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INTRODUCTION
dio building has a way of doubly repaying those who take it up.Xa

for in addition to being a hobby that provides more fun and educational

entertainment than is likely to be expected, it very often becomes a highly

profitable spare -time business.

But for whatever reason it is that you now enter the fascinating realm of

radio, you are sure to find what you are looking for in these pages. Here is

contained a wide variety of sets, ranging sufficiently in power, size, and de-

sign to satisfy anyone who wants to get an all-around education in how to

be a radio builder. Whatever parts may be needed to build a particular set

are listed in detail. The text explains just how the set is to be constructed,

and for what purpose it is best suited. Complete diagrams show clearly the

method of wiring, and operational details. Both text and diagrams are

presented so that even the amateur builder can understand them. But let

no one think that the material contained in this book is confined to the nar-

row horizons of the beginner. The very latest developments in radio build-

ing are to be found within these covers-and even those who may consider

themselves builders of long experience will find answers and explanations

to problems which may have long baffled them.

The editors take this opportunity to acknowledge their indebtedness to

Arthur C. Miller, of New York, for much of the material contained in this

volume.

Here, then, is your book. Good luck-and good hunting among the ether

waves.

THE EDITORS



179

£9

19

85

PC

IS

8j7********
.........

3J3LIMAUV sairJado amulJod Aug.,

SaJOCIS .10j Janpaaii la3pod

JaAppall pur Japuas apop a3pprm

oirpru darn -mug

um -ell pa-III/Ai,

.11.471 lsaIPuIS sppoix

33s lsrpproza Auf-Joj Jaung,

ZZ$ JOJ 13ApJallure mug

133IMAT a£f treD °Mull

OP ....... "  Jamduly pur JaAp3311 uoprummoD

9C........ uopuls °mull Ar
SCsuopras uW!aJog slap 3as aqni,-omj,

zc

8Z

LZ

Z

ZZ

OZ

81

91

J7T

cT

OT

6

......
........... on3E-11 umplIN

qdrarWouoqd amraumi,-Irna an!suadxaui

JaAppaH Du, aqrti,-mog

Jan!apall qdrAbuoqd aqni-aaarqi,

tictra2aiaoqmy aputuaunaH

JnoA Joj Jamod aJohi

las sp4i, spHna siripa mug

Jan!apall JaIrads aqui-mug

3as Jalradspnoi aqnkauo
.JanIapaH

o!prH IT! purls lao

Omni sjauu!Wag Toimop-auo

SINJINOD 30aiavi



9ZI°well arqu-hr.Tqa

iZIaiquaJod

OZ IticivAouoqd asrpams

611oqycH quanqi, tuoi,

911

ZIT

III

801SJ31111IgDa JOJ layadns

LOTaqui-au°

f9OTuau JnoA Joj ollye-a pug-)oog

TOTJaAppaH DU -Dv 13pIT,AT

86°yr)," 4siapug-3paix

L63as 3SUDRC01111 3a4!;\I

563!un. Jagpau 33rcituo3

Z6uiuny maN SaSfl .13Apnli AJuoud

16samr4Jod JO; AjddllS u

88ouyeli apibm

L8

y8zazsay aqni-oirpra ayechuoD

Z8saqu oisej, uo spuua anriA-Hy

08Jan!a3ali 1aAoN sauni purd Wull)!IS

6Llas anus-1Joqs aqui-au°

9Lqdrigouoqd-omuu 31cp1zod

ZLJaAppaH Du -Dv as:fru-only

ILaas aArAx-ny lyedmoD

80layadns aqni-aazqi,

L9AICIdttS J3M0(1 3S07-Ai01

Japopau atuoll lsop-moi

qdriWouoqd ollyeu ssajalm&

Jaisai, own' azirs-aa3pod

aqni, au° uo don



All -Purpose Portable 130

One -Tube Receiver 133

High -Fidelity Amplifier 134

Small Radio with 400 -Mile Range 137

Dressing -Table Radio 138

Unit Kills Fading 142

All -Wave Amateurs' Receiver 144

Camper's Radio 146

Television Antenna 148

Universal Power Supply 150

Tiny Radio Uses Two Detectors 152

Portable AC -DC Signal Tester 154

Book -Light Radio 157

Around -the -World Receiver 158

Two -Tube Radio Phonograph 162

Cabinet Ideas 165

Cane -and -Seat Radio 166

Vacation Portable 168

Bed Radio 172

Suppressor Reduces Static 175

Emergency Receiver 176

Light -Beam Transmitter 179

Blackout Receiver 182

Vest -Pocket Receiver 185

Football -Fan's Radio 186

Pocket -Notebook Radio 189

Novel Lamp Radio 190



SERVICING YOUR RADIO

Pilot Lights, Rectifier Tube, Squealing, Paper Tubular Condenser 26

Various Causes of Humming 42

Bring Your Radio Up to Date 57

Reception, Volume Control, Dead Speaker, Connecting a Pickup 75

How to Build a Loop Antenna 86

Line -Cord Breaks, Dial Pointers, Fuzzy Operation, Ballast Tubes 96

Fixed Condensers, Reception, Fade Out, Humming 115

How to Refinish Your Radio Cabinet 129

Faulty Heater, Extending Reception, Noisy Condenser,
Midget Circuit 141

Neon Condenser Tester, Defective Resistors, Pilot Light,
Fading Reception 156

Battery Testing, Loop Antenna, Substitute Batteries,
Loose Batteries 171

How to Correct Dial Troubles 184



6

40.1.sooy0tompeumsofs!1.134!Ansogoulopo 094. 1^01-1

oiany
tl3SN3CNO0
/911,41-11

5SOlig

I MIMI
emidnoo

011

if327:41116A
VISMIld.1.0021101WDFIS

.19111900.10990.1.11100401090111016U!Sela

-suuaw's idotis s.To;pvai agi ow! aasuap
-TIODaaunzu.14.s spatmoo =y retquaaaj auznion 4S0

aq4 S9pInoad gy- 91MM 'OApaajas 4SOLTI 9111.
TallIttuaI `suorpauuoa Tuua4tre aaatn. aq4 JO

quaurew OLI4 59A.105 1100 bap Sion 9-T atSuis 's pre
a2v4ion awid agi sapvioad .S.zalwq g
auo 'uorl'BoUqclum orrors jo a.aols ai2uts 'sicq
pamonoj st ac1oa4ap relsSaa
paatM Sus'ea sT 4Inaato agyponoweldoompA -qa4a3ts aqi.unnoqs.2u!Jo.papp
pupm. atn. aano dapios 2ujmou

eili.5"1°94.md Bqpaialre uaaq s'eq goigM09.1.6UpO1d uaLim
4u4soaqianTsuadxatu ueof+asay. foMalin
qystis aasuapttoo atn. 2uudnoaJAWSM. Moliod
./Cci paqsqdtuckaa's si 21.qqamm
aIvotuoin's siqj, .2u1-44as
tunutluuu Si! o4 panotu uatjpn
go 1! 2up.uni. Imre suog,.44s
utaumpay3wa St- it uaq.nn
uo 4as aq4 2uplani
-4oc! aqnl-auo TaAousully saTeaadoreIParioNis

sinuupaqsquad°

10111NO3

 -

 .

00



OT

D1111,313 unkanoA  )1111)313 38(11-3311H1  D181D313 38131-0M1 

S6'8$

zr4ws.z.910110 'd
91'LInIVAs TS'd'S 4'6+911
sr}epos peplow6uo.u:1-x!s
gy -(z) soloos papioui 10.1.30
91'lo!P youNnod
88--"Jape& o1}au6ouiyou! -xis
9Z*swyo

000'0SZ 'J°131S" 919°1JDA
8Z'uni° 000'SZ '"}sisal 61901JDA
01'wyo

009 '140M'JO.I.S!SO.1 U09.100

01'164° 000'091
'.103/*t/14.1o.p!sa 1uocpoo

01Lull° 000'00Z
'}}DMuocHoo

Batm
'4101A VI 117) sJop!sei uocHoo

19L -10L
.09n.1Joq1}oe.i-epo4uad

SL'1988SZ '69n+ °P°14-6P°+und
A SZ 'PP" 17Z'

01 'Jesuepuoo
A 009 "Hui 900'

'iosuopuoo JedDd Joincini
£I'A 00Z "PfulI"JOSU9D

-u03 ssod-A9 ledod pepialtis
L6'A 091 "NW 91-91

'Jasuapuoolona
S1'1:11-6 5000' '.19SUOpU00 DOM

Piw Z000' 'IesuepuooDom
pp.0

zoo.(Z)siosuepuoo oom
SS'Tim

171000''JesuepuooalciopoA
S8'(l)

OLS-001'Too
6Z"-169° 00S "9 OZ '909. '6+11d
6Z'-W90 091 JO SE1 '1'."33-6611

Ans 01 1VHM

111Vd311aNv
oNialine 13S dO

SNDUII 3H1 HDV31 01
C3NOIS3C1siinDup
)(Is auns NVD noA
S111Vd 3AISN.3dX3NI

M3dI V HUM

Li! pa4Jo

`sdrio asnj `aavn Bunaauuoo S.ressoo6u aq; qpia
aaqia2o4 `pa4sq slaud aq; 2Insuqoand aa4pir

(2,g aged) aaiquoaadud,aqm-anoj s pine
aged) iouudum qdvagouoqd eqn4-aaaq;a`(si
aged) ;as aa3feadspnor aqn4-eann e`(9-r aged)
aanTaaal auNuads aqn4-anoj v '(grE agud) 4Ina.na
Sauanbaaj-oTpus pun aqni-aann e punqAkoq
uo uanI2 aqtttm sip `sagud guInnouoJ 9111 u0
".10ATODel auoqdreo oplaeta-us aqm-one; °Onus'a
si'apin.re sm; ui pamiasep;sap aqj,

Saouql puce uonana4suoa oTpua ruia
-uag ui asanou poog v appoid o;sl.red antes
of ; asn o; Jttuo 4ou paugIsap SuuTaads sdn-3fooq
mai quatulgp xts-slIna.no °wax uaapout xis
ptinq uua noS `96.st 4noqu gupsoo ,4q2-1.1Te
pupil s4.red aq; wpm aouuqa anoS saaaq `oTpax
Intne),4uottriaadxao4 paTtreAk skayqu anvililax.

so!poJ jo 6ulla11n9 puo Aloa9 994 u1 es.moo o flasJnoA
9A16 U133 noA snu sod ay} 6u119wassow A9 AIGJOLU
st!noip Jay.° Gnlf pllnquo 06 (Jay. puo--.1!no.p

pung UD3 noA spod 9599 9.HAA suJoi.! SOO1JDA 093
JO} ADd 0+ 9A139 IUM noA }otim Ale4oLu!xo.iddo amp 4.1.161J
993 +0 umotis seppd ayj .peau won noAsod ay.
IID GA09 03 AleillS1o!poi pedd!nba Ham Auy

S 49z)

41k



TT

JUL 38n1-21no3  3111 38111-3311H1  1131111dWV ONOHd 
-(and qxau gag)aanpaaa aun .10j 4uaaano
pampa.' aqi sanddnsoup ui aanipaa
annm-jfeen amp& (pasn Sou si °poi"; aun)
aoloalop onlie.xaua2aa n sn pasn si J,Dgggy
aqi jo uoiloos apowad aqi linaaio sigi nj

.pasn
eq qsnur paoa aun unio-091ngT Si
aumq anoS ui a2nnolt atm am. ;Islinoxio
xisIre ao; aninn italp siptre pasn
SI SURTO ggT JO Bau'elgiSaa2ni

-Anq pa00 OUST n sa2nliort asam and snon
ao (yri jo waaano loaaip ao 2uweuaave aalma
no awaado o3 pau2isap wino aqn4-o.m4
si xis jo saiaas situ III aamaaaa qsan any
aaoa uisaa n inptt aapios E asn pure unaia nazi
2niaapios anoS cIeesSniktre*S4T110.1TD

inaaajjip xis aojannul Sam aacttuaulai
-s42nd aqi afpurentueux qtuop `puooag stion
-nonfoads ani gown' Sam Tem awns °MUM
pun sired apna,2-q2iq Siuo asnJo isaia

:reaauo2uiuonanalsuoa
oipna uo saawiod maj n main
-02 01 Ham eq MA& 41 `JaAIa3
-02 gsan ani jo uoponalsuoa
anio; no 211102 aaojag
s2uoad ao suid w2ia mist
sasnq repo annul sequi. mog
apowad lndwo un pun Jag
14003 OAP.PA-jr8T4 n sappload
ID2TIOL any 'apoiai uoiwon

pun apowad
Souanbaaj-n2nisappoad
J.D8agg OILL*sPria.113 XIS
aqijo auo /Sun ui papaan
Rwaulaia aqni agi irs app.
-oldtdisapasodandlunp
4sowi agi jo saqm.omy

Snq of aioul Supflon annul
upet noS 'Jams pun 'payout
-asuct.poom`faund maul

&wag 'H puo !AJuatmui "qui !LuipErau.i:pcuoion!Luon!ui
piau !pOJDJO.D!UJ "piuiasayUOLULUO)4SOLLI an
sood Olf4 JO SU091:139padSa4o3!pu! 04 pasn aio Oslo suopo!
-AaJqqy anocio umot4s 8.10 sioquiAs UOLLIU.1034501.1.1 a41s6upupv,
voa puo 'sJois!saJ 'siasuapuoD so 4305 S4.11Dd snopon 044 a4opp

ot pasn 8.10 SIOC/LUAS 'SUJDJ6DID BUIJIAA o!po4 IDU0!4UOAUOD Ul

S310N

SONICINIAA 1103

13.3N3CINOD V)IVI
210' 213d V<.1

'711A102J/D313

-11-

2101515321
31.01V121VA

WON
N(102J9

10 SISSVHD

S100 WAS

213 SN3ONO)
314:151.2151

21010c321 CI3XIJ

5NIN31N543NIOr S32.11,M

vWv
1DV.LN 0)
1noW.IM

5102.1)532.11M

xissagas 0 u! 4s.ni ay. '{as
6uimaoaJ-4.soopoo.m! ou40019-11°
'aqn}-oM+O Buy:ludas= '4161.14y
paau noA swa4i ay} io mai sit

c6.8$ '04 °!PDI



(nA3 in G101) $13,100S
(.1.9Li OL)

d. .
H

 Z2.  ..4,

 e9.

(2.08£1SZ)
>I

HH .

-21Is OAVArk-hogs 2mniaosa
.zo; suug4Tre 2uoi -s asn o4
apTestAve lou st IIquaiau
-;ns puno; eq Hun 2uot
,gg AiaTeunxoadde Buualue
aoopm we SUOI4U4SI'8D0j
JO uaq.claaaa etil aod pasn
eq urean4.2uai ut,08of
fin Buualtre Joad/C.4 /fuv
maisSs 2uTi.g.211asnog
agq Onoigl papunoag
2mag imam eql 'papaau
stpuno.12ou`aaniaaa.i

EX/4M

Q-y iee st soil sy
sasnj 'gems aoj

pasn asogq a3pr'sdga ui
pa4unoux eq putogssaolszs

-aa agl lug 1p -raga gala TIT aosid auras eql
jig pa;unout 0g wea /fag} earns simat aigIxau

GAVIIureaSaasuapuoaanS10.143ajaeqy
pasn eq louwea sue -4.20 gm& saasuapuoa
pu'e sJoisTsaa paxg Tem. iagulaulai shred
agl 2upfng uagnek `osIVsiasuapuoo put'
saolsIsea2tgiunotzt uz a.reD 03re; 'ure2E
.xano pwe JOAO pasn eq Iizm shed agi. ire sy

Aim

ZI

 66.

1111.

.116.

I  II

12.e00(7a5Vgeogir,-

purcp
7v4aW'1/ owe

peso spodsmoLis umi6oT
6u!,!^',091Pagsluit 09j

preogasect uapoonn egg. uo paawl acre '(aa
-suepuoa 2uTunl etatoge pagunoui umogs)
..tasuapuoa .sanu paxu pjut-9000. agi. Jo 'mg
-deaxe ag4 WA\ slasd aetilo IW 'gall/As adA;
-S.reqoi am. pus `aasuapuoo 2r.gunq PJul-tC000'
agi '(uoImaau020.1 agi 2unialluoa so; pasn)

aigei.ren.unpa-0009701140AIaaaa
iawed :34auxetilul pejIzap soical aaagy



ET

10!13 Bu!uni. 994 10 .14p s!1041.100awnion ayisuoH.oeuuoo pup spodjOsmogswo.16o!lo6u111msH1

'

Jamoduoyollms knoi.o.! Ts.d.s uy

lauod pup 9509 994 uo paBuo.uo °JD5.1.J1Jd09+MOH

asoq uepoom ay}pameJos Arm°9J051.9100S

4

ocinl ID/TIOL °Ill Jo uoTliod
.xampoi an.; pusSxuari-0g auoapifi
-oilooto llon-ogi "pjut 9T -pus -9I aT10 Jo 2upsTsuoa
`oicluns Siatuoaqxa sl a2u4s danpaoa aqZ*.iasuap
-1.103 solid paxn 'PP -u -g000* u poloauuoa Si qaTITIA
ssoaou`(aulaaqap)apoTalalgqIna.uoplay
an; In aoisTsaa ilum-g/T "Saul IsI axon Tsai 1)1.'2
ally'ponlaul aasuapuoa-pus-Nuai-pIa2sasn
uoTiaalaaa.auls Sauanbaaj-oipulx1111o4 xoloag
-op ai111 saidnoa ampulia aappq pus `Saupuoaos
'Sauunui 2upveq Imo*gln a.,T To aluml s,aoloalap
9111 uT 'aoisTsaa ajcivI.ren wino -000= u cq pormaq
-1103STuopu.louo2aupaungsT auls aoloa;ap
any oqn; osod.xnd-runp auo Sifunqau omi isag atu
`iannao..1 anntik-31st B Puy `aoloal.ap annuaaua2ai

`uopuoundure Sauanbaakowea Jo a.2'els pounwn
us sasn lIsqrnsa..1 luarpoxa anT2 illm '01 a2uct
palsll spat an luau lung aq of saaas agl UT 'Ilan
puopaspactposap ptrect 4sualyeolct ar.n. ioj I
aanTaaas Sauanbaapowei paunq 'acing-aaan4

saves
o!paa-u!-peliD4S-400 991



ft

VOW)e.v.11.:1-1Clatxvikts

eat R I

.,01.D.LIPAS
4i0 -t40

9 s mIom of do-Nooq sigi qqrnn paucelqo
sr Ja/snod 4uarawns uorlsousichuu Sauanbaij
-oipns reuompps Sus qnotiqrsi aaxsads asp
of Snoaasp papauuoa sr a4sid sir pus aqni
puooas aqi uo pasn sr uoriaalap 3reai-prJD

4.1unJapads NoJoclas puosa!
-J9.1.41:9G4oN
}asail.;'mom4./0dSflOpIDA
at* 5woold Liu apin6 o so anus
IIIM51550110apislapun
puoasj.0SMOIA05091

Jansaaaa am. Jo sa2sls lndlno pus
aapaiap agi sapsnoJd Jam° aqi
apqm '.1ausiclureSauanbaikospsi
aqiss saitaas uospas auopasn
aqni. ai2uts aqist(02,an Jag
-qclure aamod apo4uad arqnop

pasn are saasuapuoo 2usuni.
alsredas onni. 'iorluoa jo Spisqtxall
aalua,s2 Atolls of pus `a2u1s gala
Jo wo Isom aq4 qa2 o4 iapso us
'osiy sa2s4s Sauanba.xj-ostasa pus
suualus aql us pasn ars spoa aaoa
-uoit isgi law aqi of &lama anp sr
aaususiojaadaiqs3f.reuza.xsuLL

paisredas Spsua
aq use 4recis saiaSaopm pc Sruo
suosisis luau( inj.sannod Tem Bons
ss Synsloaias sis pus `pasn aqIMO
suuains .loopur TIP uana `suorms
'spot Jo saput uai urqqrsipasn

sr suualus .xoomno pool u uawYt suorisqs
reaot Lis uo gunsai .1a3readspnoi unj anr2 IBA&
las Sauanbaikorpsa-paun4 autl-auo
situ. spud 452-04-preq Jo qinaara
xallaa S3forri s 3o asn aqi If101-1,1,I

soA!o }as ecoreuo



Loudspeaker Volume
speaker without the use of any regeneration.

In wiring the set, care must be taken to
connect the positive lead of the "A" battery,
and not the minus, as is usually done, to the
chassis. This is an important point, as the
set will not operate properly if the "A" leads
are reversed. A double -pole, single -throw
switch serves to break both the "A" and
"B" supplies and can be mounted on the
rear of the chassis. The switch can be either
the toggle or rotary type.

The speaker is separate from the chassis
and is mounted in a "wall -type" baffle simi-
lar to those used in public-address paging
systems. The baffle has a sloping front, de-
signed to take a 6" speaker. The universal

 

output transformer, necessary for match-
ing the voice coil of the speaker to the load
resistance of the tube (or plate impedance,
as it is sometimes called), can be mounted
under the receiver chassis. The load resist-
ance of each section of the 1E7G is 16,000
ohms and an instruction sheet inclosed with
each transformer will indicate the taps to
use to match the speaker to that load re-
sistance. The taps are placed on the sec-
ondary winding of the transformer.

When wiring the 15 -ohm rheostat, which
serves as a volume control by decreasing
the filament voltage, be sure to connect the
resistance winding to the 3 -volt battery.
Many times, the moving arm is connected

internally to the shaft
and if this is the case
it will be grounded
automatically to the
chassis. In cases
where the arm is in-
sulated, it will not
make any difference
which way the rheo-
stat is wired.

Since this 15 -ohm
variable resistance al-
so serves to cut down
the 3 -volt "A" battery
supply to the 2 -volt
maximum required by
the filament of the
tube, a mark should
be made on the front
panel just above the
rheostat knob to indi-
cate the safe 2 -volt
limit beyond which the

40

.

With only one tube, the circuit wiring is easy, even for a beginner

w
The knobs used on the original receiver have no set screws. A nut, concealed under a removable
cap, holds each on its shaft. The photo at the right shows how the loudspeaker is connected

15
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Three new -style batteries are used to power the
receiver. The plug -in -type connectors save time

rheostat knob should never under any cir-
cumstances be turned.

In tuning the set, remember that both
tuning condensers must be operated. The
two readings will be just about the same,
provided the dials are mounted on their
shafts in the same relation. As a matter of
fact, these two condensers can be ganged
if desired, but the double control does pro-
vide greater flexibility and makes it pos-
sible to make minor adjustments in any one
condenser in order that maximum volume
may be obtained.

No ground is necessary with the circuit,
and as pointed out earlier the type of an-
tenna, indoor or outdoor, will depend entire-
ly on your geographical location with re-
spect tq strong local stations,

LIST OF PARTS
Shielded antenna coil, iron -core.
Shielded RF coil, iron -core.
Condensers, tuning, two, .00036 mfd.
Condenser, tubular, paper, .05 mfd.,

600 v.
Condenser, tubular, paper, .005 mfd.,

600 v.
Condenser, mica, .0002 mfd.
Resistor, carbon, 1 meg., 1/2 watt.
Rheostat, 15 ohms, 4 watts.
Miscellaneous: Tube (1E7G), octal

wafer socket, universal output
transformer, chassis (21/2" by 5" by
9 1/2 " ) , cabinet ( 4 1/2 " by 7 1/2 " by
81/2" ), two dials, D.P.-S.T. toggle
switch, two 45 -volt "B" batteries,
one 3 -volt "A" battery, PM speaker,
wire, solder, etc.

A

Four -Tube

Speaker Receiver
BY ADDING only a half -dozen parts

to the all -electric receiver described
on page 21 as part of this series,

you can provide a final stage of ampli-
fication. For this stage, the power pen-
tode in the 70L7GT tube is used, and with
this additional power there will be suffi-
cient volume to operate a loudspeaker.
The speaker, included in the original list
of parts that appears on page 10, is a 5"
magnetic unit which can be mounted in
a small homemade wooden cabinet. If
you do not wish to go to the trouble of
making up a special cabinet, the speaker
can be mounted on a small baffle about a
foot square. Two Fahnestock clips can
be used to connect the speaker to the set.
These are mounted just inside the cabi-

ADDITIONAL PARTS

Mica condenser, .002 mfd.
Electrolytic condenser, 10 mfd.
Fixed resistor, 150,000 ohm.
Fixed resistor, 1 megohm.
Fixed resistor, 600 ohm.
Loudspeaker.

Two spring clips serve as speaker connectors

16



The Get -Started -in -Radio Series

net, along -the bottom
(see photo).

The additional parts
required from the orig-
inal parts list are: one
.002-mfd. mica con-
denser, one 10-mfd.
electrolytic condenser,
and three fixed resis-
tors (150,000 ohm, 1
megohm, and 600 ohm).

When making the var-
ious changes, note that
some fixed resistors
used originally have
been juggled around a
bit. For instance, the
200,000 -ohm resistor
used in the plate cir-
cuit of the three -tube
circuit has been re-
placed by a. 150,000 -
ohm resistor and the
200,000 -ohm resistor
used in the grid circuit
of the power pentode
(70L7GT). The orig-
inal .006-mfd. paper
tubular condenser is
used this time as a by-
pass condenser between
the plate of the triode
(25B8GT) and the
ground (or chassis).
No ground connection
is needed with this
"four -tube" circuit.

Any type of antenna
may be used.

11"
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The circuit as it appears wired as a "four -tube" receiver. The antenna
wire is coiled at the left. The clips at the right are for the speaker

 In wiring the circuit be
sure to follow the dia-
gram carefully. The new
portion of the circuit is
indicated by the heavy
lines. Socket connec-
tions are shown below

70L7GT
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A drill savesi
tbut holes can

bme,with ecutscissors

ollars Builds

it

WHEN I finished build-
ing the receiver shown,
Iflubbed it the "Econo-

my Three," for it had cost me
only $4.06, not including the
cost of the wood for the cabinet,
which I salvaged from my work-
shop scrap pile. It was an easy
receiver to build; the hand -
wound coils were easy to make,
and the parts fitted nicely into
the chassis with plenty of room
to spare.

The chassis I purchased for
ten cents at my neighborhood
"five-and-ten." It's simply an
inverted aluminum cake pan
10" long and 61/2" wide. Being
made of thin aluminum sheet-
ing it was easier to work than
most chassis materials. In fact,
although I used a regular chassis
punch to cut the three holes for
the tube sockets, they could

Top and bottom views of the re-
ceiver showing the placement of
the parts on the ten -cent cake -
pan chassis. The regeneration
control, set back from the edge,
is mounted on a small bracket

1.1s1
0* P AltI S

Condeser,
variable,

.000S65
rad.

Conden$er,
raic, .00015

rta.
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.0005
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Tad,

400v.
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200 v.
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carbon,
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1/2 Watt.
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312 Watt.
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carbon,tWo,
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0,000
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iscellaneous:
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resistr,
on-oft

Switch,
six-vrong

Water
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Wire,
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etc.
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This Loudspeaker Set
Get -Started -in -Radio

Series
have been cut with an
ordinary pair of scis-
sors. Because of the
pan's sloping sides,
however, the 25,000 -
ohm regeneration con-
trol had to be mounted
on a small aluminum
bracket some distance
behind the front edge
as shown at the ex-
treme left. The same
screws that hold the
variable tuning con-
denser can be used to
support the bracket.

The A. C. -D. C. cir-
cuit is simplicity itself.
It uses three tubes-a
43, a 6C6, and a 25Z5
rectifier-and provides
sufficient pep to operate
a loudspeaker. Be-
cause magnetic speakers are generally
sensitive to weak signals, I chose one of
that type. It cost me 93c.

The homemade coils are quite easy to
wind. Before going into the actual con-
struction details, however, there is one im-
portant point that must be remembered:
In making the coils, adhere strictly to the

 "

ANTENNA
COIL

55 TURNS

  .
II.

 
ti AN

Nom_I
umammair.. 

Specifications for the circuit and the hand -wound pancake -type coils

The completed outfit gives loudspeaker volume with a short antenna

specifications, such as the size of the wire,
the length of the antenna attached to the
antenna coil, the distance between coils, etc.

First cut out two round cardboard disks,
one 23/4" in diameter and another 31/4".
Then divide each form into seven equal
sections and cut a slot down each line about
1/16" wide to within %" of the center. On

the smaller form wind
55 turns of No. 30
double - cotton - covered
magnet wire. Pass the
wire first over one sec -

11 tion and then under
the next - alternating
as you go round. When
finished, this will be
the antenna coil. The
larger coil is the tickler
coil and consists of 60
turns of the same wire.
In checking the num-
ber of turns, add the
turns on two adjacent
sections. In other
words, a coil of 55
turns will have twenty-
seven windings on one
"rib" and twenty-eight
on the next.

The coils are mounted
on the chassis, by means
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The wire goes over and under the form ribs

of a brass machine screw 21/2" long and two
brass -tubing spacers, 1/1" in diameter. The
tickler coil should be placed nearest the
chassis and 1" from it. The antenna coil
should be placed 3/4" above the tickler coil.
Refer to the drawing below for details.

The cabinet, whose dimensions also ap-
pear in the drawing below, can be made of
any wood that you may have in your scrap
pile. It has an open back, and the chassis
can be conveniently held in place with two
screws driven into the baseboard.

A 25' antenna should be used and it can
be left on the floor or hung out of a window.
On my version of the set I used rubber -
insulated stranded wire and it worked
particularly well. If a longer antenna is
desired, a .00005-mfd. fixed mica condenser
must be inserted in the antenna lead.

By adding to or reducing the number of
turns on the antenna coil, the set's range
can be varied to receive stations just below
or just above the broadcast band.

Dimensions for the
cabinet and the
cake -pan chassis,
and mounting de-
tails for the two
flat -wound coils

Ca6-inet

1/,.4 t:qA
n")

7214..

Chassis
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More Power
ON PAGE 10, as the first in a se-

ries of six articles on easily built
circuits for radio experimenters,

a two -tube all -electric receiver is de-
scribed. On these pages a stage of re-
sistance -coupled audio -amplification is
shown to give the set more power.

For the additional stage we will use
the triode section of the 25B8GT tube
used in the original design and six new
items from the original list of parts.
The new parts consist of a .002-mfd.
mica condenser, a 200,000 -ohm, 1/2 watt
resistor, a 1-megohm, 1/2 watt resistor, a
Fahnestock clip for the ground connec-
tion, and two fuse mounts to hold the
resistors. The .002-mfd. mica condenser
is used for coupling the detector stage to
the audio stage and is mounted on the
baseboard in a vertical position. In the
photographs, it can be seen next to the
antenna clip. The two 1/2 -watt resistors
are also mounted on the baseboard, next
to the other resistors.

In order to avoid feed -back and un-
desirable oscillation, the grid lead to the

LIST OF PARTS
(Included in list on page 10)

Condenser, mica, .002 mfd.
Resistor, Carbon, 200,000 ohm, 1/2 watt.
Resistor, carbon, 1 meg., 1/2 watt.
Fahnestock clip.
Two fuse mounts.

5,

How the two -tube se+ on page 10 should look
after adding a stage of audio amplification



for Your T o -Tube Radio
A Stage of Audio

Amplification Is

Added to the Set

Described in De-

tail on Page 10

The grid cap lead to the 25B8GT
tube should be shielded, as at
the right, to avoid feed -back.
It can be grounded to the panel

cap of the 25B8GT tube should be
of the shielded type.

The .006-mfd. tubular condenser
connected in the first design be-
tween the plate of the rectifier tube
and the ground is now used for
adding an outside ground connec-
tion to the set. The .006-mfd. con-
denser isolates the outside ground
from the ground wiring in the set.

An indoor antenna 20' to 25' long
is all that is needed with the audio
stage. If a longer antenna is de-
sired a trimmer condenser must be
inserted in the antenna lead. How
to build one from scrap parts will
be described in other sections of
this book.

I
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Six additional parts provide the new amplifier circuit
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Above, the trans-
mitter, and at the
right, the receiv-
er, both mounted
upon boards with
Fahnestock clips
used as terminals

HOMEMADE
Ao" _.elegraph

.

All connections are shown and all parts are repre-
sented in the wiring diagram of the receiver above.
At right, sender and receiver are set up for use

NEEDS NO WIRES
WITH a few inexpensive standard

radio parts you can experiment
with a new and novel type of com-

munication system. Dubbed an "audio"
telegraph because it uses waves that are
more than 30,000 meters long, the easily
built hook-up makes it possible to send and
receive dot -and -dash messages over dis-
tances of more than 200 feet without the
use of wires.

In the "audio" telegraph the ground
serves as the connecting link between sta-
tions, the receiver and transmitter being
connected to the ground by means of 30"
copper or steel rods driven deep into the
soil as shown in the photograph below. The
transmitter consists simply of an eighty -
cent telegraph key, a house buzzer, a bat-
tery, and a bell transformer. The receiver
is an easily wired conventional two -stage
audio -frequency amplifier connected to an
ordinary pair of earphones.

In the original transmitter circuit shown,
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I mounted the parts on
a 7" by 8" baseboard.
It can, of course, be
placed in a cabinet or
it and the receiver can
be housed together in
a compact portable
carrying case. When
buying the bell trans-
former, which is the
only critical part in the
transmitter circuit,
make sure that it pro-
vides a 110 -volt pri-
mary and a 12 -volt sec-
ondary. In the actual
hook-up, the windings
are used in reverse-
the 12 -volt winding
serving as the primary
and the 110 -volt wind-
ing as the secondary.
Connections to the cop-
per antenna rods and
to the 71/2 -volt battery
can be made through
Fahnestock clips
screwed to the base-
board. (See next page.)

Sends Messages
Over 200 Feet

, Follow this arrangement in mounting the parts of the two units on their
baseboards. Below, how transmitter, receiver, and ground rods are set up

BELL
TRANSFORMER

01)0)0

ANT.1 ANT.2

25. FT.

72 Fr.

SEE CIRCUIT
DIAGRAM

25 FT.

12 FT.
PHONES

(2000 OHMS)

a

b

TO TRANSMITTER
OR RECEIVERa

Wethoce of Using
Several Antenna Rods
a= ANTENNA RODS
b = ANTENNA CABLE

a
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A small suitcase provides a handy carrier for the
outfit, its batteries, and the necessary wires

For the audio -amplifier receiver, a dual-
purpose 1D8GT tube is used. The diode
portion of the tube provides the first or in-
put stage, the pentode the second or output
stage. Notice that an audio transformer is
used in the first stage and resistance cou-
pling is used in the second.

A small 11/2 -volt flash -light cell or an
ordinary dry cell, and one 45 -volt "B" bat-
tery, provide the current necessary to power
the receiver circuit. These batteries are in-
dicated on the wiring diagram together
with the socket connections.

In setting up the receiver and transmitter,
be sure to follow the directions given in the
drawing. The antenna rods must be placed
approximately 25' apart and in a line par-
allel to the line' of the rods connected to the
receiver. If a greater distance of transmis-
sion is desired, use additional antenna rods
in the transmitter circuit and place them in
open curves facing toward the receiver.

PARTS FOR "AUDIO" TELEGRAPH
Amateur transmitting key.
Bell transformer (see text).
House buzzer.
Audio transformer, 3 -to -1 ratio.
Baseboard octal socket.
Tube (1D8GT).
Fahnestock clips (eight).
Headphones, 2,000 ohm.
Antenna rods (four, see text).
Mica condenser, .005 mfd.
Tubular paper condenser, .002 mfd., 600 v.
Carbon resistor, 1/2 watt, 1 meg.
Carbon resistor, 1/2 watt, 50,000 ohm.
Miscellaneous: Flash -light batteries, "B"

batteries, wire, baseboards, etc.

A
Three -Tube
Phonograph

Receiver
LTHOUGH designed primarily as a

phonograph amplifier for use with
either a crystal or a magnetic

pick-up, this three -tube set of the "Get
Started in Radio" series which begins
on page 10, is so versatile that it can
'be used for other purposes as well. Con-
nected to a simple crystal receiver
through a 3 -to -1 -ratio transformer, for
instance, it can be used to provide loud-
speaker volume on near -by broadcasting
stations. Used with a microphone, it
can be made to serve as a small public-
address system.

The parts for the amplifier were all in-
cluded in the main list of parts given in
the first article. If you bought the list
complete you have nothing more to buy,
for even the baseboard can be used again
by turning it bottom side up to conceal
the holes that were made in mounting

An earphone can be used as a public-address mike
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The Get -Started -In -Radio Series
the parts for the first
three circuits.

Your first job will be
to take apart the four -
tube receiver construct-
ed on page 16. Be care-
ful in removing the
parts, as many of them
will be used again.

Both tubes (25B8GT
and 70L7GT) are used
in the amplifier circuit.
The 25B8GT, not using
its triode section, serves
as the input stage and
the 70L7GT provides
the output. As shown
in the diagram, resist-
ance coupling is used
and offers sufficient vol-
ume for ordinary use.

In placing the parts,
follow the photographs.
Mount the 25,000 -ohm
tone control, the 250,-
000 -ohm volume con-
trol, and the on -off
switch on the front
panel. The volume con-
trol fits conveniently in
the space vacated by
the variable tuning con-
denser used in the pre-
vious receiver circuits.

When used as a
phonograph amplifier,
the unit should be con-
nected to a high -im-
pedance pick-up with
a rating of approxi-
mately 18,000 ohms.

I
.

.150
MEG.

11

  
=MOM
 

U

irrr
.

Soldering iron and pli-
ers are the only tools
needed to assemble the
inexpensive amplifier

How the parts are wired.
Below are the two
socket wiring diagrams

SC d G Sc
(c AP)

RooKp

oaG 0 Ko
2558GT (Tot. vosaS) 7006r
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Servicing Your Radio

CHANGING PILOT LIGHTS is a simple operation
in servicing a small A.C.-D.C. receiver, but
be sure that you disconnect the radio at the
wall socket-don't just turn off the switch.
A serious short can occur if the pilot -light
bracket and holder drop on the tuning con-
denser or chassis.

SQUEALING AND WHISTLING that make it im-
possible to tune in a station clearly on a
small A.C.-D.C. receiver may mean failure
of one or both of the filter condensers shown
in the photograph above and the diagram
below. The noise is usually accompanied by
a noticeable loss in volume. If defective,
the condensers must be replaced.

 

MIMS

INCREASED HEATER VOLTAGE may be necessary
if the rectifier tube burns out quickly on an
A.C.-D.C. radio having a new high -voltage
heater tube and no line -cord resistor. Try
replacing the 3525-GT/G rectifier tube with
a 45 -volt rectifier, such as. a 42Z5-GT/G, tO
increase the heater voltage to 120 volts.

THE PAPER TUBULAR CONDENSER connected be-
tween the power pentode tube and chassis,
as shown in the diagram below, may be
shorted if an A.C.-D.C. radio has gone dead
except for the heater glow inside its tubes.
This is especially true if, upon testing, the
D.C. voltage to the tubes shows only about
20 volts. Remove the power pentode tube
(a 43, 25L6, 50L6, or similar tube) from its
socket, and test the condenser by placing
an ohmmeter across it. If the needle on the
meter swings over, the condenser is shorted
and a new one must be installed.

Oft

*  .  
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A
Four -Tube

TRF Receiver
The Get -Started -in -Radio

Series

THIS radio is the sixth and last in our
I "Getting Started for $8.95" series.

The set is a four -tube, tuned -radio -
frequency receiver with an untuned
stage of radio -frequency coupled to a
tuned detector stage with regeneration.
Only one coil and one tuning condenser
are required, instead of a ganged con-
denser and a pair of matched antenna
and radio -frequency coils. The antenna
coil has been replaced by a 200,000-
ohm, 1;1,, -watt resistor between the grid
of the 25B8GT (pentode section) and
the chassis.

The radio -frequency portion of the
set remains the same as in the previous
article, except that an audio stage has
been added. The audio stage is re-
sistance -coupled. Bias for the pentode
portion of the 70L7GT tube is obtained
by means of the 600 -ohm resistor and
10-mfd. electrolytic condenser.

The antenna should be from 20' to
100' long. No ground should be used
unless it is attached to the chassis
through a .1-mfd., 600 -volt condenser.

The dual-purpose 70L7GT tube with its
glass bulb removed to show the cylin-
drical arrangement of the elements

Two tubes serving as four power fl)is loudspeaker radio

The same chassis and panel used before can be used again

1.0
*If

40

1101

A 200,000.ohm resistor between the pentode grid and the chassis rep.aces an antenna coil in the hook-up

4 II

O
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The twin phonographs and amplifier are installed in a 26" suitcase, the speaker in a matching hatbox

INEXPENSIVE

DUAL -TURNTABLE

PHONOGRAPH
Portable and Easy to Build, It
Provides Sound Accompaniment

for Your Own Home -Movie Films

ALL SORTS of entertainment possibilities
are opened with this easily built twin -

table phonograph. If you are a music lover,
it will allow continuous reproduction of your
favorite symphonies and operas. If you like
nonstop music for dancing, it will supply
that. And if your hobby is home movies, it
can be used to provide realistic fade-in and
fade-out accompaniments and sound ef-
fects for your favorite films. Complete and
housed in two pieces of luggage for easy
carrying, the outfit can be built for $35.

The containers for the equipment consist
of a standard 26" week -end bag and a
standard hatbox, matching in color and de-
sign. Into the larger bag go the two self-
starting, A.C. motors with 9" turntables,

Close-up of the mo-
tor panel showing the
two turntables and
pick-up arms, and the
tone and fader con-
trols. The switches
next to the turntables
operate the phone
motors. While one
unit plays music, the
other may provide
the incidental sounds
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two crystal pick-ups, and the 4 -watt am-
plifier system with fader and tone control.
In the hatbox is the 8" permanent -magnet
speaker, provided with a 25' length of heavy,
rubber -covered cable so that the speaker
can be placed beside a movie screen. At one
end of the table is a microphone -type plug
which fits into the jack at the motor panel.

On the motor panel, which is a 1/2" by
151/8" by 24 78 " sheet of plywood, are mount-
ed two S.P.S.T. toggle switches for starting
or stopping the two phonograph motors.
The motors should maintain a constant
speed of 78 revolutions per minute at all
times. Those used by the author have large
bearings and laminated-bakelite helical -cut
gears completely inclosed and protected.

Above the three -tube amplifier is an open-
ing 31/2" by 10" and protected by a piece of
cane sheeting 41/2" by 11". The cane sheet-
ing may be obtained at any large hardware
store. It should have a coating of black
enamel paint to prevent rust and enhance
the general appearance of the equipment.

On a small black -crackle aluminum panel,
21/2" by 6", are mounted the two fader con-
trols regulating the output of each pick-up,
the tone control, and the amplifier on -and -
off switch which is mounted on the 250,000 -
ohm tone control.

The fader controls are two 100,000 -ohm

How the two units are set up for use.
The phonographs are beside the movie
projector where the operator can put
on and change records and regulate the
volume. The speaker unit, connected by
a 25' cable, is placed near the screen

as

variable resistors connected in series be-
tween the control grid of the input triode
and ground. Across these is a 1-meg., 1 -
watt carbon resistor.

The 6C5 is resistance -coupled to the 6F6
pentode by means of the 50,00.0 -ohm, 1 -watt
resistor, the .1-mfd. coupling condenser, and
the 500,000 -ohm, 1 -watt grid resistor. Am-
plification is ample with the crystal pick-
ups used to operate the 6F6 at its maximum
output of 31/2 to 4 watts.

The power transformer has three second-
ary windings -300+300 volts at 60 milliam-
peres, 5 volts at 2 amperes, and 6.3 volts at
2.5 amperes. A 30 -henrys choke, rated to
pass 75 milliamperes, and two 12-mfd. elec-
trolytic condensers constitute the filtering
circuit. A 10,000 -ohm, 1 -watt resistor in the
plate circuit of the 6C5 and by-passed by an
8-mfd. electrolytic condenser stabilizes the
amplifier and prevents feed -back.

A high -mu triode (the 6F5) may be sub-
stituted for the 6C5 if greater volume is de-
sired. However, the output of this amplifier,
with the 6C5, is ample even for a small
dance hall. If needle scratch is noticeable,
an inexpensive scratch filter may be con-
nected in the output of each pick-up unit.
The filters can be mounted beside the mo-
tors under the motor panel.

Instantaneous changing of the records is
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Top and bottom views of the amplifier chassis which should be
bolted to the bottom of the suitcase under the motor -panel grill.
Metal tubes are used-an important advantage in portable units

possible with the twin pick-up
units, one record being readied
while another is playing. For
home -movie work, records or
parts of them can be faded in
or out at will. And, if desired,
a sound -effects recording may
be played simultaneously with
an instrumental recording.

Ilya Laskoff, composer and
conductor for the Columbia
Broadcasting Company, sug-
gests the following records for
use with home -movie scenes:

For ocean scenes, Debussy's
"La Mer" and Mendelssohn's
"Fingal's Cave." For western
scenery, Ferde Grofe's "Grand
Canyon Suite" and "The Plains"
by Bernard Rogers. For pic-
tures of children, Debussy's
"Children's Corner." For coun-
try scenes, "Pastoral Sym-
phony" by Beethoven.

For industrial scenes of ship-
yards, railroad terminals, or
factories, Mr. Laskoff's choice
is either "Ironworks" by Mos-
solow, or "Steel Mills" by
Ferde Grofe.

Pictorial diagram of parts under
the motor panel. Needle -scratch
filters may be added if necessary

7-
rYYiiiii
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LIST OF PARTS
Power transformer, 600

volt, 50 ma , 5 volt, 2
amp, 6-3 volt, 2% amp

Filter choke, 30 henrys, 400
onm

Universal output trans-
former

Tubes, 6C5, 6F6, and 5W4.
Crystal pick-ups (2).
Phonograph motors L(2)

with 9" turntables.
P M speaker, 8".
Suitcase (26" size).
Hatbox
Chassis, 11,x" by 4" by 12".
Octal wafer sockets (3).
Shielded hook-up wire
S.P S T. toggle switches (2)
Volume controls, 100,000

ohm (2)
Tone control, 250,000 ohm
S P S T -switch cover plate
(for above)

Electrolytic condensers 12
mfd , 450 volts (2), 25
mfd , 50 volt, 5 mfd ,
50 volt, and 8 mfd , 450
volt

Tubular condensers, .05
mfd , 400 volt, and .1
mfd., 400 volt.

Carbon resistors, 500 ohm,
5 watt, 2,500 ohm, 1
watt, 10,000 ohm, 1 watt,
50,000 ohm, 1 watt, 500,-
000 ohm, 1 watt, and 1
11108 1 watt
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Above is a corn.
pieta wiring dia-
gram for the am-
plifier and loud-
speaker circuit.
The motor frames
are grounded to
the control panel

In this pictorial di-
agram, the placing
of the parts of the
amplifier circuit
above and below
its chassis are
shown in detail. In
making all connec-
tions, use solder
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CAP
NO CONNECTION

.3
7. *28I  

6K7 AND 6J7 25A7G
PIN No I GROUNDED (ALL TUBES SHOWN
TO CHASSIS BOTTOM VIEW)

Follow the numbers in the
circuit diagram for making
the tube -base connections

FLOUR CONTAIN

Matching kitchen bins, the radio is both
decorative and handy. The lettering and
trim are in black on an ivory background

x I..,,,.

liglik
P. .
4IP .. POP. .. I

An
A.C.-D.C. Three -Tube

Receiver

>.
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ESIGNED specially for
use in a kitchen or
kitchenette, this com-
pact three -tube broad-

cast receiver is built to match
the conventional canisters
used by housewives to store
flour, sugar, and other dry
groceries. Operating on either
alternating or direct current,
the set can be plugged into
any house -wiring outlet and
requires only a short anten-
na and no ground.

To match the set of canis-
ters already in the writer's
kitchen, the wooden receiver
cabinet was finished in ivory
enamel with black lettering
and trim. The word "FLOUR,"
which appears on the front
just above the tuning dial,
was painted on free -hand.
However, if the reader pre-
fers, he may cut the letters
from a strip of black elec-
trician's tape, and then press
each letter in place. A§ elec-
trician's tape is already ad-
hesive, no glue will be re-
quired. Black paper letters,
available at most large sta-
tionery or art -supply stores,
also can be used, if desired.

Since most kitchen con-
tainers have some sort of
handle on the top, the writer
placed the volume control on
the top of the cabinet. The
knob makes the general ap-
pearance of the receiver more
realistic. The speaker was
mounted on the right side in
order to leave room on the
front for the word "FLOUR."

In designing the circuit,
one of the new ultra -midget
combined pentode and recti-
fier tubes was chosen as a
combination rectifier and
power tube to save space and
make the chassis as compact
as possible.

Two all -metal tubes are
used in the radio -frequency
and *detector stages and are
coupled through shielding iron -
core coils. This provides max-
imum efficiency and results
in an increase in sensitivity
with the result that a greater
number of stations can be
heard with this set than with
most standard A.C.-D.C.

6K?

- 4

Note the arrangement of
the tubes, coils, and con-
denser on top the chassis

f

This bottom view of the chassis
will aid you in wiring the set
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tuned -radio -frequency receivers. Ade-
quate filtering in the plate circuit of
the detector tube avoids instability
caused by feed -back between the
audio and, detector stages.

The chassis, which can be cut and
bent to shape easily from sheet
aluminum, measures 11/2" by 5" by
51/2". The front and back should be
left open to provide ventilation for
the 2,500 -ohm filter resistor. In order
to provide plenty of room for mount-
ing the resistors and by-pass condens-
ers, the dual electrolytic condenser
should be placed above the chassis.
As shown in the photographs, it will
fit under the output transformer of
the five -inch, permanent -magnet
loudspeaker. Before installing the
speaker, a piece of metallic cloth,
which can be obtained from a radio -
supply house, should be cut to shape
and glued over the speaker opening
on the inside surface of the cabinet.

As with all radio -circuits, caution should be
exercised in making the various connections,
particularly those to the tube sockets. Re-
member that filament voltages are low, plate
and grid voltages are high by comparison,
and that one slip may destroy a radio tube.
All connections should be made carefully with
solder, and connecting wires should be made

LIST OF
Tuning condenser, two -

gang, .00036 mfd.
Tubular condensers

(three), .1 mfd.
Tubular condenser,

.05 mfd.
Tubular condenser,

.01 mfd.
Fixed condenser, mica,

.002 mfd.
Fixed condenser, mica,

.001 mfd.
Fixed condenser, mica,

.00025 mfd.
Electrolytic condens-

ers, 50 volt, 5 mfd.;
ultramidget, ultra -
thin, 8 and 8; and
50 volt, 10 mfd.

Line -cord resistor,
280 ohms.

PARTS
Resistor, 2,500 ohm,

10 watt.
Resistor, 400 ohm,

1 watt.
Half -watt resistors,

meg., 20,000 ohm,
2 meg., 200,000 ohm,
and 300 ohm.

Antenna and radio -
frequency coils,
shielded, iron -core.

Volume control and
switch, 15,000 ohms.

Radio -frequency plate
choke, shielded
30 mh.

Miscellaneous - Midg-
et wafer 8 -prong
sockets, tubes (see
diagram), speaker.

F
L
0
U

Putting finishing touches on the cabinet. At the
right h a rear view of the completed set. The
knob on the top is the receiver's volume control

as short as possible
good performance.

The reader will find that the wiring of the
tubes will be greatly simplified if he will com-
pare the numbering of the terminals on the
tube -socket diagrams with those appearing in
the circuit diagram.

In operating the receiver, thirty or forty
feet of flexible insulated wire strung around
the molding or baseboard will provide good
reception As with all A C -D C. receivers,

no ground connection should be used,
since the circuit is already grounded
through the power plug.

to insure low losses and
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Two -Tube Receiver
BRINGS IN FOREIGN STATIONS

Three controls operate the long-range receiver

ALTHOUGH it operates without high -
voltage "B" batteries, the two -tube,
all -wave receiver illustrated will bring

in London, Rome, and Berlin as easily as
local broadcasts. Using two 6C6
tubes, the circuit is basically an im-
provement over the original "B"
batteryless set. The secret of
the hook-up lies in a reversal of
the grids in the tubes. In this re-
ceiver, the suppresser grid (4) in
each tube becomes the control grid,
while the two grids nearest the
cathode (3 and cap) are connected
to the positive side of the three -
volt "B" supply. This arrangement
causes an unusually large number
of electrons to flow from the cath-
ode toward the plate, and results

Mount tubes, tuning condenser, transformer, and plug-
in coil atop the chassis; other parts (left) below it

in increased power at low voltages.
For short-wave reception, a "B" supply of

3 volts is used, but for the broadcast band
this may be reduced to 11/2 volts. With a
short aerial, no antenna trimmer condenser
is used. For longer aerials, use either a .001-
mfd. or a .00025-mfd. condenser. The fila-
ment rheostat must deliver from 3.4 to 3.8
volts to the tube heaters.

V    
I I I

41 _
..:.

111.:
.

T.

 

NAAAA

Specifications for the parts are given in this wiring diagram
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Two-way Radio Station
COSTS $18 TO BUILD

Adjusting the midget transmitter
described in this article. Left, the
receiver, and right, the sending key

FOR the amateurs specially
authorized by the Govern-
ment to use transmitters

for specified emergencies, a
complete sending and receiv-
ing station is detailed on these
pages. Inexpensive and com-
pact, as well as easy to build,
the efficient short-wave receiv-
er and "punchy" little trans-
mitter will provide an excellent
stand-by station in case of
trouble in regular equipment.

A choice of two circuits is
given for the receiver. As a
straight one -tuber plus recti-
fier tube, the set will pull in
South American stations and
several amateurs-final results
depending, of course, on the
locality and position of the
antenna. As a two -tuber plus

On the transmitter chassis, left, are
a four -prong 80 -meter plug-in coil,
crystal, and I I7N7GT tube. Shown
in the view from underneath are the
filter choice, two I6-mfd. electrolytic
and two paper tubular condensers
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the rectifier, it should bring in the European
stations and several more amateurs in the
United States and possibly South America.

A few simple alterations change the re-
ceiver to. a three -tube set, so we will de-
scribe only the two -tube version. This cir-
cuit calls for a 6J7 as a pentode detector
and a 25Z6 as a half -wave rectifier. Both
tubes are metal and require no external
shielding. A six -prong coil is used and on
it are three windings-a primary or anten-
na, a secondary or grid, and a tickler wind-
ing.

There are two antenna connections at the
back of the chassis-one leading straight to
the primary winding, the other through a
.0001-mfd. mica condenser to the grid wind-
ing. The first is used when an outside an-
tenna longer than 50' is employed, while
the other is for short indoor antennas up to
30' or 40'. Tuning is accomplished with the
.00014-mfd. condenser (the small dial to the
left of the center dial in photo). When a
band such as the 80 -meter amateur band
is tuned in, it is spread out over a 180 -deg.
arc by means of the band -spread condenser
(the large center dial). This system aids
tuning on short waves.

Regeneration is controlled
by the 50,000 -ohm variable
resistor in the screen circuit
of the 6J7. This type of re-
generation is extremely
smooth and eliminates the
loud "plop" as the receiver
goes into oscillation. Any
type of magnetic phones may
be used if the resistance is
between 2,000 and 4,000
ohms.

Ample filtering is provided
by the 20,000 -ohm, 5 -watt
wire -wound resistor and the
two 20-mfd. electrolytic con-
densers. No hum should be
heard, even at the point of
oscillation, but if it is, try
increasing the .01-mfd. tubu-
lar condenser in the plate
circuit of the rectifier (25Z6)
to about .1 mfd.

The transmitter uses the
new 117N7GT, which is a
Combined power pentode and
rectifier tube. It has a 117 -
volt heater, does not need a

Amateur -band tuning is done with
the coil (right) on the receiver
chassis. The tubes are 6J7 and
2626. Above the two electrolytic
condensers, at left in the bottom
view, is the wire -wound resistor.
The RF choke is shown at right

line -cord resistor, and operates directly off
a 115 -volt AC or DC line. Tuning is done
with the .0001-mfd. variable condenser
across the four -prong plug-in coil. The an-
tenna coupling is adjusted by the other
.0001-mfd. variable condenser in "the an-
tenna lead. A crystal in the grid circuit of
the pentode stabilizes the signal and pre-
vents transmitter drift. The key is inserted
in the cathode and by-passed by a .1-mfd.
tubular condenser. Another .1-mfd. tubular
condenser across the 115 -volt line smooths
out any remaining "ripple" in the signal
sent.

Tuning a transmitter correctly involves
patience, but can be done easily with the
aid of a 0-50 milliammeter. With the an-
tenna disconnected and both variable con-
densers in mesh, the 0-50 milliammeter
(which is connected across the key termi-
nals) should read 35 milliamperes. Gradual
reduction of the capacity of the tank or
tuning condenser will dip the needle to
about 18 milliamperes. Further reduction
will cause the needle to jump back to about
23 milliamperes and stop there. Regulate
the tuning condenser so that it reads about

y.
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LISTS OF PARTS
TRANSMITTER

Cabinet, 71/2" by 41/2" by 41/4".
Four -prong 80 -meter plug-in coil.
Rubber line cord and plug.
Octal wafer socket.
Four -prong wafer socket.
Mounted crystal, 80 meters.
Five -prong socket for crystal.
Pentode -rectifier tube, 117N7GT.
Filter choke, 12 Henrys, 250 ohms.
Toggle switch, S. P. S. T.
Condensers: Mica, .001 mfd.; elec-

trolytic (2), 16 mfd., 150 volts;
paper tubular (2), .1 mfd., 600
volts; tuning (2), .0001 mfd.

Carbon resis.,or, 1/2 watt, 50,000 ohm.
Ceramic ante.ina binding post.
Transmitting key.

RECEIVER

Cabinet, 71/2" by 41/2" by 41/2".
Six -prong 80 -meter plug-in coil.
Midget RF choke, 2.5 millihenrys.
Resistor line cord. 290 ohms.
Octal wafer sockets (two).
Six -prong wafer socket.
6J7 triple -grid dectector tube.
25Z6 half -wave rectifier.
Variable resistor, 50,000 ohms.
Attachable switch, S. P. S. T.
Condensers: Electrolytic (2), 20

mfd., 150 volts; mica (3), .0001
mfd., .00025 mfd., and .0002 mfd.;
tubular paper (2), .1 mfd., 600
volts, and .01 mfd., 600 volts;
tuning (2), .00014 and .00002 mfd.

Resistors: Carbon (2), 100,000
ohms, 1/2 watt, and 1 megohm,
1/Z watt; wire -wound, 20,000
ohms, 5 watts.
EXTRAS FOR THREE -TUBE RECEIVER

Resistor line cord, 260 ohms.
Pentode -rectifier tube, 32L7GT.
Condensers: Electrolytic, 5 mfd.,

25 volts; paper tubular (2), .002
mfd., 600 volts, and .05 mfd.,
600 volts.

Resistors: Carbon (3), 1 watt, 600
ohms; 1/2 watt, 500,000 ohms, and
1/2 watt, 250,000 ohms.

20 milliamperes or at a degree on
the dial where it is slightly more
out of mesh than at the maxi-
mum dip of the needle.

Now connect the antenna. The
needle will instantly jump back
to 35 milliamperes. Turn this
time the antenna condenser until
the needle dips to about 30 milli-
amperes. Turning the condenser
further out of mesh will cause the
needle to dip to about 25 milli-
amperes. However, the antenna
is correctly loaded at the 30 milli-
ampere reading, so turn the con-
denser back until the reading is
again 30 milliamperes.

NOTISNALTS OF CONDENSER
ARE INSULATED FROM

1 METAL CASE SY RUSSER
GROMMETS

ANTENNA
INSULATOR

000IMFD

TUNING CONDENSER SWITCH

IMFD

I MFO

0001 MFO

ANTENNA CONDENSER

15 MFD

16MFD

- KEN, JAC14 I

0 16--,\
0 . 0 rs. 1

C011 -o
 6 r.,00

CRYSTAL
117N7GT

I
001

/
...

FILTER 1
TRANSFORMER

".J

Pictorial diagram of the midget radio transmitter using the
new I I7N7GT combination power pentode and rectifier tube

Below, complete wiring diagram of the transmitter. About 3
watts are fed into the antenna by this little sending outfit
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Below, wiring diagram for the
two -tube receiver, showing all
connections. Base diagrams of
the 6.17 and 25Z6 tubes at left

0 e

At left, a pictorial diagram of the
two -tube receiver, the building of
which is described in the preceding
pages. It will get South American
stations and a number of amateurs

Complete wiring dia-
gram for adding a third
tube to the receiver. This
brings in several more
stations here and abroad

CABINET AND CHASSIS. The same type
sloping -panel cabinet, shown below, is
used for both transmitter and receiver

CAASi net

154
ar-

4 -
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COMBINATION

RADIO RECEIVER
AND

AMPLIFIER

USING an inverted metal letter holder,
found in most stationery stores, in-
stead of the usual steel radio chassis,

this instrument combines into one unit a
TRF broadcast receiver and high fidelity
P.A. amplifier. By an unusual circuit ar-
rangement all five tubes are in operation
when the instrument is in use either as a
radio receiver or as a Public Address am-
plifier, that is, the radio frequency stage
and detector stage double as the first two
stages of the P.A. amplifier.

An analysis of the circuit shows at once
that no power transformer is employed.
The circuit is operated only on straight AC
current. In spite of the lack of a power
transformer, the output from the rectifier

circuit is still higher than the line -
200 volts to be exact-and the maxi-
mum power output of the 25L6-GT/G
tube, about 5 watts, can be obtained.
The high plate voltage is obtained
by using a voltage doubler circuit 
with two 35Z5-GT/G's.

When the upper feed line in the
diagram is positive, current flows
through the lower tube and the 30
mfd. condenser and charges the con-
denser. When the reverse condition
occurs on the other half of the cycle,
the power line lead to the cathode is
positive and no current can then

lop and bottom views of the receiver and amplifier.
The condenser is raised to be in line with the center
of the dial. In the tube bank, those unshielded are
35Z5-GT/G's. The unshielded coils are shown below

LIST OF PARTS
Metal letter holder.
Dial, 8". Octal sockets (5).
Socket and plug, 4 -prong.
Electrodynamic speaker, 6",

field 450-500 watts.
Output transformer, 2,000 ohms.
Toggle switches: S.P.S.T. on -off,

S.P.D.T. radio-phono.
Volume control (2): 250,000

ohms, 750,000 ohms.
Tone control, 50,000 ohms.
Coils, unshielded: RF, antenna.
Tubes: (2) pentode -triode 12B8-

GT ; beam power 25L6-GT/G;
(2) half -wave rectifier 35Z5-
GT/G.

Condensers: Tuning, 2 -gang.
Paper tubular, 400 volts, (3)
.05 mfd., (2) .06 mfd., (3) .1
mfd. Electrolytic, 50 volts, 5
mfd., (2) 10 mfd.; 250 volts, 12
mfd.; (2) 450 volts, r l mfd.

Resistors: Carbon, 1h watt,
3,000 ohms, 125,000 ohms, 150,-
000 ohms, 200,000 ohms, 400,000
ohms, (2) 750,000 ohms, 1.5
megohms; 1 watt, 8,000 ohms,
30,000 ohms; 2 watts, 600
ohms. Line -cord, 140 ohms.
Wire -wound, 10 watts, 2,000
ohms.
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flow through this tube. The plate of the
other tube, however, is also positive and can
now operate and permit current flow to
charge the upper condenser. Since the two
condensers are connected in series and are
charged 60 times a second, the useful volt-
age delivered to the speaker -field choke
and filter condenser is equal to twice the
power line voltage.

Tracing the wiring diagram further and
beginning with the antenna circuit, you will
notice that the pentode section of one
12B8-GT tube is used as an RF amplifier,
which is a transformer coupled to the pen-
tode section of another 12B8-GT acting as a
biased detector. The triode portion of the
first 12B8-GT is employed as a pre -am-

 'Aw

Volume controlcontrol is below the tuning knob at the
center of the front panel. In the rear view at
the right, the speaker leads are shown plugged in

6-"mo
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plifier stage, while the triode portion of the
second 12B8-GT becomes the second stage
of the five -tube amplifier. Pick-up connec-
tions are made into this stage. The output
from the two 12B8-GT's is fed into the
25L6-GT/G power amplifier, a switching ar-
rangement in the grid circuit connecting
either the pentode stages (radio) or the
triode stages (P.A. amplifier).

No radio cabinet is shown for this re-
ceiver-nothing but a polished front panel
-as it was felt that the reader might like
to try his hand at designing his own cabi-
net, especially if he is proficient in wood-
working. If time is important and there is
an old radio console handy, the chassis can
just as well be slipped into that cabinet.

6 .

Complete wiring diagram showing in detail the connections for the radio receiver and P. A. amplifier.
Left, above, a sketch showing the layout of the parts, and left, below, a base layout for the tubes
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servicing Your Radio -Radio -
COME of the most annoying experiencesSOME

with old -model receivers or new models
that have been in use for some time are
caused by humming. This can be traced to
several sources, most of them within the
scope of the amateur repair man. Among

the most frequent are ,hum in the phono-
graph of a combination set or in- an older -
type electrodynamic speaker, or that caused
by a broken filament resistor, weak or gassy
tube, or faulty electrolytic condenser. The
pictures below illustrate the cures.

WHEN the hum occurs in the speaker only when
the phonograph is being used, ground the pick-up
arm and motor frame to the radio chassis, both leads
from the pick-up being grounded with braided shield
covering. If the hum persists, a 1/16" metal plate,
8" to'12" in diameter, will act as a magnetic shield
if screwed to the motor board between the motor and
turntable.

SHOULD an old -type elec-
trodynamic speaker lack
a "hum -bucking" winding
on the voice coil, connect
a 30 -ohm, 10 -watt, center -
tapped potentiometer
across the power trans-
former's 2.5 -volt or 6.3 -
volt heater winding in
series with the voice -coil
winding. A short, soldered
wire serves as a center tap.

FILAMENT resistors, used
in earlier models before in-
directly heated tubes were
perfected, must be re-
placed if they are broken.
They are connected across
the filaments of RF and
other tubes to supply grid
bias current and balance
out hum from the power
transformer's AC filament
winding.

Often hum can be corrected by replacing a weak
or gassy rectifier tube. If hum increases after the
sct has been on for a while, a power tube may be
at fault, especially an old 47 power pentode tube

,11
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Electrolytic condensers go bad for many reasons-
they may have open or short circuits, or the wet
type may dry out and lose effective capacity. In
any ease, the best bet is to get a new condenser



"LETTER"
RADIO

CAN BE MAILED

HERE is a novelty radio re-
ceiver that you can slip
into an ordinary envelope

and mail to one of your radio -
minded friends as an amusing
birthday or holiday greeting.
Mounted on a conventional sce-
nic post card and covered with a
second post card so that all wir-
ing is concealed, the set consists
of a simplified tuning coil and a
crystal detector. With earphones
clipped to two of its paper -fas-
tener terminals and a ground and
antenna attached to the two re-
maining terminals, the set is
ready to bring in near -by broad-
casting stations. Tuning is ac-
complished by fastening a small
spring clip to the various taps
on the homemade "spider -web"
tuning coil, while a sensitive
spot on the crystal can be found
by shifting the cat whisker from
one point to another until a sta-
tion is heard in the earphones.
The tuning coil is made by inter-
lacing 100 turns of No. 30 double -
cotton -covered wire around sev-
en "spokes" cut in a 23/4" diameter card-
board disk, as shown in the drawing below.
The coil should be tapped every twenty turns
by removing the insulation and applying a
blob of solder. The two post cards, which

011,-;Itiot

The letter radio can be mailed out of town for six cents. It
is tuned by moving a spring clip from one coil tap to another

form the "chassis" and "cabinet" of the tiny
receiver are held together by the paper -
fastener terminals. To save space, flat
copper ribbon was used in making the vari-
ous connections.

The tiny receiver with its post -card "cabinet" removed
to show the wiring. Circuit and coil are shown at right
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You Can Build

FM RECEIVER FOR $22
A Complete Eight -Tube Set

THIS unit is not just another FM con-
verter, but a complete eight -tube FM
receiver, and it can be built for only

$22. Extremely compact, it is mounted in
a cabinet usually sold for four -tube re-
ceivers.

A simplified version of the original FM
circuit is used, a circuit so rapidly becom-
ing standard that a kit of low-cost com-
ponents has been put on the market. These
parts, used in this design, are a set of three
FM coils (antenna, RF, and os-
cillator), three special FM I.F. Front
transformers peaked at 4,300 kilo-
cycles, a discriminator transform-
er, also peaked at 4,300 kilo-
cycles, and a three -gang tuning
condenser, each section having a
capacity of 7-22 mmfd.

The main difference between a
standard broadcast superhet and
an FM superhet is the use of a
limiter tube and a "discrimina-
tor" stage. Otherwise this FM
receiver consists of the usual R.F.
stage (converter stage) and two
I.F. stages (second detector and
audio stage). The "discrimina-
tor" stage makes possible the de-
tection of FM impulses and dis-
criminates against standard or
amplitude -modulated impulses.

In an FM receiver all grid and plate
leads must be as short as possible, espe-
cially in the RF and converter stages. The
layout here allows short leads between the
tube prongs, condensers, coils, etc. The
10,000 -ohm, 1 -watt loading resistors across
the secondary windings of the coils stabilize
and balance the I.F. circuits. An elaborate
decoupling system in each plate and screen
lead of the first five tubes eliminates feed-
back between the circuits which would cause
oscillation. The rectifier tube and circuit
deliver 250 volts at about 60 milliamperes.

panel of the FM receiver described in this article

Top view of chassis, showing the compact layout of
tubes, transformers, condensers, and speaker, which
permits installation in a small, four -tube cabinet -

4r-{

Bottom of chassis. Note filter choke in center
and the special FM coils on extreme right. A
phone jack indicated in diagram is not shown
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It is difficult to align
an FM receiver, and a
dependable dealer will do
it for you. Those who are
ambitious, however, and
can obtain a signal gen-
erator can do it at home.
Align the discriminator
transformer by applying
a signal of 4,300 kilo-
cycles to the grid of the
6SJ7 and connecting an
0-1 ma. meter with a
100,000 -ohm resistor in
series with the meter
across the 6H6 cathode.
Adjust the secondary
trimmer of the discrimi-
nator until a movement
of the meter's needle is
noted. As the trimmer
is tuned, the meter will
go plus or minus, either
side of the resonant frequency. Set the
trimmer so the meter reads zero voltage.
The primary trimmer of the discriminator
transformer is adjusted to the maximum
reading when it is connected between the
center tap of the transformer and ground.

To align the I.F.'s the same 0-1 ma. is
connected in series with the grounded side
of the 50,000 -ohm variable resistor (sensi-
tivity control). By-pass the meter with a
.02-mfd condenser, and apply a 4,300 -kilo-
cycle' signal to the grid of the preceding
6SK7. Tune the transformer for a maxi-
mum reading on the meter. Apply a signal
to the next 6SK7 and repeat the procedure.
To align the trimmer condensers on the
three -gang tuning condenser, tune in a sta-
tion and adjust each trimmer, by ear, until
the station is received at maximum volume.

Making final adjustments. Since the tubes and
power transformer generate heat, two four -inch
ventilation holes should be cut in cabinet's back

Adjusting the trimmer condensers. The steel cabinet has a hinged Rd

If the set is located within ten to 15
miles of an FM broadcasting station, a
short piece of wire (about ten feet) con-
nected to point "b" on the antenna binding
post will suffice, but for best results a spe-
cial doublet FM antenna should be con-
nected to "a" and "c" on the binding post.

There are two important points about FM
reception to keep in mind. First, the dis-
criminator stage will not operate satisfac-
torily unless a sufficiently strong signal
reaches the grid of the 6SJ7. Secondly, the
range of FM is limited to about 50 miles.

The five -inch permanent magnet speaker
does not do justice to high-fidelity FM re-
ception. It is better to buy one of the
high-fidelity speakers now sold for FM re-
ception and use the small speaker just for
speech or for monitoring the reception.

(CONTINUED)

View of the RF portion of the FM chassis, showing
the three -gang tuning condenser, the 6SK7 RF tube
at front, and the 6SA7 mixer tube held in the hand
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SIMPLIFIED PUSH-BUTTON REMOTE -CONTROL

IF YOU have always wanted a simplified re-
mote -control tuner for your broadcast re-
ceiver here is an easily built unit that needs

neither motors nor expensive equipment and
requires only a minimum of connections to

your receiver circuit.
With it, you can turn
your set on or off, select
any one of six stations
merely by pushing a but-
ton, and control the vol-
ume, all without budg-
ing from your armchair.
Provided with a long
cable, the small remote -
control box can be car-
ried to any room in your
house.

Basically, the unit
operates by automat-

". cally connecting into the
receiver preset padding
condensers that tune the
circuit in place of the- usual tuning condenser.
Operating one of the
buttons on the push-but-
ton147 tuner switch panel
in the remote -control

11

box energizes a corre-
sponding relay at the
receiver which serves to
connect the desired con-

/
densers into the circuit
In the unit shown, six
tuning buttons are em -

1g

it
Dia
111311IPMEM=iimenis

This comprehensive diagram shows the wiring of the
remote -control tuner, the relay sysfem which tunes
the radio circuit, and the receiver connections
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Fits Any Broadcast Set
UNIT IS EASILY ASSEMBLED FROM INEXPENSIVE PARTS

ployed to operate six relays,
which in turn make the
condenser connections and
provide a selection of six
stations. Volume control is
obtained by a potentiom-
eter built into the control
box.

Designed for use with
the conventional broadcast
superheterodyne or tuned
radio -frequency set employ-
ing a two -section tuning
condenser, the unit makes
use of twelve padding con-
densers, two for each relay
circuit. When a relay is
operated, one of these pre -
tuned condensers is con-
nected across each section
of the two -section con- Placed beside your chair, the tuner lets you adjust your radio with ease
denser. In receivers em-
ploying three -section condensers, three pad-
ding condensers must be used with each cir-
cuit, and three -pole relays will be required to
make the necessary connections.

The actual details of construction should

4

The push-button case also houses a volume
control, an on -off switch, and a pilot light.
Brackets aid in mounting the relay unit

not cause the set builder any great difficulty.
The box for the remote -control unit is a
standard wooden card -file case, 3" by 5",
trimmed off until it stands 31/4" high, out-
side measurement. A 1/8" -thick composition
panel holds the push-button controls, a pilot
light, and an on -off switch. A slot is cut in
one end for the cable Incidentally, the cable
may be of any length and of any type so long
as it has the necessary number of conductors.

However, since it must
carry 110 volts A C , the
insulation must be good.

(Continued)
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LIST OF PARTS
One double padding condenser, 290-

310 mmfd.
Two double padding condensers, 35-

120 mmfd.
Three double padding condensers, 80-

225 mmfd.
Electrolytic condenser, 10 mfd., 25

volt.
Variable resistor, 20,000 ohms.
Resistor, 1 watt, I. meg.
Two relays, 6 volt, A.C., double -pole,

double -throw.
Four relays, 6 volt, A.C., double -pole,

single -throw.
Push-button tuning unit, six buttons.
Thirteen -wire cable.
Fifteen -connection plug and socket.
Miscellaneous:-Pilot lamp and sock-

et, control box and panel, single -pole,
single -throw toggle switch, wire, etc.

The relay unit can be fastened directly to
the receiver chassis. It measures 21/4" by
33/4" by 71/2". Here the six relays, controlled
by the remote -control buttons, make the
necessary connections between the pad-
ding condensers across each section of
the receiver's tuning condenser. In this
unit, the standard fifteen -connection
socket for the control cable is also
mounted.

Should the cable be removed at any
time, the receiver will not operate un-
less a wire jumper is connected between
the plug terminals 11 and 12, and 1 and
2 (see diagram).

It will be noted that relays 1 and 2
have their contacts connected some-
what differently from the others. When
either of these operates, all connections

1

4

to the following relays are automatically
opened. This is necessary to eliminate the
unavoidable stray capacity in the relay con-
nections. The four other relays. may be of
the double -pole, single -throw type, with con.
tacts closed when the relay is in the "make'
position.

The initial tuning of the padding con-
densers can be accomplished easily. They
should be adjusted, section by section, until
the loudest response for each desired station
is obtained. Any type of tuning indicator on
the receiver is a great help at this stage. The
condenser values shown allow full coverage
over the band.

Care must be exercised in setting the re-
mote volume control. With the latter set at
full volume, turn the receiver volume control
up until the receiver output is louder than
normal. Then reduce it to the desired level
with the remote volume control.

When using the remote control, make sure
that the receiver's tuning condenser is turned
all the way out (to the high -frequency end
of the dial). This procedure must, of course,
also be followed during the initial tuning of
the padding condensers.

In pretuning the padding condei..ers, they
should be adjusted with a screw driver to
give maximum volume on the desired stations.
A multiple plug makes the relay connections
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The public-address amplifier in use.

With the radio -frequency tuner, kwill
rival in performance many larger sets

TUNER AND AMPLIFIER MAKE WORLD'S SMALLEST

Public -Address Units
SMALL enough to fit into the palm of

one's hand, these midget public-ad-
dress amplifier and radio -frequency

units will perform as well as many larger
battery or A.C.-D.C. sets. Only 37/8" long,
27/8" wide and 2%" high, they are com-
pletely self-contained, even to batteries.

In the tuner there is a 11/2 -volt "C" bat -

At the left is
the tuner unit.
It may be used
individually as
a headphone re-
ceiver or with
the amplifier as
a broadcast set

When the amplifier is con-
nected with the tuner, the
triode tube is removed and
the grid and plate terminals
of the socket are joined by
q piece of insulated wire

tery, used as a bias for the 1T4 detector
tube, and two flashlight batteries (in paral-
lel), supplying 11/2 -volt "A" current to the
two 1T4 tubes. Inside the amplifier is a
671/2 -volt "B" battery which supplies plate
current to all the tubes in both units, and
a large -size flashlight cell for lighting the
filaments of the three amplifier tubes
(HY123-1Q4-1Q4).

The tuner consists of a radio -frequency
stage using a pentode r.f. amplifier coupled
to a detector stage using the same type of
tube. Coupling is accomplished with an
iron -core r.f. coil with a shielding can
of 11/8" diameter. The antenna coil, of the
same size, also has an iron core.

The amplifier unit consists of a triode

1
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Thetuner is a radio -
frequency stage us-
ing a pentode r.f.
amplifier coupled
to a detector stage
using a tube of the
same type. Cou-
pling is accom-
plished by means of
an iron -core r.f. coil
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Oftv

This is the underside of the tuner cabinet, showing
the midget two -gang condenser and the batteries

SPEAYIER
3 -WAY PLUG

QTY

PUSH-PULL OUTPUT
TRANSF (MOUNTED ON SPEAKER)

input stage transformer -coupled to a pen-
tode push-pull output stage. When the am-
plifier is connected to the tuner, remove the
triode tube (HY123) and join the grid and
plate terminals of the socket as shown.

Small three -prong plugs are used to con-
nect the units, and a similar plug joins the
output transformer to the speaker, which
may be any type of p. m. speaker.

The tuner may be used individually as a
sensitive headphone receiver, or it may be
connected to the amplifier to form a power-
ful broadcast set. Either a combination of
antenna and ground, or just a short an-
tenna, may be used with the tuner..

Since the amplifier "A" battery lasts only eight
to ten hours, its replacement is simplified by
mounting it above the chassis cis pictured below

IllerAttaxvo

Positive contact of the "A" battery is made to a
lug soldered to one of the lugs on the switch. The
minus connection is made by contact with cabinet

The 67'12 -volt "B" battery that supplies plate cur-
rent to all the tubes in the two units fits snugly in
the bottom of the gray wrinkle amplifier cabinet

ratirw,t7s.,,4

#1.00,1674"Tw sll ArTz7trik

PARTS FOR TUNER
Iron -core antenna and r.f. coils (shielded).
Volume control, 50,000 ohms.
Miniature 7 -prong tube sockets (2).
Midget two -gang tuning condenser.
Miniature r.f. pentode tubes (2) 1T4.
Miniature slide switch d.p.s.t.
Three-way miniature plug and socket.
Insulated banana plug and jack.
Small 11/z -volt flashlight cells (3).
Tubular condenser, .05 mfd., 200 volts.
Tubular condenser, .01 mfd., 200 volts.
Mica condenser, .0002 mfd.
Carbon resistors, 1/2 watt, .5 megohm; 1/2

watt, 50,000 ohms.
Tubular condenser, .002 rn:d., 200 volts.

PARTS FOR AMPLIFIER
Midget push-pull audio transformer

(1.15:1).
Miniature 5 -prong tube socket.
Miniature 7 -prong tube sockets (2).
Miniature s.p.s.t. slide switch.
Three-way miniature plugs and sockets.
Standard p.m. speaker with transformer.
Miniature dectector tube, HY123.
Miniature beam -power pentodes, 3Q4.
Flashlight battery, 1.5 volts.
Miniature 671/z -volt "B" battery..
Electrolytic condenser, 25 mfd., 25 volts.
Carbon resistor, 1 watt, 300 ohms.
Carbon resistor, 1/z watt, 1 megohm.
Tubular condenser, .005 Rafd., 200 volts.
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WITH two independent sets of controls,
mounted on opposite ends of its cab-
inet, this novel bedside receiver can

be operated easily by either occupant of twin
beds. A flick of a conveniently located switch
instantly changes the operation of the set
from one side to the other.

The circuit makes use of four all -electric
tubes of the octal type. The filaments of these
tubes are designed to function on either alter-
nating or direct current, and in this particular
set are coupled to each other in a rather in-
teresting arrangement. The first tube, which
is a radio -frequency pentode, is coupled to

Twin -Bed
a io

CAN BE TUNED

FROM EITHER SIDE

At the flip of a switch, either of two pairs
of controls on opposite sides of this twin -
bed radio will tune and regulate the receiver

the detector stage through a high -imped-
ance radio -frequency choke, a 0005 -micro -
farad mica condenser, and a one-megohm
resistor, instead of the more conventional
radio -frequency coil and tuning condenser.
This method was chosen in order to sim-
plify the connections for switching from
one set of controls to the other. Two

separate tuning stages would have resulted
in the circuit being too unstable because of
the feed -back through the switch wiring, un-
less careful shielding were employed.

However, choke -coupling of the radio -fre-
quency stage has its disadvantages, the main
ones being a slight loss in volume, and broad-
er tuning. To eliminate the latter, an iron -
core, radio -frequency choke should be used,
together with a well -designed antenna coil.
If the reader desires still greater selectivity,
he may obtain it by using a shielded, iron -
core antenna coil with a low -impedance
primary.
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The second disadvan-
tage, namely, loss of vol-
ume, is eliminated by
using impedance -coupling
between the detector and
audio stages, instead of re-
sistance -coupling. A cen-
t e r -tap p e d impedance
choke is employed for this.
It is connected into the
grid circuit of the output
tube. Since such chokes
are hard to find in radio -
parts catalogues, a good
substitute may be made by
using a standardized trans-
former with a one -to -two
or one -to -three ratio.

To change the audio
transformer into a center -
tapped impedance choke,
simply connect the out
wire of the primary wind-
ing to the in wire of the
secondary winding, and
then ground them directly
to the chassis. The start
of the primary winding
then goes to the grid -coup-
ling condenser, while the
other end of the secondary
winding goes to the grid
of the 25A6G output tube.
If the reader is unable to
determine the correct con-
nections beforehand, all he
needs do is try the leads
from the transformer first
one way and then the oth-
er, retaining the connec-
tions that give the best
results. The output pen-
tode, which is a 25A6G,
will easily handle a two -
watt output without over -

The circuit's four octal tubes are grouped on the top of the chassis.
All other parts but the speaker are below i+. Note the two volume -control
units and tuning condensers, and the handy selector switch a+ the back

4

25A66

4,-ecofirmos.-swirt,

TUNING CONDENSERS

7.

alb

  

AA rmk AAAArm

. La.
lronosi

  

 
-

AD Mb

AO AP. li /1.
. .. . I

55



The chassis is placed well to the rear of the cabinet, to
leave room for the speaker mounted behind the front panel

loading, which is ample for most purposes.
In the interests of compactness, a special,

six-inch orthodynamic speaker is used to
handle the output from the set. Its total
depth is only 214", which is considerably less
than the depth of a conventional six-inch
electrodynamic speaker. The magnets of the
orthodynamic speaker, mounted directly
above the center of the cone, make this sav-
ing of space possible.

The switch used in the bedside radio to
change the tuning controls from one side to
the other is of the three -pole, double -throw
type. Since it is impossible to obtain a toggle

THIS SIDE
DETACHED

How the modernistic wooden cabinet is constructed

switch of this kind, a rotary
switch such as that used in tube
analyzers was chosen instead.

The cabinet, measuring 714" by
71/4" by 734", is constructed of
wood, as shown in the drawing
below. Because of the projecting
shafts for the dual controls, one
side of the cabinet must be made
detachable so that the chassis can
be slipped into place. To complete
the modernistic appearance of the
general design, the writer enam-
eled the cabinet black and applied
strips of decorative silver banding.
Although this can be thin metal,
the same effect can be obtained
with sections of metal -foil ribbon
of the type sold for indoor an-
tennas. These can be cemented
in place after the finish has been
applied.

Like all A.C.-D.C. receivers,
this set requires no ground, the
circuit being grounded internally

through the house wiring. For an antenna,
either an outdoor or an indoor aerial can be
used. In the original, a twenty foot length of
silk -covered wire strung around the molding
gives excellent results.

LIST OF PARTS
6K7G tube.
6J7G tube.
25A6G tube.
25Z6 tube.
Two .00035-mfd. midget condensers.
Two 16 -add. electrolytic condensers.
One 5-mfd., 25 -volt electrolytic con-

denser.
Three .1-mfd. tubular condensers.
One .05-mfd. tubular condenser.
One .02-mfd. tubular condenser.
Two .0005-mfd. mica condensers.
One line -cord resistor.
Two 300 -ohm, 1/2 -watt resistors.
One 1-meg., 1/2 -watt resistor.
One 2-meg., 1/2 -watt resistor.
One 200,000 -ohm, 1/z -watt resistor.
One 600 -ohm, 1 -watt resistor.
Unshielded antenna coil.
Iron -core, radio -frequency choke.
Three -pole,- double -throw switch.
Two 15,000 -ohm volume controls with

switches.
Audio transformer, 1 to 3 ratio.
Filter choke.
Miscellaneous :-Aluminum chassis, 71/2"
by 41/2" by 3"; four octal tube sockets,
four dials, two aluminum shields, two
insulated grid -cap leads, speaker, etc.
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Servicing Your Radio

.....- ... . ...
. s,SSITA:12

THIS OUT-OF-DATE SET is not hard to fix up

NEW SPEAKER will require an output transformer

-k

r

ADAPTER SOCKETS are essential for new tubes

6157-GT AND GJ 7-GT 25Z6-GT 25 L6 -GT

BOTTOM VIEWS SHOWN (N.B.- N C MEANS NO CONNECTION)

rYOU HAVE an old radio 'et whose re-
ception is not up to 1942 standards, you
can modernize it yourself. The receiver

illustrated here was one of the first AC -DC
radios to use a plastic cabinet, and had no
line -cord resistor, no 25Z5 or similar -type
rectifier, and had a magnetic speaker.

The first thing to do, of course, is to
remove the chassis from its plastic cabinet.
Before starting to work on the chassis, be
sure to dust and clean it thoroughly. The
magnetic speaker is removed from the chas-
sis and replaced by a four -inch permanent -
magnet speaker. Since no output trans-
former is required with a magnetic speaker,
one will have to be purchased. It is mount-
ed directly to the four -inch speaker, on top,
and may be seen clearly in the picture.

The set originally used a 39 tube as RF
amplifier, a 36 tube as detector, an 89 tube
as power amplifier, and a 37 tube as half -
wave rectifier. Since those tubes first ap-
peared several improvements have been
made, and the new tubes now have greater
sensitivity and clarity. Sockets and tube
bases, however, have changed also, and it
is not a simple matter of plugging a new
tube into the old socket in order to use the
new tubes. Adapter sockets have to be
purchased. To replace the 39 RF amplifier
tube use a 6K7-GT, instead of the 36 detec-
tor tube use a 6J7-GT, instead of the 38
power tube use a 25L6 or 25L6-GT, and
instead of the 37 half -wave rectifier tube
use a 25Z6 or 25Z6-GT. In using the 25L6
power tube, the bias resistor in the set
will have to be changed to one having a
value of approximately 600 ohms.

In the original set, a built-in heater re-
sistor was used. It should be replaced by a
line -cord resistor of 180 ohms. This is the
correct value for the tubes listed above.

OLD BUILT-IN RESISTOR
(DISCONNECTED)

SWITCH
VOLUME
CONTROL

15 VOLTS
AC -DC

Tube wirings, left; general wiring diagram, above
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A I? di f Y Fl
ESIGNED so that it can be

attached to the standard
of any floor lamp, the
radio set illustrated forms

a handy auxiliary receiver for
living room, bedroom, or den.
Mounted on a bridge lamp it pro-
vides a radio for card games, at-
tached to a floor lamp beside your
favorite chair it puts the eve-
ning's programs at your finger
tips, and fastened to a standing
lamp in your bedroom it serves
as a convenient bedside set. Since
the receiver's cabinet simply is
clamped around the lamp's stand-
ard, as shown in the photographs,
the absence of exterior fittings
or brackets also makes it possi-
ble to use the unit as a conven-
tional table radio. The compact
receiver requires no external
ground, and can be operated with
nothing more than a short indoor
antenna

There is nothing particularly
complicated about the A C. -D C.

These views of the cabinet and underside
of the chassis show how the various con-
densers, resistors, and tubes are placed
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Lamp
circuit, which is unusually
sensitive and free from hum.
Only two tubes are used. One
of the new locking -type -base
pentode tubes (7A7) was
chosen as the detector. It is
resistance -coupled to a com-
bination output pentode and
half -wave rectifier (32L7).
No grid cap is provided on
the detector, as these new
tubes are of the single -end
construction, the grid con-
nection being brought out at
the base. Because the rated
heater voltage of the 7A7 is
slightly higher than that of
the 32L7, a 2 -watt resistor
of approximately 1,500 ohms
must be placed across the
heater connections on the
base of the 32L7. The resistor
can be soldered directly to
the lugs of the socket.

To save space, no filter
choke is used. Instead, a 1,-
000 -ohm, 1 -watt resistor is
connected between the dual
electrolytic condenser (16-24
mfd.). This provides adequate
filtering and allows the neces-
sary voltage to get through
to the plate of the tubes. A
larger resistance cannot be
used without an appreciable
loss in volume.

The .00025-mfd. mica con-
denser indicated in the an-
tenna lead is extremely im-
portant, since it eliminates
any possibility of blowing
out the tubes or burning
the primary of the antenna
coil (which could start a
fire) should the antenna wire
or antenna lead accidentally
come in contact with a
ground pipe or radiator.

The hinged mahogany cab-
inet measures 4%" by 61/4"

"'

..

.
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. A.CrD.C.

by 8", the lid being 11/4" deep Easily built, the set can be clamped to the upright of any floor lamp
(this is included in the over-
all depth of 434" ). The sides
are constructed of %" wood, while the front sides of the 314" diameter opening for the
and sides were cut from 1/4" wood. When speaker are beveled outward to give a more
completed the whole box was stained a deep finished appearance to the cabinet, and a
mahogany, waxed, and then polished. The square of gold silk glued in place behind
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Ether a decorative "bead,"
on the standard or a hose
elcirop con be used to support
th( mahogany cabinet shown
in the drawings below, right

the opening serves as an
attractive grille.

As indicated in the
photographs and draw-
ings, the parts, with the
exception of the speaker
and output transformer,
are mounted on a small
aluminum chassis and
panel. The output trans-
former, separate from
the speaker, can be fas-
tened with screws to the
side wall of the cabinet.
In wiring the tubes, pay
close attention to the ac-
companying socket diagrams, particularly
the diagram for the new 7A7 tube. Watch
the power connections to the resistor line
cord. The 220 -ohm resistance must be wired
into the heater circuit to reduce the full
110 -volt house current to the value re-
quired for the two heaters. A wrong con-
nection at this point can blow out both
tubes.

Holes cut in the top and bottom edges
of the hinged lid and main cabinet serve to
take the lamp standard. Naturally, the di-
ameter of these holes will be governed by
the size of the standard.

When using the receiver with direct cur-
rent, remember that the house -wiring re-
ceptacle has a positive and a negative ter-
minal. For this reason, it may be necessary
to reverse the power plug to obtain the
proper polarity.

in

HOLE TO TAKE
LAMP STANDARD

ALUMINUM
CHASSIS

LIST OF PARTS
Midget tuning condenser, .000365 mfd.
Midget antenna coil.
Radio -frequency choke, 2.5 mh.
Resistor, 1,000 ohm, 1 watt.
Resistor, 1,500 ohm, 2 watt.
Resistors, two, 500,000 ohm, 1/2 watt.
Resistors, two, 2 megohm, 1/2 watt.
Resistor, 150 ohm, 1 watt.
Condenser, tubular, .1 mfd., 200 volt.
Condenser, tubular, .02 mfd., 200 volt.
Condenser, tubular, .01 mfd., 200 volt.
Condenser, tubular, .005 mfd., 200 volt.
Condensers, two, mica, .00025 mfd.
Condenser, mica, .0005 mfd.
Electrolytic condenser, dual, 16-24 mfd.
Loudspeaker, 3" permanent -magnet type.
Output transformer for speaker.
Line cord and resistor, 220 ohms.
Volume control and switch, 25,000 ohms.

Miscellaneous: Cabinet, chassis, 7A7
tube, 32L7-GT tube, sockets, wire, lugs,
solder, knobs, grille cloth, etc.
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This combination set enables the student to practice sending code and to hear how it sounds when sent

Practice Code Sender and Receiver
Set Is Battery -Powered

ANY thousands of young men and
women are busily engaged in Amer-
ica learning international code either

for civilian -defense purposes or in prepa-
ration for enlistment in the Signal Corps,
and a code oscillator-though impossible to
buy now-is fast becoming a standard item
in many homes. Extra advantage for these
students can be had with a combination
radio receiver and code oscillator which will
give them an opportunity to hear how the
code they are practicing really sounds when
sent over the air. This instrument changes
over with the flick of
a switch for operation
either as a code oscil-
lator for practice send-
ing or as an all -wave

Complete wiring diagram
for a code oscillator and
radio receiver. All connec-
tions should be carefully
traced in the diagram be-
fore doing the wiring. Be-
low, the six -prong coil base

TUBE CONNECTIONS
I G 4 GT/G

(TOP VIEW SHOWN)

GRID

IREATER

NC
PLATE

HEATER

NC NC

radio receiver. It is used with earphones.
Obtain first a good 6" by 12" baseboard

that will not warp and a piece of composition
wood from which a 5" by 7" panel can be
cut. The baseboard can be sawed out and
glued up in the home workshop, or a small
biscuit or pastry board that will serve ex-
cellently can be purchased for a few cents
in one of the 10 -cent stores. Both pieces
should be given a varnish finish before any
of the parts are mounted-a coat or two
of walnut or other varnish stain for the
base, and one or two of black wrinkle
varnish for the panel.

On the panel are mounted a .00014-mfd.

 II
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-ANT; -A tB +11 GND PHONES.

2.5

All parts have been mounted and connections made in this view
of the top of the baseboard and rear of the panel. Below, the
bottom view of the baseboard shows some of the simplified wiring

tuning condenser with a 23/4" dial and
pointer, a 25,000 -ohm regeneration control,
and two toggle switches. One of these
switches is of the double -pole, double -throw
type and changes the circuit over for use
either as a radio receiver or a code -practice
oscillator. The other is an ordinary single -
pole, single -throw switch and cuts off the
filament supply whenever the unit is not
being used.

The sending key and radio -oscillator unit
are both mounted .on the base. The latter
unit includes a six -prong plug-in coil, octal
wafer socket, and audio transformer. Con-
nections to phones and batteries are made
by means of. Fahnstock clips arranged along
the back of the baseboard.

For the audio transformer, take one out
of the junk box, if possible, because the older
it is the better it will work as an oscillator.
A new audio transformer has too much
inductance for this purpose, making it im-
possible to obtain a high-pitched note. If
no oscillation is obtained when the oscillator
is tested, reverse the leads to the primary of
the transformer. It is important that cor-

I I

REGENERATION 1 TOGGLE
CONTROL SWITCH

TUNING
CONDENSER

LIST OF PARTS
Wooden baseboard, 6"x12".
Composition panel, 5"x7".
Toggle switches (2), D.P.-

D.T. and S.P.S.T.
Practice key.
Potentiometer, 25,000-50,000

ohms.
Audio transformer, any

type, any ratio.
Six -prong plug-in coil.
Six -prong coil base.
Eight -prong octal socket.
Triode amplifier tube, 1G4-

GT/G.
Tuning condenser, .00014

mfd.
Mica condensers (2), .0001

mfd. to .0005 mfd. and
.0004 mfd. to .0005 mfd.

Carbon resistor, 1/z watt, 2
to 5 megohms.

RF choke (optional), 2.5 to
8 millihenrys.

rect polarity be observed. If desired, the
pitch of the tone may be varied by placing
a fixed condenser across the secondary of
the audio transformer, using one of from
.02-mfd. to .002-mfd. capacity. The higher
the capacity (.02 mfd.) the lower the pitch
will be.

When the instrument is used as a radio
receiver, the plate supply ("B" battery) is
usually about 45 volts, but when it is used
as a code oscillator, the plate supply must
be reduced to 41/2 volts. An ordinary 43/2 -
volt "C" battery will do for this purpose. In
either case, whether the instrument is used
for reception or for code practice, the fila-
ment voltage remains the same -11/2 volts.
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You can stow this midget receiver
in a coat pocket. Note the parts
arrangement at the right. Cigar -
box wood forms the cabinet, and a
loop antenna is wrapped around it,
while flash -light cells to power
the set are carried in the base

/0

ill lif
.5.

oc e eceiver
FOR SPORTS FANS

LITTLE larger than a tobacco tin, the pocket re-
ceiver pictured below is ideal for sports fans who
want to hear the play-by-play broadcasts while watch-
ing a game or meet from the stands The set employs
a super -regenerative circuit, using a 958 tube that
operates successfully on very low plate voltage.
Around the cigar -box -wood case, a loop antenna
is wound, consisting of thirty-five turns each side of
center, with both sections wound in the same direction.
Use No. 40 D S C. wire. The two 140-mmf. variable
condensers, of the air-padder type, should be mounted
with screws before the loop is wound A brass bushing
U" in diameter and %" long is soldered to the stub

shaft of each condens-
er. A medium -size
flash -light cell serves
as an "A" battery,
while the "B" is com-
posed of four "foun-
tain -pen" cells in
series The latter
should last almost in-
definitely as the drain
is very small. Al-
though the set is de-
cidedly not a distance
getter, since it has
limited voltage and
only a tiny directional
loop, it should give
good results up to fifty
miles on the bands be-
tween 650 and 1260 kc.

111

  

  ° S.

  II

Wiring diagram also gives full parts specifications
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RADIO -FREQUENCY
COIL C1

V

NM COW

ihaVOLTS

A

Tiny Portable
pOWERED by its own built-in battery sup -

ply, this compact portable receiver is a
handy companion for use on picnics, at

summer camps, on your garden terrace, or
anywhere that a 110 -volt house -lighting cir-
cuit is not available. Complete with loud-
speaker, it weighs but a few pounds and is lit-
tle larger than the average dollar box camera.

To cram as much radio into as little space as
possible, the tuned radio -frequency circuit was
designed around three of the newest 11/2 -volt
midget tubes. Operating on plate voltages from

50 to 60 volts and having an ex -
The set, complete with tremely low current drain, the
batteries, is little larger midget tubes make it possible
than a dollar box camera to cut the battery supply to the

minimum. Although the tubes
are manufactured in England,
they are available in the United
States and can be obtained from
any of the larger radio -parts
supply houses.

,... All three tubes are of the
pentode type and must be used
with the special midget sockets
designed for them. As shown in
the diagram, the third grids, or
suppressors, of the radio -fre-
quency pentode and detector are
brought out to pins in the bases
of the tubes (pin No. 3) and
should be connected to the minus
lead of the "A" battery or to
the aluminum chassis. The sup-
pressor grid of the output tube

How the parts are arranged above and (XY) is connected internally so
below the chassis. The three midget tubes that no external connection is
are mounted at the left of the chassis required.

The antenna and radio-fre-
Alb quency coils are of the standard

broadcast type used in commer
cial A.C.-D.C. receivers. As sold,
they are mounted in square
aluminum cans. Because of the
limited space, these shields must
be removed. As shown in the
photographs, the radio -frequency
coil is mounted vertically at the
rear of the chassis, and the an-
tenna coil is placed directly be-
hind the antenna tuning con-
denser.

To conserve space, variable
condensers of the "solid -dielec-
tric" type are used for tuning
the antenna and radio -frequency
coils. These condensers, unlike
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Radio Operates Anywhere
Works On Battery

or
110 -Volt House

Circuit

the air -spaced variety, depend
on thin sheets of insulating
material instead of air for
insulation between adjacent
plates. The result is a wafer-
thin unit that can be installed
easily in the space available.
However, since this type of
condenser cannot be ganged,
they must be tuned sepa-
rately. For this reason, they
should be mounted one above
the other on the 2 %" by 51%"
by 51/2" aluminum panel (B ),
Which also serves as a mount-
ing for the 3" permanent -
magnet loudspeaker.

Because of the compact-
ness of the loudspeaker, the
output transformer is not
mounted on the speaker
framework, and must be
mounted separately. For this,
la 314" by 33/4" auxiliary
panel (C) must be made. As
shown in the photographs,
this is placed behind the
speaker and also serves as a
support for two of the midget
batteries.

To provide space for the
lower part of the speaker
framework, the main front
panel is fastened to the
chassis by means of 3/16"
long brass bushings. Also,
notice that the front of the
chassis at the left side is cut
away to provide clearance for
the potentiometer and dou-
ble -pole, single -throw switch
mounted on the front panel.

In arranging the battery
power supply, it will be nec-
essary to provide 671/2 volts
of "B" battery, 11/2 volts of
"A" battery, and 11/2 volts of
"C" battery. To obtain the
671/2 volts of plate current,
buy two midget 45 -volt bat-
teries and cut one of them in

0

Requiring no power connection, the receiver is ideal for terrace use

V

Three 11/2-vol+ tubes are used in the tuned radio -frequency hook-up
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half to provide a 221/2 -volt source. The 221/2 -
volt unit and the 11/2 -volt dry cell can be held
in place on the transformer panel (C) with
rubber bands or string. The 45 -volt unit can
be mounted conveniently under the chassis.
A tiny 11/2 -volt flash -light cell of the type
used in fountain -pen flash lights serves as
the "C" battery and, being light enough to
be supported by its own wiring, can be placed
at the left of the speaker.

To provide maximum portability, the set is
designed for use with two antennas-a long
one about 40' in length and a shorter one
approximately 25' long-instead of with an
antenna and an actual connection to the
ground. The long antenna is connected to
the ground terminal on the receiver and
the shorter one serves as the actual aerial.
An actual ground can be used, of course, if
desired.

The cabinet, measuring 6" square and 31/2"
deep outside, is made of %" thick hard wood
finished with quick -drying enamel in tht de-
sired color. The original shown is white. The
modernistic handle is a silver and black
metal drawer pull of the type available at
most five -and -ten -cent stores for a dime. It
blends in with the general modernistic de-
sign of the cabinet.

Two holes, one rectangular and the other
circular, cut, in the front of the cabinet pro-
vide openings for the aluminum control panel
and the speaker. The speaker opening should
be covered on the inside with silver and black
speaker -grill cloth, to match the silver han-
dle and the aluminum panel. Small black
knobs should be used for the two tuning
controls and the potentiometer. A dial need
only be provided for the radio -frequency
condenser, since the antenna circuit is not

1 51/i'

Two of the batteries are
mounted at the rear of
the chassis, as shown
above at the left. The
chassis and panels can
be cut from aluminum

(

3'4"

C

LIST OF PARTS
Three-inch permanent -magnet speaker.
Output transformer.
Tubes, XW (two), XY.
Midget antenna coil.
Midget radio -frequency coil.
Snap -on switch (D. P. S. T.).
Resistors, 1 meg., watt (two).
Resistor, 400,000 ohm, V2 watt.
Volume control, 100,000 ohm.
Special tuning condensers, .0005 mfd.

(two).
Mica condensers, .0003 mfd. (two).
Mica, condenser, .002 mfd.
Tubular condensers, .02 mfd. (three).
Midget "B" batteries, 45 volt (two, see

text).
Midget "C" battery, 11/2 volt.
Small "A" battery, 11/2 volt.
Miscellaneous:-Three special sockets,

cabinet, chassis, panels, wire, etc.

critical in tuning. As in the making of all
radio receivers, much of the success of your
efforts depends upon careful workmanship.
Make sure that all wire connections are sol-
dered well. One loose connection or one that
is not made with clean contacts can destroy a
receiver's performance. Careful workmanship
on the cabinet will reward the builder with a
portable set that is sturdy.
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LOW-COST egiNiiwo°*POWER SUPPLY

HERE is an "A" and
"B"' power supply

that can be built for less
than 82, and will operate
any one or two -tube re-
ceiver not provided with
a power tube. It will sup-
ply six volts of alternat-
ing current for tube heat-
ers and approximately 80
volts of filtered and recti-
fied direct current for
plates and screens of
tubes similar to the 6J7, 6K7, and 6C5.

All the parts are mounted on a 4" by 7"
wooden baseboard. An ordinary bell trans.-
former with a primary of 110-115 volts and
a secondary of 6-8 volts furnishes the heater
supply for the diode detector rectifying tube
(610) and the other tubes in the receiver.

The output of the 6116 as a rectifier is
approximately 8 milliamperes-ample for a
two -tube set. A 2,000 -ohm, 2 -watt, wire -
wound, fixed resistor; a 1,000 -ohm, 2 -watt,

0 ' 0'carbon resistor and a 20-mfd , 150 -volt, elec-
trolytic condenser are used to filter the "B" Plates and cathodes of the 6116 are in parallelvoltage. The 6H6 uses an eight -prong socket.

The plates and cathodes of the 6116 are connected in paral-
lel, with plates hooked to one side of the transformer pri-
mary, and the cathodes connected to the filter circuit. No
ground connections should be made to the receiver, as it
will be grounded through the power supply, which is con-
nected to the house -wiring circuit.

This "A" and "B"
power supply can
be built for $2

7--01111

. 

An ordinary bell transformer
furnishes the heater supply.
At left, hooked up and ready
to go, showing its small size
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tiZ

IS IDEAL SET FOR

BEGINNERS

2,

Top view of the chas-
sis, above, will help
you arrange the va-
rious parts. The chas-
sis measures only 61/2"
long by 41/4" in depth

Keep all connections
as short as possible.
The universal output
transformer is mount-
ed directly beneath'
the speaker, shown
above, and secured
by the same two bolts
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TUBE SUPERHET
SSEMIk..ED on a chassis only 61/2"

long, this three -tube superheterodyne
costs little more to build than an or-

dinary tuned -radio -frequency receiver, and
gives greater selectivity and sensitivity. As
only one factory -tuned, 455 -kilocycle inter-
mediate -frequency transformer is needed
with this special circuit, the receiver can be
adjusted easily with a small screw driver
If the leads are kept short, there will be
little deviation from the original trans-
former setting.

Though an intermediate -frequency trans-
former is used, there is no intermediate-fre-

Extremely sensitive, the re-
ceiver tunes in distant sta-
tions with great selectivity

S

 *9
4.

quency stage in the receiver. The interme-
diate -frequency transformer is fed directly
into the second detector stage (6K7). In or-
der to obtain sufficient sensitivity, an iron -
core transformer should be used. This must
have a tap at the ground end of the second-

$0

-

t  

.02. MFD.

. 111111117 .

1.../L
 ma.-

4.1 

In wiring the set,
follow all details
of these circuit
and tube diagrams
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The author built -the cabinet of %" thick white wood

ary winding so that a regenerative detector
stage can be used This stage adds greatly
to the receiver's volume

A cathode feed -back circuit is used to ob-
tain regeneration. It consists of a .005-mfd.
mica condenser and a 2,500 -ohm variable re-
sistor. If the reader lives near a powerful
local station, he should add a volume con-
trol consisting of a 10,000 -ohm variable re-
sistor in series with the 300 -ohm cathode re-
sistor of the first tube.

For tuning, a standard two -gang .000365-
mfd, variable condenser is used. This con-
trolS the first detector and oscillator stages
whose functions are performed by the first
tube, 6A8. The .0004-mfd. padding condens-
er in the oscillator circuit must be within
three percent of the rated capacity, to avoid
trouble in ganging the two condensers.

The sensitivity of this receiver, especially
on distant stations, is greatly increased by
the use of the 1-meg. grid leak and the .0002 -

Here are overall dimensions of chassis and cabinet

70

Inserting the grid leak and condens-
er in the grid lead of the second
detector tube to step up sensitivity

mfd. mica condenser in the grid lead of the
second detector tube (6K7) .

The small 3" permanent -magnet speaker
is connected to the output of the 32L7GT.
It is mounted directly to the chassis by means
of two long machine screws and metal spac-
ers %" long. The universal output trans-
former is mounted directly beneath it un-
der the chassis, held by the same two screws.

LIST OF PARTS
3" Permanent -magnet speaker.
Universal output transformer.
Regenerative I.F. transformer with tap,

455 kc.
Line -cord resistor, 250 ohm.
Antenna coil.
Oscillator coil, 455 kc.
Tubes, 6A8, 6K7, and 32L7GT.
Regeneration control, 2,500 ohm.
Electrolytic condenser, 20 mfd., 150 volt.
Electrolytic condenser, 40 mfd., 150 volt.
Electrolytic condenser, 10 mfd., 25 volt.
Two -gang tuning condenser, .000365 mfd.
Mica condenser, 005 mfd.
Mica condenser, .0001 mfd.
Mica condensers (2), .002 mfd.
Tubular condensers (2), .05 mfd., 400 volt.
Tubular condensers (2), .02 mfd., 400 volt.
Tubular condenser, .1 mfd., 400 volt.
Carbon resistor, 250 ohm, 1 watt.
Carbon resistors (2), 300 ohm, 1/2 watt.
Carbon resistor, 300 ohm, 2 watt.
Carbon resistors (2), 50,000 ohm, 1/2 watt.
Carbon resistor, 1/2 meg., 1/2 watt.
Carbon resistor, 1 to 1 meg., 1/2 watt.
Carbon resistor, 150,000 ohm, 1/2 watt.
Carbon resistor, 2 meg., 1,(2 watt.

Miscellaneous: Volume control (op-
tional); S.P.S.T. switch plate; three
octal wafer sockets; chassis; cabinet,
wide, etc.



Compact All -Wave Set
IS EASY
TO BUILD

Note the receiver's small site, Its three
YOU should have no control knobs are all on the panel front

trouble getting world-
wide reception with

the all -wave set illustrated.
It uses the new 1E7G tube
containing two pentodes,
independent of each other
except for the connected
screens, giving two -tube
regenerative results in a
one -tube set. A 15 -ohm
rheostat connected in the
positive "A" lead regu-
lates filament voltage, and
a 20,000 -ohm potentiome-
ter across the tickler coil controls regenera-
tion. The potentiometer is combined with an IF lel
on -off switch.

Since one pentode is used as a detector, the 4*

111

common screen voltage must be kept down to
I221/2 volts. Although this means a slight loss

of volume in the audio stage, since the screen 41

voltage on the "second" tube should be higher AlbAlb
than 221/2 volts for maximum amplification, -

*

the combined amplification of both stages is :  .,
greater than that obtainable with two sepa-
rate triodes.

To obtain regeneration, the author found it  . 110 g

necessary to use coils of the type shown in
the illustrations. E. 

Ktir"11F-111111-1111

How parts are arranged
beneath the bent -alumi-
num chassis o; the set

el 

The diagram gives complete
wiring details. Mount tube
and coil sockets as below



Beside the headphones, the tiny receiver is dwarfed. The plug being inserted is for the antenna

Two -Tube AC -DC Receiver
DUILT on a tiny chassis measuring only

14" by 21/4" by 3", this two -tube AC -
DC headphone receiver is still powerful
enough to pull in many stations besides the
local broadcasters. No ground is used with
it, and for an antenna a short piece of wire
-about 18' long and strung along the floor
-will be found sufficient for adequate re-
ception in most cases. The little radio is
selective enough to separate local stations
and bring them in with great clearness.

Two of the newer midget tubes-the 9001
and the 9002-are used, the 9001 as a
pentode detector and the 9002 as a half -
wave rectifier. The 9002 is really a triode
amplifier tube, but it will also function
satisfactorily as a rectifier when its plate
and grid are joined together. The 9001 is
an RF pentode tube with a high amplifica-
tion factor. Used in the detector stage, it
will enable the listener to bring in stations
situated more than 600 miles away if the

View of the chassis from above. The RF pentode This bottom view shows one resistor at the left.
tube is on the right, the rectifier tube at left The electrolytic filter condenser is next to it
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receiver is used in the country and it is
possible to put up a good outside antenna
about 75' long.

Because of the low heater -current drain
(0.15 ampere for each tube), a line -cord
resistor of 600 ohms is required. Since it
is impossible to purchase a line cord higher
than 350 ohms, two 300 -ohm line cords are
used in series to bring the resistance up to
the amount necessary. The plug is removed
from one line cord and the three exposed
wires are then soldered to the ends of the

corresponding wires of the second. To do
this properly, be sure you disconnect the
resistor from the wire to which it is soldered
before attempting to join the two line cords.
The method is illustrated in detail in the
drawing at the lower left-hand corner of
this page.

The capacities given in the wiring dia-
gram are not critical, and both capacities
and resistances (except that of the line
cord) may vary as much as 25 percent. For
instance, a .00041-mfd. variable condenser

VOLUME
CONTROL

(ZO,O0Ott)
ANP SWITCH

20 l'AFD.
150 VOLTS

WO tra

.0005

Arrangement of the parts is detailed in the pictorial diagram
above. Note that the tickler -coil winding is placed between
the antenna -coil and the first of two secondary -coil windings

Two line cords, joined as shown in the sketch below, will be
needed to obtain the necessary line -cord resistance. Follow
the directions carefully. At the right is the chassis layout
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Wiring is made simpler by following this complete diagram. Base layciuts for tubes are at right above

LIST OF PARTS
Midget tuning condenser,

.000365 mfd.
Midget iron -core antenna coil.
Volume control, 20,000 ohms.
S. P. S. T. switch.
Midget pentode tube, 9001.
Midget triode tube, 9002.
Seven -prong sockets .(2).
Carbon resistors (5), 2 meg-

ohms, 1/2 watt; 11/2 meg-
ohms, 1/2 watt; 50,000 ohms,

watt; 2,000 ohms, 2
watts; 900 ohms, 2 watts.

Line -cord resistors (2), 300
ohms.

Electrolytic condenser, 20
mfd., 150 volts.

Paper tubular condensers
(2), .05 mfd., 400 volts.

Mica condensers (2), .0005
mfd.; .00025 mfd. Here the RF pentode detector tube is being inserted. It is

all glass with no base. The midget socket is shown clearly

may be used instead of the .000365-mfd.
condenser called for in the diagram, and the
2-megohm grid leak may be changed to
either a 1-megohm or 5-megohm resistor.
This 25 -percent margin will enable one to
rummage around in old sets or in the junk
box for many of the parts.

The simplified filter circuit (using but
one electrolytic condenSer) is ample to keep
any hum from reaching the phones. A
tickler winding, consisting of 25 turns of
No. 20 double -silk -covered wire, is wound

next to the grid winding on the coil. The
coil is a standard antenna coil of the type
sold generally for use in small AC -DC re-
ceivers. Volume and oscillation are con-
trolled by the 20,000 -ohm variable resistor
across the tickler winding.

The chassis is made of wood or any odd
pieces of metal found around the workshop.
A coating of gray wrinkle paint is applied
to give it a professional finish. If a case is
to be built, simulated leather or scrap may
be used.
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Servicing Your Radio

NOISY VOLUME CONTROL caused by the graph-
ite wearing down or becoming coated with
a hard film during the constant traction of
the moving arm may be easily adjusted.
Worn graphite can be restored with a dab of
special liquid graphite lubricator. Film may
be scraped away with a small screwdriver.
Do not use a knife-it is too sharp-and do
not scrape too hard.

SHOULD A SPEAKER GIVE NO SOUND even when
the tubes light and test 0. K. on the meter,
the primary and secondary windings on the
output transformer also test 0. K., and each
circuit is receiving the correct "B" voltage,
it is a safe bet that the voice -coil winding is
burned out. However, before cutting out
the cone, make sure that the short pieces of
stranded wire connecting the voice coil to
the lugs on the speaker frame have not
become corroded or disconnected. These are
simple things which have happened in more
than one receiver, and it saves needless
trouble to inspect them.

CONNECTING A PHONOGRAPH PICKUP to the de-
tector stage of a radio receiver-an easy
matter with the old receivers where the
detector stage usually was a pentode-is a
much more difficult operation with the new-
er models where the detector tube usually is
a diode plus a high -mu triode or pentode.

WHEN TUNING -STAGE ALIGNMENT, especially at
the upper end of the dial, is tot possible
with a receiver using a loop antenna, re-
ception may be improved in some cases by
connecting a fixed condenser (.002 to .02
mfd.) across the loop antenna and ground,
or by shorting the two.

ti

By following carefully the diagram of the
simple circuit given below, the amateur
serviceman should be able to make the
proper connection without too much trouble.
This diagram will serve for any of the newer
sets, and a connection thus made should give
excellent phonograph reception.
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Portable
Radio-

Phonograph

World's Smallest Model
Has Four Tubes and Is
Compact for Carrying

JUST a year ago, there came from
radio factories the first midget portable
radio, weighing 4 lbs., light enough to

carry about like a camera. There have not
yet been any really compact portable radio
phonographs. The plans given here for build-
ing the world's smallest portable radio phono-
graph are the first to be published.

Built into a case 93/4" by 83/4" by 41/2" is a
complete phono-amplifier, crystal pick-up,
spring -wound phonograph motor, 6" steel
turntable, four -tube radio receiver, 4" per -

Assembled portable radio phonograph, showing
6" turntable, volume control knobs, and dial

manent-magnet speaker, 671/2 -volt "B" bat-
tery, 11/2 -volt "A" battery, and 3 -volt "C"
battery.

The four -tube radio circuit uses three 1T4
miniature seven -prong tubes (two as RF
amplifiers and the third as a detector) and
one 3Q4 miniature seven -prong tube (a beam
power pentode, used in the output stage and
handling up to 270 milliwatts; it is also the
phono-amplifier tube).

Two stages of RF amplification are em-
ployed with only two
.00036 mfd. tuning con-
densers because in the
untuned antenna circuit
the tuning condenser
has been replaced by a
75,000 -ohm, 1/2 -watt re-
sistor connected be -

Top view of radio chassis.
Left to right, trimmer and
tuning condensers, three
114 tubes, one 3Q4 tube,
qnd output transformer,

View of radio chassis from
the bottom, showing neat
arrangement of the paper
tubular condensers, tube
sockets, and resistors,
Which permits installation
along with equipment for a
phonograph in a compact,
convenient carrying case
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Above is a complete wiring diagram for the radio receiver, showing connection with the phonograph, and
below, a pictorial diagram showing placing of parts of both the radio and phonograph attachmer

A-

--

Jj\\
yy

1..-
GW3

"b" 'ROTARY

SWITCH

O

0

rr4

re.1
I

G-TURNTAFSLE

cropViercr.
(gyoza

tween grid and ground. The antenna is con-
nected directly to the grid of the first 1T4,
and may be any length from 12' to 28'. No
ground is necessary.

Small, shielded iron -core coils, 1%" in

e

002 I

0

Cs

5+

TWO GANG

0 0 TUNING
CONPENSfR

TRIMMER
CONDENSER(c-a)

diameter, couple the RF stages, and these
are tuned by a midget two -gang tuning con-
denser. A 100,000 -ohm variable resistor, in
series with the screening grid and plate of
the 1T4, controls the volume for radio recep-
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tion. Another variable resistor, in the grid
circuit of the 3Q4, controls volume for the
phonograph amplifier and pick-up. For
radio, this is left at its maximum position.

Because of the size of the unit, a 6" turn-
table is the largest that can be used. One 8"
in diameter would entirely cover the top panel,
leaving no room from tuning or volume con-
trols, and would completely hide the speaker.

For the same reason 21/2" of
the tone arm of the 9" crystal
pick-up must be sawed off,_ re-
ducing the length to 61/2", a size
that would fit inside the case.
This does not impair the per-
formance of the pick -up --the
quality of the output being just
as good. (When playing record-
ings, do not use a loud needle as
this will overload the 3Q4, caus-

Wire soldered to paper
clips makes connection
to flashlight batteries

P.

Above, the top of the control panel,
with the record turntable removed.
This gives a view of the opening for
the speaker, in the rear, and the
speed regulator under the turntable

Bottom view of the radio phono-
graph. The radio chassis, turned over
on its side, fits snugly into the space
left by the phonograph mechanism.
The record player is spring -driven;
the two batteries are for the radio

ing distortion in the reproduction of sound.
Inserted in the audio stage is a S. P. D. T.

radio -phonograph switch. This is of the ro-
tary type and is mounted in front of the
panel to balance up with the small 13 ,"
tuning dial.

The case is constructed of I/4" thick white
pine and is covered with tan airplane cloth
fabric, which can be obtained in small rolls.

Removable hinges are used, but
they are not essential.

The panel is made from a piece
of plywood, also Yi " thick, and
given a high -gloss finish. The
size of the panel is 9" by 8". An
oblong hole 51/4" by 23/4" serves
as an opening for the 4" speaker.

For outings, or carried from
one part of the hOuse to another,
this set will give good service.

LIST OF PARTS FOR PORTABLE RADIO -PHONOGRAPH

Metal chassis, 6" by 21/4" by 3/4".
Two -gang tuning condenser, .00036 mfd.
RF coils (2), iron core, shielded.
Midget tuning dial.
Volume controls: (for pick-up) 1 megohm;

(for radio) 150,000 ohms.
Switches: attachable, D. P. S. T.; rotary,

S. P. D. T.
Miniature seven -prong wafer sockets.
Tubes: super -control RF amplifier pen-

todes (3), 1T4; beam power output, 3Q4.
Permanent magnet speaker, 4".
Midget output transformer.
Spring -wound phonograph motor.
Crystal pick-up.
Condensers: paper tubular (3), .01 mfd.,

400 volts; paper tubular, .002 mfd., 400
volts; mica, .00025 mfd.; mica, .005 mfd.

Carbon resistors, 1/2 watt (3): 75,000 ohms;
500,000 ohms; 5 megohms.
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Anything from short waves to the long -wave aircraft beam signals can be tuned in on this one -tube set

One -Tube Short -Wave Set
ALL BANDS up to and including the air-

craft beam signals can be worked with
this one -tube receiver. The tube is a twin -
pentode 1E7G, operating as a push-pull de-
tector. Its output is sufficient to permit op-
eration of a magnetic speaker on the broad-
cast band when close to the transmitter.
Two 1.5 -volt dry cells supply the "A" cur-
rent. The tube operates satisfactorily with
45 volts on plates and screens, but best
results are obtained with 90 on plates and
45 on screens. Two plug-in coils are used on
each band, tuned by two .00014-mfd. vari-
able condensers. Any type of antenna will
do, though with one longer than 20 feet a
trimmer condenser may have to be used in
the antenna lead for short waves.

0

U
uTj

Above, top view; below, bottom view; and left,
hook-up of the one -tube push-pull short-wave
receiver. Two 1.5 -volt dry cells supply the
"A" current; "B" current runs 45 to 90 volts.
Any type of antenna, ten to 75 feet, will do
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Top and bottom views of the L-shaped
metal chassis. Note trimmer condensers

s

Two controls - a slid-
ing panel and a volume
knob - operate this
easily built receive,.

"11'

Metal strips backing the
panel contact the screw
heads to connect the con-
densers into the circuit

IMPLY sliding its front panel tunes the novel auto-
matic receiver illustrated to any one of four pre-
selected stations Operating on the principle of
the popular "push-button" receivers, the circuit

requires neither a variable tuning condenser nor its ac-
companying dial and control

The arrangement of the circuit is unusually simple
Instead of a variable tuning condenser, a set of eight
ceramic trimmer condensers is used-four across the
antenna coil (L), and four across the radio -frequency
coil (L2) A common grid lead connects them to the
caps of the radio -frequency and detector tubes (12K7GT
and 12J7GT respectively) Their ground leads, not

grounded directly to the
metal chassis, are wired
to sets of metal screws
mounted on the composi-
tion panel, as shown These
screws serve as contacts,
and as two phosphor -
bronze strips mounted on
the rear of the sliding
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Tunes Novel Receiver
panel contact them, pairs
of trimmer condensers be-
come grounded. Since each
pair has been pretuned to
a station, sliding the panel
serves to connect just the
right capacities into the
circuit to tune it to the de-
sired wave length. The
range of the condensers
being wide, they can be ad-
justed with a screw driv-
er to bring in any four
stations in the broadcast
band.

How the eight trimmers
and their contacts are New -type tubes make it unnecessary to use a line -cord resistance
wired is clearly shown in
the diagram. There are just two precautions
that must be observed-the condensers must
be insulated from the metal chassis, and the
front panel must be of, composition and not
of metal.

Four of the latest -type tubes make up the
heart of the circuit. The high heater volt-
age of these tubes makes it possible to elim-
inate the usual filament resistor built into
the line cord and to substitute a simple wire -
wound resistor which can be mounted on the
chassis.

A 10 -henry choke with a resistance of 475
ohms, and a dual 8-25-mfd. electrolytic

 
 

.  6

c

condenser serve to filter 'the rectified plate
voltage and are adequate for providing hum -
free reception. Electrolytic condensers are
also used to by-pass the 30,000 -ohm grid -bias
resistor in the cathode lead of the detector
tube and the 200 -ohm grid -bias resistor of
the power tube (35L6GT). These small elec-
trolytic condensers are of the dry cartridge
type and are rated at 25 volts and 50 volts
respectively.

Impedance coupling was chosen for the
audio -frequency stage and consists of a
high -impedance choke (510 henry, 6,470
ohm) in the plate lead of the detector, a

C.

 -

How the various parts ore connected. The trimmer condensers must be pretuned to the desired stations
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.02 mfd. coupling condenser, and a 500,000
ohm ( 1/2 meg.) fixed resistor.

The cost of this receiver is extremely low
and the special tuning arrangement costs no
more than a good two -gang condenser. No
ground is necessary and any antenna can
be used.

LIST OF PARTS
Volume control, switch, 50,000 ohm.
Filter choke, 10 henry.
High -impedance choke, 510 henry.
Trimmer condensers, two, 25-100 mmfd.
Trimmer condensers, two, 75-225 mmfd.
Trimmer condensers, two, 125-350 mmfd.
Trimmer condensers, two, 175-500 mmfd.
Dual electrolytic condenser, 8-25 mfd,

250 v.
Cardboard electrolytic, 10 mfd. 50 v.
Cardboard electrolytic, 5 mfd, 25 v.
Tubular condensers (two), .1 mfd, 200 v.
Tubular condenser, .01 mfd, 200 v.
Tubular condenser, .02 mfd, 200 v.
Mica condenser, .00025 mfd.
Resistor, carbon, 1 meg., lh watt.
Resistor, carbon, lh meg., watt.
Resistor, carbon, 30,000 ohm, 12,i watt.
Resistor, carbon, 200 ohm, 1/2 watt.
Resistor, carbon, 200 ohm, 1 watt.
Resistor, wire -wound, 150 ohm, 10 watt.
Resistor, wire -wound, 25 ohm, 10 watt.
Miscellaneous: Antenna and radio -

frequency coils, tubes, chassis, cabi-
net, sockets, speaker, etc.

All Wave

EXTREMELY simple to assemble,
this compact loudspeaker receiver
will bring in foreign as well as do-
mestic broadcasts. Built around

two of the new low -drain 11/2 -volt battery
tubes, the set not only packs a great deal
of power, but is extremely economical to
operate.

A set of six ready-made plug-in coils
provide coverage for the various short-
wave and broadcast bands. These coils,
which plug into a socket conveniently
located on top of the cabinet, should be
of the two -winding, four -prong type. A
midget, .00014-mfd. variable condenser
used for tuning is wired across the sec-
ondary or grid winding. The smaller
winding, called the tickler, is connected
to the outside lugs on a 20,000 -ohm varia-
ble resistor which serves as the regenera-
tion control. The on -off switch, shown in
the "A" minus lead, is mounted directly
on the back of this 20,000 ohm variable
resistor and is operated by the same con-
trol knob.

A 2.1-mh. plate choke wired into the
plate circuit of the detector helps to pro-
vide smooth regeneration, so that the
maximum sensitivity can be obtained
when tuning in on the short waves.
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Bands on Two Tubes
COMPACT LOUDSPEAKER SET IS INEXPENSIVE TO BUILD

Rear view of the receiver with its back removed
to show the tubes and other parts. The coil is
mounted on top, as shown in the photo at the left

For the grid leak re-
sistor (5 meg.), a higher
than normal value was
chosen. This was done
to operate the detector
tube at its maximum sen-
sitivity. The experiment-
er can try even higher
values (any resistance up
to 10 meg. may be used).

The antenna is direct-
ly coupled to the grid
winding by means of the
35-mmfd. trimmer con-
denser. A good outside
antenna, sixty feet in
length, must be used.

If difq^ulty is experi-
enced in obtaining ade-
quate regeneration, re-
verse the leads to the
tickler coil. If this fails
to bring results, increase
the capacity of the .00025-
mfd. plate by-pass con-
denser to .0005-mfd., or
decrease the capacity of
the antenna trimmer con-
denser by unscrewing the
adjusting screw.

Aluminum
eisea6616.

WHAT YOU NEED
Tuning condenser, .00014 mfd.
Variable resistor, wire wound, 20,000

ohm.
Switch coverplate, S. P. S. T.
Midget radio -frequency choke, 2.1-mh.
Midget trimmer condenser, 3-30 mmfd.
Magnetic speaker, 3 in.
Tubular condenser, .01 mfd, 600 v.
Tubular condenser, .05 mfd, 600 v.
Mica condenser, .0005 mfd.
Mica condenser, .00025 mfd.
Resistor, carbon, 5 meg. lA watt.
Resistor, carbon, 1 meg., 1/2 watt.
Resistor, carbon, 400,000 ohm, 1A watt.
Miscellaneous: four -prong wafer socket,

two octal sockets, set of four -prong
coils, battery cable, batteries, tubes
(1N5G and 1A5G), etc.

1/5
BACK

COVER

1* 4

I L -
131101111
1111011
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Low -drain 11/2 -volt tubes make this circuit economical to operate
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Compact Radio -Tube Tester
BATTERY -OPERATED UNIT BUILT FOR SIX TYPES OF PRONGS

Leather covering makes a
handsome carrying case

One of the eight -prong tubes is being fitted into its
socket above. The panel has sockets for tubes with
four to eight prongs and for the seven -prong miniature

Slipped into a brief case, as at right, this little
unit leaves room for a battery and other accessories

At left, below, top of the panel with the 4.5 -volt "C"
battery connected. At bottom right is shown wiring,
small battery, and flashlight bulbs on the underside

L.
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THIS tube tester is compact enough for
the serviceman's brief case or tool box
and simple enough for the radio owner

who does his own servicing. It will handle 80
percent of all tubes made, and, with slight
alterations, can be adapted for others. All
materials are readily available-it employs,
for instance, no meters since they are on
the priority lists-and many of the parts
may be salvaged from the junk box.

All four -prong to eight -prong tubes for
battery, AC, or DC can be handled, and a
socket is included for the new miniature
seven -prong tube. The device will also test
heaters and filaments, and will reveal shorts
between elements inside a tube. A loktal-
type tube socket can be added by enlarging
the case.

No previous adjustment is necessary to
test 1.5 and 2 -volt DC tubes, 2.5 and 5 -volt
AC tubes, 6.3, 12.6, 25, 35, and 50 -volt AC -
DC tubes, or 117 -volt heaters and filaments.
A tube is placed in the proper socket, and
the switch flipped. If it is good, the center
jewel reflector lights; if burned out, the re-
flector remains dark.

Shorts can be detected between the plate
of a tube and suppressor and either the
screen grid or control grid, between the
screen grid and control grid, or between the
control grid and cathode or filament.
Through operation of three toggle switches,
these shorts illuminate the jewel reflector
on either the left or right side.

The panel measures 41/z" by 53,", and
may be of metal or pressed wood. Five
large holes and a smaller one are drilled for
tube sockets, three holes for jewel reflectors,
and four for toggle switches.

Wiring instructions are given in detail in

Sockets in the panel layout are:
A r ng B, g: C 7: D 4.
E, 6; and F, 7 -prong miniature

Shorts may be tested between plate and suppres-
sor, G and F above; suppressor and either screen
grid, E, or control grid, D; screen and control
grid, E and D; control grid and cathode, D and
C; and control grid and filament, D and A

the diagram below. The grid -cap and plate
connections on each socket are wired to-
gether, as are the screens and suppressors,
and the cathodes and one side of the heater
of each tube. Connections for testing shorts
within a tube are shorted in and out of the
circuit by toggle switches.

The source of current is a 4.5 -volt "C"
battery, but a small pen -type 1.5 -volt bat-
tery is needed for testing shorts between the
plate and suppressor or the control grid and
screen of a tube. This 1.5 -volt battery is in-
stalled under the chassis and supported by
its own wiring.

The three flashlight bulbs used are the
type made for small flashlights, and are
rated at 2.2 volts. Do not use any other
kind, for no other will work. Some bulbs
might even blow out the filaments of a 1.5
or 2 -volt battery tube.

A special leather -covered case, 21/s" by 5"
by 61/4", may be purchased, or a case may
be built from small pieces of wood glued to-
gether. If desired, cardboard may be used
for the top and bottom.

Wiring may be done in one evening by following this complete diagram
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Servicing Your Radio
COST and utility make it well worth your

time to build your own loop antenna to
modernize your old radio and get rid of un-
sightly tangled wire strung along the floor
or hanging out the window. The cost is but

1 Cut a cardboard template about three fourths
I the size of the back radio cover or opening,
lay the template on a board, and around it drive
eight 2" nails or pegs. The one here is 4" by 9"

'A

At the sides, carefully drive in two more nails
3 to stretch the windings; then apply with a
brush a special liquid dope solution carried by
radio stores, This sticks the windings together

Adhesive tape or glued paper holds the loop5 to the back cover of the radio cabinet or
suspends it from the top of the back opening. The
antenna is light enough to need no other support

a few cents, very little time is needed, and
you can design the new antenna; to fit your
individual cabinet. The photographs below
show the materials that are needed and
also the step-by-step construction.

2Remove
the cardboard, and wind either No. 24

or No. 26 double -cotton covered wire around
the nails in the form. Approximately 50 turns
will be needed. Wind the wire evenly and tight

A When this dope solution has dried so that the
-1. wires will not fall apart during handling of
the loop, the nails are drawn from the base. The
antenna can then be lifted off for installation

I 11 II

141 lr

410

6To use the loop, disconnect the old antenna
coil, as shown. A few turns of the loop may

be removed one at a time if needed to balance the
trimmer condenser on the ganged tuning condensers
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EUROPE ON ONE TUBE
EGINNERS who want to try their hand at building a
simple, inexpensive radio will find this compact, one -
tube A .C. -D C. set to be just the type of receiver for

their needs. It is easy to build, and with a good outdoor
antenna it will pull m stations from South America and
Europe almost any evening. Tracing the circuit from

the antenna, the signals enter
This radio has only two the set through a .01-mfd.
controls. The cabinet paper condenser to the pri-
scales 4'/4 by 5 by 5'/4 in. wary winding of a 6 -prong

plug-in tuning coil. The sec-
ondary winding of this coil is
tuned by means of- a midget,
.00014-mfd. variable conden-

(1213E5T) 2.5 MY,;17------j 4600

PHONES

GRID
(PENTODE)

VIEW OF SOCKET

12 58GT (OCTAL)

The diagrams above
give specifications
for the parts. Note
the arrangement of
the aluminum chassis

ser. A set of plug-in coils
gives complete coverage for
all wave bands.

The signals then enter the
grid of the detector portion of
the dual tube (12B8GT) by
means of a .00025-mfd. mica
condenser and a 3-meg., 1 -
watt resistor.

Signals from the plate of
the detector then go to the
headphones through the tick-
ler winding and a, 2.5-mh.
plate choke. A 20,000 -ohm po-
tentiometer across the tickler
winding controls the amount
of feed -back between the tick-
ler and secondary windings.

The second portion of the
tube consists of a triode,
which rectifies the alternat-
ing house current so that only
direct current reaches the
plate of the detector. Hum
is filtered by a 20-h. choke
and two 16-mfd , 150 -volt
electrolytic condensers.

tHA5SiS
as; x3-ki?!
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!CYCLE
ANS who would like to install a ra-
dio on their bicycles so they can en-
joy their fayorite programs while

riding around town or on short trips
will find the inexpensive set described
on these pages just what they have
been looking for. Fitting in a basket
mounted on the handlebars, the battery -
operated, four -tube receiver contains its
own loudspeaker. It gives excellent re-
sults on local broadcast stations, and if
iron -core coils instead of the air -space
type specified are used this range will
be increased.

Owing to the directional properties
of a loop antenna, a 4' metal rod was
chosen instead. The metal rod is con-
nected directly to the grid cap of the
radio -frequency tube. Both of the set's
coils are tuned by a midget two -gang
tuning condenser, which is mounted on
the sloping panel by means of two right-
angle brackets.

The antenna rod is insulated from
the metal cabinet by a ceramic stand-
off insulator. The tops of these insula-
tors are usually threaded, and the best
method of attaching the aluminum rod

is to thread it to fit, and screw
it into the insulator. For greater
signal strength, the set will have
to be grounded. The bicycle

Keep tuned as you ride with this
receiver. Note below how tubes are
mounted on aluminum chassis, and
the speaker on the sloping panel

How batteries are ar-
ranged in the cabinet
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RAPIO IS EASY AND
CHEAP TO BUILD

frame provides excellent counterpoise
capacity for this purpose.

The steel cabinet used for housing the
chassis and batteries measures 61/2" by
7" by 11" and is small enough to fit in-
side a standard -size bicycle luggage bas-
ket. The panel is attached to the cabinet
by means of self -tapping screws. The
two "B" batteries that fit inside the cabi-
net along the back are the new small -size
portable type employing the special flat
cells with expanding seals. A 11/2 -volt
"A" battery fits in between the two "B"
batteries, with the 41/2 -volt "C" battery
directly in front of it. The "A" and "B"
batteries are of the plug-
in type and use clip -in
plugs with Fahnestock ter-
minals. This system makes
it an easy matter to change
batteries whenever neces-
sary.

In order to obtain am-
ple volume from the speak-
er, two stages of audio -
frequency amplification

It's as easy to tune
as a car radio. View
below shows the parts
underneath the chassis

are used after the detector. Both stages
are resistance -coupled and use the latest -
type tubes for maximum sensitivity. Type
1N5GT tubes are used in the radio -fre-
quency, detector, and first audio -frequency
stages. A beam power tube, 1T5GT, is
used in the output stage, and provides a
relatively high output with a very low
filament drain.

A 15,000 -ohm, 1/2 -watt resistor is used
in the grid circuit for the first audio tube.
Any increase in value of this resistor will
only cause instability and will fail to in -
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These circu;+ and +u6e-socke+ diagrams should be followed

crease the amplification. Volume is con-
trolled by a 100,000 -ohm potentiometer
placed in the screen circuit of the radio -fre-
quency tube.

The key -lock switch is of the double -pole,
single -throw type and breaks two circuits
at one time, the positive "A" supply and
the ground lead of the volume control. This
is done to avoid any drain through the "B"
supply while the set is turned off.

As a safety measure, it is a good idea to
lock theset in the basket or to the bicycle
frame. The key switch prevents any one else
from turning on the set.

The antenna rod is set in a ceramic insulator
atop the cabinet. Right, a key +urns on the set

to the letter in constructing the set

LIST OF PARTS
Midget 2 -gang tuning condenser, .00036

mfd.
Shielded antenna coil.
Shielded radio -frequency coil.
Volume control, 100,000 ohm.
Output transformer.
Carbon resistor, Vs watt, 15,000 ohm.
Two carbon resistors, 1/2 watt, 150,000

ohm.
Carbon resistor, 1/2 watt, 250,000 ohm.
Two carbon resistors, 3/2 watt, 1 meg.
Carbon resistor, 1/2 watt, 2 meg.
Mita condenser, .0002 mfd.
Mica condenser, .0003 mfd.
Mica condenser, .0005 mfd.
Mica condenser, .004 mfd.
Tubular condenser, .005 mfd., 600 volt.
Tubular condenser, .02 mfd., 600 volt.
Three tubular condensers, mfd., 600

volt.
Miscellaneous: Tubes, four octal wafer sock-

ets, three bantam -tube shields, six -prong speak-
er plug and wafer socket, key switch, six -way
battery cable, batteries, 3" P.M. speaker,
cabinet, chassis, antenna, 3" dial, etc.
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Scarcely a handful, it fits
inside most portable radios

THIS compact "B"
power pack, no larg-

er than a standard -size
portable "B" battery, is
a highly useful radio
accessory. It is small
enough to fit in many
of the modern battery
portables and may be
used to replace "B" bat-
teries in small table re-
ceivers of either the
tuned radio frequency
or regenerative types, for hum -free reception.

An adjustable bleeder circuit is wired
across the output of the rectifier, and the
connections are brought out to four insulated
binding posts on top of the cabinet. The
bleeder circuit consists of a 10,000 -ohm semi -
variable wire -wound resistor with two slid-
ers for adjusting the intermediate voltages.

ELECTRIC

`B' SUPPLY
FOR PORTABLE SETS

Steel ealrinet
HOLES FOR

BINDING POSTS

This photograph will help you assemble the outfit in its steel cabinet

As shown in the diagram, the circuit is ad-
justed to give 130, 90, and 30 volts at the dif-
ferent taps when connected to a set draw-
ing about 15 milliamperes plate current.

The 117Z6GT rectifier tube is connected di-
rectly across a 117 -volt power me without
the use of resistors. A 13/4" ve,ttilating hole
should be drilled in one side of the cabinet.

 
 

Parts needed for the unit
can be itemized from the
diagram. Note that the
circuit is not grounded

 
-*
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Priority Receiver

Iron cores moving in antenna and oscillator coils tune this set

WITH tuning condensers becoming in-
creasingly scarce, a timely interest at-

taches to this five -tube superhet which tunes
by varying the induction of the antenna and
oscillator coils. A core of compressed pow-
dered iron about 5/16" in diameter and 21/2"
long moves in and out of each coil. These

USES NEW -TYPE
TUNING UNIT

iron cores are ganged and
regulated by the horizontal
tuning dial which, incidental-
ly, is accurately calibrated in
kilocycles. The tuning range
of this set is similar to that
of any standard -type receiver
using variable condensers -
550 to 1,500 kilocycles.

Tubes used are a 12A8-GT
as a pentagrid converter; a
6S7 as an I. F. amplifier tube;
a 12SQ7 as double -diode de-
tector, AVC, and first audio
amplifier tube; a 35L6-GT as
power pentode tube capable
of an output of 11/2 watts
without overloading, and a
50Z7 -G as a half -wave recti-
fier tube. The heaters of all
these tubes are connected in
series with a total voltage of
approximately 117 volts,
making a series heater re-
sistor unnecessary.

Permeability tuning, as
this new method is called,
makes it possible to save
space as the space taken up

by -the new tuning unit behind the tuning
dial is approximately half that required by
a two -gang variable condenser. And again,
since the tuning unit already contains the
antenna and oscillator coils, a further saving
of space both above and below the chassis
is obtained. Notice how well -spread the

Top and bottom views of the chassis show how
"permeability tuning" saves space, eliminates
crowding, and simplifies wiring of the circuit

IMO.. 
e. 0, .
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different components are
above the chassis-no
crowding and bunching.
The same holds true for
the underside portion of
the chassis. It makes the
set extremely simple to
build and wire.

The war may make it
difficult to obtain the
exact tube type shown in
the parts list. To give
the reader as wide a
choice as possible, we
have given, on the wiring
diagram, alternative tube
types. The final results
will be the same, as the
set will operate satisfac-
torily with any of the
tube types listed. The
socket connections in most
cases will be different.
For instance, the 50Y6-
GT rectifier tube has its
heater brought out to
pins Nos. 7 and 2 instead

Alternative tube types given
in the wiring diagram below
may be substituted if those
first listed are unobtainable
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The horizontal slide -rule
dial is calibrated in
kilocycles. Tube being
put into its socket in
photo is the I2A8-GT

Tuning is easy. Left-
hand knob turns set on
and off and controls
the tone. Right-hand
knob is volume control

of Nos. 6 and 2 as in the case of the 50Z7-GT. if the
35A5 -LT is purchased, be sure to buy a "loctal" socket
for it instead of an "octal" socket.

Volume is controlled by the l/2-megohm (500,000 -
ohm) variable resistor. Tone is controlled by a 50,000 -
ohm variable resistor and .02 mfd. tubular paper con-
denser connected in the grid circuit of the 35L6-GT.
This arrangement provides an excellent method for
artificially boosting the bass notes. It also helps in re-
ducing static by decreasing the value of the high notes.

In order to make the mahogany cabinet as compact
as possible, the 5" permanent -magnet speaker is mount-
ed on top of the cabinet directly over the center of the
chassis, facing upwards. It is a good idea to have the lid
of the cabinet removable; otherwise it will be impossible
to slide the chassis in and out of the cabinet unless the
speaker is first removed, since the dial will not clear it.
Of course the height of the cabinet could be increased,
but this was not found as practical a method, as it would
tend to unbalance the general appearance of the cabinet.

It will be noted that two holes are drilled in the front
of the chassis just below the center of the tuning dial.
These are for adjusting the two trimmer condensers of
the tuning unit.

In setting the tuning dial, it should be borne in mind
that with the cores of the antenna and oscillator wind-
ings moved all the way out, the set is tuned to the
1,550 -kilocycle end of the dial.

Cabinet cover, below, serves as a
baffle for the 5" P.M. speaker. The
back is left open for ventilation

LIST OF PARTS
Permeability tuning unit

(with trimmers C, and 02).
P. M. speaker 5".
Universal output transform-

er.
Iron -core I.F. transformers,

456 kc. (two).
Filter choke, 20 henrys, 500

ohms.
Line cord and plug, 9'
Volume control, 500,000 ohms.
Tone control and switch, 50,-

000 ohms.
Cadmium -plated chassis, 2"

by 7" by 9".
Octal tube sockets (five).
Paper tubular condensers:

.05 mfd., 400 volt (six); .02
mfd., 400 volt.

Mica condensers: .0001 mfd.
(three); .00033 mfd.; .00075
mfd.;.00007 mfd.; .002 mfd.;
.006 mfd.

Electrolytic condensers: 8
mfd. 450 v. (two); 25 mfd.,
50 v.

Carbon resistors: 1/2 watt,
500,000 ohms (two) ; 1/2 watt,
300,000 ohms; 1/2 watt, 2
megohms; 1/2 watt, 100,000
ohms (two); 1/2 watt, 50,000
ohms; 1/2 watt, 1,000 ohms
(two) ; 1/2 watt, 20,000 ohms;
1/2 watt, 400 ohms; 1/2 watt,
300 ohms; 1 watt, 200 ohms.

Cabinet, 8" by 8" by 1014".
Tubes: 12A8-GT, 6S7, 12SQ7,

35L6-GT, 50Z7 -G.
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Compact Rectifier Unit Fits Almost Any Radio Chassis

rt, I

DRY BATTERIES are going to be increas-
ingly difficult to obtain, and many own-

ers of home -built or commercial one, two,
and three -tube headphone receivers will
have to convert theirs to operate on the
electric house current. This is simple with
a new rectifier unit, easily built at home
and so compact that it will fit almost any
radio chassis. It takes up no more room
than a tube or electrolytic condenser, and
yet contains a complete filtering circuit and
rectifier tube! The metal box (11/4" by 11/4"
by 2") is an old coil shielding can. Besides
the rectifier, a compact (21/4" by 11/2") fila-
ment transformer with a 110 -volt primary
and a 6.3 -volt secondary (1.5 amperes) is
used.

The battery tubes will have to be replaced
with 6.3 volt AC -DC tubes of equivalent
types. Should the plate current drain be too
high to use the 6H6 as a rectifier, replace it
with a 117Z6 -tube.

TUBE SOCKET

&'

6

' 6

z.-
10,0000D

a'.4
i

TOP VIEW

Left, a cross section
of the shielding box,
showing the insulation
cardboard and, above,
top of old coil can

111116_
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Midget rectifier (at left) mounted on a radio chassis.
Filament transformer (on right) is compact and can
be easily mounted under chassis. Diagram shows wiring

Illustrating how to make a compact "batch" of the
condenser and resistor in rectifier, with connections

Above is rectifier
with a 117Z6-GT
tube and 117 -volt
heater for direct
connection to the
line. Right, the
bottom view of
rectifier, showing
posts of condens-
ers and resistor
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Servicing Your Radio

Yanking on a line cord often causes a
break in the resistor. wire. To avoid
this, grasp the plug when removing it

65 10 0 110 130
1150 I

160

185 t. 550

200 500

74;4;40,5

60
5511)

LINE -CORD BREAKS, which occur most fre-
quently in the built-in resistor in a cord of
the type shown at the left, may be the rea-
son a receiver goes dead. It is advisable to
check this resistor if tests show that all the
tubes are good. Sometimes it is possible to
solder the thin resistor wire back to the
prong, as shown in the sketch; if not, the
whole line cord must be replaced.

SOLDER

RESISTOR WIRE
RUBI3ER OR
PLASTIC PLUG

SOME TYPES OF DIAL POINTERS can be repaired
easily with common liquid cement. If one
cannot be set on the proper station indicator
because it has come loose from the center
plastic piece to which it was attached, re-
move the chassis from the cabinet and ap-
ply the cement as indicated in the drawing
below. Best results can be obtained by re-
moving the pointer assembly from the dial
face and laying it flat, as shown. This will
keep excess cement from spotting the dial
face should any drip off the pointer during
the application.

PLASTIC PLACE LIQUID
CENTER - CEMENT HERE

IF BATTERY OPERATION on a three-way port-
able is fuzzy, but reception is satisfactory
on both A.C. and D.C., replacement of the
battery pack is usually necessary. "B" bat-
teries showing 75 volts on a meter have
been known to have such high internal re-
sistance that the voltage to plates and
screens was reduced to as little as 35 volts.

BURNED -OUT BALLAST TUBES need not put a re-
ceiver out of service permanently even if
the tubes cannot readily be replaced with
new ones. Satisfactory results can be ob-
tained by removing the old line cord from
the set and substituting a new line cord hav-
ing a built-in resistor of a resistance value
matching the tube heaters.
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Midget Broadcast Set
USES TINY

ACORN TUBE
AND STANDARD
AC -DC TUNING

COIL

SO SMALL it fits in the palm
of your hand, this little ra-
dio receiver makes use of

one of the midget, acorn -type
tubes. Powered by batteries, it
provides good earphone recep-
tion on the broadcast band.

The tuning coil is a standard,
A.C.-D.C. midget antenna coil
with a high -impedance primary:
Its shielding should be removed.
Wind fifteen turns of No. 34,
double -silk -covered wire around
one end of the secondary coil
(L,), in the same direction as
the coil winding, to serve as a
tickler (L3). The set is tuned by
a small .00042-mfd. variable con-
denser. On the sloping panel of
the 2" by 1%" aluminum chas-
sis, mount a midget 15,000 -ohm
volume control and switch. This
is placed across the tickler coil
(L3), with its rotating arm by-
passed to ground through a
.00025-mfd. mica fixed condens-
er, to control regeneration. A
good antenna should be used for
best results, but a ground is not
always necessary.

L
2

CHASSIS

2

3
4

L

   
1111M.Sita$

TICKLER
6.&". COIL

BOTTOM VIEW OF COIL

HEATER
CATHODE

PLATE

13/0
CHASSIS

TOP VIEW OF
ACORN TUBE

GRID

LIST OF PARTS

Volume control with switch,
15,000 -ohm.

Resistor, 3 meg., 1/2 watt.
Fixed condensers, mica, .00015

and .00025 mfd.
Tuning condenser, .00042 mfd.
Four standard flash -light cells.
Midget 45 -volt "B" battery.
Miscellaneous. - Aluminum

chassis, acorn tube (955),
A.C.-D.C. broadcast anten-
na coil, acorn -tube socket,
knobs, dial plate, phone -tip
plugs and jacks, wire, etc.
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Attractively finished, the portable radio
shown in use above is designed to fit like a
tray in the overnight case, ready to be re-
moved and plugged into an electric outlet

Note the simplicity of controls and the air-
plane -luggage fabric covering. How the
parts are arranged beneath the U-shaped
chassis is shown in the photograph below
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25L6 tube is taken directly
off the cathodes of the
rectifier To eliminate any
possibility of hum due to this arrangement, a
high -capacity (40-mfd ) electrolytic condenser
must be used for filtering this part of the
rectifier circuit.

A five -inch electrodynamic speaker was
chosen instead of the usual permanent -magnet
type, as the former costs less and is more
sensitive to weak signals

In laying out the chassis and cabinet, ar-
range the parts as shown in the illustrations
so the receiver will be shallow enough to fit in
the "tray." The tuning dial and knob harmo-
nize With the color of the fabric, while brass
locks and hinges were selected so that they
would not rust. As the panel of the radio ex-
tends above the open suitcase, it is a simple
matter to lift the set in and out

LIST OF- PARTS
Five -inch electrodynamic speaker
Iron -core antenna coil
Iron -core radio -frequency coil
Volume contiol, 20,000 ohm, with switch.
Line -coed iesistor, 200 ohm
Resistor, 250 ohm, Va watt
Resistor 300 ohm, 12 watt
Resistor, 30,000 ohm, 12 watt
Resistois (two), 1 meg , 12 watt
Resistor 4 500 ohm, 1 watt
Two -gang tuning condenser, 00036 mfd
Mica condenser, 00025 mfd
Mica condenser, 001 mfd
Tubulai electiolvtic condenser, 5 and 5 mfd 25 volt
Electrolytic condenser, 16 mfd , 150 volt
Electrolytic condenser, 40 mfd , 150 volt
Tubular condensers (two), 01 mfd , 200 volt
Tubular condensei, 02 mfd 200 volt
Tubular condenses, 05 mfd , 200 volt
mis,,ellatleoug -Four octal sockets foul tubes (610

radio -frequency pentode, 6F5 high -mu triode, 25L6 out-
put pentode, and 25Z6 rectifier), chassis, wile, etc

SPEAKER

At left, parts mounted on
top of the chassis, and the
assembly as it fits inside
the narrow cabinet. The fin-
ished set appears above, and
specifications for the cab-
inet, case, and chassis below

TUNING 61(7

CONDENSER
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POR SPEAKER
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Measuring just over
5" square and less
than 3" thick, this
receiver and ifs 2"
speaker cone equal
the;` performance of
much larger sets.
The tiny cabinet is
made of wood bound
in genuine cowhide

Midget AC -DC Receiver
PULLS IN LOCAL STATIONS AT FULL STRENGTH

Set Has A 50 -Mile Radius

ALTHOUGH small enough to slip easily
into a woman's handbag, this midget

three -tube radio receiver is nevertheless
capable of tuning in all local stations within
a. 50 -mile radius at full loudspeaker strength
on its tiny 2" speaker, which handles up to
3i -watt power without distortion.

Making use of the new tiny electric tubes
and iron -core coils, the set pictured on these
pages was mounted on a front panel (no
chassis was used) of unusual design and
measuring only 434" square. In the upper
left-hand corner a circle 23" in diameter
was punched out for the speaker. Beside it,
on the upper right-hand side, and mounted
directly on the front panel, is a .00036-mfd,

Front view of panel on which receiver is mounted Close-up of She wiring. All parts are accessible
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TWO -GANG
TUNING

CONDENSER

II5V AC -DC

LINE
CORD

ANT. U ANT.COIL

R.F.COIL

200 Cs --
LINE-CORD RESISTOR

VSPEASER

70L7GT

0

6

SMFD.
9.5V.

150000W

20004)

01 NI 0.E.COV

In thi pictorial diagram, the compact placing of the parts of the midget receiver is shown in detail

two -gang tuning condenser. Clamped to
the framework of the tuning condenser by
means of two 6-32 machine screws, Y.1," long,
is a small bracket on which were mounted
the midget seven -prong wafer sockets for
the tiny RF pentode amplifier (9003) and
the high -mu detector triode (9002). An-
other bracket was used for mounting the
standard -size eight -prong socket of the

70L7GT tube, which is a combination power
pentode and half -wave rectifier. The midget
output transformer, coupling the pentode
portion of the 70L7GT tube to the 2"
speaker, was mounted directly under the
speaker.

The iron -core antenna coil was mounted
on the two -gang tuning condenser just next
to the speaker. The RF coil was mounted

next to the bracket hold-
ing the 70L7GT tube. A
50,000 -ohm variable re-
sistor acts as a volume

Complete wiring diagram, including base layouts (at bottom) for tubes

control and was put in
place on the front panel
directly under the two -
gang condenser.

The four -stage TRF
circuit which is used in
this midget receiver con-
sists of a tuned RF stage
coupled to a biased de-
tector stage, which in
turn is resistance coupled
to the beam power pen-
tode. A half -wave recti-
fier furnishes plate volt-
age to the tubes, and this
plate supply is amply fil-
tered by the 2,000- and
1,500 -ohm, 2 -watt resist.
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ors, the 20-mfd. and 16-mfd., 150 -volt elec-
trolytic condensers, and the .01-mfd. paper
tubular condenser (400 volts) in the plate
circuit of the rectifier.

The new midget tubes used employ mount
structures similar to those of the older
Acorn tubes, but the new ones have glass
button bases which provide short leads and
low -lead induction. Each tube employs two
cathode leads which cause a reduction in in-
put loading and provide an increased gain.
The single -ended design of the new tubes
has the added advantage of requiring a
minimum mounting space. Although these
tubes were designed primarily for use by
engineers, experimenters, and amateurs
working in the ultra -high frequencies, they
can also be used for operation in a receiver
designed for service in the regular broad-
cast band.

When completed, the receiver and its
front -panel mounting were placed in a small
wooden cabinet covered with cowhide
leather stitched at the corners. The outside
dimensions of the cabinet used were 5 3/16"
by 5 3/16" by 2%". A heavy piece of card-
board, also covered with leather, was used
for the back cover. This cover was held in
place by four small brass wood screws. An
opening 214" square was cut in the back
cover to make allowance for the necessary
ventilation of the tubes.

As this is an AC -DC receiver and there-
fore already grounded through the electric
outlet, no further ground connection was
needed. If a ground should be used it must
be connected to the receiver through a .1
mfd., 400 -volt tubular paper condenser,
otherwise a short will occur, blowing out the
tubes. Only a short antenna (about 15') is
employed and may consist of stranded
S.C.C. wire strung along the floor.

Back view of receiver, wired
but with the tubes removed.
The RF coil, mounted on the
metal panel by means of a
3/4" angle bracket, is shown
just next to the 50,000 -ohm
variable resistor. The 9002
midget high -mu triode tube
and 9003 pentode are at left

Leather -covered cabinet from
the rear. The opening at the
lower left corner ventilates
the three tubes and is 21/4"

square. The back cover is a
piece of heavy cardboard and
leather held by four screws

LIST OF PARTS
Cabinet, 5 3/16" by 5 3/16" by 22/4".
Two -gang tuning condenser, .00036 mfd.
Iron -core antenna and RF coils.
Midget permanent -magnet 2" speaker.
Midget output transformer.
Midget tubes (two): Super -control pen-

tode, 9003; high -mu triode, 9002.
Pentode -rectifier tube, 70L7GT.
Line cord resistor, 220 ohms.
Variable resistor, 50,000 ohms.
Plate cover switch, S. P. S. T.
Electrolytic condensers (four) : 20 mfd.,

150 volts; 16 mfd., 150 volts; 5 mfd.,
50 volts; 10 mfd., 25 volts.

Mica condensers (three): .0001 mfd.;
.0002 mfd.-;-.01 mfd.

Tubular condensers (two) : .006 mfd.,
400 volts; .01 mfd., 600 volts.

Carbon resistors (seven): watt, 20,-
000 ohms; Y2 watt, 250,000 ohms; ih
watt, 200 ohms; watt, 1 megohm;
1 watt, 200 ohms; 2 watts, 2,000 ohms;
2 watts, 1,500 ohms.

Midget wafer sockets: Seven prong
(two), eight prong (one).
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Decorative and doubly useful, the efficient radio shown above is a worth -while addition to one's desk top

cOMBINING usefulness with BUILD THISnovelty, this folding book-
end radio provides some-
thing new and novel in the

-End Radodesign of radio cabinets. It is a set
that should appeal to every one who Bookbuilds radio receivers as a hobby.

The circuit chosen uses four of the
latest all -metal electric tubes and
will operate equally well on either for Your Denalternating or direct current. Al-
though not a tuned -radio -frequency
receiver, this set is just as sensitive
and selective, and is cheaper to build
because only one coil and one tuning condens- ance-coupled to one of the new triodes, which
er are needed. A regenerative detector built is in turn resistance -coupled to a 25A6 output
around one of the new radio -frequency pen- pentode. The fourth tube, the 25Z6, rectifies
todes is used in the first stage, and is resist- the current for the receiver, changing the al -

Make the wooden cabinet to dimensions in the
drawing. Note how ends fold in for carrying

RECESSED

FOR RACK
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An A.C.-D.C. Four -Tube Set

ternating house current to direct. However,
when plugged into a D.C. outlet, this tube
merely acts as a resistance.

Regeneration is controlled by a 20,000 -ohm
variable resistor, which is connected across
the tickler coil. The slider, or arm, of this
variable resistor is grounded to the chassis
through a .0005-mfd. mica condenser. A
6-mh. choke is inserted in the plate lead of
the detector tube in order to keep radio -
frequency currents out of the audio stages,
and also to add to the smoothness of the re-
generation control. The grid -lead detection,
chosen because of its greater sensitivity over
the usual bias method,
consists of a one-meg.
fixed resistor in parallel
with a .00025-mfd. mica
condenser.

A plug-in coil must be
used with this circuit
since a standard A.C.-
D.C. antenna coil has no
tickler winding. This coil
is tuned by a .00036-mfd.
single -gang variable con-
denser. Inserted in the
ground lead of the pri-
mary winding on the coil
is a new type of tuning
control, which may be
best described as a selec-
tivity control. It consists
of one of the new ultra -
flat tuning condensers

using molded -plastic insulation, and is mount-
ed on the front panel behind the plug-in coil,
between the tuning condenser and the 20,000 -
ohm variable resistor.

Decreasing the capacity of this condenser
increases the selectivity of the receiver. At
its minimum setting, it will cut down the vol-
ume by decreasing the coupling of the pri-
mary and secondary coils. This is especially
useful when tuning to a strong signal.

A .0005-mfd. and a .002-mfd. mica condens-
er are used in the plate leads of the first and
second audio stages, and help to cut down
feed -back and unwanted oscillation, which
would cause distortion in the loudspeaker.

To avoid any excessive hum that might be
caused by the compactness of the circuit, a

MFD.
...a

The chassis end of the unit and,
at right, the loudspeaker end.
Diagram below shows the wiring
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total of 76 mfd. should be used for filtering
the rectified direct current. The filter circuit
is made up of four electrolytic condensers,
one 20 mfd., two 16 mfd., and one 24 mfd.

The cabinet is easy to build, and may be
made at home from any kind of wood, such
as pine, walnut, or mahogany. After care-
ful sandpapering - with the grain, not
against it-the finished cabinet can be given
one or two coats of stain, depending upon how
dark a finish is desired. Once these coats
have thoroughly dried, a thin layer of shellac
can be applied and rubbed down to kill some
of the gloss. Rubber feet will raise the book
ends and provide room for the speaker cord
that runs from the compartment box at one
end which houses the chassis to the compart-
ment at the other end which houses the 5"
permanent -magnet speaker. A built-in aerial
is used so that no antenna or ground connec-
tions are needed for good reception.

LIST OF PARTS
FOR BOOK -END RADIO

One 6SJ7 tube.
One 6SF5 tube.
One 25A6 tube.
One 25Z6 tube.
Antenna condenser, .00042 mfd.
Tuning condenser, .00036 mfd.
Electrolytic condenser, 24 mfd., 150 v.
Electrolytic condenser, 20 mfd., 150 v.
Two electrolytic condensers, 16 mfd.,

150 v.
Electrolytic condenser, 10 mfd., 25 v.
Electrolytic condenser, 5 mfd., 25 v.
Mica condenser, .0005 mfd. (two)
Mica condenser, .00025 mfd.
Tubular condenser, .1 mfd.
Tubular condenser, .01 mfd.
Tubular condenser, .005 mfd.
Tubular condenser, .05 mfd.
Tubular condenser, .002 mfd.
Line -cord resistor, 200 ohm.
Resistor, 1 meg., 1/2 watt.
Resistor, 2 meg., 1/2 watt.
Resistor, 1/2 meg., 1/2 watt.
Resistor, 750,000 ohm, 1/2 watt.
Resistor, 200,000 ohm, 1/2 watt.
Resistor, 100,000 ohm, IA watt.
Resistor, 5,000 ohm, 1/2 watt.
Resistor, 4,000 ohm, 1 watt.
Resistor, 700 ohm, 1 watt.
Switch and volume control, 20,000 ohm.
Radio -frequency choke, 6 mh.
Six -prong, plug-in coil.
Miscellaneous:-Speaker, four midget
octal sockets, aluminum chassis, cab-
inet, wire, etc.

Beginner's

This sturdy set
is compact and
has a range up
to 1,000 miles

WITH a broadcast -band range
up to 1,000 miles, the one -
tube, all -electric, A.C.-D.C. re-
ceiver illustrated is designed

especially for beginners. It requires a
minimum of parts, costs little to build,
and is easy to assemble and wire.

The set is built around one of the new
bantam -type, midget, octal -base tubes.
This particular tube, the 25A7GT, is re-
ally a pentode tube and a half -wave
rectifier in one. The pentode section is
used as a regenerative detector.

In spite of the compactness of the steel
cabinet (5" by 4" by 3"), it is an easy
matter to mount and wire the parts, as
the top and bottom panels can be un-
screwed and taken off. The six -prong
plug-in coil, the insulated earphone ter-
minals, and the tube are all mounted on
the top panel. The .00014-mfd. tuning
condenser and the 15,000 -ohm wire -
wound combined regenerative control and
switch are mounted on the front panel.
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All connections are clearly shown in the diagram.
Note particularly the negative phone connection
to pentode -tube screen, and absence of a ground

Bottom view of the chassis, below,
indicates how parts are arranged.
Both fop and bottom panels can be
removed to facilitate the wiring

A very simple filtering sys-.
tem, consisting of only one
high -capacity electrolytic con-
denser, is used. The earphones
are connected in series with
the cathode of the rectifier,
and the reader should note
that the screen of the pentode
tube is connected to the neg-
ative terminal of the phones
instead of the positive. No
ground should be used with
this receiver, as circuits of
this type are grounded
through the house wiring. A
rubber grommet should be
used to protect the line cord
where it passes through the
steel cabinet, otherwise the
sharp metal sides of the hole
may cut the insulation and
cause. a short circuit. Should
the set hum, reverse the
phone leads,

LIST OF PARTSOne 254.7GT
tube.

Tuning condenser
.00014 nifd.-Electrolytic

condenser,
40 rnfd.Tubular

condenser,
.02 mfd.

Two mica condensers,
.0003 nifd.Switch

and variable
resistor,15,000

ohm..
Resistor,

2 ?neg.,
watt.Line cord,

360 ohm.

Se

Radio-frequency
choke,

2.5 rnh.t of six-prong
coils.

(steel),
octal -tube

socket,socket,
two insulated

bananasolder etc.
jacks and plugs,

earphones,
wire,
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Superhet for Beginners
USES ONLY TWO TUBES

SEVERAL years ago, a superhetero-
dyne receiver had to consist of at

least seven tubes-sometimes nine, for
in those days the multiple tubes we
use so frequently in our present sets
had not been perfected. A two -tube
super is possible these days, and one
of them is shown on these pages.

A 1A7GT pentagrid tube is used as
the first detector and oscillator. A
two -gang .00036 condenser tunes these
two stages. To insure proper tracking
of the oscillator tuning condenser a
fixed mica condenser with a capacity
of .0004 mfd. is wired in series with
the oscillator coil. This condenser must
be accurate within +3 percent.

Across the other tuning condenser
(in parallel with it) is a low -capacity
(.00005 mfd.) midget variable trim-
mer condenser. This is adjusted to com-
pensate for any irregularities between the
two tuning condensers. It is not necessary
to adjust it for each station.

The output of the 1A7GT is coupled to
the detector stage through a 456-kc. I. F.
transfOrmer (this may be either an iron -

mpnyisr"

I

This two -tube superhet gives loudspeaker reception of
local stations with a 20 -foot antenna laid on the floor

core or air -core type). Both primary and
secondary windings of the I. F. transformer
are tuned by tiny built-in trimmer condens-
ers which have to be adjusted before the
receiver will operate. This may easily be
done by tuning in the strongest local signal
and turning the two screws on top of the

Topside of chassis, showing the two multiple tubes This is the underside of the chassis. The on -and -
that do the work once performed by seven or more off switch is operated by the volume -control knob
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I. F. transformer can with a screw driver,
until the signal is at its loudest. Then tune
to a weaker station (near 1,500 kc.) and
give it a final adjustment.

The detector (triode portion of the
1D8GT) is transformer -coupled to the power -
amplifier pentode of the 1D8GT. Unrecti-
fied RF currents in the plate circuit of the
detector stage are by-passed to the chassis
through a .002-mfd., 400 -volt tubular con-
denser. Volume is controlled by means of
the 500,000 -ohm variable resistor across the
secondary of the audio transformer. The
S. P. S. T. on -and -off switch is also controlled
by the shaft of the resistor.

Output of the two -tube super is fed into
a 4' or 5" permanent -magnet speaker in-
stalled in the lid of the gray -wrinkle steel
cabinet. A 33/4" diameter opening must be
drilled for the 4" speaker, and another
opening about 4" in diameter in the front
panel for the dial.

Loudspeaker reception of all local stations
is possible, using an antenna of only about
20 feet, stretched across the room on the
rug. No ground is necessary, although it
may improve the volume on weak signals.
A small trimmer condenser should be in-
serted in series with the antenna whenever
a long antenna is used with the set.

Although 90 volts is shown in the wiring
diagram as the plate or "B" battery voltage
this value may be safely increased to 110 or
120 volts with a correspondingly greater
signal strength. In this case the "C" battery
voltage should be advanced to 9 volts.

LIST OF PARTS

Steel chassis, 7" by 7" by 2".
Shielded iron -core antenna coil.
Shielded air -core oscillator coil.
Two -gang tuning condenser, .00036

mfd.
Four -inch round dial.
I. F. transformer, 456 ke.
Audio transformer, 3:1 ratio, un-

shielded.
Output transformer, universal type.
PM speaker, 4" or 5".
Steel cabinet, 8" by 12" by 8".
Volume control, 500,000 ohms.
Switch cover plate, S. P. S. T.
Variable trimmer condenser, .00005

mfd.
Pentagrid converter tube, 1A7GT.
Triode -pentode amplifier tube, 1D8GT.
Octal (eight -prong) wafer sockets

(two).
Mica condensers: .0001 mfd:, .00025

mfd., .004 mfd. (gadder).
Tubular condensers: 1 mfd., 400 volts;

.05 mfd., 400 volts; .005 mfd., 400 volts;

.002 mfd., 400 volts.
Carbon resistors: 1/z watt, 50,000

ohms; 1/2 watt, 70,000 ohms; watt, 2
megohms.

Knobs, cable, binding posts, etc.

Front of the gray -wrinkle steel cabinet, showing
the three control knobs and four -inch round dial

Both primary and secondary windings of the I.F.
are tuned by turning the two screws on top of the
transformer can until selected signals are loudest

Output is fed into a permanent -magnet loudspeaker
(either four or five -inch) set in the cabinet lid

4
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IS EASY TO BUILD
FROM ODDS AND ENDS

The author using the test circuit shown
at the left to measure a small resistor

ROVIDING a quick and easy
means for measuring small resist-
ances and testing grounds, the unit il-

lustrated forms a handy piece of equipment
for the radio experimenter and service man.

The circuit consists of a buzzer and bat-
tery, three fixed resistors, a rheostat, an in-
duction coil, two switches, and an earphone.
As shown in the diagram, three binding -post
terminals (A, B, and .X) are provided. To
test a resistance up to 50 ohms, terminals A
and B are connected together with a short
piece of wire, the toggle switch is flipped to
the "50" position, and the unknown resistor
is connected across terminals X and A. The
buzzer is then turned on and the rheostat
adjusted until the buzz cannot be heard in
the earphone. The position of the pointer on
the rheostat scale indicates the value of the
resistor. For resistors from 50 to 500 ohms,
the toggle switch is moved to the "500" posi-
tion and the same procedure followed, but
the scale reading must be multiplied by ten.

0 
.0.AlkA

-

a 0

..16.16.A.AlLium

.
. lb

) -

  
.1

 7.

In testing grounds, simply connect the
ground in question to terminal X, attach
terminal A to some other ground, and ter-
minal B to a third ground, which can be
nothing more than a screw driver pushed
into the earth. When the rheostat has been
adjusted to eliminate the buzz, the resistance
of the ground can be read directly from the
rheostat scale.

LIST OF PARTS
Fixed resistor, 500 ohms.
Fixed resistors, two 5,000 ohms.
Rheostat, 0-50 ohms.
Single -pole, single -throw switch.
Single -pole, double -throw switch.
High -frequency buzzer.
Induction coil, 1-100 ratio.
Battery, 41/2 volts.
Binding -post terminals, three.

Mounted in a small
wooden cabinet, the
unit can be carried
in your coat pocket
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"Wireless" Radio Phonograph
REQUIRES NO CONNECTION TO SET

and easy to build,
this "wireless" record player
may be used with any alternat-

ing -current radio receiver with-
out making any actual connec-
tions to the receiver circuit. In
addition, when you plug in a mi-

. crophone and flip a switch, the
record player becomes a public-
address system that will allow
you to do your own program an-
nouncing through the radio's
loudspeaker. In use, the device is
simply plugged into a convenient
electric outlet.

30 Essentially, the "wireless" fea-
ture of the pick-up consists of
a tiny radio transmitter (oscil-
lator) tuned to a frequency
around 550 kilocycles, or to any
unused band at the upper end of
your radio's tuning dial. The pow-
er of the little transmitter is, of
course, very low, and the distance
it may be placed from your re-
ceiver depends upon the radio's
sensitivity. With a good super-
heterodynd, the phonograph can be
used in an adjacent room. With
less powerful receivers, it may be
necessary to wrap the insulated
antenna of the phonograph -trans-
mitter loosely around the re-
ceiver's antenna lead-in, without
making an electrical contact.

a If the reader already has a
synchronous electric turntable,
and either a magnetic or crystal
pick-up, he may use these with
the wireless oscillator and avoid
the expense of buying new ones.

on a compact aluminum chassis
The oscillator circuit is built

measuring 11/4" by 21/2" by &1/2".
A black crackle panel serves as
the mounting for the trimmer
condenser that adjusts the tiny

2
: 550 - kilocycle radio - frequency.1.1.122

transformer, the microphone jack,
and the switch for changing from

L

111
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pick-up to microphone.
The two tubes used are a 25Z5,

as a rectifier, and a 6A7, as a
Study the wiring diagram carefully. The set is actually a two- combined modulator and oscil-
tube transmitter. Parts are best arranged as in the photo above lator. Two 6,000 -ohm, one -watt
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Plugged into an outlet any-
where in the room with your
radio, the unit "broadcasts"
records through the loudspeaker

Volume is controlled by a knob
mounted near the pick-up arm.
The antenna, seen leading out
of the cabinet, is stretched
on the floor during operation
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By flipping a switch and plugging in the
microphone, you've got your own public-
address system for entertarning friends.
How the synchronous motor for the turn-
table ;s installed may be seen at the left

resistors, and two 16-mfd. electrolytic con-
densers are used for filtering the rectified
current from the 25Z5.

To obtain the best results with the carbon -

LIST OF PARTS NEEDED
Rectifier tube, 25Z5.
Oscillator -modulator tube, 6A7.
Synchronous motor (2" deep).
Magnetic or crystal pick-up.
Radio -frequency transformer, 560 Ho.

(special).
Microphone transformer (midget).
Hand microphone (carbon -type).
Toggle switch.
Midget wafer socket, six -prong.
Midget wafer socket, seven -prong.
Two electrolytic condensers, 16 mfd.,

175 volt.
Two tubular condensers, .05 mfd.
Tubular condenser, .1 mfd.
Trimmer condenser, 350 mmfd.
Mica condenser, .00001 mfd.
Mica condenser, .00004 mfd.
Mica condenser, .002 mfd.
Two resistors, 6,000 ohm, 1 watt.
Resistor, 1,500 ohm, 1 watt.
Resistor, 10,000 ohm, 1/2 watt.
Line -cord resistor, 290 ohm.
Volume control and switch, 500,000

ohm.
Miscellaneous: - Aluminum chassis,

crackle panel, microphone jack and
plug, A.C.-D.C. antenna, cabinet, etc.
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type microphone recommended, a suit-
able transformer with a 200 -ohm pri-
mary is used in conjunction with a 41/2 -
volt "C" battery. As shown, the battery
fits ,snugly inside the cabinet.

Care must be taken to follow the exact
values of the fixed condensers and resistors
specified in the wiring diagram, and under no
circumstances ground any of the wiring to
the chassis or panel. This is to prevent any
possibility of shock should the user acciden-
tally touch the chassis of the receiver while
holding the pickup. Standard A.C.-D.C. an-
tenna wire can be used for the aerial of the
transmitter, which may be approximately
twenty-five feet long. When making the
wooden cabinet shown below, be sure and cut
a ventilator opening in the back.

.......
.71Z50:2 F

WI LI. VARY

C./
FOR VOLUME,/
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INSIDE DIMENSIONS
ARE SHOWN

Details of the inexpensive wooden cabinet. No
bottom is needed, but rubber feet should be used



Servicing Your Radio

If

FIXED CONDENSERS. Nine types commonly used, left to right: .5-mfd. paper condenser; 8-mfd. midget
electrolytic condenser; two (.05 and .02-mfd.) small paper condensers; three mica condensers (.002..00075
and .0001-mfd.); a 50 -volt, 25-mfd. electrolytic condenser; and a I-mfd. paper condenser in a steel shell

IF RECEPTION STOPS suddenly and resumes when the cabinet is knocked, the cause may be a loose
connection or a bum tube. Or it may be a bad audio coupling condenser. This looks like the .05 or .02
paper tubular shown above. Diagram shows location. Before replacing, connect an .05 across it for a test

HUMMING is usually due to a faulty electrolytic condenser like the 50 -volt, 25-mfd. shown above, across
the power -tube bias resistor, or one like the 8-mfd., in the filter circuit. Connect an 8-mfd., 450 -volt con-
denser across each electrolytic condenser in the set until the faulty one is found, and replace it

4 ^ 7
6$7 6.77

FADE-OUT experienced on many old sets is due to a fixed carbon resistor that has become crystallized.
It usually can be recognized by a coating on its surface. If not, try connecting a 50,000 -ohm, 2 -watt re-
sistor across each carbon resistor in the B+ circuit, If playing resumes, replace with one of correct value
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Low -Cost
Ho e Recorder

EXTREMELY versatile, this home recorder
will enable anyone to record radio pro-

grams, to record home programs, to boost
the volume on weak stations, and to play
regular phonograph records.

The recording unit on top of the cabinet
is very reasonably priced. It consists of a
record -cutting mechanism with a concealed
feed screw situated underneath the base
plate, a high -impedance crystal play -back
pick-up, a powerful induction -type self-
starting motor, a weighted ten -
inch turntable, a cutter -arm
rest, a pick-up rest, and a base
plate. The unit will cut records
up to 10" in diameter and will
play records up to 12" in diameter.

A compact three -tube ampli-
fier is used with the home re-
cording unit, and is installed
just inside the back of the
cabinet on a steel, cadmium -
plated chassis measuring 2" by
7" by 7". Output from the
amplifier is fed into a good -
quality 5" permanent -magnet
speaker mounted in the front
of the cabinet. The rear of the
cabinet is left open to ventilate
the tubes and motor.

The amplifier proper consists
of a high -mu triode, resistance -
coupled to a beam power pen-
tode. These two tubes provide
all the power needed for either
recording or playing records.

Making a record with
the home recorder. It
is just as easy to re-
cord radio programs,
amplify weak sta-
tions, or play regular
phonograph records
by the simple flick of
one of its switches

A 250,000 -ohm variable resistor controls the
volume for pick-up or microphone. The
voice current for recording is tapped off
the plate circuit of the audio output tube
through a .1-mfd. tubular paper condenser.

. Three toggle switches mounted on top of
the chassis regulate the various operations
of the instrument. Although an A.C.-D.C.
amplifier is used, the motor will operate
only on alternating current, so that the unit
must not be used on direct current. For

Bottom view of the finished unit, showing arrangement of parts
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The three tubes, transformer, and control switches
as +hey are mounted conveniently on the +op of the
chassis before mounting in a corner of the cabinet

  

liuttalkattutr.i.,0

All wire leads are kept as short as possible under-
nea+h the chassis. Be sure all connections are tight
and arrange the parts approximately as shown here

t

# # 1

1 
- .

  
 

This circuit diagram will give you all the needed information for hooking up the home recording unit

LIST OF PARTS
Home recorder unit.
Cadmium -plated steel chassis.
Triode amplifier tube 12SF5.
Beam power tube 50L6GT.
Half -wave rectifier tube 35Z4GT.
Octal wafer sockets (3).
Volume control, 250,000 ohm.
D.P.S,T. toggle switch.
S.P.D.T. toggle switches (2).
Filter choke, 11 henrys.
Line cord with 150 -ohm resistor.
Single -circuit jacks (2).

Permanent -magnet speaker (5").
Universal output transformer.
Electrolytic condensers (2), 8 mfd., 150 v.
Electrolytic condenser, 25 mfd., 25 v.
Tubular paper condensers (2) .005 mfd., 600 v.
Tubular paper condenser, .1 mfd., 400 v.
Carbon resistors: 500 ohm, 1 watt; 250,000 ohm,

watt; 1 meg., 1/2 watt.
Crystal microphone.
Miscellaneous: Cutting and play -back needles,

wire, solder, etc.
Blank records.

712
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CABINET -CONSTRUCTION DETAILS

Note that the back of the cabinet is left
open to supply ventilation for the tubes
and the phonograph -turntable motor. The re-
corder unit- comes with its own base plate
ready to be set on the top of the cabinet

OPEN SPACE

4140 DI A.
SPEAKER
OPENING

BACK
OPEN

use in recording radio programs, the
microphone is switched on and placed
before the speaker of the radio re-
ceiver. In this manner, a permanent
recording, right in one's own home,
of a favorite dance tune or a historic
speech can be made for preservation.

If better quality is desired in recording
off the air one should connect the cutting
heard directly to the output of the radio
receiver through a special matching trans-
former.

For best results the radio must not be

110111.111111

How the mike is used for recording or boosting programs

played too loud, as distortion will occur on
the record. The correct volume can best be
found by trial and error. When this has
been obtained it is a good idea to "monitor"
future recordings in order to keep the
volume constant. To monitor a recording,

headphones are plugged in across the
cutting -head circuit so that the qual-
ity and volume may be checked.

In recording a voice or home pro-
grams directly the microphone should
be placed close to the> source of the
sound. It is advisable first to make
a test through the speaker. When
the results are satisfactory, switch in
the cutting head and record on the
blank disk.

A good crystal microphone may be
obtained for about six dollars, com-
plete with a desk stand, a 7' cable, and
a spring protector for the cable at the
mike.

The unit may also be used, as al-
ready stated, to boost the volume on

drF.Fs weak stations by placing the micro-
phone as close to the receiver's speak-
er as possible and using the amplifier
in the home recorder to increase the
volume further.
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Tom Thumb Radi

These three views of the tiny
set will help you arrange the
parts. If a cabinet is used, be
sure to allow for ventilation

USING a new cone -type
permanent -magnet speak-

er only 2" in diameter, this
radio midget among midgets
is inexpensive, easy to build,
sensitive, and powerful de-
spite its size. The broadcast -band set uses
a four -prong coil consisting of a grid wind-
ing and a tickler winding (L, and L2). Re-
generation is obtained by a variable resistor
across the tickler winding and grounded to -
the chassis through the* .0005-mfd. fixed
mica condenser. The 25-mh. choke in the
plate lead of the detector (6F5) smooths re -

Note dimensions below for the
aluminum chassis and panel.
The wiring diagram gives all
resistance and other values

1/4 PLYWOOD
WOOD PAN_

V

it --, A"

6tiP°
....Z.- I -

ALUMINUM PANEL
AND DHADDIS HOLE FOP

LINE CORD

FOR A
MIDGET SPEAKER

generation and keeps stray radio -frequency
currents from the resistance -coupled audio
stage. Another new item in the set is the
compact 24-16-10 mfd. tubular electrolytic
condenser. A 200 -ohm line -cord resistor re-
duces the house current for the three metal
tubes. A 1/4" wooden panel in front of the
aluminum panel acts as a speaker baffle.
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You can "broadcast" a record directly from the
suitcase phonograph to any portable radio

TITHIS
SUMMER there will be thou-

sands of battery - operated portable
radios in use on beaches, in parks, and
on picnics and excursions everywhere.
They will range from the camera -style
midget or "personal" radios to the
"twenty -pounders," capable of bringing
in Europe on the short-wave band.

This battery -operated "wireless"
phonograph was designed for
use with these portable sets.
As the name implies, the unit
will transmit recorded sounds
to the portable, through the
medium of radio waves. The
radio in turn reproduces them
through the loud -speaker. No
connections between the phono-
graph and the portable are
necessary.

This combination of radio and
phonograph will enable you to
fill the interludes between radio
programs that appeal to you
with recorded dance music,
symphonies, or whatever you
wish. The volume control will

Underside of the phonograph's Ma-
sonite baseboard, showing transmit-
ter, batteries, and turntable motor
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Above, sketch of the set-up of the suitcase
"wireless" phonograph, as shown in photo on
previous page. At right is wiring diagram

make it possible to lower the sound
of your music so that it will not dis-
turb your neighbors, or turn it up
to fill a room with music for dancing.

Being light and compact (12 by
83/4 by 43/4 inches) the phonograph
can be carried along as easily as a
small suitcase. It is entirely self-
contained and self -powered. Two
small batteries (similar to those
used in the personal -type radios-a
11/2 -volt flash -light cell and a 671/2 -
volt "B" battery) supply all the
current necessary to operate the
transmitter. The power of this
transmitter is ,so small that it will not radi-
ate signals beyond a few feet. It is the only
type of transmitter that can be operated
without a license under Federal Communica-
tions Commission regulations.

The transmitter uses a IA7GT converter
tube which acts as a combined modulation
and radio -frequency amplifier. The electric
impulses from the phonograph pick-up are
modulated by the first and second grids of
the tube. In a 1A7GT, or similar tube, the
second grid acts as a plate. The modulated
signal is then superimposed on the carrier
wave, generated by the second portion of the
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-.,
tube, and transmitted to the receiver, where
it is amplified and transformed back into
sound.

The transmitter is tuned by a .00014-mfd.
(or 140-mmfd.) tuning condenser and a
standard four -prong broadcast coil. To cut
down costs, the four -prong socket for the
coil and the eight -prong (or octal) socket
for the tube are both wafer types, inverted
so that they can be mounted on the Masonite
baseboard and used instead of the more ex-
pensive molded socket.

The suitcase into which the phonograph is
fitted can be purchased almost anywhere for
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2N uTS (6132.)
ON BOTti SIDES

OF BRACKET

1.f

Completed phonograph seen from above, with eight -
inch turntable. The seven -foot antenna is coiled

less than $1. A spring motor can be picked
up secondhand for about $2.50, or it may be
ordered direct from a manufacturer. An
eight -inch or smaller turntable must be used,
otherwise a larger suitcase than is shown in
the accompanying illustrations will have to
be purchased. A Masonite panel 111/4" by
814" is used for mounting the motor, pick-
up, and transmitter parts. In the set shown
here, the panel was left in its natural brown
finish, since this blended with the brown -

Left, detail of the suitcase, and above, a stage
a mounting, before installation of the turntable

striped covering of the suitcase. The two
batteries are strapped to the undersides of
the panel with a flexible brass band %-inch
wide. This will keep them from knocking
about in the bottom of the case, and they
may easily be replaced whenever necessary.

To operate the phonograph, place the
seven -foot antenna near the back of the por-
table receiver (where manufacturers usually
place the loop antenna). Then turn the
transmitter on by means of the switch on
the 500,000 -ohm volume control, and tune
the unit to some free spot on the receiver's
dial by rotating the 140 mmfd tuning con-
denser. Records can then be played on the
phonograph, and will be heard over the set's
loudspeaker.

LIST OF PARTS
Converter tube, 1A7GT.
Volume control and S.P.S.T. switch,

1/4 megohm.
Crystal pick-up.
Four -prong broadcast coil, 350 to

565 meters.
Tuning condenser, 140 mmfd.
Octal and four -prong wafer sockets.
Carbon resistor, 10,000 ohms, 1/4 watt.
Mica condenser, 50 mmfd.
Seven -foot antenna.
Small, brown -striped suitcase.
Masonite panel, 111/4" by 81/4".
Midget "B" battery, 671% volts.
Standard flashlight cell, 11/4 volts.
Spring -wound motor with 8" turn-

table.
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TWO -TUBE

PORTABLE

A COMPANION FOR A

SUITCASE PHONOGRAPH

DESIGNED as a com-
panion piece to the
suitcase phonograph

shown on page 120, this battery -
operated portable will provide many hours
of radio entertainment in your home, at
parties, or on summer trips and picnics.
Though it has only two tubes, it has suffi-
cient power to bring in all local stations.
When used with the phonograph, which it
matches in size and appearance, it will give
you your choice of recorded music or broad-
cast programs anywhere and at any time.

The suitcase in which the set is built can
be purchased at almost any five -and -ten -

As a receiver, the set brings in local stations with good volume

cent store for 50 or 60 cents, and should
measure 12" by 9" by 41/2". If you made the
suitcase phonograph, you will probably wish
to get a second suitcase with a similar ex-
terior finish.

The two -tube chassis of the set, the four -
inch speaker, and the batteries are fitted in
the lower half of the suitcase, while the
91/2" loop antenna is placed inside the lid
and fastened with two 1/2" -long 6/32" ma-
chine screws.

The upper picture at
the left shows top view
of the chassis with
tubes and controls in
place. Separate tuning
condensers were found
to be better than a

ganged condenser.
Lower photo shows the
arrangement of parts
underneath the chassis
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Connections to the
loop are made with
two Fahnestock clips
mounted on the lower
inside edge of the lid.
To hide the loop an-
tenna, the author cov-
ered it with a 10" by
8" sheet of stiff paper.

The metal chassis
and speaker are
mounted on a wooden
panel measuring 3/4"

by 81/2" by 111/4 ". The
panel has a 33/4" di-
ameter hole drilled
near the top for the
speaker, which is dec-
orated with a bronze
escutcheon plate.

The set uses a three -
tube tuned -radio -fre-
quency circuit, built
around the two tubes
-a 3A8GT ( diode -
triode - pentode) and
a 1Q5GT (beam -pow-
er output tube). The
3A8GT is used for the
tuned radio -fre-
quency stage and the
regenerative detector.
The diode portion of
the tube is not used
and is wired directly
to the chassis.

Separate tuning
condensers were found
to be better than a
ganged condenser, as

b

se

f

How the six -prong plug-in
coil is wound. Below are
tube -socket connections
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Metal chassis and speaker, mounted on a wooden
the lower half of the suitcase along with the

they enable the receiver to operate at its best
Single -pole, single -throw switches are

mounted on the back of both the volume and
regeneration controls. The one on the re-
generation control turns the receiver on
and off, while that on the 1-megohm volume
control disconnects the grounded side.

Bias for the receiver is automatic and is
supplied through the 600 -ohm, 1/2 -watt re-
sistor and the 20-mfd. electrolytic by-pass
condenser in the "B-" and "A-" circuits.

If more volume is desired from the set,
the "B" power supply can be increased from

r

The 91/2" by 71/2" loop antenna goes inside the lid of
the case and can be concealed by paper if desired

panel, fit into
set's batteries

4

90 to 135 volts.
wire ( about 10
grid side of the

Panel and chassis details. Panel
has a 33/4" hole for the speaker

Or a short length of antenna
feet can be connected to the
loop antenna.

IMF

LIST OF PARTS
Loop antenna, 91/2" by 71/2". Suitcase.
Tuning condensers, .00041 mfd.
Three-inch tuning dials (two).
Four -inch PM speaker.
Universal output transformer,
Six -prong plug-in coil.
Six -prong wafer socket.
Volume control, 1 megohm.
Regeneration control, 15,000 ohms.
S. P. S. T. attachable switches (two).
Diode -triode -pentode tube, 3A8GT.
Beam -power output tube, 1Q5GT.
Octal wafer sockets (two).
Carbon resistors (two), 2 megohm, 1/z

watt.
Carbon resistor, 1/2 megohm, 1/2 watt.
Carbon resistor, 200,000 ohms, 1/z watt.
Carbon resistor, 4,000 ohms, 1/2 watt.
Carbon resistor, 600 ohms, 1/2 watt.
Electrolytic condenser, 20 mfd., 150

volts.
Paper tubular condenser, .05 mfd., 400

volts.
Paper tubular condenser, .006 mfd., 400

volts.
Paper tubular condenser, .003 mfd., 400

volts.
Mica condenser, .0005 mfd.
Mica condensers, .00025 mfd., .0002 mfd.
Midget 1.5 volt "A" battery.
Midget 45 -volt "B" batteries (two).
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Librar -Table Radio

Putting the finishing
touches on the chassis
of the extremely corn-
pact"scrapbook"radio

Notice the shield sep-
arating the two tubes,
with its soldered con-
nection to the metal
frame of the perma-
nent -magnet speaker

AKING an attrac-
tive decoration
for the library ta-

ble, this book radio will
appeal to all builders
who prefer housing their
receivers in some un-
usual type of cabinet. It
can be easily assembled
and built at home by any
beginner, and the entire
set, including the cabi-
net, should cost less than
ten dollars.

The cabinet for the re-
ceiver was made from
the wooden covers re-
moved from a large scrap-
book which cost less than
a dollar at a local de-
partment store. The cov-
ers serve as the bottom
and hinged top of the
cabinet, while the sides
were built up, as shown
in the drawings, from
matching wood A jig-
sawed decoration on the
cover, left intact, adds
to the attractiveness of
the cabinet.
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Resembles a Boo
The circuit, which appears to

use only two tubes, has in reality
plenty of punch behind it, since
the two tubes do the work of four.
The first tube (12B8GT) contains
a high -frequency pentode and
a high -mu triode. The high -fre-
quency pentode is used as a
regenerative detector which is
resistance -coupled to the triode.
The triode is in turn resistance -
coupled to a pentode element in
the second tube. This second tube
(25A7GT) contains, besides the
output pentode, a half -wave rec-
tifier. A 260 -ohm line cord reduces
the house current to the voltage
required by the heaters of the
two tubes.

For the sake of compactness, a
small A.C.-D.C. antenna coil is
used. As the coil has no tickler
winding, the reader will have to add one him-
self. This can be done easily by winding ap-
proximately thirty-five turns of double -silk -
covered wire around the bottom portion of the
grid coil. If tests show too little volume, re -

The booklike radio in use, showing its recessed control knobs

verse the connections to this tickler winding.
A five -inch permanent -magnet speaker is

used, with its cone facing upwards. Choose
a speaker whose depth does not exceed 23/8",
otherwise the cabinet will have to be made
deeper.

The reader will notice that a shield is used
between the two tubes. This is necessary as
the feed -back coupling between these tubes
would cause a terrific hum Arrange the shield
so that its top portion almost touches the
frame of the speaker and make a soldered

When the cover is shut,
the set makes an orna-
mental piece to put on
the library -table top
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LIST OF PARTS
Midget antenna coil.
Radio -frequency choke, 16 mh.
Potentiometer (75,000 ohm) and switch.
Line cord, 260 ohm.
Triode -pentode tube (12B8GT).
Rectifier -pentode tube (25A7GT).
Permanent -magnet speaker

(5" diameter).
Tubular paper condenser, .1 mfd.
Tubular paper condenser, .05 mfd.
Tubular paper condensers (two) .02 mfd.
Tubular paper condenser, .01 mfd.
Tubular paper condenser, .006 mfd.
Mica condenser, .0005 mfd.
Mica condenser, .00015 mfd.
Mica condenser, .0001 mfd.
Midget tuning condenser.
Electrolytic condenser, 5 mfd., 25 volt.
Electrolytic condenser, 16 mfd., 150 volt.
Electrolytic condenser, 24 mfd., 150 volt.
Electrolytic condenser, 30 mfd., 150 volt.
Resistor, 500,000 ohm, 1/2 watt.
Resistor, 250,000 ohm, % watt.
Resistor, 150,000 ohm, % watt.
Resistor, 75,000 ohm, 1/2 watt.
Resistor, 1 meg., 1/2 watt.
Resistor, 3 meg., 1/2 watt.
Resistor, 2,500 ohm, 1 watt.
Resistor, 250 ohm, 1 watt.

Miscellaneous: Two octal sockets;
aluminum chassis, 13/4" by 3" by 7%";
special cabinet; knobs; dials, etc.

connection between the shield and the frame.
Regeneration is controlled by varying the

screen voltage on the detector with the
75,000 -ohm potentiometer, one side of which
is connected to the plus "B" voltage through
a 250,000 -ohm, half -watt resistor, the other
side grounded to the chassis.

5

""IIP a

s ,
Top, the cut-out cover decoration. Diagrams-cabinet, panel, and wiring-give all construction details
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Servicing Your *Radio

You can

Deep scratches and dents

. . while slight ones are removed by a special polish

French polishing can be done with new synthetic materials

... and rubbing with fine steel wool gives a satiny finish

ANY radio cabinets today are in
sad need of repair. The old finish

has peeled off in places, nicks have been
made in the wood, and maybe a few
scratches have appeared.

ON OP fis* Various kits are now on the market
which will enable even an inexperi-
enced person to patch up anything from
a small scratch to a bad dent. First
take the spatula which comes with the
kit and heat it over the alcohol lamp.

I With the heated spatula melt a shellac
glorriffl) stick cement of the proper shade and

color into the hole, scratch, or dent.
Once the imperfection is filled, it isget a repair kit for fixing up your old cabinet smoothed off as well as possible with
the spatula. The high spots are scraped
off with a razor blade or sandpaper,
and then rubbed down with fine steel
wool and polished. Care should be
taken not to injure the surrounding
finish. Always make sure the spatula
is clean and never use matches or a
candle to melt the shellac stick.

cet
For slight faults and scratches on

the cabinet, you can use a special
are filled with stick shellac scratch remover and polishing liquid.

This usually is made up into a con-
venient applicator with a felt brush at
one end. Touch the injured spot with the
brush and the mark disappears.

Synthetic materials now on the mar-
ket make French polishing a simple
matter. A small additional amount of
the liquid is placed on a pad already
saturated with the French polish and
rubbed over the surface of the cabinet
with a circular motion until a high
gloss is obtained. Fine steel wool, light-
ly used, will tone down the gloss.

ti
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II -Purpose
EXTREMELY compact and

light, this battery portable
will work anywhere-on
trains, in the home, on a

boat, in the city or country.
Having a loop inside the case,
the set needs neither antenna nor
ground connections. It has a
nighttime range of 500 miles and
a daytime range of more than
100 miles. If greater distances
are required, an antenna may be
attached to the loop by an extra
connection provided for this pur-
pose. It consists of two extra
turns which are loosely coupled
to the other turns on the loop.
One side of this extra "coil" is
grounded to the chassis-the an-
tenna being attached to the oth-
er side.

The circuit consists of a four -
tube superheterodyne using the

Notice the coiled loop antenna
inside the hinged back of the
cabinet. The chassis rests on a
shelf cut away for the speaker
frame. Under the shelf go the
batteries for the four -tube set
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Portable
EASILY BUILT RECEIVER FOR USE

AT HOME OR ON YOUR VACATION

new small -size 1.4 -volt tubes. The first tube, may be purchased already punched, ready
the 1A7GT, acts as a combined first detec- for the parts to be mounted on it. The vol-
tor and oscillator, while the third tube, the ume control, with its on -off switch, and the
1H5GT, fills the role of second detector (a tone control are mounted on. L -shape metal
diode in this case) and first audio stage. The
1H5GT also controls the automatic -volume -
control current which keeps distant stations
from fading. The other two tubes (1N5GT
and 1C5GT) are used as the inter-
mediate -frequency (I F) amplifier
and power pentode, respectively.

Iron -core input and output trans-
formers are used, as their high im-
pedance matches these new battery
tubes better than th air -core type,
resulting in a higher gain and
greater selectivity. On
top of each of the I F
transformer cans are
two screws which are
connected to the rotors
of the primary and sec-
ondary trimmer con-
densers These must be
adjusted carefully with
a small insulated screw
driver while the set is in
operation in order to
tune the I F transform-
ers to their resonance
peak of 455 kilocycles

Care must be taken
in punching out the 1
by 4%" by 5 % " chassis.
If desired, of course, it
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Careful placing
of parts on the
chassis is neces-
sary to get them
all in the limited
space Diagrams
are given below

I.
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brackets attached to either side of the chassis in front.
A piece should also be cut out in front of the chassis
to clear the speaker frame, which otherwise is too
large to fit in the bottom compartment. The speaker
frame must be grounded to the chassis.

Mahogany, %" thick, was used to make the cabinet.
A shelf is placed inside the case to support the small
steel chassis, which is held in place by two 1/2" right-
angle brackets.

The tiny loop antenna (1/16" by 5" by 8" ), which
can be purchased ready-made, comes with a paper
backing so that it may be easily glued in place on any
surface. The best place for it is on the inside of the
back cover. Any ordinary glue may be used, but not
paste. The back cover which is only %" thick is
hinged to the front portion by two 11/4" brass hinges
and is fastened by two small brass latches.

This good - looking
portable is light.
Follow the sketch
below for cabinet

LIST OF PARTS
P -M speaker, 5". -

Tuning condenser, 2 gang,
.00036 mfd.

Oscillator coil.
Iron -core I.F. transform-

ers, 455 kc.
Volume control with

D.P.S.T. switch, 1 meg.
Tone control, 100,000 ohm.
Tubes: 1A7GT, IN5GT,

IH5GT, 1C5GT.
Portable 45 -volt "B" bat-

teries (two).
Portable 1.5 -volt "A" bat-

tery
Carbon resistors:

1/2 watt, 2 meg. (three).
1/2 watt, 500,000 ohm.
112 watt, 250,000 ohm.
1/2 watt, 75,000 ohm.
1/2 watt, 800 ohm.

Tubular condensers:
.05 mfd. (three).
.01 mfd. (three).
.003 mfd.

Mica condensers:
.0001 mfd. (two).
.0004 mfd. (padding).
.00005 mfd.

Miscellaneous: Chassis, cab-
inet, 4 octal wafer sock-
ets, dial, wire, battery
cable, loop antenna, etc.

SHELF
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One -Tube
Receiver
USES RECTIFIER
AS DETECTOR

BASED on a novel and simple one -
tube circuit, operating on the

house current, this new type of radio
receiver brings i stations as clearly
as a crystal set, with absolutely no
hum, and with fine selectivity and
sensitivity.

Using a rectifier as a detector tube,
no filtering system is needed be-
cause no plate voltage is used! The
A.C. voltage is needed only to heat
the filaments of the 25Z5, with no
connections between the A.C. line
and the receiver proper. The 25Z5
acts as a diode and has its two plates
and cathodes tied together. The
plates are connected to the fixed
plates of the .00015-mfd. tuning con-
denser, to the four -prong coil, and to
the antenna. The cathodes are con-
nected to the moving plates of the
condenser and to the other end of
the grid winding on the coil. The
phones are placed in the cathode cir-
cuit of the tube.

The rectifier heater voltage must
be adjusted critically to from five to
six volts, instead of the rated 25, for
satisfactory operation. As there is
no line cord on the market rated at
600 ohms, use an 80 -watt fixed re-
sistor with an adjustable tap. Other-
wise connect two 300 -ohm line cords
in series.

LIST OF PARTS
Tuning condenser, .00015

mfd.
Set of two 4 -prong broad-

cast coils.
Rectifier tube, 25Z5.
Six -prong wafer socket.
Four -prong wafer socket.
Wire - wound resistor

(tapped), 80 watt, 750 ohm.
Headphones, 2,000 ohm.
Line cord.
Black Bakelite panel for

baseboard, 4" by 7".
Miscellaneous: Wire, solder,

20' indoor antenna, etc.

The complete receiver with its tube removed from ifs socket

44 ra

This close-up view shows how the four main parts are placed

"-

Bottom view, revealing the extremely simple wiring of the set

Only the heater uses power, so a ground may be safely used
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High -Fidelity Amplifier
FOR YOUR P A SYSTEM, PHONOGRAPH, OR F M RECEIVER

EXTREMELY versatile, this 10 -
watt audio amplifier may be
used with either a crystal or

magnetic pick-up for playing re-
corded music, with a crystal mi-
crophone for public-address work,
as an amplifier for a high-fidelity
tuned radio frequency or super -
het tuner, or as an amplifier for
use with an FM' receiver, such as
the one described in book one
(page 44) of this two -book series.

The amplifier employs a unique
output, two different types of
tubes being used in a push-pull
circuit. A 6AD7G is used on one
side of the circuit while a 6F6G is
used on the other. The pentode
section of the 6AD7G, however,
has the same characteristics as
the 6F6G, and the triode portion
of the 6AD7G is used as a phase -
inverter tube. No push-pull audio
transformers are used. Instead
the first audio stage (6SJ7) is
resistance -coupled to the push-
pull output stage.

The input is fed through a .005-
mfd. mica condenser and 500,000 -
ohm volume control to the grid of
the 6SJ7. This tube is one of the
newest types, using the single -end
construction where the grid cap
has been eliminated from the top
of the tube-the grid being con-
nected to one of the prongs on the
base of the tube. This, of course,
helps to enhance the general ap-
pearance of the amplifier, since
no wires are visible above the
chassis.

In the plate circuit of the 6SJ7
there is a tone control consisting
of a .006-mfd., paper tubular con-
denser in series with a 250,000 -
ohm variable resistor-one side
of the variable resistor being
grounded to the chassis. This tone
control really acts as a treble con-
trol. In other words it cuts out
only the high notes Without af-
fecting the low notes. No control
for the low notes was considered
necessary, as these are reproduced
by the amplifier to their full
value.

The new amplifier (right, above) in use with a FM receiver

Close-up top view of amplifier with cover removed. This and
the bottom view of chassis below will help you locate parts
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The plate and screen -grid circuits of the
6SJ7 are elaborately decoupled to avoid
feedback. This helps to reduce hum and in-
stability in the amplifier. An adequate fil-
tering system is also used in the rectifier
circuit-the 350 -volt output from the 5Y3G
full -wave rectifier being filtered by the

8-mfd. and 16-mfd., 450 -volt electrolytic con-
densers and the heavy-duty, 25 -henry filter
choke. This choke is rated to pass 140 mil-
liamperes. The power transformer, ope-
rating on 110 to 115 -volt A.C. only, has three
secondary windings : a 6.3 -volt winding rated
at 31/2 amperes for the tube heaters, a 5 -volt
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The plan diagram above (compare with underchassis view at bottom of opposite page) shows not only
where each part is placed but the general path of the connecting wires. Below is shown the schematic
wiring diagram. Bottom view of the tubes (below, left) identifies terminals (prongs) of tube elements
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Dimensions of the chassis and additional data on
positioning of parts are given in the drawing above

winding rated at 3 amperes for the rectifier's
filament, and a high -voltage winding rated
at 375 volts, 90 milliamperes. The power
transformer is fully shielded to protect the
windings and to reduce hum pick-up to a
minimum.

In connecting the high-fidelity audio am-
plifier with the FM receiver described in a
recent issue of POPULAR SCIENCE, the power
tube (5P6) in the receiver will have to be
removed from its socket and a short piece of
shielded hook-up wire connected to the con-
trol -grid pin ( No. 5) on that socket. The
other end of the wire is connected to termi-
nal "a" on the amplifier, while the braided
shielding on the wire is connected to termi-
nal "b." The shielding on the wire will also
have to be grounded to some point on the
chassis of the FM receiver.

The speaker should be at least an eight -
inch model-preferably 10 or even 12 inches.
It should be a permanent -magnet type with
a voice coil of 6-8 ohms. It should be
mounted on a good -size baffle (40" square)
or a properly designed cabinet. There are
several special console -type speaker cabinets
available which are especially useful with
high-fidelity speakers. In selecting one of
these for use with the amplifier, the set
builder may be governed by his individual
taste and requirements. -

Back of amplifier with the cover removed is shown
at the left. Note the jacks for the microphone,
phono, or radio connections in the center. At far
left are two banana -plug jacks for speaker connec-
tions. In the front view below, the cover is being re-
moved. Note the attractive ventilators, handles, and
moldings. Chassis finish, marine gray ripple enamel

' t

LIST OF PARTS
Shielded power transformer, 115 volt, A. C.
Universal output transformer.
Filter choke, 25 -Henry, 160 ohm.
Amplifier cabinet, 8" by 9" by 12".
Control knobs, red (two).
Dial plates, chrome, (two).
Volume control and switch, 500,000 ohm.
Tone control, 250,000 ohm.
Octal wafer sockets (four).
Tubes: 6SJ7, 6AD7G, 6F6G, and 5Y3G.
Electrolytic condensers:

Dual, 8-.16 mfd., 450 volt.
Tubular, 8 mfd., 450 volt.
Tubular, 10 mfd., 25 volt.
Tubular, 25 mfd., 50 volt.

Mica condenser, .005 mfd., 600 volt.
Paper tubular condensers:

.01 mfd., 400 volt (two).

.005 mfd., 400 volt (twO)e

.006 mfd., 400 volt.

.5 mfd., 400 volt.
Carbon resistors:

400,000 ohm, 1 watt.,
300,000 ohm, 1 watt.
200,000 ohm, 1 watt.
150,000 ohm, 1 watt.
100,000 ohm, 1 watt (twat,
50,000 ohm, 1 watt.
40,000 ohm, 1 watt.
1,000 ohm, 2 watt.

Wire -wound resistor, 600 ohm, 10 watt.
Insulated phone jacks, red (two).
Insulated banana jacks, red (two).
Line cord and rubber plug.
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Front, rear, and bottom views of a compact one -tube receiver that you can take along almost anywhere.
Power to operate the tiny set is supplied by a 1.5 -volt flash -light cell and a midget 45 -volt battery

MIDGET RADIO
HAS

400 -MILE RANGE
CMALL enough to be carried in a
0 knapsack on hiking trips, this midget
one -tube broadcast set will receive radio
signals over distances up to 400 miles at
night. It uses one of the new small -size
RF pentode tubes as a regenerative
detector, and all parts are standard.

To conserve space, an unshielded an-
tenna coil is used instead of plug-in coils.
Twenty-five turns of No. 34 d.s.c. wire
are wound around the lower portion of
the grid winding of the coil. This serves
as the tickler.

A midget seven -prong wafer socket for
the tube is mounted on the 2%" by 21/2"
by 11/a" chassis in the conventional
manner. A S.P.S.T. switch placed in
the "A" -plus lead turns the set off and
on and is mounted on the panel beside
the variable resistor.

The antenna plug is mounted at the
upper right-hand corner of the panel.
The ground plug is mounted on the
chassis beside the tuning condenser, while
the insulated phone -tip jacks are mounted
at the back of the chassis.

A 1.5 -volt flash -light cell and a midget
45 -volt battery supply power for the set.
Outdoors, a long nail driven into the
earth can be used as the ground, while a
40 -foot wire strung to the branch of a
tree serves as an antenna.
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A small -size RF pentode tube, mounted in a seven-
prong wafer socket, serves as a regenerative detector

This gives an idea of the size of the set. To save
space, an unshielded antenna coil replaces plug-ies
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MARIE ANTOINETTE DOLL CONCEALS

Dressing -Table Radio
HEN a friend asked me to design
an all -electric dressing -table re-
ceiver that would provide good
broadcast reception, yet would riot

look like a radio, I hit on the idea of housing
the circuit in one of the old-fashioned dolls
popular some years back for concealing bed-
room telephones. The result is the Marie
Antoinette radio shown in the photographs.
It provides good loudspeaker volume on all
major stations, yet it matches the frilly fem-
ininity of the average dressing table.

Compactness being an important factor,
the A.C.-D.C. circuit was designed around
two brand-new dual-purpose tubes, making
it possible to obtain five -tube
power and sensitivity with little
more than half the number. The
two new tubes are designated as
the 6C8G and the 25A7G. The
6C8G, which consists of two
triodes, is used in the set as the
combined detector and first audio -
amplifier stage. The detector, us-
ing the bias method of detection,
is resistance -coupled to the first
audio stage. Bias for the detector
tube is obtained by means of a
100,000 -ohm, 1/2 -watt resistor by-
passed by a 5-mfd. electrolytic
condenser.

The second new tube used, the
25A7G, serves as a combined
Ugh -power pentode output tube
end a half -wave rectifier. The
25A7G, although similar to the
alder 12A7, has a much higher
output rating, Consequently, ex-
zeme care must be exercised to
obtain adequate filtering to elimi-
nate any possibility of trouble
due to excessive hum. In the
circuit shown, additional filtering
was incorporated in the design in
the form of a 1,000 -ohm fixed
resistor and a 24-mfd. electrolytic
condenser, These parts are in-
dicated in the wiring diagram of
the circuit. Resistance coupling
was used to couple the first and
second audio stages, and a 5 -inch
permanent -magnet dynamic
speaker was chosen to handle the
Output

All parts, with the exception of

the speaker, can be mounted directly on the
2 by 51/2 by 8 -in. aluminum chassis. For
convenience in wiring, the antenna coil can
be mounted directly on the ganged tuning
condenser, while the radio -frequency coil, the
filter choke, and the electrolytic condensers
can be mounted under the chassis. The grid
lead to the 6C8G should be shielded to insure
stability of operation and to avoid any possi-
bility of troublesome coupling with other
parts of the set. Both the 6K7G (radio -fre-
quency tube) and the 6C8G can be shielded
by means of the conventional ventilated
aluminum cans.

When connecting up the rectifier and power

Wire and glue can be used to mount the porcelain figurine on the
aluminum brace at the top of the cabinet. Suitable dolls, once
popular as telephone covers, can be obtained for a dollar or less
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circuit, care should be taken in
wiring the power cord and its
built-in filament resistor. The
resistance wire, generally dis-
tinguishable by its asbestos cov-
ering, must be connected to the
filaments.

To form the cabinet and provide
a mounting for the doll figure,
two rounded wooden panels, 81/2
in. high, 8 in. wide at the base,
and 5/16 in, thick are attached to
the chassis. The panels should
be reenforced at the top with an
aluminum strip 51/2 in. long and
11/2 in. wide. This also serves as
the support for the doll. Strong
glue and wire can be used to
hold the porcelain body of the

r

ft wr X. 100

The completed Marie Antoinette doll forms an
attractive and useful decoration for a dress-
ing table. The cabinet is shown at the left
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doll securely in place.
In the original, the
doll's dress with its full
skirt was made of taffe-
ta and bordered around
the bottom with a lace
frill 2 in. wide. Any
materials available,
however, can be used.
This completely hides
the receiver. The doll
was purchased at a
Small antique shop for
a dollar. With a little
shopping, however, less -
expensive figures can
be obtained.

To provide adequate
ventilation for the
tubes, a large hole
should be cut in the
rear panel of the cabi-
net. A sheet of card-
board; or better still,
asbestos board; should
be placed at the top of
the cabinet to protect
the skirt material from the heat of the tubes.
The two tuning controls, one for the ganged
tuning condenser and the other for the combi-
nation volume control and switch, can either
be hidden under the doll's skirt or mounted
on the outside.

No outside ground connection is needed with the re-
ceiver. Only the short flexible antenna wire, at
the left, is necessary to get excellent reception

43U1.1

Condensers and other small parts are mounted under the compact chassis

 In use, the receiver requires only an an-
tenna, twenty or thirty feet long, strung
around the baseboard or ceiling molding. No
ground should be used, as the A.C.-D.C. hook-
up is grounded through the house wiring and
additional grounding would blow the tubes.

LIST OF PARTS
Two -gang tuning condenser, .00036

mfd.
Fixed condensers, two, .1 mfd.
Fixed condensers, two, .02 mfd.
Fixed condenser, .05 mfd.
Fixed condenser, .01 mfd.
Fixed condenser, mica, .004 mfd.
Fixed condenser, mica, .0002 mfd.
Electrolytic condenser, dual, 8-8 mfd.,

250 volts.
Electrolytic condenser, dual, 5-5 mfd.,

25 volts.
Electrolytic condenser, 10 mfd., 50

volts.
Electrolytic condenser, 24 mfd., 150

volts.
Fixed resistor, 100,000 ohms, 1/2 watt.
Fixed resistor, 150,000 ohms, % watt.
Fixed resistor, % meg., % watt.
Fixed resistor, 1 meg., % watt.
Fixed resistor, 300 ohms, 1/2 watt.
Fixed resistor, 700 ohms, 1 watt.
Fixed resistor, 3,000 ohms, 1 watt.
Fixed resistor, 1,000 ohms, 1 watt.
Plate choke, 2.5 mh.
Filter choke, 12 h.
Midget volume control with switch,

20,000 ohms.
Miscellaneous.-Power cord with 280 -
ohm resistor, matched antenna coil
and radio -frequency coil, speaker,
chassis, tubes, sockets, shields, doll,
dress materials, wire, solder, etc.
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Servicing Your Radio
OFTEN minor adjustments that can be

made, at home will correct radio -re-
ceiver difficulties or give additional recep-
tion to an old set. Below are methods for

65 0 0 130
60t
551

REPLACE THE POWER PENTODE TUBE if the pilot
light goes on and then immediately goes
off again each time the receiver is turned
on. The trouble is a faulty heater in the
50L6GT tube. It makes proper connection
inside the tube when cold, but when it
warms up the contact is broken.

NOISY TUNING IN THE LATEST RADIOS may be
caused by filings between plates of the oscil-
lator tuning condenser. These may be
burned out by connecting the secondary of a
700 -volt power transformer across the con-
denser, as shown above and in the diagram.
Be sure to disconnect the house current and
the grid connection to the oscillator unit.

 
419.

41.

411.

 
IP

detecting a faulty heater .in the power pen-
tode tube, extending reception at the upper
end of the dial, eliminating noise in a new
condenser, altering a midget filter circuit.

12594

1,600 -KC. STATIONS CAN BE BROUGHT IN on an old
AC -DC midget set by readjusting the trim-
mer on the oscillator tuning condenser. The
capacity is reduced a sixteenth of a turn at
a time by loosening the nut shown at left
above. Then loosen the nut on the other con-
denser to increase volume.

THIS SIMPLIFIED FILTER CIRCUIT for a midget AC -
DC receiver uses only one electrolytic con-
denser, and may prove worth substituting
when servicing a filter circuit that contains
two or more electrolytic condensers if re-
placements for these condensers are hard to
obtain. The diagram below shows how the
substitute wiring is done.

  r
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Easily Assembled Unit
WITH the easily assembled unit illus-

trated, you can convert your regular
superheterodyne set into a "diversity

receiver" that will provide signals of constant
strength free from the bothersome fading so
common to short-wave reception and often
experienced on the broadcast band. Called a
"diversity coupler," the unit operates on the
same principle as the "diversity receivers"
with this one main difference-what the re-
ceivers do electrically, the coupler does me-
chanically.

The secret of diversity reception is based
on the fact that the degree of fading of a

given signal varies with different antennas.
The coupler, acting as a link between two an-
tennas one vertical and the other horizontal
-and the receiver, automatically couples the
receiver by means of a motor -driven variable
condenser to the antenna providing the
stronger signal.

The coupling condenser, sold complete with
its motor, consists of three plates, two sta-
tionary and one movable. One stationary
plate is connected to the vertical antenna,
the other to the horizontal antenna, while the
movable plate is wired to the receiver's an-
tenna terminal. As the signal in one antenna

or the other fades, the movable
plate is turned automatically to
a new position. Thus, the an-
tenna receiving the stronger
signal becomes "capacity cou-
pled" to the receiver in di-
rect proportion to the signal
strength.

Three tubes are used in the
coupler circuit, a 6B8G ampli-
fier, a 2A4G control tube, and a
25Z6 rectifier. The 2A4G, the
heart of the circuit, acts as a
sensitive relay to control the
tiny magnetic motor that op-
erates the dual coupling con-
denser. When the signal fades,
this tube allows current to flow
to the motor until the condenser
has been adjusted to the new

All connections must 6e soldered carefully, and a metal shield,
as at the right, must be used to eliminate radio interference
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Kills Radio Fading
setting for maximum signal
strength. The action is en-
tirely automatic, and so
swift that audible signal
strength is constant.

In wiring the circuit, fol-
low the diagram carefully.
Make sure that all connec-
tions are well soldered,
since any poor joints will
cause losses that will com-
pletely upset the balance of
the hook-up. When connect-
ing the coupler to your re- How the various parts are arranged above and below the metalceiver, use shielded cable chassis. The tiny motor, which turns the dual condenser to tune in theand ground the outer antenna giving the strong signal, is on the top face of the chassissheathing as indicated. - - - - =-
Shielded cable also should *be used for the antenna
lead-ins. A wafer adapter
can be used to make the
necessary connection to the
plate prong of the receiv-
er's last intermediate -fre-
quency tube, as shown in
the diagram.

To adjust the coupler,
tune in a short-wave signal
which is fading, as indi-
cated by the rise and fall in
volume, or by the fluctua-
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These drawings show how the coupler is connected to receiver and antennas, and the complete wiring diagram
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A close-up of the motor that turns the dual condenser

tions of the visible tuning meter if the set is
equipped with one. Then advance the sensi-
tivity control or 500,000 -ohm potentiometer
until the signal remains constant. Do not
turn the control too far or the motor will
tend to operate continuously. It is best to
adjust it to a point just below that of maxi-
mum response. The best point can be per-
manently marked on the dial with a pencil.

Some experimenting may be necessary in
placing the two antennas for best results.

LIST OF PARTS
FOR RADIO -FADING ELIMINATOR

Antenna - selecting condenser, and
motor.

Plate transformer.
Filament transformer.
Intermediate - frequency transformer,

455 Kc.
Trimmer condenser (C4).
Condenser, 10 mfd., 300 volt.
Fixed condenser, 20 mmfd.
Tubular condenser, .5 mfd., 200 volt.
Tubular condenser, .1 mfd., 200 volt.
Tubular condenser, .1 mfd., 400 volt.
Mica condenser, .0005 mfd.
Two resistors, 150 ohm, 1/2 watt.
Resistor, 1 meg., 1/2 watt.
Resistor, 100,000 ohm, 1/2 watt.
Volume control (500,000 ohm) with

switch.
6B8G tube.
2A4G tube.
25Z6 tube.
Three octal sockets.
Toggle on -off switch.
Special chassis with cover and bottom

plate.
Miscellaneous :-Nuts, clips, washers,

lugs, wire, etc.

ALL -WAVE
ERE is an inexpensive alternating or
direct -current receiver that covers all
the wave bands from 430 to 10,000

kilocycles. It is of the regenerative type, but
the functions of regeneration and detection
are separate. Regeneration is furnished by
a 6C5 tube and is controlled independently
of the 6J7 detector tube, while the output
tube, a 25L6, provides ample power for a
6 -inch dynamic speaker, as well as earphones.

Contributing to the low cost of the set are
the four tuning coils (L1, L2, La, and L.),
which you can wind yourself with No. 26,
enameled -copper wire, on tubing 1 inches
in diameter. Three of these coils (L2, L3, and
L4) are wound on one form as shown in the
diagram below. The only coil you need buy
is a universal -wound inductance coil (L5)
used to tune the circuit to the very long
wave bands. It may have any inductance
value from 2.5 to 60 millihenries. A tap
switch instantly selects the coil for the wave
length desired. It should be noted that the
lower end of the coil (L5) goes to the cathode
of the 6C5 tube instead of being grounded to
the chassis. Plate voltage, and consequently
the regeneration, of the 6C5 tube, is con-
trolled by a .25-megohm potentiometer.

As a safeguard, a "polarized" plug is used
on the power cord. One blade of the plug is
slightly wider than the other for easy identi-
fication. When first plugging it into the out-
let to be used with the set, take a 10 -watt
lamp and test to see if there is current flow-
ing between the set chassis and a grounded

  
Follow these specifications in winding the coils
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RECEIVER for Radio Amateurs
wire. If there is, reverse the leads of the
polarized plug. Thereafter, when the plug is
inserted in the outlet in the same position, a
solid ground connection to the chassis will
entail no danger of a shock or a short.

The 1% -inch plywood panel measures 7 by
141/2 inches, and the chassis and sides
are cut from 18 -gauge galvanized iron

MI4

441

  
4516

or cold -rolled sheet steel, and bolted together.
A 50 to 150 -foot antenna, with the antenna
coupling condenser set near maximum ca-
pacity, will work best for the longer wave
bands. On the short waves, an aerial wire
from 5 to 25 feet long can be used.

This view of the set
shows the arrangement
of the various parts

You can switch from earphones to
loudspeaker on any wave band

11111111[41/iNk di" Lit611/141,' : ,

6S.

Two novel features of the hook-up are the polarized power plug, and the use of a separate tube for regeneration
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CAMPER'S RADIO
How the resistors and
condensers are wired.
The fishpole antenna
plugs into a lack on
the top control panel

MALL enough to
be slung over
your shoulder

like a camera, this
lightweight portable
has its own built-in
battery supply and
uses an ordinary steel
fishing rod as an an-
tenna Housed in an
attractive yet sturdy
cloth -covered cabinet,
the midget earphone
set forms an ideal
companion for use on
camping and fishing
trips, picnics, and long automobile tours.

Three of the latest -type midget tubes form
the basis for the compact circuit. Operating
on a filament voltage of 11/2 volts and a plate
supply of 45 volts, the tiny tubes not only
make it possible to pack a three -tube hook-up
into a small amount of space, but they cut
down the number of necessary batteries to a
minimum-a 45 -volt "B" battery and a small
11/2 -volt dry cell. These tubes, of English
manufacture, can be obtained from almost

,ts44.0A
is

The chassis and panel assembly
at the right fits snugly into
the top of the compact cabinet

any large radio -parts supply house and must
be used with the special midget sockets de-
signed for them. In wiring the tubes, bear in
mind that the metal connection at the top of
each XSG tube is not the grid, as on most
American tubes, but the plate.

To obtain the highest possible volume,'iron-
core coils are used. However, to save space
they should be removed from their aluminum
shielding cans. To obtain the necessary feed-
back in the detector or second coil, fifteen
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Uses Fishpole Antenna
Camera -Size Set

turns of No. 28 double -cot-
ton -covered wire should be
mounted close to the grid
winding. This is indicated in
the wiring diagram.

Composition -insulated tun-
ing condensers are used in-
stead of the usual air -spaced
variety. They cost no more,
and do conserve space. How-
ever, since these condensers
cannot be ganged or mounted
on a single shaft, each stage
must be tuned separately.

A 500,000 -ohm variable re-
sistor connected across the
"B" battery serves to control
the volume. To avoid any un-
necessary drain on the bat-
teries while the set is not in
use, a switch should be placed
in the ground lead of the vol-
ume control. This switch can
be ganged with a second
switch placed in the minus
lead to the "A" battery, so
that both then can be con-
trolled by a single knob on
the panel. -

The cabinet used for the
original set illustrated was
Made of wood and covered
with airplane cloth. If you
desire, it can be covered with
imitation leather. To simplify
the problem of changing the
battery supply, two hinged el.,

covers are used-one at the
top to cover the control panel
and the other at the bottom
to close the battery compart-
ment. A leather strap run
through leather loops mount-
ed on the sides of the cabinet makes it easy to carry
the receiver.

No ground is needed in operating the set, only an
antenna, which need be nothing more than the business
end of an inexpensive telescoping steel fishing rod. For
the original, the author sawed about %" from the bot-
tom end of the main ferrule that fits into the socket in
the fishing -rod handle and soldered a short banana -type
plug in place. This plug fits in a small jack mounted in
the lower left-hand corner of the control panel as shown

4 7 Phones

0

If you wire the receiver carefully according to the diagram below
you will be able to get good radio reception miles from home
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Follow these socket diagrams when making
the various connections to the three tubes
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Two small batteries housed in the bottom of the cabi-
net form the tiny receiver's complete battery supply

in one of the photographs. If desired, a wire
from the antenna plug can simply be clipped
to the end of the fishing -pole handle. As a
matter of fact, the receiver can be used while
fishing-the steel rod serving not only to
catch fish, but to snare the radio waves. In
this case, however, the fishing rod must be
one fitted with a cork or other nonconducting
handle to insulate the antenna and eliminate
body capacity.

In laying out the parts and wiring, follow
the photographs and diagram closely. The
tubes and coils have been arranged with an
eye to compactness and ease in wiring. Be
particularly careful in making the connec-
tions to the three tube sockets, and follow
the socket diagrams to the letter.

LIST OF PARTS
FOR CAMPER'S RADIO

Volume control, 500,000 ohms.
Iron -core antenna coil.
Iron -core radio -frequency coil.
Variable condensers, two, .00042 mfd.
Fixed resistor, 2 megohm, 1/2 watt.
Fixed resistor, 1 megohm, 1/2 watt.
Fixed resistor, 300,000 ohn..s, 1/2 watt.
Tubular condensers, two, .01 mfd.
Tubular condenser, .02 mfd.
Mica condenser, .002 mfd
Mica condenser, .0002 mfd.
Mica condenser, .0005 mfd.

Miscellaneous: Tubes (two XSG, one
XY), one 45 -volt "B" battery, one 11/2 -
volt midget dry cell, chassis, cabinet,
special tube sockets, switches, four in-
sulated plugs and jacks, cabinet, fish -
pole, knobs, dials, wire, solder, etc.

HOW Ofrakdd
TO

THE problem of setting up an effi-
cient television antenna for your-
self or one of your friends Will
be greatly simplified if you will

follow a few simple rules. First of all,
although television antennas may vary
in appearance and size, they are basically
all alike, consisting of a quarter -wave
doublet antenna of predetermined length.
A "reflector" antenna, similar in design
but from eight to ten inches longer, is
mounted beside the doublet when neces-
sary to eliminate "ghosts," or unwanted,
out -of -register duplications of the tele-
vision image on the fluorescent screen.
Such ghosts usually are caused by a re-
flection of the signals from near -by build-
ings, just as visible light waves-which
television waves resemble in many char-
acteristics-reflect from a wall or other
surface.

It is advisable to have a helper when
setting up the antenna, so that one per-
son can adjust its position while the other
tests the operation of the receiver. Locate
the antenna in a clear space on the high -
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est possible part of a building, and on the side
toward the transmitter. If the antenna and re-
ceiving set are not within easy shouting distance
much time can be saved with a two-way, portable
telephone system strung up temporarily between
the two points.

Television antennas should be mounted on a
wooden or an iron mast of substantial design, se-
curely anchored to the building They are usually
furnished properly matched for the 45 to 55-
millicycle "vision"
transmitters. If your
local television sta-
tion operates on a
different frequency,
the metal rods must
be cut to the overall
lengths shown in the
accompanying table.
Regardless of its de-
sign, the antenna
will have to be ro-
tated until the maxi-
mum signal strength
is obtained, which is
usually when the
quarter -wave rods
are at right angles
to a line between the
antenna and the
transmitter Several
commercial anten-
nas are fitted with
flexible couplings
which simplify this
adjustment.

Several types of antennas.
A two-way telephone be-
tween the set and antenna
helps to make adjustments

149



*0'
:se,

 

Operating a battery radio with the power supply

O MORE worrying about "B" batter-
ies for that battery -operated radio at
the summer camp or on the farm if

this universal power supply is hooked to the
set. One 6 -volt battery is all that is needed.
And, by simply snapping a switch, the power
supply can be converted to operate a battery
set on 110 -volt A. C.

Easy to build, this vibrator unit steps up
the 6 -volt power to from 100 to 300 volts
for the tube -plate current. It will operate

the transformer, rectifier tube, and 110 -volt socket any receiver or amplifier circuit using six -
volt tubes where the total B drain is not
more than 100 milliamperes.

Four -tube battery receivers with 1.5 -volt
tubes also may be operated with this unit if
the tube filaments are connected in series
(4 x 1.5 volts=_ -6 volts). However, this may
be done only when the vibrator is operated
off a 6 -volt battery, as the heater voltage is
A. C. when the unit is connected to a 110 -
volt line, and the unit must NOT be used on
110 -volt D. C. current.

The pack is built on a steel chassis meas-
uring 2" by 7" by 9". On top are mounted

-

the power transformer, four -prong vibrator,
84 rectifier tube and 110 -volt socket. Be -

One sixYolt battery is all that is needed. It can neath the chassis are the chokes, resistances,
be either a storage battery or a dry -cell unit and condensers.

The vibrator is mounted on top of the chassis with

 0

$

it
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Schematic drawing of power -supply circuit. It will operate a 20-wati CW or I2 -watt phone transmitter

The 20 -henry filter choke should pass at
least 100 milliamperes to avoid overheating
and damage to the windings. The 8 -milli-
henry radio -frequency choke and 1-mfd. by-
pass paper condenser in the "B +" lead, and
the "A" choke and 25-mfd. condenser in the
"A -" lead provide the necessary RF filter-
ing to prevent interference with the receiver.
The "A" choke can be easily made at home
by winding closely 20 turns of No. 14 enam-

eled wire on a bakelite tubing with an out-
side diameter of 1/2".

A little vibrator static may be experienced
when the unit is connected to a 1.5 -volt bat-
tery receiver, but with 6 -volt tubes no hum
or vibrator static is noticeable. In each case
the power -supply chassis should be con-
nected to a good external ground and the re-
ceiver's ground connection disconnected.

The grounded side of the tube heaters

1

The special power transformer makes it possible to Bottom view of chassis, showing the positions of
operate a battery set on a 110 -volt A.G. supply the various chokes, resistances, and condensers

151



D. P. D.T.
ROTARY \
SWITCH)

R F'A°C.HOKE (SEE TEXT)

viBRATop, ..90000 'SAME CV.

--(1.;\ +- FUSE BATT.

IrSou) SOW
ZOMFD I
ISO V.

6

54(RECTI FIER)

3o

O

BOTTOM VIEW

04.

0000000000

AI MFD .0IMFD
1600 V. 1600 V.

0
Ito v.Ac

0
G V.

HEATERS

3_

Srnh
1111 01$$
R.F.C.

2a000cu
SO WATTS

1

30 HCHOSEy=
TWO IG MFD

400V. 450V.

.,.

or

..
T

6V.
HEATERS

0,)
0

8MFD/
450 V.

tzsov.

+150V.

Wiring diagram for power pack. It's easy to build

must be connected to the grounded side of
the 6 -volt heater connections on the power
unit. Do not use a "B -" lead to the unit.
The "B -" connection is automatically made
through the grounded 6 -volt heater lead.

With an inexpensive vibrator, it is advis-
able to use the 300 -volt tap when running the
power supply off a 6 -volt battery, because an
inexpensive vibrator will have a low output.

PARTS FOR POWER SUPPLY
Special 6 -115 -volt power transformer.
Full -wave rectifier tube 84.
Four -prong vibrator.
Steel chassis, 2" by 7" by 9".
Rotary D. P. D. T. switch.
Fuse and holder, 15 ampere.
Filter choke, 30 henry, 200 ohm.
Semivariable resistor, 20,000 ohm,, 50

watt.
R. F. choke, 8 millihenry.
Carbon resistors (two), 50 ohm, 1 watt.
Electrolytic condenser, 20 mfd., 150 volt.
Electrolytic condenser, 4 mfd., 450 volt.
Electrolytic condensers (two) 16 mfd.,

450 volt.
Electrolytic condenser, 8 mfd., 450 volt.
Paper tubular condenser, 1 mfd., 400

volt.
Oil -impregnated condensers (two) .01

mfd., 1,600 volt.
Five -prong wafer socket.
Four -prong wafer socket.
Wire, tubing, 110 -volt socket, etc.

MIDGET RADIO
USES TWO
DETECTORS

GREATER EFFICIENCY from the
detector stage is achieved in this

simple detector set by using separate
tubes for detection and regeneration. It
is so efficient that in some localities it
will operate a small magnetic speaker.

When using a screen grid or even a
pentode in the detector stage, it is neces-
sary to apply a low "B" voltage on the
screen, sometimes as low as 22 volts, so
the tube cannot be operated at maximum
efficiency. However, with this arrange-
ment of a separate triode tube for regen-
eration, 671/2 or even 90 volts can be
applied to the screen.

The one -tube detector stage may also
be used as a medium -power audio ampli-
fier for a crystal pick-up. The pick-up
must have an output of at least 11/2 volts,
preferably 3 volts. The clip on the grid
cap of the 1N5G is removed and one lead
( unshielded) of the pick-up is connected
to it, while the other lead ( shielded) is
connected to the chassis. Phones, a small
magnetic speaker, or a PM speaker (5 -
inch) may be used to listen to phono-
graph recordings.

A 100,000 -ohm potentiometer is used
to control regeneration. One side of the
control is grounded to the chassis. As
this puts a resistance across the "B" bat-
tery, even when the receiver is not in use,
and causes the "B" battery to run down
sooner, it is advisable to include a switch,
as shown in the diagram (SW2). Instead
of buying two S.P.S.T. switches, a D.P.
S.T. may be used.

Any good antenna and ground installa-
tion may be used with this set. However,
if the amateur has not, as yet, an antenna
rigged up he can test the set with a 20 -
foot piece of wire lying on the floor.
Short waves may be received on this
radio with suitable plug -in -coils. In this
case it is advisable to use a small trim-
mer condenser in the antenna lead
(.00005 mfd. or 50 mmfd.)

A 7" by 7" by 2" steel cadmium -plated
chassis is used, and, by mounting the
tuning controls as shown in the photo-
graphs, the c-getal panel can be dispensed
with, thus cutting down the cost.
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Separate tubes for detection and regeneration give this simple receiver its remarkable efficiency

TRIMMER
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(TOR USE ON
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DISCONNECT WHEN
USING PICK-UP
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CKLER
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A --USING TRIMMER COND.

0
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How the circuit is wired. Any good antenna and
ground installation may be used with this set

Top and bottom views of chassis. By gounting the
controls thus, the metal panel is dispensed with
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Portable AC -DC Signa
Oscillator Can Be
Used as Wave Meter
on Broadcast Band

INEXPENSIVE to build, this port-
able AC -DC test oscillator recom-

mends itself to present conditions,
for it may be used either in the
shop or taken out on calls. It oper-
ates on both AC and DC current
and there is no need to worry about
which current a customer might
have. The latest tubes are used and
the output is a pure, audible sound
that can be heard easily through the speaker
of the set being tested.

This oscillator will align the I.F. stages of
any superheterodyne having a frequency
between 300 kc. and 850 kc. Most I.F. stages
are peaked at about 456 kc. Additionally it
will serve as a wave meter for the broadcast
band, enabling one to identify unknown,
distant, or local stations. A simple two -tube
circuit is used, consisting of a half -wave
rectifier (25Z6-GT/G) and a parallel -feed
oscillator of the electron -coupled typf.,
(6SK7).

Two coils are needed for this operation,

..r.
ns

Oscillator

Tester

shown in use with test prong hooked to screen grid cap

one to cover the 300-kc. to 850-kc. band and
the other the broadcast band (1,750 kc. to
550 kc.). Directions for making these coils
are in the accompanying sketch. Before
using, the oscillator must be completely
inclosed in a steel cabinet. A .05-mfd. con-
denser grounds the cabinet to the chassis.
Do not ground the cabinet directly to the
chassis, for there is danger of a short,
especially where the oscillator is being used
on a DC line. The .02-mfd. condenser must
be mica insulated and not paper insulated,
unless it is non -inductively wound. The
simplest way to calibrate the oscillator for

Below, front view of coils on chassis and other parts Bottom view of chassis, illustrating wiring of unit

ti
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As shown in the wiring diagram, two taps are used on resistor. These
can be moved up and down resistor until correct voltages are ob-
tained. Directions for making coils are given in detail at left. Coils are
mounted on chassis with a 11/4" machine screw and a'/4" brass spacer

aligning a superheterodyne is to use a good
radio receiver having an I.F. frequency of
456 kc. Then remove the grid clip from the
first I.F. tube and connect point "A" on the
oscillator to the grid cap of the I.F. tube.
Rotate the dial until a signal is heard in the
speaker. This point on the dial will corre-

Cabinet with dial, brass handle, and two self -tap-
ping screws appears below. Note its compactness

spond to the I.F. frequency of the receiver.
In order to align the I.F. stages of other sets,
tuned to 456 kc., switch the oscillator on and
turn the dial to the correct position for 456
kc. The oscillator is now sending out a note
tuned to 456 kc. Next, adjust the trimmers
on the I.F. coil cans, until the note is heard.

LIST OF PARTS
Cabinet, 7i/2" by 8" by 101/4". Black

wrinkle finish.
Cadmium -plated chassis, 2" by 7" by 9".
Tuning condenser, .00036 mfd.
Coil form, 11/2" diameter by 31/2" long.
Coil form, 11/L" diameter by 31/2" long.
Filter choke, 15 henrys, 550 ohms.
Dual electrolytic condenser, 8+8 mfd.,

450 volts.
Octal tube sockets (two).
Rotary switch, S.P.S.T.
Variable resistor, 75,000 ohms.
Wire -wound resistor, 10,000 ohms, 25

watts.
Porcelain binding posts (two).
Tubes: 25Z6-GT/G and 6SK7.
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Servicing Your Radio

SOME SERVICEMEN HAVE TROUBLE with the AC -
DC receivers that use the 35Z5-GT rectifier
tube. This is shown by the pilot bulb blow-
ing out when a new tube is inserted and the
set is switched on. When these blowouts
occur, the section of the tube's heater-just
across the pilot bulb-is defective. As the
set is switched on, the pilot bulb carries the
load and, of course, blows out. The remedy
is to replace the 35Z5-GT.

117v. RI tor
AC -PC BULB

2 3 7
olw.s rusa

44EATEX6RESISTANCE

3525-GT

BURN -OUT
PORTION

.-- OF fiiAT6P,

0+

To
SET

A HANDY DEVICE TO HAVE on the workbench
is this homemade neon condenser tester. It
will work with either paper tubular or mica
condensers of any capacity. If the condenser
being tested is good, the neon will flash once.
But if the condenser is leaky or shorted the
neon will glow and sputter, showing it should
be replaced. Tester works on DC or 90-v.
battery.

I" DIA.
WOOD
HEAD

6" WOOD
LEGS

PICTURE
WIRE
(BRASS)

METAL
JAW

6-32 MACHINE
SCREWS

WORK CAN BE SPEEDED UP in
servicing old radios with this
gadget made from wooden
photo tongs, such as is used
on wet prints. Switch on the
receiver and begin short-
ing the different fixed resist-
ors. When the defective one
is shorted, reception improves.

.1631"3
44ognora*

WPB HAS REDUCED TUBE TYPES by
some 349 varieties, because they
made up only about 1% of the
total yearly sales. Smaller GT
tubes will replace the larger G
types, without loss in output.
Sets formerly using a 25Z6 -G, or
a 25Z6-GT, will now obtain iden-
tical results with the 25Z6-GT/G
tube.

INTERMITTENT AND FADING RECEPTION on some
AC -DC receivers and phone combinations
is caused by faulty construction of new
single -ended tubes, without grid caps. To
test for this trouble, tap all tubes with a
wooden screwdriver handle, as shown be-
low, and the defective one will induce static.
It should be replaced.

ti
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Book -Light
Radio

OUNTED on the bracket of a
book light, this tiny broadcast

receiver will be found extremely use-
ful while reading after you've gone to
bed. Earphones, two small batteries,
aerial, and ground complete the set.
Instead of the usual radio -frequency
choke in the plate lead, a 10,000 -ohm,
half -watt resistor is used, while a pad-
ding condenser with a maximum ca-
pacity of .0004 mfd. forms the tuning
condenser. A similar padding conden-
ser is used as a regeneration control.
The tuning coil (1...2) is a midget -type
antenna coil such as used in A.C.-D.C.
receivers, wound with thirty turns of Controls are handy as you read with this radio turned on
double -silk -covered wire around the WOUND ON

/COIL 10000 OHMSlower end. This unit comprises the ticker coil (1,3).
The cabinet is %" thick walnut, 11/2" by 31/2" by

33/4", glued together and shellacked. Fiber board
may be nailed on the back, and the unit fastened
to the stem of the book lamp with a single bracket.

Details of the cir-
cuit are shown in
diagram. Its tiny
11/2 -volt tube uses a
45 -volt "B" battery
for plate current

Padding condensers replace the usual -type tun-
ing condensers. Note cabinet details at right

2

Af

0

P Sc.

F- 4

5
BOTTOM VIEW

OF TUBE
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Six tubes give this
circuit enough pow-
er to bring in sta-
tions from all over
the globe. Note con-
trol panel above

- 8
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15,000'
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Receiver COSTS $20 TO BUILD

TWENTY DOLLARS will build this pow-
erful six -tube communications receiver,
which includes all the more important

features necessary for good all-around re-
ception. Although only six tubes are used,
two of these are dual-purpose tubes (the
6A8 which acts as a
combined first detec-
tor and oscillator, and
the 6Q7 which serves
as the second detector
and first audio am-
plifier) resulting in
eight - tube perform-
ance. This set has
plenty of power to
bring in short - wave
stations from any
part of the globe.

The circuit covers
the entire range from
twelve meters up to
550 meters. This range is divided into four
bands (550 to 200 meters, 200 to 75 meters,
75 to 35 meters, 35 to 12 meters) by means
of a selector -type switch which is noiseless
in operation. Among its other features are
a sensitive, self-contained dynamic speaker,
a stand-by switch, a beat -frequency oscil-

The set includes many

0.5
MEG

* .

Is

of the outstanding features of the latest models

lator with pitch control and on -off switch,
automatic volume control, a full -range tone
control, and provisions for the use of either
a doublet or L -type antenna.

No band spread has been used in the orig-
inal design as satisfactory results were ob-
tained by the small friction -drive vernier

(687)

Sc.

.4 5
-113 r.st

2 V
1 8.
(6J7)

CAP
(GI

$

(6F6G) (80)

COMPLETE WIRING DATA
for the circuit and the tubes are
given in the diagrams at +he left
and above. A supersensitive band
spread is shown in dotted lines
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dial shown next to the
outer rim of the large
tuning dial. Most
readers will find this
system sufficient for
their needs, especially
as this vernier control
costs only ten cents!
However, those who
wish to add an elec-
trical band -spread
system may do so. It
involves only a slight
additional cost of
from one to two dol-
lars, and consists
merely of wiring a
two -gang tuning con-
denser having a very
low maximum capaci-
ty (approximately fif-
teen micromicrofar-
ads) across the main
two -gang tuning con-
denser as shown by
dotted lines in the
diagram. It can be
mounted between the
speaker and main
tuning control. This
system is used only
for the short-wave
bands and becomes
inoperative on the
broadcast band.

All -metal tubes are
used in all stages but
the last. In this stage
(the output or second
audio amplifier) an

PARTS FOR THE COMMUNICATIONS RECEIVER
All -wave coil kit.
Two -gang tuning condenser, .00036 mfd.

(two).
Two -gang tuning condenser, 15 mmfd.

(two)' (see text).
Beat -frequency coil.
One 4 -prong and five octal wafer sockets.
Tone control, 50,000 ohm; and switch.
Volume control, 500,000 ohm.
S.P S.T. rotary stand-by switch.
Five -inch dynamic speaker, 2,750 ohm.
Power transformer.
Two radio -frequency chokes, 2.5 mh.
Padder condenser, 3-30 mmfd.
Two carbon resistors, 1/2 meg., 1/2 watt.
Carbon resistor, 1 meg., 1/2 watt.
Carbon resistor, 250,000 ohm, 1/2 watt.
Carbon resistor, 200,000 ohm, 1/2 watt.
Carbon resistor, 100,000 ohm, 1/2 watt.
Carbon resistor, 50,000 ohm, 1/2 watt.
Carbon resistor, 25,000 ohm, 1 watt.
Carbon resistor, 10,000 ohm, 1/2 watt.
Carbon resistor, 15,000 ohm, 1 watt.
Carbon resistor, 3,000 ohm, lh watt.

Carbon resistor, 500 ohm, 1/2 watt.
Carbon resistor, 400 ohm, 1 watt.
Carbon resistor, 300 ohm, 1/2 watt.
Carbon resistor, 200 ohm, 1A watt.
Five tubular condensers, 1 mfd., 400 volts.
Five tubular condensers, .05 mfd., 400 volts.
Tubular condenser, .01 mfd., 400 volts.
Three mica condensers, .0005 mfd.
Three mica condensers, .0001 mfd.
Two electrolytic condensers, 12 mfd., 450

volts.
Electrolytic condenser, 10 mfd., 25 volts.
Mica condensers, .003 mfd., and .0016 mfd.

(included in coil kit).
Converter tube 6A8.
Amplifier tube, 6K7.
Amplifier tube, 6.17.
Detector -amplifier tube, 6Q7.
Power -amplifier tube, 6F6G.
Rectifier tube, 80.
Dial, 4 -inch, with vernier attachment.
Vernier dial, 3 -inch (see text).
Miscellaneous: Five dial knobs; aluminum

panel and chassis, phone jack; wire.
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octal glass tube is used. The same thing
applies to the 80, or rectifier, tube.

The purpose of the beat -frequency oscil-
lator is to introduce oscillation into the
intermediate -frequency stage so that when
tuning to weak or distant stations they will
not be missed. With this oscillator in opera-
tion, a slight whistle is heard each time a
station is passed, much the same as that
heard when tuning a one or two -tube re-
ceiver with the regeneration control full on.

Another helpful feature is the stand-by

ON -OFF
STANBY el

D- SVv WAVE

Aluminum
eha.65.6.

Cabinet, panel,
and chassis di-
mensions and ar-
rangement of
controls should be
followed closely

The back of the cabinet is
left open for ventilation.
The chassis is slipped in
and held in place by screws

switch. This control cuts out the plate and
screen voltages and silences the set but
does not disconnect the heaters of the tubes
so that the set can be switched back into
immediate operation without arty waiting
for the tubes to heat up.

The intermediate -frequency transformers
are of the tuned -grid, tuned -plate type, and
are adjusted to the proper frequency before
leaving the factory. This adjustment allows
for normal stray capacities found in the
average receiver, and, unless excessive capac-

ities are introduced such as grid -wire
shielding, only a slight touch of the
trimmers is necessary to align the in-
termediate -frequency amplifier. How-
ever, an oscillator should be used to
align the set on the short waves. This
will be done for a nominal sum by
your local radio service man.

The cabinet for this set should not
cost more than fifty cents and is easily
built at home. It is made of white
pine three quarters of an inch thick
and consists of only four sides, with no
front or back. As the aluminum panel
overlaps the chassis in length, it will
prevent the chassis from sliding in too
far, and at the same time provides a
means of anchoring the whole set
firmly in the cabinet by means of
screws at each end of the aluminum
panel. The back of the cabinet is left
open to provide adequate ventilation
for the tubes.

To give a dressier appearance to the
control panel, apply a coat of brown,
crackle -finish lacquer.
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The finished set, ready for use as a radio or phonograph

USING only two tubes, this radio -phono-
graph combination provides output and

quality equal to sets using five tubes or
more. It boasts all the features found in
combinations using eight tubes, for the
two -tube chassis incorporates a variable
tone control working on both radio and

Two -Tube Radio
Phonograph

records, a volume control (also working
on either radio or records), a phono-
radio switch, and a sensitivity control.
The latter is really a regeneration con-
trol but differs slightly from the conven-
tional type in that it can be adjusted
to below the oscillation point and left
in that position while tuning through
the entire broadcast band. Usually a
regeneration control must be reset as
each station is tuned in. Another ad-
vantage is that it does not detune the set.

The reader should be able to dupli-
cate this phonograph combination, in-
cluding the commercial walnut cabinet,
for $27.50. This price includes tubes,
pick-up, and phonograph motor.

Fundamentally, the circuit is a tuned
radio -frequency receiver using a triode
in the detector stage, and a_3:1 shielded
transformer in the audio stage. Plug-in
coils have been used in both the anten-
na and radio -frequency circuits. They
are tuned by two .000365-mfd., ganged

variable condensers. To balance the circuits
satisfactorily, the original trimmers on the
condensers should be replaced by two others
of a slightly higher capacity (3 to 30 mmfd).
The coils chosen must have a range of 185
to 360 meters (with a .00014-mfd. con-
denser). With the .000365-mfd. tuning con -

0.

Extreme simplicity marks the layout of the parts on This view of the underside of the chassis will as -
.top of )tie ot,0165;5. Coils and tubes are accessible sist the builder in making the various connections
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Complete wiring details are shown in this diagram. Be sure all connections are carefully soldered

densers, they will cover the entire broadcast
band up to 550 meters. A four -prong coil
is used in the antenna stage, and a six -prong
coil in the radio -frequency stage.

In wiring the six -prong coil, be sure that
the winding over the grid winding is used
as the primary. The third winding is, of
course, the tickler. If the set does not
oscillate, the connections to the tickler
winding should be reversed.

The .00065-mfd. capacity placed between
the plate of the triode and chassis consists

of two fixed mica condensers wired in
parallel-one having a capacity of .0005
mfd. and the other .00015 mfd. However,
any combination of capacities which totals
.00065 mfd. may be used.

Regeneration is controlled by a 50,000 -
ohm variable resistor in series with a
.00015-mfd. fixed mica condenser. Tone is
controlled by means of a 100,000 -ohm vari-
able resistor and a .1-mfd. tubular con-
denser in the plate lead of the output pentode.

The phonograph pick-up is connected into

,

Another view of the completed chassis. Actually, it All of the controls are neatly grouped for conven-
han9s perpendicularly when installed in the cabinet ient manipulation when the cabinet lid is raised
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LIST OF PARTS

Six-inch permanent -mag-
net -speaker.

Output transformer.
Radio -phonograph cabinet.
Radio -frequency and de-

tector tube, 12B8GT.
Output and rectifier tube,

32L7GT.
Line cord and resistor, 220

ohm.
Four -prong plug-in coil.
Six -prong plug-in coil.
Two -gang tuning con-

denser.
Eight -inch slide -rule dial.
Aluminum chassis, 2" by

7" by 9".
Audio transformer, 3:1

ratio.
Variable resistor, 50,000

ohm.
Variable resistor, 100,000

ohm.
Variable resistor, 500,000

ohm.
S.P., D.T. rotary switch.
Filter choke, 13 henry.
Radio -frequency choke, 2.5

mh.
Crystal pick-up.
Phonograph motor.
Trimmer condensers, two,

3-30 mmfd.
Electrolytic condensers,

three, 8 mfd.
Tubular paper condensers,

two, .1 mfd.
Electrolytic condenser, 25

mfd., 25 volt.
Tubular paper condenser,

.05 mfd.
Mica condensers, three,

.00015 mfd.
Carbon resistor, 1/2 watt, 2

meg.
Carbon resistor, 1 watt,

600 ohm.
Carbon resistor, 2 watt,

1,000 ohm.
Mica condenser, .0005 mfd.
Green pilot bulbs, two, 110

volt.

Top view showing phonograph turntable, radio dial, and controls

View from behind the set, showing how the parts are mounted

the grid of the output pentode. A single -
pole double -throw rotary switch cuts out the
secondary of the audio transformer when
the pick-up is used. It is important to use
a crystal pick-up with this circuit, as a
magnetic type will not give sufficient
volume.

Three 8-mfd. electrolytic condensers, a
13 -henry choke, and a 2 -watt, 1,000 -ohm
resistor, make up the filter network. In the
wiring diagram, note that the "B" positive
side of the output transformer is connected
to a point between the filter choke and the
1,000 -ohm resistor.
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Built to match the walls, one cabinet holds the phonograph and radio, the other the loudspeaker

Cabinet Ideas for Radio Builders
WITH unmounted radio chassis,

home owners handy with
tools can build cabinets to harmon-
ize with the decorative scheme of
a particular room. Four sugges-
tions are shown in the photographs
on this page. At the top, twin cabi-
nets were built of knotty pine, one
housing the radio and phonograph
and the other the loudspeaker Oth-
er schemes pictured are a unit built
into the end of a divan, a modernis-
tic cabinet separating a living room
and foyer, and a cabinet for
an entrance hall

Here are three other methods
of adapting the radio to the
architectural and decorative
scheme of an individual room '
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Cabinets mounted on
the handles of the
cane -seat house the
set and batteries

1,

ONSIS TING of a
compact yet power-
ful battery receiver

mounted on a conventional
cane -seat which can be
purchased for a dollar or
two, the radio illustrated
forms a handy set for
hikers, sports spectators,
and campers The circuit,
designed around three of
the new American -made
midget tubes, consists of
a pentode regenerative de-
tector, resistance coupled
to a pentode amplifier
which in turn is resistance
coupled to a second audio -
amplifier stage Regener-
ation is controlled by a
25,000 -ohm potentiometer.
Since the commercial type
of antenna coil shown in
the diagram has no tickler

The receiver cabinet with its sliding
cover removed to show the three small
+ubes, tuning condenser, and chassis
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Combination Cane and Seat
winding it will be necessary to
provide one by winding approxi-
mately thirty-five turns of No. 38
double -silk -covered wire around
the lower end of the long, flat
grid coil.

With the maximum of 45 volts
of "B" voltage used, 1/2 watt, or
even 1/4 watt, resistors can be
used, while a maximum rating of
200 volts is sufficient for the .01
mfd. by-pass and coupling con-
densers. These condensers can be
of the paper or tubular type. All
other condensers, however, should
be of the mica variety.

The receiver and its battery
supply are housed in two cabinets
each 15/8" by 41/4" by 51/2" and
mounted on the handles of the
cane. Sliding panels serve as
covers and make it an easy matter Two knobs, one for
to change batteries or make re- tuning, the other
pairs. The cabinets are fastened for regeneration,
to the aluminum handles by means control the set
of long bolts and metal bushings.

Two 11/2 -volt cells connected in parallel 45 -volt "B" battery fits snugly beside the
serve as the "A" battery supply, and may "A" cells in the battery cabinet.
be obtained as a single unit or by breaking For an antenna, a steel fence, the metal
open a four -cell "A" battery. The midget cane, or a 35' piece of wire will serve.

 

  .

 

. _
. .. ..

keal 1
161

II al111 IliMI 

<14V115

ICOILfi

REGEN. CONT

0
VAR.CONO

Receivejr Section
5 s4s.

Battery Section
lip alii.

C

How the circuit should be wired and cabinets and chassis constructed eitaiaa. vi
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Midget
Portable
FOR YOUR VACATION

Careful arranging
of the parts and
batteries makes it
an extremely com-
pact portable set

The completed radio, ready to take to yacationland

FOR SET builders who want a really
compact vacation receiver here is the
answer. Built around five of the new-

est midget tubes, the set illustrated re-
quires only two small batteries and weighs
only 71/4 pounds complete with loudspeaker
and built-in antenna. The superheterodyne
circuit is particularly powerful and gives
exceptional tone and volume.

The 4%" by 57/8" by 81/4" cabinet was
built up of 3/16" pressed composition wood,
although plywood could be used as well.
When the top, bottom, and two end pieces
have been cut to size and carefully trued up,
each of the four joints should be fastened
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with cellulose cement and two
14" round -head wood screws
These screws serve mainly to
hold the pieces together while
the cement dries thoroughly All
holes should be counter-
sunk so the screw heads

. can be covered with wood
putty. As a finish the case
can be given two coats of
clear lacquer with a sand-
ing before and after the I

first, and a final rubbing
down with pumice and rot-
tenstone after the second,
followed with wax

The receiver itself is
built on a 1/16 -inch alu-
minum chassis. The vari-
ous parts should first be
spotted in place and the
mounting and connection
holes drilled

A homemade vernier
dial is used to drive the

Top and bottom views
of the chassis, below,
will aid you in build-
ing the tiny receiver

1

variable condenser. It consists
of a celluloid disk fastened to
the shaft, and turned by the
drive shaft taken from an old
friction dial. A regulation dial
can be used, of course, if de-
sired.

A fiber form should be used
in winding the built-in loop
antenna The tabs should be
cut 1" deep all around with the
slots %" wide. In making the
form first mark the 51/2" cen-
ter line. Then with points A

and B as centers, draw
semicircles with a 1%"
radius joining them top
and bottom. Place the %"

4Nr d

.s

IT& nib Rs
II 111 -

=NM

Follow this wiring diagraM carefully. The symbols refer to the text and the parts list on the next page
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CUT FRONT AND
TOP TO FIT

SPEAKER

[HOLE
FOR

BATTERY
V.- LEADS

1FT3

Titi

L P5

I FT7

alp

1/4,

TUNING
CONDENSER

C1

i FT,

1-11/8"
543"

CHASSIS 1/16'.ALUM N UM, 1" DEEP SOCKET HOLES 9/16" DIA

diameter circle at the center of the oval.
The figures on each tab show the widths at
the inner ends. Starting at tab C, mark the
sides by lines such as those shown dotted.
Proceed all around the oval in this man-
ner, then cut out the openings. The loop
contains 34 turns of No. 24 D.S.C. wire
wound on opposite sides of adjacent slots.

A 30-mmfd. trimmer condenser ( C2) should
be fastened to the loop form so that it can
be reached through a hole drilled in the back
of the case. A terminal for the connection
of a short wire for extra pick-up in poor
localities also should be provided. The loop
should be fastened to the rear of the chassis
with two screws.

An on -off switch is provided at the top of
the case under the handle. For reception of
weak signals, or in locations where quiet
must prevail, headphones are required.
A jack on the front panel is included.

When the set is in use, the loop antenna
will be found highly directional, minimum
signal pick-up occurring when the plane of
the loop is at right angles to the station be-
ing received. This minimum, or "null point,"
can be used for approximate direction find-
ing in the woods or on a boat.

'4; 546 54"
5/8'

9 i6

You should have no trouble making this
directional loop antenna. Note the ex-
tra connection below for attaching a
supplementary antenna when desirable

LIST OF PARTS
Condensers: C1.-Two-gang variable,

350 mmfd. each section.
C5.-Trimmer, 3-30 mmfd.
C3.-(On CO.
C4.-Padder, 500 mmfd..
C5, C.-Mica midget, 50 mmfd.
C6, C2, C8, C5, C22.-Paper, .01 mfd., 400 volt.
C75.-Paper, domino type, 25mfd.,200volt.
C11, C, -Midget electrolytic, 10 mfd.,

5(1,51Volt.
C.-Mica midget, 100 mmfd.

/C.-Mica midget, .004 mfd.
C.-Paper, .05 mfd.

- Resistors: R1.-100,000 ohm, 1/s watt.
R2.-.25 meg., 1/2 watt.

7 R3.-20,000 ohm, 1/2 watt.
-:,13,4.-2 meg., 1/2 watt.

R5.-Variable, .5 meg.
R.3.-10 meg., 1/2 watt.
R7.-3 meg., 1/2 watt.

meg., 1/2 watt.

R15.-200 ohm,
meg., 1/2 watt.

watt.
Transformers: T,. - Midget, output,

8,000 to 3 ohm.
IFT,.-Iron-core, input, intermediate

frequency.
.IFT2.-Iron-core, interstage, interme-

diate frequency.
IFT3.-Iron-core, output, intermediate

frequency.
Miscellaneous: Batteries, 3 -inch permanent -

magnet speaker, five tubes sockets, V4 pound
No. 24 D.S.C. wire for loop, case, etc.
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Servicing Your Radio
TESTS ON BATTERIES from a portable receiver
should always be made with a voltmeter-it
is the only testing instrument that will show
accurately the effective voltage of a battery.

41 It is risky business to use any other device,
including a flashlight bulb or an ammeter,
since many of them are likely to affect the
life of a battery materially. An ammeter
-especially bad to use for this purpose-
has a low resistance and will short a battery
when placed across it. Invariably it will also
give a high reading even when a battery is
badly run down.

STRIPS CONNECTING THE LOOP ANTENNA in-
side the cover of some midget portable
receivers are likely to wear and break
off near the hinge as a result of frequent
opening and closing of the lid. When
such a break occurs, reception stops.
These metal strips can be repaired,
however, with short lengths of twisted
metal cord like that used in repairing
radio dials. Remove the
broken part of the original
metal strips at their connec-
tion with the two wires in - DIAL CORD

side the set; then solder one
Olk

SOLDER

end of the cord to each of BROKENPrithese wires, and solder METAL STRIP

other end to that portion of
the strips connected to the SOLDER

antenna.

TWISTED METAL

CONNECTION
INSIDE
SET

BATTERIES THAT DO NOT FIT TIGHTLY in their
compartment will not knock about if
wrapped in corrugated cardboard. A round
hole cut in one piece of the material will per-
mit insertion of the battery plug. To con-
serve your battery, turn off the receiver
when it is not in actual use. If you have a
three-way set, use electric current when
possible. Potteries kept outside the case at
60 -deg. temperature may last 18 months.

Where a loop -antenna connection is likely
to break, Repair it as shown at the left

THREE SEPARATE PLUGS can be substituted for a
'single battery -pack plug, as shown in the
drawing below, to permit use of separate
"A" and "B" batteries with a portable if a
battery pack,cannot be obtained. In remov-
ing any plug from a battery, always grasp
the plug itself. Never tug on the wire, for
this may pull the insulation back, and a
short caused by wires touching can render
a battery useless in 15 minutes.

1.5 VOLTS

OLD PLUG
TO BE REMOVED

BATTERY
CABLE

LS VOLTS PLUG INTO
"A' BATTERY

BATTERY
CABLE

PLUG INTO
45 -VOLT
BATTERIES

90 VOLTS

CONNECTING SEPARATE PLUGS TO BATTERY CABLE
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How the electric speaker set fits conveniently on the head of a bed

BCD RADIO

CONVENIENTLY hung over the back of
a bed, this small radio will bring pro-

grams within easy control of late night
readers or convalescents. The, cabinet and
chassis layout have been carefully planned
in order to compress the complete set in as
small a space as possible without loss of
efficiency.

Measuring 71/2" square, and with a depth
of only 23/4", the cabinet houses a
powerful tuned -radio -frequency re-
ceiver with a radio -frequency de-
tector, and audio and rectifier
stages. Yet only two tubes are
used-an important factor in re-
ducing the overall size. One tube,
the 12B8GT, contains an RF pen-
tode and high -mu triode, which are
used for the RF and detector
stages, respectively. The other tube,
the 25A7GT, contains the pentode
output amplifier and the half -wave
rectifier.

Instead of these tube types, the
reader may use the newer low -
drain models, the 25B8GT and the
70L7GT. If these tubes are used,
the line -cord resistor will have to
be changed to one having a built-in
resistance of 135 ohms instead of
220 ohms. Also, the connections to
the 70L7GT tube differ slightly.
Connections to the 25B8GT are
similar to those of the 12B8GT.

No other changes are neces-
sary in the circuit.

A compact two -gang vari-
able condenser tunes the an-
tenna and the RF coils. The
antenna coil is unshielded,
and is mounted right next
to the 12B8GT tube. The
RF coil, though shielded, is
mounted in an unconven-
tional way - upside down.
However, it is still thorough-
ly shielded and in this new
position makes the wiring
of the set a lot easier. The
small screw on top of the
can, which holds the coil in
place, is unscrewed and
passed through a hole in the
chassis to anchor the shield-
ing can and coil securely in
place.

Volume is controlled in
the conventional manner, by
varying the grid bias on the
RF tube, using a 50,000 -
ohm potentiometer between
the antenna and cathode of
the RF pentode. A 300 -ohm,
%-watt fixed resistor in

series With the potentiometer keeps the
tube always slightly biased. Ganged with
the 50,000 -ohm volume control is the S. -P.,
S. -T. on -and -off switch. To provide greater
stability in the RF stage, the screen of the
pentode (12B8GT) is decoupled by means
of the 5,000 -ohm, 3/2 -watt resistor and the
.05-mfd. tubular by-pass condenser.

The cabinet is constructed of pine, with

The wired chassis looks like this before being placed in
the cabinet. Careful designing makes it extremely compact
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The pictorial diagram above makes it easy to follow the wiring connections

View below shows the cabinet and speaker, with chassis ready to
be installed. Right, angle view of the finished set and brackets
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the sides %" thick and the front
about 5/16". A round hole of
35/g" diameter is cut in front for
the speaker and decorated with a
round escutcheon from a tuning
dial. The escutcheon may be pur-
chased separately at any large
radio store. Aluminum 1/16" thick
is used for the back. To it, two
brass strips %" wide, previously
bent in a vise, are attached-each
with two 6/32 machine screws
and hex nuts. The angles shown
in the drawing will do for most
low -backed beds.

',The large ventilator hole on the
bottom side of the cabinet pre-
vents the heat generated by the
tubes from remaining inside the
cabinet and melting the wax in-
sulation on the tubular condens-
ers, or causing damage to the
finish on the bed (if wood) by
heating up the aluminum back.

Rear panel before mounting. Chassis and cabinet details below

Ze tall
faeass
SmeoPorts

LIST OF PARTS
Two -gang tuning condenser,

00036 mfd.
Antenna coil, unshielded.
RF coil, shielded.
Filter choke, 10 henry.
Line cord, 220 ohm (see text).
12138GT tube (see text).
25A7GT tube (see text).
Permanent -magnet speaker, 4".
Output transformer.
Potentiometer, carbon, 50,000

ohm.
S. P. S. T. switch.
Octal wafer sockets (two).
Carbon resistor, 150 ohm, 1 watt.
Carbon resistor, 300 ohm, 1/2

watt.
Carbon resistor, 5,000 ohm, 1/2

watt.
Carbon resistor, 150,000 ohm, 1/z

watt.
Carbon resistor, 800,000 ohm, 1/z

watt.
Carbon resistor, 3 meg., 1/2 watt.
Electrolytic condenser, tubular,

10 mfd., 25 volt.
Electrolytic condenser, tubular,

16 mfd., 150 volt.
Electrolytic condenser, tubular,

20 mfd., 150 volt.
Tubular condenser, .1 mfd., 400

volt.
Tubular

400 volt.
condenser, .05 mfd.,

Tubular
400 volt.

condenser, .02 mfd.,

Tubular condenser, .01 mfd.,
400 volt.

Mica condenser, .00015 mfd.
Mica condenser, .0002 med.

CI

A

VENTILATING
HOLE

Zeta it
ofGkassis

itt

SECTION
MOUNTED ON

ALUMINUM
5ACI4

Wetag
of Cabinet

..--- 1 28

--,--- °` 2 - 0 --
0

3
--, 0
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~T SOCr%ET
$OLE5 I 11 DIA.
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Suppressor Built from Junked Parts Reduces Man -Made Static

MOD

1,4

OWNERS of sets ranging all the way from
headphone "one-lungers" to 12 -tube con-

sole models may find good use for this static sup-
pressor. Easily attached across the output cir-
cuit, it will in most cases reduce severe man-
made static by at least 50 percent. There is a
slight loss of volume, but this can be overcome
by turning the volume control.

The unit comprises a full -wave rectifier tube
( such as the 6X5-GT/G or 50Z7 -G), a push-pull
output transformer, a 220 -ohm line -cord resistor,
a S.P.S.T. toggle or rotary switch, and a 41/2 -volt
"C" battery. The secondary of the output trans-
former must have a high resistance. One of the
old output transformers used with magnetic
speakers will do admirably, and may be retrieved
from the junk box. A class "B" interstage trans-
former might be tried, but make sure that the
primary winding passes enough current. It is
useless to attempt to use a transformer With
an 8 -ohm secondary.

Any kind of chassis, wood or metal, may be
employed. The transformer, eight -prong tube
socket, and switch are mounted on the top of the
chassis. Drill 1/2" holes in the back for the line
cord and the two leads to the "C" battery. The
secondary leads of the output transformer ( pri-
mary side if it is a class "B" interstage trans-
former) are connected to two plastic binding
posts, which provide connections to the set.

Remove the radio chassis from the cabinet.
Connections are then made to the plate of the
last tube and the B+ lead. The leads from the
unit to the radio chassis should not exceed 3' or 4'

LIST OF
Chassis, metal or wood
Full -wave rectifier tube

6X5-GT/G or 50Z7 -G
Eight-pf
Output

ong.oetal wafer
soketransformer (see text)

PARTS
Small "C" battery, 4 1/2 volts
Line -cord resistor, 220 ohms
Binding posts (2)
Rotary or toggle switch,

S.P.S.T.

Left, the unit connected
to a small AC -DC receiv-
er. It may be used with
almost any type of radio

A top view of the unit
is shown in the first
photo below. Few con-
nections are necessary,
as can be seen in second
photo. Drawing shows how
the static suppressor is
hooked up to a receiver



BATTERIES POWER COMPACT ESIGNED to meet the require-
ments of defense organizations,

EMERGENCY this is a portable emergency
short-wave receiver that eliminates
the use of bulky "B" batteries without
sacrificing power, quality, selectivity,
or sensitivity. Instead of the usual 90 -
to 135 -volt "B" batteries, the metal
carrying case comfortably encloses, in
addition to the usual "A" battery, two
small "C" batteries which reduce the
plate voltage to eight or nine and cut
the filament voltage in half. Since the
"emission life" of a tube is greatly
lengthened when operating at a re-
duced voltage, the life of the tubes in
this novel receiver may be at least
doubled.

The new single -ended, all -metal 6.3 -
volt AC -DC tubes (6SJ7) or the sin-
gle -ended glass type 11/2 -volt battery
tubes (1SA6GT) can be interchanged
in the set without any rewiring. The
choice of either tube depends on
whether you want a husky tube that
will take more abuse in the field or a
tube that will conserve the batteries
to their limit. The metal tubes con-
sume more electricity, but they are
more robust for portable use and are
slightly more sensitive. The glass
tubes conserve electricity, but they
are not so serviceable in the field.

Filament voltages are extremely
critical in both types of tubes and any
variation-even as little as 1/10 of a
volt-will reduce the power of the re -

picks up near -by broadcasts without the use of a ground ceiver. In fact, if the tubes are

RECEIVER

This portable set, designed for defense organizations,

Tubes shown here are the new all -metal, 6.3 -volt View of the receiver chassis from the underside,
65J7 type, but battery I5A6GT tubes will serve showing the wiring and connection to phone clips
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operated at their normal
voltages, the set will stop
functioning. For this rea-
son a voltmeter is placed
on the front panel for a
visual indication of the
"A" batteries' current. The
knob directly under the
voltmeter operates a 10 -
to 15 -ohm rheostat which
controls the filament sup-
ply.

But for special tube con-
nections, the set is built
with a standard detector
plus two audio -frequency
amplifying stages. Inter -
stage coupling is achieved
by means of two un-
shielded 1:3 audio trans-
formers, one mounted
above the chassis and one
below. The output of the
receiver is fed directly in-
to a pair of magnetic 2,000 -
to 4,000 -ohm headphones.
These phones can be
plugged into the front of
the panel.

Plug-in coils enable an
operator to tune in on va-
rious wave bands ranging
from 16 to 1,000 meters.
This includes ship -to -
shore, broadcast, aviation,
police, foreign, and do-
mestic transmission. If

Two midget "C" batteries with
low voltage replace the bulky
"B" battery, lengthening the
"emission life" of the tubes

.00014

R F CHOKE

VO TMETER
SWITCH

POWER
SWITCH

PHONE
JACK

AUDIO
TRANSFORMER

VOLTMETER
0-s V.

.411
. (ayOtis)

+A

Pictorial diagram of the compact, portable emergency receiver. This
shows in detail the placing of the parts both on the chassis and on
the front panel. In making the connections, solder should be used

Below is a complete wiring diagram in simplified form to be followed
in making connections. A tickler -winding coil is used in the antenna

 
C4 ".

11111MMIIIM.10111
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Clips on the cabinet next to the tuning condenser hold the
telescopic, metal antenna when +he radio is in operation.
These clips must be fully insulated from the metal cabinet

the set should fail to oscillate on a particular band,
this may be remedied by increasing the capacity of
the variable condenser used for regeneration to
.00036 or by increasing the number of turns on the
tickler winding. It should be noted that the coil
specified by the manufacturer for use as the tickler
winding is used instead as the antenna winding.

Batteries and headphones can be housed in the
metal carrying cabinet. When the operator is ready
to use the set, he merely removes the headphones
from the case and plugs them into a jack on the
front of the panel. Two inexpensive luggage straps,
purchased from the five -and -ten -cent store, can be
placed around the cabinet for carrying purposes.

The antenna consists of a telescopic metal rod
similar to those used on cars. It is clipped to the
cabinet next to the tuning condenser when the set
is in operation. The clips must be fully insulated
from the metal cabinet, which is connected to the
ground circuit.

If the receiver is operated within 20 or 30 miles
of a transmitter, it will work efficiently without a
ground connection. For distant or weak stations,
however, a ground must be used. A suitable ground
can be made by connecting 5' of insulated wire to a
metal rod about 5" long and 11/2" in diameter. The
wire should be connected to either the front panel
or the chassis and the rod inserted in the ground.

The emergency receiver shown in the illustration
was constructed for about $15, but changing con-
ditions in the radio -equipment field make it im-
possible to give any definite figures on cost. The
set has been tested under adverse conditions where
reception was faint on similar radios and has given
excellent results.

JACIi
,NEGENERATION CC t.

41/z V 41/2.V.

7" +

0, ,0
0

TUBES-

1°)

AUDIO TRANSE
COIL

I \I n

LIST OF PARTS
Black wrinkled steel cabinet, 7"

by 71/2" by 8".
Cadmium -plated steel chassis,

2" by 51/z" by 7".
Telescopic chrome -plated an-

tenna.
Tuning dial, 23/i" diameter.
Octal wafer sockets (3).
Six -prong coil socket.
Six -prong broadcast and short-

wave coils.
Tuning condenser, .00036 mfd.

or .00014 mfd.
Regeneration condenser, .00014

mfd. or .00036 mfd.
Audio transformers (2), un-

shielded, 1:3 or 1 : 5 ratio.
Ground clamp and wire.
RF choke, 2.5 millihenrys.
Rheostat, 10-15 ohms.
Voltmeter, 0-5 volts.
Toggle switches (2).
Phone jack and plug.
Mica condenser, .00015 mfd.
Carbon resistor, 2 megohms, 1/2

watt.
Midget "C" batteries (2), 41/2

volts.
"A" battery, 11/2 or 41/z volts.
Pentode amplifier tubes (3),

6ST7 or 1SA6GT.
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LIGHT -BEAM
TRANSMITTER

The operator taps out a code message on
an ordinary telegraph key. Below he sights
along the barrel to aim the flash light

ODE MESSAGES that can
be detected only with a spe-
cially built receiver may be

sent with this light -beam transmit-
ter. With a 3- or 4 -cell flash light,
preferably of the type with which
the light rays can be focused into
a spot, messages can be sent up to
200 feet. By increasing the volt-
age of the buzzer circuit from 71/2
to 221/2 volts and using a more
powerful light, this range can be
increased.

The transmitter works on the
same principle as a radio broadcast
transmitter. The light waves from
the flash light act as the carrier
wave, and the code signals tapped

The top of the transmitter. Note rubber grommets Bottom view shows handmade coupling transformer
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The receiver, showing the
photo -electric cell shield
and the magnifying glass,
connected by a black tube

out on the telegraph
key are superimposed
on this light beam.
Light variations form-
ing the message are in-
visible, and to all ap-
pearances the rays
from the flash light
form a steady beam.

With this device,
messages can be sent
through windows, foli-
age, or anything that
allows at least part of
the light beam to reach
the receiver.

A gas -filled photo-
electric tube is used as
a detector in the re-
ceiver, and this is fol-
lowed by a two -stage,
resistance -coupled au-
dio amplifier. The photo
cell transforms the
modulated light beam
into sound which is am-
plified by the audio
stages.

As a matter of fact,
any good audio ampli-
fier can be used after
the detector stage. Care
must be taken, however, to see that the
photo tube never has more than 90 volts
on its plate, to avoid damaging the tube.

To focus the rays of light fr6m the trans-
mitter, a magnifying glass is placed 4"
from the curved cathode inside the photo

The top of the receiver with the shielding taken off
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Schematic diagram of the receiver, with a bottom view of the I D8GT tube

tube. To enable the receiver to work in a
lighted room or outdoors (if the sun is not
too bright) a black composition tube, 1%"
in diameter and 21/2" long, is placed be-
tween the can and the magnifying lens.

For the amplification a 1D8GT tube with

mtpiff,;..11

l
A bottom view, showing the condensers and resistors)
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HOLE

BAKEUTE
TUBE

LENS

I D8GT

PHOTO-ELEC.
SHIELD TUBE

k sw. A

PHONE TERM.

7

a 1.4 -volt filament is used. To
operate the receiver, two 45 -
volt "B" batteries and a 11/2 -
volt "A" battery are needed.

If the photo -electric cell fails
to operate during reception of
a signal, discharge the .25-mfd.
condenser by shorting it.

To make the coupling trans-
former used in the transmitter,
use an iron core made from an
old chisel or a hollow iron
shaft about 1/2" in diameter.
Around this wind 100 turns of
No. 24 d.c.c. wire and then
another 150 turns of the same
wire to form the primary and
secondary windings.

. TO
KEY

5"

RECEPTACLE

BATT.
TERM.

Putting the photo -electric tube in place. Note the hole in
the shield. At the left is the detail of the receiver chassis

SACK OF
FLASH LAGNT
(SHOWN IN PART.

ONLY)

IVZYOLT REFLE,C T

, SOLDER t PART ac
RUSB"am-INSUlArep FLASH-UONT BARREL%

- 0
TOGGLE SWITCH

I,SODSTER VAN. BATTERY
CONNECTION (9-Immo
WHEN SATTEMe it NOT

USED)

3.5Y

SOLDER

SWITII4 014
BARREL IS rgar
USED 0.4eT IN

OPEN POSITION)

The transmitter circuit. The chassis detail is at the left

LIST OF PARTS FOR THE LIGHT -BEAM SET

Transmitter

Three -cell flash light (with metal barrel)
Foir-section tripod.
Metal chassis (7" x 5" x 11/4").
Household buzzer.
71/2 -volt "C" battery.
Telegraph key.
Special coupling transformer.
S. P. S. T. toggle switch.
Four insulated binding posts.
Spool of No. 24 d. c. c. wire.

Receiver

Photo -electric cell, type 923.
Dual amplifier tube, type 1D8GT.
Four -prong socket, wafer type.
Eight -prong socket, wafer type.

Metal chassis (7" X 5" X 11/2").
Coil shield.
Electrolytic condenser, 8 mfd., 150 v.
Paper tubular condenser, .25 mfd., 400 v.
Paper tubular condenser, .002 mfd., 400 v.
Mica condenser, .005 mfd.
S. P. S. T. toggle switch.
Insulated 'phone terminals.
Carbon resistor, 500,000 ohms, % watt.
Carbon resistor, 50,000 ohms, % watt.
Carbon resistor, 2 megohms, 1/z watt.
Two portable "B", batteries, 45 v.
Midget "little six" "A" battery, 11/ v.
Black tubing 21/z" long.
Pair of head 'phones, 2,000 or 4,000 ohms.
Approximate cost of receiver parts is $5.84.
Transmitter, 3.10.
Batteries for both sets, 1.86.

Prices include tubes.
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This is a back view of the cabinet shown above at
right. The 2" by 7" by 7" chassis is on the left,
and the "A" and "B" batteries are seen at the right

Below, a top view of the chassis. Note the small
push-pull output transformer behind dial of the left

ALTHOUGH two tubes usually are needed
just for the push-pull stage in a re

ceiver, here is one with only two tubes mul-
tiplied into an RF stage, a high -mu detector
stage, and a push-pull output stage using
two pentodes! Powered by dry batteries, this
receiver is especially useful in the home in
case of a blackout and is extremely eco-
nomical to operate.

The 3A8-GT tube is a combination RF
pentode and a high -mu triode detector,
while the 1E7 -G tube is a twin pentode. The
filaments of the 3A8-GT are connected in
series (2.8 volts), and operated straight off
a 3 -volt "A" supply without a filament re -

Bottom view of the receiver chassis. The wiring is
simple and should be an easy job even for a beginner
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sistor. However, the filaments of the 1E7 -G
draw 2 volts at .24 amperes sa that it is
necessary to insert an 8 -ohm semivariable
resistor in series with the filament prong
,(No. 7) of the tube and the chassis.

No "C" battery is required, the necessary
voltage being obtained through a resistor
placed in the "C" return lead of the push-
pull audio transformer. For best results and
greatest volume the plate voltage ("B" -
battery supply) should be increased from
the usual 90 to 135, which means the use of
three instead of two 45 -volt "B" batteries.
However, excellent results can be obtained
with just two 45 -volt "B" batteries. No
ground is necessary.

A 250,000 -ohm variable resistor in the
screen circuit of the 3A8-GT's pentode con-
trols the volume. Tuning is accomplished by
means of a two -gang, .00036-mfd. tuning
condenser. On the right side facing the cabi-
net is a third control-a .0001-mfd. variable
condenser connected across the antenna
tuning condenser. As it is not always pos-

PUSH-PULL
,A1.010 TRANSF.

PUSH PUL1
OUTPUT
TRANSF.

VOLUME
CONTROL. SWITCH

R.F.
COIL

ANT.
COIL

t \ DIAL
TUNING \
CONTROL

BALANCING
CONDENSER

The layout of the various
parts of the receiver is
shown in the drawing above,
actually a top view of the
chassis. Follow it care-
fully in building the set

V

sible to obtain perfect tracking across the
entire broadcast band with a battery re-
ceiver, this additional trimmer condenser is
used to balance the RF and detector stages.
It does not have to be set for each station-
just portions of the broadcast band. The
small trimmer condenser already on the an-
tenna tuning condenser is not used and is
left at minimum capacity.

The cabinet measures 81/2" by 91/2" by
151/2" to accommodate the batteries and a
six-inch, permanent -magnet speaker. The
chassis is 2" high and 7" square.

LIST OF PARTS
Cabinet, 81/2" by 91/2" by 151/2".
Black wrinkle chassis.
PM speaker, 6". Slide -rule dial.
Push-pull output transformer.
Push-pull interstage transformer.
Tuning condenser, 2 -gang, .00036 mfd.
Iron -core shielded antenna coil.
Iron -core shielded RF coil.
Variable condenser, .0001 mfd.
Tubes: 3A8-GT and 1E7 -G.
Octal sockets.
Variable resistor, 250,000 ohm.
Coverplate switch, 3 -position.
Paper tubular condenser, .05 mfd.
Electrolytic condensers, 25 mfd., 50

volt, and 10 mfd., 25 volt.
Semivariable resistor, 10 watt, 8 ohm.
Antenna -ground binding post.
Carbon resistor, 300 ohm, 1/2 watt.
Mica condenser, .0002 mfd.
Mica condenser, .001 mfd.

Left, view of chassis showing the 3A8-GT tube being
placed in its socket. At its left and right are the
antenna and RF coils. Wiring is diagrammed below

.
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Servicing Your Radio
DIAL troubles often can be corrected easi-

ly. Many of the older AC -DC midgets
have a direct -drive dial, in which the tuning
knob is mounted right on the shaft of the
tuning condenser. The only thing that can
go wrong with this type is a loosening of the

1.

A squeaky slide -rule dial is remedied easily by a
little oil on the wheels over which the dial cord
runs. Oil very lightly with a light lubricant, be-
ing careful not to get any oil on the cord itself

1.

if the pointer is not calibrated properly with the
Frequency marks on the dial, it is an easy matter
to move it to the correct position. Once it is set
properly for one station, it will be correct for all

A slipping belt, when it is not too serious, can
be remedied by applying a special wax obtainable
in stick form. Rubbed lightly on the belt as shown,
it usually is found to give a smoother -working dial

knob, which is remedied by tightening the
set screw. Slightly more complicated are
the friction drives using a belt or cord. The
photographs below show various troubles
encountered on these sets, and how they can
be eliminated.

In some friction -drive dials, the cord is kept taut
by a spring behind the dial plate as shown above.
To tighten the cord, it is necessary only to remove
the spring and make another knot in the drive cord

To get at a spring behind the dial plate as shown
in the photograph above, it is necessary to take
off the plate. To do this, loosen the two hex
nuts indicated by the pencil in this illustration

If moving plates touch fixed plates in a tuning
condenser, loud static is produced whenever the
dial is touched. On most condensers this can be
corrected by adjusting with a screw and lock nut

1
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Vest -Pocket
Receiver

BUILT into a simulated -leather playing -
card case, this one -tube receiver is

powerful enough to get distant stations.
The tube is the new all -glass 45 -volt minia-
ture diode pentode (1S5) with the unused
diode portion grounded directly to the
chassis or "A" minus. A "vest pocket" 45 -
volt "B" battery should last three or four
months and an ordinary flashlight "A" bat-
tery will give several hours of use. Padder
(compression) condensers less than 1"
square are used, one for tuning and one for
regeneration. They tune only about half the
broadcast band, so the capacity most desir-
able should be decided before purchasing.
An unshielded antenna coil, to which a tick-
ler winding may be added by winding 15
to 20 turns of No. 30 d.c.c. wire to the lower

Two padder condensers,
one IS5 glass pentode,
an unshielded antenna
coil, and two batteries
are used. Two Fahnestock
clips on the card -case
cover connect to phones.
No ground is necessary

Chassis
.Detaie

BAKELITE
PANEL 22/4171e

Really small enough to fit into the vest pocket

portion of the grid winding, is satisfactory.
Oscillation may be reduced by decreasing
the turns or stepped up by reversing the
connections to the tickler coil. No ground
is used. The aerial is 20' or 30' of loose in-
sulated wire.

II I

Above, a complete wiring diagram for the one -tube
receiver, and below, the radio in its tiny case,
showing tuning and regeneration controls, phones
hooked up, and (between knobs) antenna connection
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Football -Fan's Radio.
WITH THIS COMPACT RECEIVER, YOU CAN LISTEN TO

THE BIG -GAME BROADCASTS AS YOU WATCH THE PLAYS

Handy for picnics as
well as football games,
this compact receiver
gives good earphone
broadcast reception

OW would you like to hear a
play-by-play radio description
of the football games you see-

while you're seeing them ? All you
have to do is build the compact radio
receiver described on these pages, take
it with you to the next big game, and

tune in on the radio
broadcast of the
game while you
watch. When the
final whistle blows,
you'll know a lot
more about the plays
you saw than will
your neighbors in the
football stands.

The cabinet of the
receiver, designed to
look like a vacuum
bottle, is compact
enough to be car-
ried under the arm,
and contains both
the . receiver circuit
and the batteries.
Open at one end and
closed at the other,
it measures 41/2" by
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Several spectators at a football game can use this receiver at once. Compact and provided with a con-
venient handle, the receiver has its own built-in battery supply, and operates on a short antenna

5" by 10" and is constructed of pine %"
thick. Shellac can be used to seal the grain,
while a few coats of enamel provide a dur-
able and attractive finish. If desired, the case
can be finished in the colors of the builder's
favorite school or college.

To complete the realistic appearance of
the outfit, the cap from a regular vacuum
bottle is fastened to the closed end of the
cabinet. This can be bolted permanently in
place, or, as was done in the original shown,
it can be used to house additional plastic

drinking cups. If this is done, a disk of wood
shaped to be a snug fit in the outer cap must
be bolted to the cabinet. If a particularly
neat job is desired, coarse threads can be
cut into the wood disk to take the threads on
the inside of the cap.

The circuit chosen is a standard three -tube,
tuned -radio -frequency hook-up. However, in-
stead of using 2 -volt battery tubes, the
author decided to employ the new 11/2 -volt
tubes, because of their extremely low fila-
ment consumption. The parts are mounted

Batteries and circuit are slipped into the open end of To allow the vacuum -bottle cabinet to stand upright,
the cabinet. The chassis holds the batteries in place the control panel should be recessed, as shown above
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t N5G (SOT TOM VIEW)
NC -NO CONNECTION

1A5G(Borrom viEw)

Tube -base dia-
grams showing the
connections to be
made for Ike tubes
used in the circuit

41.0

*
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4111.
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Wire the circuit carefully and

on a midget aluminum chassis measuring 1"
by 41/2" by 41/2".

A two -gang variable condenser is used to
tune the radio -frequency and detector stages,
and a small radio -frequency choke in the
plate circuit of the detector tube prevents
any stray radio -frequency currents from
entering the audio -frequency stage and caus-
ing distortion. The antenna coil, a regular
commercial unit removed from its shielding
can, can be mounted directly onto the back
of the control panel just above the two -gang
tuning condenser. The radio -frequency coil,
which should be shielded, is mounted between
the two pentode tubes. A 100,000 -ohm vari-
able resistor inserted in the screen lead to
the radio -frequency tube controls the volume
of the receiver by varying the screen voltage
to that particular tube.

If a wood disk is used to hold the cap in place,
additional cups can be carried inside the cap

0 0 I.

i. ..'ku. F
*

111810111.

111111111,11111P

make sure that all soldered connections are tight

The "A," "B," and "C" batteries, bound to-
gether with a heavy black elastic band, can
be slipped into the cabinet after being con-
nected up to the six -way battery cable of the
receiver. The set is then placed inside of
the cabinet in front of the batteries, and
anchored securely in position by four small
brackets. Four insulated plugs mounted on
the face of the control panel provide con-
nections for the antenna, ground, and phones.
A twenty -five-foot antenna, of the type com-
monly used with small A.C.-D.C. receivers, is
recommended.

LIST OF PARTS NEEDED
Two 1N5G tubes.
One 1A5G tube.
Two -gang condenser, .00036 mfd.
Two tubular condensers, .1 mfd.
Tubular condenser, .05 mfd.
Mica condenser, .003 mfd.
Mica condenser, .0005 mfd.
Mica condenser, .00025 mfd.
Resistor, 2 meg., 1/2 watt.
Resistor, 1 meg., 1/2 watt.
Resistor, 250,000 ohm, 1/2 watt.
Radio -frequency choke.
Radio -frequency coil.
Antenna coil.
Three octal sockets.
Switch and volume control.
Six -way battery cable.
Miscellaneous :-Four banana plugs
and jacks, dials, knobs, batteries,
chassis, cabinet, panel, earphones, etc.
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Pocket Radio
BUILT INTO A

Notebook

to

A one -tube receiver that is small enough to be
. carried in your coat pocket. How the parts are

mounted inside the book cover is shown at right

UILT into a 3" by 4" loose-leaf notebook,
this tiny one -tube, earphone radio can
be carried easily in your coat pocket.
Its single tube, a midget triode measur-

ing less than 3", requires but 3 volts for its
filament and 45 volts for its plate.

Because of limited space, no socket is used,
connections being soldered directly to the pins
at the base, and the tube is sewed to the front
cover to hold it in place.

A small, .00042-mfd. insulation -spaced
variable condenser tunes the set. It measures
11/4" square, and has a depth behind the cover
of only %".

The tuning coil is a high -impedance pri-
mary coil of the type used to replace burned -
out primary windings in standard A.C.-D.C.
receivers. However, you must unwind ap-
proximately 100 turns to make the coil suita-
ble for receiving stations between 200 and
550 meters.

Current is supplied by the new midget "A"
and "B" batteries, also small enough to fit in
your coat pocket, and four small jacks pro-
vide connections for the antenna, ground, and
phones.

1

LIST OF PARTS NEEDED
MIDGET tuning condenser, .00042 mfd.,

paper -spaced instead of air -spaced. High -im-
pedance primary coil. Two mica condensers,
.00015 mfd. each. Resistor, 3 meg., 3/2 watt.
Midget detector tube ( see text). Rheostat, 20
ohms. Midget 45 -volt "B" battery. Midget 3 -
volt "A" battery. Battery cable, three-way,
about 3' long. Four jacks and plugs. Five sol-
dering lugs. Small black loose-leaf notebook.
Earphones, dial, knob, etc.
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NOVEL

Note steplike chassis
that saves space. Shel-
lacked wall paper cov-
ers the wooden cabinet

190

Lamp
Radio

IS EASY TO BUILD
COMBINING a reading light and

a broadcast receiver, this Chi-
nese lamp radio will form a
useful as well as an attractive

addition to a living room, a bedroom,
or a den. It is easy to assemble, and
the use of a modern dual-purpose tube
makes the necessary parts few in num-
ber and inexpensive.

You don't even have to be an artist
to apply its artistic finish. Select any

attractive wall paper of
Chinese pattern and sim-

Y ply glue it to the wood
cabinet. When the glue/f dries, apply a coat of thin,
colorless shellac. The light, fixture can be bought at a
hardware store, and a

acv ....- / lamp shade to blend with
the wall paper can be al-
most as inexpensive as you/ wish.

The parts for the com-
5.----- pact, two -tube radio cir-



Chinese in design,
the radio lamp will
harmonize with the
usual furnishings
in a living room, a
bedroom, or a den

cult are mounted on
"steps" on the alu-
minum chassis which
should be cut and
bent to shape according to the diagram. The
combination lamp base and radio cabinet is
made of pine and is detailed in the drawings.
Round the edges of the cabinet with a file
and sandpaper before adding the wall paper,
and you will avoid any homemade appearance
in your finished job.

Atop the first step of the chassis mount the
tube sockets and the tuning coil, and on the
second step place the midget output trans-
former and the dual electrolytic condenser.
Between these two parts, the 3" perma-
nent -magnet dynamic speaker can be fas-
tened to the front panel. A novel tuning
condenser whose moving plates are not air -
spaced, but separated by thin layers of spe-

r
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To use a ground, make the connection
shown in dotted lines in the diagram
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cially treated paper, is only 1/4" thick and
fits behind the aluminum panel where its con-
trol knob balances that of the combination
volume control and switch. The tuning con=
denser has a capacity of .0005 mfd., which is
higher than standard types. Because of this,
however, only one plug-in tuning coil covers
the entire broadcast band from 200 to 550
meters, even though the actual wave -length
range of the coil is from 135 to 270 meters
when used with a .00014-mfd. condenser.

The two -tube design uses a high -frequency,
all -metal pentode as a regenerative detector,
resistance -coupled to a sensitive, glass power
pentode containing a half -wave rectifier. Ade-
quate filtering is provided by the 15-h. choke
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Bottom view of wired
set showing arrange-
ment of parts. Below,
screw driver points to
the two-way connec-
tor that permits easy
removal of the chassis

I

LIST OF
Line -cord resistor, 310

ohm.
Midget choke, 15 h.
Plug-in coil, 4 -prong
(see text).
Padding condenser,

.000075 mfd.
Tuning condenser,

.0005 mfd.
Dual electrolytic con-

denser, 8 and 8 mfd.
Dry electrolytic con-

denser, 10 mfd., 25 v.
Volume control and

switch, 50,000 ohm.
Mica condensers, .0005,

.0003, and .00015 mfd.

PARTS
Tubular condensers, .02

(two), and .01 mfd.
Plate choke, 2.5 mh.
Resistors, 2 meg., 1/2

watt, and 100,000
ohm, 1/ watt.

Resistor, 200,000 ohm,
1/2 watt.

Resistor, 750,000 ohm,
1/2 watt.

Wire -wound resistor,
2,000 ohm, 1 watt.

Miscellaneous. - Chas-
sis, midget sockets,
output transformer,
indoor antenna,
speaker, tubes, etc.

and dual, 8-mfd. electrolytic con-
denser. Regeneration and volume
are regulated by a 50,000 -ohm vari-
able potentiometer, coupled with the
switch.

Should the set fail to oscillate over
the entire wave band, increase the
capacity of the .0005-mfd. fixed con-
denser connected between the radio -
frequency choke and the chassis, by
wiring another fixed condenser of
.00025-mfd. capacity in parallel. The
original model worked well without
a ground, but if you wish to try one,
connect it through a .02-mfd. con-
denser as shown by the dotted lines
in the circuit diagram. The con-
denser must be used to insulate the
ground from the chassis and protect
the tubes, which are also grounded
through the chassis to the electric -
wiring system.

A two-way plug, placed just above
the metal pentode as shown in the
photographs, connects the wires
from the lamp socket with the cur-
rent -supply cord leading to the ra-
dio, making it easy to disconnect the
wiring for removal of the chassis
from the set.
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