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BY teansformer In aluminum shisld §%"
sgRare st bo . 3% high, 1f mets]l sub-
1 {5 used po extrs basg s nesded

bave hreckets on, You must assemble

ia hteld yoursell wund solder winding ter-

to built-in lugs. For all circults ang
stages, including seresn grid tubes.

..$0.95

Cat, No. BH3 {wr .00035 mfd .......
Cat. No. BHS for 0005 mfd. .......... lol}
Ust, BHB (oxtra Bass) ..ovvireinioeans

ANTENNA COUPLER

Cat. Mo, VAE~30,85
FOR 0008 MFD. CORDENBER
Movins primary and fized secondery, foz
sutenns coupling, Berves az volume wntm!
Cat. No. VAS for 00085 mid ....... 5088

SG TRANSFORMER

Cat. No, 8G85--$0.50

0005 MFD, CONDENSER
Interstage radio frequency irgnsformer,

worh out of 2 screen grid tube, primary un-

uned,
CBt' No. SG83 for 00035 mid....... « $0.55

FOR
to

Fox

&

eondenser st front
Fur AC operation,

batte
at 56 40 for both.

&’\ ol

tun

opoested, use the Bemazd two-tube tuner sssembly.

stages with two flat-type dials. The

BT3A, a 00035 mfd condensor, sockei, link snd nlummum hazs.
ths seme pariz, but the coil has 2 tuned primary with ums.med inpuf to detsctor.

A |
,,,,,,,,,,,
W V) s
y @ A3
N @ @ =
AN W;’-/f
<3 ‘ [o)

ing of & stage of scresn grid radio freguency amplificstion snd ¢ detector, AC or battery-
Buiteble for single control with ome drum disl or separstely tuned

of stage (BTL-AC or BTL-DC), having Bermard Tuner
The detestor inpui stage (BTR-AC or BTR-DC) comsists
Assemblies um unwired but sre

sondenger has slmt]t ‘pxotggdlnch at rear, #o if {wo disls sre used coll iz put st front panel in sither Instance and
snel for the

5 ¥ and 224, 227 or 208 detsstor, order Cat, No. BTL-AC and BTR-AC at %4.00 for both.

Yy oparation ot filements, 323 B® and 283, 240, 201A or 112A detector, order Cat. No. BTL-DC znd BTR-DOC

fcz drum disl single coutrol an 86 mmid. eguslizing condenser 1s nsceasary. This ls sxirs st 30,85  Order Cat.

BERNARD TUNERS

Bernard Tunez BTHA
for 0002 mfd, for
antenna coupling, the
primary being fxed

the  secondary

radie frequency tube.
ooondary hss mov-
fng coll.
Cat. No. BESA for
00035 mid. ..81.85
Bematd Tuner BTSB
0608 for
work!ng out of @
seroen grid tubs,
tumed  primsry, uan-
tuned seceondary.
Prji}msry har moving

Cat, We, BTSA Cat. he, BYBR-§1,85
0008 MFD. CONDENSER

coil.
~-$1.35 Cat. BTEB  fer
FOR L0008 MFD., CONDENSERS 00088 mtd. ..81026 FOR

DIAMOND
PAIR

Cat, No. RFB-30.80
FOR 0005 hsigg CONDEN-

Antenns  ecoll for &Ry
standsrd ciremit, and one of
the two ooiis constituting the
Dismond P
Cat, No BB‘& rerx- 00085, 30 85

Ko, 807580,
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o 805" HrD. GoNDENsER SGT3 tor 00085 mid...$0.80

Ordur the Diamond Pale, Cal. DPS for :0002
Bt

Cat. No. 8GT5--50.85

crvrvvessesrsean ereserrves

fOrdez the Diamond Pair, (}m DPE for ocogg FOR 0005 MED. CONDENSER
{Note: Tm;se same eolls are !or AC or bstters
eireait.]

STANDARD TUNER

\’I‘he standard thres-cireult tuner is uged with
primary in tha plate circult of any RF tube, AC

FL4 $0.30
Flexible in-

Bersen Grid coH comnany,
t-les West 45th 8¢
Now Yok, N. Y. (suxt East of Broadway.)

Pleass ship at snts C. 0. D.:
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Order Cat. Fid All colls have 2% dismeter. except the shielded

qu{g‘ﬁﬂ”n‘g” 2\5%0 co%ﬁ wmﬂj 18 Found dm by % chine on s bakelite
n & colls ara woun mag

denser. 80 form, and the tuned windings have ldentieal in-

monfd, for con-
section aexoss
sny tuning con-
denser
ganging s
sorted to, or for
equalizing inde-
pendently
cireuits
disls track.

?rder Cat, F.(:)Qso

ceruanes

or batiery type, excepting only streen grid tubs,

for s given capacily condenser, i, .,

ductance
Full coverags of the

L0005 mfd. or .00035 mid.
wive vand s assured.

Al colls with a moving coll have single hole
psnel mounting fixture, All others have base
wountdng provision. The colls should be used
with connection Jugs st bottom, to shorten leads.

Only the Bernard Tuners have & shaft extend-
ing from rear, Thix feature is necesary 10 that
physics] coupling to tuning condensez ahst‘t. may
bs secomplished by ths imsulated 1

whera
re.

tuned
1o make
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The Most Complete Radio Book Service!

Your Opportunity to Obtain Any of the Out-
standing Volumes from One Source

“AUDIO POWER AMPLIFIERS”
By J. B dnderson, M.A., and Herman Bernard, 1.L.B.
The First and Onily Book On This Important Suble.g

N radio receivers. separate audio amplifiers, talking movies, public address systems snd the like,

the power amplifier ands out as of predominating meortance therefore a full and au(hentic

knowledge of these s i3 fmperative to every technieiasn. “Audio Powsr Amplifiers’’ is the
book that presents this subject thoroughly. The auihors are:

. E. Arderson, M.AL, Tormer instrucior in physie University of thansm‘ former Western
}Jlectric engineer, and for the last three years technical editor of “"Radie Werld.’

Herman Benmard, LL.B.. wmanuging editor of “Radio World.”

They have gathered t(,;,(ﬂ‘(“ the far-flung braseles of thelr chosen subjeet, treated them judiciously
and authorilatively, and produced a solume that will elear up the mysteries that have perplexed many,

The book beging with an elementary exposition of the historiezl development and civeuit eonstitution
of audio ﬂmphﬁe\« and sources of powerlng them. ¥From (hig simple start it quickly proceeds to a
well-considered exposition of eircuit laws, including Ohm’s laws and Kivehhof's laws, The determina~
fion of tance values to produce required voltages is carefully expounded. Al types of power
amplifiers are used as examples: AC, DC. battery operated and composite. But the book treats of
AC po?ier amplifiers most generously, due to the superior importance of such power amplifiers com-
mereiaily,

“Audio Tower Amplifiers” i3 for those who kuow semething abont radic. It is not for sevices.
But the engineers of manufncturers of radio receivers, power amplifiers, sound installations In theatres,
public address systems and phonozteph pickups will welemme (his book. Ingineers—even chief
engincers—of the Bell Telephone Laborator Radio Corporation of America, Westinghouse Flectrm
& Mfg, Co., Western Eleetric, Photophone, ¥ xtaphone and Wie like needn’t be afraid they won’t learn
something from this ltile ook,
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Details of Chapter Contents

i

e

CHAPTER L {pags 1) (u(noml Urinciples, analyzes the four types of power amplifiers, AC, DC,

4

? batlery-operated and samposite, Fsirat thsm in functional blecks and schematic dimgrams, and
(Q 4 2 ireats early bumh i1 clexy textual expesi

n. 3 P & TADTER 1T (pape 20} Cirouit La\\x, e\pmndn andd applies Obm™s laws and their speeial form
« ANDE RSON kbown luzcnhoff 5 L.ms

3 5 s $ CITAPTER 111, {page 35) Prineiples of Tectification, expounds the vacuum tube, boith filament and
{ 3 § gaseaus types, elestrolvtic "nd contaet yectiffeys, and explains why and how they work.,  Full-wave and

3 4 half-wave rectification are treated, wi current flow and voltage derivation analy
AND for the 280 tube are given. Voltage division, filtration and stabilization ave fully illu
CHADPTER IV. (page 62) Practics] Valtage .
knowledse previously {mparted. Determination of 1 tanee values is om-efu}jy revealed.
CHAPTER V. (page 72) Methods of Obfrining Grid Bias, enumerates, shows, and compares them.
.. CHAPTER VI (pags 90) Principles of Push-Pull Amplifier, defines the puah pull relationship, with keys te
the attainment of desived elertrical S¥Inesry.
CHAPTER VIL (page 9§) Oscillation in Audie Amplifiers, deals with motorboating and osciilatton at higher gudia
frequencies, explrining \xhy it is present, stating remedies and givisg expressiong for pre-determination of regions
of instability. The troubie is definitely sned to the feedbuck through common impedance of load reactors and B
supply, and in some special instances to the joad's relationship to the © bias derivation as well. The feedback is shown
as naopalive or positive and the Its stuted.
CHAPTER VIIL (page 118) Characteristics of Tubes, tells how fo run eurves on tuhes, how ta build and how to use a
vacuuni tube yolt-meter, discusses hum in tubes with AC on the filament gr heaters and presents families of ecurves, plite
volfage-plate current, for £40, 290, 2014, 3127, 171A, 227 and 245, with load lines. Also, plate voltage-plate curvent charactee-
Istics of 220, 200, 2014, 11‘7A 1714, 223, 240, 928, 227, 24, 245‘ 210, %530, full data on everyihing.  There is a composite
table {I1) of "chavacteristics of Rectifior and Vaolfags Re'ulatm Tubes, and individual talles, L.!\m" grid voltage, plate surrent
characteristies over full usefyl voltagze ranges for the 220, 2018, 1124, 171A, 282, 240, 227, ¥45 and 224,
CHAPTER IX. (page lai} Repwduulon of Recordings, states coupling methods abd shows eircuits for best connections,
CHAPTER X, (page 161) Power Delection, explains what it is, when it should bs used, and bow to use it.
A reenfsinﬂ‘ detectm. designed by ong of the authors, is expounded also,

Regulation curves
vated and dissecied.
ljustments, gives the experimental wse of the theoratical

e A o A e o
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T3 CHAPTEIR XI (page 121) Practical Power Ampliﬁer, gives AC circuits and shows the design of a8 sound
EIemeﬁtS ()f remnductlon system for theatves. A page is devoted to power amplifier symbols.
. CHAPTER XII. (page 183) Measurements and Testing, discloses metliods of qualitative and quantitative
Radlo COm.’ analysis of power amplifier performance, Order Cat. APAAM,

munication’’ Two Other New Books by the Same Authors

‘“The Runeihezpmdme * & new volume, deals with the theory and pracijce of this m-ehex‘ ina dei:l{iled] and
The " John pertinent mamner. fully ilustrated.  The tl\eorehca} discussion proceeds to a recelver embudying the theery
Fhe “‘“;Etb”;’,“t‘;}‘g I?ﬁ,?f,lm.el“ stated. Full tmmummmx! data. Order Cat, ABSH,
iment aof Columbis “Faothold on Radie,”” far the sheer noviee, the only hook published that is veally for the person who knows
amd past president nothing about vadio. Fully understandable by any one. Freely illustrated. Order Cat. IO
tlw J|

pneees, U Ypei " “T'rouble Shooter’s Manual’’—*“Mathematics ef Radio”

Rasie i‘mm\mnicaticn"' We ra-

pard this as (he best slementary The three books by John . Rider, Institute of Radic Engineers, are “Mathematics of Radie,”” “Trouble

beole {s isform you anthorita- Shenter’s Manual,” and “Ixean,v on 'lestmg Units for Rervice Men.”

fively an the technical phases “Mathematics of Radio,”” 128 pages, §% = 117, 118 illustvations, bLridges the gap between the noviee

of adin  in plain language, and the college professor. It gives z theoretiral background so necessary for a proper undevstanding of radio

provided you hive some faunda- and audieo eircuits and thelr servieing. Flexible cever. Order Cat. AMOR.

tieny kanowledod of radio. Che . The first r(xmmehenme volume devoled exclusively to the topie upperimsost in every service man’s mind is

book s (,,,mmm course on “Trouble Shooter’s Manusl,” just published. 1t not oniy a treatize fer service men, telling them lwow o

tho clewents of tadio. contain- overcome their most serious problems, and fully disgramming the solutions, bul it is & course in how to become

dug much nmh'n.xl never hefove 4 service mman. It zives all the details of servicing as they have never been ygiven hefore. Finding the vight
‘1 wf, 3L bhas 226 pages, mode of attack, appiving the remedy pramptly "uu( ubtamlu" the actual feetory-drawn diagrams of receivers

vice man's chest, But no move,
1o any one who shools trouble in reeclvers—whether they be factory-

IF RECEIVERS MADE BY MORE THAN FORTY DIFFERENT
IREH\ ARE PUBLISHED IN Ti11S BOOK, INCLUDINC D MODELS AND LATEST
for advanced stodents. 1t s the standard of excel- CA. ATWATER KENT, (ROSLEY Y, AL UL‘%’,{I(; 4K .. RTROMBERG  CARLSON,
lence in its field.  Cloth bowml. Owder Cal, M %&()LSTLB I Dl‘R—xL, FADA, BETC. 240 pages, stre 8% x 117; 3269 illustrations. Imitation leather cover.
, Jrder Cat, THEM. s
““Treatize on Testing Units for Service XMen,” is a 43-page, liberally illustrated hook on testing units and
“R d' R oo 5 rr 1 123 cirenits.  Tells what eauipment a ,e:i eo mmp should bave and bow to use it most effectively and quickly.
AESEXTRT [ Rapidity of operation i3 one of the points
adio cceny 1” ubes tressed  Unonghout this valuable book, as a R e e i e o e S s o S e s, i T T
vlee man's time fs bis chiel stock in trade. b Radio World, 145 Waest 45th Street, New York, N. Y.

wos A, Moger,  Oxder Cat. TTL, (Just East of Broadway—Phone BRYant 0558.)
Enclosed please find $.......... for which please
enter wy subseription for RADIO WORLD fer specified
peviod and send free (postpaid) the one premium boalk

designated by my cross in square,

sations and  a  cemplete always have been & big load on the se
(lmh Beund, Order Cat. This book iz warth hundreds of doll
mwade, custom-built or hame-made res

T T \\k 100 WIRING DIAGRAM

index,
AN,

By the same sulbor:  “Prloeiples of Radio M
Communication,”  secomd  wdition.  This hook is Sl"’l‘ \i,\\{l«

The need for an up-lo-date bask on x,uliu h\hm that answers
all the imporiant questions haz been Bl fi

Director of University Fxtension, 35-!»\!!13!!4 Departnent of

Edueation, and Johw Fo Wostrel, Tnstruclor in vadio engineering, Othel‘ BOOI{S

Division of Universily Extensfon, Ma Depaviment of ) g Yy

Education, This hook a eample ion of tube prin- ABC of Televiston,” by Raymond }‘mmm

ills
ciples, functions and us The essenllal principies underlyi

1 3 b IE , constmftmu of a Le]e\bmn Teceiver. - - - T
e cheration of o tubes o expintond, n g el o, (G bt onder Ot L, G SL00 for 8 weeke (3 teower)
construction, action, reactivation testing and uso of vacuum tubies The Radlo Manual,” by G, E q‘?’“"" of 7V S §2.00 for 16 weeks (16 issucs) U
as well as specifieations for vicnum (ubes and spplicalions for U. S, Dept. of Commerce and Robt. S, R 5%.00 for 6 monihs (00 issues!
distant. canticl of Industtial proresses and et measures e hastrattons. | Bownd i\r:ea}iex1ul; - §1.90 for 33 woeks (31 wwoues
=5 2 . s MWL 5 3. $4. i P BHOS
ments, 287 pages, cloth bound, Order Cal. MV Babrikold, Ovder Cet SAN ‘ O von 07 SVPRC
By the same authors: “Prake’s Encycim)edia, new edition, 2%7 £3.06 for 42 mce&s uz iasues}
“Praetical Ra(ﬁ%’ég ilgclluding the testing of radis recelving ‘éhlgkv \\6-1‘(‘)11»[3 4 i(bs” 920 pages, 1,025 illus- CAnRYT MW
sets, 878 pages, 2 Hustrations.  Cloth bowund,  Order® Cat, vations tiler Ca
MWPR, P > “Eyperimenial Radio,” by R, R. Ramses, AN 36.00 f‘”Tlin‘" ("“ issues) M
““Ppactical Radle Constructi B e 3% pas Ph.D., Tref. Thy Indiana University. 3 0 [ttt = PR
struction and Repairing pRyes, ns.  Cloth caver. . Order FUTRE TEX R AN

companion volume, new second edition. Order Cal. “\l\\}‘Ix(,

pages, 108 illust
REX,

Cat. MM $7.00 for 86 weels (70 issmer]

“Fundamentals of Radio.”” Ly Ramsey, 372

" —— ——— T————] P~ T—— T—— {7 W—_ T— WS Wik o e i, S

{(Nore: The standard book on fubes for advanced studenis 5. 402 Hlustrations.  Order Cat. BEAL CIvDR 10,00 jor 845 werk< (87 Gevpor)
ig *“The Thermionic Facuum Tube,”" by Hendrik Van der Rijl m?%;ié&;}]é?“b?RﬁgggQ,»0'5;1 ;&f‘{m Henncy, S$12.00 for % gears {3104 issnes)
Order Cat. VDB.) M.A., divertor, laboratory, Radie Broadea [0 MAN ' DRA CIRT
RADIO WORLD, the first and only national radie weskly, 477 pages, 305 ilustrations. Ovder €at. PRI,
uinth year, publishes all the Iatest circuits and news of radio. “Radio Telegraphy and Telephony,” by Ru- NEMGs o e e R,
its fechnical presentations are highly adthoritative, Canstruc- dolph I. Dunean and Charles I Drew, of
tion of uitra-sensitive and selective sirsuits is featured regu- Radio Institute of Amenna Order Cat. RTT.
farty, Subseribe for BADIO WORLD and follow the develop- *"Phe Superheteredyne.”” by R, B, Larault, Address. oo e . e
ments on pentodes, Loftin-White amplifiers, band pass filters, 43 pages. 68 i'instrations; eloth cover. Order
pre-tuners, Superheterodynes, sereen grid tubes, push-pull, etc. Cat. REL. L0 . . State, e

/ H R Publications Corporation, from Publication Office, 145 Waest 45th Street New York, N. Y.
%gDI}C(}V}}O];\\I%D a%%%l&y I{ﬁpeé-l pub&%ﬁ? ISD,Y 193%1171&{;53&7 peiuigopy\j $6.00 per year.d [Entejed as seconc\i/{cia};s Ix%a’atter, Marxch, 1922d ag tlﬁz Post %{;{iggrgt
' Y. 3 i W h, 1879 Roland Burke Hennessy, president and ireasurer; ennessy, vice-president; Herman §
New York, N. X under act o hrgésmess Tmanaogg'l and managing editor; J. K. Anderson, techr’ucal editor.
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{c;lgnfei §f0 ﬁgood, %

sturdy  conmstruction 7,
and reliable performance %
fits into the most popular ///

tuning requirement of the day. %
It serves its purpose well with the 7
most popular screen grid designs, which
call for four tuned stages, including the de-
tector input.

Ordinarily a good condenser of this type
costs, at the best discount you can contrive
to get, about twice as much as is charged for
the one illustrated and even then the trim-
ming condensers are not included. The ques-
tion then arises, has quality been sacrificed to
meet a price? As a reply, read the twenty-six
points, of advantage. The first consideration
was to build quality into the condenser.

The reason for the low price is that the
condenser was manufactured in very large
quantities and is sold to the consumer with
only one handling between factory and him,
at a price only 10% above the cost of produc-
tion.

All claims are backed up by our guaranty—
MONEY BACK IF IN FIVE DAYS AFTER
RECEIPT OF CONDENSER YOU ARE NOT
COMPLETELY SATISFIED,

The Capacity is 00035 mfd. for each sec-
~.  tion. We haven’t this condenser in any

6>~ Other capacity. The price is net to
ol PR all, no matter what quantity.

oy Order one shipped C. O. D.
gy, Ut (B ™ {Overall lengthppia 11 inches.]

g,}’% o, G~
o %oy % 2 4%,
38 gty ny, a8 5-DAY
Ao, 5 C ey, Py, b, Co ™
B AP AAARN MONEY-BACK
. g,
iy . el % NS GUARANTY
Ep ap ~.
jé_ 0 ée@ ~
&, a Wﬁfo‘%?g‘%( -~
log, d %%, ~ N
%2 ;‘,02‘15 . ~
;}312%&;;08@ \\
sqéj%% ~
~

. {z8)—Eleven rotor and eleven stator plates in cach section.

Substantial

1 Wy,
7/
Points of ",

2
Ty
7
My,

4
*
Advantage
: 7,
M
HE desirability and dependability of this condenser are
] attested by the following roster of features:

{ 1)—Rigid steel frame. .

¢ 2)—Accurate mechanical alignment.

{ 3)—Single steel shait.

( 4)—Shaft supported at both ends and at the center,

( 5)—Accurate spacing of rotor and stator plates.

( 6)—Plates made of aluminum of uniform thickness,

( )—Stator plates shielded from each other and from external conductors.
{ $)—Each section provided with a built-in adjustable trimmer condenser.
{ 9}—Steel spring bearings. .

(10)-~Adjustable tension on bearings.

(11}-—Shait and rotor plates erovable. .

(12)—Low minimum capacity in each section.

(13)—Low loss insulation between stator and rotor plates,
(14)—Common rotor connection to steel frame,

(15)—Each rotor attached to common shaft with two set screws.
(16)—Exact equality of all condenser sections at all settings.
(17)—Side and bottom mounting provisions,

(18)—Straight line wavelength shape of plates, .
(19)—Brass soldering lug for each condenser stator section.
(20)—Capacity increases with counter clockwise rotation of shait.
(21)—Capacity of each section, .00035 mid. .
(22)—Plates cannot short.’

(23)—Rasy turning shaft,

(24)—Will last a lifetime,

(26)—Weight (condenser alone), 334 lbs.
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‘he Six-Circuit Tuner

Its Development Progresses Encouragingly
By Herman Bernard

Managing Editor
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DIAGRAM OF THE THE

Tl last week's tesue, deted Mareh 29th, was published o theoretical
diagram of a tuner using six howed civowts, for AC operation, The
promise was wiade that the tuner wondd be built, and a réport render-
od this week. The following article constitutes the report.—EDITOR.]

PO

theoretically last week, works but its performance is not
good enough to justify its duplication, for the following
reasons ;
{1)—The circuit is not as selective as one would expect a six-~
tuned-circuit tuner to be.
(2)—There was enough stray pickup to enable distant recep-
tion without aerial or ground.
(3)—The screen grid voltage on the first two tubes was so
critical, that osciltation resulted or very weak signals, and while
it was possible to get “in between,” is was too difficult.

AS WAS to be expected, the AC tuner, Fig. 1, discussed

Remedies Exist for Troubles

There are remedies for all three troubles, in fact some single
remedy applies to all three. Tests will be made again and a re-
port rendered next week, issue of April 12th.

The diagram shown last weck is republished this week as
Tig. 1. Also another diagram is published, a new one, Fig. 2,
showing the addition of a stage of resistance-coupled audio to the
tuner, which addition will prove valuable, since distant stations
then will come in with great volume. The detector biasing is
qore easily standardized, too, when the DC plate load is known.

Tl "HEORETICAL SIX-CIRCUIT TUNER, AS PRINTED LAST WEEK. THE VOLUME CON-
TROL PROVED INEFFECTIVE, BECAUSE OF PICKUP IN SUBSEQUENT STAGES-

As a power amplifier is to be used, anyway, it will contain two
stages of audio amplification, and the stage built into the tuner
will afford three stages of audio, Besides, the output is so ar-
ranged that it will feed directly into 3 Loftin-White power
amplifier, of which there are several good commercial ones avail~
able, for instance Electrad’s, or will feed into a push-pull or
other power amplifier, as will be explained. .

The advisability of the extra stage of audio was tested by
adding it to the tuner described last week.

Now, as for remedies for difficulties encountered with the

- tuner, Fig. 1, and which apply to Fig. 2 as well:

Selectivity was good but not good enough. The trouble was
not in the tuning condensers, for they represent as high a qual-
ity of radio product as is manufactured, nor was it in the coils,
since they were wound with correct number of turns and ae-
curacy as to spacing, as well as position of the windings in re-
spect to each other. The fact that WTAM, Cleveland, 0., and
WTIC, Hartford, Conn, were among the distant stations heard
in New York City without aerial or ground proved that the
leads themselves acted as miniature antennas, and since the cir-
cuit is very sensitive, this pickup was emough to enable repro-
duction of distant stations at high volume on the speaker, when
the power amplifier was used and the extra audio stage as well

Use of Shielding Extended

The situation calls for a shield placed over the bottom of the
subpanel, so that all the wiring inside will be shielded against
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REVISED DIAGRAM, SHOWING A SIX-CIRCUIT TUNER WITH A STAGE OF AUDIO ADDLED, f\N D A FILTERED
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ED TO P AND

B—-180, ALSO A PHONOGRAPH PICKUP. THE VOLUME CONTROL IS SHOWN IN A NEW ]’O%H 1ON, ALTHOUGH
PERHAPS ONLY TEMPORARILY.

pickup of this interfering sort. Also, as an extra precaution
against this condition, shielded antenna and plate leads ought
to be used, no matter 'how short the lead may be, while any and
every long lead should have the same sort of shlelded wiring.
For those not familar with this type of wn e, let it he known
that the wire has a rubber insulation covering, and around the
rubber is a braided wbe of ceppe1 or other gocd conducting
metal. The braided surface is to be g,loundeé by soldering to a
ground bar. The braid is to be cut off 34 inch from the con-
nected ends, to prevent the grounded cmfermrr from contacting
with a potential that may be other than glound for instance, B
{us,
: With these two precautions faken it should be almost impos-
sible to pick up any signals without antenna connected to the
aerial post, although so little as 18 inches of wire will consti-
tute a working antenna. The tuner is that sensitive.

More Selectivity Helps DX

It should be pointed out at once that the main {rouble with
multi-tube radio frequency stages today is not low sensitivity
but absence of sufficient selectivity. It is true indeed that sta-
tions 20 ke apart could be separated without interference, where
hoth stations delivered a strong signal, but from a six-circuit
tuner more than that should be expected. When the selectivity
is high enough the number of distant stations received increases
greatly, for it is the inability adequately to discriminate among
them that hmders reception of each of them at a ’clrne

The primaries were alike, as described in last week’s issue, but
the critical aspect of the screen grid voltage of the first two
tubes should almost disappear when the number of turns on the
primaries associated with this pair of tubes is halved. B5till the
sensitivity should be ample. And of course the selectivity in-
creases somewhat, as the double hump in the resonance curve,
due to large primary impedence and tight coupling, becomes
sharp instead.

Selectivity well may be pressed to a higher level, and without
injury to quality, as the band pass filter that precedes the first
tube delivers a selected frequency for amplification, so that no
amplification of non-selected frequencies takes place, except by
the stray pickup we are going to avoid.

Once a Pride, Now a Disaster

It used to be a matter of pride to demonstrate a receiver that
worked “without aerial or ground” connected thereto, although
of course there were in faci: an aerial or a group of aerials,
consisting of unshielded coils that acted as loops and associated
wiring that acted as capacity, antennas, and ground potential as
well.  But the idea of superiority attaching to such a receiver

- disappears when one realizes that such stray pickup applies
to all stages, which means that a preponderating percentage of
the stray plckup is deprived of the tuning benefits of antecedent
stages. Suppose wires connectmg gmds screen grids and plates

W eialead s enongh energy

to make reception possible. What sclection benefit would re-
sult to this energy from use of the two previous stages of amphi-
fication, with the three tuned circuits associated with them?
As to this amount of pickup there would be ne selection prior
to the stage in which the pickup took place.

The diagram, Fig. 2, shows the same fundamental tuner
with audio stage added, but the biasing voltages are taken off
the voltage divider. This system worked out well, and simplified
the layout and construction, What the individual vesistance
values should be will depend on the total resistance of the volt-
age divided, as the problem is one of proportioning the total re-
sistance wysed, The bleeder current need not exceed 20 ma,
so if 180 volts are used the total resistance would not be less
than 9,000 chms. Due to small current at the high end, much of
this part is not useful for connecting points, A voltage divider
with numerous taps at and around the estimated resistance
values, and with a large percentage of resistance at the high end
without taps, will solve the problem, for even if other voltages
than 180 volis will be wsed for maxitmum, a practical voltage
can be obtained even then for any purpose. The voltage divi-
sion problem is still being studied, andd findings will be reported
soon after being made.

Mechanical Aspect.

Regarding the mechanical layout, the tuning condensers are
placed at left and right of a drum dial.  As shown, the con-
densers are mounted on their sides. But this produces an over-
all height of 8 inches, whercas if the condensers were mounted
on their frame base the height would come under the 7 inch
limit, and thus the tuner could be put into a standard table model
cabinet. For console use the 8§ m(h height is all right, but for
the stand 7x21 inch cabinet it is not. However, the egual-
izing condengers, now shown on top, would have to be at front
or back, If in back they would be difficult of access, as the
tubes would mterfere I{ in front they may be ad}usted before
the tuner is placed in cabinet or console, which is a good plan,
since it puts the trimmers out of too-easy veach. Whenever any-
thing goes wrong with a tuner the first impulse is to readjust
the equalizers, whereas they are usually about the last things
to go wrong.

The shield bases are as close together now as they can go,
but as there is room to share at the center, the distance between
the edges of the bases can be made 7/16 mch which will have a
tendency to reduce further the critical aspect of the screen grid
voltages of the first and second RF tubes,

The Ground Bar.

A copper bar is used as ground connection. That is, in-
stead of the subpane!l being used as ground, although it, too, is
grounded, the copper bar is preferred. "This oﬁers a lower
resistance to the ground currents and reduces the undesired
coupling between stages due to common impedance on the
ground side. The bar need be no more than No. 9 copper

nghiy Sensitive OQutfit Brings in DX Wzﬁmu
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wire, although sorae mechanical support is added when a thicker

stretel is used

Tven if the difference in resistance is only a small fraction
of an ohm, this difference may be large in result where radio
frequencies are concerned, Better stability actually was proved
to be the case when this method of grounding was used.

The bar is connccted from the ground binding post to an
equivalent bar that stretches across the width of the subpanel,
Then whenever a connection to ground is to be made, it goes
direct to the bar, not to some other wire that ultimately goes
to the bar, and not to the subpanel, either.

In such highly sensitive tuners as the type under discussion,
seemingly slight differences, as in the method of grounding
internal conncetions, assume real Importance, Such a tuner is
like an caquilibrist on a tight rope. The slightest unbalance
Ay prove soerious.

The bar §s connected to the ground binding post but
placed s0 as to streteh across the width of the subpanel,
room, to provide a means of counecting the power amplifier AC
input and also, if desired, an AC dynamic speaker, at these
points, whereby the single switch on the front panel will con-

trol all threc
Windings of Coils.

The coil data this week are slightly different from those
given last weelk, in respect to the secondaries of the RF trans-
formers, and the impedance coil in the grid circuit of the first
RE tube.  The data last week enabled coverage of the scale,
but the data this week, while doing no less, makes the upper

3

wavelength stations come in at numbers more nearly standard.
The primaries are different this week, as has been noted. Now
there are 20 turns on the primaries of the first three trans-
formers and 40 on the other two.

As for the output, this is filtered, so that the P post may be
connected to a Loftin-White power amplifier. The post then
goes to the input cap of the screen grid tube of that amplifier,
If the Loftin-White design does not use its first tube as an
amplifier but as a detector, then the biasing resistor of the
amplifier will have to be connected to a point on the amplifier’s
voltage divider more positive than the present one, and a lower
value of plate resistor used in the Loftin-White amplifier.

For connection to any other amplifier, the P post of the
tuner would be connected to the P post of the amplifier. This
may be P on an audio transformer primary. No change need
be made in the power amplifier, even though the end of that
audio transformer primary goes to B plus.

A phonograph pickup could be connected to the amplifier
merely by putting the pickup terminals to P and ground of the
tuner. The tubes of the tuner should not be lighted then, so
plug the power amplifier’s AC cable plug into the light socket
and do not turn on the switch of the tuner. If an AC dynamic
speaker is used, this goes directly to the lamp socket or wall
outlet, too, when the pickup}kis*nsid,

[Be sure to read the interesting report on the improved siz-cir-
cutt tuner in next week's issue, dated April 12th. Notice how the
trouble is carefully removed before any final design 1is offered to
constrictors—IDITOR.]

Favors Factory Sets

The reliability of a receiver depends largely on the rugged-
ness with which it has heen constructed and the carefulness
with which the soldering has been done. If there is much play
between parts when the condensers and other adjustable parts
are moved, there is danger that connections will break. Also,
it unsuitable flux is used in soldering the circuit there is danger
that wires will corrode and thus open a circnit. On these
pouts the factory-made receiver is unquestionably superior.
Rigidity of the chassis and ruggedness of condensers and
other parts are features of commercial receivers. They are
ustally absent in the home-constructed set. Likewise solder-
ing is done much better in commercial sets, because the right
solder, the right flux, and in the right amounts are used.
Moreover, commercial receivers are wired with flexible leads
which allow much play without any danger of breaking. Many
home-built receivers are still made with stiff wire which breaks
easily. And in many instances dependance for permanence of
connections is placed on solder alone, which bhreaks at the
slightest provocation. Then, again, it often happens that a
joint is not soldered at all but is merely smeared with a daub
of dirty metal. Such thing may happen to commercial receiv-
ers, but the inspectors do not pass them. They are sent back
to the wiring department for correction. )

From all points of view that commercial and home-con-
structed receivers are compared, the commercial receiver
comes out ahead—E. Eduard Miller,

What Pentode Can Do

It bas been said that nothing can be done with a pentode that
canuot be done equally with the screen grid tube., If this were
true it would be equally true that nothing can be done with the
screen grid tube than with the three-element tube. This is not
so. Not only can a greater amplification per tube be obtained
but the tube can be applied to many different circuits and uses,
It is not the fault of the pentode if its inherent amplification is
not utilized,

1f a receiver has been designed for screen grid tubes, and pen-
todes are substituted, the amplification will be greater. This
fotlows not only because the amplification factor of the pentode
is greater but because the internal plate resistance is less. The
foad impedance designed for the screen grid tube will match the
pentode better because it is most likely too small for the screen
grid tube. Of course, when the pentodes are substituted the
voltages should be changed and proportioned properly, and a
suitable new voltage should be applied to the space charge grids.
Usually a receiver that does nof oscillate with screen grid tuybes
will oscillate with pentodes, which indicates that the amplifica-
tion has been increased. Proper circuit design and placement of
parts will correct the squealing.

The pentode tube will be used in the future, o be sure, but it
will be used for specialized purposes for which no other tube
will do quite as well. At this time such uses have not been
developed. For that reason, the tube should appeal to the
experimenter.~—J. W, Brock.
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Mixer Type Have Greatest Applicabﬂ;y
By Capt. Perer

not enough AF amplification. To make the detector efective
it is necessary to provide a great deal of awplification at the
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FIG. 12 :

THIS ILLUSTRATES A COMMON ERROR COMMITTED
IN CONNECTING A SHORT WAVE ADAPTER OF THE
SUPERHETERODYNE TYPE TO A BROADCAST RE-
CEIVER. A CHOKE COIL SHOULD BE CONNECTED BE-

TWEEN THE PLATE OF THE TUBE AND B PLUS.

VERY short wave adapter diagram published brings in a
flock of letters asking where the adapter should be plugged
into a given receiver, or whether or not it can be used with

this or that receiver. Sometimes these letters indicate an omission
in the description of the adapter, but more irequently they in-
dicate that the letter writers have not read the description, or
that the writers only want individual attention.

Not All Universal,

One may write: “I saw your article on the ABC short wave
adapter and it seems to me that it is just the thing that I have
been looking for. I note that it can be used with all broadcast
receivers, Now I have a Model 29, serial number 289,684 ABX-
dyne. I am wondering whether or not the adapter can be used
with this receiver” This question might be answered by para-
phrasing the top sergeant's answer to a question of a similar
nature relating to drill, namely, the adapter can be used with
all set except Model 29, serial number 289,684 ABX-dyne. Of
course, that means when stripped of military sarcasm, It can be.

Not every adapter can be used with any receiver whatsoever.
For example, some adapters are designed for DC operation.
If the receiver is AC operated the adapter cannot be operated by
plugging in anywhere in the receiver. This, however, does not
mean that the two circuits cannot be combined. It is quite
possible to operate the adapter with batteries and the receiver
with AC and still connect the two so that short wave signals
may be received.

It is also true that if the receiver is DC operated and the
adapter is designed for AC the adaptation cannot be made by
plugging in. But as before, the two can be combined.

Legitimate Doubts,

Let us assume that all letters relating to adapters and existing
receivers are justified either because of some exceptional con-
dition or because of an omission in the article describing the
adapter. One of the exceptional conditions may be that the
letter writer is not familiar with radic circuits, and that he makes

no pretense of any familiarity. He is perfectly justified in ask--

ing any question provided he does not refer to the serial num-
ber of his set. Let us attempt to clarify some of the problems
that arise.

In the first place, if the adaptation is to be made by plugging
in the adapter into one of the sockets in the receiver, the adapter
and receiver must have been designed for the same kind of
supply, either AC or DC. It is possible to mix the two only
if a separate filament supply is used for each. Sometimes it is
necessary to use separate B supplies also.

Sensitivity Considered.

‘When plug-in type adapters are used complaints of lack of

sensitivity are frequent, This is particularly true when the
adapter is used with modern receivers in which the detector is
of the power type and when there is only one stage of audio.
The owner of the adapter has been told that the proper place
to plug it in is in the detector socket. The fact is that this is
a highly improper place. Yet it is the only place. The neces-
sary conclusion is that this type of adapter is unsuitable.
There are two reasons for the unsuitability. First, the power
detector is not a good short wave detector; second, there is

POST OF SET

high {requency, just as much as is provided in the broadcast
receiver at the broadcast {requencies. Usually when an adapter
is plugged into one of the receivers the set is dead as far as
short wave reception is concerned. :

Plug-in type of detectors that were used a {ew years ago are,
not suitable in any case, so they might as well be dismissed.
The only time they give fair results 1s when there is a great
deal of amplification after the detector. This, however, does not
rule out ‘modern type plug-in adapters, particularly those of the
superheterodyne type.

Another Precaution.

Another precaution that should be observed in using plug-in
type adapters is fo see that the filament current drawn by the
adapter is the same as that reguired by the tube normally in
the socket used. This raises no problem when the adapter con-
tains only one tube because then the filament current will be
the same. When the adapter has more than one tube a change
in the filament circuit may be necessary to make sure that
cach tube gets enough current.

Let us review the. circuits published on pages 18 and 19 of
the March 29 issue of Rapio Worwy, with a view of determining
their adaptability.

Fig. 1 is of the old type and is to be plugged into the detector
socket of the broadeast receiver. It is for DC sets only, When
it is plugged in it cuts out of the receiver everything that pre-
cedes the detector and utilizes only the audio amplifier, It
should be used only in receivers in which the grid leak and con-
denser method of detection is used.

Fig. 2 is the same circuit as in Fig. 1 except that it is designed
for use with receivers in which the detector is a 227 tube,

The single-tube adapters can be used both for code and voice
reception, For code it is only necessary to advance the regen-
eration control until the circuit oscillates; for voice reception
it is necessary to prevent oscillation,

Why Set Wouldn’t Work :

A man wrote: “When I could not make a circuit work
at home I put it in my car and drove over to a friend of mine
who is somewhat of an expert in radio. On the way over 1 had
two blow-outs and almost wrecked my car. To add insult to
injury a cop handed me a ticket {for passing a traffic light. When
I finally got to my friend’s house 1 was so disgusted that I did
not care whether [ got it working at all. To make a long story
short, I let him work on it for a while. He checked over the
wiring and found it exactly as the hook-up called for. But he
could not get a peep out of it. He said that the circuit was not
designed right, and that it could not possibly work. Now if you
can tell me what the frouble is I'll appreciate it,”

From this gossip we glean one bit of information which may
have some bearing on the case, and that is the-statement that
the “somewhat-of-an~expert” could not get a peep out of the
set, There was undoubtedly an open somewhere in the wiring,
or a short circuit. Perhaps the filament or the plate batteries
were not connected, which would come under the classification
of an “open” The particular wiring diagram referred to did
not show the batteries, so the set could have been wired ex~
actly as described and still not give a peep. But let us assume
that the expert attended to the connection of hatteries. The
defect in the circuit must have been less obvious, and more
difficult to find. The answer to an appeal for help in a case of
this nature is: Check the circuit over and make SURE that
evervthing is as described. It is not sufficient to believe that it
is wired as specified, or to depend on appearances.

~Ag to the rest of the gossip in the letter we are impressed with
the importance of starting out with good tires and not fo pass a
traffic light when a cop is watching while on the way to a friend
who is somewhat of an expert in radio with a half-finished re-
ceiver. Why not ask the friend the next time to come over with
his car and let him take all the risks. He would not be intoxi-

cated with exasperation and could probably get through without

trouble. We assume, of course, that he is friend enough not to
become exasperated when asked to do a favor,

The example of the gossip type of question cited above is
extreme, and a very small percentage of questions are like it,
but then there are those that are much more gossipy and more
devoid of relevant matter—A. J. Mason,
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and Give Best Assurance of Success
V. O’Rourke

The remaining circuits in the article referred to are of the
superheterodyne type and can be used with any broadcast re-
ceiver, provided that the voltage supply is suitable,

Superheterodyne Type Adapters.

In Fig. 3 is a plug-in type circuit designed for battery opera-
tion. It is to be plugged into the first socket of the broaderast
receiver, provided this is a battery type sef. The only precaution
necessary is that there be no resistance in the positive leg of
the filament circuit of the tube moved from the set to the
adapter, It is assumed that there is a 4 ohm, or equivalent
resistance in the negative leg. If there should be a resistance
in the positive leg it should be removed by short-circuiting. If
there is a rheostat in the positive leg it is only necessary to set
it on zero. The antenna on the set should be transferred to
the antenna post on the adapter and the ground post on the
set should be connected to the ground post of the adapter. Only
one other connection is necessary, and that is the plate return
from the oscillator, which should be connected {6 a voltage of
about 50 volts, on the voltage divider in the set.

Fig, 4 is the same circnit designed for cases in which the first
tube of the receiver is a 222, The same precautions apply as in
the preceding. In this case it is not necessary to connect the
plate return from the oscillator to anything because this has
already been provided for,

One Tube Lost.

Tigs. 8 and 6 are the same circuits as those in Figs. 3 and 4,
vespectively, but are designed for heater type tubes. If the
first tube in the rcceiver is a 227 Fig. 5 should be used and if it
is a 224, Mg, 6 should be followed. When using either it is
necessary to connect the ground posts of the adapter and the
receiver so that there will be a complete circuit for the plate
current of the oscillator,

When the cirenits in Figs., 3 to 6, inclusive, are used, one tube

High Sidebands and DX

In some receivers the high audio frequencies are overempha-
sized. The hissing sounds in such cases are very pronounced,
and speech 18 not pleasant even if it is easy to understand. More-
over, when the high frequencies are stronger than they should
he much extrancous noise is brought in to mar reception. A
highly selective recelver is not subject to this form of gquality,
unless the ligh frequencies have been built up, either inten-
tionally or net, in the audio amplifier, It often happens in
transformer coupled cirenits that the high frequencies are built
up because of a resonant condition between 5,000 and 10,000
cveles, or because of regencration in this region.

1t is practically impossible to rdceive signals from distant sta-
tions withont getting an excessive proportion of bass. The re-
ceiver must be so selective that it can separate stations operat-
ing 10 ke apart without any cross talk. If the carriers of two
such stations are modulated with all frequencies up to 10,000
cveles, the sidebands will overlap throughout the spectrum
space between the two stations., If they are modulated with
frequencies up to 5,000 eycles they will just meet and there will
be no overlapping. But there is no carrier which is modulated
up to 5,000 cycles and no higher. They are modulated with fre-
quencies up to 10,600 cvcles and even higher.

Suppose there are two distant stations operating 10 kc apart
and it is desired to receive onc of them. It is clear that if the
receiver is so broad as to receive all of the modulation on the
desired station it will also bring in a good deal of the modula-
tion of the undesired carrier. On the other hand, if it is so
selective that it will cut out the undesired station it will also
cut out a large part of the desired signals, the higher frequen-
cies suffering first. The signals received clearly must neces-
sarily be boomy.

This is the situation when two stations 10 ke apart
are of equal intensity. If one is a local and it is desired to get
the distant one, the circuit must be still more selective, and the
signals from the distant station will be still more boomy. If
the circuit is not selective the distant station cannot be received
without loud cross talk from the local station, the signals of
which may be much louder than those of the distant station, If
the local station is operating 30 or 50 ke from the distant sta-
tion the situation is about the same as if two distant stations
operating 10 ke apart are involved, as the Federal Radio Com-

mission recognizes.

" and one tumer are sacrificed from the
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CONNECTING A SUPERHETERODYNE %‘,T}IP%Rg%%EICI\E '
TOR TO A RECEIVER. THE CHOKE COIL RFC2 CHOKES
OUT THE SIGNAL. THE CHOKE SHOULD BE LEFT OUT
OR SHORT-CIRCUITED.

radic frequenc i-
fier, although one Qf_these tubes are retained as n%l()dugt;x.np%r
many broadcast receivers the sensitivity and selectivity are not
high enough to permit this sacrifice. lu such cases it is better
téo selc;ct otngtl of the ciyguits iin Figs. 7 to 11, inclusive,. These

o not entail any sacrifice, for in is a
Soraant addition.y , ecach case the adaptererska

Each one of these circuits contains explicit directions for- coti-
necting it to the broadcast receiver. In those circuits in which
filament terminals are provided, as in Figs. 7 and 9, either a
separate battegy or the same storage battery as is used in the
broadcgst receiver may be used. Also, in all of them with the
exception of Fig. 11 the plate voltage supply in the receiver may
be used, or a separate source. It is understood that ground is
B minus. If the circuit should fail to work when it is first
hooked up a check should be made to see that the grounds are
connected, or that B minus in the set is connected to the ground
post on the adapter. :

The circuit in Fig, 11 contains its own filament and plate sup=
ply. Hence no special precautions are needed. It is only neces~
sary tt? ;nake the four connections indicated, and plugging into
an outlet,

Frequent Errors.

Before closing it will not be amiss to point out a few errors
that are often made in hooking up adapters of this type to
broadcast receivers. .

One is shown in Fig. 12 herewith. The modulator tube of the
adapter is coupled to the antenna binding post by means of a
condenser C, Many have already expressed wonder that this
circuit does not work as “described”. A tube will not work
unless a steady voltage is impressed on the plate, In this case
no_voltage is applied. There should be a radio frequency choke
EMIIM about 85 millihenry between the plate of the tube and

plus.

Another frequent error illustrated in Fig. 13. The radio fre-
guency choke RFC2 is connected already, but there is one too
many coils, The choke RFCZ has no place in the circuit at all
It chokes out the beat frequency signal generated in the modu-
lator and prevents it from reaching the broadcast receiver,
Short circuit this coil and the output is right. Note the con-
nections in Figs, 7 to 11, inclusive, in last week’s issue. These
are correct,

The superheterodyne type adapters can be connected to any
broadcast receiver. This does not exclude loop operated sets.
If the input is obtained by means of a loop, it may be well to
substitute for the loop a small coil of equal inductance. How-
ever, it is not necessary.

The adapters shown in Figs, 7 to 11, inclusive, in last week’s
issue of Rapro WorLp can be mixed. That is to say, a battery
operated adapter can be used with an AC operated receiver, and
vice versa. The supply for each, however, must be suitable for
its particular type.

While it was stated that the superheterodyne plug-in type
adapters should be connected in the first socket, this is not es-
sential. It can be plugged into any radio frequency socket. Tt
is, however, desirable to plug in as near the antenna as possible
in order to get the greatest sensitivity,
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[The following aricle is the fourth of a series on dynamic
sheakers which began in the Maorch 15th issue with the article,
“Design of Dynamic Speakers” The pot maginet, wvoice coil and
baffle were discussed. Theve followed the second article, “A Com-
parative Test of Dynwnic Results,” in the March 22d issue, in wihich
acoustic comparisons were made between inagnetic and dynamic
speakers. In the March 29th issue, “Hum Reduction in Dynemic
Speakers” was discussed, Rewverse-wound coils and condenser-choke
systems were included,  This week wave forms in connection with
hum reduction is the topic. Follow this series on dynwmic speakers
from weck to week —EDITOR.]

1G. 1 illustrates the fundamental relation of the “direction” of
Etbe lines of force around a conductor carrying direct-current,

to the direction of flow of the current in the conductor. The
simplest analogy fo this case is that of the right-hand screw, ie,
the forward motion of the screw, away from theé observer, cor-
responding to the current flowing along conductor A-—As and, the
direction of rotation of the screw while being driven in corresponds
to the direction of the circular flux or lines of force around the
conductor. . .

Fig. 1 shows three dottéd circles representing lines, whereas in
realify there is a very great number, and the “effective” radius from
the conductor A-—A. depends mainly upon the potential difference
between the ends of conductor A-——A,, and the current flow due to
this potential difference or voltage.

Fig. 3 illustrates the application of the operating principles of
Fig, 2, but it brings out one additional effect in such a way that it
conld be readily visualized. This same effect could have been
demonstrated with sufficiently sensitive apparatus in the case of Fig.
1, but as Fig. 3 shows it more convincingly, I will use this diagram
instead.

Galvanometer Test

1f we connect a malvanometer to coil E in Fig. 2 (and we will
select a central zero instrument for our present discussion), applying
a source of DC voltage to coil E through a telegraph key, so when
we close the key we obtain a momentary deflection, after which
the galvanometer needle returned to zero, we face a gap in the
connection between Fig. 1 and Fig. 3. Here is the connecting link:
When the current, starting from zero value, and while on the
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FIG. 3
THE RELATIONSHIP BETWEEN INDUCING AND IN-
DUCED CURRENTS AND FLUXES BETWEEN TWwWO
COUPLED CIRCUITS.

ferease, is flowing from A— to Ay we could slip our galvanometer
pickup coil {taken from Fig. 2) right over the conductor of Fig, 1
and observe (as a smaller effect) the very same thing we have just
seen demonstrated with Fig, 3. So with results of our observations
as they are let’s return to Fig. 3, As belore stated, on opening the
telegraph key we obtain a deflection of the galvanometer needle
that is opposite to the original though of similar value, buf the
ﬁOifm of interest now is that it appeared to be much faster than
efore,

Now when a current B of electricity starts from zero value to
flow througlr a coil which has an iron core (Fig. 3) the lines of
force due to this tnereasing current start to expand radially out-
wards from the conductors about which they form, and in doing so
cit across neighboring conductors, seiting up a current By in these
conductors that tends to oppose further increase of current B, These
two currents I3 and By are co-existent and although current By is
only effective in opposing current B when B is increasing, Py acts
to speed up the decrcasing value of current B when the key is
opened.

Current Lag

Therefore we find that current By originates slightly leter than
current B and while B is increasing in value I3y increases in such
a way as to tend to prewent the further increase of B. Then grad-
ually B: opposes B less and less as B's value approaches its final
maximum. Then as B's value begins to decrease Bys effect begins
to help out, resulting in a very rapid decrease in B's value.

Now, this extension of the explanation of the effects encountered
in dealing with ‘hum in dynamic speakers furnishes some further
ground for explanation.

There are several reasons, as we now know, why the so-called
AC hum prevalent in pulsating DC operated dynamic speakers is
present.

1f an analysis is made of a uniform alternating current it will be
found to be a continously wavy line, which at equal intervals of
time (referred to a zero starting point) will have similar values of
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FIiG. 4
HOW THE CURRENT FLOW IN 3,000 AMPERE TURN‘
COIL BUILDS UP WITH RESPECT TO TIME, THE

MAXIMUM VALUE IS INDICATED BY THE VERTICAL
DOTTED LINE.
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positive or negative amplitude depending upon the first point along

the wavy line chosen for comparison.
Use of Half-Wave Rectifier

Now if we use a hali-wave rectifier on this alternating current
cireuit, and assimme for descriptive purposes that the rectification is
iml? per cent. perfect, we will have the curve of Fig. 5, modified as

QHOWS

Curve Ay is seen to be similar to curve A in Fig. 5, only the
negative half is missing.

I will not take up the operating characteristics of a dynamic pot
or field coil on half-wave rectified current because this form, though
used in some cases in circuit involving a 281 tube rectifier, is not as
widely used as the full-wave type.

In so far as keeping the audible hum within reasonable bounds,
the half-wave rectifier certainly can be used, but due to the fact
that larger capacity and higher rating condensers and chokes are
required to handle the surge voltages incidental to such operation,
and other econorhic reasons, the popularity of this type is not great
for home use.

The next item of interest is the full-wave rectifier, and again we
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are going to assume 100 per cent. operating efficiency, A full-wave
curve is shown in Fig. 8.

Reproduction as Two Positive Halves

Now here we have a condition which shows we can take the
curve of Fig. § and reproduce the lower half wave, or negative half
wave or alternation, as a second hali-wave above the line O. Hence
the name half-wave. In this circuit the positive loop of the alternat-.
ing current of Fig. 5 appears in Fig, 8, “as is,” and the previous
negative loop appears now as a positive loop, so we have the case
of the positive and negative parts of an alternating current cycle
reproduced as two egual positive parts and producing very much
more nearly even pulsating DC than the half-wave circuit did.

Now it is the shape of the pulsating DC curve as modified from
the ideal form of that of Fig. 8 by the various forms of hum
reduction circuits as deseribed in last week’s issue that we wish to
studdy next.

Let us make a sctup of a circuit similar to that of Fig. 7. Let
this magnetizing coil consist of 3,000 ampere turns, and let the
final exciting current he one ampere, and also assume a suitable
source of emf to provide exactly #that final current, and a central
zero amtheter with a scale of 1—0-—1 by hundredths of an ampere,
and a telegraph key to complete the cirenit when we are ready.

We close the key and watch the amueter needle, It gives a slight
jump and increases slowly as it passes through the mid-point of its
deflection, slowing down slightly as it reaches its final maximum
value.

Use of a Shunt

Then if we arrange to shunt the exciling source with another
similar meter, as we open the key we can observe the decrease of
the current in our coil, and it will be found to drop to zero suddenly.
A rough graph of this condition iss hown in Fig. 4.

What we have observed is that in circuits containing a relatively
large amount of inductance there exists (when the exciting current
is increasing) a counter-current that comes into action a few hup-
dredths of a second later than the original exciting current, and
the later current is said to lag behind the exciting current, The
time of this lag in {ractional parts of a second is greater as the
inductance of the coil is greater, or less as the inductance is less.

Now if we can visualize what we have learned it is apparent
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A SINGLE CYCLE OF ALTERNATING CURRENT OR
VOLTAGE, SHOWING HOW SUCCESSIVE VALUES ARE
ATTAINED ON A 3-VOLT (MAXIMUM) AC CIRCUIT.

* that as the magnitude of the inductance of our coil has the property

of limiting the time rate of increase of DC the same condition will
apply to pulsating DC also,

Let us now substitute a source of full-wave rectified alternating
current for the DC source.

Here the conditions, while being somewhat similar, yield results

that are different.

Explanation of Interrupted Line

The “interrupted line” curve of Fig. 8 shows how the general
form of the full-line curve would be altered by connecting the
previously described coil to a fullewave pulsating DC source, of
which the full-line curve shown in Fig. 8 is an example. Now, in
a dynamic speaker pot coil similar to Fig. 7 no device is employed
to reduce the hum save the coil R, and its effectiveness depends upon
the inductance of the associated magnetizing coil shown.

Fig, 9 shows a “curve” that illustrates the effect of the use of
a combination of coils similar to those of Fig. 10, and its effect is
shown for comparison with that of Fig. 4, which is for the case
of Fig. 7.

As before stated, this curve is somewhat similar, and inspection
shows that the rising part of curve E is modified by the effect of
the veversed current coil's reaction., Curve Fe—e is the effective
emf{ or resultant that magnetizes the core and produces the first
half cyele of the voice coil hum. Curve E, descending, is what
happens when the reverse current coil is open-circuited, when the
applied emf falls. Curve E-be is what happens when the applied
emf {falls when the reverse current coil is 3 closed cireuit.

Modified by Stabilization

It will be seen that two effects, similar to what we have just
discussed, occur here, but they are modified by the stabilizing action
of the reverse coil winding, which has the effect of a stabilizing
agent, analogous to that of a storage battery, a compressed spring,
or a condenser, or any other devices that receive surplus energy,
store it, and then refurn the energy in such a manner that useful
work may be obtained or done by such stored energy. As in the
cases ahove, this reverse-current coil stores a part of the energy
impressed upon it during the first half of the hum cycle and returns

(Continsed on next page)
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(Continued from preceding page)
what it stored during the second half in the form of reversed current
of an effect to prevent the suddent collapse of E on its downward
travel and thus prevent induction of a large half-cyele hum when
the applied emf returns to zero value.

The above effects are all due to inductance, which is the electrical
equivalent of inertia in a mechanical system. The various effects
brought about by combining coils of high inductance with those of
low inductance, or those coils that utilize reversed turns, are com-
parable to mechanical systems that go by the name of shock ab-
sorbers.

Economical Solution

The interesting feature about a successful reverse-current system
of reducing hum in AC operated dypamic speakers is that it is so
very much more economical than using a unilateral condenser, and
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" THE EFFECT QF PASSING CURRENT OF FIG. 3
THROUGH AN IDEAL RECTIFIER. FULL LINE CURVE
SHOWS FULL-WAVE RECTIFIED CURRENT, THE
INTERRUPTED LINE C%%\é% 1S DISCUSSED IN THE

also the coil requires much less room and is an ntegral part of the
design of the speaker. ‘ ) .
Now the curve of Fig. 9 is of one second duration and this
means that we had to.be agile and try to plot all the points of
interest as the current rose and fell, and the only way that we
could present it to you as a still picture was to divide the time taken
by a pulse to rise to its maximum, and fall again to zero, into
60 -equal parts. The elapsed time required in this case becomes
one second. By reference to Fig. 9 it will be seen that the greatest
difference between E and E-—e otcurs between 4 and 7 volts, and
at about 12/10 of a second from the time the exciting emf is
applied.
p&s the current increases, the difference between E and E—e be-
comes less, until somewhere near the maximum Va.lue they become
merged and E—e is no longer a measurable quantify.

Different on the Decrease

On the decrease of E, however, it's a very different story. The
value of B is plainly seen sustained by the effect of the reverse
current coil, which produces E--e now, and at 2 time rate of de~
crease of voltage nearly similar to that part of the ascending curve
that lies between 4 and 9 volts, so that although the difference
between E and E--e is greater than E and E-—e, their respective
average wmaximas occur at about the same lapse of time from their

respective starting places, namely, the center of the two vertical =

lines that drop from 4 and 7 volts on the ascending curve is the
same distapce from the origin as the center of the two vertical
lines that drop from 7 volts and 4 volts from the maximum value
vertical,

Now other similar vertical lines may be dropped to the 1/10
second scale on the zero axis and these will afford a ready means
of obtaining a quick comparison of the way the various current
values vary with successive equal lapses of time, referred to as zero
or starting value. o

Another way of reading a graph of this kind is to place_a card
with its edge parallel to the voltage axis and, keeping this edge
parallel, draw the card slowly across the graph. The resuit will
be not unlike an animated movie.

Wattage Considerations

This curve does not show the -distribgtion of energy very well
on the basis of AC watts per unit of time, but if it was desired
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FIG. 9
A STATIC CURVE OF THE EFFECT OF THE RE-
VERSED CURRENT COIL OF FIG. 4 WITH RESPECT TO
TIME—AND ALSC SHOWS HOW THE VOLTAGE COM-
PONENTS ARE DISTRIBUTED.

to obtain these data from the curve given (and only an approximate
curve could be shown), the successive points could be plotted with
rea§0}1able. accuracy by the use of a good DC voltmeter on the
excifing circut.

The method to be followed here would be to have a variable
series resistance in the exciting cireuit and with the DC ammeter
and voltmeter ready, close the kev and adjust the resistance so that
the voltage drop across the 3,000 ampere turn coil was 2 volts.
Then read the current and multiply it by the voltage drop. Then
repeat with the DC volts at 3 velts, then 4 volts, and so forth, up
to 12 volts. This will result in 3 uniformly increasing and decreasing
curve, and if this line of values represented by suitable dots placed
within the two curves, shown at the approximate ceuter, is estab-
lished, a wattage curve that is roughly correct will be obtained.

But we have not shown a curve of the relative change in the
values of a rectified wave hy # reversed current coil and so this
appears now.

Huwm Values

Fig. 1 shows a current of one ampere at X hum volts of full-
wave pulsating DC, The - humt wvolts are generated by a voice
cotl placed in the air gap of the dynamic pot. Curve 1 shows what
I ampere looks like with its Gl of harmonic values that tend to
hoost its value apparently. Curve 2 shows what it is like after the
reversed current coil is operated. Incidentally, we must not forget
that a condenser of the unilateral iype, in the case of low voltages,
or a regular condenser and external choke coil in the case of higher
voltages, would tend to produce a condition similar to that of the
curve 2 of Fig. 11

So Fig, 11 shows the final result of reducing audible bhum to
inaudible values—and any combination of magnetizing coils and
reversed windings will begin to approximate the desired result
obtainable with proper combination of magnetizing coil inductance
and ampere turns, on the one hand, and ample space for opposing
voltage coils on the other.

Of course there is a compromise here, but given enough iren of
good quality and an efficient rectifier, whether it be the dry plate
or tube type, the designing of a good humless pulsating field for
a dynamic speaker is not impossible.

For the case of dynamie speaker pots that contain high voltage
windings, the problem of reducing audible hum is usually made very
much simpler by the relatively high inductance per unit of copper
volume of the higher resistance coils which usually have a minimum
of 20,000 turns or thereabouts. These coils are usually component
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parts of a filter system in the broadcast receiver and serve as
“chokes.” The real idea is to kill two birds with one stone utilizing
the normal inductance of the coil as a means of smoothing out the
B supply ripple and incidentally providing a source of pulsating
DC power fo energize the speaker pot. :

The hum problems involved here are not always basically the
same as with the low-voltage rectified DC cases.

Of interest though in this connection are the many other ways
in which hum troubles arise, and in most cases the speaker, being
the most vulnerable point of attack, is usually blamed first, One
of the underlying causes of excessive hum that sometimes develops
several months after the set is bought, is due to a high voltage
condenser beginning to leak, Anocther is changes in the operating
characteristics of tubes—notably the detector which will set up a
source of hum if it gets into the ionizing state—a condition which
is due to the presence of gases within the tube, that have escaped
from the metallic structure of the tube elements.

Hum From Unexpected Sources

If you have a combination of a battery-operated set and an AC
. operated speaker, and excessive hum develops, it is probably duc
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THE REDUCTION DF HUM VOLTAGE. CURVE NO. 1
1S HUM VOLTAGE WITHOUT OPPOSING EFFECT OF
REVERSE CURRENT COIL. CURVE NO, 2 SHOWS HOW
THE HUM VOLTAGE IS REDUCED BY THE ACTION OF

THIS COIL. ,
to the rectifier beginning to pass too much AC componeni. 1[ you
have a battery-operated set, and are using a B eliminator, and the
speaker is dry rectifier~operated, and gxcessive hum develops, then
look for hum in the receiving set output, first by advancing sct
controls to full volume, then detuning the set and connecting up
ear phones in place of your speaker.

If you can hear any hum in them the trouble is very likely in
the B eliminator. Otherwise shunt a 1,500 mfd unilateral condenser
around the DC side of the dry rectifier, being careful to observe
polarity, which can be observed easily by a low-range voltmeter
or polarity indicator. If neither of these is available, two leads
attached to the rectifier DC output may be thrust into a clean,
freshly peeled potato. The negative lead will discolor the potato
faster. The condenser is to be counected accordingly.

Another removable cause of hum is the segregation of alf the

Definite Diagram

€S

leads in the home-consiructed receiver that arve necar strong AC
fields—this applies especially to grid and screen-grid leads and long
parallel runs.

Voltmeter Tests

In dry rectifier-operated speakers it is a good plan to check up
once in a while on the wvalue of the pulsating component, and
subtract from it the DC applied voltage as measured at the rectifier
terminals by a DC voltmeter. The procedure is this: With the
speaker pot energized connect an AC voltmeter to the point where
the pot coil leads are attached, and take the reading. Then connect
the DC voltmeter tq the same two points and take the reading.
Now the AC voltmeter reading minus the DC voltimeter reading
should not be more than about 409% of the AC voltmeter reading,
clse the hum will be excessive. This is a case which can only be
cured by a unilateral condenser.

Condenser Effect

The effect of this condenser is to increase the value of the DC
voltage component at the expense of the pulsating component, actu-
ally increasing the applied DC wattage. Of course the hum-is
substantially reduced. The useful life of a unilateral condenser is
considerable, as long as the peak (or pulsating) wvoltage does not
exceed the manufacturer’s rating, usually printed on the label. For
instance, some commercial condensers are rated to operate on cir~
cuits not exceeding 12 volts maximum, and such a rating, while
stating the allowable maximum, should not be taken literally. Ex-
perience shows that 8§ to 10 volts pulsating component js about
the safe continuous operating maximum for condensers of 12 volt
rating, and therefore the condenser may be used for a very long
period on a é-volt DC circuit.

for Pocket Set

Herewith is a diagram of “A Pocket Size Set.” The article
was published last week in the March 29th issue, page 6, but
the diagram published then made it appear that screen grid
tubes were optional. The tubes to use are 199 throughout, and
this fact is established on the definitive diagram herewith.

The circuit is a good performer and is very conservative in
battery drain, so dry cells may be used throughout. Of course, a
B battery consists of dry cells, too.
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DIAGRAM OF A 4-TUBE POCKET SIZE, SHOWING T}fAT
199 TUBES ARE TO BE USED THROUGHOUT.
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Find-All Four Popular With Distance Fans

Those who are in doubt as to whether a four-tube receiver
can give satisfactory volume and distance reception can make
the test with a Screen Grid Find-All Four,

This ecircuit utilizes the latent possibilities of the 222 screen
grid tube and as a result exceptional distance records have been
‘reported. A number of verifications of reception from Europe,
Japan and Australia is claimed.

The Find-All Four operates on the regular broadcast band.
1t is not a short wave set. It is battery-operated. This receiver
will®Work well with A and B eliminators, thus giving the con-
venience of batteryless operation. Although this set is compact,
it can be used with the ordinary speaker or with the most
modern dynamic reproducer.

The four tubes required are a 222 tube, two 201A and a 171A.
In addition to the A battery, three 45-volt B batteries are neces-
sary and fwo small C batteries,

In design, this receiver follows modern practice. 1t utilizes
the latest type aluminum chassis, with all parts excépt the vari-
able tuning condensers, below the deck. All wiring is concealed

~of two high-grade audio frequency transformers.
such transformers is more than justified by the marvelously

seems to strike everyone.

and the tube sockets are mounted from below, so that they are
flush with the chassis deck, The RF coils are specially de-
signed and specially wound for this circuit and the use of these
coils adds considerably to the distance range of the set. Two
stages of audio frequency are used, necessitating the utilization
The use of

clear tone quality of the set. A genuine bakelite panel adds to
the attractiveness of the Find-All receiver. Two vernier dials
are used, as it has been found that two dial control gives sharper
tuning for greater distance. ) )

A Find-All owner of Bend, Oregon, has written to the manye
facturer as follows:

“For volume and selectivity, I have never secen or heard any
set that will equal it and, as for tone, it simply cannot be beat.
There have been several people watching me build this set and
they are all talking of getting one. The compactness is what

: r They can’t feature a set so small
doing what it does.” oo o
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THIS SHOWS HOW A PHONOGRAPH PICK-UP UNIT
SHOULD BE CONNEC%’?%“I}E% A LOFTIN-WHITE AM-

ANY radio fans who have built Loftin-White amplifiers are
bewildered, They have built them “just as specified,” bug
what are they to do with them? Are they to use them for

radio reception or only for amplifying the signals from a phono-
graph pick-up unit? Nearly all the Loftin-White amplifiers pub-
iished show two tubes with the input terminals to the first left open.
What to do with these terminals is wsually left to the builder to
determine, and it is just there where the bewilderment enters.

The ballyhoo abouf these amplifiers emphasizes their remarkable
simplicity, high amplification, inexpensiveness, superior tone quality,
and their freedom from hum. The {act that most of this hallyhoo
is true does not in the least help the fans to use the amplifiers,

Some fans have been led to believe that if a single radio frequency
tuner is cotnected to the input terminals of the amplifier a superior
sort of radio receiver will result, one that is exceptionally selective
and sensitive. Those who have taken this part of the ballyhoo have
discovered that they have something which is not mnch better than
the old crystal set of 1922, And they want to know what is wrong
with their Loftin-White amplifier,

Chances are that there is nothing wrong with the amplifier. They
have just made the mistake of believing that a single tuner is any
more selective in 1930 than it was in 1922, that a new name for
an amplifier is a substitute for radio frequency amplification,

Provide R¥F Amplification.

The Loftin-White amplifier will not deliver any signals to the
foudspeaker unless it be given something to work on. 1 the ampli-
fier is to be used for amplifying phonograph pick-up signals it will
be sufficient to hook the terminals of the pick-up unit to the input
terminals of the amplifier, but if it is to be used for radio recep-
tion it is necessary to provide radio frequency amplification as well
as plenty of tuners. Just how many stages of radio {requency am-
plification are necessary depends on the sensitivity that is desired.
and just how many tuned cirguits are needed depends on the sensi-
tivity as well as on the location of the receiver with respect to
strong stations,

While non-reactive amplifiers with suitable radio frequency am-
plifiers and tuners have been published many times in the Rapo
Worrp, it will not be amiss to give additional gircuits for a large
number of readers have written in for information on the subject.
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WHEN A LOFTIN-WHITE AMPLIFIER IS CONNECTED
TO AN EXISTING RADIO FREQUENCY AMPLIFIER AND
TUNER IT MAY BE COUPLED BY MEANS OF AN ORDI-

NARY RESISTANCE COUPLER AS HERE SHOWN.,

licity

Tune RF Needed Ahead of Loft
By J. E.

The questions nsually demand to know what kind of tuner is needed
and how it should be comnected to the non-reactive amplifier. Other
questions are associsted with complaints to the cffect that no re-
sults are obtained, or very unsatisfactory results, when a single
tuner is preceding the non-reactive amplifier. No one who has read
the preceding paragraphs about the fallacy of expecting good results
when there is no amplification at radio frequency and only one
tuner should register any complaints,

Phonograph Pick-Up Connection -

The conmnection of a phonograph pick-up wmit to a Loftin-White
amplifier is shown in g, 1. The usual input terminals of the non-
reactive amplifier are numbered (1) and (2) and the pick-up unit
is conuected across these. That is all there s to the connection,

The various values of condensers and resistors are given in the
circuit for those who desire to hook up one of the amplifiers. The
total voltage that should be applied across the B terminals is 450
volts, Many fans have asked concerning the necessity of using this
voltage. The various resistors have been determined on the basis
of this voltage and, therefore, it should be used. If it deviates sz
iittle up or down no great change takes place in~the operation of
the receiver. It is important to realize, however, that much lower
voltages will not give satisfactory’ operation. There is always a
temptation to use a lower voltage, say 250 volts, and many questions
demand to kuow what the changes in the circuit should be to make
this voltage -suitable. The answer to these questions should be:
Raise the voltage to 450 volts. .

When a radio frequency amplifier is to precede the non-reactive
audio amplifier it might be coupled as shown in Fig. 2. The first
tube shown in this circuit is the detector, and this is followed by a
regular resistance coupler. The dotted line shows the separation
between the non-reactive amplifier and the detector, The design of
the aludio amplifier is exactly the same as that of the circuit in
Fig. 1,

Note that the B supply for the detector tube is taken from the
supply for the non-reactive circuit, The plate return from the de-
tector is connected to the high voltage tap through a resistor of
100,000 or 200,000 ohms. The supply for the radio frequency tubes
ahead of the detector can be taken from the same line, but the
resistor should then be considerably smaller, depending on the num-
ber of tubes and the voltage desired on these plates.

If it #s desired to arrange the circuit in Fig. 2 so that a phono-
graph pick-up unit may be comnected with a minimum of changes
it is possible to put the unit in series with the cathode as indicated
by PU. A switch may be provided so that the unit may be short
circuited when radio is to be received. Tt is also possible to remove
the one megohm grid leak and substituting the pick-up unit. Of
course, when the pick-up unit is put into operation the radio fre-
quency circuit should be killed.

Use Separate B Supply

While it is guite feasible to use the same B supply for both the
non-reactive amplifier and the radio frequency circuit, it is prefer-
able to use separate supplies. This imposes no additional hardships
because a low voltage supply suitable for the radio frequency am-
plifier and detector is available in most instances and a higher voltage
unit must be provided for the non-reactive amplifier in any event,
When two units are used the B minus of both should be connected
together, The use of two separate supplies is preferable because
the varying current demands of the radio frequency amplifier will
have no effect on the voltages applied to the non-reactive circnit,

It is also feasible to connect the radio frequency amplifier so that
a tuner is between the last RF amplifier and the first tube of the
non-reactive circuit, When this is done the first audio tube becomes
not only the first audio amplifier but also the detector. Fig. 3 shows
how the connections should be made. Two separate B supplies, B1
and B2, are suggested. Note that Bl minus and B2 minus are
conntected together. The terminal P goes to the plate of the last
RF amplifier tube and Bl plus not only is connected to the return
of this plate but also to the returns of all the other RF tubes in the
circuit. This is standard and need not be shown in detail, But
the builder should realize that several stages of amplification and
several funers are needed if the receiver is to he sensitive and se-~
lective. The non-reactive amplifier assures first rate quality but
not sensitivity and selectivity. i

Factors Affecting Choice

When considering the question of cheice of RF amplifier the
fact that the non-reactive amplifier is a two-stage audio frequency
amplifier and not a license for casting aside common sense should
be kept in mind, I the non-reactive amplifier is a little miore
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sensitive than an ordinary two-stage amplificr, that is just so much
gain.

If the radio frequency amplifier is of the neutrodyne type with
three independently tuned circuits ample sensitivity and selectivity
should result from two RIF tubes and three tuners. Likewise, if
the RF amplifiers contain regengration and the tuning condensers
are independently controllable, two tubes and two tuners should be
sufficient. On the other hand, if the tuning condensers are ganged
it may be necessary to use four or more RF tubes and tuners. Just
how many are required depends on the degree of shielding, on the
accuracy with which the tuned circuits track, and on the kind of
tubes used. Accessible trimmer condensers on ganged condensers
often make it unnccessary to use an extra stage of amplification
and an extra tuner.

If a radio frequency amplifier of any kind is available and it is
desired to use this in conjunction with a non-reactive amplifier it is
well to use all of it, including the detector. If the amplifier is
sensitive and selective enough when an ordinary audio amplifier is
used it will be so when a non-reactive circuit is employed. A sim-
ple way of combining the two is illustrated in Fig. 2. If separate
B voltage supplies are to be used in this connection it is only
necessary to remove the high resistance R and to connect the low
voltage B supply to the terminals marked “To RF tubes,” as marked
by the terminals Bl minus and Bl plus. Lower voltages may be
required for the screens of the tubeés in the RF amplifier, but they
will be provided for in the low voltage B supply.

Tig. 4 shows a general arrangement for connecting a non-reactive
amplifier to an existing radio frequeney tuner and amplifier, in
which the detector of the RF circuit is used in the combined circuit.
Separate voltage supplies are supposed to be used.

PC Non-Reactive Circuits

From the first appearance of non-reactive circuits of the Loftin-
White type letters have been received from fans everywhere asking
for similar circuits for direct current tubes. These writers cannot
receive much encouragement because DC tubes and Loftin-White
amplifiers do not mix. This type of coupling was made practical
by the heater type tube. :

While it is theoretically possible to use the same circuits with
DC tubes it requires a separate filament battery for each tube.
Even when this condition is complied with the problem is not solved
because there is considerable leakage from one battery to the other,
especially when storage batteries are used, and this leakage upsets
the voltages. There are other non-reactive circuits available for
DC tubes, circuits which are capable of just as good quality as the
Loftin-White circuits. [t is true that they are somewhat more
complex but that is one of the penalties for living in a DC district,
or in districts where no electricity other than that furnished by
batteries is available.

Non-reactive circuits for battery operation have been published
in Rapto WirLp many times, and the reader is particularly referred
to Feb. 1 issue. There the Arnold circuits are given, one of which
was for a time called Loftin-White, There also is given the Hart-
ley regenerative, non-reactive amplifier, the Morgan circuit, and the
Johnston. Those who are forced to use batteries and want to
sample the quality obtainable with non-reactive amplifiers are espe-
cially referred to the Morgan amplifier. No better amplifier has
ever been designed as far as quality is concerned. The only disad-
vantage of -the circuit is that high voltage batteries are needed,
batteries to take the place of the higher voltage supply in the
Loftin-White amplifier.

The Johnston Circuit

The Johnston circuit is also capable of first rate quality but it is
only applicable where a high voltage of high current rating is avail-
able. For example, it is suitable for use on DC power lines of
voltages around 250 volts. The high current rating is necessary
because the filaments are heated from the same source. There is no
place in the United States or Canada where a high DC voltage is
available so there is little need for the Johnston type of circuit
on this continent.

The Morgan amplifier, however, can be used anywhere since it
is battery operated. The filament battery, which is used for all
the tubes, may be a regular storage battery and the grid and plate
batteries may be either dry cell or storage batteries. Comparatively
few have built this circuit but those who have are enthusiastic
about its quality.

Every one who builds a non-reactive amplifier of the Loftin-White
type should remember that the two tubes should be heated with
separate filament windings and that the insulation between these
winding should be high enough to withstand voltages higher than
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the applied voltage on the first tube. This applied voltage is ap-
proximately the voltage difference between the cathode of the first
and the filament of the second. If the two tubes were put on the
same winding this voltage would exist between the cathode and the
hreater of the first tube, which would undoubtedly ruin the tube.

In case there is a stopping condenser between the plate of one
tube and the grid of another, as in Fig. 2, the two tubes separated
by this condenser may be put on the same filament winding. Like-
wise when two tubes are coupled with a transformer they may be
put on the same winding. It isvonly when they are coupled directly
as in the Loftin-White system that they must bhe on separate
windings. ’

In building a Loftin-White amplifier it is absolutely essential
that the total applied voltage be high enough to provide 250 for
the plate of the power tube and as high as practical for the screen
grid tube. One of the reasons for connecting the plate return lead
to a point higher up than the filament of the power tube is to in-
crease the voltage on the plate of thescreen grid tube.

The reason for using a high voltage on the plate circuit of the
screen grid tube ahead of the 245 is that there must be ample
latitude for the signal voltage to swing enough to load up the
245 tube. The double amplitude required for the 245, with 250
on the plate and 50 on the grid, is 100 volts, When the drop
in the coupling resistor is 100 volts there must he something left
for the plate. If we have a voltage of 200 in the plate circuit
the minimum drop in the tube itself would be 106 volts, which
is the effective voltage on the plate. Of course, it is possible
to operate the circuit with a lower minimum voltage provided
that the screen grid voltage is made lower. In every Loftin-
White circuit there is a provision for adjusting the screen grid
voltage to match the voltage available in the plate circuit, or at
least there should be.

Many non-reactive amplifiers have been published purporting
to be Loftin-White, but not all ¢f them should be blamed on
these engineers. The circuits they have worked out are charac-
terized by a hum-bucking condenser and by a high resistance
in the cathode lead of the screen grid tube, higher than that
necessary to give the proper bias to the control grid. Fig. 1
shows a typical circuit of this type. Both of these exclusive
features are highly important. The hum-bucking condenser is
9ffective in eliminating the hum and the cathode lead resistance
in stabilizing the circuit. With these features the circuit works
admirably.
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A GENERAL LAYOUT FOR CONNEECTING AN EXIST-
ING RADIO FREQUENCY AMPLIFIER TO A LOFTIN-
WHITE AUDIO AMPLIFIER. SEPARATE B SUPPLIES
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AFFIRMATIVE

Elwood Mareison

HE superior merits of the dynamic speaker are so well
known and so well established by every test that it secins
futile to discuss the matter. Yet there are those who still

cling to the hopeless position that the magnetic speaker is supe-
rior in respect {o tone, volume, economy of operation, and other
practical properties. For this reason I shall discuss some of
the properties of the dynamic which won for it the rapid and
overwhelning endorsement of engineers and laymen alike,

Certainly if the dynamic speaker were not superior to the
magnetic radio engineers everywhere would not have specified
such speakers in manufactured receivers when magnetic speakers
can be made for a much lower figure, These engineers have
put the various kinds of speakers through every imaginable
test with a view of finding that speaker which will give the best
service at the lowest cost consistent with high quality., If the
dynamic had not won in the contest by a wide margin, not onc
manufacturer would have put such speakers in his receivers.
The difference in cost would have decided the issue definitely.
The fact is that in the search for quality the engineers of all
manuniacturers decided on dynamic speakers.

If we insist on the superiority of magnetic speakers, or even
on the equality, we charge both the enginecers and the manu-
igcturers with stupidity, a charge which cannot be made by any
raticnal man. Not only do we accuse them of stupidity but also
the broadcast listeners, which almost without excéption, have
selected the dynamic speaker when they had a chance to com-
pare the two types.

Expense Not Important.

It is admitted that the dynamic speaker costs a little more
than the magnetic, both to buy in the first instance and to main-
tain, But cost is of no importance when the question is realistic
tone quality versus the tinny sounds that cursed the radio in-
dustry when the magnetic speaker was in vogue,

Moreover, the difference is not so great that it should affect
the choice of the ultimate consumer no matter how lean his
purse may be. Since dynamic speakers were made in large
quantities the cost of a good speaker of this type has been con-
siderably lower than the cost of a magnetic speaker of tolerable
quality, In the few instances when magnetic speakers have been
selected in preference to dynamics the choice has usually been
decided by considerations different from cost or operating ex-

" pense. Usually the deciding factor has been prejudice engen-

dered by earlier associations with a certain type of distorted
quality. Sometimes the choice of a magnetic speaker only indi-
cates that the person making the choice is ultra-conservative—
mentally imprisoned by the “good old days.” 1In no case, since
the advent of the dynamic speaker has a deliberate choice of a
magnetic speaker been based on an appreciation of realistic
quality or on the impartial results of laboratory measurements,

The cost of maintenance of a dynamic speaker, even one of
the most poweriul, is so small that no one would notice it on the
monthly electric bill. A dime at most, and is not g dime a mpnt{h
a low price for the very highest quality? Any rational indi-
vidual who was convinced that there was the slightest quality
advantage in the dynamic would gladly pay the extra cost.

It may be argued that rectifier units need frequent replace-
ment and that the cost of new units will amount to a large sum
in the course of a year, Just what this cost will be is not known
yet, for there has not yet been a general break-down of the
rectifier units in the first dynamic speakers sold. Since this is
several years and the speakers are still working as well as when
they were new, there need be no hesitancy on this point. More-
over, this could not possibly be a source of expense of any mag-
nitude because the speakers as a whole do not cost a great deal,
much less a minor part of the speaker assembly.

We can dismiss the question of cost and expense just as most
of the radio listeners have already done.

Rationality of Majority.

It is unreasonable to assume that 99 per cent. of the broadcast
listeners are deceived by the speaker manufacturer’s publicity
in favor of dynamics. We cannot wholly discount the deliberate
choice of millions of people who have picked dynamics and take
cognizance only of the few who now prefer magnetics. Most
people can judge quality for themselves and they know what is
the most nearly realistic. They pick out deficiencies just as
quickly as the sound engineers, although they may not know the
exact causes. :

It was not until the dynamic speaker was made available that
broadcast listeners were given an opportunity to listen to the

wonderful guality that may be obtained {rom medern high powe
amplifiers, such as those that incorporate 245's or 250°s in push
pull. Not that the amplifiers did not turn out as good qualit
before as they did afterward, but the magnetic speakers wer
not capable of handling the volume on the low notes. Th
speakers rattled as soon as the volume was turned up, and thi
ratthing not only spoiled the low note reproduction but th
entire output. The wide possible swing of the armature of th
dynamic permitted large amplitudes, as required by high power
jow note reproduction, and that without ever touching the fix
tures in the speaker assembly. Thus the signals were repro-
duced strong and clear and with true amplitude relationship
among the notes of different frequency,

It was not until these amplifiers and the dynamic speakers
were combined that the orchestra was lifted from the concert
hall and transported to the home, that the great organs were
erected in the lving room, that the voices of the great singers

were recreafted at the fiveside. Previously the orchestras, the
different instruments and the great voices were only misrepre-
sented in the home,

While good quality can be produced with a specially con-
structed magnetic unit coupled to a long exponential horn it is
not practical to use such combinations in the home, or even in a
small halll The exponential horn required would be so large
that all the furniture would have to be moved out of the home
and the fans would have to find a lstening post somewhere
inside -the enormous horn. This would scarcely be comfortable
and they would not get the benefit of the good quality which
the combination would produce.

Moreover, the cost of a specially constructed magnetic unit
and the exponential horn would be greater than half a dozen of
the finest dynamic speakers ever produced, The rent for the
space occupied by the horn alone in many instances would
amount to more than the upkeep cost of the entire radio re-
ceiver equipped with a good dynamic speaker,

Hum Objections.

There may be an objection to dynamic speakers on the ground
that they often hum more than magnetics. When they do hum,
of course, this must be counted against them, But why should,
a good dynamic hum? It does not do it. Sure, it is possible’
ta get dynamic speakers that hum but in comparing speakers we
must not compare the cheapest of one class against the best of
another. Neither should we attribute hum to the speaker that
originates in the amplifier. It is a fact that the most serious
hum in any case arises in the radio {requency or audio fre-
quency amplifier, and this hum will be brought out both by
the magnetic and the dynamic speaker. It is a signal as far as
the speaker is concerned, and the more this hum is brought out
the better is the speaker for it indicates high efficiency on the
low notes.

So if the dynamic hums a little more than the magneticit is &
point in its favor, a strong point indeed. The remedy is not
to tinker with the speaker, or to substitute an inferior speaker,
but to remove the source of the hum in the amplifier or in the
B supply. In nearly all cases the trouble can be removed, even
to suit the most efhcient dynamic, by introducing more filtering
in the B supply unit, or by selecting a B supply that is adequate
for the receiver in question,

The hum produced by the average dynamic spesker is
usually so low. that it cannot be heard without putiing the ear
next to the sounding cone. It is so weak that it does not inter-
fere with the signals a few feet from the speaker. What pos~
sible objection can there be to a hum that cannot be heard un-
less the ear is put up against the cone? Surely that is never
the normal position of a broadcast listener.

Moreover, not all dynamic speakers hum by even that amount.
Those that hum just a little bit, a negligible bif, are those that
have in-built rectifiers of the low voltage type. There are. ;
other speakers which operate on high voltage rectified current, |
often taken from the B supply in the receiver or from a special |
rectifier-filter. These do not hum, as a rule. The fact that the
former type is more popular shows that their disadvantages
over the hum-less variety is discounted by the majority of -
listeners, and therefore the hum cannot bhe objectionable, if

_ noticeable, ~

We are forced accordingly to admit that the dynamie speaker
is superior to the magnetic because from cvery viewpoint the
advantages of the dynamic outweigh those of the magnetic, and
the disadvantages are comparatively unimpartant. The factors
which weigh strongly in favor of the dynamic are: that nearly-
all radio and sound engineers select these speakers: that labora-
tory measurements show that they are superior us to quality
and efficiency; that broadcast listeners are practically unanimous
in their choice of this type speaker; that their volume handling
capacity is vastly superior to that of the magnetic, and that s
sound output is more nearly realistic as judged by those who
appreciate real music and speech, .
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L NEGATIVE

Andrew C. Mclntosh

T FIRST thought it would seem that the question of the
superiority of dynamic over magnetic speakers has been
settled definitely . And it would be if we were to disre-
gard the relative merits of the two types of speaker and base
our judgment solely on the popularity of the dynamic. A little
reflection will show that the popular opinion that dynamics are
superior rests more on advertising than on the relative merits
ot the two types. .
I we were to base our judgment on present popularity,
the dynamic speaker would be far in the lead, but if we are to
base our judgment on merits, the question is far from settled-
Indeed, arguments have to be advanced to prove that the dy-
namic is in any way superior to the magnetic, and such argu-
ments are neither plentiful nor conclusive. Many of them aie
casily refutable. o o
Before we proceed to prove the equality, if not the superiority,
of the magnetic speaker let us define the two types. A mag-
netic speaker is one in which the armature or moving part 15 a
plece of iron attracted by a varying field, this field being varied
by the signal. The steady portion of the field may be produced
either by a permanent magnet or by an electromagnet. A dy-
namic speaker is one in which the anmatore s a coil carrying
the signal current, located in a steady field produced either by
a permanent magnet or by an electromagnet, We shall exclude
that magnetic speaker in which the field s produced by an
electromagnet and that dynamic speaker in which the field is
produced by a permancni magnet. That is, we exclude from
each type the field which is penerally considered ynsatisfactory.
This can be done without prejudice to either,
Name Not Essential.

It sheuld be noted that by s definitions the so-called in-
ductor dynamic falls in the cless of magnetic speakers. It is
clear that the parvicular name given a variety of speaker does
not take it oul of one clags to put it into another class. The
distinction must be based on principle rather than on merchan-
dising expediceney. ) ) o

One of the wmain advaniages of the magoetic speaker is that
it is not necessary to provide any devices for producing a fheld,
That is, we do noi have to provide a storage battery, a recti-
fier, or a filter. The field s peymancnt and steady, and it can
be as strong as dasived, or as conditions may requre to assure
a given scnsitivit

Since the field is steady il
duction through the field, wi
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The magnetic speaker is simple in
and hum-iree, ) . )

If the magnetic speaker were in any way inferior to the dy-
namic it would not be used by telepbone laboratories, where the
finest sound producing equipment is (lc»,mgm‘:d and built, The fact
that these laboratories still use magnetic speakers where fine
quality reproduction is paramount is strong cvidence for the
superiority of the magnetic. Finely constructed magnetic units
attached to long exponential horns are used in equipment turned
out by these laboratories, and no expert on sound reproduction
has yet been able to say that the quality from this exquipment is
inferior. Indeed, all the experts agree that there is nothing else
quite as good. If there were any chance that the quality could be
improved by the use of dynamic speakers, such wounld be made
standard cquipment in these reproducing systems.  While mag-
netic speakers are used in these systems we must admit that the
experts who know most about sound quality regard the mag-
netics as superior to the dynamic. o

It is said that dynamic speakers are more cfficient than mag-
netic. This is true if we consider the signal only. But the
signal efficiency is not the only thing to be considered,
especially when any lack of signal efficiency may be offset
readily by 2 little amplification in the circuit. More important
is the overall efficiency of the speaker. It may well be ghat
the dynamic speaker will bave a field requiring 10 watts. Ten
watts for four hours every day will amount to 1.2 kilowatt-hours
a month, which at the rate of 7.5 cents per kilowatt-hour will

1y no possibility of hum intro-
v is one of the disadvantages of
A ing devices need be incor-
ase of dynamic speakers,
b the practical dynamic
dusl sum no matter how
ed or how well the hum-
, il exceptional precau-
hum from the dynamic,
become heavy and ex-
- the same time,

struction, inexpensive,
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amount to U cents a manth. This ix nol a large amount, to be
sure, but it is larger than nothing., The magnetic speaker does
not require the exira energy.

The operating power requirement is not the only expense as-
sociated with the dynamic speaker. A rectificr is always needed,
which may be either of the dry disk, low voltage type or the
vacumm tube, high voltage type. [In either case the rectifier
will break down periodically, requiring replacemer Rectifiers
cost money. The permanent magnet in a magnetic speaker may
occasionally require remaguetizing but this will cost only a
small fraction of what a new rectifier would cost. Moreover,
if the magnet is not abused it will retain its strength {or years.

Quality of Output.

The belief that the quality from dynamic speakers is superior
to that of magnetic is common. We have already shown
that this opinion is untenable. We shall give other reasons.
The dynamic speaker invariably requires an input transformer.
Every transformer, no matter how good it may be, introduces
some distortion. A magnetic speaker may be wound so that it
does not require a transformer, and most of this type of speaker
are so wound. Thus the distortion introduced by the trans-
former is prevented by the use of a magnetic speaker.

Low note effectiveness has always been an argument in favor
of the dynamic speaker. This argument does not hold when a
long exponential horn is used nor when a large cone is employed
with a magnetic unit. Low note reproduction is largely a mat-
ter of dimensions, and there is just as much room for a large
speaker of the magnetic type as for one of the dynamic,

There is another disadvantage of the dynamic associated with
low note reproduction. When the speaker is made really effec-
tive on the low notes the residual hum from the field is brought
out very strongly. Frequently devices are introduced into the
speaker for eliminating this effect, which is done by reducing
the efficiency on the Jow notes. In the magnetic speaker the
low notes can be brought out in {ufl force without any danger
of increasing the hum. It is true that hum originating in the
amplifier will come out sirong on the magnetic speaker that is
effective on the low notes, but not any more so than on the
dynamic. As far as this goes, there is a draw between the two
types.

Low Note Capability.

In comparing speakers of the two types we must discuss what
might be called low note capability, This refers to the maximum
possible swing of the armature, which really determines the
volume that may be obtained on the low notes. If the speaker
is so constructed that the armature will strike the poles when
the volume on the low notes is strong, only a very weak signal
can be impressed. If the pole pieces interfere with the move-
ment of the armature the quality will be spoiled by rattling.
It is admitted that in most magnetic speakers the low note capa-
bility is much less than that in dynamic speakers. This, how-
ever, is not serious if a long exponential horn or a large cone
is used with the magnetic unit, because the air load on the unit
is great enough to prevent any wide excursions of the armature.

It will be remembered that the inductor dynamic speaker is
really magnetic. Because of this it partakes of all the advan-
tages of the magnetic and in addition it permits free movement
of the armature to the same extent as the dynamic speaker.
Therefore. the low note capability of the inductor “dynamic”
is every bit as good as that of the dynamic.

The efficiency of the inductor dynamic on the low notes is
also fully as good as, if not better than, that of the dynamic
speaker. Idence this speaker includes the advantages of both
types, and it should be remembered that it is a magnetic speaker
despite its name,

Much of the prejudice against magnetic speakers is due to
the fact that many poor ones of this type have been sold. On
the other hand, much of the popularity of the dynamics is due
to the fact that most of this type sold have been good in their
class. But most of the favorable opinion on these is due to pub-
licity. If a large number of people had really operated first
class magnetic speakers, either of the inductor or the exponen-
tial horn types, in conjunction with first class amplifiers the
magnetic speaker would now be held in higher regard.

This is born out by the fact that many who have tried both
types continue to use the magnetic and let the dynamic gather
dust. Some of the keenest judges of tone quality cling fo the
magnetic because the tone is better. These fellows do not jump
at conclusions, for when they change from one type to the other
they also change the output coupler so that each type will work
under the best possible conditions. And are they satisfied with
a volume so low that the output is just barely audible? They
do not. Many use 250 tubes in push-pull on the magnetic
speakers and make them do all of which they are capable. The
speaker does not chatter because it is loaded up with long ex-
ponential horn or other suitable acoustic transformer.
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[C. M. Jansky, Jr., consulting and vadio engineer, mode a field
study of interference counditions arising from the assignment of
WGBS, New York City, t0 600 ke, or only 30 ke from WMCA and
WNYC, which occupy 570 ke, Mr. Fansky reported in faver of
the 30 ke separation, as no serious interference vesulted cxcept
where tnferior vecelvers were used, He testified for WGBS, before
the Federal Radio Commnission. The following is the burden of the
testintony he gave~EprioR.]

resides in the city are radically different from those that

exist for the listener who resides more than 50 miles from
auy broadeasting station. The problem at hand involves receiv-
ing conditions as they exist due to the simultgneous operation
of twe stations in the New York area, the frequency assign-
ments to the two stations being separated by only 30 ke.

Specifically, WGBS, located on the east bank of the East
River in Astoria, New York City, is now licensed to use 500
watts power in the day time and 250 watts power at night on
600 ke, WMCA, the transmitter of which is located in Ho-
boken, N. J., is licensed to use 500 watts on 570 ke., this station
dividing time with WNYC, a 500-watt station located in Lower
Manhattan, also operating on 57 ke,

I was asked to determine whether or not the operation of
WGBS, as it is now licensed, would or would not produce con-
ditions such that radio listeners most likely to receive interfer-
ence would be unable to receive WMCA or WNYC while
WGBS was in operation.

‘RECETVING conditions as they exist for the listener who

Classification of Interference

In general, cases of interference may be subdivided into two
classes: (a) where stations are assigned to the same channel or
frequency; (b} where stations are assigned different channels so
separated that crosstalk interference may result in the average
receiving set. Heterodyne interference is clearly mot involved in
this problem. The question which confronted me was whether
or not in the average receiving set, under the conditions of
operation and geographic location involved, a frequency separa-
tion of 30 kec. was sufficient,

Assuming two stations assigned frequencies separated by 30
ker, using approximately the same percentage modulation, then
the four factors involved in determining whether or not apore-
ciable interference will or will not result from the simultancous
operation of the two stations are as follows:

(a) Sclectivity characteristics of the average receiving set
when tuned to the frequency of the desired station;

(b) Frequency separation between the interfering and de-

sired station;

{c) Ratio of the field intensity produced by the interfering
station to that produced by the desired station;

(d) The absolute magnitude of the field intensity produced
by the intervfering station,

Modulation Width

Before discussing the effect that each of these factors will
have upon a given interference situation it is necessary to con-
sider briefly the characteristics of waves as they are transmit-
ted from broadcasting stations.

If it be assumed that the modulating frequencies present in
speech and music are not allowed to exceed 5000 cycles per
second, then the wave radiated from a properly operated radio
telephone transmitter will consist of a carrier frequency and two
sidebands, the sidebands extending 5000 ecycles above and 5,000
cycles below the carrier frequency., Thus the width of channel
occupied by a properly operated transmitter, assuming modu-
lating frequency is limited to 5,000 cycles, cannot under any con-
ditions exceed 10,000 cvcles, that is 10 ke. ’

With broadeast station assignments separated by 10 ke., as is
the practice today, it is therefore impossible, under the condi-
tions described above, for the 10 kc. band transmitted by one
station to overlap the 10 ke. band transmitted by the station
assigned to the adjacent channel, regardless of the power or
geographic location of the stations involved, assuming of course
that the carrier frequencies are correctly adjusted.

Broad and Sharp Waves

I wish particularly to emphasize the statement made above be-
cause the average radio listener almost invariably refers to the
different stations as transmitting broad or sharp waves, his
characterization of the stations depending upon the relative

1C

Blanketing and Follow-Through Tu
By €. M.

number of degrees he finds it necessary {o turn the dial of his
set to eliminate the stations.

For instance, if he finds it necessary to turn the dial of his
set 6 degrees to eliminate a station, he will say that the station
transmits a broad wave, while if he finds it necessary fo turn
his dial ¥4 a degree he will say that the station is transmitting a
sharp wave. As a matter of fact, all properly operated stations
transmit waves that will occupy the same width channel in the
ether, the apparent broadness or sharpness depending not upon
the transmitter but on the characteristics of the receiving set in
use by the listener.

Ideal Receiver’s Action

An ideal receiving set would be one which would admit the
particular 10 ke, band for which the receiver is tuned but would
completely exclude all other {requencies. Thus an ideal receiv~
ing set tuned to 600 ke, would admit all frequencies lying be-
tween 595 ke and 605 ke, and would exclude all others, Actual
recelving sets, however, unfortunately, do not possess this char-
acteristic. Thus a receiving set tuned to 600 ke, while it will ad-~
mit almost as easily frequencies between 595 and 605 ke, will
also admit to some extent a {requency of 590 k¢, It will admit
still less easily a frequency of 585 ke, and so on.

This characteristic which determipes the extent to which a
receiving set will eliminate {requencies other than that for which
it is tuned is known as “selectivity.”

More Circuits, More Selectivity

The selection of one station to the exclusion of others in a
radio breadcast receiver is accomplished by the aid of tuned cir-
cuits, A tuned circuit usually consists of a coil, coupled to g
condenser the capacity of which may be varied by a dial.

Early radio broadcast receivers utilized only one tuned cir-
cutit, a certain amount of selectivity being thus obtained. How-
ever, when the number of broadcasting stations increased to a
point where broadcast assignments 10 ke, apart became neces-
sary, it was found that more tuned circuits were required. These
circuits are incorporated with the vacuum tubes used for radio
frequency amplification. In general, as the number of tuned
circuits in a broadcast receiver is increased the selectivity of the
receiving set mav also be increased,

In 1926 and 1927 by far the largest number of receiving sets
sold were sets using three tuned circuits, While 1 do not have
the actual figures available, it is my opinion that the majority
of receiving sets sold in 1920 possessed at least four tuned cir-
CHts,

Sets MHave to be Considerved

Obviously, before the Federal Radio Commission can deter-
mine whether or not particular operating conditions are satis-
jactory the Commmission must determine just what types of radio
receiving sets are eotitled to protection. This determination
must be bascd upon some knowledge of the types of receivers
in use by the public.

It is my opinion that the Federal Radio Commission has a
right to expect that the average broadeast listener will have a set
using four or more toned circuits or at least one of the better
and more selective three-tuned circuit sets. The listener using
an old regenerative set, or a poorly designed, 6ld-style three-
tuned civenit sef, has no right to expect to be protected from
interchannel interference which would not be noticed in a set
possessing average selectivity,

Certainly if under normal operating conditions a radio listener
located less than one mile from WGBS and using a three-cir-
suit, unshielded radic receiver, such as was mannfactured in
1926, finds it possible to receive signals from WMCA or WNYC
without interference from WGBS, it cannot be said that the
conditions of interference are such that the simultaneous opera~
tion of the stations is not in the public interest.

Interferencé and Assignments

Because of the selectivity characteristics of receiving sets as [
have discussed, the further apart are the assignments to sta-
tion located in the same geographical area, the less the possibil
ity of interference in the average receiving set. In the case at
hand we are concerned with the simultaneous operation of sta-
tions separated by only 30 ke. Obviously, there would be less
possibility of interference if the separation were 60 kc. and still
less if the separation were 90 ke.

There has grown up a feeling that there should be a separa-
tion of at least 50 kec. between frequency assignments to sta-
tions located in the same geographic area. The origin of this
feeling I wish to discuss in some detail
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iing Are Two Types— Remedies Cited
Jansky, [r.

[Here the auther iraces the history of o minimon of 10 ke sepa-
rator between slalions in ihe same geographical locality, i having
ariginated at the Seeond Rudio («m;’w ence i 1923, but noi being o

hard-and-fast sule, Tt Yo guiding principle that does ;wzf preclude
less thae 50 ke separalion thet would produce inierfevence-free
vece ption.]

Assuming a recciving sel pmxu%mg a given selectivity in use,
the stropger the signal at the receiving location, the more the
station must be himnd before the signal will be eliminated.
The intenwty of the signal at a given receiving location as
measured m nyicro-volls per meter depends upon the power in
use at the feummitier but it depends far more upon the distance
between Hw § ver and the transmitter,
the power 10 fimes at a transmitter will in-
" the signal at any receivmg iocatlon only
hmu,, while moving the recewmg loca~
¢ from the transmifter to a point only
2 {rausmitter will increase the intensity
al about the same amotmt. That is, moving
ion three-quarters of a mile would produce
field intensity equivalent to changing the power
w from 500 watts to 5000 watts, assuming the
cen Jeept at the first location.

a ]If?
fion !zmu §
ane-fourth nii
of the reve

Lty to do so will depend upon the ratio of
il by WGBS at his location to that pro-
the higher this ratio, the more difficulty he
g WMCA, assuming he encounters any
This ratio will, of course, be highest close to
s, This bemg true, an investigation of re-
they cxist near WGBS, if it discloses no
to exist, is conclusive proof that inter-
fsewhere. Because of this fact the studies

L Ju ; e all confined to 1ecewmg Iocations less
than a wmile imm ihe loeation of WGBS’ transmitter,

the ini
ducoed

will
Ini xw‘i

"Blanketing” Interference

Not onl
111;5 wlnﬂ
sion of a neachy
sity produced 1
is due fo ihe
“hlanketnyg

(o of intensities of importance in determin-
ail station may be received to the exclu-
ion, but also the actual valye of the inten-
» venrby station must be considered. This
nte of a phenomena often referred to as

The pre 1 cirrents and voltaqes in a set, due to a
high field fnter w3 nearby station, may destroy the
selectivity ¢ of the set, The signal intensities which

will produce |
teristics of the
of the set in
average aot

sitl of course depend upon the charac-
¢ Bearing in mind the characteristics
¢ in mind the characteristics of the
# iable to expect that b anketing should
Inestions where the field intensity is above
: olts per meter. Blanketing did not ex-
ting receiver at a location where the
s of 300,000 micro-volts per meter,

Clinieal Study

their own re

In order to alitain e data relative to whether or not
the operation of WGES, WMCA and WNYC under present
operating conditions would vesult in appreciable interference
from WGBS wilh the reception of programs from the other two
stations, I visited the homes of about a dozen radio listeners
residing in Manhattan and Astoria,

All of these receiving Jocations were less than a mile distant
from the transmitter, one being only 100 yards away.

If listeners residing less than a mile from stations have no
difficulty in ehmmatmgz{ the nearby station in favor of a more
distant station it is evident that listeners residing more than a
mile away should certainly have uo difficulty. Inasmuch as the
members of the staff of WGBS had received a few complaints
of interference we decided to include these in the list of places
to be visited,

While actual studies of receiving conditions in the homes of
broadcast listeners yield first-hand informa’czon concerning
broadcast conditions in a particular locality, it is necessary to
know the ﬁeld intensities produced by the two stations involved
as the points of observation, if the information gained by re-

to receive WMCA to the exclusion of )

celving set studies is to be of any value in determining what
can be expected in other localities,

Field Intensities Measured

Accordingly, having made actual studies of receiving condi-
tions, 1 made measurements of field intensities produced by
WGBS and WMCA at all of the locations at which receiving

set investigation had been made with the exception of two. No
measurements were made of the field intensities pmduced by
WNYC, it being common knowledge that this station produces
larger field intensities throughout the area in guestion than does
WMCA., If interference does result with the reception of the
weaker signals from WMCA, it follows that interference will
not result in receiving the stronger signais from WNYC.

The apparatus which I used in mamng field intensity meas~
urements was the same as that which is used by the Radio Su-~
pervisors of the United States Department of Commerce. This
apparatus was mounted in a truck. The truck was then driven
to the various points and the measurements faken. I will give
the feld intensities in micro-volts per meter, as produced by
WGBS, the intensity produced by WMCA and the ratio of the
intensity from WGBS to that from WMCA. 1t will be remem-
bered that the higher this ratio, the greater the possibility of in-
terference and that if using average receiving apparatus at
points where this ratio is very high no interference results then
certainly no interference would exist using the same apparatus
at points where this ratio is low.

Tells How Sets 'Bahaved

Observation point No. 1 was made at the Yorkville Radio
Shop, at the corner of 86th Street and Lexington Avenue. This
location is just one mile due west from the transmitter, (WGBS
signal 39,200 miero-volts, WMCA 24,000 micro-volts, ratio 1.6)
Here four different sets were tested (a} a late made Brunswick
using four tuned circuits; (b) a late model Majestic using four
tuned circuits; (¢) a late model 633 Stromberg Carlson using
four tuned urcmts and (d) a model 55 Atwater Kent using three
tuned circuits. No difficulty was experienced in separating the
stations and it was evident that no interference would have re-
sulted even if the ratio of WGBS signal to that of WMCA had
been far greater,

Observation No. 2 was made at the Astor restaurant on the
corner of Mills street and Astoria Avenue, 1 p. m., just 100
vards southeast of the transmitting antenna, WGBS 344,000 mi-
cra-volts, WMCA 3,280 ratio 105). These are extreme conditions
under which to expect fo receive WMCA to the exclusion of
WGBS, This test was made when WGRBS was entitled to use
500 watts power during the daytime. The antenna in use had
a total length of 50 feet of which 20 feet was flat top.

The Magic of the Little Condenser

‘While listening to WMCA, WGBS could be heard in the
background sufficiently loud to be objectionable on some pro-
grams although not on others. By jnserting a small condenser
in series with the antenna having a capacity of 100 mmfid,
WMCA could be heard without any objectionable crosstalk
from WGBS. By listening very carefully at the loudspeaker,
WGBS could just barely be heard when the transmitter at
WMCA was not being modulated. With the condenser in there
was no difficulty in receiving other stations.

Observation No. 3 was made at 2:30 p, m., at the home of Mr.
and Mrs. Fitchtelman, 322 East 83rd Street, on Manhattan
Island. At this point the intensity produced by WGBS was
found to be 72,600 mv. p. m,, that from WMCA 10, 300 mv. p. m,
the intensity ratio, therefo:e being 7.05. The receiver location
is three-fourths of a mile west and a little south of WGBSs
transmitter, over half of this distance being over water,

The receiving set in use in this location is a Fada Special bat-
tery operated set using three tuned circuits, the condensers be-
ing unshielded. I am very familiar with this “particular model,
havmg used one in my home in 1926, It is my understandmg
that this set was manufactured during 1925 and 1926, 1 believe
it to be typical of the three circuit receivers manufactured at
that time.

Poor Quality Traced Down

Using an antenna having 3 total length of 70 feet, no diffi-
culty whatsoever was encountered in receiving W‘»{CA while
WGBS was in operation using 500 watts power. The quality of
reproduction, however, {rom all stations received was very poor
and it had been the opinion of Mr. and Mrs. Fitchtelman that
this poor quality was due to the operation of WGBS, As a
matter of fact it was due to the presence of dirt and moisture

(Continued on wnext page)
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A Review of Interesting Papers

C. WHITE, of the Research Laboratory, General Elec-

g/@ tric Co., Schenectady, N. Y., coutributes a paper on the

®5Gtandardization in the Radio Vacuum Tube Field” to

the March issue of “Proceedings of the Institute of Radio

BEngineers” He traces the history of the development leading

to standardization and gives the present status. DBase dimen-

sions, the filament voltage, plate voltage and grid bias vpitage

are the features that require standardization of the highest
degree. .

“Graphs of Prof, Sommerfield’s Attenuation Formula for
Radio Waves” is the title of a paper contributed i‘gy Dr. Bruno
Rolf, First Meteorologist, Director of the Geophyszcal Observa-
tory at Abisko, Sweden. The paper is mainly of theoretic
interest to those who are trying to explain mathematically the
vagaries of radio wave behavior,

Henry E. Hallborg describes “The Radio Plant of R. C, A
Communications, Inc,” and contrasts the present short-wave
plant with the long-wave plant which was the major means of
long-distance communication six years ago. Directive frans-
mission and reception are described and graphs given which
show the nature of the transmission pattern. The present status
of facsimile and photo-radic is also outlined. The paper is
illustrated with many photographs of equipment and graphs of
characteristics.

A High-Frequency Transmitter

I. F. Byrnes and J. B. Coleman, Engineering Department,
R. C. A.-Victor Company, Inc.,, Camden, N, ], describe “A 20
to 40 Kilowatt High Frequency Transmitter,” giving photo-
graphs, characteristics and circuit diagrams. The speed of
transmission is as high as 890 words per minute,

A timely paper on “Power Output Characteristics of the
Pentode” is contributed by Stuart Ballantyne and H. L. Cobb,
Boonton Research Corporation, Boonton, N, J. The paper is
principally mathematical, but experimental technique and results
are also given to verify the mathematical deductions. Three
types of power limitation are classified and discussed: (1) dis-
tortion due to curvature of the characteristic; (2) distortion
due to plate current cut-off; (3) distortion due to the grid
potential becoming positive. The circumstances of the occur-
rence and their effects are studied qualitatively, The analysis
and the experimental results apply to a special pentode, and not
the voltage amplifier pentode available on the American market.

An interesting account of “Experiments with Electric Waves
of About 3 Meters” is contributed by Abraham Esau and Walter
M. Hahnemann, C. Lorenz-Aktiengesellschaft, Berlin-Tempel-
hof, Germany. This paper should prove of great value and
interest to the American radic amateur, since the equipment
necessary for transmission and reception is relatively simple and
inexpensive, and also since there is very little crowding in this
band. Amateurs are permitted to use the 0.75 meter frequency
and the paper indicates that it is possible to go down as low
as 0.5 meter,

" weather conditions.

| -
That Were Written by Experts

“The maximum range of these waves,” the paper stales,
“depends on the height of the transmiiter and the receiver
above the surroundings. ‘““The ultra-short waves (3 m.) are
the most appropriate signaling means for short-distance com-
munication. As far as can be seen at present, they do not have
undesirable ranges; within the attainable short ranges they
guarantee good reception, without the possibility of disturbances
inherent to the long and short waves used up to now.

“As the ultra-short waves may readily be modulated with 2
very large width of television transmission, they may perhaps
some day lead to the practical solution of television trans-
mission.” .

Testing Piezo Oscillators

E. L. Hall of the radio section of the Bureau of Standards,
Washington, . C, describes method and apparatus used by
the Bureau of Standards in testing piezo oscillators for broad-
cast stations. The subject is discussed under the following
heads: Piezo Oscillators as Frequency Standards for Broadcast
Stations; Testing Methods; Description of Apparatus; Opera-
tion of Apparatus; Test Procedure, and Conclusion. The
measurement of the frequency of a broadcast is done by com-
paring it with the f{requency of a piezo oscillator which is
temperature-controlled and of constant and accurately known
frequency.

E. Gerth, Laboratory of C. Lorenz Aktiengesellschaft, Berlin,
Germany, describes “A German Common Frequency Broadcast
System” by which three German broadcast stations are
synchronized for simultapeous transmission on the same
frequency. Two cables are necessary between stations, in which
the carrier frequency is between 1,500 and 2,500 cycles., Multi-
plication of frequency is accomplished by static frequency
changers in three stages.

Radio and the Weather

In “Weather Forecasting by Signal Radio Intensity,” R. C.
Colwell, West Virginia University, Morgantown, W. Va., shows
by graphic records the relationship between reception and
wea Increasing intensity after nightfall is an
indication that the next day will be stormy; decreasing intensity
after nightfall indicates that the following day will be clear, and
no change in the intensity of the signals received after nightfall
indicates no chauge in the weather. The records refer to
KDKA, Pittshurgh, Pa, and Morgantown, W. Va.

An interesting  four-element  vacuum-tube beat-frequency
oscillator is described by S, Reid Warren, Jr., University of
Pennsylvania, Philadelphia, Pa. The tabe used iz a 222 screen
grid tube. Omne frequency is determined by a tuned circuit in
the control grid, with feedback {rom the plate in the usual
manner, The other frequency is determined by a tuned circuit
in the screen grid lead. Oscillograph records of the heat cur-
rent show that the wave form, as a rule, is not pure.

Jansky Reports on Interference Remedies

(Concluded from preceding page)

in the loudspeaker mechanism. After this dirt had been re-
moved the fidelity of reproduction was found to be entirely sat-
isfactory.

Observation No. 4 was made 3:40 p. m., at the home of Mr.
J. Doyle, 252 East 77th Street, on Manhattan Island. The re-
ceiving ‘set installed at this location was a Lang set operating
directly off the 110 volt DC supply system, An antenna having
s flat top length of some 80 feet was in use and although there
were two anfenna posts, one for a long antenna and the other
for a short antenna, the long antenna had been connected to the
short antenna post. Upon test it was found that all stations re-
ceived could he heard over a comparatively large portion of the
dial, This portion of the dial was larger the more powerful the
station.

The tuning characteristics of this set show why the average
listener assumes that some radio broadcasting stations are
sharp while others are broad. The results obtained by tuning
this receiver were of such interest that I have recorded them
in detail. The receiver dial had 100 divisions. WMCA could
be heard anywhere between the 100 and the 75 division markings,
WGBS anywhere between 95 and 64, WEAF between 60 and 76,
WOR between 52 and 67, WJZ between 45 and 55, WABC be-
tween 32 and 38,

1t can be seen that WMCA could be heard over 25 divisions,

WGBS over 40, WEAF over 16, WOR over 12, WIZ over 10,
and WABC over 6. The average listener, attributing the charac-
teristics of his receiver te the transmitters would say that
WGES, since it could be heard over 40 divisions, was approxi-
mately seven times as broad as WABC which could be heard
over only 6, whereas, as a matter of fact both stations occupy
the same width channel, namely, 10 kilocyeles. N

Obviously, a receiving set, the selectivity characteristics of which
are such that a station like WJZ 30 miles away could be heard
over 10 divisions and other stations over still wider portions of
the dial, cannot be considered as sufficiently selective for mod-
ern conditions. :

However, inasmuch as the volume obtained from this set was.
far too great for comfortable reception even with the volume
control in its minimum position it was quite obvious that the
antenna was far larger than that for which the set had been
designed. Disconnecting this antenna and substituting a smaller
one reduced all signals to a satisfactory volume, yet permitted
reception of any station and at the same time made the set suf-
ficiently selective so that WMCA could easily be heard at the
exclusion of WGBS, At this location WGBS was producing a
signal intensity of 68,600 mv. p. m, WMCA an intensity of 9,200,
the ratio being 7.45. The receiving location is seven-eighths of a
mile southwest from WGBS's transmitter, The Lang receiver
utilizes. three tuned circuits although I understand this receiver
is of fairly recent design.
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Eliminator Delivers up to 22 Amperes Without Hum
By 8. William [ohn

HAVE mcencd several requests during -the past two weeks

from readers for a des{zlmmn of a good A eliminator, and 1

tiave had the idea in mind for some time previously to discuss
this subject, The DC output capacity of the eliminator 1 am about
to outline is flexible, but its _maximum output voltage for con-
tinuous operation is in excess of most commercially available devices
of this character,

The principal parts do not differ so widely from ordinary elimi-
nators, and consist of a step-down transformer (110 volts to 20
volts), two 15-volt mid, 2,000 unilateral condensers, either dry or
liquid typc, a choke inductance, which may be home-made, and the
necessary wiring, binding posts and a 6-ohm controlling resistor
that is variable and wsll carry at least two to three amperes without
excessive heating, and finally a large surface dry rectifier, made by
combining st Jeast four similar commercial rectifiers in parallel
c1rmut

It is customary o be
seription hut 1 wunt o

gin about here to give a constructional de-
say something more important first,

Something Extra Good

The chief vesson why most of us want to build our own ap-
paratus, whether from assembled parts or home manufactured ones,
15 that we believe that we can build something better suited to our
own :miwnhutl iteads Hmn is possible to buy commercially madeup,

sianee iUs certainly very true as most manufacturers
ing apparatus to fll a
as the howme builder ﬁnds out that as his experi-
mental activitics hegin growing the need for more flexible apparatus
and facilities to me either more exacting tests or tests that require
more encrgy. + psual types of A eliminators do not come up
to the standards of the device at present under discussion.

Lommenmlly yde A eliminators have a bad tendency of causing
a hum in the loudspeaker toward the end of their useful life, Whlch
too, by the seny i
rec,ttfyum, um!, du

mu* to improper adaptation of the device to
pposed to carry, or breakdown of the unilateral
esive pulsatmg component, So there are a
: pitfalls to avoid, and nearly all of them
17 mgjmgr a design that is ample in every respect
rather than a device that is sklmpy

The step=down iy w‘m mer TR must be operative on whatever
frequency coincitk 1 the Jocal legiting supply lines. A 25
cycle transformer will hx found to be larger than one of similar
rating for o6 ¢y ¥ 4 and Cs are two 2,000 mfd unilateral con-
densers with an 18 m (‘, maximum peak voi’cage rating. C: is a

mid bypass condense

fne parts mwarked f»\ ave {our dry rectifiers, These should be
new ones. When the cireuit 1« made up and connected as shown,
viz., all AC terminal in pma fel and all {(4) tferminals togetﬁer
and all (—) terminals together, the grouped DC connections are
then led %o the filter choke und from here to the binding posts the
circuit is self-explanatory.

Directions for Making Choke

The only unexplained part now is the choke L. and T am going
to describe a design that will have ample iron for those builders
who line in 25 cycle areas, so the zampe choke (but different trans-
formers) should be used ior 25, 40 or 50 cycles. Obtain enough
transformer “E” ifron of ()M’ t?m lness, made from good silicon
sheet stock, and have the window (or winding space “half”) meas~
ure 1%"’}{3%”. These dimensions will allow enough room for
windings and instulation for 60 cyele to 25 cycle circuits. Of course
it must be realized here that as we wse full-wave rectification the

con(lmsms, dnu
few pointers he
paint to the nee
10 average vequire

definite and prescribed re-

i cut short by untimely overheating of the .

| T 5 ;
TR + . i
]‘ . = -
1R25% AL E e
=
A

THE CIRCUIT DIAGRAM OF THE “A” SUPPLY

pulsating DC component will be 120 beats per second and 50 beats.
per_second, respectively.

Now the winding on the choke coil is to be made with No. 16
plain enamel wire and will consist of 16 layers of 52 turns per
layer, making a total of 832 turns, if the coil is wound full. This
allows 1/16" for_core, and coil end insulation pieces and the only
variable left is the thickvess of the core. Make the core about 2
thick, These data are for home-making of the choke, but the same
Xzsgltshcan be obtained from the slightly diﬁ'erentiy made Polo

-E choke

I have one of these eliminators operating as a source of A voltage
on a Superheterodyne and its output under 2% ampere load is
humless, and has been so for a year, Also, the operatmg tempera~
ture is very low, due to the generous dimensions of all parts, but.
as results are what finally couni, this over-sized storage battery
substitute is a real assel,

Some Data on Prices

The controlling resistance, Ry, is a 6 ohm variable, one that
should carry at least 224 amperes without getting excessively warm..

This eliminator can be used to furnish current for a wide variety
of uses, where a smooth steady flow is important.

The transformer should cost around §2, the choke (built up)
ahout $6.25, the 2,000 mid, $4.50 each. Four are needed, as these-
will run into some money, $15 or so for all four. The “r@b” curves
in at - the rectifiers kuprox 16 disc 2x 2" works well.

LIST OF PARTS

T.R—A 110 volt to 20 volt step down transformer. (Specify
whether for 58, 40 or 25 cycles, 25 cycles can be used on
40 cycles.)

L1-A choke made up as per instructions, or a Pole A-E choke.

Ci, C2-~Two Flechtheim 2,000 mfd unilateral condensers.

C3—One 2 mfd. by-pass condenser.

R1—A 6-chm variable resistor, capacity 214 amperes,

Two insulated binding posts and necessary connecting wire,

SpreckelsMade $12,908,612 on Kolster Stock

The net profit by Rudolph Spreckels of
San Francisco, chairman of the board of
directors of the Kolster Radio Corpora-
tion, in the sale of Federal-Brandes and
Kolster stock during 1927, 1928 and 1929,
amounted to $12,908,612, it was revealed
in a statefent filed in Newark by his
attorney, Walbridge Taft, and submitted
at the Iast of a series of hearings held by
John A, Bernhard, special master ap-
pointed to investigate the charges made
by ‘Albert Schwartz that someone had

“rigged the market” in the sale of Kol-
ster stock.

Mr, Taft also announced that plans for
the reorganization of the company were
being worked out and soon will be made
public.

The statement showed that Mr, Soreck-
els made a profit of $117,668 in 1927, $14,-
284824 in 1928, and that he lost $1,493,-
880 in 1929 in the purchase and sale of
Kolster stock. These figures are hefore
income taxes. The total purchases of

Kolster stock by Mr. Spreckels were 38§,~
004 shares, at prices ranging from $i0 to
$84.25 per share. From November, 1927,
to December, 1929, he sold various
amounts of Federal Brandes and Kolster
stock at prices ranging from $6.38 to $84
per share, He now holds, the statement
said, 57,246 shares of preferred stock and
18,219 Shares of common stock, which
makes him the principal holder of the
common stock in the Kolster Radio Cor-
poration.
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Washington.

In a brief filed with the Federal Radie
Commission in behalf of WBBM, of Chi-

cago, simultaneous operation of high-
powered broadcasting stations on opposite
sides of the country on cleared channels
of identical frequency, as a means of re-
lieving congestion in the broadcast band
without conflicting with sound engineering
practice, is recommended to the Commis-
sion.

This would enahle the Commission, ac~
cording to the brief filed by Littlepage &
Littlepage, counsel for WBRBM, to assign
10 additional assignments of high-powered
stations, which could be assigned to cer-
tain states in the Middle West, notably
Wisconsin and Indiana, which they do not
now have but to which they are esntitled,
without taking away from the Chicago
area any of existing stations. Chicago is
entitled to.two cleared channels and now
has four and four-sevenths of the eight
channels designated for the entire fourth
zone,

The attorneys suggested the division of
the country into what they termed its
three “natural zones,” the Atlantic coast,
the Mississippi Valley, and the Pacific
coast. Under the present law the country
is divided into five zones, on the basis of
population, and provides that the available
broadcasting facilities be divided equitably
among these zones. According to the
Comunission’s record the facilities have not
been divided in this manner, the attorneys
for WBBM contends,

“Your applicant contends,” the brief
states, “that nowhere in the radio act of
1927 or in the amendments thereto has the
Congress made any references to cleared
channels, that the establishment of such
cleared channels is not required ov specifi-
cally authorized by law, and that, conse-
quently, the establishment of such cleared
channels and the attempt to allocate them
equally among the five zones has in fact
no foundation in the law.”

5.M SALESMEN COMPLETE TOURS

H. C. Bodman, H. W, Sams and D. S.
Hill, sales heads of Silver-Marshall, Inc,
Chicago manufacturers of Silver Radio
and the S-M parts, have completed tours
of three sections of the country.

Radiovisor Announced

VIEW OF THE JENKINS DISC,

MOTOR, LAMP AND LENS

Alming to provide the average radio
experimenter with a device affording re-
suits in radio television reception, yet per-
mitting of subsequent alterations and ad-
ditions, the Jenkins Television Corpora-
tion of Jersey City, N, J., announces its
Model 100 Radiovisor, This device in-
cludes scanning disc, motor, lamp and
magnifying lens for the reception of
standard 48-line, 15 pictures per second
radiovision signals.

Attachments available in the future will
pe;mit of receiving other standard sig-
nals.

The motor of the Jenkins radiovisor is
of the Faraday eddy current type, com-
prising six electromagnets operating in
conjunction with a toothed rotor and cop-
per disc, a synchronous motor for auto-
watic synchronism when used on the same
AC power system as the radiovision trans-
mitting station. A speed control permits
of slight variations in speed, so that the
scanning disc may be synchronized.

DeForest Company
Has New Treasurer

Following a special meeting of the Board
of the DeForest Radio Company on
March 21st, James W. Garside, President
of the Company, announced the election
of Oscar Monrad, President of the Amipco
Twist Drill Company, as Treasurer and
Director of the DeForest Company. The
Board also elected William J. Barkley,
Vice-President; Dr, Lee DeForest, Vice-
President in charge of research; and
Allen B. DuMont, Vice-President in
charge of engineering.

‘Washington.

The State of Michigan has challenged
the right of the Federal Government to
say who shall operate a radio station,
The Michigan ZLegislature has ordered
police wireless, and Governor Green says
that he shall proceed to carry out the
mandate of the Legislature.

The Radio Commission has announced
that it has asked the Department of Jus-
tice to instruct the department’s agents
in Michigan to arrest any person who
starts work on the police radio station
without a construction permit from the
Commission. To this the Governor re-
plied:

“Regardless of threats of arrest, the
State will proceed with the construction
of the station. The Legislature has stipu-~
fated that a station be established and
appropriated funds for its construction.

We expect to carry out the mandate of
the Legislature.”

Board Members Surprised

The Commission’s brief reply was:

“The matter is snow in the hands of the
Department of Justice”

Members of the Commission said they
were surprised that Governor Green had
decided that he would make an issue of
the case, since he had everything to lose
and nothing to gain by refusing to await
the results of a hearing on the applica-
tion of the police station for a wave,
which has been set for May 15th. Never~
theless the Commission wanted to make
this a test case, since it is the first open
defiance of the regulation requiring a
construction permit.

Legal Phase

The Michigan contention is that. the
police power, vested in the State, permits
the adoption of all necessary measures to
enforce that power including the tracking
of criminals by radio communication. The
Commission contends the radio law, under
the commerce clause of the Federal Con-
stitution, reserves radio station lcensing
and control exclusively to the Federal
Government,

LITERATURE WANTED.

Ireing Olson, 879 Raymond St., Akron, Ohio

Km{gmkx W. Meyer, 875 Myrtle Ave., Bridgeport,
LOnn,

Clyde Hunsicker, 89 Ramona Ave., San Fran-
cisco, Calif,

., H. Mecleod, 4807 Ash Lane, Dallas, Texas

Laurence Cord, 3114 ‘W, 36th St, Cleveland, Chic

H. Haight, 3761 Wade 8t., Venice, Calif.

}imegg hCc:ler, 11 McLean Ave., Highland Park,

ich,

Asks Reasonable Expectations
~ HOSE  unappreciative of ~ Rapio
WorLp's qualities are indeed hard
to please. I for one do not expect
one radic magazine to supply all my re-
quirements, though Rapmo WorLp certain-
ly does its part, in supplying the experi-
menter, the more technically inclined, the
novice and the news hound.

Now vou would-be howlers, lay off
Ravro Wortn! Remember there is only
one radio weekly, and though it may not
always suit your on my fancy in some of
its issues, remember it is only one week
until there is another copy at vour door,
and mayhap, through the generosity of
the editors, it will contain the much-
wanted articles, ’

Also you would-be DX hounds take no-
tice, before you condemn the circuits pub-
lished in Rapio Wortp, or the manufac-

Forum

tured sets that you say are no good for
distance, be sure that the fault doesn’t
lie at your own door. What do you ex-
pect, anyway, California in the daytime
irom New York or Pennsylvania? You
do not expect your automobile to make
200 miles per hour because some speed
maniac goes that fast, so why expect too
much of your radio?

I have raised California on three tubes,
and WDI1Is at that, with the station
power of 200 watts, but that wasn't done

this yvear or last year, and you cannot ex-
pect it next year.

In regard to calling a receiver a nine
or ten-tube affair when really it only has
seven or eight receiving tubes, why not
also count the lights in your home or the
pilot light, and make it an even more
powerful affair? I have only a seven-
tube receiver, and all tubes are all worked
at peak efficiency. It also contains
two rectifier tubes and a pilot light, and
they have sufficient work, too, and
believe that I know how to operate
it ‘efficiently, but I don't get KFI or
KNX every night, and I don't believe
there is any other make or type that can
do so, conditions being the same.

Keep up the good work, Mr, Editor, and
let the knockers knock.

I. V. FREEMAN,
Amory, Miss.
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By EDWIN FANCHER

“Faust,” Gounod’s most popuiai opera,
was put on the air in condensed form re-
cently by RCA-Victor with e intention
of hindering the sale of the tube organiza~
tion’s products. First-rank singers did the
singing, and hi whle actors did
what acting w:
the story n gaps bet
method of division of
plication of 1
RCA-Victor
grand-scale aiy ¢
Mg an ANHoUNCer
ing streteh
propriely s
was  prog
country.

Many ¢

dious ope

1 songs. This
k, and multi-
, 15 something
wi 1o ntrodace in any
The device of hav-
in the yarn's connect-
b almost into um-
oo as the newer method
suddenly to the whole

vl “lnust” ag the most melo-
Lecause 1t has such a pro-

fusicn  of  cgually  melodious  passages,
which aevonnt largely for its popularity
even  with thuse who are not opera-

minded, At least ten different airs strike
familinrly  on the cars of almost anybody
of high schonl age or over.

Who Was What

womnd of a series of broadcasts by
¢ of opera in combined con-
ntinuity form was heard on a
t network of forty-six sta-
{ions ol ¢ {ational Broadcasting Com-
pany, with WIEAY, New York City, as the
outlet, The repdition was in the WEAF
studio, and the acoustical result, in voice
and orchestra, was excellent on space

radied yecepinon,

The stuging parts were rendered by the
followi

Editha Fleweher, soprano of the Metro-

politan Opers
Armand Tok:

Metropolitan (

Conmpany, as Marguerite,
i, Arnienian tenor, of the
1y Company, as Faust;
Leon Rothier, hass, of the Metropolitan
Opera  Company, as  Mephistopheles,
Theodore Wehb, barttone, as Valentin.
The spoken v "acted” parts were played
by: Rosaline Green as Marguerite; Allyn
Joslyn, as Faust T
Mephistopheles.  Be there was a
chorous of sixteen voiges, and a large or-
chestra, directed by Nathaniel Shilkret,
The presentation lasted a brief hour,
the seeming brevity being the highest
form of compliment. The Dallet waltz,
that tempts even oll legs to dance, was
the opening piece, being followed by the
foreboding overture that predicts the
tragic end, Walpurgis Night shone forth
in all its lively splendor as a contrast to
the direness to come.

The Action of the Opera

The story of “Faust” is based on
Goethe’s work, and deals with the Devil's
agent endowing the aged TFaust with
youth, in return for Faust’s surrender of
his soul. Faust meets Marguerite, beauti-
ful maiden, and betrays her while her
brother Valentin is “off to the wars.” On
retrrning Valentin is killed by Faust in
a sword duel, and with his dying breath
bitterly puts a curse on his sister to her
sobbing face. A baby is born to Marguer-
ite, she is sent to prison, Faust visits her
there to find her insane and himself un-~
recognized by her, and she dies in his
sight, being transported to heaven by

”WMAQ to Try
“Talkie Vision”

Chicago.

WMAQ is installing television transmit-~
ting equipment and expects to institute a
regular daily service by the middle of
June.

The Television signals will be frans-
mitted over short-wave station WIXAP
on 6,040 kilocycles while the sound signals
will be sent out on WMAQ's regular
broadcast frequency, 670 kilocycles,

According to present plans, television
presentation of some of the regular sound
programs will be made daily,

angels, while the Devil's agent, Mephisto-
pheles, claims Faust as his own.

The story was effectively carried for-
ward by the actors or speaking per-
formers, but of course if one depended on
the singers for an understanding of what
was going on, even if one knows French,
the language of the opera book, and in
which the parts were sung, there would
be little gleaned. That does not matter,
since custom has highly dignified indepen-
dence of the singer from any requirement
save singing very well, and vocally the
singers did themselves proud. “Salut
Demeure, Chaste et Pure,” the most diffi-
cult tenor piece, and perhaps the only
difficult tenor requirement in this smooth
opera, was expressed pulsingly by Toka-
tvan, whose voice rang with a zealot's
fervor. This is Faust’s apostrophe to
Marguerite’s simple but pretty garden
dwelling and her virtuous life. This was
before, not after.

Shines in Jewel Song

One of Faust’s devices is to leave a
casket of jewels in the garden, and Mar-
guerite, while he is hiding, finds them,
and sings the precious jewel song, which
Miss Fleischer embellished with her skill-
ful freshness.

Miss Fleischer and Mr. Tokatyan
teamed superbly in the duet numbers.
“Laissez~-moi Contempler Ton Visage,” a
love song of catchy beauty, stood out as if
to corroborate the assertion of devotees of
heavy opera that “Faust” is fatal with
catchiness, whereas melody should be only
an incidentality of an opera, instead of its
ruling impulse.

Mr. Rothier is an adept Faust and a fine
actor, besides, yet it so happened that
Faust the Actor (Mr. Warburton) did all
that Mr. Rothier could have done—he
was just splendid. Nevertheless it was well
Mr. Rothier did the bedevilled singing.
The old master stood out as is his tradi-
tional way with the Mephistopheles role.
And of course his French was just de-
licious and should have made the other
singers jealous, but surely did not!

Miss Green, who acted as Marguerite, is
well known for her dramatic work for the
Natignal Broadcasting Company and in
the Evercady Hour. She had her practical
schooling with the WGY Players and she
is a dependable performer.

Trade Note

For its operatic presentations RCA de-
serves more praise than it will receive. It
can be forgiven now for its self-regretted
Clause Nine in license contracts to set
manufacturers, attempting to compel use

of only its tubes for initial equipment of

licensed sets. RCA can do things better
than almost any other, and, sad to relate
worse than any other, too. If the opera
presentations help sell more RCA tubes
even an independent tube manufacturer
(if enough of a music lover) should have
no regrets. But you can’t depend on these
independents!

Anyway, it was the air’s best “Faust”
so far.

Washington.

That price was one of the primary fac-
tors influencing the sales of radio sets was
revealed in a survey conducted by the
electrical equipment division of the De-
partment of Commerce, according to
a statement by M. T. Jones, chief of the
division. The survey covered the opera-
tions of forty-four representative retailers.

Twenty-one of these dealers said that
price was the deciding influence in sales;
seven stated that tone quality was the
primary factor, while five said that ap-
pearance came first, according to Mr.
Jones.

Various Ranges of Sales

The retail value of the sales during the
year ranged from $1,500 to $800,000 per
store. Only two stores reported selling
more battery sets than electric sets and
one store reported selling an equal num-
ber of each kind. The electric sets sold
were 0.3 for every battery set sold, and
the total number of electric sets was
30,000.

In the eastern part of the United States
most of the sales were made after 6 p. m.,
but this did not hold true in the western
states.

Man the Aggressor

While the dealers were asked to report
on the proportion of sales made to man
and wife jointly and to man or wife inde-
pendently, the reports did not bring out a
clear line of demarcation. However, the
report indicated that the man made more
independent purchases than the woman.

Nearly all the reports indicated that
local newspapers were used by the retail~
ers to promote sales. But other advertis-
ing media were also used to some extent,
such as direct mail, radio broadcasting,
and billboards.

Two Changes Made
On Station. Lists

Washington.

The call letters of WIBS, Jersey City,

. 1, were changed to WHOM, and
KFQZ, the Tait Radio and Broadcasting
Corporation, Inc., has had its license re-
newed,

The new listings follow:

Station  Location Power K.C.
WHOM, Jersey City, N. J..... . 250 1450
KFQK, Los Angeles, Calif..... 250 860

[Make these corrections on lists pub-
lshed last week, issue of March 29th—
Editor.]

New Corporations

Radio Attractions, broadeasting—Attys, Monroe
& Byrne, 50 Broadway, New York, N, Y.

Tuxedo Radio Co—Atty M. Resnick, 280 Broad-
way, New York, N. Y.

Fredbern Radio Corp,—Attys. Arbean & Fink,
125 W, 45th St., New York, N, Y,

Berkey’s Radio Corp.—Attys. Lee, Brewster &
Johaston, Syracuse, N. Y.

Square Radio Stores—Atty, S. V. Ryan, Al-
baziy, N g s

ouis 8. Simon Radic Service—Atty. I, 7J.
Levine, 1527 Pitkin Ave., New York. v 33

Pioneer Radio Cast Service Co., Inc.~New York,
N, Y.—U, 8, Corp. Co., Dover, Del.

National Radio Society, Inec., Broadeasting,
Wilmington, Del—Colonial Charter Co., Wil
mington, Del,

Sydmin Radio_and Auto Accessories-—Atty. S.
Guterman, 1440 Broadway, N. V.

Ered Del Sordo. Ine., Union City, manufacturer
rNadxj_y tubes~Atty. Samuel Moskowitz, Union City,

s
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Eqmp Yomselﬁ Kow
With Necessary Metersl

To do your radic work pmpem' you need meteri. Eset iz
your opportbnity fo got them at no oxtre oozt Hes the Mad
of nine meters &t left. Heretofore we have offersd ths choles
of any one of these matsrs free with an B-weeks subkeriptisa
for BRADIG WOBLD, &t 31, the regulsr mios fox suah
subgeription. Now we sxiend thia offer. For Brss tlene
you &re permitied iu chtain any ons or more oOF sll of thess
moters fres, by seuding In §1 for 8-wesk’s subscription, #m~
titling you tg ome meter; $2 for 16 weeks, entitlig you %
two metera; §3 for 28 weeks, entitling you to thres wmelers;
$4 for 35 weeks, entiiling you to four meters: 35 for 44 weeks,
entitling you to 5 meters; for 62 weeks, enti(lmx yau [
gix meters. Bstwrn thiz offer with rsmittance, and chesk of
desired meters in suusres st left.

RADIO WORLD will help you In your radio work, st
you wiil be able to use the meters most vaiusbly. Keep
ebreast of all the new eircults, intimste detalls on perfesiing
existing sots, and get Inside i{rack on sensitivity, distsnce
reception, tonsl quaiity, and news of rudm, tachniesl snd nom~
techniral, Enjoy the writinge of Dr. Leo De Forest, MeMurds
#ilver, J. E. Anderson, Herman Berpard and s bost of other
radia snginesrs who contribute thelr knowiedgs to you through
the medium of RADIO WORLD, the first and only fiustrated
national ‘sdie weekly. ¥You esn find no magsszing that beiter
caters to_vour needs thap RADIO WOBLD, Bhort waves!
BADIO WORLD will tell you all about them, Extremely

Portable Type

VOLTMETE

for Measuring High Voliages, In-
cluding Those of B Supplies.

. * wsnsliive broadeast rsceivers? Thelr construetion snd ration

YOU!‘ Chome of wre tully discussed with sonfident regularity, Poternl}ann?iﬂ

s ~~push-pull or otberwiss? AC receivers? Bersen grid tubes?

These Nine Meters FREE! Large tacaivers that give & supsr-sbundauce of performanee—

small, economical receivers that give pertomancn cut of sl
thess? Then

. . £ #-8 Veitmeter Dn.ﬂt 328 comparison to their ajzs? A you interested in

0-300 wvolts, at 200 ohms resistance per volt, 8-50  Voltmeter_ 0,0..... i .l ii.....c.....Ne. 837 you'ze interested in RADIO WORLD.

ma, drain at full-seale deflection. Accuracy, €-Velt Charge Tester D.C.............. .. No, 2% Present mafl gubseribors msx ronew their subseription undar
2%. Case is full nickel finish, Long connecting g.g ”“mm”f‘u. cD gt N: ggg ihis remarksbiy generous offer. Put s erows in square. L)
cords have especially ornamental tip holders. - sacianyeeeaseae N
Meter should be read in perpendicular_position. | 7 8-1o8 "M iNiemeaeBiEl 11l e i RADIO WORLD
Five-day money-back guaranty, Order Cat. F-300 $-300 Milliamperss D.Cuoeeevveinncnien... N, 888 145 W, 45th 8t, N. Y, Clity-Published Weekfy.
@ $2.58. e-400 Milliamperes D.C.........oioo.., He 384 A!! Nowsstands, lbo ey nayms.'!‘ 8l aunttswsl 2

0O-500 volts, same as aboye in appearance, but
the fange iz greater (i'm:i the {r?is:staiwc pﬂer volt
iz 233 ohma., 454 ma. drain at {ull-scale deflection. BRILLIANT. NEW

Sosuragy, Py moermeek wernies | Rrjetograt Floor Speaker

0-600 wvolts, AC and DC (same meter reads B
both types). DC readings accurate to 2%, also With BMelded Weed Hers n
() di % at 50-60 cycl tons travel tx»nnms

AC readings .60 cycles but accuracy, is vith
less on AC at stxbstantxaﬂy different frequencica, léi@:e rgﬂ& . o;:ﬁ:um $ ‘ﬂa
Resistance 100 ohms. per volt, 10 ma. drain at MODERNISTIC PROJECTION DIAL

full-seale deflection. Same general appearance as WITH RAINBOW FEATURE

illustrated meter, Five-day money-back guar-
antee, Order Cat. M.600 @ $4.95.

GUARANTY BADIO GGODS CoO.
143 West 45th 8t, New York, N, Y.

(Just East of Broadway}
Plesss ship ©.0.0, the following makes, sb advertised,
on §-day money-haek guaranty:
FICat. FBOD 8t .ivvvnivcirniransannroncnnionany . 3258
TICat, F500 81 .. iviicrreirirnncirnrconccinenss 873
0 Cat, Ma800 8f .. ..civvaniinniannene . 4.95
HEM® civvevrirrricnnnvaresen Crrerasevrreesrraren
Addrass ..., Veseens P P fenens
CHY covevrvieiinraencns R <

MORECROFT

New second edmon of “Pmcxple' of
Radio Communication,” by Prof. John H.
Morecroft, of the Elecirical Engmeerm
Department of Columbia University an
ast president of the Institute of Electrical
glnzmecrs. This is ac outstanding and
authoritative book on the subject.

This large book onm radio principles and

Modernize the sppasranse »f your recsiver by installisg
the brillisnt new Natfsnal disl, with eolor wheel bulit in,
20 that 83 you turn the dial knob ons color after another
floods the wereen on which the dlal numbers sre taad, On
this soreen the numbers are projested, so that yon get the

i
practice is aomethmg that you must not T i I e, Piiition 3 ihe ove. Tph
without. Every set builder, every d reading,
every §381n€§1': m’;‘y 831'7155 maiﬁ» simply VT e l:anh Bmf ﬁ:a émm daﬂizrg. The Veleag
must have thia . Ready reference to und No. 23 driving motor “njg that stands 258 enier mechanism drives ups
all intricate problems makes this volume volts without ﬁ}gﬁgm_ Horn and motor ree Shi o d”' t%ﬁ!ﬁ; with 1“6"1 nn;lin we DBy eartage.
inyaluable, Set builders, experimenters, dw wmovable, Tabls slone fs worth prics asked. WE“ Ay following reecipt of order.
tributors, dealers, sal and teach
students and operators, all ﬁad Morecroft Shipped C.0.D, If desired. s Ao A" . s e— — > S — Ao

their standby, and now the new second
edition awaits you. 1,001 pages and 8%

illustrations in this cloth-hound volume Acoustical Engineering Associates ras W UARANTY, RADIO G00DS GO e
Price $7.50 143 WEST 4th STREET NEW YORK CITY Fnelosed please find $3.18 for whbieh plesse send me
atonelosed pleass !
[1 Cat. HC6, National madernistic drum dial, with eolor
RADIO WORLD TRIAL SUBSCRIPTION, 8 WEEKS, |  RttWhors S Suaiiicy i ebverer g
H » SLOTAR % or : H -
145 West 45th Street $1.00. Send $1 and we will BIOO8 .vveerinnsaoarernrans varereresee $8,08
0 send you Cat. HoiH, bove, but with 3%-volt
New York City Radioc World for 8 weeks, postpaid, o AC pilot ’/?am;“??....'..':. °u'%m 818
(Just East of Broadway) RADIO WORLD, 145 West 45th St, | [ Order C.0.D. and I pay cartage.

N. Y. City.

NAME oovivcecaniecacasnossssnsvnrnsrsnsonsssrsnasny

an 30 Wholesale Prices! ||« oo

AC OR BATTERY MODEL

CITY evnirsinnnrrnensss veveneen BTATRE coivniinenne
Write or wire! }
ranty Radio Goods Co. TWO FOR PRICE OF ONE!
Gua 14t3y West 45th St., Radio World, 52 issu.ea,‘_and Radio
New York Citr News, 12 issues, in combination for spe-

cial $7 subscription price. Radio World,
145 W, 45th 5¢, N. Y. City.




‘April 5, 1930

RADIO WORLD

receiver that works a speaker at high volume
that is of the very purest kind.
front to back, 7 high.

Front view of the HB Compact, hattery model, the simple 4~tube
produces tone
Cabinet is only 15”7 wide, 8%4"

and

rills!

Build the
HB Compact
(Battery model)}

Eve:yhody is delighted
with the exguisite tone
of the HB Compact, bat-
tery model. “Never
heard anything like it,”

is the usual com-

Y ment. The re-

25 MEG.

ceiver uses a 222
screen  grid tube
for RF, 240 bias
detoctor, 222 first
audio and 1124
power tube, Draws

SPAGER

SMEG.

8435 oply 75 ampere

T 845 filament, 18 mil-

Ar liampere plate

current. Very

. &

= TR economical to run,

", W

&8¢ B batteries last 6

LIST OF PARTS

[Check off what parts yvou wantl

Foliow this diagram of the HB Compact, battery model, when building this
tone-marvelous receiver,

e ot S 9 o S T N T YT G s Gt W S ST, Aot e s Sriir e s e e v Sreee o

Tubes: twe 222, ane 246, one (12A" VU0

LiL2L3Antenna ¢oil, BT3A.....0cvaarnunnnananrns 1.35

L4L5LE—Interstage coll, BT T . 1.3%

Ct, C2--Twe 00035 mid., brackeis ............ . 200

CT'wHammarlind 80 mmid. erressrnsarseres 38

€3, [13 Four .81 m!di mica fixed ... . llgg

é 50

. with ‘

o .. LB

45

]

1 Ant. 8p. (4), :

€1 PLPjlot lamp 6V, and bracket, . 70

{7} Dritlad, socketed steel subpanel 9 2x!4% 2.00

] Crinkle brown steel eahmet. 7x9Y2x15 3.50

[J Twe metal Hoks ... oiiisiieenans W20

] Seven leads for ba 70
£1 Tws Dials
1 All parts

®C5 months or more.
3 Plentifully  selec
tive and sensitive,
Build it now!

The HB Compact, battery model, deaignad
by Hermar Bernard, has fone quality
second to nene. All who appreciats musie
will 7evel in the delightful tone of this
amazing eireuit,

Bend in your order for parts today to
Guaranty Radlo Goods Co., 143 West

45th Street, New York, N. Y., just B
of B'way. Use Coupon.

Name oviesvee S recesnavravieriatian
AQEPESS  (iarvraaircirreriana. PRI ves
CHY .evviinnns PR 1 E TC I raaen

Guaranty Radio Goods Co., 143 West 45th St.,, New York.

Gold Bond audio frequensy transformer
is shielded

High Impedance Audio Transformers
(Four Thousand Turns on the Primary)

Gold Bond shielded type audio frequency eoup-
ling transformers with high impedance primaries
and secondaries-are made in two ratios. These are
f-t0-3 and I-to-5, primary fo secondary.

A single streteh of copper wire without soldered
connections of in-between Joints is used for
oach winding. 4,000 turns on the primary, 6o
the I-to-3 model has 12,000 secondary turns
and the I-to-5 model 20,000 secondary turns.
The overall height is 3 Inches and the surface
ccoupied is 2V inches sguars. There are four
‘ meunting holes on the hase, Extreme compact-

itess and neatness prevail,

Laminations are of hest sllicon steel in a strong
stez] frame. The coils are vacuum impregnated and
therefore moisture. proof,

Each transformer has the name ‘‘Gold Bond”
stamped on it, alsp the ratio, and has the primary
and sscondary designated as such, as well as the
binding posts marked P, B+, G and F—, Connect
the F- post to a C— voltage. For best tonal re-
sufts at adeguate volume, use the [-to-3 ratio in
the first stage and the !-to-5 in the second stage.
If threa stages of audlo are used, each should
have the {-ts-3 ratio.

High plate voltages may be used, with sonse-
queat high plate currents, due to the relatively
large diameter of wire used.

These transformers are precisely wound, ruggedly
made and represent the finest type of workman-
shm They are sutxi an a 5-day money-back quar-

$1.50 each

Order Cat. GB-I—S for
1-to-3 ratic ,..ciau.ns
Order Cat. GB-I-—S for
-tc-s ratie ....

GSARANTY RADIO GOODS CO.

143 WEST 45TH STREET
(Just East of Broadway)

NEW YORK, N. Y.

New AC
Screen Grid

For use with A sereen grid seis only.

Order what parts you want.
1 Ct, C5~Two short-wave tuning condensers
@ $1.50 i cuiuiiarcarsrannaranss veconers

[] C2—One 00023 mid. fixed condenser....... .25
3 cs, $(§g—’}?wo 1 mfd. bypass condensers .
@ 850 . iiiicerianiiaririnsonnn ceconrron 1o

[] C4—One 01 mid, mica fixed condenser... .35
acrT e Hammarlun& 80 mmfd. equalize
ing condenser.. P T -1
[J R1—One Electrad 810 ohm. wire-wound
biasing resistor i.eiveiericiviiecniranencs 20
] Ant,, Gnd.—~Two Eby binding posts...,.. 20
{7 Two sets of short-wave plug«in coils,
three coils to a set, @ $1.50 a set, total

SIX COMS vivviverrririvarervvresreanarnanee 300
[1One AC short-wave adapter cable,
SoPIONE  veveesssercestvscornosonsoenarsassns 150

0 Two four-prong  SOCKEES..cceserercceceracs 240
Two ﬁve prong SOCKEES i viisroerencennrsnes 40
QOne fr c1p. .06
Two dials @ corsreerersinrotieaserisase 00D

{1 One panel and cabmet..................... 3.00

DA]I parts

D tu e

Sevrerevaeneranns ETTETT TIPS 2 LN |

R R R R T R F PR R SN -

et o e v

GUARANTY RADIO GOODS €Q.
143 West 45th St. New York, N. Y.

[J Please ship C.0.D. all pafts for AC screea grid
short wave adapter @ $14.71.
[0 If 227 tube is desired also, put check here.

[} Please ship C.0.D. only those parts noted
separately.

NEBME s inrivicnrrasreniessnries Cerrenianeaas

Address ..oivvviiniieinias. PPPPR

City vvivverniiarinns venssss State L..... Ceiaes ceaeens

NATIONAL
516.13

Velvet B Eliminater
188 Volts (23% Tube Free)

Lazest Model Nssionsl Yeiver-B, Typs 2536, 18
bandsome crackle #inish bisck metal easiog, for wse
with sety up to end Including aix fubes. Enpxt
106-130 volts AC, §¢ to 60 cyeles. Outpud. 188
volts maximura st 35 millismpsres. Three varisble
output intermsdiste voliages. (Det., BF,

Eliminstor hu exesilens filter s, mn to eliminate
bum, ineluding 30 heory sho and 18 sl
Hershen zoudeusst. No motethontingf
B d unde u! the Radiz
Corporatton of Americs md sssoeisted eompanies.)

Guaranty Radie Goods Ce.

143 W, &TH STREET
(Just East of Broadway)
NEW YOREK TV
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POLO UNIT $4

The famous twin magnet principle fo
double sensitivity, large magnets for great
flux, permanently adjusted armature, all
are in the new junior model Polo Unit
— Weight, 234 Ibs. Stands 150 volts unfil
Fixved Condenser, Shown tered. Stands up to 250 push-pull filtered
Aefual Size. Works any output tube, power or other-
Dubilier Micon fixed condensers, type 642, wise. Supplied with 10-ft. cord. Order
removed from receivers, are available at anit now Five-day money-back guarantee
following - capacities and prices. Shipped C. O. D, if desired.
All  are guaranteed

[000g mha, I 10 L - . -
20003 mfd; 1l il e guaranteod Acoustical Ezngmeermg
Satiotod "Swin v Associates

143 West 45th Street

New York City
(Just East of Broadway)

FIXED CONDENSERS! New Junior Model

AC TUNER — WRITE FOR WHOLESALE PRICES!

Push-Pull Amplifier

The National Velvetone Push-FPull
Power Amplifier (shown at right)
consists of an AC-operated filament-
plate supply, with two stage trans-
former audio amplifier and output
transformer built in, Made only for
110-V., 50-60 cycles. Sold only in
completely wired form, licensed under
RCA patents.

The new Power Amplifier has been
developed and built to get the very
most out of the MB.29. It is a com-
bination power supply and audio ampli-
fier, using a 280 tube for a rectifier,
one stage of transformer audio with a
227 tube and a stage of push pull
amplification with two 245s. It furnishes
all power for itself and for the MB-.29,
as well as the audic channel. Order
catalog PPPA, list price, completely
wired and equipped

yvi:lli: d}honotglglpl)l WRITE FOR
% (F8s tunes) WHOLESALE
$97.50. Your price. PRICES

. GUARANTY RADIO GOODS CO.
143 WEST 45TH STREET NEW YORK CITY

View of National Velvetens Push-Pull Powsr Amplifier,
Ap expertly made A, B and C supply and audlo amplifier
preducing marvelous tons quality.

MICROPHONE LIGHTERS

For cigars or cigarettes, with button
battery to Zero Beat; 1,025 Illustrations, | switch at top. Press switch, and lighter
920 Pages, 240 Combinations for Receiver | acts instantaneously. $1.00, Model B
Layouts. Price, $6.00. Radio World, 145 lighter on tray, $1.50. Radic World, 145
W. 45th St, N. Y C W. 45th St., N. Y. C.

for the

TWO price of - One

Get a FREE one-year subscription for any ONE of these magazines:

(] CITIZENS RADIO CALL BOOK AND SCIENTIFIC DIGEST (quarterly, four issues).

[J RADIO (monthly, 12 1ssues; exclusively trade magazine),

1 RADIO ENGINEERING (monthly, 12 issues; technical and trade magazine).

[0 RADIO INDEX ((monthly, 12 issues) Stations, programs, etc.

) SCICB;.N?E & INVENTION (monthly, 12 iasues; scientific magazine, with some radio technica!
articies).

{0 AMERICAN BOY—YOUTH’S COMPANION (monthly, 12 issues; popular magazine).

{3 BOYS’ LIFE (monthly, 12 issues; popular magazine).

Select any one of these magazines and get it FREE for an entire year by sending in a year’s sub

scription for RADIO WORLD at the regular price, $6.00. Cash in now on this opportunity to get

10 WORLD WEEKLY, 52 weeks, at the standard price for such subscription, plus a full years

subscription for any ONE of the other enumerated magazines FREE! Put a croas in the square next

to the magazine of your choice, in the above list, fill out the coupon below, and mail $ check

gmnedy order or stamps to RADIO WORLD, 145 West 45th Street, New York, N. Y. (Just East of
roadway).

NEW DRAKE’S ENCYCLOPEDIA
1,680 Alphabetical Headings from A-

Your Name .ivveervrevisrnsecessnsasonce esensrens [ DOUBLE
Your Street AdATeSss cueverveerescecsnsisseatoesreretrssssesoanensnss
CILY vevevnrearsconeacersnannnnsresaorcnsesnessonssnse State..eviriiiiiiiiiiiia., VALUE!

1 If rencwing an existing or expiring subscription for RADIO WORLD, please put a cross in square
at beginning of this sentence.

[0 If renewing an existing or expiring subscription for other magazine, please put a cross in square
at the beginning of this sentence.

RADIO WORLD, 145 West 45th Street, New York, N. Y, (Just East of Broadway)

Highest Grade
Key Tubes at

Jefiant
rices!

Screen Grid Tubés
224 at $1.43
222 at 1.88

Power Tubes

250 at 4,95
210 at 3.25
245 at 1.28
112A at .78
171A at A8

Other Tubes
227 at
226 at
280 at
281 at 2.95
201A at 53

The above constitute the nine most popu~
lar tubes used in radio today. Despite the
severely low prices the Key tubes are. firsts

90
.68
1.13

 of the very first quality. Besides, there s

a five-day money-back guaranty! The
above tubes ware manufactured under
licenses granted by the RCA and fits
affiliated companies.

A.ll prices are net and represent extreme
discount already deducted.

GUARANTY RADIO GOOD8 CO., (43 Woest
45th 8t., N. Y. City. (Just East of Broadway).
Enclosed please find 8.......... for whieh shi
st oncs tubss marked halow: ’
[J 224 AC seresn grid .
L1 245 AC power fube .
L] 228 AC amplitier ,.
[J 227 AC det.-amp. ...
[] 280 AC rectifior ......
B 222 battery screen grid
112A power tube ..
O 171A pewer tubs .,
=]
1
M

250 power tube..... .
210 power fuB6.....iiiiiiiiiacienanan, 3.25

1 Put eress hers If €. 0. D. shipment Is de-
sired.

Canadian remiftance must be by postal er ex-
press money s~der.

5-Day money-back guaranty
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AT ONLY

$4.8911

Ansonia Gothic Speaker, a
tremendous bargain at.......$4.89!

A loudspeaker that gives you real
performance, that stands up to a 171 or
171A tube without requiring an output
filter, and that works splendidly from out-
put filters in sets using 210, 245 or 250,
single or push-pull, in a genuine walnut
cabinet, all at less than the price of a
good magnetic unit alone! And the mag-
netic unit in this Ansonia Speaker is of
the very best Aunsonia type.

The cabinet is of the popular Gothic
type, and is a beauty indeed. Why, the
cabinet alone cost the manufacturer in
thousand lots more than the price now
asked for the complete speaker,

Use this speaker on any set, battery-
operated or AC, and you'll be delighted.

GUARANTY RADIO 800DS COC.
143 West 45th Street, New York, N. Y.
Just East of Broadway

Temple AC Dynamic Model 10, in a beautiful cabinet t

‘Phe speaker chassis is one of the finest made. There Pleass ship C, 0. D. one Ansonia Gothic magnetie
are an output transformer and dry rectifier built in. od gtrgggfegﬁaggesgeggméedav?lggt f&iﬂ:},q@ksg,%i’ g!u; gggt

i ith carv . &= ara uick refund o -
The cabinet has decorated walnut front and back, with O e O S o e with spoakter for “any

the imgedance of your receiver’s output tube. Connect plugged unit in square walnut cabinet @
AC cable to 110 volts AC, 50 to 60 cycles, and connect tip ed
cords to speaker post of receiver., This remarkable speaker

rille ornament. An AC switch is accessible underneath cabinet reason.
ear is removable for adjustment of resistor knob to match s l 5.3 4 Please send me a square model égo&(}othic), but ssme
Cat, TEM-10 st only. . ccciiiieriiciciriioniinasainrsisssserecess

Name ..cous ettt retevesersrxnaAL R s T s TN NE e

Send No Money! Order C.O.D. from Address ia.criiariaco rsatarrrrerbesretrtrtrtiocton o

Accoustical Engineering Associates CHF ovvrmnninnneninnns
143 WEST 45th ST. NEW YORK CITY 5-day Money-Back Guaranty.

RS - 151 P R

Short Wave Circvit | pp RATE TESTER COMBINATION

Consiste of two-meter assembly in neat black
metal case, with an external high resistance
meter. The two meters in the case read
{a) 0-20, 0-100 milliamperes; (b) 0-10 volts.
AC or DC, same meter reads both. The ex
ternal high resistance meter reads 0-600 volts,
or DC (same meter reads both), Thus
you can test any plate gurrent up to 100 ma.
any filament voltage, AC or DC, up to 10 V.,
and any plate volitage, or line volta%c_ or other
AC or DC voltage, up to 600 volts. Kive-prong
plug. screen grid cable, and 4-prong adapter
meluded. Ordg;‘ CatﬂlSTI-COM(? @215@%%3
2-meter assembiy, cable plugs, Cat, f
2600 AC-DC mgter aion%, at. M600 @ $4.95 o

Guaranty Radio Goods Co., 143 West 45th St., N. Y. City

$11.00

As Ilustrated

Naieaat Thrill Bex, 4.fube sherl wave mmn i5 to 535

meters, battery-opsratiss of fllameits; & wupply, either w
batterles of nl'mlu,:t;r‘. FILL OUT AND MAIL No

Get a real kick out of listening to foreign stations

on a real short-wave circuit, the Nutional Thrill SUBSCRIPTION BLANK

Box. Uses one 222 screen grid R¥F awmplifier, one
200A detector, one 240 first audio and one 171A ; I

or 112A output. Single control. Buy the parts RADIO WOR D
and build the circuit in two hours. Data aheet ] i

shows dizl settings where foreign stations comeé in, 10 WORLD 145 Wes# 45tb Street, New York City

Cat, SWHEF, all parts, including decorative brown

steel cabinet, all six plug-in coils, list price $51.9% N

(less tubes). Write for wholesale prices, Piease send me RADIO WORLD for ........ B months, for which
Guaranty Radio Goods Co.  SUBSCRIFTION RATES:

143 West 45th Street  New York City | Jpfie Pl il please find enclosed

TRIAL SUBSCRIPTION, 8 WEEKS, }lze 15'22:?‘52 Tssues........ 600

$1.00. Send $1 and we will send you Add $1.00 a Year for Foreigm
Radio World for 8 weeks, postpaid, | ‘ostage; Soc for Canadian Post-

RADIO WORLD, 145 West 45th St, | 1
N. Y. Citv. s » | O N !hgg i:q;;?c:zalfe&ﬁ cross




28

RADIO WORLD

April 5, 1930

Berkey & Gay. K
at center, with space to mark in eall letters,

regeivers are worth even the cat price.
quantities of “‘sacrificed” receivers.

wag vsed and how the wiring was done.

The Balkite A5 neufredyne, In real wainut fable model eabinst by

Volume contrel at leff, AC switeh at right, drum dial

leception

You want DX—the more DX
the merrier! But why take eny
chances? We positively guare
antee that the Balkite Neutroo
dyne, made by Gilflan, will
get you all the DX you could
desire! Try the set for five
days. If not completely satis-
fed, return it in that time
for prompt refund of purchase
price!

8-Tube Push-Pull AC Balkite Neutrodyne
with Matched Speaker and All
Tubes, Complete . . . ccccvcee $57'50

A good many bargains in radio receivers are available today, because set manufacturers over-
produced, and had to let their stock go at sacrifice prices.
We turned down many “opportunities” to obtain large
When the Balkite was offered to us we tested its performance
for five days and were delighted. We took the set apart completely to see what calibre of parts
When we tell you 3ll the parts were ace-high and the
wiring the best we've seen, you will know this is an extraordinary receiver.
five 227, two 1124 and one 280, The undistorted maximum poweér output is 780 milliwatts.

The line input must be 30-80 cyeles, 105 to 120 wvolts.
The magnetic speaker has a matched impedance for the output of the receiver, and is itself housed
in a real walnut cabinet with marqueterie inlay, ’

FIVE-DAY MONEY-BACK GUARANTEE ON RECEIVER, TUBES AND SPEAKER!

1t does not follow that all saecrificed

The tubes used are

There is 3 voltage adjuster built in.

Three stages of tuned RF, neutralized,
so there's no squealing; easy tuning;
operation on short plece of wire indoors
perfectly satisfactory; no repeat tuning
points; mo  hum; phonograph pickup
jack built in; excellent tone duality;
good selectivity, These are outstanding
points of the recelver, ONE OF THE
MOST SBENSITIVE BROADCAST
RECEIVERS EVER DEVELOPED., The
receiver alone lists for $135. Hére you
get the set, speaker and tubes at $9.50
less than half the list price of the
receiver alonel

The tpsaker ta of hand.rubibed genulne wainut
and Hs list pries plens is $35.00.

Guaranty Radio Goods Co., 143 West 45th Street, New York, N. Y.

0-60,0-300

HIGH RESISTANCE

DC VOLTMETER

With three 28" tipped leads built in

A porisble type, high resisiance
meter, 2% outside diametsr, for
ciose reading of direet curremt
voltagss up to 80 volls, snd fer
reading DO voltsges up to 300
yoits. Three vsri-colored %8° in-
sulated loads, with jsck tips, ers
built in. Black is minus, yellow
i3 €0 volts maximum snd red &

300 volts maximum. These voli~
ages are marked a8t the meter
outlets, Cat. J-246, Net pries,
$2.28.

i-248 Valtmetsr, tor
messuring all direst
surront ypliages, in-
cluding B sllmina-
tors.  9-60, 0-300
{double range).

Multiplisr, with jack terminals,
to increass range 0-300 rangs te
0-800, Cat. J-106FT (with jack
termingls), net price, $1.18,

Order One C. G. D,

GUARANTY RADIO GOODS CO.
143 West 45th St, N. Y. City

LACAULT’S Book

“Bupsr-Heterodyne Construction and Qperstion,™
giving the master's most mesterful expositien
of the theory, performsanes snd construction of
this faseinating type of circuit, is s necessity
to every serious radic experimenter. More thwn
106 pagex snd more than 50 illustrstions. Buek.
ram cover. This bonk by R, E  Lacault, FREX
it you send $1.00 for am B-weeks aubseription
for Redio World Present subseribers may secept
this offer. Subseription will be extended.

RADIO WORLD 143 W, 45th 8t., N.Y, ity

Just East #f B way

RADIO WORLD
and “RADIO NEWS”

BOTH FOR
ONE YEAR @. e
Teu ean cohtzln the iwo lesdlng vadis tschmieal wmugs-
zines thai cater to experimentsrs, service men and smudenbs
the first snd only pationei vadle weskly and the lesdimp
monthly, for one yesr esch, &t 2 saving of $1.H0, The
regulsr mail eubseription tate for RBadie World for ea+
your, & pew and faseinsting copy each week ler 62 weeks
is §6.00. Bend in $1.00 exirs. gef *““Radio Nows” sim
for & yoar—a# new issue eaueh month for tweive monihs
Totsl, 64 issues for $7.00.
(3 It remewing Hadio World evbroription, pot evoss

squars.
RADIO WORLD, 145 West 45th Btrest, New York. W 7

RADIO WORLD’S
QUICK-ACTION

CLASSIFIED ADS

10 CENTS A WORD
10 WORDS MINIMUM
CASH WITH ORDER

NEW Morecroft

“Elements of Radie Communication,” by Prof. John
H. Moreeroft, of the Enginesring Department of
Columbis Unlversity, iz the latest book on radie
by this outstanding authority.

This book {s entirely new and contains matter which
usver befors hss been published. It is written in
plain langusge so that every radip novics can under.
g}an!d‘ itc: yot it is a complete course in ths elements

It containg 266 pages, 170 illustrations and
a complete index. Price $3.00.
RADIO WORLD
145 West 45th 8t., New York, N. Y.

CONE
ASSEMBLY

WITH DOUBLE
MAGNET UNIT

‘.l

Y

“Corrr

All aszembled, with long cord, reasdy
te play, Shipping welght ¢ Ibs.
(Cat. CAS) Net .......................$ .95

Guaranty Radio Goods Co.
145 West 45th St, New York City

LOOK AT YOUR WRAPPER
You will see by the date thereon when
your subscription for Radic World ex-
pires. If the subscription is about to run -
out, please send us renewal so that you
will not miss any copies. Subscription
Department, RADIO WORLD, 145 West
45th St, N. Y. City.

PUBLISHERS CAN SUPPLY ALL 1929 COPIES OF RADIO WORLD

Excepting issues of Jan. 3, Feb. 23, and May 11

If you have missed any copies of Radio World for the year 1929
and want to complete your file, let us know what issues you are short and
we will mail what we can at 15¢ a copy, or any seven issues for $1.00,

mailed postpaid.

Circulation Dept., Radio World, 145 W. 45th St., N. Y. City.
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RESISTORS
B A ) R

For POWER circulie whers ordipary reststors
f;fee impractical, uvse the Dynohmis Raslztznee
3. watt size, 83. 2.5 watt size, $1.06.
ARTHUR H. LYNCH, INC.
1778 Broadway Mew York City
Send for free book on Resizinnce in Kado

MICROPHONE
LIGHTERS

for cigars or cigarettes, witl_: button
switch at top. Press the switch and
light up!

Mode!l A lghter, wicrophons de-
slgn, with 3-8, AC eable and
_plug, Works on 118 volts, AC
any freguency and oo direct cur
FEDBE,  caveresereraeneec Price §l.62

€

Model B lighter, microphons dee
sign, on tray with 5-ft AC cable
and  plug. Works on 110 woit
AC, any frequency, on

current, Exactly the same lighter
as ths othe‘r,, only tray Is ndded.

ceazrsvuusannan

'i‘hi!a %Ishter is igst?nt?'a;ehc?m. Hold butt&gam

{4 110U o & ar or 3
fmg t\f}g emedﬁk ars furn!aggi fn  attractive
spreyed finish. Both ave very compact! For
fnstance, the tray is ooly 4% in diameter
tue . these lighters s your home and for
bulidey gifts,

by henter el ¢t in remswable. Prics 55 cents.

G, B P AR GG S PRI (S (S Py DTS prawRy sy SEmS e

ADIO WORLD, 145 West 45th 8¢, N, Y, City
P ae e oo Mool 8 Microphone Lighter st $1.06
Plages send mes Model B ad 5150,

Plegss shlp C. 0. D,

WHEE  sarce sorrviarcncnnrsecarsenas Ceiteterenna ereens
AGRONE Licciiaianaans rvrereretraeeaan
(3315 JAP RN Seareve eaes Bate,. . uvviener-anr

SUBSCRIBERS!

Look at the Expiration
Date on Your
Wrapper

Please look at the subscription
date stamped on your last wrap-
per, and if that date indicates
that your subscription is about
to expire, please send remit-
tance fo cover your renewal.

In this way you will get your
copies without interruption and

keep your file complete.
SUBSCRIPTION DEPARTMENT
DANIN WNART NH

CUSTOM-RADIO
At Its Best
In the News

e LOFTIN-WHITE
h Direct-Conpled

AMPLIFIER

W with the ELECTRAD XIT
ae;ffe dpproved by the Designers
T 198 Varick 86, Xew York, N. Y.

y ELECTRA

ERFC 20000

Battery

o
Receiver
POWER, selectivity, tone beyond all ex-
pectation; refi t of e 15

unknown in factory-built sets—feature all
of the famous “HiQ-30" models—Battery;
D, C and A. C.

Utilizes the remarkably efficient three.
stage tuned Band Filter, designed and used
sclely by Hammarlund, provides absclute
10-kilocyele separation of stations through-
out the broadeast band—without side
band cutting.

Thrée screen-grid tubes, uiilzed 1o skl
mum efficiency, give tremendous R, F.
amplification and distance range.
Push-pull audle amplifier gives great wol-
ume with a rich, vibrant tone hitherte
unknown to battery-operated receivers,
Build the “HiQ-30” for your own use—
in the cabinet of your chojce, Get the
“HiQ-30" facts teday—Send 2S¢ te Dépt.
RW.45 for the 48 page “HiQ-30"" Manual.

List price, Battery-Operated

chassis (all parts less tubes),
$138.50. Choice of specially

selected  cabinets  including
\ phono-combinations. All-elec- /
/ trie D, C, and A. C. models up \

to $1178,

Hammarlund-Roberts, Inc,
424-438 W, 33rd St, New York

NEW DRAKE’S ENCYCLOPEDIA-1,680. Al
phabetical Headings from A-battery to Zero Beat.
L025 Hlustrations, 920 Pages, 240 Combinations
or Receiver Layouts, Price, $6.00. Radio World,

creen. Grid

EFEOUR

Here iz the ouistanding circuit for
performance on four tubes—one
222, two 201A and omne 171A. It
works as well with batteries or A
and B eliminators. This is the cir-
cuit described in March 15th Radie
World, by Adam J. Arlington. We
have letters from builders who got
European stations on this set at
loudspeaker volume. It is a DX
marvel. It is for broadcast waves,
remember; not short waves!

]
Complete unwired kit
(lessse cabinet, tubes $25.00
and speaker) .,.... B
Wired Model (in- 35
cludes cabinet) .., $ .00
FIND-ALIL RADIO CO.

124 W. 45tk St, N, Y. C

Suite 707—285 Madison Ave.,
Dept. RW-45 N. Y. CITY

nineteen different woliages.

Ieft) the total naumber of useful lugs is nineteen,

8 50 50 50 100 200 400 456 500 550 650

The resisiance walues between the twenty taps of the new Multi-Taop
Voltage Divider are given above, The total is 17,100 ohms and affords

New Multi-Tap Voltage Divider

3,000 3,000 2,000 2,006 2,000 800 700

HE Muiti-Tap Voltage Divider consists of two vugged, expertly engineered wire-wound,
enamelled resistors, wounted in series, one atop the other,

wecessary choice of wvoltages without the uncertainty of adiustable wvariable vesisiance.

The Multi-Tap Voltage Divider has a total resistance value of 17,100 ehms, of which 3,600
ohms are on the lower bank and 13,500 on the upper ban

with twenty Iugs, providing all

k. Without the zero voltage lug (at lower

The resistance stated are those hetween respec-

tive lugs and are to be added together to constitute
The unit fs ssrvizeable in all installations where the &
Hztrerme care has been exercited in the manufacture
. on brackets insulated from the resistance wire that afford horizontal mounting of the unit on baseboards and

subpanels,

17,100 ohms total.
Gtal eurrent drain does not exceed 100 millimmperes.
of the Multi-Tap Veoltage Divider. It is mounted

There long hags been a need for obiaining any necessayy intermediate voltage, including all biasing volt-

ages, from s Multi-Tap Voltage Divider, but each lug has to be put on individually
that manufreturing diffienlties have left the market barren of such 2 device until now,

he Multi-Tep Vollage Divider is useful in all
the current rating of 100 miliamperes is nov
seriously exceeded and the muximum voltage is
not more than 400 volts, If good ventilation is
pmiided, this rating may Dbe exzeseded 20 per
eent.

The expertness of design  and  construction
will be appreciated by those whose knowledgs
teaches them to appreciate parts finely made,

When the Multi-Tap Voltage Divider s
placed across the Allered output of 8 B supply
which serves o receiver, the voltages fire in Droe
portion to the current flowing through the vari-
ous resisiances. By making connection of grid
returns o ground, the lower voltages may he
used for negative blas by connecting  Slament
center, or, in 227 and 224 tubes, cathods to &
higher voltage,

If push-push is used, the current In the biasing

section is almost doubled, 80 the midtap of the
nowar tithes” filament winding wards - PP e

by band, and soidered, so

circuits, includivg push-pull and singe-sided ones, whers

A ovo— p—— oot o

Guaranty Radic Goods Ce.,
143 W, 45th st, New York City,
{Just East of Broadway.)

Please send C.0.D. one Multi-Tap Voltage Divider,
Total resistance, 17,100 ohms; twenty taps,

Name -

Address  oiiiaes PUTTIN
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Spring Action
Diagonal Nipper

DIAGONAL cutting nipper 1s the second most useful

tool for radio work, next to the solderlng fron. Non

frigtion spring action adds convenience of use, 8
the handlee are :prung back just far enough for & com.
fortable grip, snd the Jsws sre closed by easy pressure
or the handies. -

For cutting wirs, 8 constant opersilen in your work
this tool is most serviesable, as it makes a clean eut,
right through fuzzy insulation as well as through mets)
The cut i5 far more incisive than with the common
disgonal cutting plers. With the diagonal nlpper you can
cut wire not only along fts length, bul wherever it me
be attached, since accessibility is perfect. A cut can
he made any place whers the diagonal nipper can enter.
since the ‘cutting can be done at the tip. Pliers with
dingonal cutters can only ply, not cut, st the extremirs

With the disgonal nipper insulation csn be bared from
wire ends for soldering. Also eevews up to 8/32 mmebing
serew used In radio can be nippped off sl any point with
ong firm applicstion of pressure with ons hand.

The device 1s used extensively in radic set factories
snd by custom set bLuilders and radio experimenters.

5% wolght 166 Ibz;

Bing drop
forged steel; nickel plated.

long: material,

finksh,
Hend $3.00 for & months’ subseription for Radle

World snd ask for We, 177 Nlpper, fres, RADIQ
WORLD, 145 West 45th Strest, New York, R. Y.

“ ) Put eross here 1f renewing subscription.

SUBSCRIBE NOW!

Rapio WorLp, 145 West 45th St, New
York City. Enclosed please find my remit-
tance for subscription for Rapio WorLp,
one copy each week for specified period:

[7] $6 for one year, 52 issues.
[T} $3 for six months, 26 issues.
[T} $1.50 for three months, 13 issues.

[7] This is a rencwal of an existing mail
subscription (Check off if true).

YVOUr NAME L. uevrrnsrrrrconscsarrarsrins

Address

P R R R R R I I I I SR I

City .......

BROADWAY-HOLLYWOOD

World’s most intriguing places, Where famous
stage, gereen, radio stars live thelr lives. Intimate
stories of their stage and personal deings in

NEW TAR Hatienal IHustrated

YORK Amutement Weekly

Bdited by Roland Burke Fennessy, Clever writer
eover comedy, tragedy, fascination of professional
life, Portraits and unusual pictures of favorites.
10c copy., $5 year (52 issues), SPEGCIAL: 12
issues &1, STAR. (862 Broadway, New York.

= R

Try This AC Dynamic Erla—No Matter on What Set
and You Will Verify These Facts: Tone Unexcelled,

sensitivity most remarkable

O WORE this speaker, put plug into AC wall socket,
lamp gocket or convenience outlel of sef, connect speaker
tips to output posts of set, und tune in,

Here are the technical data en the AL dynamis Erla:

10 fect long power leads with plug

16 feet long speaker leads with one-ineh terminal tips

Qutside dlameter of eone, 9 inches

Depth of speaker, 8 inches

Oserall width of speaker, 9.5 inches

Mounting board, detachable, 10%x12%x% inches

Burtex cone

Diameter of ceniral magnet pole, 1.5 inches

Fiexible spring mounting of tip of cone, and meving coil

Moring eoil saceurately center-mounted

Depth of magnet structure, 4.5 inches

Qutride diameter of magnet structure, 4.5 inches

Bullt-in full-wave Westinghouse Rectox dry rectifier

Husky output transformer bhilt in; heavy cors, shielded

Superfor worlunanship

Thick felt buffers on front of cone edges

Built-in power transformer for rectifier

Will stand output of 250 tubes in push-pull and work superbly in eny

tubes, single or push-pull rw W VO TR TRy WER DERS WO DA GO SN USSE U ENMET N

Tone auality is unsurpassed Acoustical Enginesring Associates
oug Gu r t ¢ | 143 West 45th Street New York, N. Y.
a an y & Please ship at once, express C.0.D., one Erla
We have had considerable experience with AC dynamic chassis, 110 volt AC, 5U-60 cycles, as
dynamie chasses, and it is our frm convictlon this is advertised, at $12.50, on a five-day guaranty
:hes best o?e x(x;e have erledf, s far, 0 b p oir Jnoney-back if not com%letely satisfied, in-
0 convinced are we that you wi ¢ overjore cluding cartage money, which 1
from the reproduction afforded by this Erla chassis Erla (gﬁer onﬁ, ¥ ch applies. to the
that we ask you to buy it at no risk to yoursell :

I
|
I
Try it for l
I
J

$H¢H.50

e o b e

whatsoever. _ Otrder one shipped C.0.D Name .....,

five days If for any reason you desire to return it

in that time, do so and we will refund your purchase Address ...l B

price and expressage you laid out. This widest guar-

anty applies only to the Erla chassis. City .o.... B S State ...

PLEASE GIVE US TWO WEEKS

for changing your address, showing new
renewal expiration date, etc. Subscrip-
tion orders are arriving in such large
numbers that it takes two weeks to
effectuate the change, RADIO WORLD,
145 West 45th St., N. Y. City.

RADIO WORLD'S BOOK SERVICE

has been found of great value not only
by radic fans, constructors, etc., but also
by radio and other technical schools
throughout the country., See the radio
books advertisements in this issue,

uick Action Classified Ads

Radio World’s Speedy Medium for Enterprise and Sales

16 cents a word — 10 words minimum — Cash with Order

ARISTOCRAT FLOOR SPEAKER—With Mold-
ed Wood Horn and Horn_ Motor built in, Great
value, $14.00. Acoustical Engineering Associates,
143 W. 45th St, N. Y. C :

“EVERYBODY’S AVIATION GUIDE.” By Maj.
Pagé. $2 postpaid. Also “Modern Aircraft” by
same author._  §5. postpaid. Radic World, 145 W,
45th St.. N. Y. City.

LACAULT'S BOOK, “Superheterodyne Con-
struction and Operation,” and Radic World for 8
ﬁcc%(!’s é’or $1. Radio World, 145 W, 45th St

ity.
“MATHEMATICS OF RADIO.”—A great help
to everybody interested in radio. $2 postpaid.
Radio World, 145 W. 45th 8t.. N. Y. Citv.

SSEST;\?LTB@;B&%LTSS\%T%: %Gfﬁn'éyéﬁti ffxmpiiﬁer aon.
330, W : . S-M 2 Tuner $55. makes. ux_for cleanest joints you eve . N ive.
gom,ple‘%e’ lzit fr§e.2 J. ’{1 BéJyer, j\;a, 853 Piedmont gio}ders sticxks isr;;stanti . uN; éo;i?;:gf O%(é?grrga‘t’fc

ve.,, Winston-Salem, N. C. . ample c. uaranteed, It by
10524 206t St Bellairs, N. . & meeld Co.

“FORD MODEL ‘A’ CAR/” It i

Operaticn and Repair, By Vietor eV.C‘})’gsgtz? cgiogt
545{1)‘%&3’1{25]‘ Specially Made Engravings. $2.
OUTDOOR .WORK—Get outdoor government job; | Payr o - -Radio World, 145 W. 45th St., N. Y,

$1680 year. Patrol forests; protect game. Write
for details, Bradley Inst, All, Denver, Colo.

RADIOMEN: TRY FURMHOLD liquid soldering

ULTRADYNE and Hi-Q 30 cheap. F. L. Hanson,
Ilion, N, Y. ‘

“AUDIO POWER AMPLIFIERS,” by J, R
Afiderson and Herman Berpard, the first and only
book on the subject. $3.50. Hennessy Radio Pub.
Eégff”ms Corporation, 145 West 45th St., N.Y

ity.

TWO FOR ONE. Radio World for 52 weeks and
Radic News twelve months at the combination
rate of $7, Radio World, 145 W, 45th St., N. Y.
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High Efficiency
Tuning Coils

Wound  with  non-insulated wire plated thh

entine silver, oh grooved forms, these smis af-
ord high efficiency because of the low resistance
that silver has to radio frequencies. The grooves
in the moulded bakelite forms insure accurate
space winding, thus reducing the distributed ca-
pacity, and keep the number of turns and separa-
tion constant. Hence the secondary reactances
are identical and ideal for gang tuning.

The radic frequency transformer may be per-

gendzcuhrly or horizontally mounted, and has
raced holes for that purpose. It has a center-
tapped primary, so that it may be used as
antenna coil with half or all the primary in
circuif, or as interstage coupler, with all the
primary on a sereen grid plate eirouit, or half the
primary for any other type tubes, including
pentodes.

The three.circuit tunmer has a center-tapped
primary, also. This tuner is of the single hole
panel mount, but may be mounted on a chassis,
if preferred, by using the braced holes.

The secondaries are for 0005 mid. tuning only.
There are no models for 00035 mid,

These coils are excellent indeed for popular
circuits like the Diamond of the Air and tuned
radio frenquency.

Diameters of form, 3 inches.

Two-winding coil, order Cat. GR¥ @ 9%
Three-winding coxl order Cat. G-3 CT @ $1.49.

GUARANTY BADIO G00DS Co.
145 West 46th 8t, N, Y. City
{lust East of Broadway)

Plegse mail ms C.0.D, at stated prices, plus few cents
sxtra for postage, the following coils on S-day money-
back guaraaty:

] GRE st 9%. ) G3eT at $1.48
Name ooveviiniiiiann Ceeeieeraaare i iiseavians
AQABEE civeiiriiiniiniiiniann Cerrraaeeas e
City (... Verrrsrarareias BLALE . v csbeirrccraneens

04 0.6 0g
\\\\\g\\\\\\tﬂﬂmmm@%

@ MILLL-AMP

Here is a 0-1 milliammneter, accurate
to plus or minus 1%, clearly legible to
two-one hundredths of o milliampere
at any reading (20 wmicrowmperes).
This expertly made precision instri-
ment is offered at the lowest price so
far for a 0-1 ma. Order Cat. FO-1
at $5.95. C. O. D.

Guaranty Radioc Goods Ce.
143 West 45th Street,
New York City

ARISTOCRAT FLOOR SPEAKER
With Molded Wood Horn and Horn
Motor built in. Good value. $12.00.

Acoustical Engineering Associates, 143 W
48¢h S NV

115

of Latest C @mmermal Receivers
and Power Supplies

CHEMATIC diagrams of the latest {actory-made receivers, giving the
manufacturer’s name and model number on each diagram, are now
obtainable for the first time—including the most important screen grid
receivers, These diagrams were collated by John ¥, Rider, author of
“Trouble Shooter’s Manual.” The 115 diagrams, each in black and white
on sheets 834 x 11 inches, constitute a supplement to the diagrams con-

tained in “Trouble Shooter’s Manual.”

There is no duplication of the diagrams that appear in the “Manual” 7The 115
diagrams are additional and being up-to-date the diagram presentation started in the
“Manual”

All Owners of “Manual” Need These Diagrams

YO‘U triple the value of “Trouble Shooter’s Manual” by getting these 115 new
diagrams of latest receivers and power supplies. Every service man necds all the
diagrams he can get. Here is the list of 115 diagrams, known as Catalog SP-No. 1:

Awdiola 308 and 7330 Sareen &rid All American HMohawk 70, 73 and 75

Balkito Modsl ¥

| Crosley 414, 42 A.G,

Grosley 608, 616 A.C.

Crosiey 20, 21, 22 sereen grid

Crosley 308, R18, 335 scresn grid
€rosley 804 A.C,

Grosley, 408, 418, 428, 828 screen urid
Crosley 608, 618, 628 screen grid
Bonora Electrie phenngraph 7§

Sonora ALD, AS2

Sonera B31 sersen grid

Sgnora A36 Sonora A40 Sonora A44
Kennedy royal 80 Kennedy madet {0
Kennedy wodsl 20 scveen grid
Stewart-Warner 908 A.C.
Stewart-Warner 958 hattery soreen grid
Stewar{-Warner 956 A.0. scresn grig
Stewart-Warner 950 0.0, screen grid
Automatic Elecirle model B screen grid
Radiela 44 sereen arid

Radiola 47 soreen grid Radiela 66
Majestic 80

Majestic 8PS pawar uni¢

Majestie 8P3 power unit
Siromberg-Carisen 841 sereen grid
Strowbery-Garison 842 serean grid
Stromberg-GCarlson 846 screen grid
Edison Ri, R2 snd €2

Edisop B, R2 and C2Z (28 eysles)
Edison R4, RS and G4

Parts Hst for Edisen R4, R5 and G4
Edison Of

. Branswick @

Guifiranson Hlodel © (sarly modal)

Guloransen #odef © (late medel)

Bremer-Tully 7.70 and 7.74

Bramer-Tully 81 apd 82

Earl 2§, 22 Earl 31, 82 Earl 41, 42

Philco 65 soreen grid  Phileo 78 soreen g¢rid  Philco 87

Phileo 85 sersen grid

Peerfess Electrostatic series, sereen grid

Fada 20 and 28Z Fada 22 battery

Fada 28 and 282 screen grid

Fada 28 and 28Z sereen grid with $250 and M2802
Elestris unlis

Fada 35 and 357 screen grid  Fada 75 and 77 sereen grid

Brunswick 5 NO8 Radie Chassiz Schematic

Brunswick B NOGS Audio Ohassis Schematie

Brunswick 5 NCS and 8 NO8 Audlo Chassls Sechematio

Brunswick 5 NCS cahinet wiring

3 NC8 Radio Chassis Schematie

Bronswick & NGB cabinet wiring

Brunswick 814, 821, S31, 581, 882 soreen grid Radle
Chassis Schematic

Brunswick 814, 821, 83!, 288f, 882 sercer grid Radile
Chassis Actual

Brunswick 814, 821, 881, 882 Audic Chasslz Bcehematic
{28 ovele)

Brunswick 864, 521, 881, 882 Audio Chassis Schematis
{60 cyole)

Brupswick 814, $2f, S8f, 882 Audiv Chassis Actual (25
eysle)

Brunswick $14, 821, 881, $82 Audio Chassis Actual
(60 eyole)

Brupswick 831, Audio Chaisis Schematis (B0 evele)

Brunswick 831 Audic Chassis Actual (60 cycle)

& Evikeady 1, 2, and 3 Eversady series 30

Ameriean Bosch 54 D.C. eroen grid
Vietor R32 and RE4S

Grebe SK 4 A.C. sereon grid (early moedel)
Grobe 8K 4 A.C. seresn grid (late modal)
Grehe SK 4 D.C. soresn arid

Grehe 428 Deluxe console

Traveler A.C, power pack

Erla 224 A.G. screen grid

Silver-Marshdll 308 screen arid
Silver-Marshall 30C sercon grid
Siiver-Marshall 300 sereen grid
Silver-Marshall 30E sersen pgrid

Brunswick 3 KRB cabinet wiring

Brunswiok 83 KR8 Radia Chassis

Brunswick 3 KR8 Audie Chassis Schomatic

Brunswiek § KR8 Audie Chassis Actual

Brunswitk 5 RO Radic Chassis Sthematic

Brunswick 5 NO Soecket Power Schematie

Brunswick 5 NO Sncket Power Actual

Brunswick 3 KRO and 3 KRG Radie Chassis

Brunswick 3 KRO and 8 RKR& Socket Power

Brunswick BKR, 5KRO, 2KRO Socket Power

Brunswick 8KR, 5KRO, 3KRO, 2KRO, S5KRO Socket
Power

Brunswick BKR, 5KRO, 2ZKRO, ﬁKRS Radio Chassis

Amrad Bel-Canis series

Sparton 88, Sparton 30A, Sparten 49

Sparton ensemble

Sparton 93§, 304 D.C,, Sparten 931 A.C.

Sparton 110 A.C,, Sparton 3¢f A.C.

Eveready series 40

‘Evergady series 5O sereen grid

Stelnite 40, 50 and 102 Stelnite 50 pawer unit
ANl "Amprican Mobawk 98 screen grid (60 eycle)
All Amerizan Mohawk 80 (25 cvele)

Al American Mohawk 90 (80 cvels) «

Herg is an opportunity to obtain these hard-fo-get wiring diagrams of modern radio receivers.
The shepts are punched with three standard holes for loose-leaf binding. Each diagram is on a separate
page. Iis you will see by glancing «through the above list, these dizgrams include the popular receivers
of 'the day. Electrical constants are indicated om the ma}onty of the diagrams and in many cases the
actual.chassis layouts are shown with color coding.

These schematics will 'save yow a. good deal of time. No more tracing circuits! 7The dlagrams
are a necgEsary part of your working equipment.

We- canm&t offer individual drawings. Please use coupon below.

Subscribe for RADIO WORLD for six months at the 1egular price, $3. QO and have these dingrams
delivered to you free! No other premium with this $3.00 offer!

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

Just East of BraadWay.

3 Enclosed find $3.080 for which send me RADIO WORLD for six months (26 1ssu-&s, oneg each week
for 26 weeks) and as a premium send me postpaid, FREE, Cat. SPK No. 1, consisting of 115 separate
diagrams, compiled b Y John F. Rider, as listed in your advertisement.

{3 Encloged find or  which send me RADIO WORLD for one year (52 issues) and as a premium

00
send Rider’s “Trouble. Shooter’'s Manual” free.
] Enclosed find $9.00. -Swd me RADIO WORLD for a year and a half (78 issues) and send both of
above premiums free, >
{1 This is a renewal of ax}wexisting subscription. (Put cross in square, i true))

Name

Address

(220
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NEW J-245-X TROUBLE-SHOOTING JIFFY TESTER‘

Hlumination Continuity and Polarity Tester FREE with Each Outfit!

Your Price

tiwmisation  Tesier, Vsl
Porket s&:;, ‘Ghews Bearhs

welarity  of iise,
Maet Inmp e bulit is.

The thres.meter assembly, 1a the eraekies Hustrativp  abovs

‘brewn fnlsh sareying eass, with stip.ow . ts 2/3 scals i-t1] Rultiplier, upper loft, with tig; bslow i1, 1.108 Muitipiisr with tip; piugs, isft 1s
sover 16 Elsse.  The haudis ls genyl i right, 1-18, conforms UV soeket o UX plug: .20, eonterme UX  toster soeket t»
lsstaer. !;ao Btexied strap mnside Ine BVIGD tube; J-24, to test Kellogg and elo style Arcturus tobes,

eovar st

Makes All Necessary Tests in a Jiffy and Simplifies Service Work!

HE new Jifty Tester, 3-245-X, 1a a complete gervicing outht, It HEN servicing a radio set, power amplifier, speech amplifier or sound
consists of & three-meter sssembly in a metal cars, with slip-on reproduction or recording equipment, the cireuits and voitages are almost
cover snd & csble plug. 'Thera mre ten adapters, It ix viisl 18 inaccessible, unless a plugsin tester is used, .

heve the complete outfit se you c¢sn Ineel any emergencys.

With this outft you plug the esbls into s vacated socket of 3 reeeiver, H S i § ) . N R
umntg e mmored tube Min the tester, snd ueing the recelver’s hower The J*ﬁy'% X plugs in and does everything you want done, It consists of:
or making these tests: Diate current, up to 100 millsmperes; plste (1)—The encased three.meter assembly, with 4-prong (UX) and S-prong
vomi%e o to 800 volts; Blament or hester soltage (AC or DC), wp  (UY) sg}ckt}tta gqﬂtkm;ﬁchanfgcger switch built in, from 0-20, to 0.100 ma.j
to volta. ten vari-colored jacks, five o € { {e

Kach meter may be used Independently, Onme of the sdapters—e palr ! 4 m to receive che vari-colored tipped ends of

the plug cable; grid push_button, that when pushed & ¢ i i
of iogt leads, one ved, the other bisck, with tip jsck terminsle--serves 3, § + D {1 in conmects grid direct
Y e O linior 7106 extends’ the rsnpe of the DO voltmeter °to the cathode for 224 and 227 tubes, to note change in plate current, and thus
to Y600 blts, but fhis reading must be obtstned independently, sa must  shorts the signal input.

readings on the 0-60 seale of the DO voltmetsr. Independent rvesding

of the AC yoltmeter for iins of voltaga is necessary; wlsn ta use 0-130 (2)~4.prong adapter for S-prong plug of cabie.

sesie while Muitiplier Jhlll extends the AC seals to 580 volts for resding (3)—~8creen grid table for testing screen grid tubes,

power  transformer Secondaries, (4)—Pair of Test Leads for individual use of meters.

The other sdapters permit the testing of special receiver tubex, so thst (53— -106 Muitiplier, to make 0-30 DC d 0-600

testy may be made, in all, of 23 different ‘tubes: 201A, 2004, e rea -0,

Tix199, UVI90, 120, 240, 17Y, 171A, 113, , 345, 294, 293, 238, (6)~J-111. Multiplier, to make 0.140 AC read 0-560.

285, 981, 297, 228, 210, 250, Kelloge tubes and old style Arcturus tubes. (7)y—Two jack tips to facilitate connection of multipliers to jacks in tester.

s e . W S T S R 0 Sy ® G g & o A s o o ey (8), (9), (lg}ﬁ?‘hree adapters so UVi® and Kellogg tubes may be tested.

BUARANTY RADID GOOBS CO. ' ] (i1)~ilumination Tester, )
143 Wesé' 45th Htrest, Just East sf Broadway, e The illumination tester will disclose continuities and opeas and also the-
N. Y., Olty. - §  polarity of DC heuse mains. It is as handy as a pencil and fits in your west
[ Please send me on 5-day money-back guaranty your J-245-X Jifty pocket. It works on voltages from 100 to 400, There are two electrodes in a

%%3?}3‘;’ v?&‘ﬁ"?;é; 3’}32’, 8“,5123 ;gg‘ﬁiir;(g?onw‘smu!n‘i‘umégaéegs Tﬁg“z f  Neon lamp in the top of the instrument. On AC both electrodes Nght, On

o tectifiar tube testing information. ’ heet ¢ DC only onc lights, and tba}t{ one {3 negative of the line, the light being on

g the same side as the lead, FHence the lluminator shows whether tested source

7 Plesse ship C. ©. D. @ $15.82 piue cartage and P.O. Iee i is AC or DC, and if DC, which side is negative.

AME Even the output of the speaker cord will show a light.
K. ceeveeries EEERRCTRITRNN | Dé‘ds% tfxée device wiil t'igst w%xch fa;{ses} are t;lown in fused house Hges, AC or

. Besides it tests ignition of spark plugs of automobiles, boats a i
wmmss rrrrves : also faulty or weak spark plugs. ’ ta and airplanes,
DITY covervinnsscnorares e BTATE . [RPIOTROUN . Just flash on the illumination tester momentarily. It will last about. 4,000
DAY MONFV.RACK GUARANTY | fashes.




