
obtained from the stations themselves. 

JAPAN 
JFAB Taipeh. Formosa.   39.543 
JHOB lbarakiken (Ilirasio)...   37.50 2.00 
JiPP 'DAM  20.00 
JKZEt Tokio  20.00 
JOAK Tokio. . 30.00, 60.00, 35.00, 70.00 501 
IAA lwatauki  40 ON 

JAVA 
Malabar  33 OH 

ASE 13andoeng ..... . 31.86 and 33.00 
ASP Malabar  56.00 
ASH: Malabar  17.00 

Batavia  46.543 

MEXICO 
XC51 Mexico City  44.00 

MOROCCO 
AJN CaSablanca  51.00 

NORWAY 
LC HO Oslo  33.00 
LGN Bergen 31.25. 30.00 

U. S. S. R. (RUSSIA) 
RCIRL Leningrad  28.50 
no w Moacow  83.00 
RPM Knabarovsk (Slbetda)  70:20 12.4111 
RFN Mosetiw   50.00 
RAls Toula', ( illx-ria)  37.00 

SPAIN 
EA M Madrid  30.70 
EARss °omettant  

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 
to the varions periodicals interested in compiling 
a list of this nature, and up to the present writ-
111g continue to a8suine this attitude. 

SHORT-WAVE MANUAL 

IITS EASY TO 183114111LED 
AND EASY TO TUNE 

NIATHONIAL 
SHORT-WAVE SHIELD-GRID TUNER 

Covers all waves from 15 to 115 meters with 
four plug-in transformers. 

Consists of RF and Detector Tubes only,- auclio 
may be added if desired. Unexcelled for amateur 
work. Tuning is not affected by transmitter, and 
the set comes back instantly. 

In ever increasing use among amateurs. 

Has remarkable record in reception of long dis-

tance broadcasts. 

All parts obtainable front us in factory sealed 
cartons. Price" ( less tubes and cabinet) $36.00 

Metal Cabinet, black moire $6.50 

Write for Bulletin 132-Sm. 

NATIIONAL 
SHORT WAVE EQUIPMENT 

NATIONAL CO. INC. 
ESTABLISHED ' olel 

W. A. READY. PRE5 MALDEN, 
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Heterodyning the Short- Wave Signal 
A lier 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" effect, 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 oscillation 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 

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 oscillation 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 

UBE performance is perfect—and tube life pro-
longed—only by keeping the tube filament volt-
age constant, deepite variations in "A" current 
supply. AMPERITE alone does this—end it 
does it automatically. That is why AMPER-
ITE is specified by every radio engineer--end is 
indispensable in every radio circuit. Takes 
the "guess", inconvenience end ugliness out of 
panel rheostats. Simplifies wiring, panel design 
and tuning. Proved for 7 years. Entirely clif-
f  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. 

FREE' An:peril's Blue Book" of valuable 
construction data. Write Dept. 

SWM. 

q?JÇidkd,eon'', me 
SO FRANKLIN ST., NEW YORK 

PERIT ,A-T- OF F. 
%e"SELF-ADJUSTING".Rheostat 
flOetelliblit811.341.1.11111.41.1111.11•1111.11 ,11111.1111/ lerlen• 11•V•1.1».• ,111. 11•111011.MMILIN•TIIIMIIVIVIIIIIIIMINTI.M.11•1•1101•171.101111MUIllallOgnnelli•url lllllllll 111.111111111111 lllll 1111111111 llllll 11111.11111111111.11.1 llll l The Hammarlund " Trans- Oceanic 

Two" 
(Continued front page 21) 

A slight readjustment of the tuning con-
denser is necessary, because the regeneration 
control effects the tuning or secondary ad-
justment slightly. 
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 with 
which the receiver goes into oscillation. Thé 
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. 

W IRING 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. Avoid "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 used throughout in a short 
wave receiver. 

.‘ Junk-Box Short-Wave 
Receiver 

(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. 

Above, a side view of the midget tuning con-
denser, Cl, One had runs to the top of the 
grid winding S and to the aerial condenser, 
C3, formed by the small adjustable plates 
shown in the top and side views. Its adjust-
ment for the aerial used must be determined 
by experiment. The two opposed surfaces are 

about one-half inch square. 

11 
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The details of one 
of the coils 
used in the "junk. 
h',,:" short - wave 
receiver, which is 
built up on the 
base of a burnt-
out UX-type tube. 
This is largo 
enough to give 
1,10111 for the tick-
ler winding T and 
the aerial-second-
ary S, of suitable 
size to be tuned by 
a 32-mm f. con-
denser (Cl) up to 
64 meters. Above 
this it is necessary 
en add a cardboard 
extension to the 
base to increase its 
height. Details for 
the five files of 
roils will be found 
on the first pogo 
of this article. The 
connections shown 
in plan at the bot-
tom, are as fol-

lows; top of grid winding to "P" prong; bottom 
of grid winding to "F-I-"; 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. 
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The S-M "Round-the-World-
Four" 

(Continued from Page 18) 

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 condenser. 

SHORT W AVE COIL W INDINGS 

r€CONDARY TICKLER 

Cri 
Number 

131-T 
131-U 
131-V 
13I-W 4 9 ,A 

Wire Size 
No. of No. of 

Turns Wire Size Turns 

/No. 22 Plain } 6% 

No. 24 double 25% 
Enamel 13% No. 34 

double 90 
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 

wound, but this is easily done, or coils 
simply reu mind 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. 
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-

1131 
TUVW 

131 131 131 CALIBRATION OF SHORT WAVE COILS 
USED IN SHIELDED SHORT 

WAVE RECEIVER 32 

30 

28 65 

26 60 

24 55 

22 50 110 

20 45 100 220 

18 40 90 200 
t 
16 35 80 180 e.,..., 

14 3t0 70 160 
» 

60 140 

P 0 120 

100 

0 10 20 30 40 50 60 70 80 90 
DIAL DIVISIONS 

Calibration chart of short-wave cogs used in the S-M " Round-the-iVorld-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 

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 

Short Waves 
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 
from distortion are to be secured. 
Short-wave fans are getting their 
best results when using- labora-
tory tested Electrad resistances 
did volume controls. 

TRUVOLT 
neg. U. S. Pat. Off. 

ALL-WIRE 
RESISTANCES 

ADJUSfAtiLE \sp. 
SLIDING 
CLIP 

U. S. Patent 

1.470.141 

and Patents 

Pendiat 

The ideal variable, fixed and tapped 
voltage controls. Truvolt Variables 
eliminate 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. 

ROYALTY 
VARIABLE HIGH 
RESISTANCES 

e 

iÇr 

Exclusively 
Licensed by 
Technidyne 
Corporation 

Under U. 3. 
Pat. 1.090,-
055, Juls 
IT. 1028 

Note these exclusive features: 

Resistance element not impaired by 
any mechanical operation; electrical 
contact made positive by metallic arm 
un ,, are- wound strip; always the same 
re.istance at the same point; entire 
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-
poses, including Short-Wave and 
Television. Write for fre circu-
lars and full information. 

Dept. N-15 

175 Varick St., New York 

ELECT RU 
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RADIO SERVICE 
Headquarters for Short Wave 

and "Ham" Equipment 

THE 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 fi rst. 

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 

Please send me the big free Barawik Radio 

Guide, Catalog and Radio Cyclopedia at once. 

showing the many new bargains you offer. 

Your Name   

Address   

I City  State   

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 

331 Canal Station 

CHICAGO, ILL., U. S. A. 
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