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AN ULTRA FREQUENCY OSCILLATOR . 

Much interest attaches to an oscillator that will oscillate to 
40,000 kc or so. This layout is of such an oscillator. Seepage 8. 



MOORE 
SUPER-DA-LITE-R 

Nightly crou·contment ",eertion-DX like 
KZRM. Manila. Philippi De ,"laDd., oeea· 
Bionslly ~njorcd-<>ne u.er held ltZRM for 
an llour. AI on broadcast band . 

BLUE PRINTS, $1.00 
CUSTOM-BUILT SETS OR KITS 

WRITE FOR PRICE! 
Demonel::r-ationa every Monday trom 7/.1U. 

See hut four IsstJlOS of Radio Worl 
Super. adjuated and Uoed up. 

MOORE RADIO CO. 
74 Cortlandt St. New York CI~ 

Phone, BArcI .. ,. 7-0015 

SERVlCEMEN I Re.iatorll'REE 
Replacement Manual f M ... nc • ..t 
",lth ]lurch .. e of 10 LYNCH n 
MebllUz:ed Reaulor •• or $1 ca.b - -

MOI'O ThaD 2111 Clrculta 

LYNCH Resistors 1. I. 8 W.I.'l'l'a 
Wrltl I.. M •••• I. ••• RId ..... 4 PrIll 0 .. 1&1.. • •• 

RillA CliOI' CIllo Card. 
LYNOH MFa. 00" IIIIC.. 117!r WI! a·WAY. H .. Vorl! 

1,000 PAGES! 
2,000 DIAGRAMS! 
IN RIDER'S NEW 
7-POUND MANUAL 
J OHN P. RIDER'S PERPETUAL TROUBLE 

'!'HooTER'S MANUAL I. the book ,au o.ecd 
II ,..,u waDt ID do profitable .erviclue'. 

Thll loooe leaf Tolume CO!ItaiAl eyet'J' bit of tadlll 
ouvic:e information of &11 popular cotDJIIetdaI 
broedea.t rccelTera manufactured .lnee 1.9':lO IUId 
Include. tho latcat dlawrallu. In .delltlon to the 
wi riD&' dlaflram. of the receiver. the Manual 000· 
taiD. cha .. I, I.,.oat •• color codiDJr. electrical nlue.. 
eba.a/. wirlq d1a ..... m., aDd tile wiriec of Wlila 
... Ied in 0&111. It allo cootiln. a courae In Trouble 
ShootiD.. the UI6 of ut ualyz:eu. data a\lOll 
Saperbeterodyne., automatic volume control. etc. 
Pace abe I. ~x1I. bollAd. 1,000 pa.e. I.Ddex aDd 
advertl.emellts 011 .ddltiooal pale.. Ordu CAT. 
lUl·31 aDd remit ~50. We will tht'll pa, po.taae. 
ShlpplAlr wolJrbt 8 poUDd.. Tell da, mone, hack 
ruanntee. 

RADIO WORLD 
I. WEST uta ST NEW YORK: CITY 

THREE-IN-ONE 
TESTER FREE! 

EVItRYBODY who doe- aD, OId1o won 
wh&taoever, ... betber for han or I .... ~, 

or for botb. need. a C()Dtlalllt, U.teT •• 0 II.. 
CUI eIl.""y"" opcna or Iharta wb ... teatlq. 

A lI1erc oont:l.nult, teat=- it Lll ~ht, bvt­

Oftet> It It dea!rcd 
to detemtioe the rc­
ai.taD ... value of a 
Wlit. to determine if 
It It correct. or to 
Q1eIllure a low volt· 
alrl'. &lid tben a. 0011· 
tiauit,. tCOlter that 
1.0 al.oo .. dircet-read· 
iDA" ohmmeter 8nd 
a DC yoltmeter 
come. III tripI, 
band7. 

So bcre Ie tho combloatlon of aU three' 

A O·~.Tolt DC yoltmeter, a O·10.000·obm 
obmmeter and a contlDult]' telter. A rbea· 
.tat I. buUt In Eor eMrect zero rOllatellet 
adju.tmeDt or maximum -.olta~ adjllltmcat. 
The uDit contain. .. three-~n f.ubllaht 
hattol'7. Supplied "Itb two 5-f<)ot· 10Dj( 
wire lead. with tip plue.. CalC! I.a .·lnch 
diameter bakM enamel W~lI'bt. t 'h 
Sent you with an order for OIle year'1 
.ub.CtlPIiOD lor RJ\J)!U WOlti,D \.10 
w«lce) at tbe ,elrlliar rale 01 ScS. Ord.c 
Clot. i"R.SOO. Ule Coupon below. 

Recllo WcwJd, 141 W. 'lib Stnet. New Y ...... N. " 
Enclooed plene IiDd ,6 for otic year' •• "h.crip 

t/Oll for Radio Wo~ld (one copy ... etk. 52 I .. ucil 
Seud Cat. 1'&-500 al P'l'ell1iul'l!. 

Name ............................................... . 

Addre ............................................. .. 

a~ ............................ State .............. . 
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COMPLETE TELEVISION $8 50 
SCANNER • 

Dr" ' ~IIi' rootar. !S'Dchrl)nOUi motor. doubJo !plr81 l8 ~ 
lnc'h oht. adjustable lllm., b("3Cltel . ell!.. rowplllV,lt' 
o.lie1dblcd. ready to OJ,l6U.le , Order no~. 

Stu.lr-l tlave ollo·tobe kiL All pu.:rlJ nee&Ss4ry to 
butld Q 1tnO(k-out lUlG-tubo !6t ... _ .... •.... • . . '~ _9:) 

Tlro· tubo rece"er kll (,,10. PCD .. J')" .. ..... .. 6.7~ 
Three-tube. klt (""lib pentuQC I . ..... , , .. , ..• . . .• 8..~O 

HARRISON RADIO CO. 
I~ LIBtRTY ST. D.pt. W·4 NEW YORK CITY 

ATTENTION, SERVICEMEN I 
COMPLIl'!'E PUlJLlC ADDRESS SY6TllMtI. 
DOTtable anli r;lat\on .. O'. S31 50 UD. 18 t.Yoel 
M1oro"r.on~ ii, I~. 00 uu. Ex'P1II1 Bl\t I a \ hQrl)I. 
lfUmof.U M..nd «tant uoll.. Cl\mpl~~ lJAli at 
A.mpWl.... llocordJo~ lliehlDCI. l'lulto 'l'uh. no· 
.laT.. Head Phon.i. l ntercommlloieat.in, m""mll.. 
ooe IDd Lwo WI,.. S7. fiO up. DealcrJ aDd aerribe­
men t eod rDr oropolltlao. 

MILES REPRODUCER CO. 
24 E. 21Dd St. N_ York 

SOLDERINC 

Ii' B , 
• 

Work. 011 U()'lal TOIt •• AC or DC, DO" •• 
50 .atu. A Hmcubl. Iroa • .tilt COOOPDf 
till. 5 It ... ble ... d mal. phi.. SaId 11,JO 
tar U wecIr.· n~ • .,. RadIo World 
UIId trri tII._ .... 1 1'1 ..... tate U ,oa ... 
.....-Jq .... till. ..baeriptloa. 
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lG lD,at. &to JIIIIDual anzlt>l~. w. I\lUUt,e1 .D du,Uu 

g:OQI~ :~ad~·~':' ~'D~P~."~ .. &Iao1J'l~.:~~~ 
lcIoc!.1 •• Croll., '0. II, Ii '''''" mel: Ih.,nll1 ,on" 
10 .cr ... mel: arlo IU A.. O. ...... m,; 1' ... 10" 
116GlrOrt"l~ .otl,.: PbU", Ta ...... ITJd. 
lub.erlb. lor "dto Worl4 'or • mo.Uu II ..... np!u 
.ubaczlDU"" rota or I\.ao. u4 ~ ... lb ... ma..... to · 
u .. ncI '" roO I'JIllII 
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Your Choice of .NINE Meters! 
To do your radio wo,k prOllerly you need meters. 

Flere i. )'Our opportunity to get them at no extra 
cost·. See the 'i.t of nine mete~8 below. Heretofore 
we Ita ve o(fered Ihe choice of allY one of tbese 
meters {rrto with aD a·week.' subscription for 
RADfO WORf. D. at $1. the regular price Eor such 
.ubscription. Now wc exlCDd this o/fer. For the 
/i,st time you are permitted to obtain any ODe or 
mort" or 311 of tbese meters Iree. by ""ndingln $1 
for 8·weeks' aubBCriptlon, en tilling YOU to one 
me ter: $2 for 16 weeks •• ntitllng you to two me· 
ters; $3 (or 26 weeks. entitling you to 3 mctcra. 
$6 lor 52 weeki, entilling )IOU to .Lx meteu. .Re. 
turn coupon w.th remittance. and chrclt off de· 
sired meters in squnres below. 
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(lUlt Eart .1 8road~l 

Eool08Qd plt! l:IIo Und. • .• • .•••••• .. (or ..••....•... waeh 
BubicrlDUon lor RADIO WURLD Ind D1CB.I!IO l~Dj' u tt'u 
DrClnhnn UtA meteu ct\()cked off b&low. 

o r Jill • lubacrlber. Ertolld my 'Db_tri"Uoo. (Chodl:' 
"If 11 lru.J 

o 0·8 VO\lm.tw D.O . •. ...• • ....••. . ....... .. 111 •. S2G 

8 0-150 V.tlmlte, D.O. .. .... .................. No . an 
e·\/,II CharYl Totter D.C ..... .............. N •• 2! 

o ~:~ ~~"f~:.,~.~· ci :6:':::::: :::: :::::::::: :~:: m 8 o· ~o MllllomDlre, D.O ............ ..... ..... N •• sao 
o 0·100 Mllllamp.rca O.C ................. .... N •• SAO 
o 0·300 Mllllimper .. D.C ....... .... ..... .. ... N .. 398 o O·~OU Mllllam ••••• O.C ... ..... ...... ....... No. lI94 
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RADIO AND OTHER 
TECHNICAL BOOKS 

At a Glance 
RADIO and TELEGRAPHY 

"19JZ Officl~1 Roclio Suvice Manual." b,. 
Gern.back .... . ............................. $4.~ 

"Thi. Thing C~IIeci Broadcastillg." by Alfred 
N. Goldsmith lind Auotin C. Lcscarboura .• 3.50 

"Audio Po",er Ampllhero." Andeno ... Bernard 1.50 
" R<ldio Freqllency Memollr.mcn·t .... by E . B . 

Moullin ....... . . .. . ......... ........ ..... ... l2.50 
"Shorl Wave . ... by Chari •• R . uutz alld 

Robert B. Gabl ... ... .... .... ................ 3.00 
"Pc!J?':tual Trouble Shooter'. Mallual," hy 

ruder .......... .... ........... .... .......... 4.50 
"U5 Laical c..mIllCfc:l.l Set Dt •• ram.... b, 

RIder .. ...................................... l .at 
"Mathematic.! 01 Radio," b, Rider ............ 2.00 
"Drake-. Radio Cyclopedia." b,MaDl, . ....... 6.00 
"The E1ectr~ Word," b, Sbubert ........ . .. ~..50 
"EleDlCfltl of Radio Com IIIUDlcatioll," b, 

Morecroft .................................. .. l.oo 
"x..:perimenul R..dio." br Rams .. r ............ 2.75 
"FundalZ\CDtab of Radio." by RAIllIe, ......... 3.50 
"Practic.l Radi ... " hy Moyer .Dd Wo.trel. ••• 2.50 
"Pnu:tica.l Radio eo".tructioD and R~.lrinll''' 

b, Moyer aDd W~tfeJ (DC.. Witioc!. lIew 
"lice) .. ..... ................................. 2.50 

"PrincJpleo of Radio." b, Beu.oe, ........ .... 3.50 
"Prino.plc& 01 Radio CommUDlcatiOD," b, 

Morccrolt ............ ....... .............. .. . 7.50 
"The Radio Manual." by SterUn ......... . ... . 6.00 
"Radio Jie-eelvinll for Bcwlnner.... by SlIod. 

\rY8n .... d Camp .. . .......................... 1.00 
"Raello Recd-..ln. Tub ••• " by Moyer and 

Wo,teel ................ .. ........... .... ..... 2.50 
"Radio Tdelrapb, alld Tel~hoc,," b, Dun. 

Call .... .... ................................... 7.50 
"Radio Trouble SbootlD.r." by Haan . ........ .. 3.00 
"Storalle Batt"'; ••• " b,. Moue ....... . .... : ••• 100 
"StorAl£ BaU~ .. Simplified." by PalC .... .. 2.00 

.. Tem~~b~ .• ~::~~~~.~~.:: •. ~: .•• :~.~~~ ••• ~ US 
·~c TII£rmiDt1k V~c!1l1l11> Tube." by Vu det-

Bm ....................................... ... 5.00 
TELEVl!ION 

"Practle.al Tclevt.iOD," by E. T. Lamer ....... 3.75 
"A II C 01 Teleyl.ion." by Yat"' ............ 3.00 
"App1!ed Televlaion." by Goorae H. Walu. 

Jr .. M.E.. ..... .. .............................. 3.00 
AVIATION 

"A D C 01 Avlal!o-a." by Maj. Palro .. . ....... 1.00 
"Aerial NavlgatiOll IUId Melcorolon." by 

CapL Yancy ................................. .00 
"AvlI"cOll from tbe Grouod Up," by Manl, •• 3.SO 
"Kyuybody'. AriatlOD Guidc," by MAJ. Pale. 4.00 
"l4od01'1l AIrcraft." by MAl. PAl ........... .. ... 5.00 
"Modern AviatloD hgt., ..... b, MeJ. Page ... 9.00 

A.UTOMOBlL£S 
''The Chevrolct Six Car and Truck." Con­

slruction-{)pcnHOII-R~pair, by ViclDr W. 
Page. .SO page> .. .......................... 2.00 

""ato Illd. RadiO Ballery Caro a.nd R.epair," 
by Manly ................ .. ................. 2.00 

"Automotive Repair," b, Wrillbt .......... . ... 3.75 
"Dyke', Automohlle .ud G8IOIlIIO Eoalnc 

Eoeyclopedla," by 11.. L. Dyko ............ 6.00 
"Dyk8'. Carbur~ter Book." b, A. L. »,ke .. 2.00 
' 'Ford Model 'A' Car IUId 'AA' Truck"-Re-

vl,ed New Edltloll-by Maj. Pa.e .......... 2..S0 
"Modern GasoUno Antomoblle," by Palrl' ••... S.OO 
''The Moior Cycle Handbook," by Malll' ..... I.SO 

ELECTRICAL 
"BB.J>dbook 01 Refrigontlq RnBln·urin .... by 

W. R. Woolrlcb ............................... 00 
"Official Refrigeration SorTi~ MaIlUal," by 

Gcnuahaek .................................... 4.25 
"Sowad Plctu~e. and Trouble Shootou' 104.11· 

aa!." In' Cameron aDd Rider . .. . . .......... ?50 
"Motion Picture ProJectiOIl." 4th Editiou. 

lIItroductfon b, S. L. Rotbafel (Roxy) .. ... . 6.00 
"MP!I"" Pieturea .nth Sound." lIIlroduc~OIl 

by WIllI.aQ) Fexa CYox Film Corp.) ••••• • •••• s.oo 
.• A b.oJute Mea.uremeot. in Electriclt, ."d 

Mafrll~tI.m." by Gra' ....................... 14.50 
"A}lernatJ..,g CurreDt. aDd Ae MacbiDory." 

by D. C. and 1. P. ]ack.oa .............. 6.00 
"Arithmetic of Electricit,." b, Sloano ........ I.SO 
"Electrician'. Hand,. Book," by Sloane ..... .. . ".00 
·'Euentlal. of Klectnclty," b,. Timblo ........ 1.15 
"Bouse Wlrbtg." b, Poppe .................... 1.00 
"lIIdu.atrial Electrlclty," b.,. 'Nmble ............. 3.50 
"Prlncl'r!i' of Tra".",lsaion in Tcl~hony," 

b, . P. We!Dbach .......................... 00 
"Rudimentl of E1eetrieal EDlPneerlD.... b, 

Kemp ........ ; .. .................. .. ......... 2.00 
"Standud Electrical Dictiollar,." by Sloauc •• • 5.00 
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Padding Simplified 
Calibrated Oscillator Reduces 

By J. E. Anderson 

Work 

A DJUSTMENT of superhetcnl(lyncs still offers difficulties 
to both amateur and sonte professional set builders . 

. This is true even though osdllators are. available with 
which to do the adjustment. It is still more difficult when no 
oscillators are available. 

The trouble is not so much th,lt the wOrk is inhet'endy diffi­
cult, for it is not, but rather tha t the builder does not know the 
procedure to follow. or perhaps that h e docs not know the prin­
ciples of the slIPerheterodyne and of padding particularly. . 

Although it is of g reat help to lII\(lel'Stalul the subject 
thoroughly, it is not essential in o rder to do a ·good job of ad­
justl'oeil!. 'We spea k here of adjll$tm cllt rather than of padding 
becallse the paddinR csscntill l ~:l 1' SIII)I> sed to have been worked 
out beforehand by sontcb(ld who has a thorough grasp of the 
problem, and wh ' l1 Ih > ( ir' tlit p; ·t ~ to the builder it is only a 
matter of adj\lstin~ Ot BUlllh r of condensers. 

Requirements 
There are several 1'c<)uirCmCnls which must be met before 

any superheterodyne will work orr etly. First, all the inter­
mediate I frequency cirCl1it ~ IIlIlst b" tuned to the same inter" 
mediate frequency, and thi. should be as close as possible to 
the frequency for which the oscilllltinR' ci rcuit in the receiver 
was designed. Secon~, all the 1'-£ tlln e rs IlIIISt be alike in the 
characteristics so that no I11 Mtcr what the setting of the gang 
condenser the r-f tuned circu it ~ , If two or more, must be tuned 
to the same frequency. Third , the osc illator must be lldjusted 
so that the frequency of oscillation at any setting of the gang 
condenser is higher than the na tllral {renuellcy of the r-f cir­
cuits by the amount of the intermediat e fr·equency. In case of 
lininR up the intermediate circuits there may be an exception 
when we are ultra-particular, but for practical purposes there 
is not. The exception is that each tlilted circuit should be i_1l 
resonance with tile same frequeu cy when ont is not in the 
presence of the other. But this is a fillc point that need not 
worry lilly aile, for it is of relatively liUle importance. It is 
sufficient to tune each i-f circuit to the same frequency. or until 
the signal is loudest, for loudest signal is tIlost desired. 

Building the 1-F Amplifier 
The first thing that should be dQlle is to tune the inter­

mediate amplifier to the desired frequen cy. The question now 
is to get the desired frequency and to be sure that it is that 
and no other. For this we need an oscillator, preferably one 
that is modulated. It does not matter much what the niodula­
tion is, just so it is audible. Many utilize nothing but the cir­
cuit noise that is present in most instances. 

Let us assume that no oscillator covering the intermediate 
frequency is available. Then one can be constructed temporar­
ily in a short time. To be sure that this oscillator will cover the 
intermediate frequency desired start with a transformer exactly 
like the transformers used in the intermediate 'amplifier, in­
eluding the tuning condensers. Hook up this transformer in a 
circuit like that in Fig. I, using a 237 or a 227 tube. If a-e is 
used on the heater there will be a slight modulation. especially 
if no part of the heater circuit is grounded. It is enough to 

-8 

FIG. 1 
A simple intermedjate frequency o&Cillator built of 
an intermediate frequency tral18former and u.ing a 

beater type tube. 

apply 4S volis on the plate, althqugh both higher and lower 
\'oltages can be used if de~ired. 

Tuning the I-F Oscillator 
Now we have to tunc the i-f oscillator to the desired fre­

quency. Since we have selected a transformer which covers 
only a small band of frequencies about the desired f:requency, 
this part of the work is comparatively easy. Suppose for ex­
<llJ.!ple, that we have a 175 kc oscillator. The fourth harmonic 
o f'" this frequency is 700 kc. Let us tpne a broadcast set to 
700 kc or to the nearest broadcast station that can be tuned in. 
Fortunately. in this case. 700 kc is used by a high power sta­
tion centrally located in the country so that most receivers of 
fair sensitivity can be tuned to it. 

When this station has been tuned in. adjust the two con­
densers Cl and C2 in Fig. 1 until the heterodyne squeal is 
loudest. The object of making the squeal loudest is only to 
insure that both the tuned circuits in Fig. 1 are tuned to the 
same frequency. Then tum both condensers in the same direc­
tion until 2ero beat is obtained. The frequency of the oscillator 
is then 175 kc. 

If 700 kc cannol be tuned in, tune in 690 or 710 and adjust 
as before. In this case adjust until the beat frequency is near 
the upper audible limit, that is, about 10.000 cycles per second, 
bitt detune by this amount in the direction of 700 kc.. This is 
easily done if we first tune to 2ero beat and then detune, If 
we are dealing with 690 . kc we ha\'e to detune by turning the 
adjusting screws to the left so as to increase, the beat by 10,000 

(Clmlimll:d 0"- 111.".1'/ !>ogc) 
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+4'5 • B-
FIG. 2 

The same oscillator as in Fig. 1 but using a amall 
battery tube that may ~e beated by a dry cell. 

(COHliuued from />recedi'fg page) 
cycles, If we are dealing with 710 kc we have to detune by 
turning the screws to the right in ordcr to make the fourtl~ 
harmonic about equal to 700 kc. Even if we tune to zero beat 
in either case, we are o.ff only 2,500 cycles from 175 kc. HeFlcc 
we cannot make much of an error, and that error would nol 
make any difference. However, since we .have the mealls o f 
avoiding even that error if only w~ .have sIgnals of. 690 'or 7lf1 
Icc ava ilable we might as well apply It. The ~eans 19 detnllll'j.( 
in the proper direction by all amount equal t.o 10,000 cyclc~, or 
until the beat ceases to be heard. 

Using tbe Oscillator 

Now we have to make use of the oscillator. Hook the set 
up ready to play, Set the oscillator going. lletween the plale 
of the oscillator and the grid cap of the !1rst detector COllllect 
a very small condenser. Tune each i-f circuit until the noise 
in the loudspeaker is ~reatest. If there shol1ld be blocking of 
the grid, connect a gnd leak between the cap of th~ first de­
tector and the chassis of the set under test. If 110 nOIse can be 
heard it mav be that the cOt\pling is too weak. It can be in­
creased by illcreasing the coupling condenser. 

Lei: us assume that we got a noise the firs t time and that we 
have increased i~5 intensity to a maximum by each ol)e of the 
trimmer condensers in the i-f amplifi er. As soon as this has 
been done the tUllinj:( of the ampI1fier i' completed and we 
shonld 110t touch the intermediat e tuning condcnsers agaill . 
\Vhen the oscillator is couple.d to the .grid cap of tlJe firs t de· 
tectol' the clip normally belong ing 10 that cap should no! be 
connected. 

If there is no noise in the speaker duc to a complete lack of 
modulation, we have to introduce some noise. It is pos9ible 
to adjust the grid leak Rl in the oscillator so that the circuit 
becomes self-modulating, Ihat is, so the oscillator blocks at a 
high rate. The best way in insuril1g this is to use a very high 
lealc resistance , It may be that a modlliation will be obtained 
wheu no leak is lIsed at all. Nearly al\\'~ys , however, there i" 
noi se in the amplifier that can be used as a guide. It may 1)(' 
only a hiss. 

We have now tuned the intermediate amplifier to the desiree\ 
intermeqiate and we had to cOl1str~lc::t an oscillator 10 do il . 
We now proceed with the next essential step. 

Tuning the R-F Circuit 
The r-f circuits must be tuned so that they are always ill 

resonance with die same frequency. \ '\1e have assumed that 
the tuning coils have been made for us and that ttle tuning 
condensers are all in one gal1\l" \,Vhen this is the case we have 
only to worry about the tUlllllg' at the high frequency end oE 
the tuner, that is, we have only to adjust the trimmer con­
densers at the high frequency end, However, we Illust make 
sure that we do not miss out on the highest frequcncy, that is, 
1,500 kc. \Ve want this to come in at about 5 on the dial, 
assuming a 100 legree dial. -

If we 'have a 1,500 kc signal handy we ha ve no trouble. \\1 e 
only have to set the main dial at 5 iLnd then lIIne the trimmers 
of the r-f condensers t1Jltii this signal is loudest. It docs not 
lIIatter whether the signal cOIlles from a modulat:ed laboratory 
oscillator or from a broadcast station. Ii we have neither an 
oscillat01' 110r a 1,500 kc signal rrom a sla,tion, we can lise the 
next best, a signal from a station 011 1,490 kc. In that case we 
would have to set the condenser a little higher, s ay at 5.5. 
And if we are compelled .to use a still lower frequency before 
we can get a statiRll , w'e 'advance the dial just a little more. 
Remember that the stations al'e cI'owded a t this end and we 
cannot set the dial too far up . 

Calibrating the R-F Circuit 
W elt, let us assume that we have succeeded in trimming the 

circuit to a station between 1,450 and 1,500 kc. We are th en 
reasonably sure that it is trimmed at the high fre quency end 
and tha t 1,500 kc will come in above zero on the dial. The trim­
ming at the low freq uency end will be good if the tuninJ;!' coils 

are right, and we have depended Oil the ma.nu£acturer of the 
coils f o r that. 

The next s.tep is to calibrnle the r-f circuit, which is really a 
part of the adjustment of Ihe oscilIator, or it is preliminary to 
Ihat adjustment. We are not particularly interested in the en­
tire calibration curve bllt ollly at two points near the ends of 
the dial. For example, we want to l~lQW where on the r-f 
tunCr 1,450 kc comes in and also where 570 comes in. These 
t wO points a rc aQ~ut the best but it is a U right to select any 
ircq ucllCY between 1,500 and 1,400 Icc an.d also any frequency 
!,et \\,cclI 550 and 600 Icc. The point is that whichever , two we 
se lec t We want to know where they cOllie in 011 the r-f tuner. 
Ii w e have a calibra ted oscillator we can choose any two we 
like, hut if we ha ve not, we have to use the best broadcast 
ireq uen 'i ' tha t we can pick up. 

\'V c next OJlvert the receiver to a t-r-£ set by connecting the 
~ rid clip, G I, F ig. 3, that normally goes to the cap of the first 
de tector to Ihe cap of the second, using the shortest lead that 
\\' ill make Ih· conn ection. The grid clip that normally goes on 
the sec lid de le ·tor should be removed and kept away from 
the a l'. T hat is we eliminate the intermedjate frequency 
amplifi er and th e iirsl detector entirely by moving a gdd clip. 
T h S ill.ll or l1Ii ~ ht be killed by short-circuiting the tUlling 
~() IId 'lI~e r, b ill i ~ is not necessary. Now tune in a station near 
ca'h end of III dinl and note exactly where each comes. Let 
II' a~S lnl\ " for t li . sa lce of illustration that the two stations come 
ill a t () and 92 on the dinl o f the r-f tuner. 

Trimming at Low Wave End 
I~ C ~ I () r C the circuit 10 n superheterodyne by connecting a 

(' lips wll 're they b ·Iong and hy sl:lI·tiug the oscillator if it had 
be 'lI ~topped . Now se t th e main dial of C, Fig. 3, at 6. Very 
lik 'Iy nothil1g will cOllie in. Now tUIIC in the same signal as 
\1', 1. received on 6 when the .fircuit was a t-r - f set, using only 
the trimmer, 0, Fig. 3. on the oscillator condenser, and ma~e 
Ihe signal as loud as possible. If il becomes too loud in the 
process make use of the volume control to cut it down and after 
that tune for maximum with the trimmer cn the oscillator, Do 
1I0t touch the trimmers on the r-f condensers' at this point of 
the adjustment. .If you do, you have to start al\ over again, 
except tuni.ng the intermediate. And don't touch the inter­
mediate trimmers for if you do you are back at the very be-
ginning. 

Trimming at High Wave End 
Now set the dial, of C, Fig. 3, at 92. Then adjust the series 

condenser, C2, Fig. J, that is, the adjustable 'condenser in series 
with the oscillator section of the gang condenser, until the sta­
tion th.at came in at 92 when the circuit was a t-r-{ set is again 
as loud as possible. Reduce the a.mplifica!ion with the volume 
control if necess~ry. Nothing at all but the selies condenser 
should be touched during' this adjl~~tment, except, when neces­
sary, the volume control. 1£ any condenser other than the 
series condenser is readjusted at this point it is necessary to 
s tart at the beginning and do tQe work over ~ain. 

It may be thai this ;,djustment at 92 slightly throws out the 
adjustmcllI at 6. HC1H;c th e dial should be returned to 6 and the 
adjustment made there again. Only a slight touch on the 
trimmer condenser should be needed, if any at all. This read­
justmcnt a t 6 will have a negligible effect on the adjustment at 
92 so that it is not necessarr to readjust there. The circuit is 
now adjusted a nd the trackmg shoulq be good throughout tbe 
dial. As a tcst, tUrI.! the dial slowly from 9.lIe end to the other 
and note the sensitivity, the . selc£tivity, and pa.rticulatly the 
heterodynes. If the padding is not good the heterodyne squeals 
at some points will be strong, l.f the padding is good they will 
hardl)' be audible at the worst points. 

Adjustment Procedure 
In the preceding paragraphs it was made clear that the ad­

justment of a superhetel:9c!yne for good trackjng must be done 
in a certain order and that there arc several e~sential step,s in 
the process. In order to set the process down more defintteJy 
let us call the intermediate frequ~lIcy f, the hilZh signal test 
frequency FI, and the low signal test frequency F2. Then we 
can set down the following proce.dure: 

(A)-Tune each of the tuned circuits in the intermediate 
amplifier to f. For this purpose the signal of frequency f should 
be put into the circuit at the grid Qf the first detector, tirst 
removing the grid clip normally 011 that grid. 

(B)- Coli vert the circuit to a t-r-f receiver by moving the 
g rid clip belonging to the first d~tector 1.9 the cap of the second 
detector, using as short a wire as possible ·and Jeaving nothing 
else 011 the secolI(t detector grid. 

(C) - Set the dial on about 6 and with the t rimmers of the 
"-£ tuning condensers tune in Fl as a.ccurately as possible. 

(D)-Turn the dial until F2 comes in loudest. Note carefully 
what the diat readi ng is. Let us assum e here that it is 92. 

(E)- Restore the circuit to a s~Qerhcterodyne by connecting 
the grid clips where they normally pelong. 

(F)-Set the dia l on 6. 'Nith the tr imm er Cl. Fig. 3, on the 
oscil lator condenser atone tUlle in Fl very carefully. 

(G)-Set the dial on 92. With the series condenser, C2, Fig. 
3. alone tune in F2 until this signal comes in as loud as possible. 

(H )-Return the dial to 6 and with the trimmer OIl the oscil­
later alone readjust for Fl until this signal is as loud as possible. 

(Conlili l/cd 011 nct.rl page) . 
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Where to Make Super Adjustments 

FIG. 3 
This sketch shows a part 

of a superheterodyne to il­
lustrate the various adjust­
ments to be done. The 
trimmers across the first 
two are adjusted for r-f. CI 
is adjusted for low waves 

and C2 for long waves. 

(Contimied from preceding pO{Je) 
(I)-Check the padding throughout the range o{ the dial, 

noting sensitivity, selectivity, and the intensity of heterodyne 
squeals. Also check coverage at both ends of the dial. That 
is, make sure that 1,500 kc comes in above zero on the dial and 
that 550 kc comes ;n below 100. 

Retrimming the Circuit 

In C, F, and H we have assumed thai the test frequency fl 
comes in at 6 011 the dial. 1t may not be possible to make it 
come ill at that setting or it may be that frequencie s higher 
than Fl wiII not come in -above zero on the dial if 6 is chose n. 
Hence Fl should be tuned in- with the trimmers' at such a point 
as will insure that all frequencies higher than FI will t une in 
properly. Depending on the value of FI chosen, the low sel­
ting may be either less or!reat~r than 6 by a small amount. 

In D and G wc assume that the signal F2 came in at 92 Oil 
the dial. Just whe.re i.t comes in will depend 'on the value af 
F2 and also to some extent 011 the adjustment at Fl. 

In case the check-up suggested in (1) shows that the cover­
age is Ilot satisfactory at either end, ilnd if there is room at the 
other, a resetting of the trimmers of the r-f condensers will 
help, particularly at the high frequency el1.d. It should be remcm­
b'ered that there is very little cha.nge in the capacity of the 
variable condenser bctween 5 and zero so that far practical 
purposes it may be assumed that zero and 4 arc about the samc. 
But between 4 and 6 many channels can come in. In relrirn­
millg all the work should he re.peated e)(cept .the tunin o.- of the 
intcrmedinte amplifier. . 

Use of Calibrated Oscillator 

'While the adjustlll ent can be made withollt a calibrated and 
modulated oscillator covcring the broadcast band, it can be done 
much more simply with the aid of one. For example, if we can 
provide a signal Q.f 1,500 kc Iyc can always set the main tuning 
control, C Fig. 3, at a low value, say 4 or 5, and then adjust 
the trimmers on the r-f condensers until the 1,500 kc signal 

comes in loudest. This done we can set the calibrated oscillator 
at 1 450 kc and then find out by turning the main condenser 
whe;e this comes in. This would be F1. Again, we can also 
sct the modulated oscillator at 570 kc and then turn the dial to 
find out where this comes in loudest. This would be F2. During 
the work the receiver should be connected as a t-r-f set. 

When we are ready to adjust the oscillator the modul~ted . and 
calibrated osc illator is equally useful. We convert the Clfcu,t to 
a superheterodyne and set the main condenser where 1,450 kc 
came in. Then we set the oscillator at this frequency and tune 
it in with the trimmer on the receiver oscillator, that is, C1 Fig 
3. This dOllc we turn the dial to where 570 kc came .in and 
also set the calibrated oscillator at this point. Then WIth the 
series condenser, C2 in Fig. 3, we tune to maximum signal. 
There is no guesswork in this and i I the tuners do not cover the 
band we know it right away. 

o-C Intermediate Oscillator 

111 Fig. 2 we have a battery operated interm~diate ~req~ency 
oscillator of exactly the same type as the osc,lI!1tor In Fig. ~ . 
This can be used in cases where no alternattng current IS 
ava ilable or where it is not convenient to us e the circuit in 
Fig. L The coils and condensers both osciJIators may be the 
same. If the tube in Fig. 2 is a 230, the filame~t va It.ag e may 
be obtained from two No.6 dry cells connected III senes. The 
h:dlast resistance R2 in this case should be either 15 or 20 ohms. 
H the intermediate transformer is available lhis oscillator can 
I;e hooked up in a few minutes and the time required to build 
it is lIIore tha n sa ved in tuning the intermediate oscillator, and 
then we have Ihe certainty 'of the intermedia Ie frequency as a 
II ct P Toli t for the ,:v?rk. . .. . . 

T here is 110 prOVISion for modulating the CJfCUlt III Fig. 2, but 
it Illay be modulated by usi1)g a grid leak of excessIve value. 
If unilitcred direct ... oltage is applied to the plate of the tube 
the modulation can be obtained that way. It is well worth 
while to build one of these oscillators for it requires only an 
additional intermediate transformer with a few extra small 

~ parts which arc usually lying around. 

Philco Gives Con verter Advice' 
Philco in its Service Bulletin No. 127, "Operating the Short­

Wave Converter," says in part: 
"With a good aerial alld ground, reception of foreign stations 

is obtained not on rare occasions only, but with a considerable 
degree of regularity. Such reception, however, Call1lot be had 
simply by turning the dial. It is necessary to US~ oue of the 
various short wave station logs to know where to find the sta­
tions, and it is necessary to know when the sta,tions are on the 
air. In the eastern part of lhe United States, for example, it 
is ' almost impossible to hear any European stations after seven 
o'clock in the evening because practically all of them afe off 
t.he air. It is midnight in Loudon and 1 a. m. in most of con­
tinental E urope. A fair aerial, lIsed in conjunction with a 
powerful broadcast receiver, may give wonderful wstall ce recep­
tion 011 broadcast, but may give poor results on short waves. 
Investigatioll will usually show in such cases that the aerial or 
lead-in is too near the ground or too Ilear large metal surfaces 
91" other grounded objects. Short waves are far more sllscep­
tible to such unfavorable conditions than standard broadcast 
wa,'cs. A good aerial out in the open will always give the best 
possible results. 

It is suggested that cvery distributor's serviceman make a 
demonstration and a detailed explanation to his salesmen so 
that they, too, can become convinced of the remarkable possi­
bilities of short wave r eception and can go alit and sell dealers 
on performance. The following points should be brought out 

forcibly , for it is only by their careful observation that success­
ful short wave reception can be obtained. 

1. A good aerial and ground are absolutely essential. 
2. A knowledge of the station frequency in kilocycles or mega­

cycles is necessary so as to avoid "hunting." 
3. Time differences should be borne in mind; the set should 

not be condemned for lack of reception when there are no 
stations on the air. 

4 Tuning is extremely sharp ; it is easily possible, even when 
turning the dial slowly, to pass over a number of stations with­
out knowing of their presence.. The comparatively small dis­
tance on the dial between 10 and 11 mega.cycles, for example, 
covers a greater tUlling range in kilocycles than the cntire 
distance from top to the bottom of the' scale on the broadcast 
receiver. 

5 Divide tuning time in the following manner: 19 to lS mega­
cycles from day break until about 2 p. tn.; little can be heard 
in this range after darkness falls between the transmitter and 
the receiver. From 15 to 9 megacycles, stations to the east· are 
heard irom noon until about 10 p.m. i stations to the west are 
heard from 10 p. nl. to shortly after daybreak. From 9 to 4 
megacycles, darkness is required to give the signal carrying 
power; lllning should be done after darkness falls. The above 
applies to distant stations only; many local and nearby stations 
will be heard at all hours. 

Short wave DX reception is largely a matter of tuning. 



6 RADl 'O WORLD April 16, 1932 

A Simplified Oscillator and a Ne 
Detector Tube Ser 

T HE two circuits, Figs. 1 and 2 here­
with, include some unusual features, 
ha ve some points in common, others 

that dJlfer considerably, but in general 
meet to the ends they are intended to 
serve. 

Considering first Fig. 1, we have a 
broadcast receiver, 200 to 545 meters. 
consisting of a superheterodyne with one 
stage of t-r-f, separate modulator alld 
oscillator, one stage of 400 kc intermediate 
frequency, detector, one stage of resist­
ance coupled andio feeding a pentode out­
put tnbe, l).nd a rectifier circuit. 

The t-r-£ stage increases amplification, 
hence sensitivity, but it also increases 
selectivity, which is its principal purpose. 
The reason is suppression of image inter­
ference. Even with 400 kc the possibility 
of image interference is considerable. The 
limits can be obtained by adding twice the 
intermediate frequency to the lowest sig­
nal frequency, or 800 + 550 kc = 1,350 kc, 
and by subtracting 800 from the highest 
£requenCl, or 1,500 - 800 = 7DO kc. So 
between 700 kc and 1,350 kc one must safe­
guard against trouble. The extra !elec­
tivity as obtained from the t-r-£ stage w ill 
su ffi ce as a solution. 

Slightly Negative Bias 
In the oscillation circuit we find a gug­

gestion for obtaining oscillation without 
a coil in the plate circuit, in fact the plate 
circuit i$ grounded to radio frequencies, 
Two equal resistors are put from grid to 
ground and the joint or center is con­
nected to cathode. The bias is theoret­
ically zero since the grid and cathode are 
at the sa~e d-c potential. However, grid 
current will /low, and as it does the bias 
on the grid will be a little negative, due 
to the drop in the resistor between cath­
ode and gr id. 

FIG. 1 

Oscillation should result if the resistors 
are of equal value. There will be oscilla­
tion 'ovel' at least some of the blind. but La 
increase the tendency to oscillation the 
lower resistor, from cathode to ground. 
may be increased in value. 

Plate current is 1l0winR' in the cathode 
circuit, and with any vahics of resistance, 
all the plate current will flow through the 
lower section, as the padding condenser 
is so placed that it stops d-e from flowing 
to ground in its direction. 

The cathode of the intermediate ampli­
fier (-35) is tied to the screens of other 
tubes. All voltages must be reckoned from 
the cathode. So, if the screens of other 
tubes are at 90 volts positive, and the 
total voltage is 250 volts, then 160 volts 
are available for bias and plate voltages 
for the intermediate ampllfier. 

The control grid of the -3S therefore 
must be returned to a point negative in 
respect to cathode. This should be nega­
tive by the amount of the steady bias ior 
the -35 tube. Suppose this is taken as 3 
volts. With no signal in the receiver. the 
plate of the detector is established at 3 
volts lower than the screen of the detector 
and cathode of the intermediate amplifier. 
The resistor marked 0.02 meg. in the de~ 
tector plate circuit can be of such value 
as to accomplish this, or tbe load re~islor 
may be increased or decreased to serve 
the purpose, or the detector biasing re­
sistor changed accordingly. Some prac­
tical data on the solution of this problem 
will be given presently. 

The grid of the intermediate tube bas a 
resistor in series with it, and a bypass 
condenser to ground the grid return, this 
filter circuit being advisable to reduce 
greatly the effect of aud io-ireq~ency 
fluctuations on the feedback, that IS, to 
cut out the modulation from the feedback. 

By Thomas 

-80 

Since the cathode of the controlled tube 
is at a d-c voltage 90 volts above grou,nd, 
if the screen of that tube is to have a 

Peeking • IDte 
The LimitinR' Filament Reaidor lor Air· 

Coli Battery Sob 

LITTLE HAS DEEN PRINTED in the 
radio press abollt the technical require­
ments for use o( the air-tell or "breath­
ing" battery, and when letters are sent to 
the National Carbon Company, manufac­
turers of these devices, asking for in­
formation for the purpose of printing it, 
the letters a rc not always answered. 

It so happens there has been a good 
deal of grief in connection with the con­
version of sets to use the air-cell battery. 

However. "Service," John F. Rider's 
magazine for service men, in its March 
issue the first instalment of an article by 
G. M. Reed that goes into the problem 
carefully. The information is of extreme 
value becanse the air-cell batteries are 
obtainable by service men, some use tllem 
for sets they build or COil vert, and the 
reason for failure has not been clear to 
them. It is true that the manufacturer 
discountenances such conversion and trie.s 
to restrict the sale of the cell to authorized 
purposes, but the life of the cell is limited, 
replacement is required. this is a service 
man's . io.b, and the cells are readily ob­
tainable, as almost everything in radio has 
been, despite restrictions. 

The ampere-hour rating is about 600. 
The air cell is to be used with 2-volt 
tubes. The discharge rate should not cx-
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Automatic Volume Control; 
es Dual Function in Clever Circuit 
Ruddimore 

II~ 

.------- +---+< 
" 

6.0lM"-

FIG. 2 
Coverage of 15 to S4S meters ia provided by thia super heterodyne, with greatly simplified coil system in the 

mixer circuit. 
positive voltage a special voltage must 
be taken off for- that purpose. Hence the 
scr-een ig lifted to about 170 volts above 
ground, giving an effective screeD voltage 
of 80 volts. 

The oscillator hookup and the aulo­
matic volume control are the only novel­
ties of the circuit. 

As for the seemingly difficult task of 

Periodicals 
ceed 650 milliamperes. The discharge rate 
may be a little higher, but the battery life 
is shortened. Also it is lengthened as the 
drain is lessened. At 0.6 ampere drain 
the life is about 1,000 hours. At 0.3 a01-
perc it is about 2,000 hours. The voltage 
of t he fre$h battery is about 2.53 volts, 
the voltage during the normal span of the 
cell is 2.48 volts, 2.49 or 2.5 volts. 

With these {acts stated the author goes 
onto show that not only must th.e drain 
be kept within limits for battery life, but 
that the tubes should be operated at a 
selected voltage, the "ideal" being 2 to 2.1 
volts, although the sale limits are 1.9 and 
2.2 volts. The mere application of Ohm's 
law to a state of facts as determined from 
a tube chart will not do, the author points 
out, because the actual cur rent con­
sumption may be gre;lter than 60 rna for 
the low-drain tubes of this series, and 
greater tl1al1 0.13 ampere for the power 
tube. If the limiting resistor, in one case 
cited as 0.673 ohm, is too high, the fila­
ment voltage will be too low, and if the 
limiting resistor is too low the filament 
voltage will be too high. Around the se­
lection of the correct filament resistor the 
first instalment pivots, and it turns out to 
b,e an interes.ting problem, ill which the 
resistance of the wire leads, contacts, 
switches. etc., has to be included. Some 
manufacturers use uncoiled resistance 
wire and cut it to proper length for each 
set. 

~s tablis hjll/{ ill ill c de tector plate circuit 
so sll1<lli a sl ad)' bias a 3 volts nega tive, 
previously referred to, I he grid re turn ot 
the intermediate amplifi er 'JlIiW be CO II ­
nected provisionally to g rOllnd. th e ca th­
ode provisionally to the ca thode 01 the 
r-f amplifier, the screen to 01 h ' r sere li S, 

and a plate voltage of about 160 volts 
applied. Then this tube may be measured 
as to bias, with any voltmeter of suit­
able range across the cathode to ground 
circuit, and the volume control adjusted 
until it reads 3 volts. The plate current 
reading of the -JS should be taken next, 
and written down. Then when the circuit 
is restored to the Fig. 1 formation, the 
detector biasing resistor may be subjected 
to substitution until the plate current 
through the -35 reads as it did when the 
test was made with the automatic volume 
control out. 

All-Wave Receiver 
Fig. 2 affords wide frequency range, and 

there(ore it is not practical to have 
switching and still include a stage of t-r-f. 
Twelve coils would be required, and surely 
eight are enough to worry about. If tbe 
modulator and oscillator coils are induc­
tively coupled, four forms will suffice. 

Selectivity has to be increased even 
though there is not another or third tuned 
circuit ahead of the intermediate channel. 
Fortunately, there is a way out. If the 
coupling between antenna and first tube is 
decreased the selectivity is increased. 
However, the pickup is reduced sharply. 
A series condenser of 0.0001 mfd. is 
shown. It may be a 20-100 mmfd. e('[ual­
izer. set at maximum. 

To atone for the drop in pickup, more 
amplification must be provided. It is 
dangerous to try this at the intermediate 
level. for in terms of intermediate fre­
quency this is pretty high, and oscillation 
trouble woud be almost certain, and hard 
to cure. So it is better to use an extra 
stage of audio. This would produce con­
siderable bum, were not the condenser in 
the detector plate circuit's resistor-capa­
city filter DE 1 mfd., which will get rid of 

the resistor-capacity filter in the pentode 
g rid circuit also is included. As an extrA 
precaution, try reversing the connections 
to the primary of the output trans{onner 
as a means · of hum reduction. This is in 
li eu of reversing the field coil connections, 
which cannot be done in the preseQt cir-

lIit, because the field coil is also the B 
supply choke coil and pentode bias im­
I)cllall c . 

Simplified Coil System 
With the ~cries condenser, and no pri­

mary, there is only onc winding' required 
in the antenna circuit, alld with the type 
of oscillator showlI, again only one wind­
ing, the coil situation is greatly simpli­
fied. Separate antenna primaries and 
separate feedback windings need not be 
picked up, and thus there is avoidance of 
a conglomeration of wires leading to and 
from the coil switch. 

The all-wave set is shown with two 
separate tuning dcviees~ knob for the 
modulator, a vernier dial for the oscil­
lator. There is no critical tuning in the 
modulator circuit except on extremely 
weak sigllals. The oscillator alone is cal­
ibrated, and therefore one can tune by 
frequencies, set the osciUator properly, 
and rotate the modulator knob at random 
until the signal comes in loudest. Oil 
some stations signals are heard no mat­
ter where the modulator knob is set, al­
though of course they are loudest at 
resonance. , 

There is no tracking problem, particu ­
larly as the modulator condenser is large 
enough to keep pace witb the oscillator, 
which for the lower signal frequencies 
(broadcast. band) otherwise would COIl­
siderably ·outrun the modulator otherwise. 

For frequency coverage, 0.00014 mfd. 
in the oscillator circuit will provide the 
range with four coils, only if the minimum 
capacities do not exceed 22 mmfd. This 
is quite practical with a good condenser. 
The total frequency ratio, ma.ximum to 
minimum, is almost 37-1.0-1, so .for each 
coil 2.5 to 1 is required of the condenser, 
affording 38.2625. 
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Mystery Circuit is Solved Theore 
20,000 to 40,000 hc Suggeste£ 

FIG. 1 
After having shown a penetration and understanding that left very little to be explained about the mystery 
sUperheterodyne, readers have come forward with the final piece of infonnation necessary to complete the 
theoreticalaolution. That is the choice of the first intermediate frequency at about 20,000 kc and the tuning 

range of the manually selected osclllator circuit from higher than 20,000 kc to higher than 40,000 kc. 

T HE mystery superheterodyne, which has been shown dia­
grammatically and which readers have been speculating on, 
now has reached the sta,::c of theoretical solution bv 

readers. Many very shrewd observations were made, and in 
general the idea was grasped rClllar~ably well. It is to tune in 
a ,'ery wide range of frequencies, sa>' 20,000 to 550 kc, with a 
single tuning condenser, no repeat pomts, no switching or plug­
ging-in . The remaining task is to work out the circuit prac­
tically. 

It can be seen that ,orne very fine work has to be done. The 
only manually tuned oscillator might have a frequency range of 
from a little higher than 20,000 kc to a little higher than 4(),OOO 
kc, and would produce with incoming frequencies a suitable beat 
frequency to pass through a 20,000 kc coupler to the second 
detector. 

Some work has been done on such an oscillator, using No. 18 
enamel, but oscillation stopped at 30,000 k.c. Perhaps the wire 
produced this effect, for only the higher capacity settings of the 
condenser produced oscillation, so it i! assumed that 10~ses 
stopped th e oscillation at higher frequencies. The trouble 
was cured with larger wire diameter and other remedies. 

It is thus established, however, that an oscillator can be set 
up readily enough at 20',000 kc, and if the oscillation is removed 
then we have a suitable' coupler to the second detector (second 
224 tube from upper left). A third oscillator will have to be;!.t 
with the first intermediate frequency to produce the sccond 
intermediate frequency. In terms of comparative frequ~ncjes 
this difference will be. almost microscopic, and it is a problem 
indeed how to maintain it, for it may be 400 kc out of 20,400 kc. 
Any variation of its frequency would have a serious detuning 
effect, or produce response varying from one signal frequency 
to another. This trouble would not arise in the first instance, 
that of the manually tuned oscillator, becau~e the transmission 
band looking into the second detector is Wide enough to take 
care of variations. A band of nearly 1,000 kc i~ expected. The 
selectivity will be derived from the second intermediate. level. 

The mystery circuit has aroused widespread attention and 
interest, and it is beyond question that when it is worked out 
properly it will meet a real requirement. Who would ha.ve 
thought of covering so great a band without an~ kind of 
switching or plugging-in? ever before has the Idea been 
presented. " , 

It was a pleasure to intrigue our readers With tlus theoretl~al 
masterpiece, and it would be a. double delight to be able t.o pl'~­
sent a constructional article, With a performance record, as It IS 
hoped we shall be able t.o do some day; I~ will tak~ several 
months, at least, to engmeer such a clre.lllt, we be!lcve, bItt 
meanwhile our readers know th~t somethmgreally Important 
is in the air, and they too may address themselves to the sollJ­
tion of the problems involved. for their personal pleasure.­
EDITOR. 

Frequencies Correctly Chosen 

THE FIRST DETECTOR receives all frequencies. To in­
sure an equally high response throughout a wide band this 
inductance is divided into three parts. Each unit would have 
a natural resonance different from the other two. The overall 
inductance would be the sum of the three and the combina­
tion would be suffic.iently high to give a better response curve 
than a single inductance would. 

Likewise, the distributed capacity. being compo~ed of three 

Answers to P4 
&.sic Patent Defined 

WHAT is a basic patent? Does this differ from an ordinary 
mechanical patent ?-A. C. Coughlin, Erie, Pa. 

A basic patent is properly one which dominates an entire 
series of patents. For instance the Selden patent, which was 
later declared invalid, might be called a basic patent 01\ the 
ground that it covered every present-day automobile in claiming 
merely the combination of a road vehicle driven by a gaso­
line engine. All other automobile patents are necessarily sub­
servient to it because requiring its use to make possible their 
valuc. The term "basi~ patent," however, is often IIsed im­
properly to mean a very broad patent and there are actually 
bllt very few true basic patents. An ordinary mechanical 
patcnt is in the majority and may be directed to claim very 
broad and necessary combinations of elements not quite basic 
but still of possible great value in an art. 

* * * 
How Long' It Takes to Get Patent 

IS OBTAINING a patent a matter of months or of years?­
A. O. F., Chicago, Ill. 

It is difficult to get a patent in much less than a year or 
two since the various divisions of the Patent Office are from 
fIVe to ten months behind in their work and each case must 
come up in its turn for examination. Usually at least two 
amendments are necessary, each requiring sl~ch an examina­
tion with its delay. Thu~ the average time of getting through 
a simple pateht at present is around two years, although tfle 

. inventor is protected as to priority, since bis case is filed , 
and need not wait for the issue of the patent to exploit it. 
However, if the prospective patent right is being infringed, it 
is sometimes possible to have the application made "special" and 
get it set ahead of its turn for examination, in wWch case it 
would be possible to get the patent out in a few months or 
centainly in Je.ss than a year. 
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ically as Readers "Catch On"; 
for the Manually Tuned Oscillator 

separate units all connected in series, would create a total 
distributed capacity of rather a Jow value, adding to the greater 
e fficiency of the pick-up value of the antenna inductance. 

The transformer coupling the lirst and second detectors (two 
224's at upper left) is tuneq to a predetermined frequency. 
This frequency naturally will be the result of the frequency 
of the lirst oscillator and some signal impressed on the grid 
of the first detector tube. As the first oscillator is the only 
tunable circuit in this combination frequency to which the 
above transform.er is responsive it should be of such a value 
that no interference can occur within the tuning range of 
the oscillator. As the first detector is not tuned we can assume 
that all frequencies are present at all times. Therefore the 
intermediate frequency above mentioned must be of such 11 
value that no repeats can occur. Therefore to cover from 20,000 
to 550 kc. this frequency must be above 20,000 kc. 

This frequency is the beat resulting frolll the mixing of 
the oscillating frequency and some frequency in the first de­
tector tube. To arrive at the oscillating band of this first 
oscillator we can arrive at the low 'lId of this frequency by 
adding the low end of the broadcas t hand, namely, 550 kc . to 20,-
000 kc., giving us 20,550 kc. 

The other end of this band will be the sum of the inter­
mediate frequency of 20,000 kc. and the hig h end of the 
broadcast band, namely 1500 + 20,000 kc., or 21,500 kc. There­
fore any setting of the oscillnting frcQ.uency between its low 
and high point will create the intermediate frequency beat by 
mixing with some fre(lItCIlCY [)resent ill Ihe fir st detector. 

The first oscillator with its tuning ra nge fr om 20,550 kc. to 
21,500 kc., provides a band that will be r elatively sharp in 
tuning throughout and therefore it is necessary to include the 
tuning condenser provided with very positively controlled tUIl ­
ing mechanism so as to spread out the channels. This is 
best achieved by providing 360 deg ree tuning dial and a dial 
readable to about one part in 10,000. 

The second oscillator is fixedlY tuned and Ule fre<luency a t 
which it will operate must strike a di fference with the fir st 
intermediate frequency equal to the second intermediate fre­
qu~ncy. Thus at 400 kc. second i-f, the second oscillator would 
be at 20,400 kc. . 

As the second detector has nO tuning range, the inductance 
value incorporated within this cirCllit can be designed for this 
particular frequency and to include the minimum amount of ex­
ternal capacity, thereby providing cffi.ciency in this circuit 
very much higher than would occur in an oscillator having a 

ent Questions 
I. a Working Model Necesaary7 

MUST the application for patent be accompanied by a model 
of the device exactly as it will appear in the manufactured state, 
or will a fairly accurate working model suf&ce?-F. M. Braun. 
Detroit, Mich. 

No model whatever need accompany the application, the use 
of models generally having been done away with years ago. 
Only in exceptional cases may the examiner call for a model, as 
when the application is not clear as to its workability. The 
writer has filed more than 1,000 patent applications and only in 
one or two stray instances was a model submitted, and then they 
were volunteered . .... '" 

Drawing-a 8S Patent Basis 
IS IT POSSIBLE to patent a mechanical device merely from 

a complete set of drawings?-James ). Thompson, New York. 
N. Y. 

A complete set of drawings is amply sufficient from which 
to patent a mechanical device; in fact, rough sketches showing 
the general idea, accompanied by a description in the inventor's 
own words, are all that arc usually given. . .. .. 

What Field Offers Biga'eat Opportunity? 
WHAT IS the most profitable field of invention for an in­

ventor to work in?- Richard O'Brien, Chicago, III. 
Your own. If you cannot improve the tools and methods and 

products in your own business, in which years of effort have 
made you skilled, your chance of success in a new and unknown 
field is infinitely Jess. There are striking exceptions to this 
rule, of course, but remember they are except·iolls, and a policy 
based upon averages, not exceptions, is surer and safer. 

Address uestions to Ra Belmont WMtmatl Patent -it r . 

greater range of frequency, such as occurs in the fi rs t one. The 
second detector turn picks up the intermediate frequency front 
the /irst detector and also has impressed on it the fixed fre­
quency of the second oscillator. 

When the first oscillator is tlllled from its low frequency 
end to its high frequency end, it would progressively pick up 
s ignals from the high end to the low end and on account o[ 
the values used there would be no repeats or doubles. Hence 
the first oscillator would have to tune in respect to a 20,000 
kc. intermediate frequency so as to generate froOl 40,000 to 
almost 20,000 kc., for gaining response [rolU 15 to 545 meters. 

Actually the first intermediate frequency could be a little 
higher than 20,000 kc., to allow for signal response of 20 000 
kc. There would be no repeat points, on accollnt of the high 
first i-f and the preselected second i-f. 

GUSTAV F. BAultR 
J AM£S A. JOBNSON 

781 Ellicott Square, Buffalo, N. Y. 

The explanation of the mystery circuit as given by Messrs. 
Bauer and JohnsoD states the case correctly. The frequencies 
are selected correctly, which is I.he new contribution to the 
solution. Others have suggested a high first i-f, but few hiS-h 
enough to prevent repeat points. If repeats may be endured 
at the higl\ frequencies, a lower first i- f could be used, but 
there could be no signal reception at this i-f, due to the signal 
and intermediate frequencies cmssing. Messrs. Bauer and 
Johnson are to be complimented on their excellent choice of 
frequencies. '" .. 

Another Sharp Observer 

AFTER LOOKING OVER your mystery circuit I thought I 
might as well join the the Mystic Knights of the Sea, so here 
goes: 

III the hookup if the first detector is aperiodic, first manually 
tllned oscillator tuned with a small variable condenser and 
covered from 20,300 to 39,000 kc. your second detector tuned to 
20,000 kc. lixed, , the second oscillator oscillating on a fixed fre­
quency of 20,175 kc., amplifier and third detector tuned to 175 
kc., this feeding a head phone, speaker or other audio, you 
would hear all the signals on the air {roUl about 16 meters to 
1,000 meters by merely turning the first oscillator dial without 
repeat points. 

Well , here's hoping you pass on my membership and best 
wishes from a reader ever since I started playing WIth crystals. 

F. H . FluDXl'ISTlN& 
570 West Twenty-Fourth Street, Ogden, Utah. 

Mr. Fridenstine succinctly states the case. He has the fre­
quencies in the right regIon, too. orrect selection of these 
seems to be epidemic.. The object of the mystery circuit is to 
tune in the wide wave band WIthout switching or use of plug-­
in coils. and simply by tuning manually with one condenser. The 
reason for the high first i-f and the first oscillator's range 
starting higher than this i"f is to avoid repeats . 

• • * 
Others Who Made Their Mark 

Other letters making valuable contributions to the solution 
of the mystery circuit were received from: 
L. L Wheaton, 1019 Jefferson Avenue, Moundsville, West Vir­

ginia. 
Cal Brainard. 79 East Highland, Sierra Madre, Calif. 
T . W. Farley, 136 Seventh Street, Jersey City, N. J. (c/o Auto­

coil Co.). 
Gilbert R. Bushong, 4615 Chestnut Street, Pruladelphia, Pa. 
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An Ultra-Frequency Oscillator 
Bypass Condensers Preo,ent Feedback Stoppage 

By Herman Bernard 

.-----.II~-----.j\ 

~~ 
FIG. 1 

T 
°Bt 
@4SV. 
B-

An oscillator for frequencies In tbe "ultra" region. 
The three bypass condensers are necessary. One 
(0.600375 mfd.) removes the impedance of the phones 
from the r·f circuit, the two others (0.002 mfd.) pre­
vent choking effect in the secondary of the filament 

transformer. 

T HE necessity for having a suitable oscillator circuit for 
the ultra frequencies is gl'owing, since not only arc am.n­
teurs engaged all e.xperimcnts in transmission and recel)tiol) 

but some experimc1lt'al television is ;n this region, and besides, 
there are special uses, as in the mysJery superheterodyne. 

For establishing a suitable oscillator for the mystery circuit 
various hookups were tried and finally the modified Hartley ostil ­
lator was used as shown in Fig. 1, because it worked on the 
highest freQuency to which the condenser would tune with the 
coil used. At first it didn't do that, either, bul stopped os_ciUat­
ing when the condenser was set at about haH its total capacitr. 
leaving the other half of the dia I dead. 

What Bypass Condensers Did 

The circuit as set up at first consisted of a National £(Iuicyclc 
condenser of 0.00015 mid. capacity, 270 degree rotation, a Na­
tional true vernier dial (reading accurately to one-tenth of one 
division), and the hookup as shown, but with the 0.00035 mfd_ 
plate bypass condenser and also the 0.002 mfd, condensers omitted. 
Then the plate bypass condenser was inserted, whereupon oscillation 
was present at higher frequencies, although not much higher. Next 
the 0.002 mid. condensers were connected from ~ch ~ide of the fila­
ment winding (heater of tube) to ground, and there was oscillation 

'at any and all dial . settings. Moreover, the osc!lIation was of 
constant value from one end of the dial to the other, as indicated by 
the unchanged reading of the 0-5 mi1liammeler. It so happens this 
oscillator is of the detecting type, and therefore the milliammeter 
reading may be used for resonance indication to ex:cellent purpose. 
As the intensity of the oscillation increases (supposing there were 
a change and it was in that direction) the current through the meter 
decreases. To put it differently, if the circuit's oscillation is stopped 
by putting a short across the tuning condenser. the plate current 
increases. It goes beyond the full-scale mark on a 0-5 milliam­
meter. \'Vhen oscillation is present the reading is 3 ma. 

The circuit therefore modulates downward. Signal is comparable 
to oscillation in this respeCt. The greater the signal strength the 
less phlte current. This is consistent ·with the results obt-ained 
from all types of grid leak detection, but contrasted to all types of 
plate "bend rectification, where the modulation is upward (greater 
sigi)"al intensity, greater plate currellt). 

, The rcason for the downward modulation of ihe circuif is fOWld 
in the presence of the grid leak, 0.1 meg. This is connected from 
grid to grounded B minus. Assuming no · o~cillation. there will. be 
no grid current, hence no d-c through the resistor. vV~en OSCIllatIon 
starts there will be grid current, and this current will produce a 
voltage drop in the resistor. . 

The grid is maintained at an average negatIve value because of 
this grid current. This is the statement usually made, and the 
meter readings bear it out, but the explanation is not at <'ill clear. 
It would seem that the grid should be positive. In fact it isn't. 

T he grid condenser alld the I!'!id Icak work together to effectuate 
this result of negative bias. The explallution given is that there is 
a voltage drop in the leak, that thc grid condenscr is charged, that 
that it discharges through the leak slowly, hence the side of the 
condenser toward the grid return is ncgative and the grid return 
is negative. hence the grid 

Que.tion of Calibration 
The coil finally used consisted of hollow copper tubing, 3/16 inch 

outside diameter, total 2 turns, with cathode to center tap. J'he 
diamcter of the coil was 3 inches. No form was llsed. The spadng 
hetlVccn turns was ec:ual to twice the diameter of the wire and was 
accolllplished by pulling the turns away from each other by pressure 
<l t the cllds after tighter winding in t.he first instance. 

The leak was a pigtail connected from. the grid of the socket to 
a lu).: on the grounded (rame of the tuning condenser. An equaliz­
ill~ romlcnscr of 20-100 mrnfd. \Vas set at maximum and soldered 
1(, til " stator lug of the tuning conden~er, other side to the grid 
cnd oi the resistor. The coil was terminated at the Olher end on 
t h(" aluilli 1111111 chassis used. This terminal ion was to the left as 
you rl'l:arded the assembly from the front panel. The tube socket 
Wil.' bd ween the coil anu the moving plates of the condenser. The 
~rid lead was about 1~ inches long. 

h is difficult to calibrate an o~cillalor that covers such ~ligh 
ltTqll l·lIcics. From g-eneral experience it is known that, with mini-
1IH1111 capacities carc!ully kept down. and with the coil data as given, 
the circuit will reach 30,000 kc or higher, 2nd the question is, how 
IIIlIch higher, and what are some of the points along the tuning 
<'111'\·.·. 
A~ a tcst a 4-tllrn coil was used and the strongest local tuned in 

0 11 a radio set (WABC, 860 kc)·. An effort was made to get a beat 
hctwcl'n that and the high freQuency oscillator. But even so it was 
illlp(),~i hle to hear anything when the earphones were connected as 
~IHlwll. and the 0.6 mmfd. condenser had its otherwise free side 
<'(lIl1ltTted to aerial that fed the broadcast receiver. 

Sv another osci llator was put into action to beat with W ABC's 
11'''1' ,·, and the oscillator's modulatioll was introduced. The com­
bill("d rack et of not-quite zero beat between the test oscillator and 
\,V A BC's wave, plus tlle modulation in the sct oscillator, about 
2.000 I,des, plus tighter coupling between the test oscillator's output 
" Il(\ Ille high frequency oscillator (Fig. 1) yielded a very faint 
~ t llleA I at a poi lit about midway 01\ the dial, and this was assumed 
I II be the tenth harmonic of 860 kc, or 8,600 kc. 

:\ ' the tuning ratio would be 2-to-1 or better, other harmonics 
were to he expected, but could not be traced. 

.\ Lecher wire aerial with slider will be set up, and in that way 
" nQlher attempt made to find the frequencies Ol! the present ,two­
IUrn ~et-up. Besides, a secondary standard OSCIllator at 5,qoq kc 
w;1I be built and tested against Ihe weekly 5,000 kc transmISSions 
frOIll the Bu~eau of Standards (2 to 4 p.m. and 10 p.m. to midnight. 
EST) in an attempt to pidc out the fourth, firth, sixth, seventh and 
eighth harmonics, as the circuit should tune from 20.000 to 40,000 
kc (aPPl'Oximately 15 to 7.5 meters) for the purposes of the mystery 
~UI)Crhclcrodyne. . 

The tube used was a 22i. The B vol.tage was obtamed fr~m 
"II a-c rectifier in the test oscillator preViously referred to. whIle 
a center-lapped 2.5 volt filament tran~formcr was use4 for the 
hc.'I.tcr. The necessity of maintaining Ihe extremes of the ~econ­
dar)' winding of the filament transformer at ground pot.entl~l, S9 
the secondary does not act as an r-J choke an(~ stop OSCillatIOn at 
low ' r capacity settings of dIe condenser, h"s been staled. 

Short Wave Club 
The following is a list of nnv members of the Short-WtnJt Cltdt: 

J. A. Ad~". .• , 7735 H~.1<in. Ave., Ch icago, rn. 
Na.than PTail, 1841 Pe.hine Ave. , NelYHk, N. J. 
C. M. Thompson, 4064 Wil.on Ave .. NDG. Montreal, Que., Canad,. 
Frank J. Gill"". 5'4 Dewey Ave .• Rochester. , N. Y. 
George lllackburn, Jr" 2'.l4 Donham St.., Pans, Texa~ . 
Eng""e Hayman, 3203 W es t 92nd ~1 '1 Cleveland, Oh.o. 
Cad W . Smith, 941 Moore Ave., W,lh3msport, Penna. 

Short Wave Editor, RADIO WORLD, 145 West 45th St., New York . 
Please enroll me aa a member of Radio World'. Short Wave 

Club. Thi. doe. not commit me to an,. obliwation whatever. 

Name . . . . .. ...... . .. . ....... J ••• ••• ••• • ••••• • ••••••• •• •••••••• 

Addre .... . .... . .. ..... . .... . . .. . . . .... . .. .. .... .. . ........ . . . . 
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Short .. Wave Construction 
Its Application to 4-Tube Battery Set 

By Capt. Peter V. O'Rourke 

I N line with the. rc. celltiy illstit.utcu policy 01 r II.ClI'illg the 
lise 01 old-time circuits, adapt -d t b ·tt ' r perrormance 
with new tubes, the four-tub batt crv -opcrnlcd short-wave 

receiver was given a pr.eliminary dcscri~tl() 11 last week, iss~e oi 
April 9th. The list of parts an.d th O!I data a,lso w.ere gIven, 

This week the full-scale pIcture (hngram IS prmted (on 
following two gages), all~ the. s hernntic diagr~rn is printe.d 
again, for exact conformIty wIth Ih pi t IIrc dlagra.u:l. It IS 
the same .schematic as was RiVen II I II' ' ck, but the. 1.3 an~ 1 
ohm resistors are reversed, to .or ce.POl)U to the pIcture dIa­
gram. This represents 110 ,1 ' 'Ii 1\1 dill I' nee:. 

How to Insure Regeneration 

Condenaera Dir.cuaaed 

If a Iwo-gang cond 1I . (! 1' with I 0.00014 rnrd . or 0.00015 m(d. 
in each section is us d by n t' wll() hn\' one and who \\'ant 
to modify the circuit a cOl'din (I), . ;) m nual trimmer should be 
included nevertheless, (11)O llt 3 111111 rd. npacity. This would be 
acros-s the antellna cood ' lI . T hen. . mal! fixed trimmer 
would be put aCI'oss th · pJnle (unln· 'olldenser, and the first 
stage lined up with it 0 11 III· ha. ( r half the capacity of the 
manila I trimmer ill cirCllit. 1\ I (l. In (! the rotor of the second 
section then goes to ~ro '.I"d. n h ·PIt s condenser of I mfd. 
should be connected belwe'l\ th l' B pillS end of the plate 
wirlding- of the r-f tube to Rr 1111(1 .• 

The larger variable cond '\1 , "i 0.0002 mfd. capacity, and it 
is the feedback cOllden~c r. 'rho .. ' h \'in~ 0.00025 mfd. may use 
that capacity. For al! coil. a lI' senbed this is sufficient 
capacity t.o produce feedl>a k, 1>111 ill itom illstances due to too 
low voltages and other conditions. th· SI1I:,lIlcst coil alone may 
not produce oscillation, in w/lich cv I1t double the number of 
turns 011 the plate winding. 

The circuit is so engineered no to develop the utmost 
sensitivily consistent with wllat s 'l 'CI ivitv requirements the 
short waves from 15 to 200 meier. illlp(l. C. 

How Bias Results 

It is not advisable to have as much selectivity a In the 
broadcast band, although by pres~il1~ regeneration even thi 
may be attained, for those occasional instances where some 
desired distant station is close in frequency to some strong 
station that is geogra phically near, the rC~l1lt may be readily 
achieved. 

By using transformer coupling the audio grtin is established 
at a high level without any danger oi motorboating, at least 
until the B batteries reach such a condition th;lt some put-put 
sound occurs, which is ;l sign that these brttteries need replacing. 

Audio Bias 

The <Ianger of having too high negative grid hias values when 
the B battery effectiv.e voltage declines is avoided by using the 
voltage distribution method that is an automatic corrector of 
such fault . The negative bias for the first tube is the drop in 
the filament resist.ors. equal to about 1 Volt, the detector has 
a positive bias, t1ui first audio tube has the bias resulting- from 
the drop in 200 ohms while the last ~udio tube is biased by 
the drop in 500 ohm~ (~\lm of 200 and 300 ohms). Thcl'e bias 

FIG. 1 
The four-tube circuit, using the new -34 tube as 
radio frequency amplifier. This is a variable mu pen­
tode. The other pentode is the output tube, a -33. 

Note how bias for audio is oIItained, 

voltages Illay be read directly acros.s these resis tors wi t It even 
a low-priced voltmeter, as the current in the llIe<!5\1red circuits 
easily is high enough. 

The bias for the -30 tube, which is worked at a somewhat 
higher plate voltage than normally, should be around 7 volts 
and for the -33 pentode around Il or 12 volts. The actual 
applied plate voltage is not the full battery voltage in either 
instance, otherWise the !1gures wQuld be 7.5 and 13.5 volts 
negative pias. 

The output tllbe is 1I0t the only pentode in the set, for the 
-34 is an r-! pentode. the extra screen being' at center of the 
filament, hence not requiring external connecti,911 beyond wlfat 
normally would be made {or the filament. And besides this tube 
is of the variable mu type, meaning t.hat its plate CUrl'ellt does 
lIot Cllt off until a remote negative bias is impressed. 'fhits 
cr.osstalk and erossmodulatj9n are reduce~. In other words, 
!oelectivi ty is increased. . 

The r-f pentode-variable mu tube is represented by the 
second socket {rom left in Fig. 2, while the detector socket 
adjoins it. 

Socket Arrangement 

Hence the sockets are a follows, the total being six because 
IW(1 are used as coil receptacles: 

Extreme left: antenna coil receptacle. 
Second from left: raciio frequency amplifier tube.. 
Third from left: detector tube. 
Third from right : interstage coil receptacle. 
Second from right: first audio tube. 
Extreme right: power output tube. 

The reallon for separatinl{ the two coils by one socket 
(detector tube) i;s to es~ablish a suitable separation ill the 
interests of stability. It is e·xprcssly stated in many treatises 
thaI coils for such circuits shollld avoid intercoupHng as much 
li S possible, and this separati.on presents a satisfactory solution. 

The leads -to the grids of tubes are relatively- short. One 
lead is shown running at an angle of 45 degrees from the 
nearC$t stator lug to the G post of the antenna coil socket, 
(rom whieD point it goes upward to a grid clip for connection 
to cap of tube. The other grid lead is represented by. a resistor 
or 0.05 meg. (50,000 ohms) from detector socket to anv suitahle 
F plus- point. here taken from the r-f socket. _. 

The Audio LeacL! 

The long' audio leads are of no consequence. The radio 
frequencies have been bypassed, and the length of the audio 
lead had no harmful effect on the circuit. Particular reference 
is made to the lead to plate of the first audio transformer (left) 
and the le:;id back to W-id of the first :l9dio tube (second from 
right). The arrangement is not onl" symmetrical but it 
encompasse$ the ell tire asscmbl~' in ~lllitlJ space and produces 
Iwod rC~lIlt s . 
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FULL-SCALE PICTURE DIAGRAM OF 4-
200Jl 

A- A+ 

The parts for the four-tube short-wave receiver are laidout on a 7x14-inch fro 

This wiring corresponds in all particulars to that i 

An Excellent Cir,cuit TJ 
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JBE SHORT -WAVE BATTERY RECEIVER 

leI and a baseboard 13x6'h inches front to back, the wiring being done as shown. 

schematic diagram printed on the preceding page. 

t Can Be Built For $12 

13 
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Radio University A Qu.tto" II1UI AJUlHr 
D,~,".,.t eouwt.1i b. 
• .uo Worltl'. reeluakal 
SI"'. Olll, Qu."ioJU .em 
'" b, Vrdo.r.U, Club 
Jlember. JUe IJJUuutretl. 
AJulHr. ,rlntetlla.r"utitll 
UN beell mtdU" to Val· 
.. r.lt, !I.".be",. 

To obtain a Itlenlber.h.lp Us Racli. World'. UDI ... er.ity Club for 

AlUlllal .ub.en,tlo,.. ~. 
llte.pteli at ., for II 
nu,"ber •• 'lDIth th" "r.m­
lege of obttardn, lJIIalHr. 
to ,ulo pen«)).- for tM 
"erio" of the ."b.cn,­
tUm. but not U fUI, ollt.r 
,remlum ,. obtll.l.Mtl",ul 
the .ub.en,ttoIL 

one year, nnd $& for ODe ye.r' .... b.c:.riptioD (52 i .... es of Ra.din 
World) and yo .. will .. at a Um ...... it-y D1ID1ber. Put thla 1l1lJD-
bel' at top of lett .. r (Dot OIlYClope) I:oDt&iGiDW q .. ution.. A.d· 
dr. ... Raclio World, 145 W .. t 45th Street, New York, N. Y. 

L-..... ~ ..... ~ ..... ~ ..... __ .......... ~ ............... ~ .................... ~ ..... ~ ............... --.................... ~~~fi~~ 

FIG. 1,001 
This t-r-f automobile receiver can be uaed on can whethe:- the positive or the negative of the storage baUery ia 

grounded. B minus should always be connected to the chassis. 

A t-r-f Auto Set 
WILL YOU KI NDLY publish a circuit diagram o f a six 

tube t -r-f automobile receiver in which aU the tubes are self 
biased and in which the filament circui t \llay be grounded 011 
either side? The tubes I wish to usc arc 236 (2), 237 (I), 238 
(2), and 239 (2). Please give values of res istances and by-pass 
condensers.-F. W. R. , Paterson, N. J: 

tn Fig. 1,001 is such a circuit. The following values may be 
used fol' the condensers: C'!, 0.00025 mf~.; C5, 0,01 mfd.; C6. 
C7. C8, 0.1 mfd. each; C9, 0.5 mfd. ; CI0, ClI, 0.25 mfd. each. 
The resistors may have the follownig values: RI, 300 ohms. 
R2, 30.000 ohllls; R3, half megohm; R4, Quarter megohm; R5. 
one megohm; R6, 1,250 ohms ; R7, 600 ohms. A one microfarad 
condenser can also be connected across R7 to good effect. 

• • • 
Super Fails to Work 

'WHAT can be the matter with my automobile superheterodyne 
which I built according to your diagram when everythinj:f seems 
to be ill first class condition except that I do no t get ilny s ig nals ? 
I. have hooked it up l!s a I-r- ! set according to yOU( instruc­
tions and then I get signals. 1 have also Rsted and tUlled the 
intermediate frequency oscillator 3 I\(( that too works yen' 
well. But when I try 1'0 receive sig nals with it as :,1 super ­
heterodyne 1 don't get a thing. Ple<lse GOIIIC tn my r O~C\l e.­
W. H. T., San Diego, Calif. 

You have tested everything in the circuit except the most 
important thing, the oscillator. E veryth ing may be ill first 
class condit.ion in an automobile, but the car will lIot rUIl 

unless the engine is going. Same thillS' here. The oscillator may 
not work because the tickler is reversed, which by the way is 
a cOlllmOn error, which is not the iault of the builder. Rcvc'rse 
the plate and the B plus leads to the oscillator coil and sec 
what happens. You ought to get some signals right away. 
especially near zero on the dial. Then it is just a matter of 
padding the circuit. or adjll ~ til1g the shullt and series COil­
densers. . "' . 

How Much Muat the Inventor Spend? 
CAN YOU GrvE me a general idea of the fee which might 

be charged by a patent attorney, or does this depend entirely 
upon circumstances? Are there other fees involved?-J. T 
Miller, Scranton, Pa. . 
. A charge of ~150 f9r fil!n g a patent application Oil a Compara· 

tlVely Simple IT\ventlOrl involVing but one sheet of drawing 
thus including the cost of the drawing as we1\ as the Govern: 
ment filing fce of $25, is made by Illany patent lawyers of 
standing. There would be no further expense for upwards 0/ 
a year when an amendment would have to be prepared in 
answer to the first action and this amendment would cost $25. 
i\. second amendment of $25 and in some cases possiblv " 
thi rd or fourth would also come a long six or eight mOlith~ 

apart, dep ending on the case. Then the applicant at last would 
have to pay the fi nal Government fee of $25 to have his pa tent 
issued to him. 

Failure of Neon Tube Oscillator 
I I-IA VE constructed a neon tube oscilla tor sltch as you de­

sc ribed in conjunction with an all-wave oscillator, but so fal' 
I ha\'e Qccn unable to get the oscillator working. What do 
you suppose is wrong with it? Please suggest reDledies.­
T. R. G., Atlantic City, N. J. 

The voltage on the tube has to be just so or it will not 
o ' cillate. If the glow strikes reduce the voltage gradually until 
the glow disappears. Just before this occurs the tube should 
oscillate. That .is, oscillation occurs whell the voltage On the: 
tube is just over the striking voltage. You may have to reduce 
the r c, i ~tance in series in order to get a glow. 

• • • 
Types of Searches Differentiated 

IS T H E "infringement search" a part of the routine of the 
).>atcnt Offi ce, or is this the responsibilitv of the person apply­
mj:{ for 11 pa tcnt ?- L. M. P ., St. Louis, Mo. 

The Patent Office makes no infringement search but only 
patentability sea rches. The illtringcment searches are directed 
to dttermine whe thcr t he claims a rc infriJlged and the patent­
nbility rcsea n :hes to whether the Ilatents as publications prove 
th e subject-matter o f the iuvclltion to be old and therefore 
1111 1 :ltentable to the applicant. Hence an infl'ingement search 
is always the rcsponsibility of the person applying for a patent 
and shQuld b made be£or'e active steps to market the patent 
arc taken, to be safe against possible litigat ion. Much of tIle 
need! ss a nd c)(pclI sive patent suits now pending ' ... ·ould have 
heen elimill ll t cd if this precautionary st ep had been taken first. 

-* * • 
Microphonic Noisea 

'vV HA:r is the reason a receiver howls when the loudspeaker 
is near it and behaves all right when the speaker is at a dis­
t ance ? Do you think that th e antenna is too long?- W . J. Y., 
Omaha , Neb. 

Vibrations from the speaker get to the tubcs of the set a nd 
star t the howl. The coupling is either through the support .of 
the speaker or through the ail:. Mount the speaker on SPOIlf!'C 
rubber, felt. or some other vibration killing material. If this 
does not help, the coupling must be through the air, that is the 
sound wa ves Illay hit a particula rly scnsitive tubc and star't its 
elements vibrating. If putting in a new tube will not help, 
mount the tube on a shock absorbing socket and protect it 
from the dired sound waves bv a lead shield. . :. " 

CODatruction of Converter 
I AM planning to buil~ a short wave superheterodyne, for 

which r have the r-f Calls and condensers. I am u ndecided 

1 
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what to use for the intermediat e amplifi er. 'Nhat fr equency 
would you suggest ?-W. H . C , Pueblo, Colo. 

What intermediat e fr equency you selcct does no t , matt er a 
great deal just so you select aile outs ide the ban.d of freque1\~ie;; 
you want to receive. If you don't want to reccIVe broadcasting 
stations on this set you can select any frequency up to. about 
1400 kc as the intcnnediate. J{ you also want to receIve the 
b'roadcas t stati ons YOll can go as high as 475 kc as the iuter­
mediate. 

THERE is a most 
have tried everything 
did any good at all. 
Buffalo, N, Y. 

• • • 
Hissing Sounds 
disagree able hi s~ jnR' noi se in my set. 
but 50 far lIa vc lIo t hit 0 11 anything that 
Ca n yOll slIg.,,! <;.<t something ?-F. K, A., 

You might connect a res istan Cl' !,f "h!llll .100,000 ohms , or a 
little more, a ero s the seco l1clar~' <1 1 th,' allello transfor mer that 
feed s the last tube, if thc sct has (>Ill' . '. . . 

Matter of Terminology 
W H AT is the difference h(~ I\\I" '11 a choke coil and a tuning 

coil? Both arc wound in ab(l\1! t I,, ~ ~ alIi C way except that, as a 
rule the choke coil has more win: .. - (;. A , '1'., New York, . Y. 
B ~th a re inductan ce coils, ;111<1 tlll:ir clifTcrentiation is only in 

the matter of use. A ch"I,,' i ~ all ill ductanc e coil used to 
choke out curren t . or to pr('v ,'nl ,' IIITcnt from flowing in a 
certain branch of ~ circu it. II I ul1illl( coil is an inductance coil 
th a t is used in a reso na nt ~· il " · lIil . 'I'll,' s"me coil may be both 
a Wiling coi l and a cI101,,' ;11 the ' ~ ; 'III1' time under certain con· 
ditio ll s. 

Storage Battery i. Inefficient 
M Y storage battery i., 1' ;ll,:d :ct . !(H) amper~-hours bul ~he 

ra ti ng does not seem to !I"VI' :\11 .1'11111110{ to do. WIth the capaClty_ 
I ca n leave it 011 ch a 1'1<" ("I' It "'(;('k, chargmg at the rate of 
0.75 ampere, which alight I II Io{iv" il II charge o~ 126 ampere-hours. 
In other words , cllaq(illf( il ( II I' II week :I~ thl5 rate should gIn 

it a good overeh,"').:(, . 11111 11'1 11' 11 I 1111'11 It on a set that draws 
less than 5 ilml\ (' n :_", it di s l ' IIIII' I~ I' ~ in ahout two hours. There 
is somethi ng' rad ic ally \\'I'IIIlV, Ihl'l'/' , and I don't know what 
to do. Can you II U I wh .11 lIould be doue and why the 
battery will not tnl( (' h If l'('? -1'. '., Brooklyn, N. Y. . 

The pla tes arc vw hhhl v 8111"hlti (',d $0 that the hattery WIll 
not take mll eh lin H(' , .111 \ 1' Id (I 'ha rRillA' it you are probably 
oilly boilillg out th wll t e 11 t.h· lccll'olytc. You can take tIle 
battery to a ,()I"vi t ll li\\l1 P "in li%i ug in the kind of battery 
you hav e, a nd it wm (·h lt " b ' fi x d up or you will be told 
tha t tilc)l'c i. lI () thlll l( til II(' (,,'H \(' • cept to get a new battery. 
Ib t\ (,l' ic, c\() 11/11 (I _ I 11111\' 11 II" \\' . 

• 
C BattClrio .. Venus Self Bias 

» 1. ' I{El ; .. \lU)1 Nt; Ih ,· f.:I" ·a tl'l' 1'(ll1vcnience of self bias. arc 
C l>a tl c ric~ ~lIm(: i l'lIll v 111'111'1' t. ll a ll self bias to warrant their 
usc ill an a-e 1'I:1;(·ivn i' I h" \,I; lc \;ard that self bias causes a 
reduction ill th l: :tllll'lilil'ali ll ll . Is that correct?-W. H. Goo 
St. Louis, Mo. 

T here is not 1\ II h di I' li e between grid batteries and 
elf bias to warnl lll Ih \I h It erics in an a-c set. It is 

true that the bias t' 191, II nil "8 I reduction in the amplifica-
tion, but this is la rg Iy, Uti I\,:ndl'l il i . ma liC':' YVhen ther~ is ,a 
condenser across the bi:. r C' sl ' " 11 ' til 're IS httle reductIon III 
the gaiu. In the radio a nrl. ill(1' lIIe<l I.lI t; frequency stages a com­
paratively small condense I' , (I duee" the e ffect that we can say 
there is 110 reduction in th ' ifill II. In the a lldio amplifier it is 
differellt, There the red .. , 11 i ~ appreciable because we can­
not get a condenser Iju ge 11 (1 11 h 10 preyent the redllction ill 
the amplification on the vcry I W Illlelio notes, But it is not nec­
essary to amplify all the low Ill)! • lit full value, and in most 
cases it is 1I0t even desiral)lc, :\. C(l II(/ II scr of 1 mfd. across a 
bias resistance of 1,000 or 2,OO() 11hlll , i. uSllally slIfficient. And 
we !lOW qn get large cle I.roly t l · o llfle nsers which are morc 
than ample. 

• 
Noise in D-C Sets 

''-l HY are doc sets noisier than o lher receivers? I have 
noticed that they produce a g reat dea l more hiss than a-c 
sets and battery sets.-M. T. E .. Camden, N, J. 

There are many reasons for this. In the first place the power 
line is di rectly connected to the vit al p:\ rt~ of the circuit and 
and anv noises that are on the line will be transferred to the 
receiver. In an a-c set the power tranSfOl'lller is interposed 
between the set and the line and noi se can o l1ly be transmitted 
by ibductioll. The noise is usually composed of very bigh fre­
que ncies which do not get through the transformer, Noise is 
often dne to shocks or to snrge-s wh ich <l re always .present in 
the line. The hiss can usually be elimina ted or at least greatly 
reduced by connecting a resistance of from 100,000 to 250,000 
ohms acros;; the secondary of an audio transformer. In the case 
of push-pull. conncct olle across each half of the secondary. 

* * '* 
Double Peak' Oscillator 

I N oscilla tors of the modulated type that I have constructed 
I have noticed a doubl e peak in the output. This is very annoy­
ing be('ause I ('an not t llne a ~ e t acc urat ely and be sllrc wh at 

I have. I have noticed that t his effect does not occur when I 
use the oscilla tor as a zero beat indica tor. What causes .the 
double peak and how ca n it be elill1inated?-W. G. M., RacJl1e, 
Wis. 

T he diffi:culty may be due to a type of overloading somewhere. 
In that case anything that would reduce the output of the 
oscillator, or the input to the devic e tha t is overloa,ding, would 
help. Sometimes the effect is noticed when th e cOllplmg between 
the tickler coil and the tuned winding is too close. In that case 
redncing the number of turns 01\ the tickler would help, or 
loosening the coupling by moving the tickler fa r ther way from 
the tickler or mterposing a high resistance in the plate lead. 
Sometimes' the effect is due to interlocking of two lUlled cir­
cuits of which that 01 the oscillator is one. T he intcr locking 
may' not be complete. When the two peaks lire dis(-inct the 
sYlnptollls do not point strongly to intel-locking. . . ,. 

Tuning an Intermediate Oscillator 
I HAVE occasion to adjust wany superheterodynes with 

various intermediate frequencies, particularly 175 kc. ' ''lill you 
kindly tell how I can construct a simple oscillator and adjust 
it to the intermediatefreQuency?-B. W . J., St. Joseph, Mo. 

In the issue of Apdl 9th, last week, Fig. 1,000, 011 page 15, 
you will find a suitable oscillator cil'cuit. It is absolutely neces­
sary to lise only coil L to make all oscillator. For this coil use 
two spools similar to those used in the transformers to be 
tested. Connect the condenser C across only one of them and 
also use the same size 'tuning condenser. Couple the untuned 
coil closely to the tUlled, To adjust it to the desired frequency 
couple the circuit very loosely to a broadcast set and tune thiS 
set to a harmonic of the frequency you want. If you want 175 
Icc, tune it to 700 kc and adjllst oscilla tor to zero beat. You 
will then have 175 kc because the oscillator will no! cover any 
other harmonics. A similar method will yield any other fre­
Quency. For example, an osci llator that wil! tune to a narrow 
band around four hund.red can be adjusted to 400 kc by tuning 
the broadcast set to 800 01' 1,200 kc and then getting zer o bea t. 

European lIroadcast Frequencies 
WHAT are the freq uencies used ill E urop e for broadcasting 

porposes ~ I have been told that the bands fr om 150 to 300 kc 
and from 550 to 1,500 kc are used. Is this correct ?-L. L. ,E ., 
Bridgeport, Conn. 

It is partly trlle. A list of European stations shows that there 
are stations from 155 kc to 428.6 kc and from 523 to 1,530 kc, 
T here is a gap bctween 428.6 and 523 kc. It will be observed that 
the bands used in Europe are much wider than the bands used 
in America and that the higher frequency ban d is so wide that 
an Am{'rican set lVould not cover il. 

.. . "' 
Ripple Free High Potential 

I N A N experiment which 1 wallt to perform I need a very 
hig h, steady potential. No current is needed, only potential, but 
the voltage is so high that it is ilOt practica l to use batteries. 
i\,Ioreover, there must be no ripple. Can you suggest a method 
of getting the voltage? I have heard there is a way of lIsinga 
high frequency oscillator and conjunction with an ordinary B 
battery,- W .. G. F., BrOil.;", N. Y. 

You can set up a high frequency oscillator, say one of 1,500 
kc, powering this entirely with batteries. The output of that can 
then feed a full wave rectifier of exactly the same type as II 
rectifier used in a B supply. It would not be difficult to filter 
the output of t his rectifier to eliminate aU ripple, for the ripple 
frequency would be 3,000 ke. Even the rectifier tube should be 
heated with steady current. E.liminatiol1 of all hum frequency 
is essential, lor otherwise the hum would .be impressed .011 the 
output of the high frequency rectifier ~nd the filter for that 
1V0uid not take out the ripple. This scheme has already been 
used in experime ntation in physics where a steady potential of 
50.000 vo!t ~ wa s needed. .. ... 

Variation In Bias 
IS 1 T not a fact that when a resistor in the cathode lead is 

used for obtaining bias all a tube the bias varies with the sig­
na!l W hat caLI be done to eliminate this variation ?-B. W. 
W ., Covington, Ky. 

It is a iact. The higher the plate current the higher the bias 
and, conversely, the (ower the plate current the less the bias. 
It is obvious that this acts to reduce the signal, or the amplifi­
cation. Ordinarily referred to as reverse feed back, or degenera­
tion, The way to eliinina te it is to put a large condenser across 
the bias resistance. The larger the capacity the less the degen­
eration. When a condenser is used the variation is not nearly 
so great liS when it is not used because Ute condenser charges 
a nd discharges, holding the bias practically steady as far as the 
' ignal is concerned. However, with slow changes in the signal 
intensity the bias varies. Hence a self-biased t!tbe with a snlall 
condenser across it will act almost the same as an automatic vol­
Ullle control. On very strong signals th e bias is higher than on 
weak signals and hence the amplification is lower. However, it 
l ends to remove the Ulodulation rather than reducing the ampli­
tu de o f the radio signal. 
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WFlW, REGIONAL 
STATION, ASKS 
POWER OF 5KW 

Washin~ton. 
The Federal Radio Commission is asked 

by WFIW, Hopkinsvill~, Ky., to estab­
lish a precedent in ~rantin~ 5:000. watts 
power while the statlon mamtalllS Its 940 
ke regional channel· To date a "regional" 
channel means one on which power is 
limited to 1,000 watts, so that if the re­
quest is granted the channel would be 
effectively in the cleared channel. cla,s. 
Four frequencies had been set aSIde for 
higher than 1,000 watts, but this wa.s part 
of the original plan to which amendment 
is now proposed. The power was not 
5,000 wa !ls, however. 

If the Commission grants the request 
and establishes the precedent it is ex­
pected that many stations now in the 
regiollal class will ask for more power, 
and thus to be put in what amounts to 
the cleared channel class. The different 
claSSIfications are based on the power 
allotments, and these are determined by 
geograplucal, frequency and other consid­
erations. 

Ma.y Filvor the Grant 

Since other stations would be affected 
by the grant, if it is made, the Commis­
sion has notified them, so that they may 
present their argumtnts at a hearing. 

Althqygh when such notice IS given it 
almost 'fnvariably follows that all the sta­
tions thus notified show up with a long 
list of objections to the application, it is 
hinted that some of the stations on or 
near the 940 kc channel may be surpris­
ingly in favor of the grant. The re"ason 
is that if bigher power is obtainable by 
one station now in the regional class, 
other stations may look forward with 
hopefulness to the same conce5sioll, 
whereas of the gunt is denied to one it is 
likely to be denied to al\. 

Statio ... Noti6ed 

The Commission has never given a re­
gional station power of more than 1.000 
watts, except in the case of the four 
high-power regional channels-l,400, 1,470, 
1,480 and 1,490 kilocycles-which are spe­
cially designated to this purpose, accord­
ing to Commission records. 

Notification was given to WDAY, 
Fargo, N. Dak.; WCSH, Portland, Me.; 
KOIN, Portland, Oreg. ; WHA, Madison, 
Wis. ; KMBC, Kansas City, Mo. ; WBRe, 
Birmingham, Ala ., and WBCM, Bay City, 
Mich. 

Works of Art Televised. 
Works of art were televised when the 

images of four paintings at the annual 
exhibit of the Society of lndependent 
Artists were transmitted over 2WXA B 
recently. The artists who had painted 
the pictures spoke about them as they 
were being sent. The artists were John 
Sloan, pr~sident of the society, fred 
Gardner, vice-president, Alfred Maurer 
and Norman ] canne Bernstein. 

RADIO WORLD 

Subsidy Plea 
Is Turned Down 

'vVashington. 
According to a report to the Depart­

ment of Commerce from Trade Commis­
sioner Julian B. Fost er, Wellington, N. 
Z., the New Zealand Brnadcas ting Board 
has denied a subsidy i n Cla ss B broad­
casting stations of tit " t coulllry which 
had petitioned for monet ary a ssistance. 
In denying the petttion the Board stated 
that there are no sub sidi es available at 
this time which could be turned over to 
them. Many of the stations in this class 
derive indme from ndvcrtising and spon­
sored programs, and recently this source 
has been insufficient to meet the ex­
penses. 

Class A stations arc owncd and op­
erated by the GOVCrI\llI l' lIt, whereas elas. 
B arc privately owned . In all there are 
36 stations in the DOIllin io n at this time. 

LOFliN-WHITE 
IN NEW FIRM 

Sound Engineerinj.( orporalion, Ed-
ward H. Loftin , pres i.knt. has been 
formed, with olllct's at ;\42 Madison Ave;­
nue and laboralOril's at II West Forty­
second Street, Ncw York City. The whole 
field of sound reeardinK and reproduction 
will be covered by the .;nrporation's activ­
ities. 

The announcel1l~nt, s ' nl out by Eric 
Palmer, the corporation'~ publicity repre­
sentative, set forth: 

"One of the most int ercsting' of tbe 
many applications o f sound engineering 
work is that of Ih' d vulopment of a 
talking night leiter yst 'Ill, the company 
announces. This im'olves telephoning 
your message to the 'ntral ofllce. where 
it will be immediately r orded and held 
until the wires :Jre lIot busy and then 
transmitted to die o m e 01 destination, 
where it will again be r ' o rdcd, and this 
record is delivered in the ~ame manner 
as the usual telegr:~phic night letter. An­
other interesing phase 01 sound develop­
ment. say the engineers, is tha t pertain­
ing to the automatic r ccption of tele­
phone messages. A simple and cheap ap­
paratus has been developed which ' wilt 
take any message coming in over the 
phone w~i1e you are absent from home 
or office, which apparatus i$ not attached 
in any way to the telephone." 

S. Young White is vice-president. He 
worked out with Commander LoWn the 
Loftin-White direct-coupled audio ampli­
tier. H. R. Van Devcnter is secretary­
treasurer, Arthur Vii. D. Harris, execu­
tive vice-president, alld Edward A. Rock­
well consulting engineer. 

50 AMOS 'N' ANDY CHARACTERS 
More than fifty characters have been 

introduced inlo their skit by Amos 'n' 
Andy during the past three years. Some 
of these cnaracters have been on and off 
the scene at varying tillles for almost 
the entire period the pa ir have been 
broa.dcasting over NBC, while others 
have appeared for only a few words in 
a single episode. 
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NEW SCANNER 
AND MOTOR FIT 

INTO THE WALL 
Utilizing a I)CW type of scanning disc 

with a built-in synchronous motor, Wil­
liam Hoyt Pcck has devised a complete 
television projecting system which can 
be built into the wall of a room. 

This will project a nine-inch picture 
with a distance of only four and one-half 
inches between the dise and the screen. 
The motor and wheel combined are only 
one and one-half inches thick. 

1 n the ultra-compact scanner Mr. Peck 
has changed his light source from the 
front of the wheel to the top. 

D"vi"'ea Central Systeut 
His reflecting lenses are mounted at an 

angle around the periphery of the wheel, 
and the light is Ihus reRected onto a 
ground glass screen, either set flush with 
the surface of the wall or fastened into 
a picture frame and hung before the 
opening through which the neon tube 
may be replaced, if necessary. 

Mr. Peck is devising a central televi­
sion installation system so that the home 
or apartment building !nay be equipped 
with television in all rooms at a cost only 
a little greater than that of an equal 
number of loud speakerg .. 

Ma.y Shaw Up to 6-foot Pictures 
A centrally located receiver will sup­

ply energy to neon tubes with their asso­
ciated scanning systems, concealed in the 
walls of various rooms of the building. 
J n any of these ins tallations, the nine­
inch screen may be removed and one up 
to six fect tall substituted. 

Station Changes 
Changes in the list of stations by fre­

quencies, made since the publication of 
the list in the March 26th issue, follow: 

630 kc, WOS, Jefferson City, Mo. 
Change owner to Missouri State Market­
ing Bureau. 

860 kc, KMO, change frequency to 13'w 
kc, and power to 250 w. 

1010 kc, KGGF, new location, Coffey­
ville, Kans. (Instead of South Coffeyville, 
Okla.) 

1010 kc, WORK, York, Pa., York Broad­
casting Co. 1KW, New Station. 

l\2O kc, KRKD, new location, Los An­
geles, Calif. (Instead of Inglewood, Calif.) 

1200 kc, WASI. Change owner to Uni­
versalist Society of Bangor. 

1310 kc. Delete WFDV. See 1500 . kc 
below. 

1130 kc, WJJD. Change owner to 
WJJD, Inc. 

1330 ke, Insert KMO, Tacoma, Wash. 
KMO, Inc. 250 w. 

1360 kc, WCSc, Charlotte, N, C. 
Change ownership to South Carolina 
B'dc'g Co., Inc. 

1420 kc, KGKX, Sandpoint, Idaho. 
Change owner to Sandpoint B'dc'g Co. 

15QO kc, WFDF, Rome Ga., Rome 
Broadcasting Corp., 100 w. Frequency 
changed from 1310 to 1500 kc. 

IMPORTANT NOTICE TO CANADIAN SUBSCRIBERS RADIO WORLD will accept new 
lublcriptionl at the preaent ratea of $6 a year (52 wuel); $3 for lilt monthl; $1.50 for three 
months; (net, without premium). Prelent Canadian .ub.Cribe" may renew at these rates beyond 
expiration dates of their current subscriptions. Orderl and remittance Ihould be mailed not later 
than May 15th, 1932. Sublcril'tion Dept., Radio World, 145 W. 45th St., New York. N. Y. 
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MYSTERY YARN, 
DRAMAS, GAIN 
IN POPULARITY 

Dinner Muaic Popular 

Dinner music programs ill wbi ' il there 
is ' a wide range of selections, hoth instru­
mental and vocal, have a wid" appeal. 
Other stations in reporting a preference 
of many listeners to classical music state 
that the demands a(e usually [or th(~ more 
popular classical themes. OrCh(!, 1 ra mllsic 
is quite popular. 

Some sections of the counlry r ail most 
frequently for old-time songs, minstrel 
singing, fiddlers, and old melodies. The 
greatest demand of one station is [or 
square dance tunes, jigs, polkas, schot­
tisches, etc. Another states that it is 
called on most frequently to present bal­
lads and semiclassical selections. 

Among the variety of musical programs 
sought most frequently of the various sta­
tions are: Music appreciation, old familiar 
songs, Hawaiian misuc, fiddlers, barn­
stormers, piano, melodeon, varied pro­
grams of dinner music, hymns, songs and 
piano. Other programs include orchestra 
and solo, classical broadcasts of glee club 
ad orchestra concerts, minstrels, orches­
tra and classic vocal and chamber music. 

RADIO WORLD 

Board Warns on 
SO,S Interference 

'vVashington. 
I ( a broadcasting or any other radio 

~tati on causes interference with a station 
handling distress traffic "such station 
IIlllst immediately cease operation upon 
notice directly or indirectly from the sta­
t ion experiencing the interference," the 
Federal Radio Commission has ruled. 

Under the new rules of the Commission 
a station is no longer required to keep a 
(;ontinuous Ii tening watch for distress 
signals. However, should undue interfer­
ence result from some broadcasting sta­
tion the Commission wilt "eQuire that 
station to keep a listenin" watch continu­
ously during the hours that station is in 
actual operation. 

BRITISH TRY 
DUAL SYSTEM 

Wasilin",ton. 
A British company has worked out a 

type of wire radio system by which radio 
programs can be received with loud­
speakers over a line from a central radio 
receive,. of high power, according to a 
report from T,.ade Commissioner Floyd 
E. Sullivan, London, to the Department 
of Commerce. The company eng-aging in 
this business is Standard Radio Relay 
Service. 

Selective radio receivers with high 
power amplifiers are located at central 
points in each district and the programs 

,are picked up and sent out over wire 
lines which are tapped at intervals to 
serve subscribers. Dealers as well liS in­
dividuals arc taking advantage of the 
service. 

The subscribers are required to pur­
eha~e the usual post office license, which 
i~ compulsory in England, and a charge 
of I shillin" six pence per week is made 
for the service. Loudspeaker may be 
either purchaser outright or rented. 

Freedom from interference and the an­
noyance of maintenance are the induce­
ments held out to pro~pective subscrib­
ers. Only programs of English origin are 
picked up and sent out over the ~ystem . 
and those who prefer to listen to distant 
stations in Europe and elsewhere cannol 
lake advantage of the service. 

J. L. Baird Is Nearly 
Ready with New Set 

London. 
A new type of television receiver will 

soon be placed on the market by the 
Baird TeleVision, Ltd., according' to re­
ports. 

This new receiver is said to operate on 
the mirror drum principle and to be 
capable of throwing a la,.ge picture on a 
screen. The device is stilt in the experi­
mental stage. It has been in the labora­
tory stage for some time, for when Mr. 
John L. Baird, the inventor, wa in New 
York la st Fall he told newspaper repre­
sentatives that he was then working on 
such a. system. It is also recalled that he 
did not consider it necessary to have a 
wide frequency band necessitating going 
into the higher frequencies to get quality 
pictures. It is not known at this time 
whether the new system will utilize broad­
cast frequ encies or higher frequenci es , 
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PHOTO-ELECTRIC 
CELLS AID WAR 

ON CRIMINALS 
The "electric eye" or photo cell can per­

form many functions more accurately and 
more faithfully than the human eye. As 
an aid III the prevention and detection of 
crime, this agency of modern science is 
unsurpassed. 

The photo cell may be utilized as "super 
watchman," giving Immediate warning of 
an attempt to enter a building. For such 
purposes an inira red or ultra violet light 
projector is used to throw an invisible 
beam across windows, doorways or corri­
dors of the building to be watched. This 
beab (s dIrected upon a cell connected to 
a miniature relay. 

The relay is adjusted so that it IS held 
open as long as the beam falls on it . The 
)]loment an intruder intercepts the invis­
ihle beam, however, the relay trips. This 
closes a secondary power relay, which 
may be used to energize a number of 
alarm bells at variou! pomts and also to 
turn on lights throughout the building. 
Cutting one or more wires between the 
cell and the power relay will produce the 
~ame effect. Of course the output leads 
to the various alarm signals should be 
well protected. 

Keeps Watch Over Child'. Crib 

In addition to guarding windows and 
doors, a similar system may be used to 
keep watch over some particular point 
within the building, such as a child's crib, 
a safe or jewel case. The projector should 
be mounted rather high up on the wall, 
with the cell supported on or near the 
(loor, so that the rays travel diagonally 
downward in front of the obpect to be 
protected, With such an arrangement, 
it is practically impossible for the intruder 
to avoid disturbing the system at some 
point, thus settinR off the alarm, Buzzers, 
bells, sirens and electric lights may be 
used [or signals in any combination not 
exceedng 100 watts. The more of these 
devices that are arranged in parallel the 
greater will be the security of the entire 

.system. 
At the same time that the alarm system 

is put il1to action, a relay may be em­
ployed to actuate the mechanism whereby 
a concealed camera will take a picture of 
the intruder, Along these Jines, a photo 
cell device bas been designed which em­
ploys 0 standard motion picture ca.mera to 
take a single picture of every person t>'ass­
ing R certain point. 

Used for Color-Matching 

Thus everyone elltering a bank, a vault 
or a similar place will actuate the mechan­
ism by intercepting a beam of light 
directed on a photo cell, and his picture 
will instantly be recorded on the roll of 
film. In case of a hold-up the film is 
developed and the bandit can then be 
identified by comparison with rogues' 
gallery pictures. 

Another interesting "crime detection" 
application of photo cells is the police 
"tell tale" system, whereby a watchman 
01' police officer in making the I'ouads of 
the shops on his beat, throws the beam 
irom his pocket flash-light upon a pho­
tronic cell in the shop window, thereby 
momentarily tllmill~ on all the lights in 
the store. This is done without entering 
the premises. After making his inspection 
the light is removed from the photo cell 
and the photl'Onic relay promptly turns 
the store lights "off." 

l 
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A THOUGHT FOR THE WEEK 

T HE /lMERfCA N SOCIET Y 0/ Com­
posers, A111hors alld Publishers, willi 

hcod/)llarle,'s i/I IIII! PM(m rOllnl Building, Oil 

T imes Sqllar e, N e1.V York Cily, is preparing 
US IIC'lV tariff Qf clr1Jrgcs-a"d, oil, how III os/! 
who m'e payillg f or the " permission 0/ tire 
copyright O'lwel's" or/! going to pay Ih,· 
piper! Yo" see, most pllbtis/wrs, compose/'s 
(/nd Ofllhot'S arc 1lfemb4'l's bl NIl! Sociely, 
alld Ilrerefo/'e it is almosl imposswle to 
oUer o'~y llilld. 0/ " progl'(/:/If, witholll IIS; II .I) 

sOlJle of Ihe lIIallY I/wllsollds of Jlflllr vcrs 
prolccled by copyrighi. This nocessity fM' 
gt:lli>lg cop)'I'iglzt per'mission starts with lite 
smallest ,'csto-ur(mt tlral h".r a· tWO -'III(J'" 01'­
dlestro olld j,~cltldl!s lire biggest radio ./0-
tiollS tlrat p"ovitla sYll l-plrd111' M'chas/ros 0 1' 
gl'OlId opera progl'a1lls. The Soci ety IhrO(lt­
ells to iI/crease present copyright fees bllr 
/JlmMed 'per Ctllt.. Watch t.he fill' f ly I 

Master Padding! 

F OR constructing and servicing super­
hetel'odynes it is necessary to under­

stand padding. Superheterodynes use an 
intermediate frequency lower than the 
lowest broadcast frequency and ther~ is 
no escape from padding in circuits of this 
type. The modulator tuning is ju~t like 
any other t-r-f stage. and the same lS true 
of the r-f stage itself, if one is included. 

But the oscillator has to tune to higher 
frequencies. since the oscillator frequency 
is standard now at higher than the signal 
frequency. For any given setting the 
oscillator should tllne to a frequency 
greater than the signal frequency of that 
setting by the amount of the intermediate 
frequency. 

About as handy a I)iece of information 
as any that coulci be obtained is the tUII­
iog curve ior the receiver when the set 
is workecl simply as a t- r- f circuit. Then 
one knows what to expect in dial read­
il'\J::'s for signal frequencies. By removing 
the control grid connections from the 
first and second detectors and runing a 
wire from the lead that went to I'irst 
detector instead to the second detector 
control grid, the t-r-f curve is obtainable. 
Perhaps only two points will be desired­
the extremes, if possible, otherwise as 
close as possible to the extremes-and 
broadcasting stations can be used. 

Then the trick is to make the oscillator 
a t these two or more settings register the 
sum of the signal and intermediate fre­
quencies. A series condenser is used. 
called the padding condenser. which for 
0.00035 mfd. at 175 kc or thereabouts is 
700-1 ,000 Imnfd., and for 0.00035 mfd. at 
400 kc or thereabouts is 350-450 mmfd. 
The oscillator inductance is lower than 
that of the r-f coils. Normally one does 
not have to attend to that. The receiver 
has the coil. or if the set is being built. 
the data for the coil are given or the coil 
itself is obtainable commerciaHy. A vital 
operation, then. is to register the oscil­
lator setting for the . lowest broadcast 
frequency. But bow can it be done if oue 
is not certain of the intermediate fre-
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Salutation from NBC President 

MERLIN HALL AYLESWORTH. 

I T affords me considerable pJeasure to salute RADIO WORLD upon its 
Tenth Birthday. 

Organized broadcasting was only eleven years old last November. So, 
you have been recording the story of radio's growth almost from the 
\'ery beginning. Few I?ublicatiolls, devoted 'exclusively to broadcasting, 
can lay claim to this distinction. 

I hardly need remind you that the development of broadcasting has 
been rapid or, that its growth has exceeded even the most optimistic 
predictions of its founders. Until a short time ago this growth was 
chiefly physical. Today we see evidences of artistic development and 
radio is assuming increasingly greater cultural and educational responsi-
bilities. M. H. AYLESWOUB: 

quency, or at least that the intermediate 
channel is in tune ? 

The illterlll 'diat e channel ha il t he 
at or ncar til, I) rcsc rihed int'rm 'diate 
irequcn y and mil t h ' lill'd up. If >,011 
havcn't all oscillalor fo r th e illt "rmCdla l 
fr equency, at lease y<'11 can make One of 
the intermed iate _ IlIg-CS oscillat e" and beat 
with a broadcasting station thcrwise 
tuned in. Bnl it i highly lIdvisable t 
have the oscillator. If a variable con­
denser of 0.00035 mId. is II sed. voltages 
made access able by an adapter that lit·s 
into a receiver socket. 'you an II. C a 
small 3OD-turn honeycomb coil and a 
small 800-turn honeycomb coil as second­
aries, picking up one 01' the other by 
switching, and have an oscillator tha t 
will serve fo r 150-300 kc for 450-225 kc. 
approximately. Feedback may be intro­
duced in any manner, including a smaller 
honeycomb in the plate circuit. coupled 
properly to the grid winding. 

When the intermediate channel is lined 
up and the low frequency oscillator set · 
ting padded, the high frequency r-f and 
detector line-up can be made by adjusting 
the r-f and detector trimming condensers, 
and then the check-up made to be sure 
everything is all right. 

These precautions should be takcn. the 
padding problem should be removed from 
the realm of uncertainty. It is not a hard 

pro bl em to 01,,(\, and a ttempts to service 
I>r bllild Stl 'h superheterodynes should not 
he IIlIa c ' mpauied by the service devices 
t ha t all recognized engineers say are 
lIec ssal'Y, bllt that so lIlany others feel 
they can dispense with and suffer no 
c.o Il Se(JII nce. The suffering is intense. 
Tit· folly runs high. Keep away from 
thi~ trouble by mastering the theory and 
qllippillg' yourself with the devices for 

J'Nitlcing the theory to profitable practice 
in vcry case. " 

OLD PATENT OFFICE BUILDING 
I HAVE just been to Washington and 

admired the Grecian ar"; itecture of the 
old Patcllt Office buildiug. Please let me 
know how old it is. A. C. T., St. Palll, 
Minn. 

The present building was built in and 
has been occupied since about 184{). Prior 
to that time the Patent Department was 
first in Blodgett' s Hotel on E Street. 
between Seventh and Eighth. This build­
ing was purchased in 1810 and occupied 
by the Patent Office alld the Post Office 
until it burned December IS, 1836, dc· 
stroying 7,000 models. It was tbe only 
public building not burned by the B.rit­
ish ill 1814. The Patent Office is now 
housed in the large new Department of 
Commerce building. 
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STATION SPARKS 
By Alice Remsen 

A Gypsy Call 
For Frank Parker, of 

A. & P. Gypaiea 
Monday., 9 p. no.1 Thur.day., 10 p. m. 

Ob, come with me and my .,.ravan, 
My wandering abode; 
And leave the dOlle. of the city, 
For the lure of an open road; 
For the ruddy glow of a campfir. 
Shining through .centecl dUlle, 

Tempting you to a rovin, lifo 
In placo of the wornout hu.1e 
Of .tuHy, prim convontion, 
That .tifle. the loul within, 
And .motben the hope of freedom 
With the blare of • cit,'1 din. 

Ol~, come willi IIIf IIl1d "'.1' '""111'"11, 
My watlderill.f} n/J"d,'; 
A'ld leave lIn' .1'1(1110 "j iI,I' I ill' 

For Ihe 11Irr "I 1111 "(" ' 11 ,,.,,,1, 

• • • 
Tho MUlic of tho A. 6; I' . Gyp.iel 

and the sweet sil1j.(illj{ IIr 1' 1'11111, Parker 
should be ellolll(h III 1111'1' IIllvh",ly 10 turn 
the dials tht·ir WIIV . , 11 Mlllld"v 1111<1 Thurs­
dayevellilll(s. 11 1;1'1'1 11"llid, IIlwav~ man­
ages to hav'~ wllrl!.whit.- 1I11I,i,' 1I11t! Frank 
Parker is all ,) 1<1 Illvorll,· II( lIIille . 1£ 
you've 1I0t alrrll,ly Illtldr Ih"ir IIcqllaint­
ance, take III y til' 1I11t! 111111' ill . M 011 clays 
at !) :00 \I. III. WEAl' ; IIl1d Thllr sdays at 
\() :()() p . III. W J Z. 

• • • 
Th. Lat •• t R..,rult to Radio Through 

WOn. ill UIIII ( 'llIvlllll, (111'111"1'1\' o f vaude­
ville, who hriJlI{" h,·,' ""IUI'III1V of players 
each 'l'hundn I' It I .I : l.~ p. III. in 11 sketch 
el~titl(: ,1 .. 1\.," '\' :-;tttilinv, ... M i~~ Clayton 
Will j{IVI~ a .,·rt,·~ /II f"III' IJt · "a,ka~ts . 

• • • 
The Linit natl. CI,,10 lea -, . 1c:'II1'Cct the 

persolllll'l of ito. PI·/lV,I' 1I1t. Ilt-rcafter 
Allie Lowe ~til," , will I" ' pl ,,,'" M arl{are.t 
Santrey as "Ih,' inl"ni"II' ''''''; 1111: I{o/lick­
ers will he lie" 'IlInl'lrl IIlId a clifTcrcnt 
guest soloist will hr. 1i~11I'<l ,·I\,.h week. 

• • • 
Georgie Jellel Rac:alll tl.1' Time when 

he and Eddie Call1lll' , 11" ,·,1\1I1j.(sll·rs in 
Gus Edwards' show, IlIollf{ltt II little girl, 
a newcomer, was gCll ill J,f t 0 11111 ' 11 ap­
plause when she played II(: vlolill. When 
she took her next bow til IV r neither 
side, also carrying violill " ;111(1 b wing. 
I think the name of th e IIItI girl was 
Betty Washington, and n,tly i, s till tak­
ing bows with her violin ill vlJud c"ill . 

.. . . 
B .. il Ruy.dael, DI.tinguilhed Announcer 

of WOR, surprised his many fl'i nds re­
cently by sin~ng on the prog r;) 1II o f the 
Bamberger LIttle Symphony. It 1\':.1$ the 
first time I had heard Basil sing, but I 
hope it won't be the last, for he proved 
to own a delightfully resonant bnsso ;)110 
sang several operatic solos, includinJ:( the 
aria for basso from "The Magic Fillt c." ..... 

Frank Ford., Who Run. a Dramatic 
Stock Company over in New Jeney, ha~ 
written a series of radio sketches called 
"Sunset Sketches. They will be heard 
with a commercial tie-up on one ot tbe 
big chains some time next month. 

* • • 
Another New Program, "Four Boy. and 

a Girl," may now be heard over an r BC­
WJZ network every Monday at 9 :30 p. m. 
Frank J. Novak, Jr., the versatile band 
leader and instrumentalist, directs an en-

sClllhle of five, including himself. It con­
sists of four male instrumentalists, two of 
whom also sing, and a young girl vocal ist. 

• • • 
Brad Browne and AI Uewelyn also 

have a new program over WABe and the 
Columbia network, Tuesdays and Thurs­
days ,at 8 :45 a. m. Brad Browne will be 
remembered as the originator and keeper 
01 "The Nit Wits." He has been heard 
wit h Llewelyn in "Cellar Knights," "Tramp, 
Tramp, Tramp," and many other programs 
during the six years of partnership in the 
I usiness of comedy. The program will be 
known as "Brad and AI," a'nd is spon-
ored by William Rogers and Son. .. ,.. 

The Recent Debut of the" Brummel of 
SODg" brought a new name to the radIO 
finnament and a new voice to listeners­
in. His name is William Hall and his 
voice is a magnificent baritone. He may 
be heard on the Howard Qotbes program 
each Sunday evening at 6:30 p. m. Bill 
Hall was born and schooled in Brooklvn. 
He is tall, six feet, five inches, has blue 
eyes and is definitey handsome. 

* * " 
Sidelights 

HOWARD CLANEY'S hobby is water 
color painting, ... JAMES WALLING­
TON was once a college correspondent 
for the Rochester (N. Y.) "Democrat­
Chronicle," when he attended the Uni­
versity of Rochester. He also sang bari­
tone with a college quartet and with the 
Glee Club. Must say, Jimmy, that you 
picked out a good one when you picked 
the Flower City. I lived there myself (or 
a few years .. . . THE PICKENS SIS­
TERS have a younger sister, Patti, who 
also is talented vocally. It looks as if 
Ihe trio wilt soon be a quartette ... . 
RUTH LYON likes to ride horseback ... . 
so does FRANK PARKER. . . . T. DAN­
IEL FRAWLEY managed stock: (he­
atrical companies for many years. With 
his own organizations he made eight trips 
around the world. His itinerary included 
Japan, China, India, Java, Burma, Cey­
lon Egypt and Africa .. . . WALTER 
WiNCHELL began his newspaper work 
writing a column for a theatrical weekly, 
"The Vaudeville News." And well I know 
it, for I was on that paper, too, and WaI­
ter used to ~ritici2e my poetry-and how! 
... ALINE AND PETER DIXON never 
dreamed their audience would take them 
seriously when they announced they 
needed seeds ior their imaginary garden 
in "Raising Junior," so now the Dixons 
are using some of the seeds received on 
a real garden at their home in lAng 
Island ..... JESSICA DRAGONETTE 
has recovered from the serious attack of 
laryngitis which caused her to desert the 
air for awhile . .. . JUNE PURSELL is 
being used as a model for the cover of a 
popular magazine .... RUTH ETTING'S 
hobby is dress designi'lg. 

ANSWERS TO CORRESPONDENTS 
STAIN LEY B. SZAFRANSKI South 

IJ.end, Ind. The WGN program; ,Ipainted 
Dreams," cloes not come through a New 
York station, but I shall try and get all 
the particulars for vou and let you know 
ill a future issue. Am glad you like "Sta­
t ion Sparks." 

ANNE LAHEY, Paterson, N.]. Gene 
and Glenn are not brothers. Their pro.­
gram originates from Station WTAM, 
Oeveland, Ohio. Write direct to them for 
their photograph. 
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Biographical Brevities 
About Lanny ROM , 

Lanny Ross was born in Seattle, Wash­
ington, o{ theatrical parents. His father, 
Douglas Ross, is still well known as an 
actor and producer, and at the present 
time is prodUCing plays in London, Eng­
land. The first five years of Lanny's life 
were spent in Seattle, the ensuing five he 
was on the toad with his parents. At the 
conclusion of this itinerant period in his 
liie Lanny attended school in Long Island, 
swam, played balt and disported himself 
like an average American lad. This was 
in 1913. 

His grandfather's death in Seattle took 
the family back to the Northwest. Dur­
ing this time Lanny joiaed tbe Boy Scouts 
and proved himself a good salesman for 
Liberty Loan Bonds and War Saving 
Stamps. 

"I:hen came a period at a private school 
in Victoria, British Columbia, where 
Lanny acquired an Eton veneer and 
learned to play a good game of cricket­
he still does. After a short trip to San 
Francisco, the next chapter in the story 
of Lanny Ross swings to New York, 
where he entered the Cathedral Choir at 
St. John the Divine as a boy soprano. He 
next pursued his education at Taft School, 
where he forsook cricket and baseball for 
the cinder path, Upon graduation he 
matriculated at Yale, glorifying Eli on 
the track. Then Lanny came to New 
York and took an audition at NBC. Then 
began his gradual climb up the ladder of 
fame, and when the Maxwell House pro­
gram went to Columbia it secured the 
young baritone for soloist. Lanny re­
cently received a law degree from Colum­
bia University and a scholarship from the 
]uilliard Graduate School of Music. He 
devotes his spare time to the study of 
operatic music and the German and Italian 
languages. 

Lanny is a good-looking chap, six feet 
tall, with dark gray eyes, brown bair and 
a most intriguing smile. He is unmarried 
and lives with his family in an uptown 
Manhattan apartment. He spends all bis 
spare time at home. His mother is a tal­
ented musician, and played piano for 
Pavlowa several seasons in London. 
Lanny is without affectation and artistic 
mannerisms and attributes Ius success to 
his mother, who guided him through his 
school, college and radio periods. His 
hobbies are running, study and reading. 

*" .. * 
Alice Remsen's Selections 
SUNDRY SUGGESTIONS FOR WEEK. 
COMMENCING APRIL 17. EASTERN 

STANDARD TIME USED 
THROUGHOUT 

April P.M. 
l1-N. Y. PhIlharmDnic Symphony .. WABC-l:OO 
17-Footl~t £ChaM ..... ... .... ... .. WOR-II-:3G 
(Marie C3rdInaIo, AIlco R"ou"n, Georg" Shaclcloy) 
IS-A. BJ!tI P. Gypsies ............. .. WE.AP- 9:00 

(Frank Park.,.. ..... d Hany Horlick) 
I8-Evenlng in Paria .. ... , .... . ....... . WABC A:SO 
(Mu Ro~n, Pierre Brul1lOD and Max Sm.oIell) 
1~1\Ck and Jean .. .... ............ ... WOR- 1:6 

(Jack Arthur and Jean King) 
I&.-Sweethe.>.rt Program .. ............. WJZ-I0IlS 

(Jobn FOllarty) 
~t1UICG 818' Time Pragnoln' ........ WEAF- &:00 

(Jad< Arthur and Allee RIIl1I5CD) 
2:9--Playboy Hcmr .• . .... , •...... . ... . WABC-I0130 

(Norman Broicenshlre. Welcome Lowl. and 
Nat Brusllom 

%l-Bt.,clutone Plantntloll ....... .. .. _ .. WJZ- 9:to 
Julia S""deI"SOD ADd FI'MIk Crurnlt) 

21-Tho &fPr's Bowl ..... .. ......... WOR-l0:ts 

2Z-~~ J~~.I.~~ .. ~~. ~~~jL 6100 
(Aline Bony, Peter Dixon and Raymond K>sitrlrt) 
2Z-Maxw"U Ho~ T""" Blenders . .. , W ABC- 1t15 

(I..atmy Ross) 
2:3-The B"';"ht Spot .. .. .... .. .. . ..... WABC-1:30 

(CITt Lombardo nnd Ht. OTch •• tra) 
2:3-Tho ttl .. S)'D'pbony .. . ... . ... .... WOR- 8:00 

(If YOtl care to k,toUJ something of yom' 
lavon'le artists, dyop a caYd 10 the cOllductor 
of this page. Address he.' : Miss Alice 
RetllSI!l', coye Radio World, 145 W . 45th 
St .. New York Cit:;, .) . 
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AUDIENCE UP 
22 ,000,000 IN 

2-YEAR SPAN 
The "umber of radio sets in homes in 

the United States is consta ntly increas ­
ing , and the Ia.ct that the .number in­
creases even during a depr essIon IS taken 
to m ean tha t radio's position is \horoughly 
well es tablished. 

W hi le mo,t of the set a nd tube manu­
fa cturers ha \'e not been able to make any 
money during' thei r pa st fiscal year, or 
have shown only a. slight margin of profit, 
as compared to a substantia! O.ne the pre­
vious two years. average, It IS expected 
that because 01 the increasing market 
those who have been able to weather the 
storm will be in an ellviable posit ion soon . 

The number of r adio -equipped families, 
coun ted t\\'o yea rs ago as part of the 
census taken by the Department of Com­
merce. showed that 12.000,000 families had 
radi o sets Ollt of a tota l of about 30.000., 
000 families . 

4,SOO,OOO Incycase 

In th is connection a " family" wa s taken 
to mean a n)' group Iivillg in the same 
household, and thus an entire orph.an asy­
lum or other institut ion would be counted 
as one "family." 

However. during the two years the 
numb er of families with sets has increased 
about 4,500,000, so that the total is 16,500.-
000, as compared to a total of 35,000,000 
families . The percentage was about 40 for 
the cenSLIs figure,s, but it is now .7. It 
is expected that before the prescnt ):'~ar 
is out nlOre than haH of the total famlhes 
in the United States will have radio re­
ceive rs a nd that in less tha n ten years 
75 per cent. of the families will have them. 

Conflicting Condition. 

The g reatest percentage of sets is found 
in the large centers, so that there are 
many places in the United States right 
now where more than hal{ the total uum­
ber of families have sets. Also in sections 
not well developed, including those with 
nOli -homogeneous populations. with co!J­
siderable population in the class called 
economically underprivileged, the percent ­
age of sets runs very small, sometimes 
under S. 

New York State is first, with the larg­
est number of sets, although Massachu­
setts has the largest percentage. Penn­
sylvania has the second largest number 
of sets. 

The census figures gave 4.1 as the aver­
age number of persons per family, so on 
the basis of 16,500,000 families with sets, 
assuming 4.1 still holds, the listening 
audience may be estimated at 67,650,000. 
The census figures for 1930 estimated the 
listeners as 45,500,000, approltUnately. 

Dog Hears Own Bark 
That Encircled · Earth 

Schenectady, N. Y . 
A wi r e-hai red ter rie r owned by one of 

the engineer s of the General Electric 
Compa ny had a great time barking a t 
h imself around the w orld dur ing radio 
tests of a hook-up. T he terrier barked 
into the microphone a nd a moment la ter 
he heard his own' bark on a lou dspeaker, 
after that bark had gon e a round the 
world by way of Holland, Java, and 
Australia. T he dog kept up the bark ing, 
having a g rea t time. The operators, too, 
enjoyed the demo nstration. 
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Rolfe's Tempos 
Various Now 

B. A. Rolfe and his orchestra a re back 
on the air, They play over the W JZ ne t ­
work of the NBC. Rolfe formerly was 
with the Luck), Stri ke prog ram, and 
played fas t tempo music. a ll choruses . 

.. I'm going to play dance numbers in 
every known tempo," said Rolfe, rcferdllj:l: 
t o the new program. 

He has a sponsor a nd will h ead the 
Ivor y P rog ram, Thursdays, 8 :30 p. m ., 
E ST, is the schedule. 

ULTRA WAVE IN 
AIRPLANE TEST 

Har tl,'nl . Co nn . 

The American Rad io Rckl ' I . ·ag lle. the 
organization of th e ama l(Jur ol)C ra tors . 
conducted a success ful (I llwn ~ l rat i n o f 
communication betw · n ':rOLlnd nnd air­
plane, using an lIltr ll W:lV ' . 

Joseph Lyman, of L1 t(> II , pil (l lcd the 
airplane, while Da ni'l )(.: 11 ' , . Bos ton 
amateur, was ab(lnrd a ~ opera t 1". Am a­
teur st a tions belw 'en 130. l II IHI New 
Yor k had been inform' <I of th' t e~ t and 
more than 100 operators tri d w I)ick up 
the conversatio n or mainta in CO II Il,C·t with 
the plane, 

A statio n es tablished by t it I , ag lle on 
Sheldon Hill , outs idc Ha rl fMu . a rried 
0 11 two-way communica tion with th f)lan c 
and many amateur s throllg hout a 2S-mile 
zone also lis tened to the t.alk. Th· 1)lane 
was over vVorcester at the tim e. 

One of the amateur ba nd s i ~ 7(, ren ti ­
meters. 

As ultra waves tra vel nlllch a light 
does, alld are affected by b, lnl ··ting 
objects as well as limited to tIl r :l nge 
of sig ht, it was pointed lit tha t two 
planes at a sufficient altitude could carry 
all a cOllver ' ation without <l nn J<' r or b '­
illg heard frOIll the grollnd. a lld rl h, tha t 
there migh(' be semi-secrecy in Mrollnd­
to-pla ue commuuication. 

Labor Plans Chain H 
It Gets Clear Channel 

\Vashington. 
Stiff renewal of the fight for II <:1 nrcd 

charmel is being made by organi7.ed labor. 
A bill has been introduced in the Senate 
authorizing the Federal Radio COlllmisslon 
to grant such a channel. A subcommittee 
of the Senate Committee on Interstate Com­
merce held a bearing on the measure at 
which represcntatives of WCFL ChicD.$o, 
the labor station; the American Federa ltOl1 
of Labor, and of railroad labor organizations 
argued in favor of the bill. 

E.. N. Noc.1des, general manager of 
WCFL, and representing the Federation, 
cited a resolution of the Federation to tJle 
effect that dIe Commission had awarded six 
or seven cleared channels to "overlapping 
interests" and asking for an investigat-ion of 
these assignments, , 

WCFL shares time on 970 kc witlt KJU, 
Seattle, W'ash., and since KJR has night 
hours, the labor station is confined to day­
time operation, 

"We want a cleared channel for labor," 
said Mr, Nockles. "We believe the only 
way we c..1n get it is through Congress, 
Once permission is received to use a cleared 
channel we will spend froru $300,000 to 
~400.000 to establish a chain of labor sta­
tions 011 that chanuel, with the centTal sta­
tion located in Chicago." 
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OUTDOOR VISION 
PICKUP CALLED 
"YEARS AWAY" 

Besides conducting a campaig n against 
extravagant claims for short-wave devices 
the National Better Business Bureau is 
investigating the claims made by 90-
called television companies that offer 
stock to the public for sale. 

FOI' the most part the experiments 
made in the television field by companie,s 
that hold transmitting licenses have been 
financed as part o{ the laboratory budget 
of la rge undertakings, but some com­
panies have entered the television field 
without any transmitting license, with the 
idea of manufacturing receivers. Some of 
these companies have resorted to the 
practice of publishing wha t looks like a 
ncw.spaper, and which deals with financial 
topics. including, of course, tele "ision. 

Praile for Par-ticu.lar Stock 
The stock of the compatl)' is lauded, II~ e 

statements made are quite optimistic, and 
the prospective customer to whom the 
paper is sellt finds that a personal visit 
or a telephone call naturallv will follow 
in a fcw days. Then spoke-n words add 
glories to the prospects of the s tock be­
yond those bestowed 011 the printed pag<l. 

The Bureau warns investors to be warv 
of television stocks, particularh' as the 
present situation does not warrant the 
statement that television as a mode of 
steady entertainment has actually arr ived. 
Just what degree of perfection television 
should reach before it may be called com­
mercially practical the Bureau doe.s not 
state. 

Big-Seale Taillvision "Yean Away" 

Its uttcrance on this subject follows: 
"To estimate th e approximate time when 

tclcvision will arrive requires an under­
st.anding o f what is popularlv understood 
as '.televis i<;l1. If it is the t.ransmitting by 
ntdlO of plc.tures of people or obj ccts in 
motion and capturing them by SOllle 
equipment that will in turn reproduce 
tham without great detail so that they can 
be seen Oil a small screen or through a 
peephole, th en it has been an accomplished 
fact for some venrs . 1£ the l)oPlllar con­
ception of television is the broadcasting of 
elaborate outdoor events, such as baH 
g:llnes, so that continuous images can be 
observed at di s tar~t po!nts in satisfactory 
de tnll and large sIze sllnultaneously with 
the netion, the n, judging £rom the proJ>.. 
lelll whieh science must surmount before 
t his ;;~ accolllplished, television is years 
away. 

Guardian of Apes 
Enjoys His Radio 

I n an isolated experiment station near 
Orange J:'ark, Florida. a youth ful scientist 
is living with a group of anthropoid apeS 
and Will iam Shakespeare for company. 

The: apes arc there as objects of an 
~xpenment which the scientist is carry­
tng oul under the auspices of Yale, but 
Shakespeare enters the party every 
Thur~day by way of a n 1 BC network. 

It IS on 1:hursdays that Shakespearean 
plays are presented by the Na t iona l 
Broadcasting Company, with students of 
the University of California as actors 
Far away in Florida, the listener pick~ 
up tbe broadcas t from San F rancisco a nd 
enj oys "the plea a ntest quarter ,hou'r o f 
th e wee k." 
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TAX OPPOSED 
IN TRADE PLEA 
TO THE SENATE 

The radio itHlus lrr . t lin~ l1 ' l1 I. dio 
Manufa cturers Associa t ion. til '. , i pl'C­
pared to appeal to til . '. :; ' II It t rol' 
relief from the ex,ci ~ \ ~ X f liv " per cent, 
on radio and phO llo~r!lph , ~I !cs ridopted 
by the House of R "pr' ··lIta t l\'CS. 

The propo~ed I'aclio In :.: would iall ,on 
the public, cOllld 110 1 b ' h.(J rn· by an in­

dustry already ' v(; r ' ly In !~e n, and "c,!lIs 
for radio (Illd a I \ 0 111 r selected I.n­
dnstries to hc:\I' I II ' burden of. spccla l 
manufactll re rs' laic I.axe , accordlllg to a 
statcillent i ~ I II -<1 h)' Oond Gcdd~,. exceu­
tiv' vi ' ' - IW' idcllt 0 the aSSocIatIon. 

"Til ' r tldl illdll try is elltirely wiUing 
t l) .oni ti blli. '(Il\ally with o~l~crs to the 
(;0\1 JI m nl' rCv'nlle necessItIes and ac­
e lIil' ~ ' cI ill I h· House \Va)' s alld Means 
' 01llrn iU . PI' posal fo r a general ma~\\­

{a t~lrt r ' sales tax, eyell to the COil sld­
cr:d,1 ex tent of 2.25 per cellt ," sa id Mr . 
( ;cddl·~. 

Attacks House Action 

"N ow in the 'revolt' oi the House 
a~ain s t 'its leadership ann in its hasty, 
hystcrical adoption of 'any sort' of .taxes, 
radio and a dozen other selected indus­
tries are penalized and stigmatized as 
luxuries or semi-luxuries and asked to 
bear the entire burden of taxation Oil 

all industry. 
"The ill-considered. unfair and disc~im­

inatory results in the House are obvIOUS 
and the radio industry is prepared to 
appear to the Senate. 

Cites Radio's Service 

"In its widespread service ro the public 
:IS a great agency of communication, re­
lig ion, education and daily individual and 
natio nal development, as well as enter­
tainment, radio cannot be fairly classifi ed 
a a luxurv, semi-luxury or non-essential. 
I.ike the daily newspaper, which is carc­
fully cxcmpted in the House bill from allY 
:IClditional tax burden, radio is a daily and 
vital means of communication. Its use is 
universal and we oppose a special dis­
.;rilllinatory tax on this great service to 
the millions of the American radio public. 
The classification ot radio, with cosmetic3, 
<'''IIc1y, etc., as a luxury. is absurd . 

Cite. Thr.... Loues 

"Annual reports published of three 
promincnt radio companies reAect.ing in ­
dustry conditions which are general, 
report 1931 losses, respectively of $182,-
080, $215,597 and $1,447,253. The special 
excise tax of five per cent. on manufac­
turers' salcs of radios, phonographs and 
accessories, therefore, is one which neces­
sarily will be borne directly by the buy­
ing public, as it callnot be absorbed by 
the industcy. 

Revenue Will Be Leu, He Say .. 

"Furthermore, the revenue returns ex­
pected from the proposed radio tax will 
be much below the estimate of Federal 
experts. Not $t1 ,OOO,OOO, as estimated by 
House and Treasury experts, but $7,731 ,-
750 in taxes would be realized at five per 
cent. based on 1931 sales if equaled in 
1932, which is improbable, especially if a 
sales tax is added to reduce volume. Tax 
burdens always increase sales resistance, 
increase prives to the public. and, there­
fore, decrease volume of sales. The ra dio 
source of taxes would be unquestio nably 
diminished and thus further decr ea se the 
anticipated returns ." 
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Tradiograms 
H. Marshall Scoluick, 338 Berry St., 

Brooklyn, N. Y., announce$ The Television 
Elltcrprigcs of America has been formed 
til manufacture and gcll a television re­
r tivcr that will show an image lOxl2 
inches. 

* • ~ 

Solar Manufacturing Co., 599-601 
Broadway, N. Y. City, has been organized 
to manufacture radio parts . Otto 
Pagchkes, former president o( Polymet 
Mfg. Corp., a nd Paul Hetenyi, unlll re­
cently executive vice-president and chief 
engineer of Polymet, are prime movers 
in Solar. \~T. C. Harter, formerly sales 
manager of Polymet, is now in similar 
capacity with Solar. 

" .. .. 
Globe Television & Phone Corp., Star­

reU-Lehigh Building, N. Y. City, an­
nounces a combined sight and sound con­
sole receiver. The cabmet houses two 
separate receivers for simultaneous tele­
vigion and broadcast reception. .. ~ .. 

The May Radio & Television C.orpor,,­
tion now occupies an entire sIx-story 
budding, Lafayette and Great Jones 
Street, N. Y. City. 

* 4t ~ 

[nsu/ine Corporatlon o( America, 23-2.5 
Park Place. N. V. City, has in production 
master and multiple antenna cotlplers. 

... .. . 
S . A. Weiss, Inc., 20S E. 42nd Street, 

N. y, City, has been appointed represen­
tative for the Grinnell refrigerators. .. " ,. 

Triad Television & Mfg. Co., of Paw­
tucket, R. 1., makers of the Triad tubes, 
recalls that less than two years ago there 
were nearly 100 radio tube manufactur­
ers, most of whom were doinR a nice busi­
ness. At present there are less than a 
dozen and there are very few of thi~e 
which remain who claim to be ~a\lsJied 
with the business they are doing. H. H. 
Stein Ie, sales execu ti ve, reports Triac! 
sales for February, 1932, better than for 
January. Furthermore, during January 
"we shipped neady three time~ as many 
tubes as we did during January 1931. This 
is also true of P'ebruary." 

.. * 
Lynch Manufacturing COTporation, 

1775 Broadway, New York City, reports 
total sales for the first quarter of the 
present year almost exactly 100 per cent. 
greater than those (or the same period 
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r,qu,n 10 Li" .. ", .. , BdU"" RADIO WORL" 
145 Wen -ISlA St,"" N_ York. N. Y. 

Foster Porter, Hunter, Ky. 
Gordon McKnIght, 1457 WiJlche.iu Ave., Lake· 

wood, Ohio. 
C. H. Ma.cu.n , 183 Eu.ton St., Charlolt etown. 

P . E . Island, Camda. 
Ilkrr), Williall\s. D9 Sbenan!!,o Blv'd . Farrell. 

P enna . 
G. T. Gconlano, 1720 S. 16th St. , Pb iladelphia. 

Penna . 
Lester H . Geiger, Jr. . J063 Oakdale Road, 

Ailanls. Ga . 
Bob Hamann, JJ2 Cherry St., Quincy, Ill. 
John I,yneh, 4135 W ood St.. Wheeling , W. Va . 
J'v1axsoll Weide, Montecito U nion Scbool . 69 Sall 

Ysid ro Rd., Sania Ba rbaTa , Cali!. 
H . F. Holbrook. 2601 Library Ave ., Cleveland. 

Ohio. 
S. M. AII.seha!!, 329 High St.. Ruffa lo. ~. Y. 

St anley B. Szafra nski, 2012 W. Roger St ., South 
Bend, Ind. 

H. G. Gel.er. 6724 S. Karloy Ave., Chicago, III . 
W . C. Markham, (Television) 2742 F ifth St., 

Trenton, MiCh. 
E. G. Ma tlos. 1629 Summerdale Ave .. Chicago, TIl. 
Will iam D avidson, 278 Eas t Main St. , Waterbury. 

Conn. 
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By J. Murray Barron 
last year. The sales refer to resistors, in 
which Ihe company specializes. Sales of 
grid leak mountings dropped, as t he pig­
tail type of leak is almost universally 
used. Precision wire-wonnd "nits in­
creased even morc Ih:lll thc above aver­
~ge, accordmg to A. E. Stevens, sales 
manager, while there wag an exceptional 
gain in the sale of mctali7.cd resistors for 
ignition noise suppression in automobiles. 

• • • 
The annual report of Arcturus Radio 

Tube Company, of Newark, N. J., for 1931, 
shows a loss of $266,103.11 after all 
charges and adjustments, as compared 
with a loss of $1,368,898.14 for J 930. Net 
opertating profit before depreciation 
totaled $63,394.81 in 1931 as compared with 
a net loss of ~91,891.79 in 1930; the im­
provement being due to the manu,facture 
and ~ale of nearly twice as many radio 
tubes in 1931. Balance sheet at the close 
of the year shows current assets exceed­
ing current liabilities in radio of more 
than 10 to I, with cash alone considerably 
exceeding all current and fixed obliga­
tions. 

.' * • 
LuxTron Devices Company has been 

incorporated under the name ot LuxTron 
Mfg. Co., Inc. S. Wein is the president 
and chief engineer, Thoma!! W. Benson 
vice-president. The company has moved 
from 338 Berry Street, Brooklyn, N. Y., 
to 241 Lafayette Street, New York City. 
The corporation specializes in photo cells 
and small relays. A pamphlet describes 
how the photo cell functions and also how 
the relay works in conjunction with the 
cell. 

••• 
Ohmite Manufacturing Company, 636 

North Albany Avenue, Chicago, an­
nounces the publication of the Ohmite 
Rheostat Bulletin 12, an eight page book­
let which illustrates and describes the 
Models J and L Ohmite an-porcelain, 50 
and I50 watts, 1 ohm to 35,000 ohms. 

* * ,. 
One hundred radio manufacturers will 

exhibit their radio and electrical products 
in the Eighth Annual RMA Convention 
and Trade Show at Chicago, May 23d to 
26th. More than 85 per cent. of the avail­
able exhibit space in the Stevens Hotel 
has been reserved. 

Admission to the show will be limited 
to the trade, with the public excluded, a.s 
usual. Invitations will be sent May 1 to 

the trade. 

New IncorporatioDi 
ButTalo Appliance and Radio Corp., Buffalo, N . Y. 

-Atty .• T. D. P owell, Buffalo, N. Y. 
Postal Radio Corp., Wilmin!{!on, Del., radio sup· 

plies- A tty'" Corporation l'isc:ll Co., Wilming· 
ton, Del. 

Modernesquc. Coq'., . \Vilmington, Del., conlbiaa· 
tion radio CabUlet known u Modcrn ... qu ....... 
AllY.:.! Franklin L. Mettler, Wilming·ton, Del. 

John l·~. Rider Publication •• 1«0 Broadway, New 
York, N. Y., publish radio pubIiClltions-Atty., 
O. Robinson 144() Broadway, New York, N. Y. 

Rud)' Vollee Orchestra Units Corp .• 67 West 44th 
Street, New York, N. Y.-Attys., Bushel &: 
Gottlieb, ZlO Broanway, New York, N. Y. 

Schwart% & Muon, Sa ranac Lake, N. Y., rdrig. 
crators-Atty., S. D. MlItthew&, Saranac L.~ke, 
N. y, , 

H ighway Rclrigerator Sales Co., Brooklyn, N . Y. 
- Atty. , L. Wolfsky, 347 Fifth Ave., New York, 
N. Y. 

Appliance Sale. Co.. New' Bronswick, N. Y .. 
do .. l iD rei rig era tors, /urnaces- Atty., Thoma. 
C. Mitcbell, New Brunswick, N. J. 

U tility Refrigeration Co., New York, N. V.­
Atty:., W. l!~nstcin, 25 Wes.t 43rd Street, New 

Foremost Rclngeralion, Brooklyn, N. Y.-Atty., 
York, N. Y. 
L. Rocklin, [01 Essex S t ., New York, N. Y. 

CORPORAT~ CHANGES 
D ... ignation 

£ I,' ot ric T elevision and Broadcast Corp .. Dela· 
\\' ,H'e, apparatu!, 500,000 sha. res no par . 

Revival and Ext .. ""ion 
Grecnba r Electric and Hardwa re Corp ~ . (Man­

ha ttan) . New York. N . Y. 
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DYNAMIC TUNER ASSEMBLY-OTHER COILS 
... tllt\inl eoadMlIIr wUb • d.Yn~mlC' cnU to mBttb~ mounlod Oil 61'1 dumln\UD bllie that 

hu 1OCk6" built Ill_ '1'na (J)lltlDnl.t( ""aft ~t! in Ii dla) (POl turnt.lbed). The UlPE!d 
clrcult. LoehJdel I Ibeo nDd Il mO~4b)o winding troLAlf roll) In A.ul01L 'elll!! m(JTh')K ~n h 
uNci II a llimOICif BOt abet! !l\d Idt thuR. so lW'O iltDlr.at.e UJQUul dtah no m3dc tD rud 
a.l.1ke, ar .&111 wniDa 1I ml!:do prxcUcnl. No eQIIRlb.lng OOOI[el}Jl151'11 Deeded . Do Dot Gluple 

AN" ONE OF THESE fREE WITH 12 IUD8CRIPTION 
(pn·T·l)I-Sll.ndam '-dreutl lUnn r", .OOOb mid. ",nut vrlm .. ry 
" lor &DJ' type QI Lube oUier Olin plate etr(uH of J,n$en a-rlcf tube. 
tPR·T·")--8lme IiIIl T·S. et~tlt tor .ooosa m(IL toQllderuer iDlt.ud 
of 'or OOOtt 

thcI aaJOlDiDII' abaftll. .Ire!' !In.t~Il''fl nut''IIl'' lauo. to Iny tubll fHUnIZ Caur. rODIl OX 
(?D·2·R.e)-Ihlllo InQu.DIlY l"nllO""'1 1M .OOO~ mid. cond •••• r 

10CIr6t or lor Jn~ruac'" COllDlin41 for 22r.~ 201A. 199. zto or 290, 
~;;~~ ~r: t~b~.4!d~nd"'It:'~~:;: t~r~~~!~ ~; .lo~o~I·~~lr,e Lrcuit ", • 

U-
but N'O'!: !J>te,.. ... g. 1o, ~a~ or 721. orou, PR·ST·vlle. IPR·1·R3)-8l11.me II 2·R5. eJ:l'!ttl' th., It I_ tnr ,00035 mfd. 

.. oil For lntOJ"fltRJrI coupUnr III' :l:H! and 222'~ order PR · DT·n·DC. 
Fnr I!IItlUtnn" cittult. lIN. nF Input to ADy ft"o·DJ'O!I,r lubll. ot"dc.r 

PR,Ul'·L·AC. 

~~~TP'-Radlo 'reoQuenu u6n11ormt"f 'OT UUI wh.,e Drlmur t • 
lun~d and vl~oed 1n plate clreuit or IcrHO Itld LUbl, while IIC­
olJd.D.1T 11 DOL. LUned. For. (,,)05 mtd. 

. .. ... 01 bl~YIt.s~1" b)\I[Jllng rOT 22.4. oTder PR -8T-R-AC. 
IPR-a·TPI-6.mo .. C.L I·TP. A.O.pt ""1 II to lor .0003& mId. 
lOnlhA;, 

• - TbM &l.161nhJy wOl be J'eOl fru wilb .. 14 Ifllb:iCTll)lh~ . 0;) IPlI·BJI'·~I-li.dlo (r.auAnt:!' IT.n.I""",, 1M .OOO~ mId. tUllI.I • 
~:~~ ~~'dedrf.rt!I;~i'!\,~ !: ~~~~rin~1r~~ID[~~. Ill, lipe tube .Icepl ",.,&Iu ,7 mBA .• 1 WBeIt) , ShlDV1ng ornillht, :;): IbR.. 

Tho UDamth 0011 alone. 'or aU,her . 0005 m'd, o.t . ~0035 mrd. 
tU!l1nI. Ttl6 Ii.trI&I ooU II'UTel Btther o&oaolt)', at the eerie I nMOT (D,3:Y be let tD DOIlUruJ lD 
inertASf! N' rodum 0.1;'1 thtA) MflOCndlil'J' 'ndu(lt..lIC8-

IPR·JIj!'·BI-Bom. II CAt. JUI'·5. n.OOI IhaL II I. 1ft' .00035 mId. 
IImtl'IIZ . 

l'ur lloteRDI COUi all ci..roJUI!!, and !nt.oUlage t.<IOpUni hu aU tubu u«pt tertaa Illid. 
U"d S2: for Ie ... al' lub,erlDtlon ... d .. Iut eny ON I ., e"I'It 
ten lOll. 1111 £In1mJum. Shlppln; weight. I rb. 

o..t .. PR·ST·SA .. I", .... Hb U.OO ,UbaCTIDUDo. 16 ..... ka. 
RADIO WORLD JW IrI\erltalt. ooupllzir Ir"", Dlil~ olttllil 01 .cr ... nJd lob., o,d<r PH ·DT·IB. tn .. wtih 

".00 'ob,motion, 16 ... ok .. 145 West 45th St.reet New York City 

BINDER FREE For New Yearly 
Subsc:ribera 

nu.. blncf,.,r Ia made 01 liDe brown Spant.b fabrlcold and will hold $2 bauu of IUdla W .... ld. 
Year Ull-32 Btamped !n .. Did OD front cove.. A ve..y limiled supply em hand. Sent l.­
to JlOW yeuly .ub""ribera who send SS direct to publication office be/are March 15, IBn.. If 
alrea.ob a .u.bscrlb"., send S6 and 5Z l$liuu will be added to p .... ..",t 8\Ibsaiptlon. No ather 
premium with thlv offer. 

RADIO WORLD, 145 WEST 45th STREET, NEW YORK CITY 

BLUEPRINTS OF STAR CIRCUITS 
8-TUBE AUTO SET 

Sen';;!ivily of 10 ",;C<ovOlt. per m~t~r cb"rac' 
trroo,9 tbe 8·tube auto receiver dc.itrned b, 
J. E. Andertoo, tecbn!cal editor of R.adio 
World, and tberefore ~tat!o". eome in witb 
only six leet 01 wire lor aerial, and without 
gNuod. Most ears win afford B"'eater o.~rial 
pickup, and besides the car ehaui. will be 
used AS ground, so with tWa re.celver you .. Ill 
get resulls. The blueprint Cor construction 01 
Ibi. set covers all details, ineluding dir~ti.ons 
(Dr cau with nepiive A or po.itiy" A 
grouod~d. Tbe circuit features are: (I) bigb 
• enaiti~ity: (2), tunes tbrougb po .. erful locar~ 
and get. DX ,ta!!.oM, 10 kc either side ; (3), 
I~kat tubes, two 239 penlodo r·'. two 236 sereen 
grid, two 237 nnd IWO 238: pWlh·pull pentod"" 
all of 6-volt automotive 8e.rl ... ; (4). remote 
tuning and "olume c.ootrol on steering post. 
ph1.l automatic vo!ume conlrol due to low 
..,ceen voltage on Ii'st detector; (5). running 
board aerial. Th~ best car set .... e've pubU.bed. 
Thi. eit'Cuit w.' selected II. tl'e moot hlghly 
prized After tests made on several and is an 
outotandinlr design by a recognIzed autbority . 
Se'"d lor llIueprinl wi. @ .................. SOc: 

SHORT·WAVE CONVERTER 
If you want to build a sbort-wave converter 
tha, eosts only a vc<y few dolln ... yet give. 
good 'eoult •. furnishlllg all it< own power from 
l10 volt. a·e. and US"S no plug·in colla. you 
ear> do so from Blueprint 630. Price ......... ZS<. 

5-TU8E AC, T-R-F 
Five-tube a-c receivers. using variable 
mu r-f, power detector, pentode out­
put and 280 rectifier, are not all alike 
by any means. Forty circuits were 
carefully tested and one selected as 
far superior to the othen. This prized 
circuit was the 627, and if you built 
it, you will always be glad you fol­
lowed our authentic Blueprint, No . 
6J:7. This is the best 5-tube a-c t-r-f 
broadcast circuit we have ever pub-
lished. Price ...... .. .... . .. . ... 2Sc 

A-C ALL-WAVE SET 
An all·wave set is admittedly what 
many persons want, and we have a 
circuit that Rives excellent broadcast 
results, and is pretty good (not great) 
on short waves. No plug· in coils 
used. Cost of parts is low. Send for 
Blueprint, No. 628·B, @ .. ........ 25e. 
T ~ />nparalion. 411 g·/.b. brood,a,' npH' 
h.I~,odyr.' · fo' IlOv d·c. W,;le fo.- p.,lirufari. 

RADIO WORLD, 145 West 45th Street, New York, N. Y. 

Two for the 
price of One 

Get • FREE QJ1e.y"8l' 8\Ib8crlpUaa fOt' lLDy One DI thue maBIl1i"e~: 

RADIO WORLD 
and "RADIO NEWS" 

CanadIu 
t.Dd F ...... 1p .. ... 

Quick-Action 
Classified 

Advertisements 
7e a Word - S1.00 MiDimulIl 

Cuh With Order 

TRANSFORMERS. (Radio Pow .... ) rewound: I~ 
cials ",,,de. Supreme Radio Laboratory, Dept. W 
16 Fulto(l Ave .• Rocbc$ler. N. Y. 

WlLL SELL FOR BEST OFFER, 1932 Scott All 
wa Vc \"ecciver . PCffcct condition. Box JS3. Ilion 
New yo,k . 

EBY Ant -Ground twin bindjll~ post a3lcmbliel • 
. lOe each. Gearaoty Radio Goods Co., 143 W. 45tb 
St., N. Y. C. 

FULL·SCALE PICTURE DIACRAM OF TWO­
ruBE 1S-200-METE.R BATTER.Y RECEIVER 
Printed in R.adio World datcd April ~ 1932. This 
is the diagranl asked (or by gO many readers who 
were interested in the: !hO,t~Wdve receiver de .. 
scribed '" iHue oC Feb. V. 19J2. BOlh copies 
mailed for JOc. RADIO WORLD, H5 W . .. Sib 
SI., N ew York Cily. 

"TAL1C.INC MOVIES," by Jorn •• R. Cameron. 
A Hisu,ry oC tbe Talki"g MovIe alnee 1899. with 
an elementary clCplana lion 8. to how the picturu 
are produced and reproduced. Pap.". cover, $1.SO. 
Radio World. liS W. 4,lh St .• No:w York, N. Y. 

~ 
JtADIO CALL BOOK MAGAZINE AND TECHNICAL REVIEW (mo"thl)" 12 i •• u..,) 
O.s.T. (mODth1--"LI~ 'uue~ official ~a.teur or ...... ). 
POPULAR SCIENCE MuNTRLY 
RADIO lNDEX (mOJlthl,. 12 i ... " ... ) , .ta tiOJl I, projl!'ltnl, etc!' 
IlAJtIO (moathl1'..l 12 In"..,: ual""l',e.l), lrade ..... ruiDe). 
MODERN RADIO (moJltbl)'). 
EVERYDAY SCIENCE AND MECRANI~ (mooth,,). 
RADIO LOG AND LORE. IdoDtl1l.l. PUU atatioo 11m, crOll indUed. CbO. 

"U32 OFFICIAL RADIO SERVICE MANUAL, 
by Gerosback. Complete Directory of all J9:!I.19J2 
RAdio R~.ivera . .Full Radio Servlec: Guid~. Leather· 
oid biDding, $4.00. Radio World, I4S W. 45th St., 
New York, N. Y. 

THE 'FORD MODEL-"A" Car alld Madel MAIl" 
Truck - Cou.truetion, Operanou .ad R~ -l1e­
.ised New Edltlcm. Ford Car &I1tborlt)' VICtor 
W. Page. 700 panl, JI8 ilIu.trat;OIIL Price f;a.JO. 
Radio World, 145 W. 45th St., New York. 

B AMElUCAN BOY-YOUTB'S COMPANION (moutbl7, 12 i .. oeo; I)011nJlr III.I.Incu._). 
BOYS' LIFE (mouthl.,., 12 l"lIee; popal .... "'"goulDe). 

S.leet .... , OJI~ of theoc "'.ll&ziD ...... d ret !t FREE for ." eutirt )'ear h7 .""'dlnr in • yell"', lob 
~dO!l lor RADIO WORLD .t tb~ relrUw- price. f6.00 .. C .. h ;., DOW 011 tbi, "PPOrtllDtty It> 11'11 
IADIO WO~ WEEny, 52 .. eel .. at the ltud.rd priee lor ooo.b loblcriptlon, plu, • "l\1 ,ur'. 
rablcriptiClD lor ,,,, ONE 01 ~. otbe. enomer-ated mal[&zinel PRER I Put. C'OIl iD tb. IQllare DC'" 
kI the mar.dne of ),our Ch01C"" la the lbon Un. flU cuI tbe oooPOn below, ."d .... i1 S6 cbeck. 
1Il0ll~ order Or .tamp. to RADIa WORLD, I.S Welt 45th Strut.. ~ ... York. N. Y. (Add 12.00 makin" 
"III ... all. for cxua fareian or c.....cIiat> pO'talle lor both I>t1bljcatjozu). ' 

1'OIU !hme . .. ...... .. ................... . .................. .. 

YOIII'Stnct Add ••• 1 ................................................ .. 

a.,. ....................... .. ................... '" ... State .. ... .. ... ........... .. . . 

DOUBLE 
VALUE! 

iJ If reD~w~" ,D cxi~tiD.. Cir esplri.al' l"hKriptioa lor RADIO WORLD, plu.o POI • Clrol. in loa ... 
at be8'Um1D" of thi •• eDte"c~. 

a If re:tlewi:nll an e,oltin, or eIICplrinll labaeriptiou lor otbn mapaia •• please pot I cro .. in Iqua •• 
at tbe bol'illDiD" of tbUi ICDteDce. 

aADIO WORLD, 145 W ... 45th Str .... N ... York. (JlUt LuI 01 Broadway I 

"SWOOPE'S LESSONS IN PRACTICAL ELEC­
TRIC1TY" 17th Edition, Revised by Ericb Hau •• 
mann. E.k, S •. D. Requires 110 previous technleal 
knowledge; fully explaIn. every Question about tbe 
entire sub/eet or electricity. New chapters on 
vacuum tube., telegraphy, telephony and radio 
Sig-nalli~' . 709 paget, 542 Illustrations, S~ x 8. 
Cloth, .SO. Radio World, 145 W. 45tb St .. New 
York, • Y. 

"THE MODERN GASOUNE AUTOMOBILE," 
by Victor W. Page, M.S.A.E. Ne .. Revised aod 
Up· to·date Edition. A whole library oC ie(oi'ma. 
lion now complete in one large octavo volume of 
1.146 (6 x 9) pagrs-I .roo C1ltrtaving.. Bauad in 
tle)tibJe acarlet fabrikoid. Price $5.00. Radio World, 
145 W. 45th St .• New York, N . Y. 
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Anderson's Auto Set, No. 631 
In an aulomobil. .et wbal 

you need and must have ,. 
SENSITIVITY. You rea d 
about high· powered home re · 
cei"eu having a 5ensitivi~ of 
10 microvolts per Illetcr. Her. 
is an g·tube auto set, cha: •• i. 
7 x ny, x 2'1i incbes. that bas 
just such ,ensitivlty. It bring. 
In DX through SO.OOO .. art 
locals to kc. removed. Did 
you ever hear of that before in 
an auto set1 Volume i. high. 
without distortloD. Push.pull 
pentode output. This eireuil 
was designed and enginured 
by' J . E. Anderson and i. by 
fir the best auto let we've 
ever heard. Variable mu. 
pentode r·1 tube>. 

Complete kit 01 panl. In· 
cluding remote tuning control. 
running board aerial •• ~aktt. 
battery box. everythlnll hut 
tube I whieh are' two 236. t .. o 
237, t .. o 238 and two 239 (aulo , 
motive 6·yolt leriel) . Orclu 
Cat. JE· 6.11 @ ....... .. .. .. pUO 

Set of tube. (0' c~r ,e" .. iYer 
(Cat. 630·TUK) . ~ ....... ,I1.ao 

INTERMEDIATE FREQUENCY TRANSFORMERS 

F OR Ihark tvno IUDuhotetod,yn41 "oJk 1.600 Re, 1I lha Dt>1)ulat'" III(onutdbto 
rUQUtmcs. becaw& .Iou caD tun~ to below 1) mllten w1lb()ut 1J\tu)ockLDr Of 
D'lodul&LOl' .... d OIOtUlLOl' drcuhl, due to the blRh ln~rm~fHaIO hcquuQ'. 

Our l~aOO ke. IIMel4ed \,rlllooitOl'Il1en l\live lltrgo dlRlnuer wtra, IOO!l couplln, Ill, 
whcthtlf and M(.bllJt.y, aod BaOluu!lr)und', nell' lupe:rheterodyne C()Ddttueu 
buUt m~ 1.('t'"'Hlilhh III • ~ercwdtl"M. Bot,.. LltU& tnd Ildd drculLa ate tuned. 
Shhld II ~,. lDcb. dtl.DJ.ctor, ~* lDtboa hi.b. B'or varlable mU tuMJ.. OYder 
C.t. Ji'lI'·l&OO @ ... .. ..... ..... . ........ .. .. . .. . ... .. .. . .. ...... ........ 1.85 

Doubly LW'Uld ftnd·lrcQueoey llaol'ormar. 1 to 1 ratio. 17.'i kllOC7'Chu... Bl.nd 
Dan filter cbaraeteTlAHc.. liammul"Dd 10~ lOO ""d. eQt,.Haer1 o.cro.u Drlmu7 
lAd lIe(l)udll17 .~lltblr. AluDll"um ,hlbld (mu.t ba RlOl.IJ\chd, 2'%. l.n~bu 
dhirn.et.er . 114 Jncb61 blrh. r'tlhAvab(" boUom. Fnt 'fI[ll&ble IftU LUb~l. Q-r4~r 
Cot . B'J'·175 @ ........................ . ........... ..... .... ... .. _ ..... II.IO 

SuD ••• di'cctly abo'l •• to, (00 Ire. Order Col. i'1I'·(OO ®. _ .... . .... ... 11 .50 

ROLA DYNAMIC SPEAKERS 
Serie. F'. RollO dynamic speakera lor single yentolk oulput, 

with 1.SOO ohm field coil tapped a l 300 ohm.. F'eld coil may be 
u.~ as 13 supply d,oke, witb 300 Q~.m section for Z17 biAR. if field 
is put in nc~tive reclifier leg. Oulpnt transfQ<Uler built In. 
7" CODe . Cat. RO·18 @ ...... ............................ ...... $4.$0 

Same B above. eXCCIl\ tht CODe diameter ., 10_5 Inches. Cat. 
RO·18·10 @ .. ........... .. .......... _ ... .. ..... . .. .. ............ $5.&5 

Same as above, e"celll that cone diameter is 12 (tlche.. Cal. 
RO·lS·12 @ ..... .. . ... ... . .............. .. . .. .................. . 56095 

M.gnayox dyn8mie 6·inch CODC for automobile sels. 6 vall field 
to be connected 10 'or' . ilorage battery. Spcalcer tits 011 fire · 
bo"rd undo. the inslmmen< boa cu. Sbiddo'! cable is .upplied 
with each spe.ker. Cal. MG·AU @ ............. ... . ........ _S·UIS 

BROADCAST COILS WITH SO-METER TAP 

Th. .hltldod 80·550 motor eoU, 
hue I. .'de lUll hhoWD ., lelU lOll 

rour tdentUled lUll It bottom. 'l1le 
dde ho 11 lOf .,I4l ",tnrn. 1'b~ 

-<round: l1mbnl IUK I, the 81l-IIIflto'r 
'.II). (I and n ~ to antaCica ud 
lround or plato IlIT,d n Olus. F-o r 
OJem.HOD B 606JI to DI.te ..-r1d P to 

B 11.11 •. 

T APPE.D coil. are proving' Vt1f1 papWar, III they milk" 
for ceanomy of room and wo alford good results. Tbe 
Roland coila are obtainable (or broadcast coverage, 200 

to 5SO meters, wilh tap for going do.".. to 80 mete .... 10 
television. airpllUle talks amateur and other Interesting 
lransmlulon lIIJIy be be"r~. An insulated Ihree.deck two· lap 
long switch I. n~eded for front i>an~ band shifting. S ... llIuI ' 
Ira lion at right. Tbe<e eoil. are wound on 134 inch diameter 
and are .. ttacb~ a I the lacloq- to aluminum aere.. base •• 
with lour identified lug. pfOlrudlUB at bottom and a /lrtb lUg 
al side. An aluminum COV6r (o.ot iJ!uatrat.ed) screws over 
the base. 

The primary ia wound ov~r the 9ceondary, with inSLilating 
fabric betwe .... and Ibe indu.tance i. kept exactly equal for 
aU ooil. by keeping tbe ui,,1 length 01 the wlnding idcntf~al, 
as well ~s the number of tum". Therefore at lOP (what looks 
Wee a. 5t'PArn.te winding,), .a SJ)ace is "!!:PUD/' 3.a wen As a.t 
bottom. to in.ure such Iden tieal inductance. 

Fo, 8O·SSO melers. II>< Uie witb 0.00035 mid . Ibr.e gan(!'. 
ord~r Cat. M ·JS·C (tbree coil.. Ihree shield. at th" 
pnce) @ .... ........ .......... ..... _ . ...... ............. .... 52." 

For 0.0005 mid . order Cat. M·OS·C @ ........ _ ...... . ... 52.45 
175 kc lunlIt/: unit: J·g-ang condenser, trim", .... ,.f and 

modulator coil. and opodal oseillator coil wilb 700·1000 ",mId. 
padding condense, and 0.6 mmld . grid·to·grid tO~pling ~M­
denser. Padtlin~ directions supplied, (Cat. 17S·TU) @ U.OJ 

LONG SWITCHES SUPER CONDENSERS 

Three 

e a e b declt. eat')1 
LSW· 4·J @ .... 'US >; 

Three deck.. two • _ , ,;;;;; 
diIfert;at po.itlon. on , 
each deck (uaed in .~';;. =i;;;;;;;=:::;:;l~~=_=l 6ZI cirellit). Cat. ~ 
LSW·2·3 .@ . • , .S2.CS 

Coupling eondea.er, 
oscUla tor arid to 
modulator grid. 0.6 
mmld., no pIckup 
winding needed. Cat. 
C·6T @ . ........ 1& 

Battery Set 
15 to 200 Meters 

A SI'IOIl.T.WilV I-: ,. <·o jver. ,,,jflg Iwo 230 (2· volt) 
tube" rt:'Quirilltl J VOh8 fil .. m~nt ba.ttery lourcc 
and 90 vol15 of B Io:oll«y . ·ll.e circuit is detoc:tor 

and o ne 'rons{Ot nttr t llllpl(:,l a udi(j ~ 1<1ge . This "de_ 
(ce'of' and (Jne ucp" h a:l h eel1 :tt;a lHlnrd tor ten ye:2.rI . 
Witb thig c ircuit rece; ption t Ile wOTlcl ov er bas b(:t:n 
enjoyed and th~ t:lat t d USers. Humh e r ird o the tc:~ming 
lhouStlfHh. R~"g es 15 to 200 lI'te lc r ~ , II s in~ fwe plug-in 
~oil!!i. OJd ~ lim t: rs know th i! circui t we:11. P£r.\Qtl9 who 
have had DO c"p~rience lYilh ~hl)rl · ... nye. will Ond 
this a 1I)0s t approJlrial~ circllit tor a llorill"./C hegin· 
ning. 11.c eirCltit can be: wired ;n l~ h our ll. 

P ARTS RE QUffiEJ): 4 plug · ill coils. SI.50; Ham. 
n.a rlund Q.OOOi4 mId . tw. in/f eo,!d .. $J.2O: H a n.mnrhmd 
0.0002 tunmg eond .• $1.3S; t~ree UJ( lodte.t., JOe; a udlo 
In ...... 10c : SO.OIJO oh m leak, 10c: 300 tllrn honey· 
comb. 3tc; 0.00025 mfd., clip", ISc; 6.S olom limiting 
re.is tor for filamenl CirCUli. ISOl 2O·obm rheostllt, 
400\ 20·100 mUlld . equaJl:zer. 2Oc; b;ltlery s wit ch. lOc; 
6 bwd. post., 30e ; bind. poot striP. IOc; vernier dilll. 
SOe; two knobe. lOe; 7 x 10 bakelito panel. U.z5; 
J x III baseboard, 2Sc. 

De.igncd b:l J atk Tully. 
Complete pMI.. with blueprint. I,.. tabe.. (Cat. 

SW. DAI'·), @ ..... . ... _ . .. .. ... ............... . , .... $'U. 
Two 230 tub<. @ total 01 .. .. - .. . ............ . .... un 

NATIONAL 
DRUM DIAL 

Hatltln.a~ Velvet VunlU' dp'um 

:t~~m~r: I~rl::- ~\;.~:af:ilu:: 
tl~itl"e dr ..... fiI at ell tlmu. Num -

:,e:: •. are R:{~L~~ed "h~e' a e~~Ufl~ 
l::utM'S In hSRlnc. . Order CaL 
N O· H @ 13.13. 

GUARANTY RADIO 
GOOD.:l CO. 

143 W. 4St~ St.. ~ew York. H. V. 

Precision Parts 
~~ITI~~! t~~~l~"~°!lt~ ~~oo\o~,gl·:::~'";o.WO I~,~;,r 
~WI?7~'~N ~~N r~ctO:B@ ';;.i: .... ,;,~ . ';;10·.· io,;;; ·i.' .~g 
ke. with 0.0001 lord . AIIO may be lin d wltbOHt oan· 
de.nser D;8 anlimn", invu t eoll . screP;t'l and ClIHtR ehoklnm, 
or t"'-& us&d tnduetl'rdy c£)upled ror lIWt:nlnl tho 6JnpH· 
"1'6don III L·r - ' aub. In untuned !UK& teedtnl' di\t~ctM 
e.L BC·SOD ( .. 'b) !!t ....... ........ ..... .. , .... ... 

.l~ortT~.~~ o~r~~;'~c~~,8lJ~kn ~ . . ~~I.l ~ ~~~~ ... ~~\ .~ 
I WATT PI OTAll RESISTORS •• 11 " , WhllC' .ol" ... 
~tellttOl\ ('"L PGTR !lnd Uate J'fI ~hl.nce In uhmll !hl!u· 
0/1". PM", .•• _ ............ . .. ...... ... . .. ...... I .IJ 
5 WATT 2.un OHM , •• 1110' lD d,oo mulrnum B lD B 
vlUI )80 vo1r ~ 'M pl.HU M rA' tubM I" lin)' t-r-r Bel. 
Cat. G·W.2 @ . .................... ........ .... . ... AS 
~OTENTIOMETER8: (00 ohm •• t 2'1<: 5.000 ohm, @ 

tW.~oi'\;,~~~1 ~mil.~t ~~J.5~~o 6~n~~ ~"n,'l./£ 11.7!: 
POTENT I OMETER wllh ' -c ,witch .U,c •• d . 10.000 
ot}lnw, tllr varhbJo mu trld L'&1I tll! 'fn)ome elWltroL 
i).t . POT·~·SW @ ... .. . ..... ......... ........ .. 'I.~ 
WALNUT FI NI8H. EITH ER 00 RBET OR 8T"''''''01i 
CABIN.ET 'elr mld.ilol .elf •• CIH tCt 1~I1IC: h t"«\O. C!il 
~mCll @ .... .. .. ......... ............... ....... "'.to 
TWO OAHU O .oooa~ M FD. " .. llbe I,."o,n., lin. _ . 
d@nr~r . buaJ ulw.lu: h~ .. 1Z '-4 inth "hArt : oidl:a)Cld tlama, 
8M.J~,~. C.,_ l}J,\.i!.'J ~ .. .......... .......... II.U 
KELfO AD 30 henry chnki\: at .... ch liD to lDR mil; In 
bl.,~ .M old eo.O. C.,. tre:J .. 30 @ .. .. . .... . .... IL75 

~~.L~Blt~ ,i'~ ~~~~ . ~ .... u.o.~~. ~~~~~.;. ~~. ~.~ ' .. "." .•. ~I~,d~ 
~; ~ 0 I~ ~e ~ b:~~~r lDtV:~~. "~~r:n:o it:-,,:mr~~~~ J ~\l .• ~~ 
IJ'LT @ ......... ... . ... ... .. .. .. . ...... . . .... _ • .• 1.82 
HAMMARLU NO 0.0002 .. rd •• .,J.blo "",,doo .... 'unl .. 
mhJJble: rOl.llollon I. wUMn ~-Snch dhlmet&r: rllr lhort. 
O/a .... Cal. H·2~ @ .... .. ............... __ .. _ .... r,35 
HAMMARLUHO 80 rnmld. m,nu.l trlmmln. "",don •••. 

COl . H·60 @ ..... ... .......... ....... .. ... ....... I .79 
~AMMARLU NO 20· 100 MM fD . EQUALI!ER8: .41uII· 
IIIII': .a'e'" wurk. In a thruded bTaU alud. 10 OJ:t"lIli r .. ret 
tllnru>l d3mJl.t06 the t..ItIIU. C,,~ aA l&Q~lOD (prioo 1. 1m 
Ihr .. 1 ..... .............. ... .. .. . ....... . ... .. _ .• 1 .80 

f3Ht~:!~~:0~I~el:u7e~ '~~h~~ ~~:~dtllca:1~~; "~~"Jnt~: 
Blld h.llck :) IDche~ bt,:eh : drllted 'or JlockCU and 've-llar 
Diu •• nd 'or l'o)ulJl e cul'ltrol and lwitch at 'rooL c.t. 
5· ... Cn @ ........ . .. .. .. . ... . .. .... _ .. ... . . .. . .. . 1.75 
CHASSIS Co< R 10"" mtd .. t. Co'" 6· T()1l @ .. .. . SI .7S 
TWO D.\NG 0.00036 MFO. ,Iul.ht lTOQU""", lIne """­
denie'~ bun J'l:ld6.i: JunK 'J'. !.rIch .h"U ; Dldc:d&d tram6-
CAl. DJA·S5 @_ .... . ............ . ..... ... .... _ ... I.DB 
-rH R EE Il~ I M FO . t:bflilellli.onl 1D one ~ble)d CIl!ll: bl&t:k 

~:~'n~BlI~I~lt~I~~~l:~~a~~~ ,!r:I(~~ In~ b~~~3~)t"d~~~V .Itt; 
M100£T POWEll TRANSFORM ER. lor D ... ·tub. let. 
lu )I''''IUe thl'ee heater t\aha! . onCi 247 I.tul O!I!-.. 28:0. Cd. 
)\PT·G @ ......... _ ... . .. __ .... ............ .... 1.1.15 
.... IOOET POWER TRANSFORMER lor ,1 •• lob. · I.t 
to t'llclldlo '~ur butclr t.ub6l. one 2<17 IDd OlJt:I 28'0. Cal. 
MPT·8 @ ...... .. .... .. .. ..... .... . .. ........ .. 13.55 
8 MFO . WET El£GTROLYTIC """doneo". lor In .. _ 
atOt.mUOl( : "'IIK~O( I.lId dlri. lU£ provide .. tMuldto.n from 
cha1lla (nr cllco1U a-lib B cboka In neR8tin I~I . c.t. 
LC'l'·8 @ ......... ............ ....... ...... .. .. ... t2 

TELEVISION KIT .. 80·100 metero. n.ing two 
itage& 215·r./, 22-\ power deteetor. 224 first 
a·f. 241 outpul, 280 redifi er . R·{ coil. have 
right·angle hon eycomb ehoke, with 4·turD 
p i~k u p windings. Dc,nlllled by Edwin Stan · 
nard. Douet cabinet and Rola sp<:Lke-r In· 
cluded. 110 v., 50-60 e. Order Cat. TK 
@ .... .. . ........ .. . . ...... ....... ..... . . Jta.ts 

GUARANTY RADIO GOODS CO., 145 West 45th St., NEW YORK, N. Y. 
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A RI L SPECIALS , , •• 
N OTICE our imporlant New departure in announcing Special 

vulu s. Every month we will show on this page certain STAR * 
items, which ne NOT LISTED IN OUR CATALOG. These are all 
specials of which 1he quantities on hand are nol sufficient to cata· 
log them. Once sold out, '10 mOre can be had. 

STOP SHOPPING. The lowe ·t prices are right Oll this page. 

NEW! 
"LITTLE 
GIANT" 

DYNAMIC 
SPEAKER 

Abroluloty tbo "",olI' 
ell (I>'namto .~Ak ... 
thnt wUt Wltbl UUld 
1110 s1TOlu or modom 
outpU,L OO\"fr lUbf.'8. 
0'10 r l\\Q.nur .. etor~d. 

SultJtblo ror uta on nltd~.t. port.blo and 
automobUo rcooh'(It'I, MC'BsureJ but. O'A In. 
long ov.r-~tI. 11. •• lnI< .. H~ I.n. dinpllrogm 
nnd \VolChllll; bu~·1 Ih.. Tho "L1lti. OllUll." 

~:rJ:,I!!~r \!U~· r~,~'W-?~li~/1~~IU8~wn~~~~ ' 
or .lrtuQU)· orlgllUll tono Qual!ty. Flold 
winding hl\S n re::Ji-at-etnto or 25'00 ohms oml 
m~r t~!~~O~~ ~fH) ~~~;;~ga~ft. 'tlll~fabl: ::n~ 
hlg I\. doublo 11urpose. '111" tnt (ell luro 
rna.k •• Iho "J..lIllo OlilIlL" ""teU6nUy " .llted 
for porlAblo ~\.C. S4\!~ .• ttn~ H, d()(>.S 1'\ \4,.' I\lo' 
with OUor ('hokel :llld tim» wJlh l.'Omldcr­
sble l('O llth L "f;<luipped \"lUi bl,l ilt· hl QUlput 
troJltrOrmCr to wo rk: from any st.andard out­
pu.l pO\\' c r t ulle !It'Tanl:emeot, Sroeelf9 the 
p',w e.r Who or tub ~iI used WhN\ ord ctlng. 
Sbippi~ wel.:ht ~ Ibs. List Price $5l50. 
No. 1649. LITTLE GIANT OY· $2 50 
NAMIC S PE ... KER .. Vour Prio. • 

*UTAH A.C_ DYNAMIC 
SPEAKER:-Only a Few Left 
UO-toll. eO·eyel. 
,~.c. U~M «>diot 
.u\>ply (or nold 
oxcl,q.Uon IV I t h 
W"Ul\jJhou,o dry 
r D c t I ( lor. 
9 In- hl\:h, 0\, 
In. wid •• 1~!t Ill. 
d c o\>. 81>".l(or ..,111" pukod In 
woodCOI\ Q rat o. 
WOlJ;ht 10 11>0. n 
It on. or Iho 
mo.L (1O\\'oHul .8 
\~'lOn AS bOtt. t64 

1>roduoo.-- In . Ibo rjl~rllol.. II-Inch eono. 

~~~t :~ .. ~s~~~~. SpecIal Prl'" $7.45 

*FARADON 4-MFD_ FILTER 
CONDENSER 

Is Just t.ho co;,· 
for corutTl.1CUI1l!: 

iUt,(HS. In ~ome~) 

on & condenser e-oonecied 
atTOiS tlJ(~, J tno Or tn3lru~ 
ment will be "SuffiCient . Hr)w~ 
e~cr. in JUO!t. commeTcial 
tll ter&: thero aro t\l'O OOn· 
d erl3ers ctmnect~d in 6er-

the (.'enwT· tap being 

-"'!!i!!!"Il~ ~~i~~ J ~n~ d l!IO cot~\~~~w 
acl"Ot,S Ule lh:ht JLuo or ths inttrler6000-
productru:: a.J);laratus, Put. up in a. neat. 
black", oliallle loo (',uo \Yith tinned lug, t or 
i101donnk connections.. 211 hl{;h ):" aSh" 
wldu ): 2 '.4.... U(U~. I) . \Vorking r)()tenUa) 600 
rolu. D.C. Hh i]l, w t,.. G Ibg. List Prlct; $7.5[)~ 

No. :ii~~r ~o6:;;:'~~dO~0:r ~:~o·. $1.50 

World-Wide Short-Wave Set 
NOT A CONVERTER 

4 perfect ,"diu NEW 
!hoT'lrwave Tel:einc 
tor uu between 18 
Bnd 2no roe ten. '1'0 
PUl Into opcrlllion , 
t!onoeet IlJ)lerul~. 
Kround. 45·~olt "no> 
Rod it\'!} N o. 6 dry 
c('11 " A" bu:tcrlct, 
and bettdphone-s to 
t.ho DOS; !! prorldcd, 
plug fn a 1)'Oc '30 
tubo. and tune lnJ 
An in.::cnlous ttr­
outl ,nakes ~sl· 
bl. • 4·0011 .llIj( lo-wl.ndllll: Illu"·!n do'I~I). 
This Ultlo lu.strum~·nt h UI Iho trlm6 ~Iltlv. 
Ity IU: numr bb:, shialdec1 short · wfL\'O f'('Ct'!,-. 
(t11' costin" ltn t bne-s o. mUOll. A. pOwer 
DDl1>1I0t'r nl.\y bo added t or nn,), tl~"1'eo of 

iJ~~n~')(t ~~~~crS't\i'J }~r tn:~J~~l1h:i~~: 
Never tint :l first elao thort ... w:\\lo ul lold 
(or I.t) 11"10 mgnc,~. 1'h.l5 ehor t ' \\'lwo ~a L 
Q\OAeul"~ P/,x1x4. In. hl"h. a" or on. Shiv. 
"eM ... 3 lb.. Lbt prillo. $t2.no. 

No. ~:~;--:t"c~ld.- ~~~ • . ~::~-.. ~~'. $6.25 

No one wulersells us. We meet ony price on ANY NEW Mer. 
chandise. Order direct from this page ond alive money. 100% 
8atisfaction on every transaction. Toke aovonluge of these special 
offers. ORDER NOW, TODAY. 

NEW! NEW! 
SYNCHROMATIC ELECTRIC 

CLOCK 
Nov(or wru, cu t!h 4 flrst 
chL8S elo<:tr1c clock sold 
at !lu.ch a rldlcolous}y Low 
vriOt I An .1ecLrie el(lCk 
uflng the famous ~n· 
" fill r 0 rn a t 10 movement . 
Naval OblerT&Wry timo 
r4tbt from your U"bt 
rocl{ct1 No ,pring m 
wUld. W) baU.erles-. N,wer 
out <1f order. Lubrlc4t.ed ror L 11f.·tim<> at 
Ihe f4CtDrt. Tho enure movement \dth tt;s 
l\·h1te ... eDamol~1 dial :lod arilnic nUtnh~ 
Is encloled in a dustvroM and iltO<'kproof 
gerttJino moMed Bakelite easG. T he c:alO is 
or walnut-brown fin1sh with alm.:Plo but 
cal"hlng cl ... lgn. F or llO fOItS. 60 (:yelo A.C. 
Dporation ollly. Cumpl e-to \11101 cord end at.­
lac.bmcnt ,) )ue. S1te 3'%"x"'A,":.-1~ " . \\'oLrht 
1 lb. S'ervite m en now tell thero fi ne elocki:J 
0)' U) C hu ld rc<ls . Be the fl rst in ;.-'ou r 1000000Hy 
to handlo them . 

List Price $3.00. 

No. dl~~~~~~M)p~~:!O. E. I ~tr l .O . $1.00 

NEW RESONANCE TUNING 
ME1'EUS 

"I'bb Ingcniout ~~vloo INOI • • 
CATES VISUALLV when a 
Bt.o..tiOfl b exftcLly "toned - ln- _ 
oo-Qto·doL" ae elver is tuned .. 
to It&ruoil t. erlUcal r(.-sQfll)riCt) 
point. for . any glYen (ration ~ .:-~ 
wbco nOGdl& swioes t.o (a.rt~ - ~ 
ORt. Jros1l1on. Sorvtcemco p rotl t 
by tnstallinc the:so meters 1n 
sell wbl eb am not 5:0 c<1uJ J)O'ed. 
Ra.V8 onlY stales and point en vbihla Uu'Ouah 
an 06cutchcon DlIiIC. Ulcd In rlOW & trom­
ber1,'· C. Tlso.·1 lieU:. 

E'XCElLENT TUNING OEVICE FOH 
SHORT-WAVE RECEIVERS. Tbo e"'t.romcly 
sha..rp tnnlru: !horl-w&Yo !tatiOns aro ," OrSJ 
ellSily dcc:ectcd by 1111. ~h, lHll 'ndtrntDr wbo-re 
thL) oa:r uWQ.Uy wtsStlS tl101.U,. FAksUy lns Wlcd 
00 lUI,)' Tl'(:etvcr by v13 ci.n~ it· In scrioi ,,' 101 
tjl0 plate o r the powtj r UJb u. Shlrmi..nA wt_ 
'h lb . AVIlH3bJ~ In t.wn r; t.,ylo9. 
TM-IO_CIl1u.tr"te<!J Eruunol fiDhhed dlnl-

lJ\:htcd from fiat sldO £It U10 ease o\'er the 
~ or tho dlal. 

TM - rOG--'rransluc.en t dial-l1ghlc£l from " 

t.'i.':'" p~\~~O$· i.50. Your Prl"" $.90 
En oteheon Plate • ... , • . . . . . .... S.25 extra 
Pilot IIOht a nd bro oket ... ... .... S.lO e"tr. 

FREE,6 Page Radio Treatise No. 24 
Th~ neW Winter odlUon of OUr RADIO SGRVICD 
TRHAT] SE. t\"'lc(I u largo as our (ormer ono", bas 
J.UIt. (:Orne off lhe PtO!'. It 1$ Jm1Un.l.ly OJe 
~"'.""" book In pl'lnl-N:O"l' JUS"l' .\ CATALOG . 
Ii <OfIto.l/Is a 1.'20 O(lllorlo.l scctton-a ,.rlloili. '""* In lI,eU-wlth ,1lIulbl. InromlnUon NOT 
FOUND ANYWIIEIlE E~SE. Am.ollg Uw \\'cl\J,h 
Qt nO,w (tchnlMl !nrOrlllfl U/,IO Jlstl'l(i in rho tltUtonnl 
6"""'00 • . <ito Iho (ollowln.: 19S2 Comple'. Rodl.· 
IrOll ChaTOct.rI .. I~ SHOHT·WAVE TONERS alUl 
PHONO·PICI(UPS.-COlntnICllonnl 0.1.4 or SER­
VICEMEN'S TEST OSCILI.. ... T.OR-ALL ABOUT 
TONE CONTROLS-SHORT.WAVE AOAPTERS 
ANO CONVERTERS - CONSTRUCTIIIG A 8-
TUBE 8UPER·HET SHORT·WAVE OONI/ERTER. 
-MODERNIZING OLO RADIO SETS.-LATEST 
TYPE MOLTI·MU AND PENTODE TUBES.­
ALL ABOUT DC RECEIVERS.-VACUUM TUBES 
TREATJSE.-I\nd U01.~1l3 or no\\' radio 'OxJ)(.'rl~ 
menl.i. hln(, ,to SarvlcNRt'n, \'"8h llt\l10 tl1blc5 ~t use· 
tU.l d. ... fll. ~lc... ~t". 

Thts book fa not jU$t. IlMther: cataloe but 3. 
t'Ot1t..ablo mint 01 radIo tmonDoUon whtcb will be­
of infinite:- a.nd (iv-tr lasUu£, \'uluc to , ou . 

100 New Hook-Ups, etc. 
675 Illustrations. WRITE T~~:tri •• :n~Clg~' r'~U: .. n~alt~. gostage. 

6 MONTHS GUAUANTEED NEON'i'RON TUBES 
Sohl . 01 1\ U MONTHS FBf."E BEPI.ACEUENT GUABAN·r.£ffi 
B,~SIS. PIlOYI DI NG 'rUB E [,lOUTS I All LU~.' O<e ruerully 
meter · test ed before 'shipment. and ~rorulJy OH.-ed. Do not 
contu3o the tI ,H I GH QUALI1'Y tu be .. \vllh ilJlJ' oUltr "low 
priced" rubes ur low (Jrict"$ are UOSSlble DeCI.Il"o we do a 
VOLUllEl busln ... 1 NEW 

Chnlro Cll tli(,b 
Cholco I CliO I"" i>C Cholco ellnl"" ~:lO ~Jr. 

22:6 11 2,\ Z·'5 22 2 :! :u !! t7 
227 200.l · IOOX 2110 ZIO ~:i~ 2RR 
171A 199\1 V· 120 171 2~0 2:iR·37 
~alA 22~ 28 1 ~!Il 

60c ... flge ••• 70V .a. 1 . ~8 '". 1.06 to. 1.08 .... 

R.C.A. LICENSED TRIAD AND SPEED TUBES 
These D8itonlllly adrertiBc<l tube' uo l.11llt1lntce.d UNCOND1TJONALLY (or &.Ix monUli. 
1"1t:! prte. QtO dh;htly h ' t:bor than our NEONTRON8 hecalJse UIr.U~ tube! nrc or ' ruue'i 
bntcr Q.ualHy. 8f!o lLslJU.lJ a.bo~o ror tube riWllben. 

CllOlco 1 Ch olco 1 CholCo \ CMI"" \ Ciloleo I e M it. 
Price I Prlco I Prict Price Price Prl t o 

630 I 000 7~ I $1 .78 ISI.15 $1.15 

*"POROX" 
2-VOLT STORAGE CELL 

Amp .... Hours--F .. 2·Volt Tubes 
Ouo iuch unit will light 
a two.volt ""tter)' tub. 

",-:Ci:ll!i~ for 75 hour. contlnuou!liy. 
\VOl handl. .wo 2·vol, 

'f1l"'!!!!.o./Jr';1 lubes (or 35 houn , tlt~. 
~""""""DI .l l''llt up In do tratuvarent 

comooilitoll container wUh 
nvo non· corrootng [t:nnl­
nals' clearly nlarke..::l ts to 
polArlty. Eully ret'han::ed 
either dl rectl )? fmrn a 110 
volt D.C. line io £Qttes 
wll h Do 40 w:tH t lect ri a: 
I~ht bulb or (rom an "A" 
eliminato1' (n ,,,ries \\1 1h 

:-n l!~h~~Ul~lt~q=~r,* ~~c.e~~n~~~~ u~, 
ciJ rTenL 3" wi de y. 4/' hh:h x %/1 lh.icll. 
InslrucrloJI9 UI(::Juc!ed. Shiv. \\'f . 2 ll~. 

List Prlc. S4.50 

No. ~~i. 90~n;;;-;0;~~.2 .V~" .. 5tO":'.I .• $.80 

* 6·VOLT BATTERY PHONO· 
MOTOR 

At la.tl REAL 
batlery mOl 
d estg noo e8D6cl, 
ally to .meet ti lt' 
needs of seml­
vorlAblo And. 
porta bl o ed­

dreIs IYSMmB e.tllCcially lDJIa.'llaUoM on TaOt ­
[ng vehtcles. It wtll oa:sUy aLU] economica lly 
overllto f'tom 0 voJt stOr8J:e ba. ltery or t he 
eQu fraJent tn dry cells. Draw;s very lUcIe 
curront.. Th& entiro moto', bfIexlbIYlll,Ol-

:~ ~lf~t~e~~y ~et~~~o:~~~trt~:1 ;~ r ~)~~~ tr~~! 
aUiuring J)OSlIh"e contAct or the fr1cUon dri f t) 
sear oga.iust tbe insLde rl.ru or tJlt~ turntable. 

ThlS o1.rT8 l;:emelH \\"~s des h:oc«1 t o o\'cr ­
como tho (' 1T(' i'ts or bum ps and jars ('xpcTI­
en~cl !;>y J o"' jng \"{l hi (.~I(:'S. Tile motor' h so ld 
comolote with 10 In. tumtahl e. JU Otmtlm: 
p la te and otor switch nnel SIJecd cfl r1 t rnl. 
:hIVphl. ",,,,gh t- 10 lhs. LI,! Price. 51~ . OO. 

::~n:P~~~:;-6-~:~~ :r~~e~ry $2.50 

* VERSATILE PORTABLE 
PUBLIC ADDRESS SYSTEM 
Comorisu M krophone. 
~otll".Whlt. Ampll. 
f I 6 ran d Oynam 10 

5,oaJtor. 
A recently 
<>lmplet<d 
a ll ·.locIrl. 
A .O. d".. 
t"clOpme.t 
ID""l"POmt- ClII!III~I~IIl!rfl 
In. !<lllilo 
relltu r('..S 
3nd ad­
'9antu~ or 
Lhe di roct.-ooupled 
l .llrtln- \Vbito Am· 
pll1\('>! principle. 

'l.·h () liUl.\pl1ficr 1~ a. bllt h flLJA1Uy t",o $t4~C­
Job ... Inc .omo RADIC ... LLY NEW IDEAS 
IN AUDiO FREQUENCV AMPLIFICA­
TION 8.nd (lmD\oyim: 1-'21. 1.',1-5 tJOW er 
tubo a.nd 1- '80 full · wllvo T'OCt.l.OOf. It b re­
markably (reo (rom .A. .C. hu m_ 

Tho d csu:n is IldKPtai bl o 10 aJl VUTf1O&e~. 
1. (\. . m1Cl'ODholltl, radiO awl plluI1Ol;ta.vh . 
Eras en undiMorte<J :power OU ~{)U l or allvron­
ma l(lls :t5 watts; SUFFICIENT TO OPER. 
ATE FROM 2 TO 3 ADOITION ... L DY· 

N~~~C",,~':!i!~J~;, syolom I. ,old COM· 
PLETE WITH THE NEW R.C.A.·VICTOR 
HAND MICROPHONE ;- a .LlI"lIly rou­
nruet«l unit \vhJch wHl wltJu.ta.nll A lot of 

ro':agu~ ~a:fntn:' single compact and Derlectly 
balanctd carrying case, the frout or ",hleh 
l.s uLniud fl3 a. bailie for t.he s.c.lr-c::tJ fllatn cd 
dYDamle Sp09a.ke r . Comt)let.e \ilUI Illkr.LH>l1 onc 
and J\(''CCt-Mlrics the we ight h ott) y .30 J.luu nd .~ . 
{I"or [jO-dO (·~c l es. 110·20 t'/\l t" A.C. 01K\TA · 
li on. ShtI)p lfl2" \\'el~h l,. :tB pound!. 

LIst I'rlee, $75.00 
No. S.P.9063-V.,..ullo I'.rtablo Addr_ 
S~.!om. Yoor Pri .. , oomplOla $25.50 
with m leraphtmo • . . .... .. " . . 

* R.C.A.-VICTOR HAND 
MICROPHONE 

Tho most rUI,;"~ed.ly ('orlSl!"Uct-­
ed IHll1d microphone e('ot 
rrHI:l1 UrlU'tu~ed . ·.rher& 1s not an­
Olhe-r or Its kind thai is Quito 
19 senil ttt'c_ Desl~ned t"SDeC­
iaJ1)' tor homo rt'corI1.lrJ: I.nd 
J}tUOf'lal enie-rtalnment. He· 
Ql lil f!'S but a 22:~ vult battery 
10 oJ)t>rllte. E ast))' ronne~ t~d to 
an}' ucna OF ampl1fl.er in a 
f e\\' mlnuu!!( Thill uni t Is 
eSj;.eI) 1 11l J1~· a etnc 10 bulton 
("O.rbo n mh·rop.hono - acous t I ­
cally N nf (l rNl I~, R. $tout. 
l"Delal h ()lIiO lnJ: which 8On(l;Ii U10 (toal t,urtl<)itc 
or Itru lC'cUUi! jilid IH)Ii411 "hl(lh lln~ . RUDDnds 
Indlserlrnln l'l tely to III 'Deeth and muslo 
',oQ ur.nelot. 11", ll, hlJ:h )) .(\ n'~I' lan("e 
El lul 111ft\' tl lN('(uru hu Ihlll1l('1.l tllrN1 iy 
Ilrrfllll " (It~ I:rlt"l nlUl t'lltlu)c lb or 111 (1 lleU-<'10r 
tuba wUlJnut. ~nllll (lytmf n. t"fltlpHn~ tTlt nS· 
furrllH. M(11i1 C'tu :WI(lh' with a ft. t'IUlIH' r'lIn~ 
('Ahlt'. ~h1r) ['ln~ wC'li.:ht. I~\O lu)Unds.. lls:t 
Prl .. , S I 0.00. 
No. S.P . 9064-R.C.A .-VIMo. $2.75 

Hand MleropbClno , Your ,rIce 

Screen Grid Cap Connectors 
Ne\,·".t srn.E1':N 0 n. J D 
CAP. SmRll. Ol'nl 1n at)­
(J(HlTQfl('O ant! r"~IiIOI:lIy con­
Irtru(~l"lI, A s:ltirk H6CellJlty 
In 11tln'1c'e \\'ork. SD1(1 only 
In IOh of ) 2 (IT mOTO. ~hlp· 
I", i n, w('tJ,:llt 01 0'1. . 

No. 1672.-8..... Grid Ca, Co.· $ 12 
nlctor, Your prleo . • ••• • • _. DO.!~n • 

• Guaranteed 8-Mfd. Electro· 
lytic Condensers 

;JwHcIOUFly used in many parts or 
any Il..}o" . or A.F . cireutu, In POWeT 
pRcks, In <h'Tlamic speaJeeni. they 
will porform miracles in olfminatl~ 
any traC& of oblcetfol\a.ble A.C. hum 
or o rlier inC'tden lu l d h turb8..nCC9, 
ThCl SO (llC'c.troJytlc COn d(UlSers Us 
DMlcuJuJy rc{'ommonde.d ror 250 
f'lOwor JWlcks. ,Vhere ale worklnp. 
\'oHf' s,:'e lI f Iho u!llllt e rcJ A.C. 13 800 
"Oi l!. t" ,o c lt(!rroly t1e edndcnsers jn 
s('rl es wi n d a nd u p intief\ r)Jt.eIY'. 

EfI: ~ h' mom\lcd Ihr(m gh the Will 
of a b tH'onet soC'k('t lJ~ so w!l'lCh 14 
t'l) ulppe rl ,\,It .. it ·'po .~ lIh·c cont:8.ctd 

SHrJ n:::. 'l.'OM: I l)' Sh ielded IHld Pi"O& 

~t;i'~~\~f lb. oot~r p~Tge . .s~~Ag~Jrm 
~~'I~~c9 0~~:nU~~~nt~:u~ ~:~~e~~~· $.49 

WE ARE A WHOLESA LE flOUSE AND CAN­
NOT ACCEPT ORDERS FOR LESS THAN 83.00. Radio Trading Co. 

258 West Broadway 
New Yottk, M. Y. 

ORDER FROM THIS PAGE. Vou ",m find opecial 
prices from Ume to time In thlt maguin •. Get our 
big FREE ca131ol' for the 111'.01 •• 1 nadio DarlrBinR. If C. O. D. ehipment i. desired , pl ea .. remit 20% 

remittance. which most Bcco mpan,y all order!!. 
]( full ouh accompanies order. deduot 2% di9counl . 

Send mono.)' order--certilled <hook-U. S .• tampo. 

Should you wioh good •• hipped by parcel p081. be 
Hure to ·include 90fih:ient exha remitiante for Kame. 
Ally CXecHO w lll be refanded. 

• 


