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MAGNAVOX D)#a1ic SPEAKERS

eAristocrat Model

Beautiful butt burl walnut
cabinet finished tn two ones.
FEor A-Battery Qperation . $70
For AC Operation ., . . 885

Beverly Model
Gracefolly proportioned eabinet
brushed in lght mahogany.

For A Battery Qperation . . . §55
For AC Oprration . . v o4 . . §70

Other floor and table models up to $175,
Units only, DC 835, AC 350

“Dynamic realism is radio’s newly ac-
knowledged refinement. .. originally
sponsored by Magnavox. Every tone
rich, full and vivid ... over entire au-
dible range. A cascade of volume...
without distortion. America’s finest
radio sets are made with Magnavox
Speakers as built-in equipment.

“FIRST
SPEAKER
FIRST |
DYNAMIC” §

Qakland, California

Chicago, Illinois
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Reasons why

YOU

should use

EC

TUBES |

1 Because the exclusive process
of evacuation results in a more
sensitive, clearer and longer
life tube. |

Because they make any Radio
set perform better giving
greater clarity in reproduction,
a marked increase in sensitiv-
ity (so noticeable on distance
reception) and better volume.

~

Because many inspection tests
assure absolute uniformity.

| ""‘" PRONOWVUNCED

~ SEE —CO

h Because the leading Radic ex- m‘or“bes

4 perts use and endorse them.

HEN you install a set of CeCo Tubes in your
Radio, you will immediately notice a greater
clarity of reproduction, a marked increase in sensitiv-
ity (so noticeable on distance reception) and better
Because you can sectre * volume, but your greatest satisfaction will be in the

5 G purp.c{lie tubes” from CeCo longer life they give, making them truly the most
not obtainable elsewhere. economical tubes to buy. These outstanding features
are characteristics of all CeCo Tubes both in the A.C.

~ and battery types and are partially due to the exclu-
f sive method of evacuation.
B there i . . .
fo‘;c:f:rey‘ Radio st %Ch"eri‘i,‘;z With these tubes (the heart of your Radio) there is
millions in use. no substitute for quality—it pays to buy proven per-
| . formance as demonstrated by CeCo Radio Tubes.
Write for a copy of our booklet
Because they are made by the “Getting the Most Out of Your
largest exclusive Radio Tube Radio.” CeCo Tub 1
Manufacturers in the world. adio. eCo Tubes are for sale

by the best dealers everywhere.
) ~ CeCo MANUFACTURING COMPANY, Inc.

. 702 Eddy Street, Providence, R. L

Tell "Em Y ou Sawe It in the Citisens Radio Call Book Magazine
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Aluminum Contributes to Radio
—Lightness, Beauty, Finer Results

ANUFACTURERS of the finest
M sets are using Aluminum
in constantly increasing quan-
tities. Their tests have demon-
strated that Aluminum is the
one metal that most efficiently
meets the widely differing con-
ditions encountered in radio
design.

Tts lightness; its permanent
beauty; the fact that it does not
rust or corrode; irs high elec-
trical conductivity; its efficient
shielding quality; its “workabil-
ity”"—all are advantages that
combine to make Aluminum the
ideal metal for radio.

N many of the most advanced
I receiving sets Aluminum
Shields are used to achieve better
tone guality,
greater selec-
# AL tivity, closer
v tuning-—in
short, finer reception.

Aluminum shielding reduces
interference. It eliminates elec-
trostatic and electro-magnetic
interaction between various
stages of radio-frequency am-
plification. It eliminates modu-
lation of radio frequency stages
by feed-back from audio-fre-

quency amplifier. It makes pos-
sible more compact design.

Aluminum performs these
functions efficiently and adds
less to the
weight of the
2% set than any
substitute met-
al. Moreover, it is easily worked
into special shield shapes—cans,
boxes or casings. Thus it pre-
sents few limitations of size and
shape.

It allows the engineer great
freedom to design his shielding
to meet, ideally, the various re-
guirements of his set.

A_UMINUM 1s widely used for
variable condenser blades.
Aluminum Company of America
produces special sheet Alumi-
num for this purpose that is ac-
curate and uniform beyond any-
thing hitherto attained. Gauge
tolerance in
thickness 1s
+.001 inch and
the /otal variation within one
sheet is limited to .0005 inch.
Aluminum Companyof Amer-
ica also makes finished con-
denser blades from this highly
accurate and uniform sheet.

THE leading manufacturers of
foil and paper fixed con-
densers now use Aluminum foil
because of its high electrical
conductivity and its great cover-
ing area (a pound of Aluminum
foil .0003 inch thick covers
34,000 squareinches). Terminals
can readily be soldered to Alu-
. minum foil conden-
_gﬁrr’. sers by a process re-

cently developed by
Aluminum CompanyofAmerica.

A,UMAC Die Castings of Alcoa
Aluminum combine light-
ness, strength, accuracy and
high conductivity. They have
equal strength with less than
half the weight of other casting
materials. They are used with
complete success for loud speak-
er frames and bases, condensers
and condenser frames, drum
dials, chasses—and
even for cabinets.

Thereis a fund of in-
formation on the use of
Aluminuminradio,and
on radio in general, in
the new edition of
“Aluminum for Radio.” Your
copy of this interesting book
will be mailed on request.

ALUMINUM COMPANY OF AMERICA

ALUMINUM IN EVERY @;lﬁ
2465 Oliver Building ALUMFI,NUM

>

COMMERCIAL FORM
Pittsburgh, Pa.

ALUMINUM

- “The mark. of Quality in Radio

Citizens Raoio Cart Book, September. 1928, Published 4 times yearly, January 1. March 1, September 1, November 1. Volume IX, No. 3. Published at Chicago, 11). Subscriplion
price, $1.75 yearly. Entered as second-class matier March 17, 1927, ut the Post Office ar Chicago, 11, under the Act of March 3, 1879, Cirjzens Radio Service Bureau, Inc., Chicago
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Another huge achievement by

Frost-Radlo Varlable
High Resistance

FROSTRADIO

Frost-Radio has scored another of its characteristic achieve-
ments in bringing out a number of new items to supplement its
already famous tine of parts, Frost now offers the finest and
most complete line of radio parts of any manufacturer in the

Frost Gem
Varlable HIgh

field. Whether you build sets for yourself or for others vou
will find in this great line practically all of the vital and Im-
portant parts you require. Your favorite dealer can supply you
Why not get in touch with him today?

Frost-Radlo Bakelite

Radi with DC Switch Reslstance Frost-Radlo Gem Frost-Radlo Bake- Rheostat with Swltch
\lFal;‘I‘:gleal-ll’IIgh ) Another combination Identical with ) Rheostals lite Rheostats Battery operated sets
Reslstances ) of the Krost Variable our 1larger Mighty good little rheo- The original alr find wonderful service
Equipped wlh Approved Iigh Resistance with TResistance stats, built to give long cooled Bakellte in these Frost Rheo-
Offer marvelous con- AGC Switch quick-operating switcli TUnits except  service and stand the rheostat sith one- stats witk switch
trol of volume and TUnderwriters’ approved having positive “off”” in size. The gaff. Take up but little piece molded frame mounted on Bakelite
oscillation, Roller AC snmap switeh fitte@ to position, for use only Gem is housed space, 4are single hole and registahce wire vpanel. Switch has posi-
contact arm is oOnr Variahle High Resist- witl battery operated in Bakelite mounting and are easy twound on threaded tive ‘“‘off”’ positiou, and
practically friction- ance wmakes ideal combi- sets, Switch has ster- case measur- to solder to., Supplied flegible Bakelite springs are German sil-
less. DBakelite case Dation. Switch is tested ling silver contacts, ing 13% x % blain or with DC strip. $1.00. Poten- ver with sterliug silver
and dust cover. o earry 250 wvolls al 3 and DBekelile insula- in. $2.25and  switch. Plain type, 75¢.  liomelers, $1.23 (o conlacts, 2 to 75 chms,
$2.00 and $2.25. amp, $%75 and $3.00. tion is used. 3$2.33. 2.50. With switeh, $1.00. $2.60. 1.35.

I,

Frosi-Radlo Fixed i

3 —
é - “JI‘-;\
{ .

= Resistances |
Frost-Radle Molded Mica Windings are  on gie
Frost-Radlo Frost-Radio Bekelita Cable Plug Condensers cut flexible Bakelite

Finely made and extremely ac- strip, with firmly staked
Hum Balaneer 3y remarkablo achievement in s o P

. 1 an all-Nakelite Cable Plug. Ter- curate. Guaranteed to within terminals. .4 to 1000
Ideal for smooth- minals are spun_ intp sockets and cannot work loose even iwhen 10 %. TUnaffected by moisture oblms, Also as eenter
ing the ripple ‘overheated in soldering. Color code molded into Bakclite. Plug ot climatic changes. Molded tapped resistances ta

Approved AC out of AC cur- is equipped with B-ft. seven wire bmid covered cable with best Bakelite, with finest qnality provide erid return in

Switch, 8 amp., rent. IHasy to rubber insulation on individual wires. Plug and cord only, $2.23, mica dielectrie, Neat, small, AC scts, 6 to 64 ohms

260 v, T5c. regulate, $1.00, Daseboard or sub-panel socket, Tc. easy to attach, 43c to 90c, 15c to 30c.

Frost-Radlo By-Pass
Condensers
Aceunrate capacities and
n conservative voltage
ratings distinguish these
new Froat QCoadensers

FROST-RADIO UNIVERSAL
RESISTANCE KIT
Consists of four 2000 chm poten-
tiometers, three 2000 ohm fixed
resistors and one 1500 ohm fixcd

Tesistor. Supplles voltages 0 to 30, Bnilt of best materials,
30 to 50, 50 to 70, 90, 135 and thoroughly seasoned,
180. Resistors fitted with sliding vacuum impregnated
connections.  (Clomplete kit (not and hermetieally sealed. .1 to
illustrated), $9.00. 2 wmfds. 80c to $2.00.

Frost-Radlo Hook-Up Wire

Simply push back the braid for solder-
ing. and slide it hack over the soldered

New York City

ig the very hest ob-
tainable.  Enclosed
in hermetically
sealed cases of gold-
bronze lacauered
metal, with tinned
terminals. ‘The best
“B’" Blocks money
can bny. $18.00.

Frost-Radlo Heavy
Duty Fllter
Condensers

“B"” Blocks,

Frost
ilter Condensers are a gquality produet, made of

ike our

linenn paper and highest grade foil.
Will give long serviee. .3 to 2 mids,

HERBERT H. FROST, INC.
Main Office and Factory: ELKHART, IND.

CHICAGO

$1.40

Saun Francisco

joint. No 18 double eotten covercd,
imtpregnated wire. 50 ft. roll, 80c. Convenlencd
Outlets

Frost-Radio 210 “WORTH MANY TIMES

B” Blocks 1
Built to give super- Oc TO ANYONE WHO
sorvice, ith con- {)S l'f’TERESTED IN RA.

ti 1t — H
T a5 10”—Send for this 16
of material used in page book today.
their construction

the finest

Congervatively rated.

to $7.00.

ST

These who have sent for the new
Frost Data DBook tel us it is
worth many times the dime
asked for postage and mailiug.
It contains a4 vast smount of
valuable information—tells
also about the complete Frost-
Radio line—YOQU should
have a copy. I'fll out angd
wail eoupon today.

) HERBERT H. FROST, Ins, t
l 160 No. Lz Salle Street, Chicago I
1 Send me your new Frost Data Book, containing not only valuzble ]

radio iuformation, but also facts about your mew line. I en- 1
I elose 10c. [
E {Are vou a professional set builder? -} |
: NADLO - cemmmrarasernrarinnrion veses omrmme s namrnsennias 1
: Street Address...... !
1 ) ]
e e B e —— )

Tell ’Ewm You Saw [t in the Citizens Radio Call Book Magazine
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ATTENTION!
Custom Set Builders

Our unique business building.plan
will triple your Custom Set busi-
ness this season. Ask your jobber,

or check coupon below
for full particulars

The Beawtiful Scoit Tasman Con-
sole—one of Lthe three finely butll
cabinet models especially designed
for the Scott Shield Grid Nine,

New Exclusive
Console Designs

A new beautiful Tasman Console Cabinet of

Burl Walnut has been designed esgemally for
the Scott Shield Grid Nine, combining both phonograph
and radio inte one unit. By means of a simple switch,
the broadcast program may be varied by music from
records. No tubes to pull out or adaptors to adjust.
The Power Amplifier electrically reproduees record
musie, giving unbelievably life-like quality.

Another new, especially designed console model with-
out phonograph compartment, strikingly beautiful in
detall and craftsmanship, is also obtainable—as well
a3 the new standard table type cabinet. Coupon brings
full particulars. Mail today!

| Orders! At last

o [ompt deliveries

“The great demand for the new Scott Shield
Grid 9, which tazed our laboratory beyond
its capacity and made 1t necessary for w8 to
double owr facilities, s simply visible proof
of the statement I made at the announcement
of this new set— Here is unquestionably the
maost powerful receiver available today. I ex-
tend a most cordicl invitation o all set build-
ers to visit our new laboratory and to seeand
hear our laboratory models and observe first
hand the precision and caretakeninmatching
and testing all parts of thiswonderful set.”

Now --- |
thefinestof all reception!

Here is the successor to a line of famous World’s Record Receivers!
Three years ago the first Scott SUPER broke all world’s records on
distance reception. It was followed by a line of SUPERS each of
which was better and more powerful than its predecessor, and in-
corporated still more recent radio developments. And now—the
greatest of all, the new Scott Shield Grid Nine, with new circuit—
new shield grid tubes—and new intermediate amplifier! Such un-
precedented demand followed the announcement of this new set, that an imme-
diate doubling of our laboratory facilities was required. The amazing suecess
predicted for this new receiver was realized before we could prepare for the
flood of orders which it precipitated. But now we have caught up with the
demand. Already hundreds of the new Scott Shield Grid Nines have been built,
operated, tested and approved by radio builders everywhere. All agree that
this new set is years ahead—and that it will maintain for years to come the tra-
ditions of this famous series of World’s Record receivers.

Scott Power Pack and Amplifier

This Scott unitis es%?cially designed to supply B current for the Scott World's

Record Shield Grid Nine, and also has incorporated in it the second stage of
audio, using a 250 power tube. Note compact, fully shielded construction.

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine
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we hade caught up with the demand

now assured on the amazing NEW
WORLD'S
RECORD

SHIELD G

Can be
built by
anyone

ID9

n
hours

Shield Grid
Amplifier
gives
tremendous

Actual
10 k. e.
Selectivity
with perfect
tone
quality

Challengesthewhole RadioWorld toany test
of Distance -Volume-Selectivity and Tone

-

The Seott Shield Grid Nine and Power Am-
plifier is a standing challenge to the entire
world of radio to mateh its superb perform-
ance. Inrangeitis practically unlimited—
due to the tremendous amplification of the
Shield Grid long range amplifier employed.
In amazing volume, selectivity, and life-
like tonal purity, it 1s absolutely unrivaled.

Shielded Grid Tubes in
Improved New Circuit

Perhaps the greatest single factorin increas-
ing the efficiency of this new Scott receiver
is the use of the new Shield Grid Tubes, in
a new improved circuit. This gives many
times the amplification obtainable from an
ordinary circuit using 201 A tubes, making
this receiver more powerful than any other
existing receiver known to us.

Perfect Matching of Parts
Gives Enormous Gain

Tofurtherinerease efficiencyinthenew Scott
receiver, not only are the tubes shielded, but
the transformers as well. The extreme care
takenin matching and testing the transform-

ersis another reason for the amazing volume obtained
from far distant stations, All parts throughout are

_especially designed and painstakingly matched with

precision equipment. The specia! Selectone Two-Gang
condenser, for instance, matches the induetances of
the antenna and R. F. coils so perfectly that they line

up throughout the entire scale and afford astonishing
gelectlvity with maxlmum amplification all the way
from the lowest to the highest wave lengtha,

One Spot Reception

TheScottShieldGrid Nineisaonespot Super.
Stationacomeinatonepointoniyon thedials. A further
improvement 1e evidenced in the fact that both dials
track practically together, making tuning extremely
easy. The Scott Power Amplifier, used with receiver,
makes it possible to secure immense volume without
the slightest distortion. This velume is s0 completely
under control that the turning of one knob covers the
entire range from merest whisper to full auditorlum
volume—alwaye with life-like clarity and beauty,

Low Operating Cost

The Scott Shield Grid Nine can be econom-
ically operated with dry batteries if deaired. Theeight
tubes incorporated in the receiver draw only 29 mils.
and will giveample volume for theaverage home Where
A.C. current is available, the speciel new Scott Power
Pack and Amplifier, with the ninth tube for the see-
ond stage of audio, i8 used. This is the [atest 250 power
tube, g1ving greatvolume with matchless tone quality.

Easy to Build --- Results
Guamntee Although the Scott Shield

Grid Nineisoneof themost
highly perfected sets ever designed, it ia an amazingly
simple one to build. Anyone can assemble it in four
hours. Both panel and sub-panel are drilled to recelve
each part and the shielded grid amplifier unit comes to
vou fully wired and tested—ready to be connected into
the circuit as simply as hooking-up a tranaformer. No
adjustments are required of the builder and you can't
g0 wrong on the assembly,

‘We positively guarantee that yoa will get the game
resulta we obtain frem our own laboratery models.

SCOTT TRANSFORMER (0., 4448 Ravenswood Ave., Chicago

Tell "Em You Saw It in the Citizens Radio Call Book Magazine
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For the small cost of the Scott Shield Grid
Nine you can.get all that could be desired of radio—the
very newest, finest developments of the day. Why not
enjoy World's Record performance when you can have
it at less cost than inferior reception? Why not have
a recefver that provides actual 10 kilocycle selectivity?
Why not listen in on a radio that gives you the whole
world—~the onlyrangelimit being the atmospheric noise
level! Build the Scott Shield Grid Nine and enjoy the
ultimate in radico— NOW! Mail the coupon TODAY!

FRE Circuit Diagram

and Particulars

Writeatonceforfall particulars. Letussendyou FREE
theScottCircuit Diagram. Examineityourself. Seewith
your own eyes why it affords unequaled performance
—limitless range—tremendous power—matchlesstone,
Proof will be sent you FREE. Alsq copies of 5000 and
9000 mile reception verlfications and other astonishing
records. Clip coupon and mail today. Do this NOWY

Clip thisnow and mail
r----------------
I SCOTT TRANSFORMER CO.

444 BRavenswood Ave., CHICAGD, iLL.

Please send me FREE circuit diagram, records,
;In'd full particulars of the new Scott Shield Grid
ine.

[J Iam interested in your proposition
to professional set builders.

Street. . . e

Town. ... ooviiinenann,
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CONTENTS

THIS ISSUE

¢ In This Issue

Complete Broadcast Station List...._.
Broadcasting Stations by States... ...

Broadcasting Stations by Frequencies....
Canadian Stations
Short Wave Broadcast Stations ...

N keeping with the desires of our

8-30 l readers, as expressed by their an-

32 swers to the questionnaire which we

34 published in the last issue, we are

- B 35 adding to this month’s issue a Digest of
15 Science department, in which are chron-

icled the latest scientific, mechanical

Recent Television Stations LLCensed
Log

- - 3 and electrical ideas. The response in

Ampere Andy’s Assistors

Silver-Marshall Screen Grid Six. .

Thordarson 250 Amplifler e s e

Scott Shield Grid Nine Super.
Citizens Regenotriac Receiver....
HFL Model Ten Isotone Super..
Thordarson Dealer’s Amplifier
Silver-Marshall Screen Grid Lab. Super Nme,,,,__.___.___

Aero International Four. ... .

Remler 29 Screen Grid Super.

National Screen Grid Five _
Samsecn PAM Amplifier..

Tyrman Imperial 80...
Citizens Shield Grid Booster Staﬂe
Sargent-Rayment Seven Receiver
Halldorson Shield Grid 56 Receiver.
Lincoln Screen Grid Super ...

36 {avor of this particular department was
38 39 40 so overwhelming that we feel sure it
_______ 42,43, 44, 45 will be read with interest by all.
. 46, 47 Sensing the extreme interest of our
48, 49, 50, 51 radio enthusiasts on the subject of tele-
52,53 vision, we have blazed the way in t_hls
54 50 56,57 issue for a televisiop seetion by printing
: ,58 =9 the first authoritative article on prac-
= tical television, The theoretical consid-
.. 60,61,62 erations have been left for those inter-
—————————— - 63, 64,65 ested in that particular line, but our
-------------- . 66, 67, 68, 69 major interest was in telling readers
e 10,71, T2 how they can receive television images
.. 713 with the least monetary outlay and in
74,75 the shortest time. This television sec-
76,77 tion will be a part of our magazine
78,79, 80 henceforth and in it will be found ac-

curate construetional and operating
notes covering the more popular sys-

How to Make an Ohmeter.
Notes on Practical Television. ... .
With the Professional Set Builder
Scientific Digest...

Quartz and Earlhquake= Reveal Earth s Tnterior.
Daylight Television Picture and Radio Movies.__..
Tatooing Small, Fish Instead of Tagging
World’s Greatest X-Ray Tube Perfected
Psychological Test Shows Cigarette Smoke Alike.

Tce Cakes Become Q»tandardnzed
New Airplane Motgr Perfected..
With the Accessory Manufacturers...
Robertson-Davis Automatic Super Six...
Chi-Tran 250 Power Ampllﬁel
Blue Print Page o

Index to Advertiser

tems of reception.

Quite a departure has been made by
the manufacturers in the presentation
of their reeeivers in semi-assembled and

87,88, 89,90 '61 92, 93, 94

96 assembled kits, all of the leading jobs
97 heing completely shielded and all of
98 them taking advantage of the amplifi-
99 cation possibilities of the 222 tube.
100 There is further indication that the
~ 101 manufacturers are producing their Jines
102 of merchandise this season in such a
103 manner as to encourage the profes-
104 105 sional set builder to build seis for sale
) 1V to customers. N is worthy of note that
1_06 the professional cet builders’ section in
124, this issue is chock-full of interesting
133 p and profitable ideas for the set construc-
,,,,, 174 t? tor.
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Power Supply Transformers

These transformers supply full
wave rectifiers using two UX-281
tubes, for power amplifiers using
either 210 or 250 types power ampli-
iying tubes as follows: T-2098 for two
210 power tubes, $20.00; T-2900 for
single 250 power tube, $20.00; T-2950
for two 250 tubes, $29.50.

Double Choke Units

Consist of two 30 henry chokes in one
case. T-2099 for use with power sup-
ply transformer T-2098, $14; T-3099
for use with transformer T-2900, $16;

T-3100 for use with transformer
HORDARSO
Power Compacts
A M R A very efficient and compact form of
IO TRAN SFORJ power supply unit. Power transform-
er and filter chokes all in one case.
Type R-171 for Raytheon rectifier and

UPREME in musical performance, the 171 type power tube, $15.00; Type
. : R R-210 for UX-281 rectifier and 210
new Thor.darson R-300 Al.ldlo Tran§ Fomen tube, §20.00; Type R.280 for
former brings a greater realism to radio UX-280 rectifier and 171 power tube,
reproduction. Introducing a new core mate- $17.00.
rial, “DX-Metal” (a product of the Thordar- Speaker Coupling Trans-
son Laboratory), the amplification range has formers
been extended still further into the lower reg- A complete line of transformers to
. couple either single or push-pull 171,
ister, so that even the deepest tones now may 210 or 250 power tubes into either
be reproduced with amazing fidelity. high impedance or dynamic speakers.

Prices from $6.00 to $12.00.
The amplification curve of this transformer

. . . . Screen Grid Audio C [
is practically a straight line from 30 cycles to creen Hd Audio Loupler

. . The Thordarson Z-Coupler T-2909 is

8,000 Cycles- A hlgh frequenCy Cut-Oﬁ 18 prO- a special impedance unit designed to

Vlded at 8’00»0 Cycles to conﬁne the ampllﬁca_ COUD].E a s_creen gl‘ld tube in the audio

tion to useful frequencies onl and to elimi amplifier into a power tube, P;oduces

. Y, - excellent base note reproduction and

nate undesirable scratch that may reach the amplification vastly in excess of ordi.
audio transformer nary systems. Price, $12.00.

When you hear the R-300 you will appre- THORDARSON ELECTRIC MFG. CO.
ciate the popularity of Thordarson trans- 500 W. Huren St., Chicago, IIl. 3s83-A
formers among the leading receiving set man- Gentlemen: Please send me your constructional
ufacturers. The R-300 retails for $8.00. booklets on your power amplifiers. I am especially

Iaterested in amplifiers using...................._ tubes.

THORDARSON ELECTRIC MANUFACTURING CO. | *nc

Transformer Specialists Jirwce 18
‘WORLDS OLDESI AND LARGEST EXCLUSIVE TRANSFORMER MAKERS Street and Now oo
“Huwron and Kingsbury Streets — Chicago.lll. USA.

Town .

Tell "Eun You Saw It in the Citicens Radio Call Book Magazine
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American Broadcasting Stations

As we go to press, the American broadcasting list contains
| 22 stations whose licenses have been extended for thirty
days by the Radio Commission, so that further time could

be given to determining whether such stations will be re-

licensed by the Commission. The next issue of this maga-
zine will contain such changes as the Federal Radio
Commission may make up to the time of going to press.

KDKA

950 ke, 315.6 m, East Pittsburgh, Pa., Westing-
house E. & M. Co., 50,000 w, E

KDLR

1300 ke, 230.6 m, Devils Lake, N. D, Radio Elec-
tric Co.

KDYL

1160 ke, 258.5 m, Salt Lakc City, Uta‘l}, Inter-
mountain Broadcasting Corp., 100 w, M, “On The
Air, Goes Everywhere,”

KEJK

1190 ke, 252.0 m, Los Angeles, Calif., Freeman
Lang, 250 w, P

KELW

1310 ke, 228.9 m, Turhank, Calif., Earl L. White,
250 w, P, “The White Spot of the San Iernando
Valley,”

KEX

1080 ke, 277.6 m, Portland, Orc., Western Rroad-
easting Co., 2500 w, P, “A Public Serviee Neces-
sity.”

KFAB

940 kc. 319 m, Lincoln. Neb.,, Nebraska Buick
Automobile Co., 5000 w, C, "Home, Sweet Home.”

KFAD

930 ke, 322.4 m, Phoenix, Ariz., ISlectric Enquip-
ment Co.,, 500 w, M., “Phoenix. Where Winter
Never Comes.”

KFAU

1050 k¢, 285.5 m. Toise, ldaho, Indcpendent School
Dist., 2000 w daytime, night 400 w. P

KFBB

1090 ke, 275.1 m, Havre, Mont,, F. A. Buttrey
Co., 50 w, M.

KFBC

1210 ke, 247.8 m, San Diego, Calif., Dr. Arthur
W, Yale, 100 w.

KFBI

1470 ke, 204.0 'm, Portable, Flying Broadcasters,
Inc., 50 w.

T

.. Kimball-
California.”

KFBL

1340 kc, 223.7 m. Everett, Wash., Leese Dros.,
0 w, P, “The Voice of Puget Sound.”

KFBU

620 k¢, 483.6 m, Laramie, Wyo., Bishop N. S.
Thomas, 500 w. M, “The Top of the World.”

KFCB

1230 kc, 243.8 m. Phoenix, Ariz., Nielsen Radio
Supply Co., 250 w, M, “Kind Friends Come DBack."”

KFCR

1420 ke, 211.1 m, Santa Barbara, Calil.,, Santa
Barbara Broadcasting Co., 100 w, P.

KFDM

620 ke, 483.6 m. DBeaumont, Tex., Magnolta Pe-
troleum Co., 500 w, C, “‘Kall for Dependable Mag-
nolene,”

KFDX

1270 ke, 236.1 m. Shreveport, La., First Baptist
Church, 250 w, C

KFDY

550 ke, 545.1 m, Brookings, 5. D., State College,
00 w, .

KFEC

1400 ke, 214.2 m. Portland. Ore., Meier & Frank
Co., 50 w, P, “Known for Every Courtesy.”

KFEL

1320 ke. 227.1 m, Denver, Colo., Lugene P. O’Fal.
lon, Ime., 250 w, M, “The Argonaut Station.”

KFEQ

1300 ke, 230.6 m, St. Joseph, Mo., Scroggin &
Co., 1000 w night, 2000 w, daytime, C.

KFEY

1290 ke, 2324 m, Kellogg, Tdahe, Union High
School, 10 w, P, *“The Voice of the Coeur
d’Alenes”

KFGQ

1430 ke, 209.7. DBoone, Iowa, Boone Diblical Col-
Tege, 10 w, C.

KFH

1220 ke, 2458 m, Wichita, Kan., Hotel Lassen,
500 w, C, “Kansas’ Finest Hotel, in the Very
Meart of God’s Country.”
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KFHA

1200 ke, 249.9 m. Gunnison, Colo.. Western State
College of Coloradn, 50 w, M, “Where the Sun
Shines Every Day.”

KFI

640 ke, 468.5 m, Los Angeles, Calif., Earl C.
Anthony, Inc., 5000 w, P, “‘Nationa) Institution.”

KFIF

1310 ke. 228.9 m, Portland, Ore., Denson Poly-
technic Sehool, 50 w, P.

KFIO

1220 ke, 245.8 m, Spokane, Wash,, North Central
High School, 100 w,

KFIU

1330 ke, 2254 n, Jnneau. Alaska, Alaska Electric
Light & Power Co., 10 w, “A Voice From the
TFar North.”

KFJB

1210 ke, 247.8 m, Marshalltown, Towa, Marshall
Electric Co., 100 w night. 250 w daytime, C,
“Marshalltown, the Heart of Towa.”

KFJF

1100 ke, 272.6 m. Oklahoma City, Okla.. Nalional
Radio Mig. Co., 5000 w, C, “Radio Headyuarters
of Oklahoma.”

KFJI

!200 ke. 2499 n, Astoria, Ore., Geo. Kincaid,

50 w,

KFJM

900 ke. 3331 m. Grand Forks, N. D., University
of North Dalkota, 100 w, C

KFIJR

1250 ke, 239.9 m, Portland, Ore., Ashley C. Dixon
& Son, 500 w, P. L8

KFlY

1290 ke, 2324 m, IFt. Dodge, Towa, C. & Tunwal,
100 w, C

KFJZ

1200 ke, 249.9 m, TFt. Worth, Texas, Henry Clay
Allison, 50 w, C. ’

KFKA

1200 ke, 249.9 m, Greeley. Colo.,, Coloradc State
Teachers College. 500 w, M.
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Takes The Guess
Out of

Eliminator

Building
ELECTRAD

TRUVOLT DIVIDER

U. S. Patent 1,676.869 and Patents Pending

A Universal Voltage Separator

LECTRAD’S Newest Radio Achievement! A

Complete Truvolt All-Wire Resistance Unit for
the Construction of Eliminators. It Is So Arranged
with Adjustable Contacts That Proper Voltages Can
Be Obtained with Any Receiver or Eliminator
Combination.
The Truvolt Divider makes the building of an elim-
inator or power pack extremely simple. Even those
who are not versed in the techuical side of radio
can construct a high grade unit in a fraction of
the time required when separate, unrelated resis-
tances are used.
By dividing the filter voltage into usable values, it
¢liminates ull necessity of mathematical calcula-
tions in counstructing a power pack. It does away
with a great deal of wiring and the need of voltage
regulator tubes. It makes it possible to build a
power snpply device which is wuniversal in its
application.
The Truvolt Divider provides the missing link in
power plant construetion and any power pack can
be built around it. It is designed to take care of
any desirable load with a generous factor of saflety.
Case made of genuinc bakelite, it will add a smart
appearance to any unit. Five potentiometer type

control knobs show values on a scale of high visi- FILL OUT RGN }"y“@&‘ g
bility. Can be mounted on baseboard or sub-panel, AND MAIL 4 _@\J‘}%@\ PO
or uscd as the froni panel on a metal eabinet, at Vd 0«'2‘ c:“ & o&‘_&\ PO
the same time providing binding posts for all B THIS COUPON Q_Q&ﬁ%\\ /'SQ\,\”“@‘ P
and C voltages. /ﬁsﬂ R e "‘&B \“.&‘ g v
» N -~ -
Price $12.50 PRI A R
27 Gl

Electrad, Ine. Specializes in a Complete Line of 4 Qéz,iﬁ“; ‘qﬁ“‘obf’ogea"\
Resistance Controls for All Radio Purposes. Ve éﬂ & & ’,./;\w‘:'@‘f&;\\\q‘?‘ e

They are on Sale at Dealers Everywhere. 7/

ELECTRAD

Tell ’Em You Saw It in the Citizens Radio Call Book Magasine
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KFKB

1240 kc, 241.8 m, Milford, Kan., Dr. J. R. _Brink-
ley, 1500 w, C. “The Sunshine Station 1in the
Heart of the Nation.”

KFKU

1180 kc, 254.1 m, Lawrence, Kan., University of
Kansas, 500 w, C, “Up at Lawrenee on the Kaw.”

KFKX

$70 ke, 526.0 m, Chicago, Ill., Westinghouse E.
& M. Co., 2500 w.

KFKZ

1330 ke, 225.4 m, Kirksville, Mo., Northe§sl Mis-
souri State Tcachers College, 15 w, C, “Kirksville,
the Home of Osteopathy.”

KFLV

1120 ke, 267.7 1, Rockiord, I, Swedish Evan.
Mission Church, 100 w, C

KFLX

1110 ke, 270.1 m, Galveston, Texas, Geo. Roy
Clough, 100 w, C.

KFMX

1270 ke, 236.1 m, Northfield, Minn., Carleton Col-
lege, 500 w, C.

KFNF

650 kc, 461.3 m, Shenandoah, Iowa, Henry Field
Seed Co., 2000 w, C, “Known for Neighborly
Folks.”

KFOA

670 ke, 447.5 m, Seattle, Wash.,, Rhodes Depart-
ment Store, 1000 w, P

KFON

1240 ke, 241.8 m, Long Beach, Calif., Nichols &
Warriner, Inc., 500 w, P, “Where Your Ship
Comes In.”

KFOR

1380 kc, 217.3 m, Lincoln, Neb., Howard A. Shu-
man, 100 w,

KFPL

1090 ke, 275.1 m, Dublin, Texas, C. C. Baxter,
15 w, C, “Baxter’s Place.”

KFPM

1300 kc, 230.6 m, Greenville, Texas, The New Fur-
nituce Co., 15 w, C, “Biggest Little Ten Watts
on the Air”

KFPW

1140 kc, 263.0 m, Cartersville, Mo., Rev. Lannie
W. Stewart, 50 w.

KFPY

1220 k¢, 245.8 m, Spokane, Wash., Symons Invest.
ment Co., 250 w, P

KFQA

1280 ke, 234.2 m, St. Louis, Mo., The Principia,
0 w.

KFQB

900 kc, 333.1 m, Ft. Worth, Texas, W. B. Flsh-
burn, Inc., 1000 w, C,

KFQD

870 ke, 344.6 m, Anchorage, Alaska, Anchorage
Radio Club, 100 w.

KFQU

1360 ke, 220.4 m, Holy City, Calif, W. E¢ Riker.
10 .

0 w,

KFQW

1380 ke, 21773 m, Seattle, Wash.,, KFQW, Inc..
100 w, P, “Gateway to Alaska and the Orient.”

KFQZ

1290 kc, 232.4 m, Hollywood, Calii.,, Tait Radio &
Broadcasting Co.. Inc., 250 w,

KFRC

660 ke, 454.3 m. San Trancisco, Calif,, Don Lees,
Inc., 1009 w, P.

KFRU

1200 ke, 249.9 m. Columbia. Ao., Stephens Cal.f

lege, 500 w, C. “*Where Friendliness is Broadcast -
Daity.”

KFSD

630 ke, 440.9 m. San Diego. Calif.. Airian Radio
Corp., 500 w, P. .

KFSG

1190 kc, 252.0 . Los Angeles. Calii.. Echo Park
Tvan, Assn., 300 w. P, “The Church of the Air.”

KFUL

1160 ke, 258.5 m, Galveston, Texas. Thomas Gog-
gin & Bros.. 500 w. C. “The City of Perpetuai
Sunshine.” .

KFUM

620 ke, 483.6 m, Colorade Springs, Colo., W. D,
Corley, 1000 w, M., “Known for TUnsurpassed
Mountain Scenery.”

KFUO

550 ke, 543.1 m, Clayton, Mo., Concordia Theo-
ogical Seminary, 1000 w, €, “The Gospe! Voice.”

KFUP

1320 ke, 227.1 m, Denver, Colo., Fitzsimmons Gen-
eral Hospital, 100 w, M.

KFUR

1330 ke, 2234 m, Ogden, Utah, Pecery Building
Co., 50 w,

KFVD

1390 ke, 215.7 m. Venice, Calif,, W, J. McWhinnie,
250 w, P.

KFVI

1260 ke, 238.0 m, Houston, Texas, Headquarters
Troop, 56th Cavalry, 50 w, C

KFVS

1340 ke, 223.7 m., Cape Girardeau, Mo., Hirsch
Battery & Radio Co., 50 w, C, “The City of Op-
portunity.”

KFWB

850 kc. 352.7 m, Los Angeles, Calif., Warner Bros.
Broadeasting, 1000 w, P

KFwWC

1210 ke, 247.8 m, Ontario, Calif., Lawrence E.
\’Vall,} 100 w, P, “The Voice of the Orange Em-
pire.”

KFWF

1400 ke, 214.2 m, St. Louis, blo., St. Louis Truth
Center, Inc., 230 w.
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. KFXJ

KFWI

1120 ke, 267.7 m. San Francisco, Calil.. Radio En-
tertainments, Xnc., 300 w,

KFWM

1270 ke, 236.1 m. Oakland, Calii., Oakland Educa-
tional ‘Society. 300 wi P “Thé"Most Good to the
Most People.”™

1000 ke, 2§9.8 m, Avalon, Calil., Lawrence Mott.
250 w, Pi “Catalina tor Wonderful Ourlngs.”™

KFXD

1470 ke, 204.0 m. Térome, Idaho, Service Radio
0. 15 w, M.

1060N i;c. éS?.R m, Dén\'-er. Colo.. Pikes Peak Broad-
casting Co., 250 w, M. “The -Voice of Denver.”

1430 ke, 209.7. m, Eflge.\;at‘er, Cofor, R. G. Howell,
0w, M, ~Amervica’s Scenic’ Cénter.”

1340 ke, 223.7 m, Oklalioma City., Okla., Exchange
Avenue DBaptizt Church, 30 w. C.

KFXY

1460 ke, 203.4 . TFlaestaff, Ariz., Mary M. Costi-
gan, 100 w, 3L

KFYO

1420 ke, 2111 m. Breckenridge, Texas, Kirksey
Bros. Dattery & Elec. Co., 100 w. C, ““Brecken-
ridge. the Dynamo of West Texas.”

1200 ke, 2499 m, Bismarck, N. D., Hoskins-
Meyer, 250 w, C

1150 ke, 260.7 m. Spokane, Wash.,, Northwest
Radio Service Co.. 2000 w, P.

KGAR

1280 ke, 234.2 m. Tucson, Ariz., Citizen’s Publish-
ing Co., 100 w, 3, “Way Out on the Desert.”

KGB

1210 ke, 247.8 m. San Diego, Calif.,, Dr. Arthur
W. Yale, 100 w, P, “Music For the Sick.”

KGBU

750 ke, 399.8 m, Ketchikan, Alaksa, Alaska Radio
& Service Co., 500 w.

KGBX

1040 kc, 2883 m, St
Tire Co., 100 w,

KGBY

1350 kc. 222.1 m. Columbus, Neb,, Ervin Taddi-
ken, 50 w.

1410 ke, 212.6 m, York, Nebr., Federal Live Stock
Remedy Co., 100 w, C, “The Swine and Poultry
Station.”

KGCA -

1210 k¢, 247.8 m, Decorah, Iowa, Chas. W. Green-
tey, 10 w.

KGCB

1390 k¢, 215.7 m, Oklahoma City, Okla., Wallace
Radio Inst., 30 w.

Joseph, Mlo., Foster-Hall
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“Responsibility”—“keeping faith”—truly the hon-
estly earned recognition of merit which radio fans have
come to associate with Victoreen radio products. Each
year new announcements from the Victoreen Laboratory
are hailed as progressive steps in the development of
quality radio reception.

—and for 1929 the word goes out of a redesigned and
new radio frequency transformer. After long and par-
ticular exacting tests the new Victoreen Super trans-
former is now announced as a radically different and
better product—Iliterally years ahead of its time in its
many exclusive and vital improvements.

The new Victoreen transformer will be as outstanding
in its superiority during the 1929 season as the previous
type has been in years past.

Now—A New Ease of Construction
So easy to build—so simple to operate—factors so vital
today in radio construction—the new Victoreen radio
frequency transformers have been de-

Blue Print Sent Free

 Together woith full assembly instruc-
tions and details of the marvelous new
1929 Victoreen.

The 1929 Victoreen A. C. Circuit

Using the new Victoreen Transformers, this perfected
circuit represents the Jast word in receiving set construc-
tion. Its tone quality and selectivity is unsurpassed—its
freedom from frills and complications, its ease of as-
sembly and the sureness of results, make it a receiver that
will satisfy the most exacting critic.

The Victoreen B Power Supply

The new Victoreen power supply is designed to furnish
45, 90, 180 and 450 volts and is intended for use with
either a UX 210 or 3 UX 250 power tube in the last stage.
It is not intended for loads greater than 100 mils DC.
This power supply contains two voltage regulator tubes
so that the 90, 180 volt taps are supplied with a constant
volt potential.

The iollowing is the list of recommended parts re-
quired for use in the Victoreen Power Supply:

signed with special attention to ease in r
wiring and assembling—and offer to
novice as well as to seascned builder
the assurance of quglity results.

Set builders and fans—you can
now assemble a Super Receiver, using
the new Victoreen hookup and trans-

. 1—No. 117 Victoreen Power Trans-
former

1—No. 216 Victoreen Chaoke

1-—No. 115 Victoreen Qutput

2—2 MFD Parvolt condensers

2—4 MFD Parvolt condensers

2—1 MFD by-pass condensers

1—2 MFD Dby-pass condenser

formers, which is an outstanding
achievement in radio development—a
receiver uniquely alone in
quality performance —a re-
ceiver which rises to the crest
of radio engineering.

Blue Print of Any Victoreen
Circuit FREE Upon Request

The GEORGE W, WALKER Co.

MercHanDisers 0F ViCTOREEN Rapio I'robticTs

2825 CHESTER AVENUE

5—UX type sockets

7—Eby binding posts

1—5000 Ohm Electrad fixed
resistor

1—10000 Ohm Truvolt vari-

CLEVELAND, OHIO able resistor

Vicloteen

Tell’Em You Saw It in the Citizens Radio Call Book Magazine
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KGCH

1020 ke, 293.9 m, Wayne, Neb,, S. A. Lutgen.
M. D, 250 w.

KGCI

1360 ke, 220.4 m, San Antonio, Texae, Liberto
Radio Sales, 250 w, C. “Radic Sam at San An-
tonio.””

KGCL

1300 ke, 230.6 m, Seattle, Wash.. Archie Talt,
100 w, P, “Splitdorf Radio Center.”

KGCN

1440 ke, 208.2 m, Concordia, Kan., Concordia
Jroadcasting Co., 50 w.

KGCR

1440 ke, 208.2 m, Brookings, S. D., Cutler’s Radio
Broadcasting Service, Ine., 15 w.

KGCU

1250 ke, 239.9 m, Mandan. N. D.. Mandan Radio
Association, 100 w, M, “The Voice of the West."

KGCX

1230 ke, 243.8 m. Vida, Mont., First State Bank
of Vida, 10 w, M.

KGDA

1180 kc, 254.1 m, Dell Rapids, S. D., llome Auto
Co., 15 w. '

KGDE

1460 ke. 205.4 m, Barrett, Mion., Jaren Drug Co.,
30 w,

KGDM

1389 kc, 217.3 m, Stockton, Calif.,, E. F, Peffer,
10 w.

KGDP

1340 ke, 223.7 m, Puechlo, Colo., Boy Scouts ol
America, 10 w,

KGDR

1450 ke, 206.8 m, San Antonio, Texas, Joe B. Mec-
Shane, 15 w, C.

KGDW

1020 ke, 293.9 m, Humboldt, Neb., Frank J. Rist,
100 w.

KGEF

1140 kc, 263.0 m, Los Angeles, Calii.,, Trinity
Methodist Church, 1000 w, P.

KGEK

1140 kc, 263.0 m, Yuma, Colo., Bcehler Elee.
Equip Co., 50 w, M

KGEN

1330 k¢, 225.4 m, El Cecntro, Calif., E. R, TIrey,
15 w,

KGEO

1460 kc, 205.4 m, Grand Island, Neb., Hotel Yan-
cey, 100 w.

KGER

1390 ke, 215.7 m, Long Beach, Calif., C. Merwin
Dobyns, 100 w, P, “The Service Club of the Air.”

KGES

1479 ke, 204.0 m, Central City, Neb., Ceutral Radio
Elec. Co., 10 w.

KGEW

1370 ke, 218.8 m, TFt. Morgan. Colo.. City of Fi.
Morgan, 100 w, P

KGEZ

1020 ke, 293.9 m, Kalispell, Mont., Flathead Broad-
casting Association, 100 w. M, “Located in the
Switzerland of America—The DBeautiful Flathead
Valley.”

KGFF

1460 ke, 205.4 m, Alva, Okla., Earl E. Hampshire,
25 w, C

KGFG

1390 ke, 215.7 m, Oklahoma City, Qkla., Full
Gospel Church, 50 w, C. “The Whele Gospel to
the Whole World.”

KGFH

1140 ke. 263.0 m, La Crescenta, Calif., Frederick
Robinson, 250 w, P

KGFI

1360 ke, 2204 m, San Anugelo, Texas,'l\‘f. 1.
Eaves, 15 w, C, “The Voice of West Texas.”

KGFJ

1410 ke, 212.6 m, Los Angeles. Calii., Ben 5.
McGlashan, 100 w. P, “Keep Good Folks Joyful,'”

KGFK

1340 ke, 223.7 m, Hallock, Minn,, Kittson County
Enterprise, 50 w, C.

KGFL

1350 ke, 2221 m, Rawon, N, Mex., N. L. Cotter,
50 w, M.

KGFO

1470 k¢, 204.0 m, Portable, Brant Radio Power
Co., 100 w.

KGFW

1010 ke, 296. 9 m, Ravenna, Neb., Otto F. Soth-
mnan, 10 w.

KGFX

1180 ke, 254.1 m, Plerre, S. D., Dana MeNell,
200 w, C.

KGGF

1450 ke, 206.8 m, Pieher, Okla.,, D. L. Connell.
M. D, 100 w, C

KGGH

1410 ke, 212.6 m, Cedar Grove, La., Bates Radio
& Electric Co., 50 W, C.

KGHA

1430 kc, 209.7 m, Pueblo, Colo., Geo, H. Sweeney,
500 w, M.

KGHB

1320 ke, 227.1 m, Honolulu, Hawaii, Radio Sales
250 w.

KGHF

1430 ke, 209.7 m, Pueblo, Colo., Philip G. Lasky,
250 w, M

KGHP

1140 k¢, 263.0 m, Hardin, Mont., Hardin Post
No. 8, American Legion, 50 w, M

KGO

780 ke, 384.4 my, Oakland, Caiif.,, General Eleetric
Co., 5000 w, T
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KGRC

1360 ke, 220.4 m. San Antonio, Texas, Gene Roth
& Co,, 100 w. C.

KGRS

1230 ke, 243.8 m, Amarillo, Texas, Gish Radio
Service, 250 w, C.

KGTT

1360 ke, 220.4 m, San Francisco, Calif.,, Glad Tid-
ings Temple, 50 w, P, “Voice ol Glad Tidings.”

KGU

1110 ke, 270.1 m, Honolulu, Hawaii. Marion Mul-
rony, 500 w, “In the Land of Sunshine, the Fu-
ture Playground ol America.”

KGw

610 ke, 4915 m, Portland, Ore., Oregonian Pub.
Co., 1000 w, P, “Keep Growing Wiser.”

KGY

1220 ke, 245.8 m, Lacey. Wash., St. Martins, Col-
Iege."SO w, P, “Out Where the Cedars Melt the
ca.

KHJ

750 ke, 399.8 m. Los Angeles, Calif., Don Lee,
Inc., 500 w, P, “Kindness. Happiness, Joy.”

KHMC

1270 ke, 236.1 m, Harlingen, Texas, Harlingen
Music Co., 100 w, C.

KHQ

810 ke, 370.2 m, Spokane, Wash., Louis Wasmer,
Inc., 1000 w, P, “In the Friendly City."

KICK

930 ke, 322.4 m. Atlantic, Towa, Atlantic Automo-
bile Co., 100 w.

KJBS

1220 ke, 245.8 m, San Trancisco, Calif., Julius
Brunton & Sons Co., 100 w. P, “The Voice of the
Storage Dattery.”

KJR

860 ke, 348.6 m, Seattie, Wash., Northwest Radio
Service Co., 2500 w, P.

KKP

1100 ke, 272.6 m, Seattle, Wash., City of Seattle,
15 w,

KLCN

1050 ke, 285.5 m1, Blytheville, Ark., Daily Couricr-
News, 50 w, C.

KLDS

1119 ke, 270.1 m, Independenes, Mo., Midland
Broadcasting Co., 1500 w, C, “The Station Dedi-
cated to Knowledge, Liberty, Divinity and Service.”

KLIT

1500 ke, 199.9 m, Portland, Ore., Lewis Irvine
Thompson, 10 w.

KLS

1220 kc, 245.8 m, Oakland, Calif.,, Warner Bros.,
250 w, P, “The City of Golden Opportunity.’”

KLX

590 ke, 5082 m, Qakland, Cal,, Tribune Pub. Co.,
500 w, P, “Where Rail and Water Meet."

KLZ

850 ke, 332.7 m, Dupont, Colo., Reynolds Radio
Co., Inc., 10600 w, M, “The Pioneer Station of the
West.”
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Set Builders

Set Builders and experimenters will wel-
come an association here where tremen-
dous stocks of practically all of the
nationally advertised lines are carried—
coupled with an organization trained to
serve. Immediate shipments are assured.
Silver-Marshall—Hammarlund-Roberts—
Aero—Tyrman and practically all of the
latest kits and parts are available. Your
orders, large or small, will be handled
with a promptness and dispatch that will
prove a revelation to you in Radio Service,

Dealers

Dealers who line up with Allied Service
will never disappeint their trade on de-
liveries. Our immense stocks in Sets,
Parts, Kits and Accessories enable yon
to render real service to your trade. Im-
mediate shipments insure rapid turn-over
—eliminating the necessity of carrying
large stocks on hand—and this along
with lowest market prices will prove an
ideal connection for the live dealer.

Allied Radie Corporation is composed of a large corps of trained
men who have had years and years of experience in radio. They
know how to get results. Their great fund of experience is now
available for your benefit. They know the newest improvements,
the up-to-the-minute demands of the trade and are ready to give
you personal, helpful service.

50,000 FEET OF RADIO

50,000 sguare feet of floor space in a large modern building is devoted
exclusively to radio. Floor after floor is filled with a tremendcus stock of
every variety that is exceptionally complete in kits, parts and sets of every
description. Here are found the latest improved designs and styles in
radio equipment.

NEW A. C. SETS AND KITS

New A.C. sets priced as low as $37.95. Also a wonderful array of beautiful
consoles ranging in price from as low as $!2 up to $200. A complete assort-
ment of the famous Silver-Marshall parts and kits—in stock ready for
your call. Practically all of the nationally advertised lines in parts and
kits are available here for immediate shipment. New A.C. Sets, Power
Dynamic Speakers—all the latest and newest in Radio is here at prices
that actually defy competition.

LOWEST WHOLESALE PRICES

Tremendous sales volume coupled with a rapid turnover to the thousands
of radio dealers throughout the country who have come to depend on Allied
Service enables us to go inte the open market and buy for cash—at tre-
mendous savings—and these savings are passed right on to you in the
way of better merchandise and lower prices.

IMMEDIATE SHIPMENTS

The Allied erganization is trained to service. Real team work from execu-
tives and department managers to stock clerks and office boys—all ani-
mated by a desire to serve —to make Allied service Radio’s most
dependable service.

Send for Large, Free, New, Illustrated Catalog *“C”’

Allied/Radio

CORPORATION

Wholesale Radio Distributors

711 West Lake Street - - - Chicago, lllinois

Tell "Em You Saw It in the Citizens Radio Call Book Muagazine
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KMA

760 ke, 394.5 m, Shenandoah, Iowa, May Seed &
Nursery Co., 1000 w, C, “Keeps Millions Advised ™

KMBC

1110 ke. 270.1 m,. Independence, Mo.,, Midland "
, C.

Broadcasting Co., 1500 w

KMED

1110 ke, 270.1 m, Medford, Ore.,, W. J. Virgin,
50 w, P, “See Crater Lake.”

KMIC

1340 ke, 223.7 m, Inglewood, Calii.,
Fouch, 250 w, P

KMJ

820 ke, 365.6 m, Fresno, Calif.,
w, P.

James R,

The Fresno DBee,

KMMJ

1050 ke, 285.5 m, Clay Center, Neb., The M. M.
Johnson Co., 250 w, C, “The Old Trusty Station.”

KMO

1180 ke, 254.1 m, Tacoma, Wash,, KMO, Inc.
500 w, P

KMOX

1000 ke, 299.8 m, Kirkwood, Mo.,
Louis, Ine., 3000 w,

KMTR

580 ke, 516.9 m Los Angeles, Caln ., KMTR Radio
Corp., 500 w, “Your Friend in Hollywood.”

KNRC

800 ke, 374.8 m, Santa Monica, Calif,, C)arence B.
Juneau, 500 w, P, “The Station With a Smile.’

KNX

290 k¢, 336.9 m, Hollywood, Calif., Western Broad-
cast Co., 5000 w, P, “The Voice oi Hollywood.”

KOA

620 ke, 325.9 m, Denver, Colo., General Electric
Co., 5000 w, M

KOAC

i110 ke, 270.1 m, Corvallis, Ore., Oregon State
Agrlcultural Col!cge. 500 w, P, “Science for Serv-
ice.

KOB

760 ke, 394.5 m, State College, N. M., N. M.
College of Agri, & Mech. Arts, 5000 w, M, “The
Sunshine State of America.”

KOCH

1160 ke, 2585 m, Omaba, Neb.,
School, 250 w, -

KOCW

1190 ke, 252.0 m, Chickasha, Okla., Oklahoma Col-
lege lor Women, 250 w,

KOIL

940 kc, 319 m, Council Bluffs, Iowa, Mona Motor
Oil Co., 5000 w, C, “The Hilltop Studio.”

KOIN

940 kc, 319 m, Portland, Qre., KOIN, Inc., 1000
w, P, “The Station of the Hour.”

KOMO

970 ke, 309.1 m, Seattle,
Station, Inc., 1000 w, P,

Voice of St.

Central Radio

Wasl., Fisher’s Blend

KORE

1500 ke, 199.9 m, Eugene, Ore., Eugene Broadcast
Station, 50 w, P

KOW

1370 ke, 218.8 m, Denver, Colo., Associmeﬂ Indus-
tries, Ine., 250 w, M, “The KOW Station Away
Out West.”

KPCB

1300 ke, 230.6 m, Seartle,
Biscuit Co., 100 w, P

KPJM

1400 ke, 214.2 m, Prescott, Ariz., Frank Wilburn,
15 w, M.

KPLA

1040 ke, 288.3 'm, Los Angeles, Calif.,
Development Radio Co., 500 w, P

KPO

710 ke, 422.3 m, San Prancisco, Calif., Hales Bros.
& The Chronicle, 1000 w, P, “The City of the
Golden Gate.”

KPOF

1490 ke, 201.6 m, Denver, Colo.,, Pillar of TFire,
Inc., 500 w,

KPPC

950 ke, 315.6 m, Pasadena, Calii.,
byterian Church, 50 w, P,

KPRC

1020 ke, 293.9 m, Houston, Texas, Houston Print-
ing Co., 1000 w, C, “Kotton Port Rail Center.”

KPSN

950 ke, 315.6 m, Pasadena, Calif,,
News, 1000 w, P

KQV

1110 ke, 270.1 m, Pittshurgh, Pa:, Doubleday-Hill
Elec. Co., 500 w, E, “The Smoky City Station.”

1010 ke, 296.9 m, San Jose. Calif,, First Baptist
Church, 500 w, P, “For God and Country.”

KRAC

1360 ke, 220.4 m, Shreveport, La., Caddo Radio
Club, 50 w, C,

KRE

1300 ke, 230.6 m, Berkeley, Calif.,
tional Church, 100 w, P

KRLD

650 ke, 461.3 m. Dallas, Texas, KRLD, Inc.,
500 w, €, “Down Where the Blue Bonnets Grow.”

KRSC

1100 ke, 272.6 wm,
Corp., 50 w,

KSAC

900 ke, 333.1 m, Manhattan. Kan.,
Agricultural College, 500 w. C

KSBA

1120 ke, 267.7 m, Shreveport, w. G Patter
son 1000 w, C, “Keep Shre\'eport Before America.’

KSClJ

1230 ke, 243.8
a., 500 w,

Wash,, Pacific Coast

Pacific

Pasadena Pres-

Pasadena Star-

First Congrega-

Seattle, Wash., Radio Sales

Kansas State

m, Sioux City, [owa, Perkins Bros.

www americanradiohistorv com

KSD

5350 ke, 545.1 m, St. Louis, Mo., Pulitzer Pub.
Co., 500 w, C.

KSEl

900 ke, 333.1 m, Pocatello, Idaho, KSEI Broad-
casting ASSOClatlon 250 w, M, “Kummunity South-
east Idaho.”

KSL

990 ke, 302.8 m, Salt Lake City, Utah, Radic
Service Corp,, 1000 w, M, “The Voice of the
Intermountain Empire.”

KSMR

1100 ke, 272.6 m, Santa Maria, Callf
Valley R. R. Co. 100 w, P,
Gardens.”

KSO

1320 ke., 227.1 m, Clarinda, Iowa, Bcrry Seed Co.,
500 w, C, “Keep Serving Others.”

KSOO

1430 ke, 209.7 m, Sioux Falls, S, D., Sioux Falls
Broadcasting Assn., 250 w,

KSTP

1360 ke, 220.4 m, Westcott, Minn,,
tery Broadcasting Co., 2000 w, C.

KTAB

1070 k¢, 280.2 m, OQakland, Calif.,, Associated
Broadcasters, 500 w, P, “Knowledge, Truth and
Beauty.”

KTAP

1310 ke, 228.9 m, San Antonio, Texas. Robert B.
Bridge, 250 w, C, “The World’s Diggest Little
Station.”

KTBI

1090 ke, 275.1 m, Los Angeles, Calif.,
wate of Los Angeles, 1000 w,

KTBR

1310 ke, 228.9 m, Portland, Ore,, M. E. Brown,
500 w, P

KTHS

600 k¢, 499.7 m, Hot Springs, Ark., Arlington
Hotel Co., 1000 w, C, “Kum to Hot Springs.”

KTNT

1170 ke, 256.3 m, Muscatine, Jowa, Norman Baker,
2000 w, C, “The Voice of the Towa Farmers’
Union.” .

KTSA

1130 ke, 265.3 m, San Antonio, Texas, Alamo
Broadeast Co., 2000 w,

KTUE

1410 ke, 212.6 m, Houston, Texas, Uhalt Electric,
w,

KTW

760 ke, 394.5 m, Seattle, Wash., First Presbyterian
Church, 1000 w, P

KUJ

1500 ke, 199.9 m. Seattle, Wash.,
Radic Broadcasting Co., 10 w,

KUOA

1010 ke, 296.9 m, Fayetreville, Ark., Lmvemtv ot
.\1kmaa5 300 w,

Santa Maria
“The Valley of

National Dat-

Bible Insti-

Puget Sound
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If all the Radio sets I've “fooled”
with tn my time were piled on top
of each other, they'd reach about
half-way fo Mars. The trouble
with me was that I thought 1 bnew
so much about Radio that [ really
didn’t Fknow the first thing. [
thought Radio was a plaything—
that was all I could see tn it for me.

I Thought Radio Was a Plaything

But Now My Eyes Are Opened, And
I’'m Making Quer $100 a Week!

$50 a week! Man alive, just one year agu
a salary that big would have been the height
of my ambition.

Twelve months ago I was scrimping along
on starvation wages, just barely making both
ends meet. It was the same old story—a
little job, a salary just as small as the job—
while I myself had been dragging along in
the rut so long I couldn't see over the sides.

If you'd told me a year ago that in twelve
months’ time I would be making $100 and
iore every week in the Radio business—
whew! I know I'd have thought you were
crazy. But that’s the sort of money I'm pull-
ing down right now—and in the future I
expect even more. Why, only today—

But I am getting ahead of my story. I was
hard up a year ago because I was kidding
myself, that's all—not because T had to be. I
could have been holding then the same sort of
job I'm holding now, if T'd only been wise to
myself. If you've fooled around with Radio,
but never thought of it as a serious business,
maybe you're in just the same boat I was. If
so, vou'll want to read how my eyes were
opened for me.

When broadcasting first became the rage,
several years ago, I first began mv dabbling
with the new art of Radio. I was “nuts”
about the subject, like many thousands of
other fellows all over the country. And no
wonder! There’s a fascination—something
that grabs hold of a fellow—about twirling a
little knob and suddenly listening to a voice
speaking a thousand miles away! Twirling
it a little more and listening to the mysterious
dots and dashes of steamers far at sea. Even
today I get a thrill from this strange force.
In those days, many times I stayed up almost
the whole night trying for DX. Many times
I missed supper because I couldn’t be dragged
away from the latest circuit I was trying out.

I never seemed to get very far with it,
though. T used to read the Radio magazines
and occasionally a Radio book, but I never
understood the subject very clearly, and lots
of things I didn’t see through at all.

So, up to a year ago, I was just a dabbler—
I thought Radio was a plaything. I never
realized what an enormous, fast growing
industry Radio had come to be—employing
thousands and thousands of trained men. I
usually stayed home in the evenings after

work, because I didn't make enough money
to go out very much. And generally during
the evening I'd tinker a little with Radio—a
set of my own or some friend’s. I even made
a little spare change this way, which helped a
fot, but I didn’t know enough to go very far
with such work.

And as for the idea that a splendid Radio
job might be mine, if I made a little effort to
prepare for it—such an idea never entered
my mind. When a friend suggested it to me
one year ago, [ laughed at him.

“You're kidding me,” T said.

“I'm not,” he replied. “Take a look at
this ad.” )

He pointed to a page ad in a magazine, an
advertiseinent I'd seen many times but just
passed up without thinking, never dreaming
it applied to me. This time T read the ad
carefully. It told of many big opportunities
for trained men to sueceed in the great new
Radio field. With the advertisemnent was a
coupon offering a big free book full of infor-
mation. I sent the coupon in, and in a few
davs received a handsome 64-page book,
printed in two colors, telling all about the
opportunities in the Radio field and how a
man can prepare quickly and easily at home
to take advantage of these opportunities. Well.
it was a revelation to me. I read the book
carefully, and when I finished it I made my
decision.

What's happened in the twelve months
since that day, as I've already told you, seems
almost like a dream to me now. For ten of
those twelve manths, I've had a Radio busi-
ness of my own. At first, of course, I started
it as a little proposition on the side, under the
guidance of the National Radio Institute, the
outhit that gave me my Radio training. Tt
wasn't long before I was getting so much to
do in the Radio line that I quit my measly
little clerical job, and devoted my full time
to my Radio business.

Since that time I've gone right on up,
always under the watchful guidance of my
friends at the National Radio Institute. They
would have given me just as much help, too.
if T had wanted to follow some other line of
Radio besides building my own retail business
—such as broadcasting, manufacturing, ex-
perimenting, sea operating, or any one of the
score of lines they prepare for you. And to
think that until that day I sent for their eye-

opening book, I'd been wailing, “I never had
a chance!”

Now I'm making, as T told you before,
over $100 a week. And I know the future
holds even more, for Radio is one of the most
progressive, fastest growing businesses in the
world to-day. And it's work that T like—
work a man can get interested in.

Here's a real tip. You may not be as bad
off as I was. But think it over—are you
satished? Are you making enough money,
at work that you like? Would you sign a
contract to stay where you are now for the
next ten years—making the same money? If
not, you'd better be doing something about it
instead of drifting.

This new Radio game is a live-wire field
of golden rewards. The work, in any of the
20 different lines of Radio, is fascinating,
absorbing, well paid. The National Radio
Institute—oldest and largest Radio home-
study school in the world—will train you in-
expensively in your own home to know
Radio from A to Z and to increase your
earnings in the Radio field.

Take another tip—No matter what your
plans are, no matter how much or how little
you know about Radio—<clip the coupon be-
fow and look their free book over. It is filled
with interesting facts, figures, and photos,
and the information it will give you is worth
a few minutes of anybody’s time. You will
place yourself under no obligation—the book
is free, and is gladly sent to anyone who
wants to know about Radio. Just address
J. E. Smith, President, National Radio Insti-
tute, Department 9D, Washington, D. C.

J. E. SMITH, President,
NatoNal Rapro INSTITUTE,
Depr. 9D, Wasuincron, D. C.
Dear Mr, Smith:

Please send me your 64-page free book,
printed in two colors, giving all informa-
tion about the opportumties in Radio and
how I can learn quickly and easily at home
to take advanlage of them. I understand
this request places me under no obligation
and that no salesman will call on me.

Name.... ...
Address........

TOWMooooivie,

Occupation..

Tell 'Em You Saw It in the Citizens Radio Call Book Magazine
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KUOM

650 ke, 461.3 m, Missoula, Mont., State University
of Montana, 500 w, M,

KUSD

620 ke, 483.6 m, Vermilion, S. Dak., University of
South Dakota, 250 w, C

KUT

1290 ke, 232.4 m, Austin, Texas, University of
Texas, 500 w, C, “Come to University oi Texas.”

KVl

1060 ke, 282.8 m, Tacoma, Wash., Puget Sound
Radio Broadcasting Co., 250 w, P. “Puget Sound
Station.”

KVL

1480 ke, 202.6 m, Seattle. Wash., Acthur C.
Dailey, 100 w.

KVOO

860 kc, 248.6 m, Bristow, Okla, Southwestern
Sales Corp., 5000 w, C, “The Voiee of Oklahoma.”

KVOS

1430 ke, 209.7 m, Bellingham, Wash,, L. Kessler.
250 w, M

KWBS

1500 ke, 199.9 m, Portland, Ore.. Schaeffer Radio
Co., 15 w, P.

KWCR

1250 ke, 239.9 m, Cedar Rapids, Iowa, Harry F.
Paar, 250 w.

KWEA

1410 ke, 212.6 m, Shreveport, La., William E.
Antony, 250 W, C.

KWG

870 ke, 344.6 m, Stockton, Calii.. Portable Wire-
less Tel Co., 100 w, P

KWJJ

1200 ke, 249.9 m, Portland, Ore.. Wilbur Jerman,
50 w, P, “The Voice From Broadway.”

KWK

1280 ke, 234.2 m, St. Louis, Mo.. Greater St.
Louis Broadeasting Corp., 1000 w, C

KWKC

1350 ke, 222.1 m, Kansas City, Moa., Wilson Dun-
can Broadcasting Co., 100 w.

KWKH

760 ke, 394.5 m, Shreveport, La.., W. K. Hender-
son, 3500 w, C

KWLC

1210 ke, 247.8 m, Decorah, Yowa. Luther Coliege,
50 w, C.

KWSC

760 kc, 394,5 m, Puliman, Wash., State College oi
Washington, 500 w, P, ““The Voice of the Cou-
gars.”

KWTC

1100 kc, 272.6 m, Santa Ana, Calii., Dr, John
Wesley Hancock, 100 w, P, “Kum West to Cali-
fornia.”

KwucC

1230 ke, 243.8 m, Le Mars, Towa. Western Union
College, 1500 w.

KWwG

1080 ke, 277.6 m, Brownsville, Texas., Chambher of
Commerce, 500 w, C, “Good Night, World."”

KXA

360 ke, 535.4 m. Seattle, Wash., American Radio
Tel Co., 500 w, P.

KXL

1360 k¢, 220.4 m, Portland, Ore.. KXL Broad-
casters, Inc., 100 w, P, “The Voice of Portland.”

KXRO

1340 ke, 223.7 m. Aberdeen. Wash., KXRQ, Ine.,
50 w.

KYA

850 ke. 361.2 n, San Francisco, Calif.. Seattle
Broadcasting Corp., 1000 w, P

KYW

570 ke, 526.0 m, Chicago, Ill., Westinghouse E.
& M. Co., 2500 w, C.

KZM

1300 ke, 230.6 m, Oakland, Calii., Preston 7.
Allen, 100 w, P

NAA

690 ke, 434.5 m, United States Navy Deparunent.
D. C”...EIUOO w. “Where the Time Signals Origi-
nate, .

NAA

12,045 ke, 25.0 m; 8030 ke, 37.3 m: 40i3 ke, 747
m; 2780 ke, 112 m; 690 ke, 434.5 m. United
States Nawvy, Radio Station, Arlington. Va,, E.

WAAD

1300 ke, 230.6 m, Cincinnati, Ohio, Ohio Mechan-
ics Institute, 25 w, E.

WAAF

770 ke, 389.4 m, Chicago. Ill.. Drovers Journal
Pub. Co., 500 w, C.

WAAM

1120 ke, 267,7 m, Newark, N. J.,
250 w, E, “Sunshine Station.”

WAAT

£220 ke, 245.8 m, Jersey City, N. J., Bremer
Broadcasting Corp., 300 w.

WAAW

630 ks. 440.9 m, Omaha, Neb., Omaha Crain Ex-
change, 500 w, C, ‘‘Pioncer Market Station of
the West,”

WABC

970 ke, 309.) m, Richmond Hill, N. Y.. Atlantic
Broadcasting Corp., 2500 w, E

WABF

1460 ke, 205.4 m, Kingston, Pa.. Markle Droad-
casting Corp., 250 w, E, “The Voice of Wyoming
Valley.”

WABI

770 ke. 389.4 m, Bangor, Maine, First Unlversalist
Churcl, 100 w, E, “The Pine Tree Wave.”

WABO

1180 ke, 254.1 m, Rochester, N. Y., Hickson Elec-
tric Co., Inc., 250 w, E.

WABY

1210 kc, 247.8 m, Philadelphiz, Pa., J. Magaldi,
Jr, 50 w.

WAAM, Inc,

www americanradiohistorv com

WABZ

1260 ke, 238.0 m, New Ovcleans, La., Coliseam
Place Baptist Charch, 30 w. C.

WADC

1260 ke, 238.0 m, Akron, Ohio, Allen T. Sunmons,
1000 w, E, “Watch Akron Develop Commercially.”

WAFD

1300 ke, 230.6 m, Detroit, Mich.. Aibert B. Parfer
Co., 100 w, E,

WAGM

1330 ke, 2254 m, Royal Oak, Mich.. Robert L.
Miller, 50 w, E

WAIU

1060 ke. 282.8 m, Columbus, Qhio, American In-
surance Union, 5000 w, E, “The Radio Voice of
the American Insurance Uninn,™

WAIZ

1320 ke, 227.1 m., Appleton, Wis,, Irving Zuelke,
Inc., 100 w.

WALK

1490 ke, 201.2 m, Willow Grove, Pa.. Alberr 3,
Walker, 50 w. E.

WAMD

1350 ke, 222.1 n. Si Paut, Minn.. Narional Ra:-
tery Co., 500 w, C, “The Call of the North.”

WAPI

880 ke, 340.7 m, Auburn. Ala., Alabama Poly-
technic Institute, 1000 w, C.

WASH

1170 ke, 256.3 m, Grand Rapids, Alich.. Baxter
Laundries, Inc., 250 w, C.

WATT

1490 ke, 201.2 m, Portahle, Edison Elect. Illum.
Co., 100 w.

WBAA

1100 ke, 272.6 m, Lafayette, Ind.,, Purdue Univer-
sity. 500 w, C.

WBAK

1000 ke, 299.8 m, Harrisburg, Pa., Pennsylvania
State Police, 500 w, E, “The Voice of Pennsyl-
vania,”

WBAL

1050 ke, 285.5 m, Glen Morris. Md., Consolidaied
Gas. Elec. Co., 5000 w, E, “The Station of Good
Music.”

WBAO

1120 ke, 267.7 i,
University, 100 w.

WBAP

600 ke, 499.7 m, Ft. Worth, Tex., Carter Publica-
tions, Inc. (WOAI), 3000 w, C

WBAW

1250 ke, 239.9 m, Nashville, Tenn., Waldrum Drug
Co., 5000 w, C

1200 ke, 249.9 m, Wilkes-Barre, Pa.. John FH.
Stenger, Jr, 100 w, E, “Fn Wyoming Valley,
Home of the Anthracite.”

WBBC

1320 kc, 227.! m, Brooklyn, N. Y. Brooklyn
Broadcasting Corp.. 500 w.

Decatur, Il James Milliken
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HEFT s

THE RADIO

ENGINEERS

OF TWO CONTINENTS

with the most sensitive and powerful
radio phonograph ever designed

THE NEW MODEL 10

5 Screened
Grid

ISOTONE

Custom buil

Shields removed to show construction

From Factory-wired Units —in One Hour

gineers to be the most sensational develop-

ment since the beginning of radio, the 1SO-
tone has amazed all who have seen and heard it
perform. Already this receiver has shattered the
long distance records of its predecessors,

Those who have heard the ISOTONE have mar«
veled at the uncanny way it reaches out over the
American continent, bringing in stations from the
farthest corners of the land—Cuba, Mexico, Can-
ada—with full loud speaker volume.

This is the brain child of two of the greatest
designing radio engineers in the world. This is the
receiver on which H. F. L, has worked for over
two years. The ISOTONE incorperates every mod-
ern improvement and over a dozen entirely new
features which are not used in any other receiver
in existence today.

Highly Selective
Great Distance Range

Flere is a receiver which will stir your imagina-
tion. Here, at last, is a receiver that will thrill to
vour slightest toueh—an instrument that will en-
able you to listen to stations on the four eorners
of the globe, Here, at last, is radio perfection.

Never—never before in the history of radio
development has any one instrument heen designed
which is so versatile—which contains so many new
features—which is so miraculous in performance,
as this, the ISOTONE.

The ISOTONE will bring the voices of the
earth to you. Interference, with this receiver, is
unknown. In actual laboratory tests made in the
City of Chicago, the most congested broadcasting
center of the world, the ISOTONE tuned to a ten
kilocycle band, cut through tremendous local inter-
ference and brought in stations hroadcasting for-
eign tongues and tunes.

3 Stage Screened
Grid Amplifier

This is undoubtedly the first time that screened
grid tubes have been used to their greatest advan-

PROCLAIMED by dozens of famous radio en-

tage. The sensitivity of the ISOTONIC three stage
sereened grid amplifier is inconceivable. Fach
stage of the amplifier ¢can be hand tuned by the
operator for the absolute maximum in sensitivity
and selectivity. This is unquestionably the greatest
achievement in sensitivity that the world will ever
see. No more sensitive receiver will ever be de-
signed, for no more sensitive one ¢an be used.

New Audio System

Balanced Transformers

The word ISOTONLE means perfect balance of
tone and this instrument will reveal the true
beauty of music. From the shrill whistle of the
flute to the low and resonant rumbling of the
kettle drum, the ISOTONE will respond magnifi~
cently to every musical frequency.

The special ISOTOXNTC push pull audio trans-
formers are perfectly balanced and center tapped
for resistance, capacity, inductance and imped-
ance. Four power tubes in the audio amplifier and
one in the detector circuit allow the faithful re-
production of notes which are utterly beyond all
amplifiers of present existing types.

Natural Tonal Quality
Radio or Phonograph

Few people will realize the hidden beauty of
musie until they have heard their favorite selec-
tions recreated through an ISOTONIC audio am-
plificr. Whether it be radio or phonograph music,
the same profusion of exquisite shades and tones
bursts into life at the touch of the tiny butten
which automatically controls the greatest musical
instrument of our time.

This is the receiver that we have promised to
yvou. This is our greatest achievement. It is so far

FREE bisgram
And All Informaiion

Simply Fill in the Coupon and Mail Today F~
Tell "Em You Saw [t in the Citizens Radio Call Book Magazine
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advanced—it is so radically different—its new fea-
tures are so numerous that pages would be re-
quired for an accurate deseription,

Can Be Constructed
by Anyone

There is nothing complicated about the construc-
tion of an ISOTONE. Each of the three units is
assermbled, wired and laboratory tested at onr
factory. All you have to do in order to reproduce
these wonderful results for yourself is to take a
standard kit of ISOTONE parts and assemble the
instrument with a few nuts, bolts and only ten
wires. There is nothing to go wrong. Each piece
fits torether with absolute precision, and in less
than an hour you ¢an realize what is acclaimed by
women as the most beautiful receiver of the day
—and admitted, beyond a question of doubt, by
radio engineers as the most efficient radio phono-
graph ever designed.

Absoluie Guarantee

Every ISOTONT kit and each ISOTONIC unit
is fully guaranteed. All H. F. L. items must be
mechanically and electrically perfect. Each in-
strument must test up to the standard set by our
laboratories. Any unit that does not operate per-
fectly will be immediately replaced at no charge.
No arguments—no lengthy correspondenee—your
ISOTONE must be right or we will make it right.
Our guarantee gives you absolute protection.
BUILD YOUR ISOTONE NOW and have the
finest receiver in your neighhorhood. Scnd for
full particulars TODAY,

HIGH FREQUENCY LABORATORIES

Office F, 28 N. 8heldon St., Chicage, lllinals
Gentlemen: Without obligation, please send com-
plete information on the ISOTONE receiver and
the TSOTONIC A, C. power supp!y.

Name...

Address

Cityer i as

SRR . |-
(Please print plainly)
T T T I 6] 0 O D I
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WBBL

1280 ke, 234.2 m, Richmond, Va., Grace Covenant
Presbyterian Church, 100 w, E, “Richmond, the
Gateway North and South.”

WBBEM

770 ke, 389.4 m, Glenview, Ill., Atlas Investment
Ca., 5000 w, C

WBBR

1170 ke, 256.3 m, Rossville, N, Y., People’s Pul-
pit Association, 1000 w, 1, “Watch Tower.”

WBBW

1270 ke, 236.1 m, XNoriolk, Va..
High School, 100 w, E.

WBBY

1200 ke, 249.9 m, Charleston, S. C., Washington
Light Infantry, 75 w, 1, “The Seaport of the
Southeast.”’

WBBZ

1470 ke, 204.0 m, Portable, C. L. Carrell, 100 w.

WBCN

1040 kc, 288.3 m, Chicago, Ill., Great Lakes Radio
Broadcasting Corp., 250 w,

WBET

1040 ke, 288.3 m, Mediord, Mass,,
script Co., 500 w, E.

WBIS

650 ke, 4643 m,
Stores, 500 w, E,

WBKN

1500 ke, 199.9 m, Brooklyn, N. Y., Arthur Taske,
100 w.

WBMH

1420 ke, 211.1 m. Detroit, Mich,,
House, 100 w, 1.

WBMS

1500 ke, 199.9 n,
Broadcasting Corp.,

WBNY

1270 ke, 236.1 m, New York, N. Y.. Baruchramc
Corp., 500 w, E, "The Voice of the Heart of New
York.

WBOQ

970 ke, 309.T m, Riehmond Hill, N. Y., Atlantic
Broadcasting Corp., 5300 w, .

WBOW

1440 ke, 208.2
Wabash Breadcasting Assn.,
Banks of the Wahash.”

WBRC

990 kc, 302.8 m, Dirmingham, Ala., Birmingham
Broadcasiing Co.. 230 w, C, “The Biggest Little
Station in the World.”

WBRE

1200 ke, 2499 m, Wilkes-Barre, Pa.,
Baltimore, 100 w,

WBRL

1290 ke, 232.4 m. Tilton, N. H., Booth Radio
Laboratories, 500 w. 1.

WBRS

1420 ke, 211.1 m, Westehesier TBroadeasting Corp.,
Greenville. N. Y., 250 w. F.

Ruffuer Junior

Boston Tran-

Mass., The Shepard

Doston,

Music

Braun's

Cnion City, N. J.. WDRMS
100 w.

m, Terre IMaute, Ind, Banks of
100 w, C, “QOn the

Louis G.

780_kc. 3844 ., Wellesley Hills, Mass.,, Babson's
Statistical Org., Inc., 100 w, E.

WBT

1160 ke, 258.5 m, Charlotte, N. C., C. C. Codding-
ton, 1000 w, E, “The Queen City ol the Sourh.”

WBZ

900 ke. 333.1 m, East Springfeld, Mass., Westing-
house J&, & M. Co., 15,000 w, E, “The Broadcast-
ing Station of New ugland.”

WBZA

900 ke, 3331 m, Doston,
E. & M. Co.. 300 w, E.

Mass,, Westinghouse

WCAC

560 ke, 535.4 m, Storrs, Conn., Connecticut Agri-
ecultural College, 500 w, E, “Voice From the Nut-
meg State.”

WCAD

1230 k¢, 243.8 m, Canton, N. Y., St. Lawren:e
University, $00 w, E, ““The Voice of the North
Country.”

WCAE

650 ke, 461.3 m, Pittsburgh, Pa., Kaufman & Baer
Co., 500 w, E, “Where Prosperity Begins.”

WCAH

1280 ke, 234.2 m, Columbus, Ohio, C. A. Entreklin,
250 w, E.

WCAJ

790 ke, 379.5 m, Lincoln, Neb., Nebraska Wesle-
yan University, 500 w, C.

WCAL

1050 ke, 285.5 m, Northfeld, Minn., St. Olaf Cal-
lege, 500 w, C. “Thc College on the Hill

WCAM

1340 ke, 223.7 m, Camden, N. J., City of Camden,
300 w, o

WCAO

1230 ke, 243.8 m. DBaltimore. Md.. Monmwmental
Radio, Ine., 250 w. T “The Galeway of the
South,”

WCAP

1250 ke, 239.9 m.
dustries Broadeast Co..

WCAT

1210 ke, 247.8 m. Rapd City, S D., South Da-
kota State School of Mines, 100 w, M

WCAU

1150 ke, 260.7 m.
ﬂro'ulcqsl\ng Co.. 300 w, E,
Awaits U.”

WCAX

1180 ke, 254.1 m. DBurlington, Vt., Unjversity of
Vermont, 100 w. E. “The Voice of the Green
Mountains,™

WCAZ

1200 ke, 249.9 m. Carthage, Ill., Carthage College,
50 w.

WCBA

1350 ke, 222.1 m,
Heimbach, 100 1w,

Asbury Park, N. J., Radio In-
300 w. E.

Philadelphia, Pa.. Universal
“Where Cheer

Allentown, Pa., Charles W.
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WCBD

870 kc, 344.6 m, Zion, Tl
5000 w, C.

Wilbur Glen Voliva,

WCBE

1320 ke, 227.1 m, New Orleans, La, Thalt Radio.
250 w, C “Second Post. U, S. A

WCBM

1330 ke, 225.4 m, Baltimore, Md.,
100 w.

WCBR

1490 ke, 201.2 m, Portable, Charles H. Messter,
100 w.

WCBS

1430 ke, 209.7 m, Springfield, Tli.,, Harold L. Dew-
ng, 250 w,

WCCo

740 k¢, 405.2 m, Anoka, Minn., Washhurn-Crosby
Co., 5000 w, C, “Service to the Northwest.””

WCDA

1420 ke, 211.1 m, Cliffside Park, N. ]J., Italian
Educational Broadcasting Co., 250 w.

WCFL

620 ke, 483.6 m, Chicago, Ill, Chicago Federa-
tion of Lahor, 1500 m, C, “The Voice of Labor.”

WCGU

1370 ke, 218.8 m, Coney Island, N. Y., Chas. (.
Unger, 500 w.

WCLB

1500 ke, 199.9 1n, Long Beach, Long Island, X. V..
Arthur Fask. 100 w, T. “The Voice of Commu-
nity Service.”

WCLS

1390 ke, 215.7 m, Joliet, 111,

WCMA

1150 ke, 260.7 m, Culvcr Ind., Culver \fllnary
Academy, 500 w, C, “The Voice ai Culver.”

WCOA

1200 ke, 249.9 m, Pensacola, Fla, Ci.y of Pensa-
loca, 300 w, E, “"Wonderful City of Advantages.’*

WCOC

1300 k¢, 230.6 m, Columbus, Miss., Crystal Oil
Co., 500 w, C.

WCOT

1330 kc, 225.4 m, Providence, R. I.,
100 w,

WCRW

1340 ke, 223.7 m. Chicago, I,
500 w.

WCSH

820 ke, 365.6 m. Portland, Me., Congress Square
Hotel Co., 500 w. E, “The Voice From Sunrise
Land.”

WCSO

1170 ke, 236.3 m,
College, 500 w, L.

WCWK

1400 kc. 214.2
Keen, 250 w.

Hotel Chateau,

WCLS, Ine., 150 w.

Jacob Conn,

Clinton R. White,

Springfield, QOhio, Wittenberg

m, Ft. Wayne, Ind., Chester W.
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The Standard

Radio Insulation!

INCE broadcasting began

radio set builders have pre-
ferred Formica as panel, tube
and insulating material.

It has an excellent finish, good
working qualities and the high-
est quality as an insulator for
long or short wave equipment.

Good radio jobbers everywhere
carry stocks

THE FORMICA INSULATION COMPANY

4666 SPRING GROVE AVENUE
CINCINNATI, OHIO

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

Tell ’Ene You Sawe [t in the Citizens Radio Call Book Magasine
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WCWS

1130 ke, 265.3 m, Danbury, Conn., Danbury Broad-
casting Station, 100 w, E,

WCX

680 ke, 440.9 m, Pontiae, Mich.,, WJR, Inc., and
Detroit Free Press, 5000 w, I

WDAD

1330 kc, 225.4 m, Nashville, Tenn., Life & Cas-
ualty 1Ins. Co., 1000 w, C, “Where Dollars Are
Doubled.”

WDAE

1120 ke, 267.7 m, Tampa, Tla., Tampa Publishing
Co., 500 w, E, “WDAE,” the Voice of the Times
at Tampa.”’

WDAF

810 ke, 370.2 m, Kansas City, Mo., Kansas City
Star Co., 1000 w, C, "Enemies of Sleep.”

WDAG

1140 ke, 263.0 m, Amarillo, Texas, J. Lawrence
Martin, 1000 w, C, “Where Dollars Always Grow.””

WDAH

1280 kc, 234.2 m, El Paso, Tex., Trinity Methodist
Church, 100 w, M,

WDAY

550 ke, 545.1 m, Fargo, N. D., Radio Equipment
Corp., 250 w, C

WDBJ

1300 ke, 230.6 m, Roanoke, Va., Richardsou-
Wayland Elec. Corp., 250 w, E, “The Magic City.”

WDBO

1040 k¢, 288.3 m, Orlando, Tla., RoHins College,
Ine., 500 w, E, “Down Where the Oranges Grow.”

WDEL

1010 ke, 296.9 m, Wilmington, Del.. WDEL, Inc.
100 w, E, “First City of the First State.”

WDGY

1050 ke, 2855 m, Minneapolis, Minn., Dr. Geo.
W. Young. 500 w, C

wWDOD

1230 k¢, 243.8 m, Chattancoga, Tenn.,, Chattanooga
Ltadio Co., Ine., 500 w, C

WDRC

1060 kc, 282.8 m, New Haven, Conn., Doolittle
Radio Corp., 500 w, E

WDWF

1210 ke, 247.8 i, Cranston, R. 1., Dutee W. Flint,
250 w, E

WDZ

108¢ ke, 277.6 m, Tuscola, Ill, James L. DBush,
100 w.

WEAF

610 ke, 491.5 m, Bellmere, N. Y., National Broad-
casting Co., Inc., 50,000, w, E

WEAM

1140 ke, 263.0 m, North Plainfeld, N, J., Borough
of North Plainfield, 230 w, E.

WEAN

1090 ke, 275.1 m, Providence, R. I., The Shepard
Co., 500 w, E, “We Lntertain a Nation.”

WEAO

1060 ke, 282.8 m, Columbus, Ohio, Ohio State
University,” 730 w,

WEAR

730 ke, 399.8 m, Cleveland, Ohio, Willard Storage
Battery Co., 1000 w, L.

WEBC

1240 ke, 2491.8 m, Superior, Wis.,, Hcad of The
Lakes Iroadecasting Co., 250 w nighttime, 1000 w
daytime- C.

v
WEBE

1210 ke, 247.8 m, Cambridge, Ohio, Roy W. Wal.
ter, 10 w,

WEBH

820 ke, 365.6 m, Chicago, Ill., Fdgewater DBeach
Hotel Co.. 300 w, C, ““Where Everyhody’'s Happy.”

WEBQ

1340 k¢, 223.7 m, Harrisburg, I, Tate Radio Co.,
15 w.

WEBR

1240 ke, 241.8 m. Buffalo, N. Y.. H. H. Howell,
200 w, E, “We LExtend Bufalo’s Regards.”

WEBW

1160 ke, 238.3 m, Beloit, Wis.,, DReloit College,
300 w.

WEDC

1240 ke, 241.8 m, Chicago, Ill., Emil Dencmark,
Ine., 500 w.

WEDH

1440 ke. 208.2 m, Erie Dispatch-Ilerald, Erie, Pa.,
30 w, E.

WEEI

590 kc, 508.2 m, Boston. Mass.,, Edison Elce.
um. Co., 300 w, E, "The Friendly Voice.”

WEHS

1390 }c. 215.7 m, Evaunston, IN., Victor C. Carl-
son, 100 w.

WEMC

620 ke, 483.6 m. Derrvien Springs, Mich., Emimnannel
Missionary College, 1000 w, C, *'The Radio Light-
housc.”

WENR

1040 k¢, 288.3 m, Chicago. 111, Great Lakes Radio
BLroadcasting Co., 500 w, C, “Voicc of Service.”

WEPS

1010 ke, 296.9 m, Cloucester, Mass.,, Matheson
Radio Co., Fnc., 100 w, E

WEVD

1220 ke, 745.8 m. Woodhaven, N. Y., Debs Memo-
rial Radio Fund, 500 w.

WEW

850 ke, 352.7 m, St. Louis, Mo., St, Louis Uni-
versity, 1000 w, C.

WFAA

550 ke, 545.1 m, Dallas, Texas, Dallas Morning
News, 500 w, C, "Working for All Alike.”

WFAN

1340 ke, 223.7 m, Phitadelphin., Pa., Keystone
Broadcasting Co., Tone.. 300 w, E
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WFBC

1280 kc, 234,2 m, Knoxville, Tenn,, First Baptist
Church, 50 w.

WFBE

1220 ke, 245.8 m, Cincinnati, Ohio, Park View
Hotel, 250 w.

WFBG

1120 ke, 267.7 in. Altoona, Pa.. William F. Gahle
Co., 100 w, I, “The Original Gateway to the West
and We Wish You All the Very Rest.”

WFBJ

1100 ke, 272.6 m, Collegeville, Minn., St Johns
University, 100 w, C, “In the Heart oi the Land-
scape Paradise.”

WFBL

1160 ke, 258.5 m, Syracuse, N. Y., The Onondaga
Co., Inc., 750 w, E, “When Feeling Blue, Listen.”

WFBM

1090 ke, 275.3 m, Indianapoiis, Ind., Indianapolis
Power & Light Ce., 1000 w, C, “The Crossroads
of America.”

WFBR

1230 ke, 243.8 m. Baltimore. Md,, Baltimore Radia
Show, Inc., 250 w, E, “Home of the Star Spangled
Banner.”

WFCI

1240 ke, 241.8 m, Pawtucker, R. I., Frank Crook.
Inc., 100 w, E, “The Cily of Diversified Indus-
tries.”

WFDF

1100 ke, 272.6 m, Flint, Mich., Frank D. Fallain,
100 w, E

WFI

740 ke, 405.2 m, Philadelphia, Pa., Strawhridge &
Clothier, 500 w, E.

WFIW

1150 ke, 260.7 i, Hopkinsville, Ky., The Acme
Mils, Inc¢., 1000 w, C.

WFJC

1320 ke, 227.1 m. Akron, Ohio, W. ¥, Jones Broad-
casting, Inc., 500 w, E.

WFKD

1210 ke, 247.8 m. Frankford, Pa., Foulkrod Radio
Eng. Co, 50 w, E

WFLA

580 ke, 516.9 m, Clearwater, TFla., Clearwater
Chamber of Commerce, 750 w, E. “Inviting the
World to the Springtiine All the Time City.”

WGAL

1120 ke, 252.0 m, Lancaster, Pa., Lancaster Liec.
Sup., & Const. Co, 13 w, E, “World’s Gardens at
Laneaster.”

WGBB

1220 ke, 245.8 m. Freeport, N. Y., Harry H. Cur-
man, 150 w, E, “The Voice of the Sunrise Trail.”

WGBC

1310 ke, 228.9 m, Memphis, Tenn.,, First Baptist
Chureh, 15 w, C

WGBF

1270 k¢, 236.1 m. Evansville, Ind., Finke Furni-
ture Cn., 250 w. E. "Gateway to the South.”
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out order.

Ses coupon,
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Only $1.00 with coupon

Period design conso-

your home on 30 days

ance of a costly set and to

and eliminators. Keep atl unsightly accessories out of sight in this splendid
mental brass knobs. Front panels of doors in carved panel effects and legs
height inside 113 inches. Full height 33 inches. Bench is 18 inches high.
bench back at our expense and we'll refund your $1.00 plus Coupon
this sale —only $14.95. Our credit price beats cash prices

below brings this hand-
lette radio cabinet,
Fr E e T ® l . Just the thing you need to
l ® beautify the rcom with a
piece of furniture. ade of well seasoned, selected hardwood in Handsome
of both cabinet and bench are neatly turned. Edge of top neatly bevelled.
- After 30 days
(1 ) trial if not
sgscaMonth: .:: Send
all transportation charges you paid. Or keep them and pay N 0 )
UU ®
anywhere, Order by No. B182A, Shpg. wgt. about 70 Jbs.

some, massive, pure
with bench to match, to
give your radio the appear-
touch of elegance. Ample space inside of cabinet for all batteries. chargers
Walnut Finish. Two large, Frencn style swinging doors at front with orna-
Cabinet has lower cross brace to insure rigidity. Top s 334: x 18 inches,
Cabinet and
only $1.50 a month till you've paid our smashed cut price for
mne Chi
Straus & Schram =& Chicago

=-I-.---------.---------------
g Strans & Schram, Dept. R1516 Chicago

fl Enclosed find §1._ Ship Walout Finish Radio Cabinet and B
1 am to have 30 daye froe trlal. 111 koap the sabinct mot brerh
{h\ml pay syon $1.50 ""'“thljy' If not satisfied, I am to return
our expense an on are ti fu
any freight or express chargyes 1 paid.o refund my money and
Radio Cabinet and Bench No, B182A, $14.98
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Shipping
Faint
Poat Office Stats.
0 Marvied or Single we-Nationality or Color ... ..
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WGBI

1300 ke, 230.6 m, Scrantan, Pa., Scranton Broad-
casters, Inc., 250 w, L,

WGBS

860 ke, 348.6 m, Astoria, L. L., N. Y., Gimbel
Bros., Inc., 500 w, L.

WGCM

1350 ke, 222.1 m, Guliport, Miss., Gulf Coast Mu-
sic Co., Inc, 15 w,

WGCP

1120 ke, 267.7 m, Newark, N. J.
Broadcast Corp., 250 w,

WGES

1240 kc, 241.8 m, Chicago, Ill., Oak Leaves Broad-
casting Corp., 500 w, C, “World's Greatest Enter-
tainment Service.”

WGHP

1080 kc, 277.6 m, Fraser, Mich., George Harrison
Phelps, Inc., 750 w, E

WGL

1020 ke. 293.9 m, Secaucus, N. J., Inmternational
Breadcasting Corp., 1000 w.

WGMS

1220 ke, 245.6 m, Minneapolis, Minn., University
of Minnesota, 500 w, C.

WGMU

1490 k¢, 201.2 m, Portable, Atlantic Broadcasting
Corp., 100 w.

WGN

720 ke, 416.4 m, Chicago, Iil., Tribune Co., 300

w,

WGR

990 ke, 302.8 m, Buffzlo, N. Y., Federal Radio
Corp., 750 w, E, “Key City of Tudustry.”

WGST

1110 ke, 270.1 m, Adanta. Ga., Georgia SChunI'o[
Technology, 500 w, E, "The Southern School with
the Naticnal Reputation.’”

WGWB

1110 ke. 270.1 m. Milwaukce, Wis., Evening Wis-

cousin Co.. 230 w,

WGY

790 ke, 379.5 m, South Schenectady, N, Y., Gen-
eral Electric Co., 50,000 w. L.

WHA

900 ke, 3331 m, Madison, Wis., University of
Wisconsin, 750 w,

WHAD

1110 ke, 270.1 m,
University, 500 w,

WHAM

1070 ke, 200.2 m, Rochester, N. Y., Stromberg-
Carlson Tel Mig. Co., 5000 w, L.

WHAP

1270 ke, 236.1 m, Carlstadr, N, J., Delenders of
Truth Society, Inc., 1000 w, L.

WHAS

930 ke, 322.4 m, Louaisville, Ky., The Courier Jour-
nal Co., 500 w, C

May Radio

Milwaukee, Wis,, Marquetie

WHAZ

9R0 ke, 305.9 m, Troy. N. Y., Rensselaer Polytech-
nic Institute, 500 w, E.

WHB

BRO ke, 340.7 ni. Kansas City, Mo., Sweeney Auto-
mobile School Co., 500 w, C, “Kansas City. Mo,
the Heart of Amecrica,”

WHBA

1156 ke, 260.7 m, Oil City, Pa., C. C. Shaffer.
10 w, L.

WHBC

1270 ke, 236.1 w, Canton, Qhio, St. John'’s Cath-
plic Church, 10 w.

WHBD

1350 ke, 222.1 m, Bellefontaine, Qhio, Chamber of
Commerce, 100 w, I, “Ohio’s Highest Poiut.”

WHBF

1350 ke, 222.1 m, Rock Island, Tli., Beardsley Spe-
cialty Co., 100 w.

WHBL

1470 ke, 204.0 Sheboygan, Wis,, Press Pub. Co.,
250 w, C

WHBM

1490 ke, 201.2 m, Portable, C. L. Carrell, 100 w.

WHBP

1310 kc. 2289 m, Johnstown., Pa.. Johustown
Automolile Co.. 250 w, E, “The Voice ol the
Friendly City.”

WHBQ

1290 ke. 2324 m. Memphis, Tenn,, WHBQ. Inc..
100 w, C

WHBU

1360 ke, 2204 . Aunderson, Ind.. Citizens Bank,
15 w, C, “First Foosier Bank on the Air.”

WHBW

1360 ke, 220.4 m. Ph¥ladelphia. Pa., D. R. Kienzle.
100 w, L.

WHBY

1200 ke, 249.9 m, West De Pere, Wis., St. Nor-
Twrt's College, 530 w.

WHDI

1220 ke, 245.6 m. Minuneapolis. Minn.,, Wm. Hood
Dunwoody Ind, Inst., 300 w. C.

WHEC

1180 ke, 2541 m, Rochester, N. Y., Hickson Elec-
i Co., Inc., 230 w, E.

WHFC

1390 ke. 215.7 m, Chicago, I, Goodson & Wilson.
Ine., 200 w.

WHK

1130 ke, 263.3 . Cleveland, Ohio, Radio Air
Service Corp., 500 w, E, “Cleveland’s Pioneer Sia-
tion.”’

WHN

760 ke, 394.5 m. New York, N. Y., George Schu-
bel, 500 w, E. "“Voice of the Great Whiic Way."”

WHO

560 ke, 535.4 m. Des Moines, Jowa, Bankers Life
Co., 5000 w. C, “W-.H-0O. Who? DTanker's Lile.
Des Moincs.
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WHPP

1450 ke, 206.8 m, Englewood Cliffs, N. J., Bronx
Broadcasting Co., 10 w.

WHT

980 ke, 305.9 m, Deerfield, Ili., Radiophone Broad-.
casting Corp., 5000 w. :

WIAD

1040 ke, 288.3 m, Philadelphia, Pa., Howard R.
Miller, 160 w, E.

WIAS

930, ke, 3224 m (6 to 6 only), Ottumwa, Iowa,
Poling Electric Co., 100 w.

WIBA

1250 ke, 239.9 m, Madison, Wis.,, Capital Times-
Strand Theater Station, 100 w.

WIBG

680 ke, 440.9 m, Elkins Park, Pa., St. Paul’s P, E.
Chureh, 50 w, E

WIBJ

1490 ke, 201.2 m, Portable, C. L. Carrell, 100 w.

WIBM

1490 ke, 261.2 m. Portable, C. L. CarreM, 100 w.

WIBO

980 Ckc, 305.9 m, Chicago, Ill,, WIBQ, Inc., 30600

w,

WIBR

1200 ke, 249.9 m. Steubenville. Ohio, Thurman A.
Olwlrzgs, 50 w, E, “Where Investments Bring Re-
sults.””

WIBS

1470 ke, 204.0 m, Elizabeth, N. J.,, New Jersey
Broadcasting Corp., 250 w.

WIBU

1380 ke. 217.3 m, Poynette, Wis., The lLlectric
Farm, 20 w.

WIBW

1476 ke, 264.0 m, Topeka, Kan., C. L. Carroll,
250 w, C, "Topeka-—Where ITuvestment Brings
Weaith.””

WIBX

1260 kc. 238.0 m, Utica, N, Y., WIBX, Inc,
150 w, L.

WIBZ

1300 ke. 230.6 m. Montgomery., Ala., Alexander
D. Trum, 15 w, C, “We Interest Business Zeol”

WICC

1130 ke, 265.3 m. Easton. Conn., Bridgeport Broad-
casting Station, Ine., S00 w, E, “The Industrial
Capital of Connecticnt.”

WIL

1160 ke, 258.3 m, St. Louis, Mo., Tienson Radio
Broadecasting Co.. 250 w, C. "“A Wave Length

Ahead.

WIOD - -

1210 ke, 247.8 m Miami Beach, Fla, Carl G.
Fisher Co., 1000 w, E. “Wonderful Tsle of
Dreams.”

wIpP

860 ke, 348.6 n. Philadelphia, Pa., Gimbel Bros.
Iuc., 500 w, E, “Watch Its Progress.””
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Pattern No. 199

The Jewell service set that all
dealers are buying this year. Its
many handy and advanced test fea-
tures present a worth easily recog-
nized. If your dealer uses this test
equipment, you are assured of good
service,

Pattern No. 77

A portable, triple range, A. C. in-
strument, moderate in price, but very
effective for making the various al-
terpating current tests required in
the adjustment of filament and line
voltage,

Pattern No. 139

High resistance volimeter of the
reliable D’Arsonval moving coil type,
suitable for use by the individual in
checking and adjusting B eliminator
voltages. The range of 0-300 volts
covers all ordinary requirements.

Pattern No. 190

Flush type, panel mounting A. C.
instrument for panel control of A. C,
tube filament voltage and for line
voltage checking. 1ts numerous avail-
able ranges enable a choice to cover
any reqguirements. Case diameter, 2
inches.

“ Pattern No. 150

A new A. C. tube checker for
dealer use that is very simple. Merely
piug the attachment cord into a light
socket and it is ready to operate.
Tests all tubes, from the 199 up to
the 210,

Your Radio Investment

Is Safe—if
protected by JEWELL Instruments

In the new alternating current set you have a fairly large investment, espe-
cially in the high priced A. C. tubes, which are commonly burned out by varia-
tions in voltage of house lighting currents. Most sets carry a compensating
arrangement, which tells nothing, however, of the voltage received by the fila-
ments of the tubes.

Right there you can make your investment safe by purchasing a suitable
voltmeter, which will enable you to keep your tube filament voltage in correct
adjustment.

Jewell has instruments for every radio purpose. Instruments for dealers, for
the set owner, for the manufacturer, for the amateur, and for the set builder.
Ask your dealer about them or write to us direct. Write for a copy of our
15-C catalog, which covers our instruments in detail.

Pattern No. 64

Radio Frequency An-
wmeters for Amatenrs
—excellent for short
wave work.

The loss in the instru-
nient is less than 1/2
of the mimnmwn re-

quired by the Nauy.

THE JEWELL TRIO

For Amateurs and Experimenters

The Jewell Trio of amateur broadcasting instruments, Patterns Nos, 54, 64,
and 74, are still making radio history. Many of the recent successful pioneering
airplane ventures have been guided by Jewell instruments. Where success and
life have been trusted to their reliability, they have proven their worth. Every
amateur and experimenter should use them. The Pattern No. 64 above illus-
trates their general appearance, as they are uniform in size. Case diameter,
3 inches. Flange diameter, 334 inches.

Pattern No. 54 Pattern No. 64 Pattern No. 74

Used for measuring plate A thermo couple type This A. C. instrument is
voltage in transmitting sets as radio frequency ammeter, widely used for filament con-
well as for general laberatery It is extremely accurate trol of power tubes. The
work, they are available in and has a guaranteed movement is a rugged moving
direct current ranges, running overload capacity of vane type of proven worth.
to relatively high voltages, and 50%. The losses are very It perfectly matches the ap-
also in various ammeter and low, being less than onc- pearance of both Patterns
milliammeter ranges. half the Navy minimum. Nos. 54 and 64.

The Jewell Trio is described in detail in our Radio Instrument Catalog
No. 15-C.

“28 Years Making Good Instruments”

Jewell Electrical Instrument Co.
1650 Walnut St., Chicago, Ill.

Tell ’Em. You Saw Il in the Citizens Radio Call Book Magazine
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WISN

1110 ke, 270.1 m, Milwaukee, Wis., Evening Wis-
consin Co., 250 w, C.

WIVA

1430 ke, 209.7 m, Norfolk, Va., Radio Corporation
of Virginia, 100 w, E.

WIAD

900 ke, 333.1 m, Waco, Texas, Frank P. Jackson,
500 w, C, “Waco, Texas, All Around It.”

WIJAG

1050 ke, 285.5 m, Norfolk, Neb., Norfolk Daily
News, 250 w, C, “Home of the Printer’s Devil.”

WJAK

1280 ke, 234.2 m, Kokomo, Ind., J. A. Kautz, 50 w.

WIAM

1250 ke, 239.9 m, Cedar Rapids, Towa, D. M.
Perham,’ZSO W, c’ P

WIJAR

620 kc, 483.6 m, Providence, R. 1., The Outlet
Co.,, 500 w, E, “The Southern Gateway of New
England.”

WIAS

1110 ke, 270.1 m, Pittsburgh, Pa., Pittsburgh Radio
Supply House, 500 w, E.

WIAX

850 kc, 340.7 m, Jacksonville, Fla., City of Jack-
sonville, 1000 w, E, “WJAX—W jor Wonderiul,
JAX for Jacksonville.”

WIAY

1320 ke, 227.1 m, Cleveland, Ohio, Cleyeland Radio
Broadcasting Corp., 500 w, E

WIAZ

1140 ke, 263.0 m, Mt. Prospeet, Iil., Zenith Radio
Corp., 5000 w, C,

WIBA

1210 ke, 247.0 m, Joliet, I, D. H. Lentz, Jr.,
5

W,

WIBB

1260 ke, 238.0 m, Sarasota, Fla., Financial Journal,
Inc., 250 w, B, “The Tionecr Semi-Tropical Busi-
ness Journal.”

WJBC

1320 ke, 227.1 m, LaSalle, I, Hummer Furniture
Co., 100 w.

WJBI

1740 ke, 263.0 m, Red Bank, N. J.,, Robt. S.
Johnsen, 250 w.

WJBK

1360 ke, 2zl.4 m, Yopsilanti, Mich,, Lrnest F.
Goodwin, 15 w, C.

WJBL

1410 ke, 2i2.6 m, Decatur, I, Wm Gushard
Dry Goods Co., 250 w.

WIBO

1140 ke, 263.0 m, New Otleans, La.,, Valdemar
Jensen, 100 w, C,

WJBT

770 ke, 389.4 m, Chicago, Ill.. J. S. Boyd, Inc.,
500 w, C.

Citizens. Radio Call Book Magazine

WJBU

1400 ke. 214.2 m, Lewisburg, Pa., Bucknell Uni-
gersity, 100 w, E, “In the Heart of the Keystone
tate,”

WIBW

1260 ke, 238.0 m, New Orleans, La, C. Carlsen,
Jr., 30 w, C. “The Serve You Broadeasting Station
at New Orleans.”

WIBY

1280 ke, 234.2 m, Gadsden, Ala, Electric Cons.
Co., 830 w, C, ;

wWJJD

820 k¢, 365.6 m, Mooseheart, Jli., Loyal Order af
Moose, 1000 w. C, “Every Child Is Entitled to a
iTigh School Education and z Trade.”

WIKS

1290 ke, 232.4 m, Gary, Ind., Johnson-Kennedy
Radio Corp.. 500 w, C.

WIPW

1440 ke, 208.2 in, Ashtabula, Ohio, J. P. Wilson,
30w,

WIR

680 ke, 440.9 m, Pontiac, Mich,, WJR, Inec., and
Detroit Free Press, 5000 w, E, “The Good Will
Station.”

WIZ

660 kc, 454.3 m, Boundhrook, N. J., Radio Cor-
poration of Awmerica, 30.000 w, E.

WKAQ

930 ke, 3224 m, San Juan, Porto Rico, Radio
Corp. of Porto Rieo, 500 w, E, “Porto Rico. The
Island of Enchantment in the Caribbean Sea.”

WKAR

1080 ke, 277.6 m, East Lunsing. Mich., Michigan
State College. 500-1000 w, I,

WKAV

1340 ke, 223.7 m, Lacenia, N. H., Laconia Radio

Tub, 50 w. E. “Thec Woice of the Winnepesankce

Lake Region.”

WKBB

1390 k¢, 215.7 m, Jolict, Tli., Sanders Bros., 150 w.

WKBC

1370 ke, 218.8 m, Birmingham, Ala, H. L. Aunsley,
10 w, C.

WKBE

1310 ke, 228.9 m. Webster, Mass.,, K. & 3. Elec-
tric Co., 100 w,

WKBF

1190 ke, 252.0 m, Indianapolis, Ind., Noblc Butler
Watson, 230 w, C. “We Keep Nuilding Triend-
ships.”

WKBG

1490 ke, 201.2 m, Portable, C. L. Carrell, 100 w.

WKBH

1360 ke, 2204 m, LaCrosse, Wis,, Callaway Music
Co.. 500 w.

WKBI

1390 ke. 213.7 m. Chicago. 11, Fred L. Schoen-
wolf, 50 w

www americanradiohistorv com

WKBL

1460 kc, 205.4 m, Monroe, Mich., Monrona Radio
Mfg. Co., 15 w, E, “The Aost Powerlul 15-Watt
Station in the World.”

WKBN

1400 ke, 214.2 m, Youngstown, Ohio, W. P. Wil
ltamson, Jr, 50 w, E.

WKBO

1370 ke, 218.8 m, Jersey City, N. J., Camith Corp.,
500 w.

WKBP

1410 ke, 212.6 m, Battle Creel, Mich., Enquirer-
News Co., 50 w, E

WKBQ

1370 k¢, 2188 m, New York, N. Y., Standard
Cahill Co., Inc., 500 w.

WKBS

1380 ke, 217.3 m, Galesburg, Ili., Permil N. Ne).
son, 100 1w,

WKBT

1190 ke, 252.0 m, New Orleans, La., First Baptist
Church, 50 w, C.

WKBV

1380 ke, 217.3 m, Brookville, Ind., Knox Battery
& Electric Co., 100 w, C

WKBW

1380 ke, 217.3 m, Buffalo, N. Y., Churehill Evan-
gelistic Assn., Inc., 5000 w, E, “Well Known
Bible Witness.”

WKBZ

1500 ke, 199.9 m, Ludington, Mich.,, K. L. Ash.
backer, 15 w.

WKEN

1470 ke. 204.0 i, Kenmore, N. Y., WKEN, ITuc.,
250 w, E.

WKJC

1190 ke, 252.0 m, Lancaster, Pa., Kirk Johnson &
Co., 50 w. E.

WKRC

1220 ke, 245.6 m, Cincinnati. Qhio. Kodei Radio
Corp., 500 w, E, “WKRC, K—Kodel, R—Radio,
C-—Corporation.”

WKY

1040 ke, 288.3 m, Oklahema City, Okla,, WRY
Radiophone Co., 150 w, C.

WLA C

1330 ke, 225.4 m, Nashville, Tenn., Life & Cas-
ualty Tus. Co., 5000 w, C, “The Thrift Station.”

WLAP

1120 kc, 267.7 m, Louisville, Ky., L. W. Benedict,
30 w, C

WLB

1220 ke, 245.6 m, Minneapolis, Minn.,, University
of Minnesota, 500 w, C

WLBC

1430 ke, 209.7 m, Muncie, Ind., Donald A. Tlurton,
0 w.
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Don’t Take
Chances with
Condenser

Breakdown!

"The man avha tries to save a
Jeav cents by buying cheap
condensers is always in dan-
ger of having to pav ut many
dotlars for replacement parts.
A cheap coudenser is expen-
sive awhen it breaks down.”

Kl 4/t

The famous Hammarlund - Roberts, Hi-Q Six employs
parts produced by ten of America’s finest radio manu-
Jacturers, including Acse PARroLT By-Pass Condensers.

Play Safe with PARVOLTS!

HE rapidly increasing use of by-pass and

filter condensers in modern A.C. operated
circuits demands the greatest caution agajnst
poor quality, inaccuracy of raring and non-
uniformity in condensers.

Nothing can do so much harm to impair
radio reception or effect such costly
losses in assembled parts as de-
fective or inaccurate condensers.

It is of vital importance to use
condensers of proper ratings, and
to know the ratings actually ARE
as stated and that all stated ratings
are UNIFORM.

It is vital to use condensers
whose ratings are based upon
CONTINUOUS DUTY.

It is vital to use condensers that

ACME PARVOLT FILTER CONDENSERS
are rupplicd in all standard mfd. capacitics for
200, 00, 000, So0, 1000, and 7500 VFoit L. C,
requirements. Uniform height and width for casy
sacking, Supplicd singly or in complete hunsed
blocki far the important power supply units such
as Therdarsern, $amion and erhers,

ACME PARVOLT BY-PASS CONDENSERS
are supplicd in all standard mfd. capatitics and
Sor all the vrequired working voltages.

are made with AT LEAST the overload factor of
safety demanded by the R.M.A. and N.E.M. A,

Condensers which possess these qualities not
onlyaid quality reception, but overcome the pos-
sibility of break-down and heavy losses from ruined
tubes, transformers and other parts... All ACME
ParvorT Condensers are made and
tested to standards of the R.M.A.
and N.E.M.A. They are uscd and
recommended by leading radio
engineers, designers, service men
and custom-builders everywhere.
Play safe with ParvoLrts! Made
by THE ACME WIRE CO,
New Haven, Conn., manufacturers
of magnetand enameled wire, var-
nished insulations, coil windings,
insulated tubing and radio cables.

ACME PARVOLT CONDENSERS

Made by the Manufacturers of

ACME CELATSITE HOOK-UP WIRE

ENAMELED
AERIAL WIRE
Enameled copperwirein buth srranded and
selid types. Alse Acme Lead-ins, Baitery
Cabler, Indoor and Loop Acrial Wire

CELATSITE
FLEXIBLE and SOLID
For all types of radie wiring., High

fnsulation value; nen-inflammable,
10 colori.

ACME
SPAGHETTI

A superior cambric tubing for all
pracrital radio and other electrical
reguirsments, Supplied in 10 colors,

—

—_—
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WLBF

1430 ke, 209.7 m, Kansas City. Mo., Lverett L.
Dillard, 50 w. C, “Where Listeners Become
Friends.”

WLBG

1400 ke, 214.2 m, Petersburg, Va., Robert Allen
Gamble, 500 w, E.

WLBH

1290 ke, 232.4 m, Farmingdale, N. Y.,
Lombardi, 30 w.

WLBL

900 ke, 333.1 m, Stevens Point, Wis., Wiscousin
Department of Markets, 1000 w, C. “*Wisconsin.
Land of Beautiful Lakes.”

WLBN

1470 ke, 204.0 m, Arkansas Brcadcaslmg Co ,KLh-
tle Rock Ark., 50 w.

WLBV

1450 ke, 206.0 m, Mansfeld,
Broadcasting Association, 50 w,

WLBW

1020 ke, 2939 m, Oil City, Pa., Petroleum Tele-
‘phone Co., 500 w, E.

WLBX

1470 ke, 204.0 m, Long Island City, N. Y., John
N. Brahy, 250 w.

WLBZ

1440 ke, 208.2 m, Dover-Foxcroft, Me., Thoinpaon
L. Guernsey, 250 w, E

WLCI

1210 ke, 247.8 m, Ithaca. N. Y., Lutheran Assn.
of Ithaca, 50 w, E

WLEX

1390 ke, 215.7 m. Lexington, Mass., Lexington Air
Station, 30 w,

WLIT

740 kc, 405 2 m, Philadelphia. Pa., Lit Brothers,
500 w, E, “The Quaker City Siren.”

WLOE

1420 ke, 211.1 m, Chelsea. Mass., William 3. Pote,
100 w.

WLS

870 kc, 344.6 m, Crete. IIl.,
5000 w, C, “World's Largest Stare,
Live Better, Selt Better.””

WLSI

1210 ke, 247.8 m, Cranston, R. 1., Dutee W. Flint,
250 w,

WLTH

1170 kc, 256.3 m, DBrooklyn,
Braoklyn, Inc., 250 w, E

WLW

700 ke, 428.3 m, Harrison, Ohio, Crosley Radio
Corp., 5000 w, E.

WLW

700 kc, 428.3 m, Cincinnati, Ohio, Cresley Radio
Corp., S0 w, E,

WLWL

810 ke, 370.2 m, Kearny, N. J., Missionary Society
of St. Paul, 5000 w, E.

Joseph T.

Ohio, Mansficld

Sears-Roebuck & Co.,
“Work Better,

N. Y., Voice of

WMAC

1330 ke, 2234 o Casenoua N. Y.. Olive B.
AMeredith, 500 w, E. “Voice of Central New York.”

WMAF

700 kc, 428.3 ni, South Darthmouth, Mass, Round
Hills Radio Cory.., 500 w, E

WMAK

550 ke, 345.1 m, Martinsville, N, Y.,
Broadcasting System, Iue., 730 w. E.

WMAL

1240 ke, 241.8 m. Washington. 1. (oo M. A, Leese
Co., 500 w, E .

WMAN

WMAK

1280 ke, 234.2 m. Columibus. O.. W. E. Heskitt,
50 w, E. E S
670 ke, 447.5 m, Chicago, Iil.,, Chicago Daily

News, [ne., 1000 w, C.

WMAY

1280 ke, 234.2 m. Si Louis, Mo., Kingshighway
Presbyterian Church. 100 w.

WMAZ

1110 ke, 270.1 wn, Macoun. Ga., Mercer Unuersuy,
300 w, E, “Wateh Mercer Attain Zenith.'

WMBA

1470 k¢, 204.0 m, Newport, R, I,
Beebe, 100 w, E.

WMBC

1230 ke, 243.3 m, Detroir, Mich..
casting Co., Inc., 100 w, E.

WMBD

1460 ke, 2034 m. Peoria Heighrs, Iil, Peorin
Ileights Radio Laboralory. 230 w.

WMBF

780 kc, 384.4 m, Miami Beach, Fla.. Fleetwond
Hotel Corp.. 300 w, E. *Wonderful AMiami Beach
Fleetwood.”

WMBG

1360 ke, 220.4 in. Richmond, Va., Havens & Mar-
tin, Inc,, 13 w, E, *The Daytime Station.”

WMBH

1470 kc, 2040 m, Joplin, Mo., Edwin Dudley ‘\ber.
100 w, C, “Where Memories B\mg Happiness.”

WMBI

1140 ke, 263.0 m, Addison, Ill., Moody Bible In-
stitate, 5000 w, C, ““The West Poimt of Christian
Service.”

WMBJ

1290 k¢, 232.4 m, McKeesport, Pa., Rev. John W.
Sproul, 50 w, E

WMBL

1310 ke, 2289 m, Lakeland. Fla., Benford's Radio
Stucl\oa 100 w, E, “Lakeland—The City ni Heart's
Desire.”

WMBM

1430 ke, 209.7 m, Aemphis, Tenm.,
Adventist Church, 10 w, C.

WMBO

1360 ke, 220.4 m, Auburn. N. Y., Radio Service
Laboratories, 100 w,

LeRoy Joseph

Michigan Broad-

Seventh Daxr
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WMBQ

1470 ke, 204.0 m, Brooklyn, N. Y.,
hofer, 100 w.

Paul Y. Goll-

WMBR

1190 ke, 252.0 m, Tampa. Tla.. F. J. Reynolds,
100 w, E. “WJMBR, Evervthing for Radio at
Tampa, Fla.”

WMBS

1280 ke, 234.2
Co., 250 w, E

WMBW

1400 kc, 214.2 m, Youngstown, Ohio. Youngstown
Broadcasting Co., Inc., 50 w, E.

m, Lemoyne, Pa.. Mack’s Battery

WMC

580 ke, 516.9 m. Memphis, Tenn.,
mercial Appeal, Inc., 3000 w, C,
phis, Down in Dixie.”

WMCA

810 ke, 370.2 1, Hobokcn N. J.. Greeley Sqnare
Haotet Co 300 w, E. \Vhere the White Way
Begins."

WMES

1420 ke, 21L.1 m, DBoston. Mass., Massachusetts
Educational Society, 50 w.

WMPC

1280 kc, 234.2 i, Lapeer, Mich., First Methedist
Protestant Church. 30 w, E, "Where Many Preach
Christ.”

WMRJ

1430 kc, 206.8 in, Jamaica, N. Y., Peter J. Prmz,
10 w, E, “The Gateway of the Snn-me Trail.”

WMSG

1270 ke, 236.1 m, New York, N. Y
Square Garden Broadcav! Co., 300 w, E.

WNAC

650 ke, 4613 m, Boston, Alass
Stores, 300 w,

WNAD

1250 ke, 239.9 m, XNorman., Okla.. University of
Oklahowma, 500 w, C, “The Voice oi Soouerland.”

WNAL

1160 kc, 238.5 mn, Omaha, Neb., R. T. Rockuwell,
250 w.

WNAT

1040 ke, 288.3 m, Philadeiphia, Pa.. Lennig onlh-
crs Co., 100 w, E, “Where Are \e\er Tircd.’

WNAX

990 ke, 302.8 m, Yankton, S. Dak., Gurney Seed
& Nursery Co., 1000 w, C,

WNBA

1440 kc, 208.2 m, Forest Park, Iil, AMlichaei T.
Ratferty, 200 w.

WNBF

1450 ke, 206.8 m, Endicott, N. Y. Howitt-Wood
Radio Co., 50 w, E, “The Voice of the Triple
Cities.””

WNBH

1150 kc. 260.7 m, New Bedjord. Mass.. New Bed-
ford Broadcasting Co., 250 w. E. "The Gateway
to Cape Cod.”

Memphis Com-
SWMC, Meme

Madison

The Shcpard
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00 aweek
== in YourSpare Jime

OINING the Radio Association enables you to cash
i on Radio now! Follow its success-proven plans
and you can earn $3 an hour, in your spare time,

from the very first.
yearly for sets, supplies, scrvice. You
can get your share of this business
and, at the same time, At yourself
for the big-pay opportanities 1in
Radio.

Founded on a New ldea
Members of the Association do not
wait for months before they make
money out ol Radio. Without quit-
ting their jobs, our members are
earning $25 to $75 a weck spare time

Over $600,000,000 is being spent

tion,”

What a Membership Can
Do for You

1—Enable you to carn $3 an
hour upwards in your spare
time.

2—Train you to install, repair
and build «oll kinds of sets.

3— Start you in business without
capilal, or finance an inven-
tion.

— . o —

Doubled Income in Six Months
~1 attribute my success entirely to the Radio Associu-
writes W. £, Thon,
a hardware store before joining.
curc the managership of a large store |

Chicago, who was clerk m
We helped him se-

at a 2209 increased salary.

“In 1922 1 was a clerk,” writes K. O.
Benzing, McGregor, la, “when I en-
rolled. Since then T have built hundreds
of sets—irom 1-tube Regencrative to
Superheterodyncs, I am now operatiug
my own store and my income 1s 2005
greater than when I joined the Associa-
tion. Mv cutire success is due to the
splendid help it gave.”

Fasiest Way Into Radio
If ambitious to heccome a Radio Engi-

: ilding “tailored” radio sets :
Egrv?r?o dash“ratiioncelocto;s” selling 4—.:;;;'30%01'}? e f(f-’oooofﬁ neer, to fit yoursel for the $3,000 to
S v > O tg-pay racio pos $10,000 opportunities in Radie, join the
ready built sets and accessories, o Ltons. . Association. It gives you a comprehen-
following one of the many profit- 5—Help secure a betler position sive practical and theoretical traiming
making plans of the Association, at bigger pay for you. and the henelit of our  Employment
’ 6—Cive you the backing of the Service.  You carn while you learn.

Earned $500 in Spare Hours
Hundreds earn $3 an hour as “radio
doctors.”  Lyle Tollick, Lansing,
Mich., has already made $500 in

Radio Association.

A MEMBERSHIP
COST YOU A SINGLE

You have the privilege of buving radio
supplies at wholesale. You have the
Assaciation behind you in carrying out
vour ambitions,

NEED NOT

CENT

spare tim=. Werner Iiichler, Roch-

ester, N. Y. is carning $30 a week for spare time.
7. T. Buckley, Sedalia, Mo., is carning as much in
spare time as he receives from his employer,

We will start vou i business. Our cooperative plan
gives the ambitious man his opportunity to establish
himself., Many have [ollowed this plan and cstablished
radio stores. Dlembership in the Association has in-
creased the salaries of many. Scores are now con-
nected with big radio organizations. Qthers have pros-
perous stores.

A vyear ago Clande De Grave knew nothing about
Radio. Todav he is on the staff of a famous radio
manufacturer and an associate member of the Institute
of Radio Engincers. He attributes his success to join-
ing the Association. His income now is 350% more
than when he joined.

ACT NOW-—if You Wish Special
Membership Plan

To a limited number of ambitious men, we will give Special
Memberships that may not—need not—cost you a cent. To
secure one, write todav., We will send vou details and also
our book. "Your Opportunity in the Radio Industry.” It
will open vour eves to the money-making possibilities of
Rarlio. Write today.

RADIO ASSOCIATION OF
4313 Ravenswoad Ave.
Chicago, il

AMERICA
RCR-9
Gentlemen :

Please send me by return mail full detdlk of »our
\lmﬂ\cmhm Plan and ’\1:0 copy of your hook,
in the Radio Industry.”

'
i

1

!

I

H

1

Special |

“Your Opportanity 4
]

I

i

¥

1

]

J
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WNBJ

1450 ke, 206.8 m, Knoxville, Tenn., Lonsdale Bap-
tist Church, 50 w, C

WNBO

1420 ke, 211.1 m, Washington, Pa., John Brown-
[ee Spriggs, 15 w, E, “The Voice ol Washington.
Pa.”

WNBQ

1460 ke, 205.4 m, Rochester, N. Y., Gordon P.
Brown, 15 w, E.

WNBR

1310 ke, 228.9 m, Memphis, Tenn., John Ulrich.
100 w, C

WNBW

1500 ke, 199.9 m, Carbondale, Pa., Home Cut
Glass & China Co., 5, w, E.

WNBX

1240 ke, 241.8 m, Springfield, Vt., First Congre-
gational Church, Ine, 10 w, E,

WNBZ

1290 ke, 232.4 m, Saranac Lake, N. Y., Smith &
Mace, 10 w, E.

WNJ

1120 ke, 267.7 m, Newark., N. J., Radio Invest-
ment Co., 250 w, E, “The Voice of Newark.”

WNOX

1130 kc, 265.3 m, Knoxville, Tenn., People’'s Tel.
& Tel. Co., 1000 w, C, “Smoky Mountain Station."

WNRC

1340 ke, 223.7 m, Greenshoro. N. C..
Nelson, 250 w, E.

WNYC

570 ke, 526.0 m, New York, N. Y., Department
oi Plant & Structures, 300 w, E. “Municipal
DBroadcasting Station of the City of New York.”

WOAI

1070 ke, 280.2 m, San Antonio, Texas. Southern
Equipment Co. (WBAP), 5000 w, C. “The Win-
ter Playground of America.”

WOAN

1250 k¢, 239.9 m, Lawrenceburg, Tenn., Church of
the Nazarene, 500 w, C, “Watch Our Annual Nor-
mal,”

Wayne M.

WOAX

1250 ke, 239.9 m, Trenton, N. J.. Franklyn J.
Wolff, 500 w, E, “Trenton Makes, the World
Takes.”

WOBR

1470 ke, 204.0 m, Portable, Harl Smith, 10 w.

WOBT

1460 ke, 205.4 m, Union City, Tenn., Tittsworth’s
Radio & Music Shop, 15 w, C

WOBU

1120 ke, 267.7 m, Charleston, W. Va., Charieston
Radio PBroadeasting Co., 250 w,

woC

800 ke, 374.8 m, Davenport, Towa, Paliner School
of Chiropractie, 5000 w, C.

WOCL

1340 ke, 223.7 m, Jamestown, N. Y., A. E. New.
ton, 25 w, L.

WODA

1020 ke, 293 m, Paterson. N. J., Richard E.
O'Dea, 1000 w. E. “The Voice oi the Silk City.”

WOl

1130 ke, 265.3 m. Ames, lowa, fowe State Col
lege, 2500 w. C.

WOKO

1390 ke, 2157 m. -Peekskill, N. Y., Harold E.
Smith, 500 w, E

WOMT

1350 ke, 2221 m, Manitowoe, Wis,, Mikado Thea-
ter, 100 w.

wWOO

860 ke, 348.6 m, Philadelphta, Pa, John Wana-
maker, 500 w, E.

wOOD

1150 k¢, 260.7 m. Furnwood, Mich., Walter B.
Stiles, Mnc., 500 w, C, “The Voice of the Whisper-
ing Pines.”

wOoQ

880 ke, 340.7 i, Kansas City, Mo., Unity Schoal
of Christianity, 300 w, C.

WOR

710 ke. 422.3 m, Kearny, N. J., L. Bamberger 8
Co., 5000 w, E

WORD

1190 ke, 252.0 m, Batavia, lil., People’s Pulpit As.
sociation, $000 w, C. “The Warch Tower—Radio
WORE.”

wOs

710 ke, 422.3 m, Jefferson City, ¥Mo., State Market-
ing Burean, 500 w, C. “Watch Qur Siate”

wWOow

590 ke, 508.2 m, Omaha. Neb.,, Woodmnen of the
World, 1000 w, C. *The Omaha Station.”

wWOwWO

1310 ke, 2289 m, Ft. Wayne, Ind., Main Auto
Supply Co., 2500 w, C

WPAP

760 ke, 394.5 m, Cliffside, N. J., Cavalry Baptist
Church, 300 w, k.

WPCC

1340 ke, 223.7 m, Chicago, I, North Shore Con-
gregational Church, 500 w C.

WPCH

920 ke, 325.9 m, Lloboken, N. J., Concourse Radio
Corp., 300 w.

WPG

1100 kc, 272.6 m, Atlantic City, N. J., Municipal-
ity of Atlantic City, 5000 w. E.

WPOR

1270 ke, 236.1 m, Norfolk, Va., Reliance FElectric
Co., Ine., 500 w, E

WPRC

1430 ke, 209.7 m, Harrishurg. Pa., Wilson Print-
ing & Radin Co., 100 w, E.
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WPSC

1000 ke, 299.8 .m, State College, Pa., Pennsylvania
State College, 500 w, £, “The Voice of the Nittany
Lion,”

WPSW

1450 kc, 206.8 m. Philadelphia, Pa., Philadeiphia
School of Wireless Telegraphy, 50 w, E, “First
Wireless School in America.”

WPTF

550 ke, 545.1 m, Raleigh, N. C., Durham Life In-
surance Co., 1000 w, E.

WQAM

780 ke, 384.4 m, Miami, Fla., Electrical Equipment
Co., 750 w, E.

WQAN

1300 kc, 230.6 m, Scranton, Pa., Scranton Times, -
250 w,

WQAO

760 ke, 394.5 m, Cliffside, N J,, Cavalry Baptist
Church, 500 w, E, “The Bible, The Whole Bihle
and Nothing But the Bible.”

WQBA

1260 ke, 238.0 m, Tampa, Fla.,, Amorc College,
250 w, E.

WQBC
1390 ke, 215.7 m, Utica, Miss.,, I. R, Jones, 225
w.,

1250 ke, 2399 m, Clarksburg, W, Va,, John
Raikes, 65 w, E.

WQBZ

1200 ke, 249.9 m, Vierton, W. Va., J. H. Thomp-
son, 60 w,

wQJ

670 ke, 477.5 m, Chicago, Ill,, Calumct Broadcast-
ing Co., 500 w.

WRAF

1440 ke, 208.2 m, La Porte, Ind., The Radio Club,
Inc., 100 w.

WRAK

1370 ke, 218.8 m, C. R. Cummins, Erie, Pa., 30
W,

WRAW

1260 ke, 238.0 m, Reading, Pa.. Avenue Radio &
Flectric Shop, 100 w, E, “The Schuylkill Valley
Echo”

WRAX

1410 ke, 212.6 m, Philadelphia, Pa., Berachah
Church, Inc, 250 w, E

WRBC

1260 ke, 238.0 w, Valparaiso, Ind., Immanue!
Lutheran Church, 250 w, C, “World Redeemed by
Christ.”

WRC

640 ke, 468.5 m, Washingion, D. C., Radio Cor-
poration of America, 500 w, E, ‘““The Voice of the
Capital.”’

WREC

1200 ke, 249.9 m, Whitehaven, Tenn, WREC.
Inec.,, 100 w.
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ONLY

$ for this PAC KARD
SUPER 8—-%250 A.C.
| ELECTRIC RADIO SET ¢

Direct From Our Factory

Today’s greatest radio! A

truly sensational offer! izgl?gagg
The Eight-tube Packarp to Back Gur
A. C. Electric Radio — a GUARANTEE

regular $250 set—shipped
to any home in the U. S, at direct from factory
price of only $99. And to prove our claims we
will ship this set to your home on

The PACKARD Engineers

have invented this most unusual, powerful SUPER-
Eight Tube Radio. Astonishing volume and tone quali-
ty. Remarkable selectivity and long-distance recep-
tion, Leading radio engineers unanimously agree that
there is no better radio made — regardless of price.

Let us prove this by shipping a set to your home on 30
days’ trial. Examine the set from A to Z. Let the most
exacting critics pass on its merits. And if, after the 30
day trial period, you are convinced that the Packard
Fight-tube Electric is fully the equal of any console
radio set selling up to $250—then, and only then, need
you decide to keep it at our factory price of only $99
—otherwise, return it.

WORLD’S GREATEST RADIO

Genuine Walnut Console Cabinet

Eight power{ful A. C. tubes and one genuine full-
wave vectilying tube—nine tubes in all. Supreme
quality throughout. Simple ta operate, Connect the
plug to electric socket and turn switch., Only one
dial 1o tune. One hunrdred per cent electric. Hand-
some walnut cabinet—two-lane genuine DUCQO fiu-
ish. Metal trimming finished in old gold. Marvel-
ous built-in, paweriul speaker. Size of cabiret is 54
inches high, 27 inches wide.

This marvelous set combines every new scientific de-
velopment in receiving sets—possessing beauty, refine-
ment, durability. Gets everything on the air from coast
to coast—irom Mexico into Canada, loudly, clearly,
and distinctly. Only one dial to tune in all stations.

You Save the Jobbers', Dealers’

and Salesmen’s Profits

The PACKARD Radio is shipped direct from cur factory.
All the in-between profits are deducted from the price of the
set and instead of paying $250 you pay only $99. Quantity
production, economy in selling, and only a small proft
for the manufacturer inakes this astounding offer possible..

MAIL COUPON NOW FOR
30 days?’ free trial offer €

Don’t miss this opportunity. Mail coupon at once for complete inform-
ation about the PACKARD A. C.— 8 TUBE ELECTRIC RADIQ and
our liberal 30 days’ free trial offer. No obligation on your part. Qur
£5,000.00 cash bend backs up our guarantee.

Packard Radios are also
made for BATTERY OPERATION
PRICED AS LOW AS $53

Packard Radio Company
2323 Milwaukee Ave., Dept. 355 Chicago,I11,

I am interested in Packard Radios and your $5,000.00
Bonded 30 days’ free trial offer and guarantee. Send
full details.

Name
PACKARD RADIO CO. ! ... )
2323 Milwaukee Ave. Dept. 355 Chicago, IIl. Cily oo Sl .

Tell "Ew You Saw It in the Citizens Radio Call Book Magazine
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WREN

1180 ke, 254.1 m, Lawrence, Kan., Jenny Wren
Co., 750 w, C

WRHF

930 ke, 3224 m, Washington, D. C., American
Breadcasting Co., 150 w, E

WRHM

1150 ke, 260.7 m, Fridley, Minn., Rosedale Hos-
pital Co., Inec, 1000 w, C, “Welcome Rosedale
Hospital, Minneapolis.”

WRK

1460 kc, 205.4 m, Hamilton, Qhio, S. W. Doron
& John C. Slade, 100 w, E, “The Voice of Ham-
ilton.”

WRM

1100 ke, 272.6 m, Urbana, Il
nois, 500 w, C.

University of Til-

WRNY

920 ke, 325.9 m, Coteyaville, N. J., Experimenter
T'ub. Co., 500 w, E.

WRR

650 ke, 461.3 m, Dallas, Texas, City of Dallas.
300 w, C

WRRS

1210 ke, 247.8 m, Racine. Wis.,
cine Broadcasting Corp., 50 w,

Racine Wis., Ra-

WRST

1420 ke, 211.1 m, Bayshore, N. Y., Radiotel Mig.
Co., 150 w, E, “The Garden Spot of Long Island.”

WRUF

1480 k¢, 202.6 m, Gainesville, Fla,, University of
Flerida, 5000 w, E

WRVA

1180 ke, 254.1 m, Richmond, Va., Larus Bros. &
Co., Inc., 1000 w, E, “Carry Me Back to Old
Virginny.”

WSAI

£30 ke, 361.2 m, Mason, Ohio, U. S, Playm(y Card
Co., 5000 w, E, “The Gateway to Dixie.’

WSAJ

1340 ke, 223.7 m, Grove City, Pa.,
College, 250 w, B,

WSAN

1150 ke, 222.1 m, Allentown, Pa., Allentown Call
Pub. Co., Inc., 100 w, E, “We Scrve Allentown
Nationality.”

WSAR

1410 ke, 212.6 m, Fall River, Mass., Doughty &
Welch Electrical Co., Inc., 250 w, E.

WSAZ

1200 ke, 249.9 m, Huntington, W. Va., McKellar
Flectric Co. o 100 w, E.

WSB

030 ke, 475 9 1, Atlanta, Ga., Atlanta ]'ournal Co.,
1N00 w, ‘The Voiee of the South.”

WSBC

1290 ke, 232.4 m, Chieago, IlI,
Co., Inc, 500 w.

Grove City

World DBattery

WSBF

1160 ke, 258.5 m, St. Louis, Mo., Mississippi Val-
lcy Broadcasting Co., 230 w, C

WSBT

750 ke, 399.8 m. South Bend, Ind., South Bend
Tribune, 500 w,

WSDA

1320 ke, 227.1 m, Brooklyn. N. Y., Amateur Radio
Specialty Co., 500 w.

WSEA

1140 ke, 263.0 m, Virginia Beach, Va.. Virginia
Beach TDroadeasting Co., Inc., 300 w. E, “The
Votee of Tidewater Virginny.”

WSIX

1200 ke. 249.9 m. Springheld, Tenn..
Vulcanizing Co., 150 w,

WSKC

1100 kc, 272.6 m. Bay City, Alich,, World's Sta_r
Knitting Co., 250 w, E. “Where the Swmner Trail
Begins.”’

WSM

890 kc, 336.9 m. Nashvifle, Tenn., Xaliouql Life &
Accident Ins. Co., 3000 w. C. “We Shield M-
lions.”

WSMB

1010 ke. 296.9 m, New Orleans, La., Sacnger Th_ea-
ters, Inc., 750 w, C, ““America’s 3ost Interesting
Ciry.”

WSMK

1010 ke, 296.9 m, Dayton. Ohio, Stanley M Krolin,
Jr., 200 w, C, "“The Home of Aviation.’

WSPD

1250 ke, 239.9 m, Toledo, Ohio. Toledo Broadcast-
ing Co., 230 w,

WSRO

1270 ke, 236.1 m. Middletown, Oblo. Harry W,
Fahrlander, 100 w, C. “We Sell Radio Only.”

WSSH

1040 ke, 288.3 m, Boston, Mass., Tremont Temnple
detlst Church, 100 w. E, “Stranger's Sunday
Home.”

WSUI

630 ke, 475.9 m. Towa City, Towa, State Uniy. of
Towa, 500 w, C. “The Old Gold Studie.”

WSUN

580 ke, 5169 m.
Chamnber of Commerce, 750 w, I

WSVS

1470 kc, 204.0 m, Buffalo. N, Y., Seneca Voca-
tional School, 50 w, E, “Watch Seveca Vocational
School.”

WSYR

1020 ke, 293.9 m, Syracuse, N. Y., Olive B. Mere-
dith, 500 w, E,

WTAD

1270 ke, 2361 wm. QDuincy. I, IHinois Stocl
Aledicine Broadeasting Corp,, 250 w. 500 6 fo 7.

WTAG

580 kc. 511’).U w. Worcester, Mass.,, Worcester Tele-
gram Pub. Inc., 250 w, E, ‘The Voice From
the Heart of the Commonwealth.’

638 Tire &

Clearwater, Tla, Clearwater
“Sunshine Ciry.”
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WTAM

750 ke, 399.8 m, Cleveland, Ohio, Willard Storage
Battery Co.. ,500 w, E, “The Voice From the
Storage Batlety

WTAQ

1180 ke, 254.1 m, Fau Claire, Wis,, Clyde 8. Van
Gordon, 500 w, C

WTAR

1270 ke, 236.1 m, Norfolk, Va., Reliance Electric
Co., Ine., 300 w, E, “Way Down in Old Virginia."”

WTAS

1090 kc. 275.1 m. Elgin, IIl.,
Corp., 500 w,

WTAW

620 kc, 483.6 m, College Station, Tex,, Agri. &
Mech. College of Texas, 3500 w, C,

WTAX

1210 ke, 247.8 m, Streator. TH.,
ware Co., 50 w.

WTAZ

1360 ke, 220.4 m, Richmond, Va,
Jr., and T. J. McGuire, 15 w.

WTFF

1480 ke, 202.6 m, Mt. Vernon Hills, Va., Inde-
pendent Pub. .Co., 10 w,

WTFI

1430 ke, 209.7 m, Toccoa, Ga., Toceoa TFalls Insti-
tute, 250 w, E.

WTHS

1320 ke, 227.1 m. Atanta, Ga..
nological High School, 200 w, C

WTIC

560 ke. 535.4 m, Hartford, Conn., Travelers Insur-
ance Co., 500 w, E, “The Insurance City.”

WTMJ

1020 ke, 293.9 m, Milwaukee Journal, Brookfieid,
Wis., 1000 w, C.

WTRL

1450 ke, 206.8 m, Midland Park, N. J., Technical
Radio Lahoratory, I5 w.

WWAE

1320 ke, 227.1 m, Chicago, Iil.,
rier, 500 w.

WWJ

830 ke, 332.7 m, Detroit, Mich., The Detroit News,
1000 w, E.

WWL

1220 ke, 245.6 m, New Orleans, La., Loyola Uni-
versity, 500 w,

WWNC

1010 ke. 2969 m, Asheville, N. C., Chamber of
Commerce, 1000 w, E.

WWRL

1500 ke, 199.9 m, Woodside, N. Y,, Wm. H. Rou-
man, 100 w.

WWVA

580 ke, 5169 m. Wheeling, W. Va., John C.
Stroebel, Jr,, 250 w. T,

Illinois Broadcasting

Williams Hard-

W, Reynolds,

Atlanta Tech-

Dr. Geo, F. Cour-
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FADA
CROSLEY

ATWATER KENT

and all other Standard
A.C.or D.C, Receivers

Meets the most ex-
acting demands for
beauty and quality
in a pleasing wvari-
ety of models. Cab-
inet work of char-
acter . . . walnut
throughout . ..
matched butt wal-
nut veneer doors
rich piano

Model R 43 has sliding drawer receiver ﬁIHSh. Model R 44 is a Combination Phonograph
rompartment. Ample space for cone speaker and Madio Console with G. E. Motor, turn
and eliminator. tahle, switch, volume conirel 2nd adapter,

electric pickup and aulomatic shutoff,

At your dealer’s or write for descriptive catalog. The
Excello Line includes many models fo fit any receiver.

CFELIL-O
Radio (onsoles

NATIONALLY ADVERTISED—NATIONALLY PREFERRED

Deqlere and Distributors Write for Complete Catalog and Franchise Details

EXCELLO PRODUCTS CORPORATION

4820-28 W. 16th St., Cicero, Ill. (Suburb of Chicago)

Tell ’Em You Saw It in the Citizens Radio Call Book Magazine
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U. S. Broadcasting Stations Listed by States

ALABAMA

Aunburn, WAPT

Birminghare, WBRC, WEEBQ
Gudsden, WIBY
AMoutgomery, WIBZ

ALASKA

Anchorage, KFQD
Juneau, KFIL
Ketebikan, KGBU

ARIZONA

Flagstaff, KFXY
Thoenix. KFAD, KFCB
Irrescott, KPJM
Tuscon, KGAR

ARKANSAS

Blytheville, KLCN

Iayetteville, KUQA
1ot Springs, KTHS
Little Rock, BN

GALIFORNIA

Avalon, KEWQ

Berkeley, KRE

Ihirkank, KELW

ElCentro, KGIIN

Fresno, K30

Hoilywood, KFQZ,
KNX

Holy City, XIFQU

inglewood, KMIC

La Crescenta, KGF!

Long Beach, KI‘ON KGER

Los Angeles, KEJK, K¥I,
KF8G, KGEE, KGFJ, Kd].
EFWB, KPLA, ‘ETBL

Oakland, KF\'VM KGO EKLS.
KLX, KTAB, KZM

Ontario, KFWO

I’flua(leua,t KPKP!Q% KP3N

Sacramento,

San GDiego, KFBC, KI'sD,

EFWI,

San I*ranclscu, KFRC,
KGTT, S KPP0, KYA

KMTR,

San Jose, K
Santa Ana, I\J\ TC
Santa Barbara, KI'CR
Santa Maria, BSMR
Santa Mouica. KNR
Stockton, KGDM,
Venice, KTVD

COLORADO

Celorado_Springs, KFUM

Denver, KFEL, KFUP, KFXF,
KOA, ROW, KPOI

Dupont, KLS

Edgewater, KIFXJ

Fort Morgan, KGEW

Grecley, K

{funnison,

Pueblo, KGDP. I\GHF‘

Yuma, KGEK

CONNECTICUT
Tiridgeport, WICC
Danbury, WCWS
Hartford, WTIC
New Heven, WDRC
Storrs, AC

DELAWARE
Wilmington, WDEL

DISTRICT OF COLUMBIA

Washington,  NAJA, WILAL,
WRC, WRMEF
FLORIDA

Clearwater, WEFLA

Gainesville, WRUE

Jacksonville, WJAX

TLakeland, WMBL i

ann Beach, WIOD, WMBE.
WOQAM

Orlando, WDEBO

Pensacola, WCOA

Sargsota, WIBB

St. Petersburg, WSUN

Tamps, WDATR, VWMDR,
WwQB

GEORGIA
Atlanta, WGET WwsB. WTHS

Macon, WAL
Toccoa, \’TI’I

HAawaAIl
Horolulu, KGHB, KGU

IDAHO

Bolse, KFAU

Jerome, KFXD
Kellogg, KFEY,
Pocatello, LKSII

ILLINOIS

Carthage, WCAZ
Chicago, KFEX, KYWW, WAAI‘

WEBM, WBBZ, WD
WOFL, WERW, “’ITH if
WEDC, WENR, WG
WGN, WHBM, WHRC,
WHT. WIBJ, \VIB.\[,
WIRO WIAZ, WIBT
WHRING, WKBI, WLIB
WLS, WAL, WAILBI,
WVEPCC, WQJ, WSBC
WWAE, WORD

Decatur, \WRAQ, WIBL
Elgin, WTAS
Lvanston, WHREHS
Galesburg, WEBJ
Forest Park, WNBA,
H.\rnsburg W BQ

Joliet, WCLS. WIBA, WEKBB
La Snlle WIR C

Mooseheart, \WJ

Peoria Heights, \\ MBD
Quiney, WTAD

Rockford, KFLYV

Rock Island, WHBF
Springfieid, WCBS

Streator,
Tuseola, \\'DZ
T"rb"m‘\
Zion, CBD

INCIANA

Anderson, WHBU,

Brookville, WEKBY

Crown Paint, \\ LBT

Culver, WCM

Evansyille, '\\G

Fort Wayne, \\'C'\VK WOwWOo
inry, WIKS

Indianapolis, WEFBM, WKBF
Kokomo, W2

Ia Porte, WRAF

Bbluncie, B

South Rend, WSBT

Terre Haute, KGI'0, WRPI,
WBOW

Valparaiso, WRBC
Lafayette, WBAA

10WA

Ames. WOI

Atlautic, KICK

Buune, KFGQ

(ledar Rapids, KWCR, WJAM
Clarinda, KSO,

Council Bluffs, KOII,
Davenport, WO

Decorah, KGCA, BEWLO
Des Moines, W [10

Marshatliown,
Muscatine, KTNT
Ottumwa, WIAS
Shenandnah, KFNI, EMA
Sionx OCity, BSCY

KANSAS

Concordia, KGCN
Independence, REVG
Lawrence, KFKU, WREN
\Ian!\attan', KSAG
MiXford, KFKB

Topeka, WIBW

Wichita, KFH

KENTUCKY

Hopkinsyille, "WFTW_

Louisville, WHAS, WLAP

LOUISIANA

Cedar Grove, KGGH

New_ Orleans, WABZ, WCBE,
WJIBO, WJIBW, WEKBT,
WSMB, WWIL,

Shreveport, KFDX, KRAC,
EK3B4a, EKWLEs, KWEH

MAINE

Baugor, WWABI
Dover-Foxeralt, WLBZ
Portland, WCSH

MARYLAND
B.ut:more, RAL, WOAO,
WFBR

MASSACHUSETTS

Boston, WATT, WBET,
WHIS, WERZA, WEEI
WNAQ,  WSSH, WMES

Chelsea. \WWLOE

Dartmouth, WMAFP

Bast Springfiefd, Wls&
Fall River, WSa
Gloucester, \VEL’S
lexingten, WLEX
Medford, WBET

New Redford, WNBH
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\Vebster, WIKEBE
Wellesley Hllls WBSO
Worcester, WTAG

MICHIGAN

Battle Creek \VLBP
Day City, WSKC
Berrien Spriugs, WEJMC
DLetroit, WAFE WEHBMH,
WCX & WJIR, WGHP,
WMBC, WWJ
Flint, WEFDE
Grand Rapids, WASH, WOOD
Lapeer, WMPC
Bast Lansing, WEAR
Ludington, WEBZ
Monroe, WEBL
Royal Oak, WAGM
Ypsilanti, WJBK

MINNESOTA

Barrett, KGDE

Collegevtille, WEFBJ

Hallock, WGEFK

Minneapolis, WAMD WCCo
WDGY,

WGMS, WHDIL
WLB, RHAM
Nortluield, KEMX, WAL

Westeott, KSTP

MISSISSIPPI

Columbms, WCQQ
Gulfport, WGCM
Utica, WQRBC

MISSOURI
Cape Girardeau, KEFVS

Carterville, KFPW
Columibia, KFRY

Independence, KLDS, XMBC
Jefferson City, WOS

Joplin, EH

Kansas City, KWE(C, WDAF,
- WHB, WLBF, WO0Q
Kirksvillee, EFKZ

St. Joseph, KGBX, KFLEQ
8t.  TLouis, EFQA, KEFLQ.
EKFWEF, XSD, EMOX
KWK, WEW, WIL, W‘IAY

IWSBE

MONTANA
Hardin, KGHP
Havre, KFBB
Kalispell, KGEZ
Missonla, KUOM
Vide, KGCX

NEBRASKA

Central City, EGES

Clay Center, KMMJ

Columbns, KGBY

Crand Island, EGEO

1humbeldt. KGDW

Lincoln, KFAB, KFOR, WOATJ

Nortolk, WIAG

Omaha, EKOCH, WAAW,
NAL, W

Raveiun, KGEW
Wayne, I\(xCB
York, KCGB

NEW HAMPSHIRE

Lacounia, WEAVY
Tiltou, WBRL

NEW JERSEY

Asbury Parle, WCAP

Atlantic City, WHAR, WPQ

Camden, WCAM

Carlstadt, WHAP

Cliffside, \\’PAP \VQAO

Clifiside Park,

Elizabeth, \\’IB:

Tersey Cily, WAAT, WEKBO

Tearmey, WLWIL

Midland Park, WIRL

Newark, IWAAM, WGCP,
WNI, WOR

Nerth Plainfield, WEAM

Daterson, WODA

TRed Bank, \WIBI

Secaucus, WGL

Unionn City, WBMS

Trenton, YWOAX

NEW MEXICO

Raton, KGFL
State College, KOB

NEW YORK

Auburn, W3IEBOQ
Bay Slm{eH VWRAT

Rironx,
rooklyn, WBBU. WSDaA,
WRAN. WREN WERS,
WLTH, WAD
Buffale. WEBR, WGR,
WEBW, YWEKEN, WMAK,
NENE

Canton, WCAD
Cazenovia, WMAC
Endicott, WNBEF
Freeport, WGBDB

btbaca, C

Jatmaica, WMRY
Jamestown, WOCT,
Tong Beach, WCLB
Long Island Glty WLBX

New York, WDBNY, WCGU,
WEAF, WGBS, WEMU
WHN JZ, WKBQ,
WAMCA, WMSG WNYC,
WPCH, WRNY

Peekskill, WOKOQ

Richmond Hill, WABC, WBOXL

Rochester, WABQO, SWHAM,
w NBQ

Saranac lake, WNBZ
Schenectady, WGY
Syracuse. X‘éFBL, WSYR

vD
Woodside. WWRL

NORTH CAROLINA

Asheville, WWNQ
Charlolte, WBT
Greenshoro, WNRQ
taleigh, WPTT

NORTH DAKOTA

Bismarck, KFYR
Devils Lake, KDLR
Forgo, WDAY

Grand Fnrks, KFJTM
Mandan, KGCU

OHIO

Akron, WADQ, WETO
Ashtabula, WIEW
Bellefontaine, WHBD
Cunton, WHBC
Cawmbridge, WEBE
Cincinnaii, WAAD, WFBE,
WHE,

WCAHL

R
Cleveland,
WJAY

Columbus,

hhmsheld WLBV

Middleton, WSRO

Shelby. OBR

Springfield, WCS30
Steubenville, WIBR

Toledo, WSPD, WTAL
Youngstown, WKBN WIIBYY

OKLAHOMA

Alva, KGFF

Tulsa, KVOQ

Chickasha, KOUW

Norman, WNA]

Oklaboma City, KFJF KFXR
KGCB, EGFG,

Picher, KGGT

OREGON

Astoria, KRJI

Corvalls, KOAO

Eugene, G—EB KORE

Medford,

Portland, E\EX, KFEQC,
KFIF, KR, KGW,
KLIT, ETBR KWBS,

KWJT, KXL, KOIN

PENNSYLVANIA

Allentown, WCBA, WSAN

Altoona, WEFBG

Carbondale, WNBW

Tast Pitesburgh, KDEA

Erie, WRAK

Grove bxty, WSAT

Harrisburg,” WBAEK, WDMBS,
WPRQ

Johnstown, WIIRTP
Kingstown, WABE
Lancaster, WGAlL, WEIC
Le Moyne, 3
Le\vlsburg, WIBU
MceKeesport, WMBJI

Oil City, WHBA, WLBW

Philadelphia, WABY, WCADO,
W, WEED, IWHEW,
WIAD, WIBG, wWIp,
WLIT, WNAT, VOO0,

Pittshburgh, KQvV, WAL,
WJAS

Reading, AW

Scranton, WGBI WQAN,
State College, WPSC
Wilkes-Barre, WBAX. \WBRE
Willow Grove, WALK
Washington, WNBO

PORTO RICO
Sap Juan, WEAQ

RHODE ISLAND

Cranston, WDWF
Newport, WMBA
Pawtucket, WECL
Providence, WOBR,
Ww. WJIAR,

WCOT,
WISI

SOUTH CAROLINA
Charleston, WBBY

SOUTH DAKOTA

Breokings, KFDY, EGOR
Dell Rapids, KGDA
Pierre, KGFX

Rapid City, WCAT
Sicux Falls, KS00
Vermillion, KUSD
Yankton, WNAX

TENNESSEE

Chattancoga, WDO .

Knoxville, WFBC, WXNBJ,
WNOX

Lawrenceburg, WOAN

Memphis, BC, WIIBQ,
WMBM, WMC, WNBR

Nashvxlle, w liAW. DAD.

SDrmgﬂeld WSIX
Union City, WOBT
White Haven, WREC

TEXAS
Amarillo, EGRS, WDAG
uT

K

Beaumont, EKFDM
Breckenridge, KI'YQ
Brownsville, KWWG
Collega S'.allul‘_\ WTAW
allag, KRLD, WFAA, WRR
Dublin, KFPL
El Paso, WDAH
Forth Worth KFjz,

AP

Galveston KFLX, KFUL

Greenville, KEPM

Harbingen, KHMC

Houston, KI'VI, KPRC, KTUE

San Angelo, KGFI

Ban_ Antonmio, KGCI, EGDR,
KGRQ, KTAP, KTs4A,

W
Waco, WJAD

KFQB,

UTAH

Jeronie. KI‘XD
Odgen, XKD
Salt Iake Clty, EDYL, KSL

VERMONT

Burlington, WCAX
Springfield, WNBX

VIRGINIA

Arlington, NAA

Mt. Yernon Hills WIFTF

Norfolk, WBBW, WIVa,
WPUR, WSEA, WTAR,
WSUF

Petersborg, WLIG

Riehmond, WREBL,
WRV. AZ

RVA,
Rouancke, WDBJ

WMBG,

WASHINGTON

Bellingham, K‘ 0’5

Everett, K

Lacey, ey i

Pullman, KWSC

K04, EQW
EPCB, KRSC, ETW, KVL,

KUJ, ERXO, KXA
Spokane, KFIQ, KFPY., KGA,

Tacoma, KKMO. VI

WEST VIRGINIA

Clarksburg, WQDRJ
Charleston, WORBU
Huntington, WSAZ
Vierton, BZ

Wheeling, WWVA

WISCONSIN

Appleton, WATZ
Belmt WEBW
Bau_Claire, WTAQ
Lo Orosse, WEKBH
Madison, WHA, WIBA
Manitowac, W(j\IT
Milwankee, WGWB, WHAD,
N,  WTMJ
Poynette, WIBU
TRacine, WRRS
Sheboygm, ‘WHBL
Stevens Point, WLBL
Superior, WERC
West De Pere, WHBY

WYOMING

Laramfe, KFBU
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AXL

n
M,,movr.n RADIg- P"°°llc-rs

Junior Rheostat
75c up to 400 ohms

AXLEY Approved Radio Products, /o (i
] i i 1 L Correct in

ever since t_hen [inception, have been orrect | 5.‘-%%

the first choice of the creators of many

of the most prominent and successful circuits.

B Built tc the
+ Highest Standard

Today, as you study the requirements of the
newer hook-ups you will ind Yaxley again
the first choice of the designers.

This choice of parts is vital. And when
Yaxlev parts are specified it means that with
their use vou have the greatest measure of
protection for your investnient in radio and
the most positive assurance of dependability
in set performance.

a
Radio Conven-
ience Outlets
$1.00 up

Add Good j .
Appearance to 75 Yaxler Approved Radio Products have kept

) Set Savisfaction pace with the developments and the growth
of radio. Today, with greater facilities in de-
sign and production than ever before, Yaxley
is geared to give you an even better service
than that which has made the name famous
in every part of the radio world.

} Made by Workers
of the Greatest .-
Skill { i

Insulated Phone Yaxley products are available ai most Pilot Light
Tip Jacks radio dealers and jobbers. In the mean- Bracket
25¢ per pr. time, let us send you our latest illustrated 50c

descriptive bulletin. Send us vour name
and address today.

Material of A

%W 0 YAXLEY MFG. CO. o e €
&  Dept. C,9 South Clinton St.  Chicago, IlL f;@ &

b..f(\

Ty € \J“ ‘S‘.:{\"\ T ‘;"" &

o
I[I ~pPROVED “A°'° “Ronucrs

OO LB LG 0GR 00

Tell ’Em You Saw [t in the Citisens Radio Call Book Magazine

Full Aulomallc
Power Control
$7.50

Cable Connector

Plag
$3.00 and up

R
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U. S. Broadcasting Stations by Frequencies

550 Kilocycles, 545.1 Meters:

KSD, KFUO, WMAK, WPTF, WFAA, KFDY,
WDAY

560 Kilocycles, 535.4 Meters.

WCAC, WTIC, WHO, KXxA

570 Kilocycles, 526.0 Meters:

WNYC, KYW, KFKX

580 Kilocycles, 516.9 Meters—Canadian
Shared:

WMC, WWVA, WTAG, WFLA-WSUN, KAMTR
590 Kilocycles, 508.2 Meters:

WOow, KLX, WEEI

600 Kilocycles, 499.7 Meters—Canadian
Shared:

WBAP, KTHS

610 Kilocycles, 491.5 Meters:

KGW, WEAT

620 Kilocycles, 483.6 Meters:

WJAR, WCFL, WEMC. KUSD, WTAW,
KFDM, KFBU, KFUM

630 Kilocycles, 475.9 Meters—Canadian
Shared:

WSB, WSUI

640 Kilocycles, 468.5 Meters:

WRC, KFI

650 Kilocycles, 461.3 Meters:
WNAC-WDBIS, KRLD, WRR, KFNTF, WCAE,
KUOM

660 Kilocycles, 454.3 Meters:

WJZ, KFRC

670 Kilocycles, 447.5 Meters:

WMAQ, KECA, WQT

680 Kilocycles, 440.9 Meters:

WIR-WCX, WIBG, KFS3D, WAAW

690 Kilocycles, 434.5 Meters—Canadian
Wave:

700 Kilocycles, 428.3 Meters:

WLW. WMATF

710 Kilocycles, 422.3 Meters:

WOR, KPO, WOS

720 Kilocycles, 416.4 Meters:

WGN

730 Kilocycles, 410.7 Meters—Canadian
Wave:

740 Kilocycles, 405.2 Meters:

WLIT, WFI, W(CCO

750 Kilocycles, 399.8 Meters:

WEAR, WTAM, WSBT, KHJ, KGBU

760 Kilocycles, 394.5 Meters:

KMA, KWKH, WHN, WQAO-WPAP. KTW,
KWSC, KOB

770 Kilocycles, 389.4 Meters:

WBLBM, WAAF, WIBT, WABI

780 Kilocycles, 384.4 Meters—Canadian
Shared:

WOQAM, WHDBF, KGO, WBS0

790 Kilocycles, 379.5 Meters:

WCAY, WGY

800 Kilocycles, 374.8 Meters: -

KNRC, WOC

810 Kilocycles, 370.2 Meters:

WDAT, KHQ, WLWL. WMCA

820 Kilocycles, 365.6 Meters:

WEBH, WJID, KM], WCSH

830 Kilocycles, 361.2 Meters:

WSAT

840 Kilocycles, 356.9 Meters—-Canadian
Wave:

850 Kilocycles, 352.7 Meters:

KLZ, WWJ, WEW, KFWB. KYA

860 Kilocycles, 348.6 Meters:

W00, WGBS, WIP, KVOO, KJIR

870 Kilocycles, 344.6 Meters:

WLS, WCBD, KWG, KFQUD

880 Kilocycles, 340.7 Meters—Canadian
Shared:

WAPI, WJAX, WHB, WOQ

890 Kilocycles, 336.9 Meters—Canadian
Shared:

WSM, KNX

900 Kilocycles, 331.1 Meters:

KFQB, WIAD, WHA, WLBL, WBZ, WBZA,
XSAC, KFJM, KSEL

910 Kilocycles, 329.5 Meters—Canadian
Wave:

\

920 Kilocycles, 325.9 Meters:

KOA, WRNY, WPCH

930 Kilocycles, 322.4 Meters—Canadian
Shared:

WRIIF, WHAS, WKAQ, KFAD, WIAS, KICK
940 Kilocycles, 319 Meters:

KOIL, KTAB, KQIN

950 Kilocycles, 315.6 Meters:

KDKA, KPSN, KPPC

960 Kilocycles, 312.3 Meters—Canadian
Wave:

970 Kilocycles, 309.1 Meters:

WARBRC, WBOQG, KOMO

980 Kilocycles, 305.9 Meters:

WHT, WIBO, WHAZ

990 Kilocycles, 302.8 Meters:

WGR, KSL, WNAX, WBRC

1000 Kilocycles, 299.8 Meters:

KFWO, KMOX, WI'SC, WDBAK

1010 Kilocycles, 296.9 Meters—Canadian
Shared:

WWNC, WEPS., WSMK, WDEL, WSMB,
KUQA, KQW, KGFwW

1020 Kilocycles, 293.9 Meters:

WODA, WTMJ, KPRC, WLBW, KGEZ,
WSYR, WGL, KGCH, KGDW

1030 Kilocycles, 291.1 Meters—Canadian
Wave:

1040 Kilocycles, 288.3 Meters:
WDBO, WENR, WNAT, WIAD, WKY,
WBET, KPLA, WBCN, KGBX

1050 Kilocycles, 285.5 Meters:
WBAL, KFAU, KLCN, WJAG, KMM]J, WCalL,
WDGY

1060 Kilocycles, 282.8 Meters:

WAIU, WEAQ, KFXF, WDRC, RVI

1070 Kilocycles, 280.2 Meters:

WHAM, KTAB, WOAL

1080 Kilocycles, 277.6 Meters:

WGHP, WKAR, KWWG, KEX, WDZ

1090 Kilocycles, 275.1 Meters:

WSSH,

WEAN, WFBM, KFPIL, K¥BB, KXFBK, KTBI,
WTAS

1100 Kilocycles, 272.6 Meters:

WDPG, WRM, WBAA., KFIB, WTFE], KSMR,

1\\\TL. WFDF, WsKC. 1\111" KKP, KRSC
1116 Kilocycles, 270.1 Meters:

KMED, KMBC-KLDS, WJAS KOV, WGST,
\VMAZ WISN, \VHAD KFLX, KGU, KOAC,
WOWE

1120 Kilocycles, 267.7 Meters—Canadianx
Shared:

WDAE, KSBA, KFLV, WAAM. WNT. KF WI,
WOBU WFBG, WLAP, WBAQ, WGCP
1130 Kilocycles, 265.3 Meters:

WXNOX, WOI, WHE, KTSA. WICC, WOws
1140 Kilocycles, 263.0 Meters:

WSEA, WIAZ, WMBI, WDAG, KGHP, KGFH,
}R/(iﬁ% WIBO, KTP\V KGEK, WIBI, WEADM,

1150 Kilocycles, 260.7 Meters:
WCMA, WOOT), WREBM, KGA, WHBA,
WCAU, WNBH, WFIW
1160 Kilocycles, 258.5 Meters:

WFERL, KOCH., KTUL, WIL, WSBF, WDT,
KDYL, WEBW, WNAL

1170 Kilocycles, 256.3 Meters:

KTNT, WCS0, WASH, WBBR, WEBJ, WLTE

1180 Kilocycles, 254.1 Meters:
KGFX, WRVA WREN, KTTKU, KMO, WTAQ,
\VCA\ WHEC-WABRO, KGDA

1190 Kilocycles, 252.0 Meters:

KEIK, WORD., WKIC, WGAL, WKBT,
WMIR, WKBT, KOCW, KFSG

1200 Kilocycles, 249.9 Meters:

KFKA, KFHA, WDBAX, WRBRE, KFRU.
WCOA, KFJFI, KRW]JI, \VIBR KFJZ. KTYR,
WBDBY, WSAZ, WREC, \VSIX WQBZ,
WCAZ, WHBY

1210 Kilocycles, 247.8 Meters—Canadian
Shared:

WFKD, WABW, WELEBE, WCAT, WIOD.
KFBC. KFW(C, KFIB. KWLC, WLCI. WRRS,
WDWF, WLSI, WABY, WJBA, WTAX,
KGCA

1220 Kilocycles, 245.6 Meters:

WGRBB, WHNDT. WLR-WGMS. WKRES WWL,

KFH, KLS. KFPY, KFIO, KGY
WAAT, WEYD, WFBF
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1230 Kils-.ycles, 243.8 Meters:

KSCJ, KRS, KI'CB. KGSX. WMBC, WTIBR,
WCAQ, WDOD, WCAD, KWUC

1240 Kllocycles, 241.8 Meters:

WFCI, WNBX, KFKR, WGES, KFON, WEBR,
WEBC, WI\IAL WEDC

1250 Kilocycles, 239.9 Meters:

KFJR, WOAN, WRAW, WJIAM, WNATD,
KGCU, WRBP, VVOA‘( WCAP, WSPD,
WQBT, WIBA, KWCR

1260 Kilocycles, 238.0 Meters:
WRAW, WRBC, WIBW, WABZ, KTFVI,
WIBX, WIBL, \VQBA \VADC

1270 Kilocycles, 236.1 Meters:
KHMC, KFDX, WGBF, KFMXN, KFWM,
WHAP, WMSG. WBXNY, \VTAR \VBB\\
WSRO, WHBC, WTAD

1280 Kilocycles, 234.2 Meters:
WMAY, KWK. KFQA, WMNDBS, WMPC,
WMAN, WIBY, KCAR, WJAK, WFBC,
WDAH, WCATI, WBBL

1290 Kilocycles, 232.4 Meters:

WNBZ, WIKS, WBRL, KUT, KF Q7. WHDBJ,
WHBQ KFEY KFJY, WLBH,

1300 Kilocycles, 230.6 Meters:

KFEQ, KGCL, KPCR, WQAN, WGBI, KFPV,
VVDB_T VVCOC WIBZ \'VAPD \VAAD KRE, .
KZM, KDLR K

1310 Kilocycles, 228.9 Meters:
WOWQO, WMBL, WKBE, KTAaP, WHBP,
KELW, WGBC, WNBR, KFIF, KTRR

1320 Kilocycles, 227.1 Meters:

K50, WJAY, WFJC. WCBJ, KIFUP, KFEL,
WTVH\S KGHB, WAIZ, WBBC WIBC, WSDA,
1330 Kilocycles, 225.4 Meters:

WMAC, WLAC-WDAD, KFIU, WAGM,
KGEN, KFZK, KFUR, WCBM, WCOT

1340 Kilocycles, 223.7 Meters:

WFAN, KFXR, WCAM, WPCC, KMIC,
KFBL, KXRO, WKAV, WSA]J, I\GOP W\RC
KGFK, KF¥S, WOCL, WCRW WEBQ
1350 Kilocycles, 222.1 Meters:

WSAN, WCBA, WHBD, KGEFL, WGCM,
WAMD, WHBF, WOMT, KGBY, KWKC

1360 Kilocycles, 220.4 Meters:

KGTT, KGCI, KGRC, KXL, WTAZ, WMDRBG,
\VI{B\—V \\’]BK WHBU, !\RAC WMBO,
KGFI, KSTP, KFQU, WKB

1370 Kilocycles, 218.8 Meters'
EKOW, KGEW, WKBC, WRAK, WCGU,
WKBO VVl\BO

1380 Kilocycles, 217.3 Meters:
WEKBW, KEOW, WKBYV, KIFOR, WIBU,
WKBS, 'KGDM

1390 Kilocycles, 215.7 Meters:
KGER, KFVD, KGCB, KGTFG. WOKO, WLEX,
WOBC, WCLS, \VEHS WHFC, WKBB,
WEKBI

1400 Kilocycles, 214.2 Meters:
KFEC, WEEN. WMBW, WLBG. WJIBLU.
KPI \’I WCWEK, KFWF

1410 Kilocycles, 212.6 Meters:
KGIJ. WRAX, KGBZ, KTULE, WKBP, KWEA,
KGGH, \VSAR WIBL

1420 Kilocycles, 211.1 Meters:
WRRS, WRST, WX IR0, WATES, WRAH,
KIFCR, KPYO WCDA, WLOE

1430 Kilocycles, 209.7 Meters:
KVOS5 WPRC, WIVA, WLBC, WAIBM,
WLABF, K500, KGHA-WLBY, KFGQ, WTFI,
KGHF, KFXJ, WCBS, WLIC

1440 Kilocycles, 208.2 Meters:
WGM, WLBZ, WIOW, WEDH, WIPW,
WNBA, WRAF, KGCN, KGCR

1450 Kilocycles, 206.8 Meters:
WPSW, WAMR]J, WLBV, \V\IBJ WNBE.
KGGF, KGDR, WHPP, WTR

1460 Kilocycles, 205.4 Meters.
WNBQ, WKBL, WABF, KFXY, KGDE,
KGFF, WRK \VOBT WMBD. KGEO
1470 Kilocycles, 204.0 Meters:
KFXD. WILBN, WMBA, WBRZ, WHBL,
WIBW, \V]\IBII WEKEN, WSVS, KFBI,
WIBS, WLBX, \V\IBQ, WOBR KGES, KGFO
1480 Kilocycles, 202.6 Meters:
KVL, WTFF, WRUF, WTFF, KYL
1490 Kilocycles, 201.6 Meters:
WALK, KPOF, WATT, WCBR, WGMU,
\VI{B\I \«VIBJ, WIBI\«I WKBG

1500 Kllocyc]es, 199.9 Meters:

KWBS, KUJ, KORE, WCLB, WNBW, WBKN,
WBMS, WKBZ, WWRL, KLIT
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Canadian Stations

Call
Mova Scolla
Halifax: (Lurlu,n Tlotsl station, Northeen Electric Co..
Ltd.) . ‘CHNS
Prince Edward Island
Charlottetown: General during winter -CrOY
Suwnncrside: 13, T. Holmun, Lid LCHGS
New Brunswick
Fredericton ........... .CENRB
Moneton: Canadian Natmnal It;ulwa:,s CNRA
Quehes

Montreal: Northern Electric Co.. Ltd L CHY G
K. Fontaing . RC

Ia Presse Publishing .
Canadian DMarconi (}o..
Canadian  National Railways.
olher local statioms..
Quebec ...
Lo Soleil .

St

Fyacinthe ..oc.iieioono
ontarlo

Rowenville: Gooderlinmn & Woorls, L. oo CRGW
Flamilten o
Jack V., Eliott,

YWentworth Rddw Suy:plg
Burketon Junction ...

Cobalt - .
Tiuntsville; A. Sta Sles .
Troguois Falls: Ah]tlbl Tower & I
King: York Co..
Kiugston: Monarch B.xtrers L‘u

Queens University
Kitchener: O. Rumpel_
London: London Ires

Midland: E. O. Swan
Ottawa: J. R. Booth,
Canadian National Railways
Tr. G. M. Geldert. (For Nuaws Radio 4

Prescott: Radio Association of Puscolt .
Prestori: Wallace Russ
Searhore  Station.
Turonto: Star Pu & Irmnrg Co.

Toronto Radio Reamrch Society

Dominion Battery Co., T.td..
Canadian Broadeasting (mp
Canada National Carbon
Northern Electric Co. Uses eqmpmeut “of other
Incal stations ...
Jarvis Sireet Baptist Chureh.
other stations ...... 5
Evening Telegram. Uses cqnmumnr of local stations
Canadian  National TRailwa Tses eaquipment of
other local stations. .. -
St. Michael's. Cathedral..
Thorobeld: D. JT. Fendell.

“Projected... ...
Co,....

CNRT
CRSM

200

EES BRI PO LMD DG B

[N

v

(RS}

Saskatchewan

Moose Jaw
Rtegina: I, 5
Leader Publ]shmg (u Ltd..
Canadian National Lailways
equipment
Sask, Co-op. Wheat Prod.,
Saskatoon: The Tlectric Shop..
International Bible Students’
Wheaton Elecurie Co.. .
Canadian  National T‘\allwn,\ Uses equipment
other Joeal stations..... ..o .

Unity: llotce N. Siovin
Yorkton: Winnipeg Grain Exchange.

Alberta

Calgury: W. W. (Grant Radio, Ltd..
The Alberta DPacific Grain Co
Calgary Herald R
Canadizn National Tlnilwas";

other local stations...

Radic Service & Rcpair Shop. .CJC1
Fidmonton: Internativnal Bible Students CHCY
Alberta Pacific Grain Co. CRLC

Christian & Miss. Aliance..
University of Alberta..
Radio Supply Co., Ltd.
Tdmonton Tourml ...
Canadian  National Rails
ather local stations..
I.ethbridge: J. E. Daliner.

5. Uses eaquipment

British Columbla

Durnaby: International Rikle Sluwdents' Assn.. ... CEVe
Kamloops: N. 8. & Sons aud Weller &

Weller e . .
Aission C E. R. Streeter.

TWestminste

New WWeskminster:
Sea Tsland
Vanecouver:

A Holmstead & Wiltiam Hanlo

G. W. Deauville..
A, Halstead & Wm. Hanlor
Central Presbyterian  Chureh

Radio Corporation of Vancouve
Daily Drovince .

Unifed Churely of Canada.
Canadian National Thll\m
Sprott-8haw Radio

N CF
Prramid Temple Snc' ipment of othercL

q
P
<
3

BW  wopold
Azl = D
[EICEd

SBBIW

Ly

Lo pim @@ R

-

S R N N N e D g

Short Wave Phone and Telegraph Stations

2XK, Schenectady, N. Y,
I\IU Guadalupe, Calif,
2XE, Richmond Hill, N. Y.
ﬁ\BR KFWB, Los Angeles.
2XI, Schenectad NOYL
2:\ AQ-WOI, \'e“ark N, J.
\ DA, Bast Pittsburglh. I'a
KDKA. Fast Pittshurgh, Pa.
XAL-WLW, Harrison, Obio.

Calif.

chbeooons

PR

8

Short Wave Television Stat

ID WSS OS
[ty e

15050005 100250 i e
SOOI ISt

WOFL,
WY, Schenectady,
2XT. Schenec
2 Y, Scheneotaly,
AL~ \\’[{\IY

2
ZXI,
K

DK A. Fast Dittshurgh, Penn. |

Tepn.

Lﬂs .'\nge'l?s

Cal K. . Mg Ogmer

4XA 2400-2500 12 WREC, Inc., dcmphis,

axpy 4500-4600 66.67-03 R, C. New York City,

[q%) 4500-4600 66.67- Tobert I3 T’Aﬂ'l%h

2XDES 4600-4700 33.22 New York Cit;

BXAY 4T700-4800 (G3.83 \\eslmglmme Tlec. Co.. \Plitsb\ngh
2XDur 4800-39409 62.50- H. T Smith. Beacon, X

1XAT 4800-4900 62.30- 7. 8 Dodge, Lexington.

pICEE

3

t Pittshurgh.
WB, Los
Chicago,

rady,

Scheneeindy.

Aper-
tares

Capii. L
a.

{10

=l 9

ons

)
z

QOwner
Chicago Fezlemnon

A s
61.0-80.50
$1.22-60.00 i Tenkins,
46,721 C. Tenkins,
30.91  Radio W
21.96 General Elootric Co.,
19.87-19.74 2, A, New York €
10°587-18071  Westinglinnze Blec. Co.,

of Labor,
Washingtor,
Washington,
New York City, N.
Schengetad)

Incal stations TEC
Manitoba
Winnipeg: Manitaha Telephare Systemm......o..oo.o. CKY 334.1
Canadian ativnn]l Railways. '[Heq eqmpment of
CKY ... S ~L.CNRW
Ta. 2 LKDRA E:h( Piteshurgh,
Angeles. (alif. E WOWG. 1. Wayne, Ind. (Dlmn»]_
2 2XE-WABC. Richmond Hill, N. Y.
22,02 ZNAD-WGY, Sphenectady, N. Y.
N Y. %‘ 06 tf\D Sc};}eneclad\ ,‘i LS
Coyoresvilis, N, I 2 2X AT, Schenectady, N. Y.
N * i%3 WBQ, Schenectady, N, Y.
13, 3XAW, Sclienectady, Y.

Power

19 o DOt
MOOPD
SO0

o
- o

= e
(S E=T-1=U]

Aper-
turm

Chicago.. 8
G.

D. C.

N.X.

48
94

Pittsburgh, Tal .

Foreign Broadcast Stations

Foreign broadcast station lists are kept up to date through freguent
checkings. Lack of space prevents running the list is this issue.

However, those interested in such lists may secure a copy gratis by
writing a note requesting such a list, addressed to the Editor.
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DIALS DIALS
KC_ | Meters | STATIONS o 2 KC | Meters) STATIONS 1 2
|
1500 | 199.9 ] I \ 1020 | 293.9 | ] { I
1490 | 201.2 | 1010 296.9 | } |
1480 | 202.6 | ‘ | 1000 | 299.8 | R 1
1470 | 204.0 | T T 990 302.8 | | -
1460 | 205.4 | ! 980 | 305.9 | |
1450 | 206.8 l | 970 | 309.1 |
1440 | 208.2 | \ 960 312.3 | |
1430 209.7 | i \ | 950 315.6f i \
1420 | 211.1 ) 940 | 319.0 |
1410 | 212.6 | ' 930 322.4 ‘
1400 | 214.2 ' ! 920 | 325.9 !
1390 | 215.7 ~4 ? 910 | 329.5
1380 | 217.3 ~ -‘ 900 | 333.1
1370| 218.8 - | 890 | 336.9
1360 2204 \ T 830 3407 } i
1350 | 222.1 | I 870 | 344.6 | ) I .
1340 | 223.7 860 | 318.6 |
1330 | 225.4 o " . ~ 850] 3527 ' |
1320 | 2271 | — 1 | 80| 356.9 | -
1310 | 228.9 | \‘ © 830 361.2 |
1300 | 230.6 ; | 8200356, |
1290 | 232.4 - sw0lgr02! )
1280 234.2 ? I 800 3743 | - ]
1270 | 236.1 = _Lk ~T90/3795 - B
1260 238.0 | 1 780 384.4 o ‘
1250 239.9 | 4_7~— ,.77“ 770| 3894, - i ]
1240 | 241.8 | | 760|945 | -
1230 | 243.8 750 399.8 | - i
1220 | 245.8 | ) 740 40521 - !
1210 2478 | ] .1 730| 4107 | .
1200 249.9{ b 720 | 416.4 i
1190 | 252.0 | B = 10| 4223 | ]
1186| 2541 | ) ’ 700 428.3 | - B o
1170 | 2563 | £ - 60l4as| | \
1160 | 258.5 | 630 | 440.9 o ‘
1150 | 260.7 B 670 447.5i S 1
1140 253.0‘ ) - 660 | 4543 S N
1130 | 265.3 | ; 650| 461.3 | ! 1
1200 2677 __ - 6t0las85y L
1110 270.1“ 630 4759 o 0 o
1100 | 272.6 . 620| 483.6 | !
1090| 275.1 - = “6l0| 915, ] h T
1686 | 277.6 ‘ 600 | 499.7 - L
1076 | 280.2 590 | 508.2 | i
1060 | 282.8 | 7 L 580 5169 | - )
1050 | 285.5 570, 526.0 | B
1040 | 288.3 | 560 | 535.4 | ‘ i

1030 ‘T9f.1— l

550 ] 545.1 |
|
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TRADE MARK REG.L.S, PAT.OFF.

Quality Radio Products

Standards of Excellence for Radio Reproduction

HE real worth of any radio set depends upon ““tone

quality’’——the ability to reproduce music as it is
broadcast from the studio. The problem has never been
one of refining the radio frequency amplifier — it has
always been the manufacturers of audio systems who
have had to develop their products to reach the pin-
nacle of natural reproduction.

Long before broadcasting was thought of, The
American Transformer Company had gained a reputa-
tion of manufacturing quality products. Since the era
of broadcasting, this company has occupied a unique
position in the development of quality products for
Radio Reproduction. AmerTran productshavebeencon-
sidered tooexpensivefor setmanufacturerstouseintheir
commercial receivers, so it has developed a clientele of
set builders who want, first of all, natural reproduction.

AmerTran products are never built down to a price—rthe pro-

cedure has always been reversed — ““How good can it be made—
then reduce the cost by applying economies in manufacrure.”

The products shown on this page are but a few of the thirty
odd AmerTran devices in the field of radio reproduction, each of
which has atrained the degree of perfection necessary to be intro-
duced as an AmerTran product. The facilities of our engineering
department are at che service of every one incerested in better radio
reproduction. We will answer to the best of our ability any ques-
tion in the audio or power fields.

AMERICAN TRANSFORMER COMPANY

Transformer Builders for more than 28 vears

200 EMMET ST. NEWARK, N.J.

Wﬂmm DA A T T P R K AT

Tell "Ian You Sawe It in the Citizens Radio Call Book Magazine

AmerTean ABC Hi-
Power Box—oo volts
DC plate volage, cur-
réog up £0 110 ma; AC
filamenr  current for
rectifier, power ! cs
aod sofficient 26 and
217 AC Tubes for any
set. Adjustable bias
voltages for all tubes.
Price, east of Rockies
—Tless cwhes—3§y5 00,

AmerTran Push-Pull
Power Seage (illustraccd
belowy—completely
wired with input rrans-
Formcr and a choice of 4
output craasformers de-
pending on speaker and
power  tubes.
Adaptable 0
171 Of 210
rabes, €ones or
dynamic type
speakers.
Price,castof
Rockies —less
tubes—$36,00.

AmerTran Deluxc Audio
Transformer, Standard
i ol Excellence lst Stage:
.'I Turn Radio, 3: 2nd
! Siage; Turn Radio. 4.
Price. each §10.00.

i AmeTeao  Push-Pull
Amplifier —complete
2 stage audio ampli-
fier. First srage Amer-
Tran Deluxe and sec-
ond siage AmerTran
2 Push-Pull for two
Power Tubes. Choice
. of standard amplifier
+H or UX 227 AC for 1sc
stage and two 171 Gr
WO 110 power tubes
forsecond seage, Price,
cast of Rackies — less
tubes—$§60.00.

Push-Pull Anmplifier, ABC
Hi-Power Box aod Push-
Pull Power Suge licensed
under parents owned or
controlled by RCA and may
be bought complete wich
tal.es.
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Before tearing down the audio end of your receiver and putiing in push-pull
amplification, make sure the B power supply which you are using will [urnish
sufficient current for the set when push-pnll is used. A simple way of deter-
mining whether the power supply will effectively operate the push-pull com-
bination, is to place a resistance load across the negative B and high voltage
terminals of the eliminator and a milliammeter in series. By adjusting the vari-
able resistance the load may be changed so that you can tell the maximum
output of the eliminator in milliamperes. However, this is not a complete test
because you still do not know the voltage at which this current is available:
Therefore, a voltmeter should be used to check the voltages available under
the different loads imposed on the power supply. If ample current and wvoliage
are available. as shown by the test, then it i1s advisable for you to install push-
pull amplification. If the veltage or current is not sufficient, it will be necessary
to either secure a larger power supply or else remain content with the present
audio amplifying system.

In cases where a builder wishes to use a soldering lug on a binding post or
terminal that is too large to go through the opening in the soldertng lug, he
may find it expedient to clip off a pertion of the lug’s rim, as shown in the
illustration, and then merely place the lug under the terminal. In the photegraph
above, the lug being held in the hand has been clipped and is ready for
placement under the terminal as shown at the lower portien of the meter.

It's a far cry from radic to a house telephone, but many times the operator of
a set is forced to turn off his radio in order to talk on the telephome. A simple
way of killing the interfereuce which a reeeiver produces in a telephone set is
shown in the photograph above. Placing the thumb in the mouth of the trans-
mitter and pressing against the grating will prevent noises within the room
being picked up by the microphone competing against the voice of the party at
the other end of the iine When the user desires to talk he merely releases his
thumb from the mouthpiece and converses. When he desires to listen he places
his thumb in the mouthpiece and all local noise is elitinated.

L P T P T o a7 e 2 e o el e L i o e el D g e g o e ek e e B T o e e T g i e e e D L Pl 7
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No, the gentieman is not reeling in a_ tarpon. Instead he is merely twisting

rubber covered wire so as to use it for filament leads in receiving sets. Twisting

of wire by hand is a very tedious job and the finished job is never a success.

However, when it is done with a twist drill, the turns are efficiently spaced

and the finished job appears workmanlike. The chuck on the hand drill will

easily accommodate the two wires which are [astened at the other end, so that
when the drill is turned a slight pull is exerted on the wire,

Many fans lack a systematic method of testing for trouble in a superheterodyne

The above photograph shows a trouble shooting chart attached to the wall

which the repair man is consulting to determine the cause of trouble. Of

course, an expert might not need such a guide, but those who are not thor-

oughly acquainted with superheterodynes might be helped by the use of such
a chart as is illustrated in this photograph,

e o P i A 7 e e d 2 e g 7 7 e e P e,
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Frequently the owner of a set having a speaker or head phone cord that has
seen 1nuch usage will discover that the cord has become open. One of the

simplest ways of fAnding an open circuit inside of the insulated cord is by

putting a meter in series with a C battery, connecting one end of the cord to

the battery and the end of the meter connected to a pin or needle, by

of which the operator may probe through the insulatien in an endeavor to
the point at which the wire inside has broken or frayed.

means
locate

Although you may not think of it at frst, it is generailly a good idea to dis-

connect your C hattery when tinkering with the set. This is especially applicable

where using a C battery of from 16 to 22 volts on the power tube in the last

stage. If by accident in your tinkering you should short grid to flament

terminals, you are guite likely to burn out the filament of your tube due to the

excessive voltage. The salcst way is to disconnect your C battery when working
on the inside of the set.

Having a battery operated receiver, many fans may not wish to rewire their
particular receiver for alternating current tubes. A simple way of using four
prong A. C. tubes in a D, C. set without the necessity of rewiring is illustrated
above, where the two filament prongs are clipped off close to the base and a
soldering lug placed over and soldered onto each of these lugs. A short length
of twisted flexible wire is then attached to the soldering lugs and goes to the
filament transformer. The old fAlament wiring of the receciver is left unchanged
the tube being inserted in the socket in the conventional way.

T 2 ey e P Ly o 2 e e L P L P T UL
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A simple and inexpensive method of paralleling grid leaks to secure a definite
value is shown photographically abowve, where two resistances are held firmly
together with a rubber band. On many occasions this may be done to secure
a lower value of resistrance than is represented in a single cartridge. For
example: If you have two 1 megohm leaks, paralleling them will give you
700,000 ohms. By the same token if you have no 214 megohm leak and you
Fappen to have two 5 megohm leaks, “these two in parallel will give you 2%
megohms,

It is not good policy to allow the speaker cord to lay along the panel or close

by the radio set, because of the possibility of a feed back, With the speaker

in the position as shown in this photograph, trouble is certain to result, Moral:
Keep your speaker and its cord away from your set,

The human ear is quite finicky in its choice of tones that are agreeable. In
some cases an_individual will find that the sound from his speaker is a little
annoying, possibly through the presence of sorhe of the high Irequencies. This
may be bothersome to one individual and yet not to ancther. In case you wish
to shift the pitch of your speaker a trifle, it may be accomplished by placing a
fixed condenser across the output terminals of the output transformer. as shown
in the photograph above. .It may require two or three tests with different size
condensers to seeure exactly the tone you desire, but within certain Hmits the
pitch may be shifted around at will,
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Quite often in superheterodynes or other multi-tube sets. the condenser plates

might be set into wvibration by the sournd waves emitted by the speaker. To

prevent the jarring of the plates on the condenser shown in this illustration, =

wire hook, a piece of felt and a small strip of bakelite have been provided by

the manufacturer, which are attached to the condenser rotors and which serve

to damp out any tendency towards vibration. Such an expedient has cured
more than one case ¢f sympathetic vibration trouble.

When scldering portions of a receiver inside of the cabinet and with the set
hooked up, it is always advisable to take off the ground connection on the
receiver so that if by any chance the so!dering iron is grounded to one side of
the line, a short circuit cannot take place when the iron happens to touch a
connection in the receiver which is normally grounded. While it is not cus-
tomary for irons to be common with either side of the line, nevertheless an iron
which has seen considerable service might be touching the heating element
inside and if the ground were left on the set when soldering is being done
this would establish a short circuit which would likely blow out the fuses in
the house.

LAY LTS TS TATTAA AT TSI
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The R EMLE R

HIELD-GRID RECEIVER

U”l.t CO”StT‘”CtiOn Gl'vé‘s « « + all the advantages of the

Superhet . .. plus ease and speed of assembly . . . plus
prices that compare favorably with factory-built sets.

EMLER never has failed—and never will fail—to deliver honest dollar-
for-dollar value to its customers. Now Remler brings out the new ©29,”
a new 8-tube Shield-Grid Receiver, including a Selector-Amplifier Unit,

built, wired, and tested at the factory.

Eight tubes line up thisway: onc stage of shield-grid radio frequency amplifi-
cation functioning at the frequency of transmission, a regenerative first detector,
an oscillator, 3 stages of shield-grid intermediate amplification functioning
at a frequency of 115 kc,, a second detector and a first audio stage.

By concealing all wiring under the pressed steel base, the appearance of the
“29” is made fully equal to the most elaborate factory-built job.

You will never be satisfied with less than the “29” and there’s no set that
excels itin all-round performance and freedom from critical adjustments. We
want to send you complete information and constructional derails on the ©29.”

When you read all the “dope,” when you realize that yon can build it in one evening,
when you appreciate the advantages of unit construction, you will want to join
the advance guard and enjoy Sujrer-Performance from this new Super-Receiver,

Use the coupon below, and keep up with the march of Raaio Progress.

Power Amplifier

fortbe“ ) REMLER
REMLER “29 “Division of

Gray & Danielson Manuiacturing Co.

NEW YORK 260 First Street, San Francisco
CHICAGO :
g K N5 N N N _JN N _N B _§8 § B N-8_ § B _§ 3§ _§R_B§B_§_ 8 - W _§N_ N N B2 §N § /|
REMLER DIVISION, GRAY & DANIELSON MANUFACTURING CO.
260 Ficst Streer, San Francisco, Califoraia.

Gentlemen: Please send me:

D All the “dope™ on the 29", [ Bulletin Service for Professional Set Builders-

Narme —= .z = — cdddress_ e
City. — = _State
CRCB-9 Do you build and sell sets?

Tell "Em ¥ ou Sow It in the Citizens Radio Call Book Magazine
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Screen Grid Six Has Low Cost,

Performance and Appearance

S-M 720 Designed for Greater Selectivity, Better Quality and
Simpler Operation

i

|
il

Fig. 1. This photograph shows the rear view of the 720 Screen Grid Six described in the accompanying article

ROFESSIONAL set builders and broadeast listeners in

general are finding this season major improvements in the

application of the screen grid tubes to custom built or home
assembled receivers. Even last year, swhen the screen grid tube
was first announced, it showed a marked superiority over the
conventional 201-A, if on no other scorc at least in its ability to
be used without an oscillation tendency. However, in the ten or
twelve months that the screen grid tube has been on the market,
much engineering energy has been expended in producing circuit
designs whereby a maximum amplification could be secured from
this tube consistent with selectivity, stability and ease of control.

As yet this tube has not appeared in any of the factory built
recetvers and for that reason the professional set builder or the
home assembler is enjoying considerable prestige and satisfac-
tion through his ability to have a receiver giving maximum per-
formance with these tubes.

One of the first popular tuned radio frequency circuits employ-
ing the screen grid tubes was the Silver Shielded Grid Six de-
scribed in the January, 1928, issue of the Citizexs Rapio CaLr
Boor Macazive. With the experience gained during the past
ten or twelve months and the performance of the present season
receivers, one must realize that the screen grid tube has marked
a definite turning point in radio reception and has served to
increase the dependable reception range of popular designed

radio sets tremendously, hringing within range stations and pro-
grams not previously heard.

Is Fully Shielded

The new set described in this article has been named the 720
Screen Grid Six and is a dual control, fully shielded six tube
tuned radio frequency circuit, combining performance and low
cost. It also possesses such features as a metal chassis, antigue
brass escutcheon and an all metal shielding cabinet, providing a
dignity and distinction of appearance equalling that of more
expensive factory made receivers.

To the enthusiastic fan performance counts, so performance,
low cost and appearance are points upon which a radio receiver
15 judged. In average residential districts in and about Chicago,
Screen Grid Sixes have brought in from forty to one hundred
stations in a single evening during the month of June. Selectivity
1s such that 10 kilocyele separation from focals may be secured.
The use of the new Clough audio system provides excellent tone
quality and the elimination of hysteretic distortion gives a new
depth and brilliancy to the tone.

The receiver has three stages of tuned radio frequency ampli-
fication with a tuned antenna input, a detector, two high gain
audio stages in which a 171, 210 or 250 power output tube may
e uscd. Phonograph record amplification may be had. Radio

(This receiver tested and all illustrations made in our laboratory)
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Fig. 2. The power supply systemn recornmended for use
with this receiver is shown above

frequeney stages are individually shiclded and are tuned by a
three-gang die cast condenser of great rigidity and accuraey.
The whole receiver is mounted upon a pierced and formed steel
chassis 2115 inches long, 91% inches wide and 3§ inches high, to
which all parts are attached.
escutcheon control panel carrving the two knobs for the two
vernier drum dials, an antenna selective adjustiment and a smooth

At the front i1s an antique brass

volume control which in its “off™ position turns off the entire set

Modern Antenna Circuit
s . . . » . _
T'he receiver is inteoded to be haused in the new Silver-Mar-

shall iype 700 metal shielding cabinet, or it may be mounted in
anv console or other table cabinet. Great care and attention has
lieen given to each individuzl crcuit, and almost every step
{hroughout the design shows some unusual innovation. To the
antenna circuit, for instance, especial care has been given. In
ordipary reccivers, an untuncd antenna input circuit having no
inherent amplification is used. Lor the 720 the best practical
input circuit that could be devised is used. The result is an actual
r.f. voltage step-up of from 63 to 100 times throughout the broad-
cast hand, coupled with considerable gain in selectivity. This
antenna input gain developed before the first r.l. tube is in itself
equal to two average stages of r.f. amplification. The high gain
is achieved through the use of an antena coupling coil having
only about balf the r.f. resistance of the hest previously available
coils and placed in the circuit with a small antenna selectivity
condenser allowing maximum voltage step-up at all waves. This
coil is tuned by the left-hand, SELECTOR I, drum, and exhibits
much apparent selectivity as does the oscillator dial of the
average super.

The antenna coil feeds into the first screen grid r.f. tube, which,
in turn, feeds one of three small r.f. transformers housed in the
left-hand copper stage shield. The three screen grid r.f. amplifier
tubes each fced an identical transformer n the next stage shield
to the right, and one 222 tube and plug-mn transformer is con-
sidered as a stage of amplification. The manufacturer’s actual
measured amplification of each stage varies from 14 at 550 meters
to 25 at 200 meters.
to get a high degree of selectivity, something impractical in the
hroadecast frequency band with greater amplification. This sacri-
ficc means little practical loss, for the overall rf. amplification is
well above 230,000 times over the broadcast band, from antenna
to detector tube grid circuit. This is just about 250 times what
is had from three r.f. tubes in average comumercial receivers. The

as

These low values have been taken in order

wisdont of this policy shows up in selectivity curves, which show
a good, sharp 10 k.c. cutoff, which means that the great ampli-
fication of the set can actually be uged and does not fall in the
range blanketed by Jocal stations, as has frequently been the case
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Fig. 3. The above graphic diagram gives the exact manner in which all connections should be made in this receiver
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Fig. 4. This photograph shows a front view of the 720 Screen Grid Six with the metal cabinet removed

with sensitive sets in the past.

Fach ri. stage is individually shiclded and Lypassed, and then
doubly shielded by the metal cabinet of the set. The gang con-
denser for second, third, and detector stages is very rugged.
and actually has a 50% safety factor in capacity accuracy. It is
equipped with small trimmers to equalize tube and circuit capaci-
ties. In operation local stations seldom cover more than three
dial degrees-——distant stations often group two to a dial degree.
and when 10 k.e. apart, always separate positively and cleanly.

New Audio Design

The audio amplifier utilizes the new Clough transiurmer system,
and shows some intcresling amplification figures. The two trans-
formers used with one UX201A or UX112A first stage tube and
a UX171A output tube show an overall gain of about 300 times
from 100 to 5,000 or more cycles. A measured frequency curve
for both stages in operation together shows the samc amplifica-
tion at 65 cycles as at 1,000 cycles, with a rise around 100 cycles
to compensate for average spcaker deficiencies, and a flat curve
on up to 8000 cycles. This is a good characteristic for a two
stage amplifier, but the 720 af. amplifier has still another advan-
tage. This is the elimination of hysteretic distortion due to the
eliniination of all d.c. from the transformer windings. Through
the use of a high voltage B power supply (such as S-M 675 ABC
a UX210 or preferably UX250 power tube can be used right in
the set. The result is exccllent reproduction. The recciver may
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be operated from the light socket with a standard six volt A
power unit, and any good B power unit, with a dry C battery.
The ideal installation would be completely light socket operated,
with a UN250 power output tube, and would employ a 6 volt A
power unit and an S-M 6735 ABC unit, supplying B power to the
entire set, and A, B, and C power to the UX250 tube through an
adaprer plug accompanying the power unit.

Assembly Is Simple

The assembly of the Screen Grid Six is very simple, casy, and,
above all, positive. The parts mount on the steel chassis as secn
in the photos and drawings, the wiring is put in plaee, and, the
sctb 1s ready for test. In preliminary testing the three trimmers
on the gang condenser are adjusted on a 300 to 350 meter station
for loudest signal, and the set is finished. The chassis wiring is
laced into a cable with waxed twine. The chassis is set on the
cabimet base moulding, the cabinet dropped down over it, and the
builder can survey with pride his finished sect—a receiver that
could not be duplicated at any price in a factory made set on the
open market.

In Figure 5 the actual veltage amiplification of the three r.f.
stages is shown without the autenna coupler. This is representes
in curve D, The fall-off in amplification at the high wave end of
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Fig. 5. Curve D in the above graph shows the voltage am-
plification of the three r. f. stages, less anfenna coupler

Fig. 6. Curve H in this graph shows the over-all voltage
amplification of the three r. f. stages plus the tuned antenna
input circuit
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Fig. 7. All electrical connections involved in the receiver are

the curve is that found in all rf. amplifiers having a fixed pri-
rary coupling. Curves E, I and G show the actual selectivity
obtained at three different wavelengths with the three stage r.f.
amplifier of the 720 receiver. Curve H of Figure 6 shows the
over-all voltage amplification of the three r.f. stages plus the
tuned antenna input circuit, Here is will be scen that the antenna
tnput circuit characteristics bave flattened out the high wave end
of the curve.

oy e ) —

FFigure 8 represents the measured over-all amplification curve
for the two stage audie amplifier when using a 171-4 power tube.

Official Parts List
l’arts used in the construction of this receiver [ollow:
1 Silver-Marshall 701 Universal chassis
I Silver-Marshall 809 dual control escutcheon
I Silver-Marshall 806-1. vernicr drum dial

1 Silver-Marshall 806-13 vernier drum dial
1 Silver-Marshall 320-R 00033 wfd Universal condenser
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Fig. 8. This graph represents the measured over-all ampli-
fication curve for the two stage audio amplifier of the re- 1
ceiver when using a 171-A power tube i

illustrated in the schematic diagram given herewith

Silver-Marshall 323 .00035 mfd 3-gang condenser
Silver-Marshall 342-13 000075 mfd midget condenser

Silver-Marshall 638 copper stage shields
Silver-Marshall 140 antcuna coil

Silver-Marshall 132-A plug-in r. [, transiormers

Fig. 9. This

Silver-Alarshall
Silver-Mavshall
Silver-Marshall

512 5-prong soclkets
511 tube sockets
255 first stage audio transformer

photograph shows the receiver in its
metal cabinet

Silver-Marshall 236 second stage audio transformer
Silver-Marshall 708, 10 Jead, 5-foot conncction cable

kg Silver-Marshall 818 hoole-up wire

Yaxley 2000 ohm jurior potentiometer, No. 53000-P

Yaxley 500 switch attaclment
Yaxler 420 insulated tip jacks
Carter RU-10 resistances

Carter A6 sub-base rheostat
Carter H-1'4 resistor

Potter No. 4, 1ufd bypass condenser

Sprague or Polvmet ¥4 mid midget bypass condensers

Polvmet 00015 grid condenser with clips
Polvmet 002 mid hypass condenser
Polymet 2 megohm grid leak

Durham .13 megohm resistor with leads
Naald 481XS cushion tube socket
Moulded binding posts

Set hardware ¢consisting of studs. screws, nuts, washers

222 tvpe, r.f. amplifier tubes

201A type, or preferably 112A type, detector tube

112A type first stage a. f. amplifier tube
171A tvpe power output tube
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Thordarson 250 Power Amplifier

Latest Design‘Takes Advantage of New Power Tube's Large
Undistorted Qutput

attention being paid to the development of quality audio

amplification. With this development came the education
of the radio public to the fundamentals underlying this improve-
nient. We have come to know that distortion is intolerable, that
plate impedance is essential for amplifying the lower frequencies,
that distributed capacity in the secondary of the azudio frequency
transformer will produce unnatural amplification of some fre-
quencies to the detriment of the ensemble, that power is de-
manded when physical displacement of air, which we know as
loud speaker performance, is to be accomplished.

DURING the past two years we have seen a great deal of

A Big Improvement

This season has seen another big step forward toward the goal
of perfect reproduction; that is, the new 230 tube with an undis-
torted output of 4600 milliwatts. In the construction of such an
amplifier, the best insurance with which the howme huilder may
provide himself is the purchase of quality parts and close adher-
ance to constructional data and
advice.

The Thordorson 250 power am-
plifier is adapted for use either |
with a radio set or as a phono-
graph amplifier, It has been found
a good phonograph “pickup”
functions excellently with this am-
plifier and with such a combina-
tion, a quality almost unbelievable
is produced from the phonograph.
And, this quality does not suffer
when volume sufficient to cause
objects in the room to vibrate is
employed; volume so great that it
be physically felt by the
listener. e

The filament supply for the 250, |

may

this tube that will give voltage step-up without introducing dis-
tortion.

This circuit employs as an output transformer a 2901 Thor-
darson, which is a high impedance output transformer for use
with high impedance speakers. If dynamic speakers are used.
this unit should be interchanged for a Thordarson T-2902, which
is an output transformer for low impedance speakers.

Either Type Speakers

When this transformer is used, the speaker coupling transfor-
mer mounted in the base of the dynamic speaker should be dis-
connected from the movable coil at the apex of the cone. The
secondary of the transformer T-2902 should then be connected
directly to the movable coil terminals. Both of these output trans-
formers have sufficient iron to prevent saturation at the maximum
current drain of the power tube.

It is also possible to incorporate the power field for dynamic
speakers into the voltage divider circuit by making substitutions
in the resistance values and con-
necting into the divider the power
field of the speaker so that it is
energized by the current which
flows through the voltage divider.
The resistance of the field of the
dynamic speakers on the market
at the present time 1is about
2200 ohms, and this may be eco-
nomically used to form a portion
of the divider by removing an
equivalent resistance.

This can easily be accomplished
in the following manner: (1} Open
the high wvoltage circuit at the
points marked “X” and insert the
dynamic field across these points.
(2) Short circuit a portion of the
8000 ohm resistance unit by slid-

for the rectifier tubes, and the L
plate supply for these same tubes
1s a 2900 Thordarson power sup-
ply transformer. This transformer
supplies a rectified fltered output
of 450 volts and 110 milliamperes in addition to supplying the fila-
ments of the 250 and the two 281 rectifiers.

The Thordarson 3099 double choke unit consists of two 30
Henry chokes of 130 milliampere capacity. This, used in con-
junction with the Aerovox TIH 862 condenser block, forms a filter
circuit which renders available an unusually pure direct current.
The voltage divider system is composed of Electrad Truvolt re-
sistors.

The new Thordarson R-J00 audio transformer used in this
amplifier incorporates all the well known qualities of the R-200
model which it supplants with several marked improvements.
Wound on a new tvpe of core material, “DX Metal,” greater bass
note reproduction is secured. and a high frequency cut-off is
effected at 8,000 cycles to eliminate any “surface noise” which
may be delivered to the transformer. The turn ratio is 3 to 1
instead of 2 to 1, permitting full realization of the rated power
output of the 250 power tube., When it is considered that the 250
should have impressed upon its grid 58 volts R.M.S. in order that
its output may reach its rating of 4600 milliwatts, it is at once
secn that it is essential to have sufficient amplification ahead of

Figure 1.

This photograph shows the layout of the
power supplies, choke, filter, resistors and other con-
stituent parts

ing the voltage regulating tap to-
ward the center of the resistor
about two inches from the high
voltage end. This wiil give ap-
proximately 100 volts across the field winding of the speaker.

The filament supply for the 227 tube is secured from a 2445
Thordarson filament transformer. This transformer is capable of
supplying six 226 tubes from No. 1 secondary; two 227 tubes from
No. 2 secondary; and two 5 volt tubes from No. 3 secondary. This
renders available power for operation of a receiver using alter-
nating current tubes of these types in addition to the operation
of the 227 in the amplifier itself. While no binding posts were
mounted for these voltages, sufficient room was provided upon
the speaker binding post strip to do this if necessary.

The “C” post of the T-2445, 214 volt winding is connected to
the 45 volt binding post in order to prevent space charge orig-
inating from the heater.

The Eleetrad Truvolts are mounted on a Formica strip and must
be arranged to give accessibility and to prevent short circuits be-
tween the units. The 8000 chm unit is placed on one side of
the strip and the mounting arms bent up so that the axis of the
unit is about an inch above the Formica strip. This unit carries
two taps. The voltage regulating tap (to provide for increasing
the amount of current available to the set in case it demands

(This amplifier tested and all illustrations made in our laboratory)
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more than about 30 milliamperes) is placcd about threc-quarters
of an inch from the high voltage end. The other tap on this
unit is placed about ounc inch from the low voltage end of the
This tap supplies 135 volts to the plate of the 227 and is
These
positions arc not critical, and while they should be set with a
voltmeter to answer the specific set the ahove
dimensions are sufficiently accurate so that if a voltmeter 13 not
available, the voltages will he close enough for practical pur-
poses. The voltage regulating tap should he set toward the cen-
ter of the unit in small changes il the glow lube is seen {o gn
out under operation.

unit.
also brought out to a binding post for usec externally.

requirenients,

Immediately aeross the Formica strip from the 8000 ohin unit
and in a horizontal line with it arc placed the two 10,000 ohm
units. The Tow potential side of the 8000 ohm unit is connecte
to the high potential side of one of the 10,000 units. This in turn
is connected to the other 10,000 ohm unit, the other side of
which 1s connected to the negative line of the rectifier circuit,
The voltage drop across the upper 10,000 unit is about 45 volts,
although under load this depending on  the
amount of demand. A sliding contact is provided on this unit
and is connected to the binding post marked 67 volts.

is somcwhat less,

For current drains not excecding 10 milliamperes, the 43 volt
binding post is uscd. [For curvent drains cxceeding 10 milliam-
peres, the 67 volt post should be used and the voltage adjusted by
means of the sliding contact to suit the partieular requirements.
For 25 miltfampercs at 43 volts this tap should be sct about M-
inch from the high voltage end of this unit.

On the same side of the strip and dircctly beneath the two
10,000 ohm units arc mounted the C bias resistances. These are
rot particularly critical, and nced not be adjusted so long as the
tube specifications are adhered to.

Below Average Hum

The hum from this amplifier measured in the output circuit is
of the order of two microamperes, which is considerably below
the average iu power supply dewices. This amount will never in-
terferc with speaker reproduction. Correct location of parts makes
this possible. The input transformers, the T-2900 and the T-2445,

should be placed exactly as shown.

The two rectifier tubes are closely bunched on the right hand
end of the baseboard away from the input transformer. This is
Important because rectifier tubes have an external ficled.

-
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Figure 2. The schematic circuit of the Thordarson 250
amplifier is disclosed in the above drawing. This schematic
can be used in cheching the completed job
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Figure 3. This drawing (s only a graphic one insofar as

the placement of parts is concerned and is intended as a

guide for the individual who is not skilled in radio assem-

bly. The job should be laid out in accordance with the

photograph in Figure 1 and then wired in accordance with
the above graphic

All transformer and condenser cases should be connected to the
negative B and all Alament tcads should be twisted.

A power switch, preferably of the pcndant type, should be used
to disconnect the amplifier {rom the lighting line. If direct cur-
rent tubes are uscd in the set with an “A" eliminator, the elim-
inator may also he plugged into the T-2445 (by using a double
outlet) and will be disconnected at the samc time the amplifier is
If the set is operating from Datteries and a trickle
charger, probably the most convenient method of control is the

disconnected,

use of an autowmatic relav.

In using a phonograph pick-up, it is only necessary to connect
the two lcads fram the pick-up to the hinding post marked “in-
put” and “67.°
these two binding posts since the amount of output will be too
great for ordinary purposes.

The volume control should also be connected to

This magazinc or the manufacturers of any of the paris used
i this amplhifier will be pleased to give our readers any additional
information that may be desired,

Official Parts List

The parts listed below were used in constructing the official
mode! desceribed herein:

1 Thordarson T-2900 power supply 1 Electrad 1500 ohm, 25 watt, 2-in.
transformer fixed resistance
{ Thordarson 2445 filament trans- 3 Electrad clips
former 4 Beniamin UX sockets
1 Thordarson T-3099 double choke I Benjamin UY socket
unit 1 Baseboard 12x18x1-in.
2 Thordarsen R-300 audio transform- 25 Ft. Corwico Braidite hook-up wise
ers 2 Legs for mounting resistance stria
iy
1 Thordarsen output transformer L5g-in. long ) .
T-2001 or T-2902 4 Legs Eu.r mounting binding post
strips 1-in. long
1 Aerovox TH-862 condenser block 4 No. 5 flat head pickel-pla(ed brass
2 Formica strips 34x7-in. for binding wood screws 134-in. long

posts 2 No. 5 Rat head nickel-plated brass
wood screws 2-in. lang
6/32 R. H. nickel-plated brass ma-

chine screws, 14-in, long

-

Formica strip %4x714-in. for resis-
tances i

8 Eby binding posts ¥
1 Electrad 8000 ohm, 75 watt, 6-in. 10 6/32x5/16-in. nulst

fixed resistance 28 No. 5 R. H, nickel-plated brass
2 Electrad 10,000 ohm, 25 watt, 2-in. wood screws }g-in. long

fixed resistances 10 No. R. H. lmckel-plated brass
1 Electrad 2000 ohm, 25 watt, 2-in. wood serews ¥%-in. long

fixed resislance Pkg. Kester radio solder

Providing electrical and physical characteristics are identical, the following
parls made hy the respectively named manufacturers may be utilized in the con-
struction of an amolifier similar to the one described above: Transformers, power
flter: Dongan, Jefferson, Karas (filament only), Samson; Filter chokes: Amer-
Tran, Jefferson, Samson: Transformers. audio, output: AmerTran, Dongan, Jef-
ferson, Samson, Sangamo; TFilter condensers: Acme, Dubilier, Potter, Sangim~,
Tobe: Binding posts: XL: Resistances, power: Carter, Frost, Ohmite, Ward-
Lennard; Sockets, Eby, Frost; Tubes, Ceco, Sonatron; Voliage regulator tubes,
Raytheon.
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The New Scott World’s Record Shield
Grid Nine Super

This Receiver Designed So That It Is More Powerful Than Ever

use of the extremely popular shield grid tube. This tube, as

is well known, wheiu used in a properly designed cireuit, has
1 tremendously high amplification factor, and still maintains the
utmost in stability. That is what this receiver was built to do,
give tremendous ampiification of all signals no matter how wealk
they may be when picked up by the antenna, but vet have this
power under perfect control at all times. When used with the
Scott power pack and amplifier
this arrangement gives almost the
ultimate in radio reception. The
receiver 15 also so arranged that a
phonograph attachment can be
casily jnstalled, giving ail electric
repreduction of your favorite mu-
sical numbers. These features are
all part of the ariginal design of
the receiver, and arc not merely
extra attachments which do not fit
properly and are difficult to in-
stall.  The power pack and re-
ceiver are designed for use to-
gether, making all further voltage
adjustments This
means much to the average home
constructor who has no lahoratory
instrunments to aid him in this im-
portant work. Because of the sim-
plicity of construction practically
no trouble has Dbeen experienced
by the builders of this receiver in
getting the assembly to operate
properly. Once built, it works
and keeps on working.

Completely Shielded

The radio of the future is, and
must be, a completely shielded job.
With modern broadcasting condi-
tions, any receiver having cxposed
coils and parts, subject to all stray
signals, cannot maintain the se-
lectivity of a completely shielded
In this Scott super all trans-
formers and inductances of any
kind arc in sealed copper cans,

THE latest model Scott World's Record Super incorporates the

unnecessary.

one.

tunes between these two circuits the antenna coil s tuned by a
0005 wt.d. condenser, while the radio frequency transformer iz
taned by a 0004 nricl condenser having a .000t vernicr condenser
located at the center of the pancl as a balancing condenser. With
thiz arcangentent it 15 possible to secure perfect rescnance fromn
the lowest to the highest wave length, insuring 100 per cent sig-
nal strength at all times,  The r.f. amplifier tube oscillation is
contralled by a filamient rheostat, and tocated at the left of the

panel, giving vermer control ot

both volume and oscillation at the
same tinie.

Shield Grid 1. F. Amplifier
The intcrmcdiate amplifier hasz
three stages using a 240 high mu
type of tuhe for the first detector.
three 222 shield grid tubes for the
amplifier stages. and the custom-
ary 20lA for the sccond detector.
The transformers uscd are all
air core type, the two filter trans-

formers being located first and
fourth, respectively, and each
transformer is shielded from the

one next to it by a copper parti-
tion through the shield. This ar-
rangement of ‘transformers, to-
gether with the precision with
which they are matched and the
shielding, gives selec-
tivity, while the electrical charac-
teristics of the coils give the
greatest amount of coupling effi-
ciency that is possible swith the
shield grid tube. Rectification in
the first detector is obtained by
the use of a grid leak and condenser
witha negative bias, while the sec-
ond detector uses a 444 volt C hias
for rectification with 90 voits of B
supply.

The oscillator coil. completely
shielded in a copper car, is mount-
ed on the right hand end of the
sub-panel, next to the oscillator
tuning condens¢r and oscillator

niaximum

eliminating any stray pickup which
may result in stations overlapping
each other and causing interfer-
cnce, The only station you can
hear is the one you have thie dials tuned in resonance with, regardless
of how near or how high powered your local stations may be.

To secure maximum signal strength an outdoor antenna 1s used,
although the receiver works satisfactorily on a small indoor aerial.
In fact, many of these sets are in operation today with nothing
ntore of an aerial than a string of wire [aying under the carpet in
the room in which the radic is located.

To further increase power of weak distant stations, one stage
of tuned radio frequency is used ahead of the first dctector and
is controlled together with the antenna circuit by a special Selec-
tone two-gang condenser. To obtain perfect resonance at all

Fig. 1.

This photograph shows the Scott Shield Grid Nine
Super placed in a Tasman model console

tube. This compact arrangement
of the oscillator circuit makes both
erid plate leads and
promotes the already effi-

short
high

and

vioney o the receiver.
New Power Amplifier Design

Only one stage of audio is incorporated in the receiver proper,
the second stage Dbeing built into the power pack. For ordinary
home reception one stage js all that is necessary, but two stages
are advised for those who want exceptional volume., The Selec-
tone audio transformers used are built especially for this receiver
by Scott and are of the large core, low ratio tvpe, giving un-
believably natnral tone. A 112A type power tube is used in this
first audio stage, eliminating all possibility of overloading the

~
(This receiver tested and all illustrations made in our laboratory)
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Fig. 2.

tulye and causing distortion,

The ninth tube is located in thc power amplifier, there being
only eight tubes in the recciver proper. This is the ncw 230 type
power tube, using 425 volts on the plate, and gives tremendous
volume with excellent tone. All transformers in the amplifier are
built especially for this job, and are so constructed that there is
ample power, making the performance less subject to line voltage
fluctuations than when a small overloaded B eliminator is used
to supp!y B current. A special tapped resistor is supplied which
gives the exact voltages required for all tubes in set. The rectifi-
cation of the 110 volt a.c. current is accomplished by means of
two 281 half wave rectifier tubes, making a full wave rectifier
unit with maore than sufficient power for the work it has to do.
The transforners, chokes, condensers, etc., in the pack are all
finished in crackle finish and are symmetrical in shape, making a
neat, arranged power unit. All connections between the
receiver and power pack are enclosed in a special cable plug,
making connecting or disconnccting the pack a simple process.
Special provision is made so that cither a dynamic spcaker with
90 volt field or an ordinary speaker can be used. An inspection
of the circuit diagram will show also an improved arrangement

well

which not only rcduces the liability of condcnser blow out, but
also increases the life of the rectifier tubes considerably,

An inspection of the graphic illustrations will show that the
wiring 15 very simple. Both panel and sub-panel come completely
drilled, and sub-panel also has the sockcts mounted on it. To
malke it easier still, the i.[. amplifier is complctely wired for vou
by the makers, with colored flexibie leads, coming from it, cul
the correct length to make connections. The average constructor
will not find it a difficult matter to build the wholc recejver in
about four hours.

One reason for the cfficiency of this set is the fact that therc is
no halancing to be donc by the set builder. Both antcuna and rf.
transformers and the transformers in the i.f. amplifer arc matched
carefully at the lahoratory. This feature now makes it possible
for even the mosi incxperienced builder to get maximum results
{rom the set.

Economical to QOperate

The current consumption of the receiver with one stage of
audio is only 29 mils of B and less than two amperes of A current.
This feature will appeal strongly to those who do not have a.c.
current available, for dry batterics can be usced and will give long

Simplicity of the receiver is depicted in the above photegraph, where all of the necessary units may be seen

service. VWhen a.c. current is available any good B eliminator can
be used, although the one specially designed for the set will proh-
ably give better results, as it gives the exact voltage required for
all tubes.
Ease of Tuning

Fase of tuning js anocther feature of this set that will appeal
Volume is controlled by the filament rbecstat on the shield grid
tubes in the intermediate amyplifier, and the voltage of these tube
flaments can be instantly read by the voltmeter on the front
panel. In operation this should read from approximately 214 to
2.1 volts. At this voltage the tubes will give long service. On
test, some of these tubes lasted sevcral thousand hours burning
at 3 volts. With this rheostat turned down, the tone can be
hrought down to the faintest whisper, or by slowly raising the
voltage it can be made gradually louder until it reaches such a
roar that the windows rattle; but always the program comes
through undistorted and with a natural quality of tone that is
almost uncanny in its lifelike reality. To further increase the
sensitivity of the receiver the radio frequency amplifier is so
designed that by tuning the filament rheostat controlling the
radio frequency amplifier tube, the sct can be made to oscillate.
but always this oscillation is under perfect control of the operator.
On lower wave length stations it is necessary to turn this rheo-
stat down to just beiow the point of oscillation, where maximun
efficicngy is obtained. Then, on going to a higher wave station
tivis rheostat is gradually advanced, bringing up the amplification
of the radio frequency amplifier to the desired point. At the
lower wave lengths, the compensating vernier condenser on the

Fig. 3. This photograph shows the small amount of wiring
necessary on the hottom of the receiver to put it in com-
mission
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Fig. 4. The power supply recommended for use wit)i the
super is shown photographically above

front panel is opened and then closed gradually as you tune in
stations on higher wave lengths. This enables the operator to
keep both radio frequency coils in perfect resonance at all wave
lengths without any further adjustments.

Regeneration controlled by a midget variable condenser
mounted on the sub-panel, and can be set at nearly maximum and
then left the same for all stations.

is

Easy to Log

Both tuning dials track practically togethcr over the entire
broadcast wave length, making it simple to find and log stations.
Then, too, this is a one-spot superheterodyne, and each station
comnics in at only one position on the dial. The second dial setting
on the osciilatar dial is forty or fifty degress from the first and
will never be encountered when tuning in stations when both dials
are rotated together. This stmplifies tuning considerably and with
the inherent stability of the receiver makes it remarkably easy to
handle.

When using the Scott Power Pack a phonogranh attachment
can be used to great advantage., A small switch can be Jocated
either on the phonograph or front pancl and, by breaking the
plate circuit of the detector and cutting in the pickup unit, makes
the change over from set to phonograph merely the closing of a
switch. No plug-in attachments or ather changes are necessary
to secure the entrancing music of an electric phonograph.

Reaches Low Waves

Both r.f. and oscillator coils are of the plug-in type. Short
wave reception is now becoming very popular, as many ‘of the
most powerful stations, not only in the U.S. A, but all over the
world, are fransmitting over them. Special coils can be supplied
with this set which will enable one to listen in to either code or
Lroadcast stations transmitting on the low waves.

Reference to the graphic diagram shown in Fig. 5 will give the
builder an idea of the relatively small amount of wiring that is
required to complete the receiver and put it into operation. The
photograph shown in Fig. 3 will also help out in giving the
builder an idea of how the wires should run, since some of the
wiring may be Jaced together with twine into a cable, as shown
on the bottom of the recciver.

The regeneration switch may be scen by consulting the sche-
matic diagram, Fig. 6. When this switch is in one position, the
000135 mfd condenser 1s across the .0004 mifd section of the gang
condenser, while in the opposite position it is placed in parallel
with the 000055 mfd condenser for regeneration purposes. In
the position first mentioned the secondary tuning is by means of
the .0004 and the .000135 in parallel for wavelength tuning, while
regeneration is by means of the .000055 mfd condenser.

Low Wave Oscillator

In order to allow the oscillator to tune down low enough for
the short wave broadcast, the special oscillator coil supplied for
the short waves has a capacity inside of the can so that the
000135 mfd tuning condenser is in series with the special fixed
candenger. This departure is only on the short wave coil, the
first condenser serving to reduce the capacity of the variable to
such a point where the small wavelength range of that ceil may
be cavered in the full travel of the condenser.

For those who desire it a single pole throw switch may be
Jocated on the phonograph or on the sub-panel by means of which
the clectric phonograph pick-up may be cut in to the circuit by
the turn of a switch rather than by having to plug in such a unit.
This is illustrated in the central portion of the graphic diagram
shown in Fig. 5.

An inspection of the schematic circuit in Fig. 7, which shows
the manner in which the power supply should be wired, it will
be evident that ample provision has been made for bypassing of
all voltages required in the receiver. On account of the construc-
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This illustration is a graphic diagram for the simple wiring of the super described in this article
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Fig. 6. All electrical connections involved in the sef are shown in detail above

sion of the filter choke and the method of placement in the circuit,
the voitage stress on the filter condensers is materially reduced
2nd also the [ife of the 281 rectifier tube should be considerably
increased over the conventional method of connection. While the
particular form of rectifier circuit involvs a higher voltage from
the high voltage transforiner, nevertheless the drop through the
first section of the filter choke with its retarding influence suffices
to reduce the stress on the filter coudensers and stabilizes the
overall operation of the unit.

Sales Possibilities

Piofessional set builders should find in this receiver possibilities
of increased sale over the type of receivers to which the industry
has becn accustomed for the past two vears or more. The photo-
graph in Tig. 1 gives an idea of the appearance of the completed
jab installed in the home. With the excellent tonal qualities
secured from the receiver, its distance getting propensities and
the fact that its appearance would be in keeping with any living
room enscimbie, should conviunce the professional set builder that
manufacturers are more than ever producing material which he
may readily dispose of at a profit.
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Fig. 7. For wiring up the power supply the schematic cir-
cuit shown should be followed

On account of the large number of stations that are now trans-
mitting programs on the shorter wavelengths, many of the opera-

tors

will be able to get stations over surprising distances, which

might not he possible with the programs transmitted on the
broadcast band. Reference to page 35 of this issue will show a
table of somec of the better known stations broadcasting on the
shorter wavelengths whose programs may be intercepted without

any

difficulty.
Official Parts List

Parts required for this receiver are:

DD e e e RO e b B b e [N e b e

Front panel, drilled, 26x7

Sub-panel, drilfed, complete with sockets, 25x10
Selectone 2 gang condenser, .0005-.0004 No. 650, and hracket
Selectone variable condenser, 00035, No. 660, with bracket
Selectone variable condenscr, .000055, and bracket
Selectone variable condenscr, 000135, No. 671
Hluminated drun dials

Seclectone audio transforme- ivo. 640

Selcetone sercen grid amplifizc unit No. 600
Selcctone tube shields No. 680

Selectone transformer No. 630 (Ant. 200-550)
Selectone transformer No. 620 (R.F. 200-550)
Selectone transformer No. 610 (Oscillator 200-350)
Pair brackets

Selectone rheostat, 15 ohms

Selectone rheostat, 25 ohms

Tixed resistor, 2 ohm

Bronze filament switch

TFixed condenser. .00025, with grid clips

Durham grid leak, 3 megohm

Special voltmeter

Special teu-wire connecting cable and plug
Binding posts

Fig. 8. The drawing above shows the schematic layout of
all parts in the Scott Shield Grid Nine receiver. It will be
observed that the assembly is very simple on account of the
radio frequency, intermediate frequency, audio frequency

and the oscillator stages all being individually shielded
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Regenotriac Is Simple Receiver

for the Modest Purse

Operates Directly from the Alternating Current Mains and Is
Economical on Plate Current

Fig. 1. In this photograph may be seen the rear view of the economical receiver described in this article, whicfn may
be operated directly from the light lines. One of the features of the set is its economy of plate current, making it pos-
sible to operate it from dry batteries or small eliminators

L have had many requests irom interested fans for a simple

\x/ and econamical receiver, principally for local work, but which

on occasion and with fairly good conditions can be expected
to do geod distance work provided it is not operated in a locality
that is too highlv congested with broadcast stations.

One of the recent requests has been for a set that is simple enough
for a child to operate and that is foolproof enough so that no special
knack is required to tune the set. The dcsire of the inguirer was to
have a small receiver which he could place in his daughter’s room.
so that the child could amuse hcrself with her own radio while the
remainder of the familv made us¢ of the main set in the living room.
Accordingly the receiver described in these columns has been designed
with extreme simplicity in view and an inspection of the photographs
ard schematic circuit in this article will readilv attest to this fact.

Uses A. C. Tubes

Chief simplicity is gained by the use of alternating current tubes
energized from an alternating current transformer located on the
sub-panel of the set. This does away with the necessity for a storage
hattery with its attendant charging and watering. Plate current for
the set may be derived cither from dry cells of the heavy duty tvpe
or else from a small B eliminator, several makes of which may be
feond on the market at the present time. If operated with a B
eliminator, then the receiver is completely electric, although the

builder may not wish to go to that expense since a set of heavy B
hatteries will last a long time on irregular operation.

Essentially the eircuit consists of a regenerative detector and two
stages of audio amplification, the regeneration being accomplished by
a variable plate coil while the tuning is performed by a .0005 mid
variable condenser across the secondary of the three-circuit coupler.
Thus, the receiver has only two controls, one for tuning and one

tor volume. The switch on the front panel of the Regenotriac is in

D50, Con>

AT me
Sy

Fig. 2. The baseboard layout on the Regenctriac is shown
in the above illustration, which should be followed for the
location of all parts

(This receiver designed, tested and all illustrations made in our laboratory)
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Fig. 3. The receiver is illustrated in the above photograph
placed in an attractive Corbett cabinet for table use

series with the 110 volt a. c. line and serves o start and stop the
transformer, which energizes the tube Alaments. When the switch
is in the “off” position, of course. no battery current is consuned and
the transformer does not draw any current from the line.

On account of the tvpe of fAlament transiormer being utilized in
this particular design, all of the Alament connections -are carried
through the bottom of the sub-panel to their respective destinations.
The receptacle at the top of the Alament transformer may be used
by those desiring to employ a B eliminator, which is plugged into
this particular position. Then when the “on” and “off” switeh is
used it cuts out the A supply as well as the B supply. This filament
transformer comprises a 110 volt primary and three secondaries, the
first being 234 volt winding for the Alaments of the 227 heater type
tubes, the second winding being 1Y% volts for the 226 fvpe tubes and
the third winding a 5 volt one for the filaments of either a 112-A
or 171-A tube. While in this particular design the 112-A tube is
recommended on account of its economy of plate current consistent
with voltage amplification, nevertheless if the builder desires he may
use a 171-A in the last stage, although arrangements inust be made
for providing a higher C bias and a higher plate voltage than the
ones specified in this article.

Three Circuit Coupler

The three-circuit coupler bas a fixed primary winding located at
the extreme left of the winding tube shown in Figure 4. with the
secondary winding coming next and a variable plate coil on a rotor
inside the right end of the tube. The primary coil has 12 turns of
No. 26 D.S.C. wire the secondary unses 48 turns of No. 26 D.S.C.
wire on a bakelite form 2 inches diameter by 244 inches long. while
the plate coil is wound with 24 turns of No. 24 D. S. C. wire on a
1 inch diameter, 124 inch long rotor. the windings being laid 12 turns
cach side of the shaft. The coupler itself is alfixcd to the front panel
by means of a single hole mounting through which the shaft of the
plate coil passes. With the .0005 mid variable condenser shown, the
receiver will tune fram approximately 200 ta 530 mcters. The strength
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Fig. 4. Al necessary connections for hooking up the re-

ceiver are shown in the above graphic diagram, which may

be followed with ease by those who have not had a great
deal of experience in set construction
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Fig. 5. Professional set builders and others who have done
considerable work in radio will be enabled to wire up the
receiver by means of the schematic circuit shown above

of regencration possible with the set depends largely upon the plate
voltage applicd to the detector tube and the value of grid ieak re-
sistance used across the 00025 mfd grid condenser. 1n general prac-
tice with 45 volts on the plate of the tube and with a 2 megohm grid
leak. the set will oscillate over its full range.

1n contrast to other designs. the detector tube has been placed in
the right end in back of the three-circuit coupler so as to allow the
use of a drum dial at the center of the panel. The first audio stage
is thus located at the rear center and the power stage at the left in
the rear. This also insures that the filament transformer will be
lucated at a point where it will cause least disturbance in the circuit,
since the power stage itseli is not likely to pick up any 60 cycle hum.

Along the rear line of the sub-panel are located the necessary bind-
ing posts for the speaker. B and C voltages, antenna and ground. In
the case of the B and C voltages the seven binding posts are arranged
so that when a seven wire cable is used the ends may be placed under
these binding posts and the other end of the cable attached to the
respective batteries required.  This is in the event that the builder
wishes to have the B and C supplies removed from the set. How-
ever, in the event that it is desired to place the B and C supplies
inside of the cabinet. which is possible, short lengths of wire may be
used between the binding posts and the batteries, or short connecrors
now available on the market may be utilized instead.

The grid condenser of this model is located on the top of the sub-
panel, so different values of grid leaks inay be utilized by the opera-
tor until the best value is found. However, if it is so desired, the
builder might place the grid condenser and leak underucath the sub-
panel, this making no difference in the operating conditions of the
condenser and leak, but merely heing for convenience in getting it out
of the way

Official Parts List

Parts used in the construction of the Regenotriac illustrated in this

articte are as follows:

1 DeJur .0005 mfd variable conden- L1  Eby binding posls
ser i v
2 Polymel 001 fixed condensers 2 S}lver—Marshall 4-prong sockets
1 Polymet 00025 grid condenser I Silver-Marshall 5-prong socket
1 Birnbach .0005 Lhree-circuit cou- 1  Remler drum dial
pler 1 Carter 110 wvolt line switch
2 Karas Harmonik a. I. transformers 1 Pr, Silver - Marshall  sub-panel
1 Karas A, C, Former brackets
1 Hammarlund 85 mh. r. f. choke 1 7Pkg. Kester radio solder
1 Durham 2 megohm grid leak 5 Lengths Acme Celatsite hook-un
1 Formica 7x18%3/16 in. front panel wire
1 Formica 8x17x3/16 Ivory sub- 1 Ekko ground clamp
panel t  Tobe Lghl socket aerial

Granting that electrical and physical characterislics are the same. the following
units made by the respectively named manufacturers may be ulilized in the con-
struction of a recsiver similar to the one described above:

Condensers, variable: Amsco, Hammarlund, Remler; Transformers, filament:
Dongan, Jefferson, Samson, Thordarson; Condensers, fixed, bypass: Acme,
Aerovox, Carter, Dubilier, Muler, Potter, Sangamo, Tobe: Induclances, lhree-
circuit: Aero, Hammarlund; Transformers. audio: AmerTran, Dongan, Jeifer-
son, Samson. Sangamo, Thordarssen; Chokes, r. f.: Hammarlund, Remler,
Samson; Resislances, grid leak: Electrad; Panels, front, sub-panel: Celeron,
Lignole: Binding Posts: X.T.; Sockets: Benjamin, Ebyv, Frost: Dials: Ham-
marlund, National: Switches: Carter, Frost, Yaxley; Tubes, Ceco. Sonatron;
Furniture, Corbett, Excello, Fritts, Pierson.
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H. F. L. Model 10 Isotone Screen Grid
Radio-Phonograph Receiver

Highly Efficient Instrument May Be Built from Factory Wired
and Tested Units

looked forward to the day when some manufacturer would bring

out a set of units which could be assembled into an cfficient re-
ceiver in a comparatively short tiwe.
to us when the H. F. L. Isotone was announced as a custom built
kit of just this type, and one which could be complerely assembled
and wired in less than one hour. The surprise lies in the many totally
new features which are incorporated in the design and construction
cf the instrament.

Tnasmuch as the thrce main units which make up the H. F. L.
Icotone are subjccied to a rigid factory inspestion, there is no occa-
sion to go into the details pertaining 1o the wiring and assembly work
which is done at the factory. The

THE laboratory staff of the Crtizexs Rapnio Carn Bopk has long

Therefore 1t was nol surprising

Tscione cquals that of the finest factory built receiver in the country.

The dimcensions of the receiver chassis are standard. The length
of the front panel is 26 inchcs and the height 7 inches. The recciver
measvres 1034 inches [rom the front of the panel to the back edge of
the base plate. The Isotone was designed as a hattery operated re-
ceiver, althongh the special ballasting system will allow very satis-
factory operation from an A supply and a B unit.

In the fArst place a set builder desiring to construct an H. F. L.
Isotone 1s not required to go out and pick up the various pieces re-
quired to make the assembly. Everything necessary comes in a sealed
carton.

The material {found in the kit can be set up and wired in less than

an hour by most anyone. On an

reader may gain a comprehensive -
idea of (hese operations by referring
to the accurate schematic diagram
and photographs which accompany
this article.

Fundamentally the H. F. L. Iso- i
tone is a standard screen grid super- |
heterodyne receiver utilizing nine
tubes (the tenth tube is for phono-
graph operation) which is capable of
allowing the extremely high radio
frequency gain of 65 per stage.

This unusuval sensitivity is a prod-
uct of the specially designed screen
grid amplifier which operates at the
highly desirable frequency of 450
kilocveles, This allows the receiver
to be operated in an ahsolute one
spot fashion.

The ten kilocycle selectivity so
much required by the set constructor
is a consideration that is easily met
by virtue of the high frequency in-
termediate transformers. These
transfornmiers  have small variable
condensers shunted across the sec- e S

actual test an [sotone was put to-
gether in 34 minutes aiter the mate-
rial was removed from the carton.
Most of the building consists of me-
chanical assembly operations inas-
much as the wiring itself consists of
running in but ten battery connec-
tions, The wiring which is done by
the sct builder can be seen in the
bottom view which accompanies this
article.  Assembling and testing in-
structions are not given in this arti-
cle for the simple reason that they
are packed in with the complete kit
of parts, and inasmuch as every sub-
ject is taken up in extensive derail
these instructions would be consid-
| ably too long for publication.

Probably the most desirable fea-
ture of the H. F. L. Isotone is the
switching and ballasting arrange-
ment of the audio amplifier. When
the Isotone is heing used as a radio
receiver, three of the audio tuhes
and transformers are switched into
the circuit forming a two stage push-

ondary windings which allows the Fig. 1.
owner of the receiver to hand tune
his instrument for maximum selec-
tivity.

The three stage push-pull audio
amplifier which is antomatically controlled for either phonograph or
radio reproduction places the Isotone up in line with the fnest musical
instruments.  Although the designers of the receiver have apparently
done evervthing possible in order to make it a highly efficient device
(from an engineering standpoint), it is suspected there must have
been a feminine personality involved iu the external design work.

The front panel has been stripped of all of the pretentious frills
that are ordinarily found on receivers of this type, and one simply
sees two well designed gold tuning dials which are illuminated through
pyralin strips, The small amount of lettering is embossed with gold
leaf into the panel itself, which has a grained walnut finish.

All of the shielding is polished to a jewclery fmish and given a
good coat of lacquer. Even the steel bascs are satin silver fnished
and it can be truthfully said that the appearance of the H. TF. L.

The Isotone receiver is shown mounted in a
beautiful console, together with
electric phonograph turntable, electric pick-up and a
Magnavox dynamic speaker

pull amplifier using a 112ZA tube in
the first stage and two 171A tubes
m the second stage.

‘When the control switch is thrown
to the phonograph position an addi-
tional stage of audio amplification is switched i ahead of the two
stage amplifier. This stage consists of another 112A tube, a micro-
phone input transformer, resistances, socket, etc.

When the control switch 1s thrown to the phonograph position the
other six tubes in the receiver are not used and the special filament
hallasting resistor compensates for the current load of these tubces.
This 15 a highly desirable consideration in cases of operation with an
A supply where the voltage being applied to the tubes 15 proportional
to the current load.

When the control switch is thtown to the radio position nine of the
tubes light up and the entire first stage of the audio amplifier is dis-
connected.  Since all of the tubes are on individual filament resistors.
apphied voltages must remain steady and a considerable saving in tubes
is affected by thus operating them slightly below their rated voltages.

its power supply,

(This receiver tested and all illustrations made in our laboratory)
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Undistorted Audio Output

Tyue to the careiully engineered balancing and winding of the audio
frequency coils the amplifier will furnish an unusuvally large undis-
torted power output. The [sotone easily handlies cones of the dynamic
tvpe and while it has heretoiore been considered impossible to handle
low notes with a pair of 171A tubes in push-pull, this theory has been
exploded very wicely. for the Isotone reproduces low notes with a
natural intensity and does not over accentuate them or slight them.

For phonograph operation the flexible lcads from the magnetic
pickup can be plngged right into the tip jacks of the audin amplifier
and lelt in this position permancutly, the control switch taking care
of ail of the necessary switching opcrations.

Before describing the other two units, it might be well to take up
the method of unit construction. Each of the three main units of the
Isotone has an individual steel sub pan and practically all of the wir-
ing 1s cone underncath this base.
or the main steel assembly plate the wiring becomes automatically
shielded by virturc of the half inch of space between the bottom of
the unit pan and the top of the main base plate. The only wires that
are not completely shielded are the ten battery connectors on the
bottom of the Isotone and inasimuch as 14 large by-pass condensers
are built Into the instrument it is probably the most perfectly isolated
receiver that has as vet been introduced to the sct huilding public.

When any single unit is mounted

These by-pass condensers are, in a large part, responsible for the
exceptionally fine distance range of the H. F. L. Tsotone. Twelve of
them are placed wherc they are used as tank condensers in the
screened gridd amplifier. These 12 condensers have a capacity of
one microfarad each and the extremely low radic frequency resist-
ance of 1/10 of an ohm.

While this is an expensive practice, the results seem to justify the
expenditure, for the receiver is perfectly stable in operation and can-
not be made to oscillate under any normal condition. The only way
in which the Isotone can be operated as an oscillating receiver is by
the removal of the shield cans which cover the screened erid amplifier
stages,

Transformer Coupling

By reviewing the circuit diagram of the screcned grid amplifier it
will be seen that the conventional form of imipedance coupling is not
used. A very careful balance of transformer windings allows the usc
ol transformmers and their Iimportance may be readily appreciated when
it is realized that this allows a system of secondary tuning. Thcse
circuits can be hand tuned by the operator of an Isotone hy virtue of
the small 25 micro-micrafarad condensers which are shunted across
the larger 0001 m.f.d. condensers.

Inasmuch as this automatically compensates for variations in the
tube capacities, it will be seen that the four transforimers are really
filter transformers and that the amplifier is maintained at all tines
in its most selective form. The sensitivity of the screencd grid ampli-
fier is controlled by an ingenious method of varying the voltage being
applied to the screen grids.

The front tuning wnit has some new features which are well worthy
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Fig. 2. This simple illustration shows the few connections
that are required to be made on the bottom of the
Isotone receiver
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Fig. 3. The power supply used for the Isotone super is
illustrated above

ot mention. The antenna tuning circuit has a detachable coil which
is a desirable feature inasmuch as it allows the Isotone to be operated
with both loop and outside antennas. Thus, when the two dial read-
ings are matched up for consecutive alignment the dials will read in
approximately the same position with either kind of an antenna.

This dial balancing operation is made possible by the small trimmer
condenser which is shunted across the oscillator circuit. A fraction
of a turn one way or the other brings the oscillator reading right up
to the reading of the antenna tuning dial for any given station.

One nice feature about the antenna tuning unit is the gold plated
hand hammered National dials. These dials are driven by a heavy
cord held tight by a spring. The cord works in a vernier arrangc-
ment which gives very smooth control and eliminates any tendency
toward back lashing of the dials.

The manufacturers of the H. F. L. Isotone have also designed a
special power pack which furnishes all of the required voltages tn
the recciver. This power pack is sold comnpletely assembled aud wired
and provides the following currents and voltages: “A” current 214
amperes at 6 volts. “C” voltages variable 0 to 15, and fixed 45 volts.
“B” voltages 45 (variable 0-90), 135 and 180.

There is a variable rcsistor in the A supply circuit which allews
the fHlament voltage being applied to the tubes to be increased or
decreased.

Careful attention has heen paid to the design of the Isotouic
Model 5 ABC power supply. Oversize condenser sections and heavy
chokes totally climinate all tendeuncy toward motor boating and voltage
Huctuation. The instrument uses dry rectifiers and condensers through-
out and the plate current is furnished by means of a 280 rectifier tube.

The accompanying illustration of the Model 5 ABC power supply
will show these three variable controls and give the reader a general
idea as to the appearance of the justrumnent.

The battery equivalent of the special ABC supply would he four
heavy duty 45 volt B hatteries, two small 22% volt C batteries
Laving 1014 volt taps, and oue 6 volt 120 ampere hour A bhattery.
The plate curvent drain of an Isotone iz approximately 30 milli-
amperes for the entive instrument and the filament current drain
of the receiver is 1.9 amperes.

Assuming that many of our readers will construct the H. F. L.
Isotone, we will present a few hints in operating the receiver. To
place the Isotone in operation you will require 3 type 222; 3 1124,
2 171A and 2 201 A tubes, Tnstructions for the proper positioning
of thosc tubes come with the Isotone kit, and a glance at the
accompanying schematic diagram will show where they fit into
the circuit.

Balancing for Best Results

Aditer the fsotone has been connected up to its operating accessorics
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Fig. 4. In this photograph may be seen the rear of the new H.F.L. design

there is a definite way in which to go about balancing the mstrument
for best results. It is highly desirable to have an additional screened
gril tube available to usc as a substitute and thus eliminate the chance
tlat one of these important items might not be operating efficiently.

Throw the control switch to the radio position and advance the two
Iz-ge control knobs around to the right as far as they will go. The
left hand knob controls the screened grid voltage and at this point
it is in an excellent position to act as a sensitivity control for the
receiver. The right hand control is the voltage dividing resistance
acrass the secondary of the first audio trausformer.

As the individual units arc balanced at the factorv, the operator
will undoubtedly locate a local station within a very short time by the
simple process of rotating the two drum dials with their numhers
reading numerically alike. The Isotone will not squeal. The stations
will simply come in and go out as the dials are turned over and the
set tunes so easily that one's first sensation is a lack of power. This
impression will be immediatcly dispelled when the first distant station
is encountered coming in with full loud spcaker volume,

Balance Both Dials

The first balancing operation is to line up the two dials so that
they tune as nearly alike as possible all over the wave band. Thig
ctal balaneing should be done on a station coming in at about No. 43
on the ieft hand dial. To make the right hand dial match this setting
the small trinuner condenser i the right hand front compartment
(oscillator can) should be tightened or loosened until the two dials
read numerically alike. There will be a slight variation in the set-
tings at the upper and lower ends of the dials, but in general they will
run fairly close togethe

To batance the intermediate amplifier the operator will be required
to tune in a weak signal. I{ a far distant station can be located be-
fore the amplifier is halanced so much the better. At the start of
this operation all of the shietd cans and tops should be in place.
Assuming that a station has been tuncd in, leave all controls set just
as they are and remove the shield top from the left hand screened
grid stage. The trimmer condenser may be adjusted with a screw-
driver or socket wrench and it will be found that a variation of this
capacity will have a large effect upon the intensity of the received
signal. Tune the circuit for maximuin volumc aund replace the shield
cover. Repeat this operation right across the amplifier, taking care
that the other three eovers are always in place when any one indi-
vidual stage is being tuned. The right hand or audic volume control
may be reduced from time to time during this eperation if it is found
that tuning the transforimers brings the signals in so loud that it is

difficult to tell whether any improvement is being made by {urther
tuning.

Ounce the intermediate amplifier is balanced it should he leit that
way permanently mmtil such time as any of the screened grid iubes
are changed. There is absolutely nothing to be gained by continually
readjusting this amplifier inasmuch as all of these tubes are on indi-
vidual filament resistors and they maintain fairly constant _capacities.

The one remaining variable control is the small trimmer condenser
in the antenna tuning stage. This is the regeneration control for that
circuit and since it is nmon-critical in adjustment it will generally be
iound to be set in the correct position at the factorv. This can be
determined by adjusting the trimmer on a station broadcasting at
ahout 300 meters. Do not make the mistale of tightening this trim-
mer condenser down too far, as this will throw the antenna circutt
into oscillation and throw the set out of operation. This is the only
control on the Isotone that will throw the receiver into oscillation
and 1f any persistent squealing is heard (on all stations) this con-
denser should he loosened up immediately.

The H. F. L. Tsotone should be connected to a ground at all times,
whether a loop or outside antenna is used, and this grounding con-
nection can be made 10 any part of the metal chassis inasmuch as the
entire set is totally grounded.

Try Different Lengths
It will repay the operator o expcriment with various lengths of
antenna (assuming that [oop operation is undesirable). An antenna
about 50 feet in length will be found very satisfactory. Selectivity
can naturally be mcreased by using a short antenna and masmuch

TG AR, AR
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Fig. 5. In this fllustration is shown the layout of the
receiver, which may be wired up within an hour
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as the sensitivity ol the instrument is miuch more than will ever he
required, there is no reason why the antenna canuot be shortened until
the operator realizes the degree of selectivity which he desires.

Extremely satisfaclory operation has been realized by utilizing a
small antenna of about 10 feet in length counected right into the tip
Jack which connects to the first detector grid. This places the incom-
ing signal voltage right onto the grid of the tube and is naturally a
very sensitive method of handling incoming signals.

Although the instrument will produce nice quality of tone with anw
good loud speaker, it has been specially designed to operate with cones
of the dynamic type and one of these is very strongly recommended.

The High Frequency Laboratories have done quite a bit of experi-
menting with dynamic cones and their suggestion for a suitable baffle
for one of the new dynamic units is a box having a front dimension
of 16 inches square and a depth of 7 inches from ‘the frout edge to
the back edge. The baffle should be constructed of heavy wood not
Jess than $% inch thickness, preferably of 34 inch stock, This coin-
cides approximately with the dimensions given by the mapufacturcrs
¢i dypnamic concs and considerable trouble can he saved hy the ex-
perimenter it he will take these dimensions just as they stand when
he constructs his baffle.

The Isotenic screen grid amplificy 15 available separately for
set builders, which will enable such constructors to include this
amplifier in an existing - sct or elsc make use of parts alrcady on
hand which can be built up arcund the amplifier, resulting in a
first class superheteradyne as far as intermecdiate
concerned.

stages are

Arrangements are also made in the receiver for plugging in a
short wave rcceiver (such as a one tube regenerative) inte the
pick-up jacks of the audio cmphfier. This give three
stages and push-pull when the control switch s on the phono-
graph side.

would

H. . L. Isotone assembled and wired tuning unit

H. . L. Isotone assembled and wired screened grid amplifier
H. F. L. Isotone assembled and wired audio amplifier

H. TIF. L. Isotone shield cans with tops

Base assembly plate

Drilled and engraved front pancl

Seven wire cable and plug

Gold cscutcheons with knohs (attached)

9 D) = = e 00 = e

Dial lights (inside of drums)

>

Large walnut control knobs

Small walnut switeh knob

o

Steel panel sapporting brackets

—
[EN)

Plated connecting strips

55 6/32 hexagon brass nuts

14 34 inch hexagon spacer studs

14 34 ineh by 6/32 R.H. machine screws

G 4 inch by 6/32 F.H. black machine screws
4 3¢ inch by 6/32 R.H. machine screws

11 Tinned copper lugs

i Teet push-hack wire

Suggested Accessories
Suggested accessories for the receiver arc:
1 H.F.L. model 5 ABC supply
T AMagnavox dyvamic cone speaker
3 UX 222 tubes
3 UX 112-A tubes
2 UX 171-A tubes

1 UX 201-A tubes
Official Parts List 1 UX 380 tube
Parts required for the coustruction af the Tsotone Super. Model 10, 1 Magnetic pick-up unit
are: I Bodine De Luxe loop
Be%E B Beas  fo- s 2080
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Fig. 6, Electrical connections for the super described in this article are detailed in the above schematic
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Thordarson Public Address Unit
for Dealer Demonstrations

Powerful Amplifier May Also Be Used by the Professional Set
Builder for Giving Prospects Quality Reproduction

to cater exclusivcly to the home coustructor and professional

set builder. This policy has been justified in the past because
of the fact that few of the professional set builders could be
considered in the category of a dealer. However, as the industry
has 1mproved, many professional set builders are becoming
smaller dealers. Therefore, in accordance with the previous
policy but few constructional articles have appeared for the ex-
clusive benefit of dealers of radio merchandise,

lT has Leen the policy of the average consumer radio publication

Designed for Dealers

The amplifier described in this article, however, was designed
exclusively for use by dealers in entertaining their prospective
customers both inside and outside of their establishments. It
was also produeced with a view of permitting a professional set
builder to make up such a unit as a demonstrator, so that when
prospects drop in or are brought in they can be shown the
benefits of high quality reproduction. In addition, this instrument
1s capable of producing considerably more undistorted volume
than would be desired for consumer use and, therefore, ideal for

outdoor hroadcasting purposes. This opens up another avenue
of proft for the dealer or professional set builder who wishes to
engage in local pick-up work for broadcasting events transpiring
in his locality.

The amplifer to be deseribed in this article is a complete
audio system designed for use either with phonograph, radio or
microphone. This cnables the dealer to make sales talk or per-
sonal comments between his program. The amplifier may also
bhe used to convince a prospect of the desirability of usmg an
electric pick-up on his phonograph instead of the old style repro-
ducing mechanism. One demonstration of this type should be
sufficient to convince even the most hard-headed customer that
he is missing a great deal of pleasure in quality reproduction by
not having an electric pick-up device on his present phonograph.
Naturally to take full advantage of the quality, it is necessary
for him to have an up-to-date, high quality radio amplifier. This
again brings up the possibility of the dealer or professional set
builder making an additional sale for an amplifier.

The 250 tubes are used in push-pull in the output stage, which,
when working at full capacity, will deliver considerably more
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Figure 1, This photograph shows the rear view of the Thordarson dealer amplifier described in the accompanying arti-
cle, construction of which will be easy for set builders or dealers

(This amplifier tested and all illustrations made in our laboratory)
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power than any present speaker will handle without distortion.
Two stages of straight audio irequency precede this push-pull
stage. For phonograph and radio broadcasting only two stages
are used, while for use with a microphone, which requires addi-
tional amplification, the complcete three stages are brought into
action.

Jacks are provided for tlie three diffcrent tvpes of mput. When
a plug is inserted into the radio receiver jack, a plate lead from
the first stage is disconnected, so that the detector of the radio
set is fed directly inta the second audio transformer. \When the
phonograph pick-up is used, the phonograph plug likewisc opens
the plate circuit of the preceding tube and alzo opens the high
potential of the second audio transformer so that the pick-up
may be grounded if desired. Connccung the radio receiver plug
to the powcr amplificr, one wire should be ran from the plate
of the detector tube in the rcceiver to the tip of the plug. The
ather plug terminal should be connected to the minus B lead of
the radio receiver, thus making all necessury connections for re-
ceivers which use another source of B supply than this amplifier.
If the B supply is taken from this amphfier, it will be unnecessary
to run the ground conncction to the plug.

Volume Control

A volume control for the amplifier is provided by means of a
200,000-ohm potentiometer and s Ingcerled acvoss a second audio
transformer. Carc should be exercized in inserting this variable
resistance into the circuit in the proper mauner. Polentiometer
connection No. | should he connected to the filament terminal,
and No. 3 to the grid terminal of the audio transformer. Terminal
No. 2 13 the maovable tap aud thould be connected to the grid of
the second UY-227. For microphone coupling purposes either a
Thordarson R-300 or tvpe T-3020 transfornier may be used, de-
pending upon the type microphone emploved. A conc speaker
such as the Western Elctric 340-A\WW makes an excellent micro-
phone in cage a two-button microphone is not on hand. The
microphone should be isolated from the speaker in order to pre-
vent mechanical feedbacks and howls.

The plate voltage for the second audio stage is stepped up
to 180 in order to sccure the increased amplification. When using
the three stages with the microphone it will probably bhe neces-
sary to reduce the volume to some extent threcugh the volume
control mentioned above.

Uses Dynamic Speakers

This amplificr is designed for use only with dynamic speakers
as theyv are capable of handling considerably more power than
other types. All dynamic spcakers on the market today are de-
signed to couple directly into a single 210 power tube and in
order to obtain proper quality from 250 push-pull tubes a special
output transformer must be employved such as the Thordarson
T-2903 shown in the diagrams.
base of the speaker should be disconnccted from the movable

The coupling transformer in the

o Tee
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Figure 2. The schematic circuit employed in the amplifier
is disclosed in the above drawing

Figure 3. Fven a novice may wire up the amplifier if the
connections outlined in the above graphic diagram are
carefully followed

co)l of the speaker and the secondary of transformer T-2903
should be connected directly to the movable coil.

If 2 high frequency tone hlter is desired to replace the fiter
azress the original transformer in the speaker, an equivalent effect
may be sceured by connecting two 0015 condensers across each
half of the primary of transformer T-2903. These condensers are
shown in dotted lines in the schematic diagram. The dynamic
field of 100 volts at 45 to 50 m.a. for the speaker unit is also
secured from this amplifier. This is done by breaking the voltage
divider between the 10,000-ohm  variable unit and the
4000-ohm fixed unit. The feld for additional dynamic speakers
may be easily secured by reducing the 4000-ohm fixed unit by
2000 vluns for cach additional field used. The use of additional
speakers is recommended if extreme volume is required, for it
will e found that a single speaker unit will blast long before the

svsten

amplifier works at full volume.

The power supply unit for this amplifier is secured through
the Thordarson T-2950 power transformer which is designed to
handle the push-pull 250 arrangement. The rectifier system con-
sists of two 281 tubes used in full wave. The filter system con-
sists of the Thordarson T-3100 double choke unit and the Potter
250 B-block.

Filament supply for the 250 tubes is secured from the power
transformer T-2950, white the Alament supply for the two 227
tulses is secured from the small filament transformer T1-3081.
Only the 2% volt winding of transformer 3081 is used. The other
winding does not apply in this amplifier. The voltage divider
systemt 15 so arranged as to supply the canventional B voltages
at sufficient capacity to handle any receiver.

Official Parts List

Parts used inn the construction of the official model are:
Thordarson 2950 power supply transformer
Thordarson 3100 double choke unit
Thordarson R-300 audio transformer
T-3020 double button microphone transformer or
R-300 audio transformer
Thordarsen 3081 filament trausfornter
Thordarson 2922 push-pull input transformer
Thordarson R-2098 rcsistor kit
Thordarson 2903 speaker coupling transformer
Potter tvpe 250 condenser block
Potter 1 mfd bypass condensers
Potter 2 mid bypass condenser
Carter 2000 ohm variable resistors
Carter 25 olum center tapped resistor
Centralab 200,000 ohm modulator
Yaxley single circuit jack
Yaxley open circuit jaek

(Continued on page 110)
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The 1929 Laboratory Model
Nine-Tube Superheterodyne

Super of Two or Three Years Ago Inadequate for Present Day
Conditions Because of Lack of Selectivity

as the most sensitive and selective type of radio receiver.

Whether or not this regard is justified at the present time
is open to some question, but one thing is quite ccriain—that a
superheterodyne recciver which was thoroughly satisfactory for
broadcast conditions of two, three and four years ago is totally
inadequate for present-day conditions. This is due net so much to
lack of sensitivity, for any superheterodyne can be built with a
high enough value of sensitivity for practical requirements, but
rather to Jack of selectivity. In the average super, lack of appar-
ent selectivity is due to the fact that two powerful stations, sepa-
rated by the intermediate amplificr frequency, can heterodyne
themselves through the receiver without the use of the oscillator
at all, and further because the normal repeat point appearing
upon the oscillator dial for each station actually halves the effec-
tive selectivity of the receiver, disregarding entirely the problem
of stations heterodyning each other, which today is of major
concern. One system—the use of a high intermediate frequency,
helps, but in no way eliminates the difficulty; and a second, that
of using very selective r.f. amplification ahead of a good low iLf.
super, ix much more satisfactory. This is because of the perfectly
obvious desirabilitv of a low if. to get great amplification and
selectivity, while the selectivity possible in the short wave t.r.f.
amnlifier effectively eliminates the hetercdyne squeals had even on
one-spot supers, no matter how “one-spot” they are.

SUPERHETERODYNES for many years have heen regarded

The receiver described herewith is essentially a seven tube
superheterodyne rcceiver preceded by three stages of broadcast
band r.f. amplification, one stage untuned and two stages sharply
tuned. Not only does tbis r.f. amplification increase the sensitivity
tremendously, but it increases the effective selectivity of the
receiver wnore than four times as fast as it increases sensitivity.
The net result is that this set provides for the dyed-in-the-wool
superheterodyne fan an opportunity for greater selectivity and
greater distance reception than any other superheterodyne not
employing preceding short wave t.r.f. anmplification, Three stages
of screen grid rf. amplification are of themselves sufficient to
provide a remarkably sensitive and satisfactory receiver, and when
such an r.f. amnplifier is coupled with a screen grid first detector
and two unusually high gain intermediate frequency amplifier
stages, some truly remarkable results may be anticipated, and are
obtained with the receiver described herewith.

Operated in the heart of Chicago broadcasting, this set has
given positive 10 k.c, selectivity against all local stations. Its recep-
tion range has been limited only by the atmospheric noise level.
In the summer months the set has consistently “gone down” and
brought in many stations with good selectivity. On top of this.
the receiver is simplicity itself to build and the simplification of
control to only two tuning controls and two amplification controls
makes the operation a pleasure even for the totally inexperienced
operator. The construction is very simple, but a point to be borne

e & v s PR

Fig. 1, This photograph shows the latest nine tube screen grid super using Silver-Marshall parts, copper stage
shields lifted off

(This receiver tested and all illustrations made in our laboratory)
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Fig. 2 The reveiver may be wired in accordance with this graphic diagram shown above

in mind is that despite the simplicity ¢i the mechanical assembly
and wiring the construction of a recciver employing as much r.f.
amplification as does this sct should net be nndertaken except by
an experienced sct-builder with a successful record of having con-
siructed at least threc to five ordinary superheterodvnes,

What Photographs Show

Examining the photographs and circuit diagram, thc receiver
will be scen to consist of a pierced and formed steel chassis 21 /%
inches long 91% inches wide and 34 inch deep. Attached to the
front of this chassis is an antique brass cscutcheon control panel
carrying the two station sclector dials. the
tivity adjustment for the short wavce r.f. amphfier, and the ampli-
fication adjustment for the intermediate amplifier (an on-off swilch
attachment is also carried upon this latter control). The Ilcft-
l:and Selector I dial controls a threc-gang dic-cast condenser of
cnusual accuracy which tunes the second and third r.f. amplifier,
and the detector circuits which are housed in the three left-hand
copper stage shields at the rcar of the chassis, Just to the left of
these cans is seen a single fube socket for the untuned rf. stage
connected the antenna and the first tuned r.f. stage to
allow positive ganging of .the three tuncd circuits hmmediately
the untuned r.f. two tuned rf. stages,
and the first detector stage are emploved screen gridd r.f. amplifer

vernicr drum aensi-

between

following. In stage, the

tubes with their various supply circuits individually bypassed in
cach stage shield. Small plug-in r.f. transformers arc used with

G

shown the front view of the set with
shiclds in place

Fig. 3. Here is

of a very high degree of uniformity which
accounts for the fact that the short wave r.f. amplifier of this
superheterodyae, when operated alone, it adequately sensitive to
give practical 10 to 15 k.c. sclectivity without the super portion of
the receiver at all. [he central stage shield houses the oscillator,
using a UN201A tubc, and a small plug-in oscillator coil which is
tunced by the right-hand or Station Selector II single condenser.
In the oscillator stage shield, bencath the coil, is located an r.f,
choke: while the !4 mfd bypass condensers in this and the pre-
ceding stage compartments are clearly visible in the photos.

em and cfficiency:

An Interesting Feature

A very interesting feature of this receiver and one allowing the
accurate ganging of the r.f. stages is the intreduction of the oscil-
falor voltage into the screen grid lead of the first detector rather
than inmto the grid circuit as has bheen customary practice, The
great advantage of this system can only be appreciated after
cperating this receiver. To Lhe right of the oscillator are seen the
three stage shiclds housing the two stage 65 k.c. screen-grid fong
wave amplifier and the second detector. In the development of
this receiver a great deal of work was done upon the intermediatle
amplifier and in the course of experiments it was found that for
this particular type of rceeiver (where the selectivity of the cir-
cuits preceding the first detector was unusually great) it was not
recessary lo resort to a high intermediate frequency to get the
1o a superheterodyne not equipped
with preceding r.f. amplification. This was particularly advanta-
geous since it 1s a well known fact that greater amplification can
be obtained at a low intermediate frequency than at a high inter-
mediate frequency. With the intermediate frequency to be used
Jeft ta a frce choice of that value give greatest
amplification, it was noted that frequencies helow 100 k.c. were
definitely preferable, and in the standard S-M 210 loug wave
transforimer a practically idcal interstage coupler for screen grid
tubes was found. With ordinary tubes this transformer fuuctions
as a broad-band semi-tuncd if, trausformer,
it in connection with screen grid tubes shiowed that it functioned
with them as a very sharply tunced transformer in the range
70 l.c., and that it provided adequate amplifica-
of 80 ta 100 times per stage. This definitely
clinminated the designing intermediate
The sccond detector stage compartment is at the ex-
trenme right of the chassis and in front of it are located the hrst

cne-spot ¢ffect so necessary

which would

but mneasurcments of

Between 60 and
ton on the order
trans-

necessity of new

formers,
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audio tube and the first audio transformer, which is of the new
Clough system type. Only one stage of a.f. amplification is used
in the receiver because it is vitally essential, if maximum tone
quality is to be obtained, that nothing less than a 210, 250, or
preferably a 210 or 250 push-pull, power amplifier he used as a
[ast audio stage. For the sake of simplicity this audio stage has
been omitted from the receiver assembly. Any good standard
power pack, or the S-M 681-210 or 681-250 type will furnish not
only the last stage of powcr amplification hut complete receiver B
power as well. Incidentally, it is not feasible to operate this super-
heterodyne receiver upon B batteries and it is absolutely essential
that a light-socket power supply be used for it,

The simplicity of the whole assembly is well tllustrated in the
photographs, for it is seen to consist essentially of seven indi-
vidual stage shields, in the cans of which are mounted and wired
all parts for each stage, the individual stage cans then being
holted down to the chassis to which are also attached the gang
condensers, control panel, audio stage, and input tube. On the
bottom of the chassis.are fastened the three 1 mfd bypass con-
densers, the 150,000 ohm antenna resistor, the 3 ohm filament
rheostat {seen behind the first i.f. amplifier stage), and the ¥4 ohm
filament resistor for the six screen grid tubes. Practically all
wiring follows the common path provided by the battery lead
hole at the rear of each stage shield, so that once the receiver has
been wired using flexible hook-up wire and the battery cable ends
soldered to the proper points, all wiring may be laced into a
common cable to provide the simplicity so strikingly evident in
the illustration of the bottom view of the chassis, which shows all
wiring in place just before it is laced with waxed shoemaker’s
thread into a cable.

Check All Circuits

Once the receiver has been assembled and wired, all circuits
should be very carefully checked out by connecting the set to the
proper power supplies and measuring the various voltages with a
good voltmeter directly at tube socket terminals. Of course, fila~
ment voltages will not come out correctly until tubes are inserted,
Lut preliminary A, B and C measurements should be made with
tubes omitted in order to locate any possible error.

Any 6 volt A battery or suitahle light-socket A power unit may
be used to operate the receiver, which will also require one 4%
volt dry C battery of practically indefinite life, since no current
is drawn from it. The B power supply for the receiver must be
of a high capacity unit with adjustable voltages such as the S-M
675 or 5-M 670B, if a loud speaker is to be operated directly from
the single audio stage of the set. While it is perfectly feasible to
operate a Joud speaker directly from the receiver, maximum
volume and most satisfactory tone will not result and such a
course 15 not recommended except in preliminary testing. A
power amplifier stage such as is found in the S-M 681-210 or
681-250 Unipac should be used, with the Unipac counected be-

tween the tipjacks of the receiver and the loud speaker. Such a
Unipac will supply all B power to the receiver with a slight
adjustment. This adjustmient is made necessary by the fact that
the 45 volt circuit of the nine tube receiver draws 30 milliamperes,
whereas the Unipac and all ordinary power supplies will only
furnish 5 to 10 miltiamperes from their 45 volt taps. It is there-
fore necessary to obtain an OQhmite or Ward-Leonard 1500 ohm
resistor of 3 or more watts capacity and to connect this resistor
from the 445 to 490 binding posts of the Unipac in order to
hold the voltage of the 45 volt tap constant at a 30 milliampere
drain. This doune, the glow tube in the Unipac may go out, but
this 1s not a serious drawback, if it should occur.

In testing the receiver, a small antenna 20 to 30 feet long
should be used, together with a good ground connection. A
signal should be tuned in using the two dials and with the two
voluime controls set so far to the right that no squeals will be
hieard. This done, the antenna length should be cut down grad-
ually to a point where the signal is just audible and the three
small trimmer adjustments on the top of the gang condenser
adjusted using a bakelite or wood screwdriver to obtain maximum
sharpness of tuning on the Selector I dial and likewise to obtain
greatest volume. The proper adjustment for these trimmers will
probably be found with their screws practically entirely out; that
15, with very little trimmer capacity in use. The Station Setector [
and Station Selector IT dials will track to within four to five
degrees of each other throughout the broadcast band so that sta-
tions may be found without any great difficulty. Each station
will be heard at two points upon the Station Selector II dial
separated by 10 or 15 degrees, but because of the great effective
selectivity of the Selector [ dial, this is not a drawback in any
way and, unusual as it may seem, it is an actual advantage in this
receiver, since in the very few places in which interference might
be experieneed (as in a erowded broadcasting center) such inter-
ference can always be eliminated by using one or the other of the
Station Selector I dial points. It should be borne in mind, how-
ever, that when the receiver 1s working properly, interference
between stations Is practically totally absent unless the stations
kave strayed from their assigned frequencies and are beating
upon each other, thus eausing a heterodync squeal.

A little care must be exercised in getting on to the operation
of the receiver, this care baving to do with the adjustment of the
small volume control knob. Either one may be used to control
receiver volume, the left-hand knob eontrolling the amplification
of the short wave amplifier and the right-hand knob controlling
the gain of the if. amplifier and turning the entire set off when
it is turned to the Off position. If either of these knobs is turned
too far up, either one or both of the r.f. amplifiers will oscillate
and, as a result, stations will be blurred, mushy, and received with
an accompaniment of squeals. This condition simply indicates
unproper adjustment of the volume control knobs, which should

{Continued on page 108)
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Fig. 4. In the above illustration is shown the schematic circuit covering the 1929 laboratory model
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Aero International Short Wave
Receiver for Broadcast Programs

Low Wave Set and Converter Unit Permit Public Appreciation
of High Frequency Telephony

inductances, this season Acro Products, Linc., have designed

a line of short and long wave receivers for the home
builder and the broadcast fan. Oun account of the interest in short
wave broadcasting, the article covering the International Four is
presented in this issue.

Owners of short wave receivers may be assured of reception
from key stations, such as Pittshurgh and Schenectady, when-
ever these stations are on the air, cither in the daytime or at
night, and always regardless of weather conditions, because of
the fact that seasonal decrcase in signal strength and static dis-
turbances are greatly reduced on the short waves. In some
parts of the country where local broadcast stations arc few
and far between, the use of short waves has heen practical
and pleasurable, where reception

KI\'OV\}\' in the past as manufacturers of high class, cfiicient

cf twenty to thirty meters.

Fourthly, it must he simple of operation. It js quite important
that a receiver designed for short wave reception should be as
easily controfled as the average broadcast receiver in order that
the operator may not be forced to learn new procedure and new
methods in order to contribute to his cnjoyment.

Fifth, it must cover an adequate range of wave lengths. Due
to the fact that the short wave broadcasting stations have not
assmmed a permancnt status, 1t is important that the receiver
should he capable of being adapted to the many changes which
will undoubtediy ensue as time goes on,

Limited Radiation

In order to limit the radiation of the receiver, the shield grid
tube is the most ptavsible pros-

on the longer waves has been un-
satisfactory.

Most of the short wave receiv-
ers which have been made avail-
able to the public up to the present
time have been designed primarily
for the reception of continuous
wave code signals, and have heen
more or less unsatisfactory for the
reception of musical programs. It
appears that the recejver presented
in the following paragraphs is the
first placed before the general pub-
lic which has been designed pri-
marily for the reception of broad-
cast programs on short waves.

pect. The insertion of this tube
hetween the antenna circuit and
the oscillating tuned circunit of the
short wave receiver will limit the
transfer of energy from the tuned
circuit to the antenna, duve to its
extremely low grid-to-plate ca-
pacity.

It was the original intention that
this tube should be used as a
radio frequency amplifier with a
tuned grid circuit coupled to the
antenna, but the idea was aban-
doned for two rcasons; the frst
heing that the tube is not strictly
a non-oscillating one, and when

Several Design Features

In the design of such a re-
ceiver, several factors must be
considered. First, the recciver must be essentially non-radiating.
Due to the surprising distances whieh may be covered by short
wave transmitters with a limited amount of power, it is essential
that little or none of the high frequency current generated locally
by the receiver shall reach the antenna, for otherwise, should
short wave broadcasting reach the proportions which it bids fair
to do, the ether would be filled with a congestion of squeals and
howls exceeding that which reigned in the present broadcast
band in the days of single circuit tuners.

Secondly, it must be adaptable to either phone or codc recep-
tion. This requirement applies principally to the type of audio
amplification employed in the receiver. It has been customary in
receivers for c.w. aperation to employ transformers having lttle
amplification of the bass notes and which werc inadequate for
phone reception, dne to the fact that c.w. signals are usually
heterodyned to a high pitched whistle and very low gradc trans-
fermers are adequate for the amplification of the signals.

Thirdly, the oscillation control must be smooth and without
extranecus noises. This requirement will be discussed more fully
and is very important, due to the fact that many ‘“noise¢ pro-
ducing” features of a design which are complctely negligible in
the broadcast band, assume astounding proportionis in the vicinity

Fig. 1.

Four tube non-radiating receiver using a screen
grid tube as shown (n the above photograph

connected with tuned circuits in
the grid and plate, they must be
adequately and carefully shielded;
also, plug-in coils must be used in
order to cover the necessary hand of wave lengths and to have
shielded these circuits would have entailed counsiderable difficulty
in the removal of two shield tops and the replacement of two
coils for each change of wave band. In addition to these, there is
the fact that the tube possesses not zero, but an appreciable,
though small, grid-to-plate capacity, which causes a disagreeable
interlocking of the two tuner controls which is an additional
complication in an attempt to secure high ease of operation.

It has been found experimentally that while, due to its low
distributed capacity, the Aero cholke serves very well as an
aperiodic input circuit between the aerial and ground, across
which the grid circuit of the shield grid tube is connected, as
shown in the schematic circuit, Fig. 2, somewhat Dbetter results
could he obtained by an especially designed input impedance
which has been given the type number “65.” Excellent results
will be obtained with the No. 60 choke, hut due to the fact that
this choke was originally designed for use as an isolator in cir-
cuits where either a low external capacity or one easily controlted
obtained, when it was subjected to a varying capacity such as is
obtained when antcnnas of universally different characteristics
are used, a pranounced improvement is noticeable when the espe-
cially designed No. 65 unpedance is utilized, It was also found

(This receiver tested and all illustrations made in our laboratory)
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that by the use of this connection g
a considcrable degree of amplifica- :
tion was produced by the shield
grid tube.

As connected in Fig. 2, the
shield grid tube also contributes
to the ease of operation by elimi-
nation of the so-called “holes” in
the tuning range of the conven-
tional short wave receiver. These
“holes” are due to the antenna at
the natural period, or multiples
thereof, subtraeting enough energy
from the tuned circuit to cause
the detector tube to cease oscil-
lating in narrow bands, where-
upon the antenna coupling must
be reduced and again increased as
the “hole” is passed on the tuning
dial. As was stated, the shieid
grid tube, due to its low internal
capacity, eliminates this objection-

S G

a condenser of .003 mfd capacity,
and in view of the fact that other
portions of the receiver are also
operating from the 135 volt tap of
the battery, another r.[. choke is
inserted. In order to prevent small
: radio frequency currents from be-
3 ing carried through the stray wir-
ing capacities of the audio ampii-
fier, which is objectionable when
wearing the headphones, the cores
of the audio transformers are
grounded, and in addition a ca-
pacity is employed across the sec-
ondary of the second audio trans-
former, as well as another capacity
across the output terminals of the
receiver. These last capacities
! may Dhe left out if desired, in most
E instances being purely precaution-
ary devices.

ST

& e In the diagram of the four tube

able feature and permits a band
of waves to be swept by the
tuning condenser, without other
adjustments saving a minor ma-
nipulation of the regeneration condenser.

Quality Audios

This receiver has also been improved for broadcast reception
by the employment of audio frequency transformers of a type
heretofore only used in line amplifiers of broadeasting stations,
and, due to the expense of manufacture, have never heen avail-
able to the general public. These transformers give unusually
good results and when used with a 112 or 171 tube, for which the
recciver is wired, surprising tone quality will be encouuntered.

In order to give this unit the greatest possible versatility, it
has bcen designed in two and four tube units, both built up on
handsome panel sets with all wiring concealed, so that a very
handsome appearance and conipact construction are obtained
with no loss of efficiency.

Smooth operational control has been attained by no small
amount of effort. A portion of the success of this feature is duc
to the splendid characteristic of the r.f. choke at all frequencies,
which serves to isolate the regeneration circuit, consisting of the
secondary inductance and the regencration condenser, at all fre-
quencies to which the tuner is capable of responding. Stabilitv
of control is also obtained by isolating the various circuits as
completely as possible by the following functions: the hypassing
condenser assures that the shield grid will be maintained at
ground potential and is of .003 mifd capacity. In the sane way
the plate circuit of the shield plate tube is isolated by means of

Fig. 3. This photograph shows the converter unit,
by means of which low wave stations may be received
through a standard broadcast receiver

. receiver, a 4 mfd condenser will
also be noticed, connected from
the 135 volt side of the battery to
the ground. This condenser need
not always be used, but may possibly be found necessary with
some B eliminators and with either somewhat depleted dry B
batteries or with storage B batteries. TIts need will be indicated
by the presence of a rather high pitched audio howl, which will
be eliminated when the condenser is used. This howl is caused’
by common coupling through the resistance of the supplying
batteries or eliminator hetween the plate of the shield grid tube
and the plate of the last audio tube, and the condenser should,
under no circumstances, be required if a separate power amplifier
is used in place of the second stage of audio frequency amplifica-
tion. It is an apparent fact that these linprovements for climi-
nating audio noises in the output of the receiver, regulating the
oscillation of it, also contribute materially to the ease of operation.

By the unique construction of the 140 mmi. condenser, which
was for use in alt the new Aero short wave receivers, much of
the trouble which has previously been experienced with noisy
operation has been done away with.

The wave length range of the receiver with the three plug-in
coils included in the LWT-11 kit, is from 17 to 89 meters, and
with the No. INT-104, sold separately, 205 meters, arranged to
include all short wave stations broadcasting at present or con-
templated, as well as the principal amateur phone and tele-
graphic bands.

Short or Long Waves

The physical dimensions of the receiver have been so arranged

that if the user dcsires to employ the “International” receiver for
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Fig. 2. Schematic diagram of the International Four is

illustrated above

Fig. 4. Wiring of the receiver is simplicity itself, if the

above diagram is followed
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the broadcast band, the standard Aero coils INT-4 and [NT-5
may be inserted, but duc to the fact that the constants of the
circuit have been arranged primarily for the most satisfactory
operation on short waves, where cven a very sharp radiation must
cover up to fifty or sixty kilocycles to retain good quality of
reproduction, the recciver will be found to be quite broad on the
regular broadeast bands. In sections fifty miles or ihore from
high powered Dbroadcastiug stations, and particularly in foreign
countries, the INT-4 and INT-5 coils may be used in the “Iater-
ational’” receiver with a consicderahle gain i sensitivity as com-
pared with the three tube set for which the INT-4 and INT-5
coils were designed. [n sections where the ether ts highly con-
gested, as for cxample in the cities of Ncw York and Chicago,
the “Intcrnational” will give highly satisfactory results as a
broadcast receiver with about ten fect of wirc as an antenna, and
it may cven be found desirablc to reduce the antenna length to
five feet.

It should be noticed that the construction of the popular Acro
short wave plug-in coils has been altered in the “International”
kits from a three inch diameter to a two nch size, except on the
broadcast band coils. ‘This change has mmproved the structure
and rigidity of the coil; it constricts the field of the coil mate-
rially by increasing the ratio of length to diameter for a given
inductance; it minimizes the pickup from powerful nearby sta-
tions, and also provides a more [avorable coefficient of coupling
between the tickler and secondary for operation at extremely
low waves.

In the converter a resistance control of regeneration has been
used instead of the customary variable condenser control. It
will be noted that where the resistance control is used it is in
series with a fixed condenser, and inasmuch as the variahle con-
denscr in this lead operates only as a variable radio frequency
resistance, either method may he used with cqual smoothness of
operation and efficiency. The rcsistance is used in a converter to
securc small size and compact construction. In the receiver there
is plenty of room and so the condenser is employed. [t will be
noticed from the photographs that the circuits are identical with
the exception of the fact that the four tube job includes a two
stage audio frequency amplifier, using the special translormers
already described.

QOperation Is Simple

The operation of the receiver is very simple. With suitable
tubes inserted in the socket and the directed battery voltages in
the circuit diagram applied, one of the coils may be placed in
the socket. With the regeneration condenser all the way out, the
filament rheostat is turned up about half way. As soon as the
rheostat 1s removed [rom the off position, the shield grid tube
should light to its proper briiiancy and remain that way, un-
affected by other variation of the rheostat which affects the
detector tube alone. Then when the regeneration condepser is
advanced part way, the detector tube should go into escillation
with a solt “thud™ accompavied by a considerable inercase in tube
noises, and so on. Should the detector fail to oscillate with the
regeneration condenser fully advanced, the flament rheostat
sirould be turned up further. In the event that it should go into
operation sharply or with disagrecable noises, it should be re-
tarded to the point where oscillation is accomplished smootbly.
After oscillation is obtained. the wave bhaud covered by the coil
may be swept with the tuning condenser, always simultancously
manipulating the regencration control in such a way to keep the
tube just oscillating. Code signals will be reccied with the set
i this condition and their pitch may be carried by slight adjust-
ments of the tuning condenser. The signal of a broadcasting sta-
tion will be indicatcd by a distinct heterodyne
instead of being broken up, as in code signals, will he perhaps
varied jn pitch hy the modulation; but after loeating the hetero-
dyne point of the broadcaster, retard the setting of the regenera-
tion condenser until the tube is just out of oscillation. The sctting
of the tuning condenser should then be corrected for maximum
signal strength and it will then be fouund that the regencration
control can be advanced shghtly with some increase in signal

whistle, which
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Fig. 6. Parts for the Aero International Four should be laid
out in accordance with the baseboard layout printed above

strength up to the oscillating point of the tube.

Models of this recciver have been in operation for about six
months and very excellent results have beeun secured. Only ocne
“hbug” has developed in the recciver during this time. If the B
batteries are not in good condition, or if an elinminator is used
10 which the filter capacitics are deficient, a persistent audio
whistle may develop. This development, however, has been found
to be non-existent when the outfit is used with an external power
amplificr, using scparate power supply, and in all cases it can
be easily remedied in ordinary operation by the addition of the
4 mfd condenser alrecady mentioned and the insertion of a .0001
to .000 condenser across the secondary of the first or sccond
audio transformer. This will not affect the quality n any way,
but will comipletely remove the whistle, which is caused by the
tremendous amplification factor of the shicld grid tube, causing
any slight variations in the voltage of the B batteries to be
amplified sufficiently to causc audio frequency amplification.

Official Parts List

P’arts used in the construction of the Aero Intermational l-our
and the International Converter are:

1 Aero International base wunit {(No, 8 for receiver, Na. 9 jor
converter), including drilled panel, subpanel and back panel,
with tubc sockets and ballast clips and coil sockets aiready
mounted, and including all machine screws, nuts, hushings,
solder, wire, lugs, escutcheon plate, etc.

1 Aero special Amsco 00014 condenser

1 Amsco 00025 condenser {used in receiver)

1 Aero special Centralab resistance, Type AE-8 (used in con-

verter only)

Aerovox 001 fixed condenser (used in converter onlv)

Aeravox 00015 condenser

Acrovox .003 condensers

No. 520 Yaxley rheostat

No. 500 Yaxley switch

No. 669 cable connector

10 ohm Yaxlcy resistance

15 ahm Yaxley resistance

LWT-10 Aero coil kit

C-60 Aero Noskip chokes

C-65 Aera Noskip choke

Type “E” National dial

Kurz-Kasch knobs

Carter shicld grid connector

Aero transformers, Type AE-770 (uscd in sct ounly)

Eby binding post (used in set only)

Allen Bradleyv 10 megohm grid leak
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Remler 29 Shield Grid Super Now Made
in Unit Construction

Radio Frequency and Intermediate Amplifiers Completely Shielded
and Enclosed in Copper Case Fully Tested and Wired at Factory
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Fig. 1. This photograph shows the rear view of the Remler 29 described in this article. The simplicity of the design may
be readily seen by inspecting this photograph

HE Remler 29 slueld-grid

great sclectivity and sensitiveness of the superlheterodyne

with low cost and ease of assembly. Tt is compact, rigid in
construction and attractive in appearance and is the ideail set for
the man who wants performance supcrior to that of any factory-
built receiver, regardless of price, for a minimum outlay of time
and money. Economies made possible through the use of unit
construction are passed on to the consumer in the form of prices
far below those heretofore necessary for products providing an
equivalent in performance.

All of the component parts of the Remler 29 receiver are
mounted on a presscd steel base which 1s supplied with the No.
752 foundation kit. The radio frequency and intermediate ampli-
fiers are completely shielded and are enclosed in a single copper
case which iz Tully wired at the factory. All wirtng with the
exception of connections to the andio components, the instru-
ments niounted on the front panel, and the battery terminal block
ts completed. Such wiring as is neccssary is installed from an
easily followed fuil-size blueprint. Colored wire is used and this
wire is supplied with the Remler No. 712 shield-grid sclector and
amplifier. The wire is No. 18 tinned copper, double ¢otton insu-
lated. The insulation can he slipped back from the ends of the
wires and does not need to be scraped, with the result that
wiring is greatly facilitated. The builder need not be particularly
familiar with radio in order to build and obtain the maximuwm in

superheterodyne combines the

results from the receiver. All that is necessary is the ability to
correctly handle a soldering iron. The set can very easily be
assembled and put into operation by the novice in an evening's
time.

Assembly Is Compact

The 29 shield-grid superheterodyne is compact and does not
require the large amount of space ordinarily necessary for a
multi-tube set. The pressed steel base 15 25 inches long by 11
inches wide. All controls are mounted on an attractive bronze
cscutcheon plate which i3 034 inches high. Any cabinet intended
for a panel 7 inches high and 25 inches or more in length can be
used.

The super incorporates one stage of shield-grid radio frequency
amplification functioning at the frequency of transmission, a re-
gencrative first detector, an oscillator, three stages of shield-grid
mtermediate amplification functioning at a frequency of 113 ke,
a second detect r and a first audio stage. The second audio stage
can be included in the set proper or it can be built into an external
power amplifier and power supply unit. It is recommended that
an external power amplifiecr he employed.

The first radio frequency stage is purely a selective stage and
no attempt has been made to obtain radio frequency amplification
over that which might be had with a non-regencrative tube of
the 201A type. A shicld-grid tube is used in the radio frequency
stage because of its inherent stability of operation, An “A”

(This receiver tested and all illustrations made in our laboratory)
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tuhe, with regeneration present, might havc been used in the radio
frequency stage with somewhat greater gain but such regenera-
tion causes a loss of the higher audio frequencies with the result
that quality of reproduction suffers and it also introduces whistles
which are particularly annoving to the inexperienced operator.
The shield-grid tube is entirelv free from inhcrent regeneration
and is therefore felt to offer decided advantages as a radio fre-
quency amplifier. More than sufficient amplification is provided
in the intermediate stages of the recciver and no advantage wauld
be gained through the use of additional amplification in the radio
frequency stage.

Regenerative First Detector

Regeneration is emploved in the first detector circuit. The de-
tector plate circuit is inductively coupled to the detector grid
circuit through a third winding in the radio frequency transformer.
The degree of regeneration is controlled by means of a 2000 ohm
variable resistor which is shunted across the feed-back coil. The
method of regeneration control used is of particular interest as
it provides more uniform regeneration over the broadcast band
than could be had with capacity countrol and as the detuning cffect
due to regeneration is verv small and is much less than that for
other methods of control. The regeneration control can bhe ad-
justed for maximum gain at the longer wavelengths and the set
will not break into oscillation as the wavelengths are
approached. With other methods of regeneration coantrol, con-
stant adjustment is necessary during tuning. Maximum regenera-
tion will be used only for distant reception, when a slight sacrifice
in quality of reproduction is permissible. Tor high quality, local
and semi-distant receptiou regeneration will not be used and the
regeneration control will be retarded.

lower

Three stages of transformer intermediate shield-grid amplifica-
tion are used and the intermediate amplifier functions at a fre-
quency of 115 ke. Although the shield-grid tube is theoretically
capable of giving very high gain per stage, say 40 to 50, in no
case investigated has such gain been obtained togcther with the
necessary degree of seicctivity. In the Remler 29 the gain per
stage in the intermediate amplifier has purposely been reduced in
order to maintain the degree of selectivity considered necessary
for modern broadcast conditions. By keeping the gain per stage
relatively low, a decided improvement is also made from the
standpoint of quietness of operation. The gain in the three stage
intermediate amplifier as designed is the maximum obtainable
with the pre-determined necessary degree of selectivity and both
the gain and selectivity are considerably greater than could be
obtained from an intermediate amplifier emiploving tubes of the
201A type even regeneration cmployed. The
shield-grid intermediate amplificr is operated well below the point
of oscillation. Regeneration in an intermediatc amplifier will
cause a loss of the higher audio frequencies, as it will in an ordi-
nary radio frequency amplifier and absence of regencration in the
shield-grid intermediate amplifier therefore means better quality
af reproduction.

The radio frequency and intermediate amplifiers are cunclosed
in a single copper case and constitute the Remler No. 712 shield-
grid selector and amplifier. The intermediate amplifier transform-

were cxcessive

Fig. 3. Only a few wires need be run by the set constructor:
as disclosed in the above graphic diagram

Gl
i |

Fig. 2. In this photegraph is shown a front view of the
Remler 29 with the shielding cover removed

ers are tuned at the factory., Vernier adjustments are provided so
that compensation may easily be made for differences in tubes
and for any misalignment due to rough handling in shipping.

Type 201A tubes are used in the first detector, oscillator, sec-
ond detcctor and first audio positions. A 112A tube can be used
in the first audio position if desired. Both detectors are of the
grid-ieak-grid condenser type. .

Automatic filament control is used for the 201A tubes. The
shield-grid tubes are controlled by the panel rheostat. A limiting
resistance is connected in series with the panel rheostat so that
excessive voltage cannot be applied to the shield-grid tubes from
a fully charged 6 volt battery. This protective resistance makes
a voltmeter unnecessary. In practice the shield-grid tubes can
he operated at voltages lower than the maximum of 3.3.

Use Small Antenna

The Remler 29 is intended for use with small antenna coupling.
A short antenna should preferably be used. If a long antenna is
used a series antenna fixed condenser of from .00001 to .0002 mid
should be employed. The antenna compensator variometer is
built directly into the first radio frequency transformer or an-
tenna coupler, Once adjusted on the installation of thc receiver
it need not be further used. This construction is possible because
of the small degree of antenna coupling. The antenna deflection
will never be more than can be taken care of through a single
adjustment of the compensator variometer.

The receiver is theoretically not a ‘“one-spot” receiver. In
practice, however, rcpeat settings will not be found unless opera-
tion is in the immediate vicinity of broadcasting stations trans-
mitting on the lower end of the broadcast band.

In the set as photographed in this article, one stage of audio
frequency amplification is employed. An external Remler power
amplifier making use of a tube of the 250 type will be used. The
external power amplifier will be incorporated in a combined power
amplifier and power supply device constructed with the parts
tisted hereafter for the purpose. An external power amplifier is
earnestly recommended where the utmost guality of reproduction
is desired.

All wiring in the Remler 29 is concealed by the presscd steel
base so that the receiver presents an appearance equal to that
of the most expensive factory-built product. The leads are in no
case so crowded that they are difficult to install and the blueprint
can be followed with the greatest case,

Resonated Primary

The Remler audio transformers specified for use in this receiver
will provide quality of reproduction surpassing that obtainable
with an audio amplifier of the conventional type. Remler audio
transformers are designed f[or use in pairs and their characteristics
are such that the over-all frequency characteristics for the ampli-
fier will be essentially flat over the band of transmitted frequencies.
The first-stage transformer is in each case of the resonant primary
tvpe and is made to give particular emphasis to the lower part
of the frequency band. The frequency characteristic of the second-
stage transformer is allowed to fall at the lower end and the
degree of compensation introduced into the first transformer is
such that the over-all characteristic is flat. In addition to per-
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Fig. 4. The layout of the parts is disclosed in the above drawing

mitting proper emphasis to the lewer frequencies, which give
fullness and body to the reproduction, the resonant primary cir-
cuit confines the audio frequency currents in the detector plate
circuit of the transformer system and keeps them out of the
power supply device. The resulting lack of impedance coupling
in the plate supply device between thic detector circuit and the
remaining circuit makes for stability of operation.

The over-all frequency characteristic for the amplifier is, of
course, what onc is most interested in. The individoal frequency
characteristics of the first and second stages is of minor impor-
tance. The primary circuit of the first-stage transformer only is
resonated first because adequate compensation can he made therc
for any drop in the sceond transformer characteristic and second
hecause the comparatively heavy direct-current flow to the plate
of the first audio tube would cause an excessive voltage drop in
the resistor and cxcessive EI loss were the second transformer
primary resonated. If the value of the resistor were lowercd to
get away from the large voltage drop and EI loss a comparatively
large amount of the audio voltage available at the plate of the
first audic tube would be lost in the resistor and amplification
would be lowered. Exccssive voltage drop and EI Ioss in a re-
sistor for a resonant-primary second-stage transformer would be
particularly troublesome where it desired to use a tube such as
the 112A in the first audio position to obtain the somewhat more
favorable relation between the tube plate impedance and the
transformer primary impedance.

High Ratio Transformer

Since compensation is made in the first-stage transformer for
the falling frequency characteristic of the second-stage trans-
former the second-stage transformer can be a high-ratio trans-
former and the smaller primary necessarv with increascd ratio

can be used without any detrimental effect upon the final quality
of reproduction. Since one may use high-ratio transformers with-
out adversely affecting quality of reproduction one can obtain
without overload of the detector, the large voltage swing on the
grid of the power tube necessary for maximum undistorted
output froan that tube. This is most important as with the usual
low-ratio transformers the detector is badly overloaded before
maximum output is obtained from a large power tube, such as the
250, and because of such detector overload sccond harmonic fre-
quencies resulting in serious distortion arc introduced.

Energy Required

A considerahly larger amount of encrgy is necessary to produce
a low note than is required to produce a high note in the same
apparent volume, Suppose that the frequency characteristic of the
broadcasting station were flat, that is, that it amplified by equal
amounts the energy received at the microphone at all frequencies.
This is not strictly the case but modern stations have been per-
fected to a degree such that one can make the assumption for
the purpose of illustration. The energy transmitted at the lower
[requencies would then be considerably greater at the lower
frequencies. There is very little frequency distortion in a radio
frequency amplifier as used without regeneration for
tion and we will therefore assume that we have at the detector an
iput frequency-amplification rclation that we have at the broad-
cast station. Lf the detector is not overloaded very little distortion
will be introduced at that point. Now if our audio amplifier has
a flat over-all characteristic, that is, if it amplifies
equally all of the musical frequencies, the power tube will be
called upon to deliver to the speaker very much larger amounts
of energy for the lower notes than it will for the higher notes at
the same apparent volume. If a power tube of limited output,
such as the 112A or 171A is used it is better that the audio system
does not reproduce the very Jow frequencics in their true relation
to the higher frequencies since the low notes would cause over-
load of the power tube for relatively low volume. If the very low
frequencies are attenuvated greater volume can be had from a
power tubce of limited output without overload and excellent
quality of reproduction will be obtained. It will, moreover, be no
use to amplify in the audio system the very low frequeucies if
the speaker used will not respond to them. Most magnetic cone
speakers offer very little response to frequencies much below 200
cycles per second. They may offer apparent response but analysis
of the output shows a very small percentage of fundamental fre-
quencies below about 200 cycles and a large percentage of seconcd
harmonic frequencies generated in the speaker itself, These sec-
and harmonic frequencies introduce distortion.

local recep-

frequency

Because of the dcsirability of attenuating the very low frequen-
cies when power tubes of limited output or speakers not respond-
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Fig. 5. Schematically the receiver is presented in the

above diagram, which gives all necessary constants
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ing to the very low frequencies are used Remler transformers
Nos. 900 and 901 have heen given a sharp cut-off just abave 60
cycles. They are recommended for use in the Remler 29 receiver
if a power tube of the 112A or 171A type is to be employed.

External Power Amplifier

When the utmost in quality of reproduction is desired it is
recommended that an external power amplifier incorporating a
250 power tube be used. The 250 tube will handle without dis-
tortion at more than normal room volume the very lowest fre-
quencies transmitted. It should bhe uszed in conjunction with a
dynamic core speaker properly mounted in a baffle-board. The
dynamic speaker, mounted in a baffle-board of sufficiently large
diameter will respond to the very lowest frequencies it will be
neccssary to reproduce. The baffle-board should havc a diameter
equal to one-quarter of the wavelength corresponding to the low-
est frequency desired. Remler transformer Nos. 920 and 921 are
particularly suited to use in an amplifier employing a 250 power
tube. These transformers provide an amplifier whose over-all
frequency characteristic is essentially flat over the entire band
of transmitted frequencies and they provide a voltage guin be-
tween the plate of the detector and the grid of the power tube
such that full undistorted power output can be obtained from the
power tube without overload of the detector.

An output transforimer is desirable in any amplifier since it permits
the correct relation between the power tubc plate impedance and the
external plate circuit impedance and the correct relation between the
impedance of the speaker winding and the input circuit to the speaker.
It also protects the spealker winding {rom damage by excessive direct-
current. For power tubes 112A and 171A the Remler No. 922 output
transformer is recommended. For power tubes 210 or 250 the No.
923 output impedance-compensating transformer should be employed.
The No. 923 cutput impedance-compensating transformer has a Aat
frequency characteristic over the entire band of transmitted frequen-
cies. The large plate current for the power tube does not flow through
the transformer primary and so cannot cause distortion due to core
saturation. The plate current is fed to the power tube through a large
choke. The audic currents i the power tube plate circuit are confined
to the primary of the output transformer and do not flow through the
plate supply device. Impedance coupling can therefore not occur n
the plate supply device between the last audio circuit and the remain-
ing circuits in the receiver and stability of operation results.

Labor Saving Assembly

Professional set builders will recognize the facility with which
the power amplifier designed by Remler for use with the Remnler
29 receiver may be wired. All preliminary work has been
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Fig. 7, The schematic circuit by means of which the ampli-
fier should be wired is disclosed in the above drawing

Fig. 6. The Remler 29 was designed for the use of an
external power amplifier No. 950 which is shown in the
above photograph

smoothed out by the production of the 952 foundation kit, which
includes a pressed steel base onto which are mounted the four
sockets, the genter-tapped resistor unit and where holes are pro-
vided for the placing of the second stage audio transformer, the
output 1mmpedance compensating trausformer, the power trans-
former and choke together with heavy duty flter condensers anl
other by-passes. The voltage divider resistance is known as the
Frost No. 300 resistance kit, which has the necessary resistance
values to give 135, 90, 67%%, and 45 volts and a C negative voltage
for the 250 power tube.

The power supply may he easily mounted at the bottom of
the console if the receiver 1s to go in that tvpe of housing. If it
is to be on the top of a table, provision can be made for the
power amplifier to be placed at one end, or if the table is wide
enough, to be placed at the rear of the receiver.

Official Parts List

Parts used in the construction of the Remler 29 receiver and power
amplifier are:
Receiver

Remler 712 shield grid selector and amplifier
1 Remler 752 foundation kit, including one pressed steel base, one
pressed steel instrument panel, one bronze escutcheon plate, all
necessary fixed and compensating condensers, cord tip jacks,
hinding posts, bakelite knobs, insulating washers, holts, nuts anel
serews
Remler No. 110 Universal drum dials
Remler No. 632 twin rotor condenser
Remler No. 638 twin rotor condenser
Frost 1895 500,000 ohm variable resistor
Frost 1896 2000 ohm vaviable resistor
Frost $-1910 10 ohm rheostat and switch
Frost 782 battery cable plug sockel.
Frost 780 battery cable and connector
Remler 900 or 920 first stage audio transformer
Type 222 shield grid tubes
Type 201-A tubes
Type 112-A tube
Pkg. Kester radio solder
Ekko ground clamp

e i R I N e e e T RS 1)

Power Amplifier

Remler 921 second stage audio transformer

Remler 923 output impedance compensating transformer

Remler 950 power transformer and choke

Remler 9352 power amplifier foundation kit, including one pressed
steel base, 4 Remler 50 sockets, one Frost FT-20 center tapped
resistor, necessary bolts, lugs, screws, nuts, terminals and wire
Frost 300 Universal resistance kit

Frost 1405 2 mfd heavy duty flter condensers

Frost 1105 2 mfd bypass condensers

Type 281 rectifier tubes

Type 250 power amplifier tube

874 voltage regulator tube

Pkg. Kester radio solder

e e
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National Screen Grd Five Receiver
Shown in Simplified Form

Well Known Circuit Considerably Improved in Selectivity and
Distance by Use of Screen Grid Tube

OR a good many years now, the Browning-Drake receiver
has been recognized as one in which simplicity of construc-
tion and cxcellence of performance have been combined in
a most satisfactory manner. Bv thc use of the 222 as the radio
frequency amplifier tubc in even this rcceiver, however, not only
is its gencral performance improved to a most marked extent,
but also its construction and operation materially simplified.
Without resorting to the use of either shielding or neutraliza-
tion, the operation of the receiver is made exceedingly stable.
LEven the operation of the detector circuit is improved, because
advantage can be taken of the regeneration control without throw-
ing the r.f. tube into undesired oscillation. As a result of the r.f.
tube not being right on the point of osciliating most of the time,
the tone quality obtainable from the receiver as a whole is also
improved.
But real pleasure to be derived from the operation of such a
receiver comes from the way in which it will hreak through the
locals in even such congested areas as New York and Boston and

Lring in distant stations with volume and quality worth listen-
jng to.
The Amplifier

The secret of the good selectivity seems to be in the use of a
very short antenna, the use of a regenerative detector and the
use of a slot wound high impcdance primary transformer rather
than the more generaily advecated “tuned plate” system. Cer-
tainly the transformer coupling along with the proper location
of coils and condensers 1s responsible for the extremely stable
operation.  The grounded metal drum tuning control placed
as It is between the two tuning units offers all the shielding
necessary. This drum, which is of the vernier type, is also of
considerable aid to easy tuning.

In general appearance, the National tuning unit employed is
the same as the regular National Browning-Drake unit, except
for the greatly increased impedance of the slot wound primary
of the r.f. transformer, the omission of the neutrafizing winding
and the usc of an mductive or variometer tyvpe of antenna com-

Fig. 1. In this photograph is shown the rear view of the National Screen Grid Five recently constructed in our laboratory

(This Receiver Built, Tested and All Illustrations Made in Our Laboratory)
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pensator or trimmer in place of the midget “"trimmer” condenser
formecrly uscd.

Because of the iow internal clectrostatic capacity of the 222
tube, a small .0001 mfd mica condenser, indicated by the dotted
lines m the circuit diagram, must generally De connected across
the antenna circuit tuning condenser in order to keep the two’
tuned circuits in quite close “step” throughout the tuning range
of the receiver., Any slight variations arc then easily compensated
for by adjustments of the "inductive trimmer.”

The 15 ohm cartridge in the negative tead of the UX222 fila-
ment circuit serves the double purpose of dropping the voltage
down to the proper value and also for supplying the grid biasing
potential for this tube. In the other lead is a 20 ohm rheostat
that scrves as a volume control,

It will be noticed that a radio frequency flter circuit compris-
ing an r.f. a ! are used the
screen grid Jeak. As a result of such an arrangement, no trouble
vrll be had in operating the receiver from a B climinator. With
some eliminators the condenser alone is sufficient, but in most
instances the addition of the choke is well worth while.

The r.{f. choke for the detector plate circuit is incorporated as
part of the frst stage National Impedaformer. An additional
choke, however, as shown in the diagrams and photes, will in
many instances still further improve the operation,

choke and mid condenser in

The Audio Amplifier

The comibination impedance-resistance coupled amplification
cmploved is one capable of excellent tone quality at a reasonable

cost for the various parts needed.

The first stage Impedaformer consists of an r.f. choke calil,
plate impedance, coupling condenser and grid resistor. The
second stage unit differs from the fArst only in that it does not
include an r.f. choke, while the third stage unit comprises a
plate resistor coupling condenser and grid impedance., There are
several advantages to the use of this “reversed” Impedaformer
as the last coupling unit. First it imiproves the operation of the
amplifier when used with B-power units by overcoming any
tendency toward ‘“‘motorboating” which is encountered at times
with straight impedance coupled amplification, and, second, it
makes possible the use of a high mu tube in the second af.
stage, where additional volume is required without any sacrifice
in tone quality. In the plate circuit of the power tube is incor-
porated a Tone Filter to protect the loud speaker when using
full voltage on the plate of a UX171,

The grid bias for the first (wo tubes is obtained from the

Fig. 2.
Fritts cabinet.
estry model shown on the wall at the left

In this photograph the receiver is placed in a
The antenna used is the Effarsee tap-

voltage drop across the filanent equalizer, while that for the
power tube is obtained from a dry C battery.

1t will e noticed that a 4/3 ohm filament resistor is employed
to drop the 6 volt battery potentional down to the 5 volts required
for all the tubes save the 222, The 15 ohm resistor then drops
the 5 volts down 3.3 volts for the filament supply of the 222, A
4/5 ohm resistor, however, provides a 1 volt drop when used
with five 4 ampere tubes. In this receiver there are four such
tubes and the 222, which only requires a trifie more than an
cighth of an ampere for filament current.

The filament current required for dial light, however, when
added to that of the 222, makes a tota! of a quarter ampere, so
that the standard 4/3 resistor is operated under proper condi-
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Fig. 3. The schematic circuit of the National Screen Grid Five may be observed by referring to the above diagram
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Fig. 4. All wiring of the receiver may be accomplished by following carefully the graphic printed above

tions., The usc of 5 volts instead of & volts across (he dial light
filament makcs no appreciable difference in the brilliancy of the
scale illumination, while it does materially increase the life of
the small bulb.

Assembly and Wiring Notes

The actual assembly and wiring of the receiver is quite simple
and straightforward, The first step is to prepare the front and
sub-panels., -

The tuning unit, sockets, audio components and all other parts
zre then mounted in place on the sub-pancel and the set com-
pletely wired before mounting the front panel in place.

There is only one long lead carrving any r.f. current—the one
from the piate of the 222 to the primary of the r.f. transformer.
This lead should be run underneath the sub-panel in as direct a
line as possible. Although best results are generally obtained
when the plate lead is connected to the primary terminal nearest

R
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Fig. 5. This diagram shows the layout of all parts
in the receiver

the front panel and the B135 volt lead to the remaining primary
terminal, it is well to try.interchanging these two leads. With
sonie sets the rcversed connection gives considerably better per-
formance. The location of the other parts is such as to elimi-
nate the need for any long high frequency leads. By making con-
nection to the condenser frame at scveral convenient points, as
shown in the illustrations, the wiring is considerably simplified.
Ag an aid in making connections to this frame, soldering lugs
should be placed under the heads of the several mounting screws
that hold the tuning unit to the sub-panel.

May Need Shield

Although not absolutely necessary, nevertheless in laboratory
tests conducted by this magazine in a very congested district, a
Carter shield for the 222 tube is recommended, whiel shield has
an armored lead for the cap of the 222 tube. Be sure to ground
e tube shieid, as the set inight howl when it is ungrounded.

The antenna coil in this receiver consists of a nine turn primary
of No. 27 d. < c. wire and a 60 turn secondary of No. 28 enamnel
onoa 2 tubing. The regenerative coupler consists of 108
turng on the secondary of No. 28 emamel, 22 turns of stranded

inch

enamel No. 27 d.s.¢. wire on a small rotor at the high potential
end of the transformer. The primary is a slot wound, high im-
depance one, baving 22 turns of No. 34 d. 5. ¢., this being located
at the low potentiai end of the coil. The antenna variometer
comprises a 12 turn rotor located iuside the 2 inch tube of the
antenna eoil, on which there is a stator winding of No. 28 enamel
wire spaced one-half the diameter,

Operating Notes

As already intimated, very excellent performance may readily
be obtained with a 3 or 4 foot wirc connected directly to the
control grid of the UX222 (the cap on top of tube) as an antenna.
Tn fact, such an antenna is to be recomniended for use wherever
extreme selectivity is desired. Where the set is not located very
close to any broadcasting stations, however, a 20 or 25 foot indoor

(Continued on page 112)
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Hints on the Profitable Use of
Power Amplifier Units

Enterprising Professional Set Builders or Dealers May Cash In on
“Pick-Up”" Work in Their Own Locality

HERE are countless oppartunities in cvery professional set
Thuilder‘s locality for cashing w1 on the public demand for

racic, phonagraph pick-up or microphone broadezsting of all
types of public cvents occurring frequently throughout the vear.
Tlie measure of profit to be derived by the professional set huilder
depends to a large extent upon his ingenuity, aggressiveness and
willingness to werk. Apnaratus is available both in kit form and
to take
broadcasting of public entertain-

complcte assembled manner with which care of any

demand for the pick-up or
ments. so that the builder or dealer need not hesitate further on
that score. The next thing to do is to find the jobs and work
up the transaction.

Just az an indication of the widcspread field hefore a local sct
builder or dealer nsing public address and other types of ampli-
frers, the following are some of the prospects readily accessible:
phonograph owners, churches, restaurants, display rooms, tea
rooms, apartment haouses, poolrooms, clubs, Y.M.CA, YW.C A,
hroadeast stations,
lodges, confec-
parlors, road-

schools,

filling stations, radio sel schools,
theaters, dance halls, hospitals, hotels, fraternal
tioners, funeral
side  stancls,
charitable institutions and many others.

Let us say. for example. the Jacal Kiwanis Club is going to
stage an entertainment for the town, which invobves speeches and

Possibly it is to be an outdoor affair, or if indoor, an

QwWners,

drug stores, amuscment parks,

railroad stations, beauty shops, dancing

music.
event that will require dissemination of the volce and music to all
parts of the auditorium. The professional set builder, knowing of
the event, immediately communicates with the chairuian of the
cntertainment convuittee and proposes that a microphone pick-up
be installed at the auditorium or the meeting place and suitable
amplificrs be provided it different sections of the hall to insure
every attendant being able to easily hear the proceedings. TFor
this service a nominal charge can he made. Perhaps the enter-
tainment committee does not wish to pav this charge. There is
still a possibility that the owner of the auditorium would be a
prospect for the actual sale of the apparatus as a means of broad-

Fig. 1. This photograph represents the Samson PAM 16-17,
which operates from a. ¢.

Fig. 2. In this photograph is seen the PAM 19-20, which is
a full wave rectifier job

casting all local cvents occurring in that particular auditoriunt.
Quite frequently when a rental proposition does not work out,
it has been possible tu sell outright the apparatus to the owner
of a hall or auditorinm.

Assuming that the local movie house makes use of oniy a piano
during the run of a film, a phouograph amplifier and electro-
magnenc pick-up may be arranged for the amplification of the
phonograph records through dynamic or other tvpe speakers in
the movie house, giving the patrons a wider siversity anid better
quality of music than would be normally obrainable focaily.

The Samson TAM 16-17 shown in Fig. 1 iz an aleernating
current eperated amplifier using a 227, two 2105 and oune 281

rectifier tube. Thus, this amplifier is a two-stage amplifier with
push-pull. The model 16 handles the standard type of speakers.
while the model 17 has a provision for cnergizing the held of
a dyvnamic speaker.  This particular amplifier will furnish sufti-
cient volume for fiftcen speakers of cither type. or 700 head sets.

The PAM 19-20, which is a threc-stage affair, uses rwo 2277<,
two 2530's n push-pull and two 281 rectifier tubes. The model 19
tales care of the standard speakers, while the 20 is used on the
dynamic type. The capacity of this unit 1s 43 speakers of either
type or 2000 hcad sets. [n both of these models the well know::
Symphonic audio transfermers are employed.

Tn addition to the two amplifiers previously mentioned, .2
Samson line includes the MIK-1, which has two 227's and a 280,
Tt also comprizes a microphone gain control and a rheostat for
the microphone hutton current, together with a meter and switca
to read microphone button current. Tt 13 a.c. operated and is
adapted for use with the 1PAM amplifiers, where microphune
pick-up 1s desired.

Another of the models in the Samson tne is the PAC-2, which
iz the same as the PAM-16, excent the fact that it supplies A, B
and C current for alternating current scts, or B and C current for
direct current sets. It consists of a 227, two 210's in push-pull, a
281 rectifier tube and a glow tube. This particular unit when used
in conjunction with a small a. c. tuner suffices to make an excep-
tionally good radio sct for quality reception.
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Tyrman Imperial 80 Shows Custom
Built Design Progress

New Model Is Socket Powered Using Alternating Current Screen Grid
Tubes; Has Built-in Power Supply

expressed in the latest model bearing the Tvyrman name and
combines a number of features previously sought.

The Tyrman Imperial 80 to be described in this article is a com-
pletely a. c. socket powered receiver using alternating current shield
grid tubes for radio frequency amplification and the alternating cur-
rent heater type tubes for detection, oscillator and audio purposes.

All Together

In order to simplify the design as much as possible and to put in
the hands of the custom set builder a receiver which is compact and
efficient, the Tyrman engineers decided to build the power supply on a
common platform with all of the other radio apparatus. The power
supply, which is completely factory assembled, matches the design
of all other parts on the chassis and being an integral part of the
whole system also contains the audio output transformer. The latest
power tube, the 250, 1s part of the power compact and with the two
281 tubes for full wave rectification assures ample current for the
receiver and sufficient undistorted output for the dynamic speaker
recommended for use with the receiver.

An inspection of the schematic circuit in Figure 2 will show that
the radio frequency circuit is a happy combination of transformer
and impedance coupling, the former rendering the desired selec-
tivity, while the impedance coupled stages assurc the maximum
amplification that may be expected from screen grid tubes.

Although the designers have experimented with screen grid tubes
since the early introduction of this type of tube, they find that acrual

r | YHT progressive tendency i custom built receiver design is aptly

amplification per slage of 150 is not obtainable regardiess of the cir-
cuit employed. These engincers find that after carcful analysis of all
screen grid tube receivers, it may be safely said that an amplification
of 50 per stage is about the highest obtainable gain. The actual stage
anplification in this receiver was measured by the designers as being
45 to 50 per stage. From that rate the total radio frequency amplifi-
cation of the receiver, including the 227 applied to the last stage,
would amount to nearly one million. Howecver, it is stated that due
to the interstage losses, this number was fortunately not reached, as
it is obvious that no detector stage could be designed to take care of
this voltage amplification.

Custom set builders, acquainted with the ainplification possibilities
of last season’s Tyrman 70, however, witl notice that the Tyrman 80
is a considerably more powerful receiver, with added selectivity and
tone quality only ohtainable with high voltage powcr amplification as
applied in this system. The tonal performance is excellent, while the
sensitivity on long distance signals seems to be equal to, if not in
excess of the puvest direct current operated set.

Short Wave Coils
Another feature which bears important relation and which seems
to be a question answered by some of the manufacturers this season
is the importance of short wave reception. This guestion has been
fully appreciated by the designers of the Tyrman 80 and a complete
set of plug-in coils is furnished to cover the wave bands that are re-
quired by amateurs and those who wish to cxperiment with television

svstems. It has been stated that the shield grid tube has no special
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Fig. 1. Combining the receiver and power supply into a single unit, the Tyrman 80 should be well received by the custom
gset builders and fans in general

(This receiver tested and all illustrations made in our laboratory)
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Fig. 2. The schematic civcuit invelved in the latest Tyrman model is shown above

advantages if used i ordinary short wave receivers and only in
superheterodyne circuits will it be possible to make use of the
great amplification possibility of that particular tube.

The appearance of the rcceiver is an elegant one and the form of
construction meets the requiremeitts of modern sct building. contain-
ing as it does all safety factors as to the alternating current and high
voltage operation. Symmetrical arrangement of all apparatus is
predominant and ia spite of the number of tubes cmployed and
the incorporation of a complete power supply and 250 power
amplifier, the Tvrman engincers succeeded in arranging all of the
apparatus into a chassis which is ouly 21 inches long.

Craftsmanships is obvious in the parts used and especially predomi-
nant inn the front panel layout, which contains a novel tuning arrange-
ment known as the Tyvrman vernier drum, which may he seen i the
photograph in Figure 1. This instrument is of suchi high grade ap-
pearance that the desiguers feel that it will successiully compete with
manufactured sets, The tuning condensers are driven by a worm
drive gear and a positive motion without backlash is obtained.

Individual Biases

The schematic wiring diagram In Figure 2 will show many of the
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Fig. 3. The power supply schematic is drawn above

details and novel ideas emploved in the receiver. An individual bia<
arrangement is provided for the first detector, third intermediaic
amplifier tube, the second detector and the first audio stage through
the use of individual 3000 chm resistances hypassed by 4 mid cou-
densers. In the case of thc bias from the first and second inter-
mediates, the bias is made variable by means of a 200,000 olun variable
resistance located between two cathodes and the ground and properly
Giased by a 1 mid bypass condenser. In the case of the oscillator, the
cathode is common with the ground, since no bias is required in
this position. The screen grid terminals all reccive 50 volts poteu-
tial, which is supplied by the power supply included.

It will he noted by referring to the schematic that the pick-up coif
of the oscillator is connected to the center tap of the antenna in-
ductance. The frst detector is regenerative, such regeneration being
afforded by the 00004 mfd midget candenser between the platc of
the first detector and the bottom of the antenna coil. A .00004 nfd
nlidget condenser is also provided in series with the antenna binding
post, so that the receiver may be balanced for different tvpes and
sizes of antenna.

Iu the schematic of the power supply shown in Figure 3, the design
bas beeu greatly simplified because of the fact that a metal chassis is
used as a common ground, which enables each circuit to he grounded
al the clozest point.  The power trapsformer has a 214 volt a. c.
winding for the allernating current screen grid tube and the 227
heater type tube. A 7Y% volt winding supplics current for the filawment
of the 250 power amplifier 1ube, while another 734 volt filament wind-
ing energizes the Alaments of the 281 rectifiers. The high voltase
winding is across the plates of the two 281 rectificr tubes. while 4
hcavy duty Alter choke is placed in the positive line with amplz
bypass capacities to afford perfect fltration. Aw audio frequency
choke is used in the plate circuit of the 250 tube, across which is
placed a 4 mid 600 volt coupling condenser for use with the speaker.
A novel switch on the power amplifier enables the operator to use
either a dynamic field in the resistance nctwork by shorting out a
2500 olum fixed resistor or use a regular magnetic speaker but leaviny
in the circuit the 2500 oliw resistor. The biasing arrangement for
the 250 tube consists of a 1250 ohm resistance with a 1 m{d condenser
in parallel located between the ceater tap of the filament transformer
tor the 250 and the ground.

A phonograph-radio switch, as well as binding post for attaching
the phonograpb pick-up, are also a part of the receiver,
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Citizens Shield Grid Booster for Use
Ahead of Any Receiver

Simple Unit May Be Easily Assembled tc Add Radio Frequency Pep
to an Old Set

AKING advantage of the anti-oscillation teudencies of the
T.screcn grid tube, to say nothing of its extreme ampliication

properties, the Citizens Shield Grid Booster Stage described
in this article forms a scquel to the
using a Rice bridge circuit, which was described on page 91 of
the March issue of this magazine. Since the publication of that
articie there been set
builders and experimentcrs in general for such a houvster stage,
using the well known screen grid tube.
booster was built some time ago, ncvertheless it has not bheen
prepared for publication until such a tine as more experimenta-
tion could be performed on it with particular reference to the
tyvpe of semi-tuned plate coil used. With this experimental work
completed, the unit is now ready for publication and will be
described in the ensuing article.

radio frequency amplifier

have mauny requests from  professional

While this design of a

ferminate the ground binding post, the ground ferminal oi the
atenna the filament terminal of the sccondary coil, the
votor of the 00035 mfd tuning condenser, one side of the ¥4 mid
fixed condenser in the negative filament, one side of a 10 ohm
fixed resistance in series with the negative filament, one side of
a § ohm resistance, one side of the ¥4 mfd condenscr bypassing
the screen grid, cne side of the U4 mfd condenser bypassing the radio
frequency choke in the 135 volt line the rotor or movable plate in
the variodenser, and one side of the 3 mfd coupling condenser
leading to the set ground. The filament switch and the 20 ohm
rbeostat usced as a volume control are the
Formica front panel and are thus kept away from the shield.
output terminals of the Booster Stage will be
One goes from the plate end of the 0005 mfd fixed condenser,
this terminal leading to the an-

coil,

both Jocated on

Twao secn.

Fixed Tune Plate

Essentially the circuit consists
of an untuned primary winding on
a2 1%-inch form, the primary be-
ing located at the bottom cnd of
the tube and consisting of 15 turns
of No. 26 single silk wire. The
secondary of this radio frequency
transformer has 100 turns of No.
26 single silk wire on the 1X4-inch
tube, the overall length of which
is 314 The 1
shown in the schematic circuit, |,
figure 3, as Dbeing located in the ;
plate the shield grid
tube consists of 400 turns of No.
30 enaimel wire on a l-inch diameter

inches. mdnctance

circuit of

teuna binding post on any set.
The second output terminal passes
through a 4 mifd condenser com-
mon with the shield and then
leads to the ground binding post
on any set. This insures that re-
gardless of the form of connec-
tion inside a receiver, that the
addition of the booster stage will
not cause a short circuit or other-
wise disturb the circuit arrange-
ment.

| Wires in Cable

Six wires of the Birnbach 7-wire
i cable termiinate inside of the can
] with the following destinations:
The black tracer gues to one side

form having a length of 5 inches.

These particular coils have Dbeen
made to our specifications hy one

of the filament switch, the blue
goes to one end of the
radio frequency choke in series

tracer

of the coil manufacturers.

Reference to the schematic in
Figure 3 will disclose the fact that
the input circuit of the shield grid
tube s tuned by the .00035 mid variable condenser, while the
output of the tube iz of the fixed-tuned type, the peaking of the
coil being accomplished by means of the 28.8 mmf Variodenser
located on the bottom of the stage. More data on the peaking
of this plate coil will be given later in this article.

Non-Inductive Condensers

Two radio frequency chokes are used, both being 85 millhenries,
the first one being placed in series with the scrcen grid and the
positive 67 or 90 volt terminal. This choke ix hypassed with a
74 mid condenser. It is esscntial that the nouo-inductive type of
condenser be used. The sccond radio frequency choke is located
between the lower extremity of the plate coil and the positive
135 wvolt terminal, Tt is likewise bypassed with a ¥4 mid con-
denser and this too is of the non-inductive type. The shield in
the booster stage is used as a comumon negative line, onto which

Fig. 1. This photograph represents the rear view of the
Shield Grid Booster Stage described in the accompany-
ing article

with the screen grid of the tube,
the red tracer goes to the posi-
tive filament terminal on the Ben-
jamin  socket, the tracer
goes .o the free side of the ¥4 mid condenser between the socket
and the variable condenser, the yellow tracer is grounded di-
rectly to the can, while the green tracer goes to one side of the
radio frequency choke in series with the plate coil of the tube.
The 7th wire i the cable is not used.

hrown

Two separate wires outside of the cable should be used, one
for the antenna connection on terminal P of the radio frequency
transformer and the other on the free end of the 0005 mfd fixed
condenser, this latter wiring going to the antenna hinding post
o the receiver, whose signals are being boosted. It is not advis-
able to include either the outside antenna or the set antenna wires
within the cable on account of the passibility of feed back or
capacitative conditions, The free ends of the Birnbach cable are
for use in attaching to the terminals of the A and B supplies
used with the receiver. The C bias for the grid of the 222 tube
is automatic and is obtaned by the drop across the 10 ohm

(This unit designed, tested and all illustrations made in our laboratory)
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resistance Dbetween the negative
flament of the tube and the com-
mon ground line. It will be ob-
served that no provision has been
made for a negative B terminal.
inasmuch as that has already been
supplied in the recciver ahead of
which the beoster stage is being
placed. And the unit will
equally well regardless of whether
the negative B connection in the
receiver is made to the positive A
hattery or the negative.

work

Peaking Plate Coil

While the tuned circuit
of the 222 tube is continuousiy
variable from approximately 200
to 550 meters, or a sulficient range
to cover the entire broadcasting
band, nevertheless the tuning of
the plate circuit is semi-fixed in
that it is set for a predetermined

input

frequency and then left in that position.
wire on the l-inch diameter tube and the 28.8 mmf. Variodenser,

77

Fig. 2. There are only two cortrols on the front panel

of the Booster Stage shown in the above photograph.

The center control is that of the tuning condenser, while

the right hand contrel is a 20 ohm rheostat for control
of volume

With the 400 turns of

it is possible to peak this plate circuit at the highest wavelength

desired or at a fairly low one, although best results were secured
when the set was peaked at a wavelength somewhere between
450 and 475 meters. Under certain conditions it might be desired 1

1 keep it even as high as 500,

In tuning the condenser select a distant signal at about 450 1
or 460 meters and then with a woaden stick sharpened like a

screw-driver turn the screw on

direction to increase the capacity uatil a poiut is reached where

the Variodenser in a clockwise

Remler 00035 mfd variable

condenser

Carter .0005 mfid fxed con-

denser
1 X-L type G-1 variodenser
1 Birnbach special 00035 r.f.
transformer

the distant signal is Joudest. After the capacity has once been 1 Birnbach special plate coil
set in that position, it may he left alone and the receiver used as 2 Hammarlund 85 m.h. r.f.
a hooster stage. There will be no tendency on the part of the ) %}‘OL"CS 10 ol P .
booster to go into oscillation as long as the screen grid poten- ta?lrctcer ohm fixed resis-
tial _is k?pt at a value f)f 4_5 vol.ts or more, and as long as the 1 Carter 5 ohm fixed resis-
recciver itself is not oscillating violently. tance

. . . ) arter 2 _

I'he experimenter may fnd it interesting to alter the amount 1 S{:l;_tm Imp 20 ohm rheo

of voltage required for the shicld grid.
model worked best at values ranging between 67 and 90 voits on
the shicld grid, nevertlieless there ure occasions when 45 might

Although the laboratory

Condensers, fixed:
Tuductances, r.f. and regenerative:

ANTEMT

KRAD FR5D

R.F. chokes: Remler. usun g
Resistances. fixed, varia
Cable: DBelden:
Sockets: Ehy, Frost:
Dials: Hammarlund :
Switches: Frost. Yaxley.
Tubes : cew. Sonalron.

00054170
g

sufice. The best way to deter-
mine the most effective voltage
would be after the Dbooster has
been balanced on a distant, weak
signal, shift the shicld grid volt-
age from 43 to 67 and from 67 to
90 and observe which of the
three connections gives the best
results. It is the voltage on thc
shield grid which prevents the
tube from going into oscillation.
Of course, this voltage may not
he increascd out of limits,
cause if that is done the amplifi-
cation factor of the tube suffers
accordingly, Howcver, at some
point between 45 and 90 volts
best working conditions will be
found.

he-

some cases this Dbooster
stage may Dbe used with a light
socket antenna and good results
secured. It is best to determine

fn

Ly trial whether a light socket antenna or a short wire inside
the house will give the greatest vaolume.

Official Parts List

The following parts were used in the official model:

1 Formica Dblack front panel
7x10x4% inches

1 Formica ivory
8145414 inches

sub-pancl

1 Birnbach 7-wire cable

1 Benjamin UX socket

1 National dial

1 Carter filament switch

1 Aluminum Co. of America
box shield

5 lengths  Acme  Celatsite

hook-up wire

pkg. Kester radio solder
Tobe light socket aerial
Ekko ground clamp
Misc. lugs, nuts,
etc.

—— —

SCrews,

Assnming that eleetrical and physical characteristics are the same, the foilow-
ing items made by Lhe respectively named manufacturers may be emmployed in the
construction of a receiver similar 1o the one previously described :

Acme. Acrovox, Dabilier, Muter, Potter, Sangamo, Tobe;
Aervovox, Hammarlund ;

Electrad, Frust, Yuxley;
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Fig. 3. Examination of the schematic circuit shown in this illus-

tration will give the builder an idea of the simplicity of the unit.

On account of the coupling condensers placed inside of the can,

the output of the unit may be attached to the input of any type
of receiver regardless of how connected
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Fig. 4. In this particular graphic diagram the parts have been
placed exactly as shown in the photograph in Fig. I, so that this
illustration serves both as a layout and a graphic wiring diagram
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Sargent-Rayment Seven Receiv

sing

Screen Grid Tubes

Designers of the Infradyne Circuit Provide a New Set for
Home Constructor to Build

ITH the present trend in receiver kits in which the builder

\K/ only has a few wires to run, and in which the r, {., 1. f. and

audio systems are usually embodied within their respective
shielding units, there remains but little after all for the home experi-
menter or professional set builder to do in making up a receiver.
There are still a great many experimenters and seasoned fans who
delight in completely assembling a receiver from standard parts and
then securing the utmost efficiency possible by means of perfect bal-
ances in all stages. The Sargent-Ravment Seven receiver described
in this article presents a rather striking design in that it has deviated
from the conventional home built receiver design and in its completed
form approximates the higher priced factory built receivers, but with
the added feature of extreme flexibility which would be a pleasure
to any radio veteran.

The receiver is named for Sargent and Rayment, who will doubt-
less be remembered as the designers of the Infradync circuit, and is
a seven tube radio frequency receiver having four individually shielded
tuned r. f. amplifier stages, a detector and two high gain Clough audio
amplifier stages. An inspection of the photograph in Figure 1 will
show that the receiver counsists of an aluminum shielding assembly,
which acts as the cabinet for the entire receiver and at the same time
an individual stage shiclding for the various sections of the set. The
cabinet is made up of a pierced aluminum chassis with edges turned
down, to which are fastened a number of smaller formed pans, which
serve as partitions between the respective stages. The front and bhack
panels which are attached to the chassis and to all eight partitions
complete the assembly. For the caver an aliuninum sheet, the edges
of which are turned over, is provided.

Novel Rejector Stage

Examining the schematic circuit in Figure 2, a novel tuning method

will be found in the first radio {req . which compriscs the
antenna coupling coil and its associated screen grid tube. In contrast
lo general practice the antenna coil of this first stage is tuned by a
different method than usually found. The antenna lead goes to one
end of the coil and at the same time the cap of the 222 tube. The
other end of the antenna coil is common with the lower end of the
secondary, across which is placed a .00035 mid wvariable condeuser
spanned by a .000025 mid trimmer, the rotors of both condensers be-
ing common with the shield and the ground. Tt will thus be seen that
instead of the antenna tuning taking place between the eap of the
tube and the filamcnt, that tuning is accomplished across the secondary
so that this stage forms a tuned rejector stage, the coil having a
winding of 20 turns of No, 28 d.c.c. wire spaced over a 2}
inch tube. This winding goes to the antenna circuit and the grid
circuit of the first r.4. tube. Surrounding this coil and coupled
closely to it is the secondary, which is similar to the secondary
windings in the succeeding r. {. stages. This particular coil is tuned
by the left-hand tuning condenser and although not in either the
antenna or grid circuit, it serves to tune both of them on account of
the close coupling. TIt, therefore, effectively rejects undesired signals
without having its tuning effected by various fengths of antenna.
Examination of the photograph in Figure 1 will show that the
energy from the antenna progresses from the antenna tuning circuit
m the extreme left compartment of the aluminum shielding cabinet
through the four stages of tuned r. {. to the detector in the sixth
compartment. Four screen grid tubes are used in the r. f. stages and
a 112-A for the detector. In the extreme right compartment is located
the two stage audio amplifier and output transformer with a volume
control. While the photograph seems to actually show only two audio
transformers, nevertheless this is not the case, for the 251 output
transformer is placed on top of the 256 second stage audio trans-

R S SRR e U . RS L e

T AR

BRI  Se R

| i
i

E :
3 k
i E
B E
=

A o e ot - T e, v e e R e s T GEARREE 3 rEREREEE e = e

Fig. 1. This photograph shows the top view of the receiver with the shield removed

(This received tested and all illustrations made in our laboratory)
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Fig. 2. The schematic circuit shown above gives all electrical connections required for hooking up the receiver after it

is assembled
fermer. This is done on account of a desire to have everything m- (o an almost negligible value, this value 1s still high enough to allow

cluded in the last compartment and saves considerable space. The
drum dial, which turns all five of the tuning condensers, is located in
the center compartment of the receiver. The depth of the large con-
partments is 12 inches, the height 6 inches and the width 4 1/16 inches
All of the metal work is of 17/64 inch aluminum, which provides
satisfactory electrical shiefding. The size of the complete shielding
asscmbly is 2774 inches long 1274 inches wide and 814 inches high.

Plenty of Flexibility

While the receiver may be tuned by a single drum control, never-
theless for the experienced fan the utmost flexibility has been pro-
vided, allowing a very high degree of r. . amplification,
selectivity and in general all of the attributes that the seasoned veteran
interested primarily in radio recciver performance rather than furni-

turce value would appreciate.

extreme

All of the four radio frequency stages consist of essentially similar
condensers, associated with 222 screcn erid
amplifier tubes, the nceessary bypass condensers and choke coils to
iselate the radio frequency comnponent in each amplifier circuit.  Each
stage consists of a radio irequency transformer with a sccondary
winding of 72 turns of No. 25 plain enameled wire on a threaded
bakclitc tube 214 inches in diameler, the winding occupving a space
Z2y4 inchies and the turns being spaced 32 turns per inch. To each of
the interstage radio frequency transformer secondaries is coupled a
primary consisting of 25 turns of No. 28 double d. ¢. ¢. wire wound
upon a 234 inches threaded balkelite tube, which fits inside of the
seconclary at the flament end. The r. {. resistance characteristics of
these coils are quite good and when tuned by the condensers used in

the receiver excellent selectivity anc amplification factors are obtained.

tuping coils and tuning

Iixamination of the schematic circuit in Figure 2 will show that
the typical r. {. stage consists of the r. f. translormer, the .00035 mid
tuning condenser with its 000025 mid nudget vernier condenser, a
tube socket for the sereen grid amnplifier tube, two 44 mid bypass con-
densers and two radio frequency choke coils. Fach amplifier circuit
is complete in its own shielded compartment and the only leads carry-
ing r. i. current running from stage to stage are the plate leads, which
may he seen by consulling Figure 5, which shows a photographic view
¢f the bottom of the receiver. One of the 4 mid condensers is con-
nected from the screcn grid to 'the grounded shield and one from the
pesitive B stde of the r. f. transformer primary to the grounded shicld.
Elcctrical isolation is further insured by 2 r. f. choke coils,
nected in the screcen grid Icad and one in the plate lead of cach r. f.
amplificr stage. These r. chokes may also be scen in the photo-
graph in Figure 5. An additional r. {. choke is used in the detector
plate circuit 10 preveut any r. f. current from straying through the
audio amplifier.

With all of these precamtions the receiver is quitc stable. How-
ever, when it is desired it may be made to oscillate.  Analvsis of the
functioning of the screen grid tubes as r. f. amplifiers indicates that
even though the plate to grid capacity of the tube has becn redueed

ane con-

oscillation if sufficientlv good circuits are used with the tube. Siuce
cfficient circuits have been cmployed in the rceciver to provide as
Ligh amplification and selectivity as possible, the volume control has
been combined with a stability control so that the r. f. amplifier stages
may be operated at peak efficiency at every wavcelength regardless
of the tendency towards oscillation,

Measurcments made by the designers show that repeater voltage
gains varying from 17 at 550 meters to 30 at 200 inelers are sccured,
these comparatively low values having been selected by the designers
m order that the tuning circuit might have the advantage of the
selectivity required by modern broadcasting conditions. The rising
characteristic of the v. f. amplifier is compensated for by the tuned
antenna input circuit, which has an opposite characteristic in that it
shows arcatest voltage step-up at 550 meters with a decreasing step-up
at higher {frequencics. The result is comparatively flat over all
amplification curves for the receiver, which is due in part to the
effect of the stabilizing contral which decreases the screen grid poten-
tial of the awplifier at higher frequencies, thus decreasing their plate
resistance and tending to hold the defcclive selectivity of the amplifier
constant at all wavelengths.

The five tuning condensers are all connccted together, and arc op-
erated by a single drum control dial, this comncetion being c¢fected by
means of the floating removable shafts, and flexible couplings arranged
to link the condensers. The receiver can be tuned over the entire
broadcast band with the single tuning drum, no difficutty being ex-
pericnced in ganging, due to the high accuracy of the double spaced
condensers ecmiployed. It was felt desirable to equip each stage with
individval tuning verniers, however, so that there would be absolutely
no question in the mind of the operator that his receiver could always
he tuned to peak clficiency on any and all wavelengths in the broad-
cast band.

The construction of the recciver is quite shnple, for there is avail-
able for it the complete shielding assembly, fully pierced, and requiring

Fig. 3. This photograph represents the front panel of the
receiver with its single tuning, driving and individual
trimmer controls
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Fig. 4. The layman may wire up the Sargent-Rayment Seven by means of the graphic illustration shown above

ounly the insertion of some 83 6/32 screws with their nuts, to put it
together. The use of this large number of screws to hold the shielding
together is the result of an interesting observation made during the
development of the set. At first an endeaveor was made to use the
simple and attractive corner-post assembly provided by awell-known
manufacturer, attaching these posts to the chassis and slipping the
partitions, ends, front and back panels 1nto the slots of these corner
posts. The result was a very attractive mechanical job, but of very
peor electrical characteristics, for the electrical joints provided be-
tween the partitions and the chassis (and for that matter between the
partitions and the corner posts} were of such a variable nature as to
change the entire performance of the receiver. It was only necessary
to strike the shielding with the palm of one hand to change the
electrical contact between the different portions of the shielding.

The parts used in the Sargent-Rayment Scven are listed at the end
of this article, and being of standard manufacture, may all be pro-
cured upon the open narket, including the specially prepared alumi-
num <abinet assembly. The assembly of the receiver is quite simple,
involving only the mounting of the parts upon the pierced chassis
with machine screws, wiring them up and, finally, the attachment of
partitions and front and back panels with the 88 machine screws
previously mentioned. The wiring of the set is surprisingly sinple
for a receiver of this type.

Fig. 5. This photograph shows the simplicity of construc-
tion on the bottom of the sub-panel and the relatively few
wires required Ffor connecting up the different sections

A point to he observed is that the plus and minus filament leads
from the r.{ tube sockets must be run individually to ihe twe
1 mid bypass coundensers. These leads may not be common or

undesirable coupling will result.

Official Parts List

The following parts are needed to build the receiver described in
this article:

1 Silver-Marshall 705 aluminum shielding cabinet with
legends
Silver-Marshall 706 walnut finish base moulding
Silver-Marshall 141 antenna coil
Silver-Marshall 142 r. {. transformers
Silver-Marshall 320-R variable condensers 00035 mid
Silver-Marshall 340 .000025 mfd midget condensers
Silver-Marshall 275 r. f. chokes
Silver-Marshall 511 tube sockets
Silver-Marshall 255 first stage audio transiormer
Silver-Marshall 256 sceond stage audio transiormer
Silver-Marshall 251 output transforimer
Silver-Marshall 708 ten-lead battery cable
Silver-Marshall 818 cartons hook-up wire
National type F Velvet vernier dial with illuminator
Sprague or Polymet 14 mfd condenscrs
Polymet 00015 mfd grid condenser
Polymet .002 mid bypass condenser
Polvmet grid leak mounting
Polvmet 2 megohm grid jeak
Potter 1 mid bypass condcnsers
Yaxlcy 420 insulated tip jacks
Yaxley 53000-P Junior potentiometer, 3000 ohms
Yaxley 740 Junior switch double circuit
Durham 150,000 ohm resistor with leads
Hammarlund fexible shaft couplings
Carter H-4/7 resistor, .57 ohm
Carter H-3 resistor, 3 oluns
Fby binding posts
Set hardware, etc,

control
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Halldorson Shield Grid 56 Receiver

Fig. 1. This photograph shows a clear view of the rear of the Halldorson Shield Grid 56 receiver, with the three individual
shielding cans removed from the r. . stages

ket this season is the Halldorson shield grid 56 receiver, which
is briefly described on this page.

Chief among the latest ideas involved in the receiver is the use of
shield grid tube it both the radio frequency and first audio stages.
The first two r. {. tubes are shicld grid tubes operating in conjunction
with special r. f. transformers, both r. f. and detector stages being
totally shielded with polished copper shields.

Shield Grid in Audio
Probably the most unusual departurc from custom in the Halldorson
kit is the use of shield grid tubes in the first audio stage. This is
accomplished hy means of a special audio coupling wunit. This shield
grid andio stage has a very interesting effect in hringing out wealk

ONE of the most interesting receiver kits to appear on the mar-

e

Fig. 2. Schematic circuit of the receiver is illustrated in the
above schematic

distant signals that are ordinarily of not sufficient strength to actuate
the amplifiers. The second audic stage consists of two 171 tubes in
a push-pull circuit, the output of which is sufficient for any of the
present speakers to he operated with cxcellent tonal guality.

By an ingenious jack arrangement the set may he disconnected and
the amplifiers used for phonograph purposes with volume and quality
equal 10 the finest electrical phonographs. While the first model is
announced for battery operation, the manufacturers state the kit will
also be available for alternating current operation using standard a. ¢.
tubes. The Halldorson interests are also manufacturing a complete
line of power equipment, among which will be an ABC sliminator
to supply all power for the a. c. receiver.

A study of the lat would lead one o infer that it would be an ideat
e for professional set builders from a constructional slandpoint as
well as the operational. It further develops that the list price is to
be low, which should place it within Lhe reach of the average radio
set buver and in a good competitive position with respect to the fac-
tory made reccivers.

Official Parts List

Parts required for the construction of the Halldorson Shield Grid

56 receiver are:

1 Halldorson escutcheon plate, single 1 7-wire multiplug and cabie
window . . 2 Halldorson drum dials
1 ﬁrc"h“‘ panel, mahogany fnish, 7x21 1 Halldorson trimmer condeanser
3 Halldorson copper stage shields 1 Halldorson volume control and switch
; II:IIallsgorson “gﬁ‘;%g"eg °°“dd.g“5ffans 1 Potter .002 mfd fixed condenser
a orson n audt T. =
formers, push-pull inpul and output 1 Potter -S.mf‘_i bypass conder.lser
1 Halldorson Owvertone screen grid 1 Double circuit phonograph jack
audio coupler 1 6 ohm rhepstat with_switch
3 Halidorson shield grid r.[. coils 1 4 ohm resistance strip
1 Halldorson steel crysialyne sub-base 1 Assortment hardware, wire, Screws

with sockets attached nuts, etc.

{This receiver tested and all illustrations made in our laboratory)
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Lincoln 8-80 One Spot Super Kit

Fig. 1.

ESIGNED for economy and high efhciency through the
D use of screen grid tubes, the Lincoln 8-80 super is illus-

trated on this page. The set is provided with a tap on the
antenna stage for short or long aerial. It utilizes four screen
grid tubes, three 201-A's and one 171-A. The audio system Iis
one that permits wide frequency range, absence of hysteretic
distortion and a fullness of tone that is quite pleasurable. In con-
trast to usual super designs, the first detector uscs a 222 tube.
The receiver is obtainable in kit form aned very little labor is
involved in assembling all parts and wiring the set.

In the photograph on this page the left-hand drum dial con-
trols the tuncd input stage, while the drum on the right controls
the oscillator. There are two refining coutrols, one being a 3000
ohm potentiometer for varying the potential applied to the screen
grids, while the other is a 10 ohm rheostat that controls the fila-
ment brilliancy of the four 222 tubes.

Parts used in the coastruction of this receiver are:

1 Linceln 102 oscillator coupler
1 Lincoln 103 antenna coupler
4  Linceln 101 tuned IF transformers

Lincoln
Lincoin
Lincoln
Lincoln

Silver-M
Silver-M

Acrovox
Aerovox
Aerovox

Yaxley 1
Yaxley 4
Binding

Carter R
Silver-M
Yaxley 5

e N S S i o RS o N R N I = J S S

The completely assembled and wired Lincoln 8-80 is shown in the above photograph

105 first a.f. transformer

106 second a.f. transformer

104L and 104R .00035 condensers
escutcheon control panel

Sub-base 2134x973x1% inches

Tube socket assemblies

Wood sub-base supports 213x134x34 inches
8 lead battery plug and cable

arshall 8061 (left) drum dial
arshall 806R {right) drum djal

Potter 104 1 mfd condensers

.002 mfd condenser .
00015 mfd condenser with clips
2 megohm grid leak

Yaxley 53000-3000 ohm potentiometer

0 ohm midget rheostat
20 tip jacks
posts

Carter H-4/7 .57 ohm resistor

U110 10 ohm resistors
arshall 275 ri. choke
00 switch attachment

Ceco or Sonatron 222 tubes
Ceco or Sonatron 201 A tubes
Ceco or Sonatron 171A tube

ST LE TS 10f LHP LTINS #I0h 380, 1.5 TN ¥ BIH L B TS, 107 FET RO TRENS 105 —7  END, RAVID TRANE, 66
CSCLRTOR _ QUOISME OSGHRTOE 18T 1 Bt 240 /A TR LMD OETECTOR LSTEFALR
Y famERTE |\ e [ er2oF Vr/x-zozw OXEBI T
E \ 0005V
P N P I
§
i o A1 1 e 5 R U s o st b VA AU
38
ay 5
38 Y
N [
K|
{ §
g : R A
rooen comp— M0 cov—4 L —ta-gprt RES———, { A |
—ppam Corr
N R/ ChpKE oy e a8 T e T e oD — T o REE
3000 Ok POTENSVOMETER———
P I Y 3
. |} y M X
y i N
|~ Groune s —,| &m-w—\{ L] & £ N
BraT  H38s6r  SFIS Arév  grzz§  o-9F o0 5180

Fig. 2. This drawing gives the electrical constants of the circuit involved in the receiver described

briefly herein

(This receiver tested and all illustrations made in our laboratory)
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How to Make an Ohmeter

EELING that many professional sct builders would be very
glad to have a simple, inexpensive means of tecsting the
resistance of various circuits, the technical staff of the
Crrizexs Rapio Call Book Macazink has recently designed ifor
such purposes the ohmeter to be described in the following article.

The unit is simple and compact and although shown in the
phatograph i a small carrying case, if desired it may bhe built up
for standing upright on the work bench.

The instrument bas three measurcment ranges.
the schematic shown in Fig. 1, if the switch is thrown to the
1 and 2 position and the 0 terminal aud the 1 terminal placed
across a circuit to be measured for resistance, the range on that
particular setting will be from 20 to 240 ohms. If the switch is
left in the 1 and 2 position and the circuit to be measured placed
across terminals O and 2, the range of the instrument will Dbe
from 80 to 1040 ohms. When desiring to make higher resistauce
measuremcnts than the two foregoing ones, the switch is turned
to position 3 and the circuit to be measured placed across ter-
minals 0 and 3. Under these conditions the resistance range is
from 4000 to 52,000 ohms.
be learned by referring to the graph shown in Fig. 3. All three
curves arc placed on the one graph,

When measuring a resistance, the 0-1 millammeter is set at
the maximum reading of the meter hy means of the rheostat
pertaining to that particular job. TFor example, for measuring a
resistance from 20 to 240 olinis, the switch is thrown in the 1
and 2 position, terminals 0 and 1 are shorted, the left-hand rheo-
stat is then turned until the milliammeter reading is exactly full
scale. The terminals 0 and 1 are unshorted and placed across
the resistance to be measured. The ncedle of the milllammeter
will then show a corresponding deercasc from the maximum
reading on account of the resistance placed in the circuit. The
exact value of resistance is determined by referring to the chart.
The same principle applics for the reading from 80 to 1040 ohms,
while the zero adjuster rheostat for the high resistance readings
is the onc at the right in the photograph, Fig. 2.

The Citizens Radio Engineering Laboratorics will be glad to
culibrate professional  set
nominal cost and furnish a chart with such calibration.

Official Parts List

Parts used in the consiruction of the olnmeter are: —

1 H24 Carter 24 ohm fixed resistor.

1 H200 Carter 200 ohm fixed resistor.

Referring to

The exact values of resistances nav

these instruments for builders at a

0701
PHLLIGPINIETER 80
- 142
% N L7
SR Z4-0kM
S *~
NN RES,
Qi | 27 W8 1
N ;: y27 7
R R T
| Bo-ount 200-04MF
RHED. Y RES.

T MV
& g
Win L5V
N &5y
g R - ' 30004
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Fig. 2. This picture represents the finished product in an
attractive carrying case

Lo = 1 I B e e e

1-3-4300 Carter 4300 ohm fixed resistor.
IR-3 Carter 3 ohm rheostat.
IR-30 Carter 30 ohm rheostat,

Celeron 6¥%x73%x+% inch black front pancl.

\-22 Carter jack switch.
10 Carter pin jacks.
Carter Inmip plugs.

64 Jewell 0-1 milliammeter.
Package Kester radio solder.

J.engths Acme Cclatsite hook-up wirc.

160 ~f
8000 [
¥1..20 [
I 80
SX..4000
H i
B [
I
i T
| 1 o !
i [ BRSNS [ |
i 11 I T H
Q Nl . K3 a4 5 K i £

L SCALE DVISIONS OF METER.

Fig. 1. The schematic circuit used in the shmeter is
shown above

(This ohmeter designed, tested and all illustrations made in cur laboratory)

Fig. 3. This graph shows the three ranges of the ohmeter,
as explained in the text
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Notes on Practical Television

Seasoned Radio Man Now Has New Field for Experimentation Which
Harks Back to Days of the Crystal Detector and
the Loose Coupler

ELEVISION for public entertaimment is not here today.
T However, in its stead we have television in its embry-

onic stages, comparable in results to our experiences with
radio eight and ten years ago. \What is more, we have today
a hardy band of experienced radio men and technicians already
busily engaged in applying to television all of the lessons that
have Dbeen learned by the industry during the course of the
last ten years, with the hope of aceelerating the rate of progress
on this art to such a degree that less time will he required to
place television in the home than was the case with the reception
of music by radio,

How to Get Pictures

Realizing intense interest on the part of our readers in this
new art, which is even possibly more absorbing than that of radio
as far as the experimenter is concerned, we have been doing pre-
liminary work on the various types

tube. It developed quite fortunately during the course of our
investigation that although the Jenkins transmitter could be best
followed with the drum scanner invented by Mr. Jenkins, that
nevertheless any flat disc with a parabolic set of 48 holes could
e utitized by the experimenter in picking up mioving images
from JXK.

We Get a Thrill!

We frankly belicve that the thrill of hearing music out of the
air ten years ago does not compare to the feeling of exhilaration
when gazing for the first time, in a darkened room, at a revolving
c¢isc and seeing thereon moving silhouettes. While the marvel of
radio reception has beconie accepted as a commonplace event, we
now have the enthralling mystery of transmitting through the
air a scene occurring 600 or 700 miles away. Where in the past
our ears have been delighted with music, we are now to be

entertained by our eyes.

of television transmission during
the past summer, and now after
this work has been completed we
are prepared to place before our
readers  definite Instructions on
practical television, the foliowing
of which will enable them to see
movics or stationary images the
same as our technicians have done
in the laboratory.

One of the first steps necessary
before deciding upon the method
of reception was to determine
which of the several transmitters
we desired to intercept. Consider-
able study was devoted to this par-
ticular phase of the subject, be-
cause of the fact that since this
article was to appeal to the great-
est number of our readers, it would
be imperative that we do our pre-
hminary work on a station whose
signal would cover the greatest
territory, It was felt that even
though a transmitter might have
a terrific signal strength over practically the cntire area of the
country, neverthcless if such transmission were carried on in the
daytime, it would be of practically no value to our readers, be-
cause of the fact that most of theni are otherwise occupied during
the day hours. It was, therefore, vital that we decide upon a
station whose transmission was carried on at a reasonable hour
during the evening and also whose signal could be picked up
over a wide area.

This led to the reception of signals during carly July from
station 3X K, at Washington, D. C., maintained for experimental
purposes by C. Francis Jenkins, a pioneer in the movie and tele-
vision art. Signals from his station were received for several
evenings and their average intensity noted before it was finally
decided to adopt the Jenkins transmission as standard for our
tests and for recommending these signals to our readers.

This policy having been adopted, we proceeded with the con-
siruction of a short wave receiver to pick up the signals on 46.72
meters, a resistance coupled amplifier with which to amplify the
signals, and a scanning disc with its associated motor and ncon

Fig. 1.

motor at the right.

Experimental television set-up i{s shown in the
photograph above, with the short wave receiver at the
left, the amplifier in the center and the Daven disc and
The technician is looking through
the top of the scanning disc, in the rear of which is
located the neon tube

T

Although with the extreme am-
plification required for a heavy
signal to be impressed on the neon
tube, considerable static may be
encountered during the summer-
time even on the short waves,
nevertheless the experimental re-
sults achieved by the staff of this
magazine have Dbeen highly satis-
factory, considering the state of
the art. In the case of the Jenkins
transmission, we have repeatedly
seen a moving silhouette of a girl
bouncing a ball in the childish
game “O’Leary.” We have also
seen a moving silhouctte of a
shadow boxer and have witnessed
thz sub-title “The End” at the ter-
mination of the film. While it is
true that these silhouettes are of
two dimensions only, width and
height, ncvertheless it is antici-
pated the remaining dimension
will soon be forthcoming and we
will then have ample detail on
the pictures to satisfy cven the most discriminating.

While some of the other stations have been cxperimenting with
the transmission of still pictures or of faces, we have felt that
the transmission of radio movies had more romance than any of
the previous systems and for that reason we have in this article
decided to describe that method of reception. The technique of
transmission we will leave to those engineering journals inter-
ested in that subject; our main interest from the standpoint of
cur readers is in the reception, and the following notes will serve
to acquaint the experimenter with the steps necessary to witness
radio movies.

The Jenkins Schedule

Station JXXK at present has a schedule every Monday, Wednes-~
day and Friday nights at 8 p.m. Eastern Standard Time and
lasting for an hour, on a wave length of 46.72 meters. Any of the
good short wave hook-ups will permit picking up the signal from
this station. Announcements by 3XXK arc made both in code and
voice, for the benefit of all who are listening in, and a statement
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Fig. 2. This photograph shows the drum

scanner recently invented by Jenkins,

which may shortly be on the market. It

consists of a motor, the drum scanner, a

mirror and a magnifying glass, With this

Jenkins scanner images 6 x 6 inches may
be secured

s made as to what picture will be transmitled. Tn the early July
tests the program consisted exclusively of the film depicting the
girl bouncing the ball. In later tests this same film was used
only a portion of the time and the remainder of the hour was
taken up with one or two short films showing a shadow boxer
and then one of a young lady dancing and enjoyving herself on
the beach. Later it is anticipated that more complex subjeets will
be transmitted. The tyvpe of signal received when 3XK is trans-
mitting pictures is onc that
has a Afluttery note, which
changes somewhat in intensity
in accordance with the fre-
quency of the subject being
scanned. Reception is only
possible when the signal 1is
tuned exactly to resonance
and in a slightly regenerative
state. If the receiver goes
into oscillation, the picture
goes out. By the samie token,
i the receiver is not abso-
lutely in resonance with the
transmitter as far as wave-

Fig. 8. A twenty-four hole

trol instead of the series resistance, because of the fact the output
of the detector tube is coupled across a resistance into the input
of the resistance coupled amplifier and in this position it is not
desired that the resistance of the input circuit be constantly varied.

The middle section of the schematic shown in Fig. 5 represents
the four stage resistance coupled amplifier, with an arrangement
whercehy a pair of head phones may be carried across the coupling
resistor of the third tube, which will allow the operator to listen
i at the sanie time that the picture is being reccived. The last
tube is a 171-A in whose plate circuit is located the neon tube
and the milammeter. The grid circuit of the 171-A has jts
necessary bias, about which more will be related here. The
method of coupling the neon tube to the plate circuit of the last
audio tube is merely one of the several means which may Dbe
utilized.  This particular scheme was used on account of its
extreme simplicity. However, attention should be called to the
fact it is quite dikely that niore
than 180 volts will be required to
ignite the neon tube. hecause its
striking potential is somewhere
around 220 volts. The neon tube
is shown in the photograph in
IFig. 4 and comprises two flat
metal plates, placed parailel and
very close together. Rigidity of
the pfates is obtained as a resunlt
of the novel system of bracing.
The plates are approximately
172x14 inches. and the glow
over the cathode plate is exceed-
gy wniform. Fither plate may
be used as the cathode by in-
terchanging the base connec-
tions. The tube has been so de-
signed as to have a dynamic im-
pedance of about 1500 chms in
order to peruiit its aperation di-
rectly in the plate circuit of a
171 without resorting to the use
of impedance adjusting trans-
formers. The Ravtheou lamp
shown mn Iig, 4 draws 15 milli-
amperes at 220 volts. This tube
when ignited has a pinkish light,
which is observed through the
holes in the scanning disc. In

length is concerned, the pic-
ture is dim and cven non-
existent.

Short wave reccption meth-
ods being already well known,
we are skipping that portion

scanning disc s shown in the
above drawing. The 48 hole
disc Is the same except it has
twice as many apertures, The
arrow shows direction of rota-
tion for 3XK reception

of the circuit shown in Fig. §, only stopping long cnough to
make a suggestion that the experimenter use grid battery recti-
fication instead of grid condenser and leak. This is suggested for
two reasons, the first on account of the greater stability of the
detector and consequently less tube noise, and the second because
ati even number of resistance coupled stages may be utilized, A
third advantage should be noted in the use of the 50,000 ohm
variable resistance across the tickler coil as a regeneration con-

Fig. 3. This photograph shows the motor,
drum scanner and the neon tube, the latter

geing in the center of the drum. This
Jenkins scanner is now being used by sev-
eral experimenters in piching up signals

from 3XK at Washington, D, C.

connecting the tube into the cir-
cuit, the plate of the neon tube
(the plate terminal of the sock-
ct), should go to the plate of the
171-A. The milliammeter is not
absolutely essential, although it
serves to warn the operator when
execessive current i= being used.
The neon tube lights and extin-

Fig. 4. A neon tube is re-

quired for television worh

and the one shown here is

made by Raytheon, a de-

scription of which will be

found In the text of this
article

guishes itself in exact accordance

with the voltage fluctuations applied to it by the incoming signal.
This rapid extinguishing and lighting cannot he scen by the
unaided eyc. Hence it is necessary to have an interpreting device
which will permit the eye to perceive or translate these rapid
lighting chaunges into a definite light frequency perceptible to
the eye. This is where the scanning disc comes into play. The
disc rotates at approximately 900 r.p.m. and the 48 holes placed
on a parabola on the disc traverse the 114x1% inch plate of the
neon tube at such a rate that 15 pictures per second arc visible.
This is the minimum number of pictures per second allowed
without flicker. While the disc rotation at the transmitter mav
be clockwise and scanning from the top left towards the right,
nevertheless at the receiver the disc should be rotated counter-
clockwise so as to scan from the top right to the left, (See Fig. 8.)
Of course, if the transmitter is scanning from the top right to
the left, then the receiver will have to scan from the top left
to the right. If the operator finds that his image is upside down,
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Fig. 5. The schematic circuit shown above illustrates the basic connections involved in a television amplifier suitable

for picking up signals from 3XK

he will have to turn around the dise or efse reverse the direction
of the motor rotation. However, for the Jenkins reception, if the
operator will arrange his motor so that when he is facing the
shaft of the motor it turns in a countcr-clockwise direction, and
so that the top hole of the parabolic series will turn towards the
jeft, then he s assured of gctting pictures right side up.

It should he noted in connection with the schematic, Fig. 5,
that if the grid leak and condenser rectification is used in the
detector, it would then be necessary to have a five stage ampliher
instead of a four, because of the fact that the delector acts as an
amplifier stage and reverses
the rmagc to be sccured.
With a circuit like the one
shown in Fig. 5, the image
received is Dblack and the
background is pink. If one
more stage were added to
the amplifier or one less
were used, then the image
would DLe pink and the
background would he hlack.
I'or general purposes it
may be stated that for grid
Tcak and condenser recep-
tion, the stages should be
odd, whereas for the grid
bias rectification the stages
should be even. When the
image is pink, it is said to
be a negative, and when
the image is black it is said
to be a positive. As a rule
the transmitier is sending
positive images which the
receiver may convert into
negatives or positives Dby
the number of stages used.

Our laboratory staff has
two experimental
one located in the reswden-
tial district where a Baldor
motor, type ¥-2V, is being
utilized for driving the Na-
tional scanning disc. ln this
receiver the spced of the
motor is varied by means
of a variable rheostat of
approximately 50 cohms,
which passes two amperes

set-ups,

o

in

Fig., 6. A novel method of secur-

ing good synchronism between

transmitter and receiver discs is

suggested by Mr. Jenkins, who is
a pioneer in television work

at 110 volts, The speed is set at 900 r.pan., or a few revolutions
under, and then a shorting button which short circuits about 13
per cent of the resistance js used to kick the motor ahead to
maintain it in exact synchronisni with the transmitter. This is
not very difficult to do as soon as the operator has learned how
much “kicking” is necessary to maintain the speed. In case it
is desired to further stabilize the speed of the motor, we havc
been informed by the malkers of the Baldor that four small metal
fins placed on about the center of the face plate, which holds
the disc, will serve to load the motor to such an extent that its
speced control is even better than when the disc is running free.
This method has been tricd out in the residential test station and
performs very satisfactorily.

Another method of synchronization suggested by Mr, Jenkins
is shown in the diagram in Iig. 6, where the disc is Jocated on
a shaft, and where a motor carries a disc of about 214 to 3 inches
m diameter, W in the drawing, made from the rubber inner tube
of an automobile tire and placed between 2 inch diameter flanges
en a hub to go on the shaft of the driving motor. This motor
should be mounted on a board which can siide hetween guide
strips on the platform or table, so that the rubher disc turns
against the back of the scanning disc about 3 inches from the
scanning disc center. Naturally to do this the disc should he
fairly rigid. The speed of the disc is altcred as the motor is
pushed closer or pulled further away from the center of the scan-
ning disc. An r.p.m. counter, several types of which are on the

(Continucd on page 108)

Fig. 7. One of the Chicago manufacturers,
the Bodine Electric Co., s making a small
motor suitable For television purposes, this
motor being used in our laboratory set-up
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THE PROFESSIONAL
SET BUILDER
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UR department for the professicnal set builder, having
O been started in (he March issuc of this magazine, revcaled

at that time some of the possibilitics for profit to be de-
rived by the enterprising professional set builder. In this issue
there are a few other examples of the manner in which mouney
may be made by the builder in domng pick-up work with a power
amplifier or dealer's amplifier. On page 38 is a story covering
the Thordarson Dealer's Amplifier using 250 push-pull, while on
page 73 is a story covering the Samson PAM amplifier for local
pick-up and In the article the
builder makes up his own amplifier, whereas in the latter article
the amplifier i1s already buwlt. Both types scem to meet with
fairly cqual favor on the part of the builder. Each has its own
set of advantages and hoth perform awith extreme satisfaction
to the extent for which they are designed.

demonstration work. former

Having Jaid the ground work for a sct builder to visualize
moncy-making possibilities in local pick-up work, as well as
demounstration worlk, the problem now becomes one of acquaint-
ing the builder with the methods he should pursue in selling
merchandise he produces. One set builder in Indiana has worked
out his bhusiness to such a fine point that during a season he will
probably build as many as 2000 scts.
build them all himsel, bhut hires voung high school
manual training classes (o turn out the work en a piccework
schedule. Naturally, to disposc of as large a number of scts as
this during the course of a season, it is essential that he have
Tor example. one of the frst requi-
sites in a sale, in the case of thiz professional scr builder, s a
deposit of $100 on the jobh. The job scllz for somewhere around
$300 and $350, and this deposit of 100 is required hefore the
wark cven starts. Thus, vou can sce that some of {he Anancing
i3 being taken care of by the customer himseli. This set builder
has two or three demaonstrator jobs at prospects’ hontes all of
the time. He does not sell the demonstrator scl, hut takes an
order for an identical set on which the previously menticued
deposgit must be made. put in the
prospects’ homes for a two or three nights’ run. In the case of
the a.c. set, these are the easicst Lo install, since all that need be
done s to plug into the lighting circuit. In the . c. sets a little
more difficulty is involved in that the storage bhattery and the
power supply niust be carted around. The prospect 15 given a
preliminary lesson in the tunimyg of the receiver and then is left
to his own devices to familiarize himself and sell himscli on the
receiver. It may be said to the credit of this particular set builder
that in 98 cases of every 100 there hias been a sale after such a
demonstration.

To such a high ratio of sales to demonstrations
involves an inquiry into the financial rating of the prospects.
Taunkers, lawyers, dentists, executives and others of a class more
fortunate financially are the ones that this set Duilder canvasses
first. Knowing the financial worth of a prospect, the builder is
in a better position to determine whether or not a complete sct

Naturaliv he does not

bovs in

an intepsive sales method.

These demonstrator sets ace

maintain

would be a burden on the prospect or not. If there is any likeli-
hood of a sct bLeing a burden, the name of the prospect is dis-
carded and another one looked up.

However, there are imany occasions when an individual who
could afford a quality receiver might not wish to pay cash for it.
A transaction of this sort might Dbe handled through the local
bank, the prospect signing a note for the difference between the
$100 deposit and the total cost of the set, the builder discounting
the note at the bank. Thus, the enterprising set builder has two
methods of disposing of his wares. The first is by the sale to
capable of paving eash for the job
and the second by selling to individuals whose note may he dis-
counted at the bank., If the bank is willing to discount a local
citizen's note, 1t 1s a fair indication, although not an absolute
puarantee. that the customer will be able to take care of the note
when it falls dwoe. In the transaction involving payment for a
receiver over a periad of months, the set builder should arrange
that interest charges should be included so that the customer pavs
for the accommuodation of time.

Many individuals from all walks of life have found profit in
building radio sets for resale. There is no roval road to success
i this line of ¢ndeavor any wmore than in any other business in
the world. The richest rewards come to those who are aggreszive

mdividuals who are perfectly

it cashing in on opportunities which present themselves in their
own field. Not all
receiver, although some of them have faund that a particular type
of super will vield them the greatest sales. Others will play two
lines, one the high priced super and the other a medium priced
tuned . f,, the that 1if the expensive set
caniot be sold, there is alwavs an opportunity for the moderately
priced one.

set builders confine thomselves to a2 single

o1l asstumption nost

With the change jn the conditions exixting iun the radio indus-
try, as reflected this season, possibilities ol malking money arc
better than cver. The merchandise offered, both in the unassem-
bled kits and in the totally asscmibled kits, is Dbetter than ever
acen before. The manufacturer is designing his products so that
the Jeast amount of resistance
222 tube
has made possihle a much better receiver at a lower price than
bas herctofore. All in all, the prospects for the
professional set huilder are wvery hright. If he appiies himself
assiducusly to the cultivation of the sales field in his locality, he
s certain to reap a harvest. This department will offer from time
to time such suggestions as we feel may be of some assistance 1o

the professional sct builder has

to overcome in their sale. The universal adoption of the

been feasible

the professional set builder, not only from the construction stand-
point but the servicing and sales.

Radio-Phonograph Switch

HERE arc thousands and of radio sets of all
tvpes and descriptions which, by a simple means, may be
arranged so that phonograph records may be played by the
In many cases the owner dovs not know how to arrange

thousands

owner,
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a simple switching device to accomplish this transition of radio
to phonograph. The professional set builder may he able to per-
form this work for the owner, selling a piece of merchandise and
collecting a service charge for the job.

While it is not anticipated that the mere inclusion of a switch
in any type of receiver will necessarily guarantee great volume or
quality, nevertheless it will allow the owner to play the clectri-
cally cut phonograph records to the hest of the possibilities of

the amplificr in his present set. If it should so happen that the
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amplifier be posscsscs s not a particularly good one, the very
absence of quality might contribute towards his desire for either
a pew receiver or a new amplifier in which quality predominatces.
In eithcr event this desire should be of interest to the professional
set builder.

The connection referred to is sunplicity itself and is disclosed
in the schematic circuit, Fig. 1, herewith. A single pole, double
throw jack switeh, similar to the type made by Carter, I'rost or
Yaxley, may be pilaced on the front pane!l, if desired, with the
center arm going to the 17 terminal of the first audio transformer.
One of the contacts of the switch leads dircctly to the plate of
the detector tube, while the other contact leads to one side of the
phonograph pick-up. The other side of the phonograph pick-up
goes around to the negative hlament or the positive filament,
depending upon the grid return of the detector stage. Thus, when
the switeh is thrown it one direction, the set 1s a radio recciver,
while when thrown in the opposite dircction the phonograph
pick-up is placed in series with the primary of the frst audio
transformer and supplics energy to the grid of the first audio tube
through the transformer. This also involves the use of a first
class clectric pick-up unit, which the professional set builder may
scll to the set owner. It would he well for the professional set
Dbuilder to try out threce or lour of the electric pick-ups now on

the market to faihuliarize himself with their good points and
determine which of these he desires to recommend to the set
owicr.
. XY kN ] . .
Making an “A’ Eliminator

ITH the rapid strides made by the radio art during the

past few years, the experimenter is often confronted with

what at the time he deems to be a picce of obsolete equip-
ment. Many useful pieces of apparatus have fouund their way

into the cdiscard, when by the use of suitable additional equipment
they could have been put to useful and permancnt application. So
many differcnt radio ilems are today considercd obsolete that it
would be out of place to mention them all here.

One piece of cquipment possessed by ncarly everv old time
radio fan which is being being discarded as useless is the “A”
battery eharger. The electrical and physical forms of “A" hattery
chargers arc many and variced; some of them employ electrolytic

Citizens Readio Call Book Magazine

rectificrs, some tuhes, while others employ methods of mechan-
ical jnterruption whereby hali of the alternating current wave
form is chipped off, producing an mtcrrupted direct current, wiich,
however, is suitable for charging batterics. The miost widely used
type of battery charger is undoubtediy that emploving a tube
containing a gas undcer low pressure. commonly kinown as the
“tungar bulb.” Flhese bulbs are manufactured in various sizes to
comform to different requirements of charging rate.

With the advent of the a. ¢. tube many chargers are now stand-
ing 1dle, and while some time ago a charger was useful for only
onc purpesce, namely, charging the A" it can today,
with the addition of various attachments, be applied fo a variety
of uses in the radio field.

I"he most widely used form of charger delivers a current of
approximately 2 amperes at O volts. The rectifier element 13 em-
ploved in a half wave rectifier circuit, the output of which with-
out being fltered is not suitable for heating the filaments of tubes
in a radio set. However, by suitably filtering the output the d. c.
obtainable at the terminals of a good flier can be used for heat-
ing the filaments of the radio tubes and also energizing the fieid
loud Electrodynaniic

battery,

winding of aa electrodynanic speaker.

speakers employing low voltage field windings are usually some-

what Jower in price than the type employing a high resistance
fickd, the difference in price nearly paving for a suitable "A”
fiter to be attached to the output of the charger. “A” flters and
“A” condensers have becn put up in many differcnt forms. Some
are instruments of purely chemical functioning, while others are
of the dry tvpe. A good example of a dry condenser is found
in the Tobe “A” condenser. This tvpe of condenser is also incor-
porated in the Tobe "A” fAlter. The Tobe “A” fiter has an out-
standing advantage, inasmuch as there are no solutions contained
thercin which are liable to spill and burn the rug or any other
furnishings of the home. It can therefore be used with safety
anvwhcre.

A condenser for use in “A” eliminator circuits must of neces-
sity possess a considerable amount of capacity encompassed in a
small space. This high amount of capacity is necessary since the
physical dimensions ol the chokes to be usedin such a Olter system
imust not he unduly large. As the chokes are to carry currents
of the order of 2 amperes, the amount of inductance available is
exceedingly small, usually of the order of .1 henry. The Tobe "A”
condenscr ¢an he cecured in sizes vp to 8000 micro-farads for
operation at low voliages.

Thus it may be seen that a charger may be used in coniunction
with an “A’ condenser to energize the field of an electrodynamic

spealker.

While 2 choke is not absolutely essential when the charger is
uscd to energize the speaker alone, it becomes necessarv to pro-
vide for some additional filtering if the output of the charver is
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Figure 2
{0 he used to heat the tubes n the radio set as in Fig, 2. Hese
it might be mentioned that when a charger is to perform s
double duty it should he ar least of the 2 ampere variety.

Defore proceeding jurther it would perhaps be better to ofer a
word of caution as regards the use of the charger itself.

Many of the chargers now in use employ what is known as an
auto-transformer as a means of stepping-down the line voltage o
the voltage required to operate the rectifier bulb. The auto-
transformer is essentially one winding across a portion of wiich
a tap is taken to secure the necessary voltage to operate the bulb.
Under these circumstances one side of the output of the charger
will he grounded to one of the power lines, and since one side
of the power Iimes is grounded and the set itself is also grounded,
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Gisastrous results are hkely to occur to the filaments of the tubes.
Jr is therefore ueccssary to conuect a condenser of approximately
1 mufd in series with the ground lecad of the radio set itsclf. This
condenser allows the radio frequencics to pass unhindercd to the
cround crrenit andd i=olates the set from the low frequency current
compenent encountered in the lighting circuit, As a device to
nrorect the set against static under such conditions, a grid leak
of approximately .5 megohm can he connected across the con-
denser itself. This allows anv charges acquired by the antenna
to leak away to earth.

The filter that is shown at Fig. 2
poth the speaker and supply the filament current to the radio sct.
The “A7 filter as shown in the accompanyving sketch is a combi-
naticn of choke and condenscr in one unit. Both the input and
cutput terminals of the filter are clearly marked and must be
proper manner to the remainder of the

may be used to encrgize

conuected uwp m  the
cquipment.

The use of a voltmeter across the filaments of the tubes will
insure their opcration at the correet filament potentiall A power
riicastat of approximately 10 oluns should be connccted in series
with one side of the filter output. This rheostat must he capable
of carrving two amperes for Jong periods of time without undue
Leatng, The application of rectifiers other than the bulb tvpe

~must not be overfooked. The metal contact rectifier, a compara-

tively new development to the radio field, is perhaps becoming
more popular than any other tvpe of recttficr in nse today. It is
verhaps more suited to “A” eliminator duty than the bulb type,
fuc to its quietiiess of opcration and the comparatively small
wnount of heat gencrated.

Many set huilders will find, after reading the above, another
nreans of making a sale to some set owner who wishes his set
socket powered.

Push-Pull Substitute

FTEN it is desirable to apply the push-pull form of amplifi-
O cation, using the usual type of audio transformer. This may

be done by securing an clectrical mid-point across the sec-
cndary of the transformer, which serves for the C— connection.
Now thiz electrical mid-point should be obtained by nreans of a
iotal resistance of the value found best by actual test for the con-
ditions obtaining in the circuit, as well as the electrical mid-point,
Ly having the nccessary values on cach side of that connectiomn.
\While fixed resistance may be cmployed for this purposc, pro-
vided the exact resistance values are lknown in advance, it is gener-
ally prefcrable to use a potentiometer device with variable total
resistance az well as variable mid-point.

Tu the diagram, Tig. 3, is shown a simple means for obtaining
ihe necessary clectrical mid-point and total resistance across the
transformer secondary for amplification. It will be
noted that the two terminals of the transformer, shunted by the
duplex Clarostat, go to the grids of the two tubcs, while the
center terminal of the dual resistance goes to the C— connection
The tubes arc arranged in the uswval push-pull style, the two

push-pull

plates being connected to the ends of a center-tapped choke coil
or transformer, the center-tap of which is connected with the
E plus power source.

Because of the precise total resistance and mid-point obtained
with this arrangement some degree of efficiency is rcalized even
with the ordinary transformer, at a considerable saving to the
radio experimenter.

[ B

Figure 3

Makeshift Voltage Multiplier

HERE is hardly a day that passes in the expericnce of an

average set builder that he is not ealled upon to read some

voltage in excess of the usuval mieter he possesses, In this
day and generation, when power supply devices running as high
as 423 volts are as conunon as auromobiles, there is a demand
for a high resistance voltmeter that will read up to 500 or 609
volts. Not every set builder has such a high rcsistance volt-
meter, although he may have one using a linnted range of, say,
250 volits. In the event that he has a high resistance meter, the
scale reading as high as 150 volts, he may construct a makesift
voltage multiplier by using in series with a voltmeter a 0-500,000
ohm variable resistance, such as those made by Carter, Electrad
or Frost. The meter should first be placed across a source of
dehnite voltage, such as a 45 volu B battery or 90 volt B hattery,
and then the resistance inserted m the circuit so that the reading,
when the resistance is in, will be one-Ofth of the 90 volt reading.
Thus, if the meter reads 90 volts without the resistance and the
resistance js pot in and the voltage is cut down to 18 volts, then
when the meter and resistance are placed across a high valtage
circuit, whatever voltage reading is secured is multiplied by five.
Tn case the meter is tested across a 45 volt portion, the resistance
is inserted in the circuit until the reading drops to 9 volits, and
then any value of vollage read on the meter should be likewise
multiplied by five. In case the maximum scale of the high resist-
ance voltmeter is 250 volts and it is desired to test voltages up to
500 volts, the meter should be placed across a known voltage and
resistance inserted until the voltage reads onc-half of the known
voltage. In the case of the 230 voltmeter, this half reading would
he 125 volts. Then, whenever it and the resistance are placed
across a circuit, the voltage reading obtained should be multiplicd
by two.

This method of multiplying onlv applies to the type of meters
having a resistance of 1000 ohms per volt, such as the high resist-
ance meters made by Jewell or Weston. On voltmeters having a
Jower resistance per volt than the values mentioned above, the
accuracy of the readings will not be very great,

ROTESSIONAL set huilders may be interested in a reccnt

radio recciver nomenclature adopted by the Radio Manufac-

turers Association. A clearer understanding of the types of
receivers on the part of the professional sct builder e¢nables him
to give his pubbic a much better ¢conception of how the different
receivers operate.

A radio recciver designed to opcrate from primary and/or
storage batteries shalli be known as a “Battery-Operated Set.”

A radio receiver of the "Battery-Operated” type, when econ-
nected to a power unit operating from the electric light Tline,
suppiving both filament and plate potentials to the tubes of the
receiver, shall be known as a "Socket-Powered Sct.”

A radio recciver operating from the electric light ling, without
using batteries, shall be known as an “Electric Sct.”

A radio recciver cmploying tubes which obtain their filament or
hicater currents from an alternating current cleetric light Jine with-
out the use of rectifying devices, and with a built-in tube rectifier
far the plate and grid biasing potentials, shall be known as an
“A. C. Tube Electric Sct.”

A radio receiver employing tubes which obtain their filament or
heater currents from a direct current electric light line without the
use of rectifving devices, and with a built-in power plant for the
plate and grid bjasing potentials, shall be known as a “D. C. Tubu
Electric Set.”

Hum in Power Supply
H V. LANDERS, ¢ Cress Street, Binghamton, New York,
L]

writes on behall of seven custom set builders in his
neighborbood concerning the elimination of hum from
push-pull and other amplifiers of the 500 volt class. He states
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that when he demonstrates to a customer, the buver is satisfied
with volume, selectivity and quality, hut objects to the presence
of hum in the speaker. While it is true that a ccrtain anmount of
hum may be expected from many of the power supplies, neverthe-
less this hum should not reach a poiat where it is ohjectionablc
tc the customer. [f any hum is heard during the course of a
program, it can bc safely said that something is wrong. Of course,
if the microphonc at the hroadeast station is cut off, some hum
is going to bc heard, but it is a question as to whether thc hum
is produced in the power amplifter alone or whether part of it ts
manufactured by the imperfectly filtered carrier of the broadcast
station. With a less sensitive set, doubtless cven 3 poorly filtered
carrier of the broadcast station might not be audible, although it
would be present but not amplified to a suflicient extent to dis-
turh thc listener. IFor extreme or obstinate cases of hum encoun-
tered in a power supply, the schematic shown in Tig, 4 might be
consulted and possibly it will give some suggestion that might he
followed in remedying an annoying hum.

For example, instead of taking the center of the 5 volt winding
shown in the schewnatic, the center tap on the transformer may
be ignored and instead a 100 ohm potcntiometer capable of carry-
ing sufficient current for the total output, which in this particular
case would bhe approximately 125 milliamperes,
across the extremities of the winding with the arm leading to the
choke. This arm may be shifted backwards and forwards until
the point of Jeast hum is encountered. This is an extreme case
and should ordinarily not be The repre-
sented in the 754 voit filinent winding is more likely ta be one
in which a solution will he readiiy reached. Here, as in the other
filament winding, the center tap is ignored and a 100 ohm poten-
ffoineter of the same type and current carrying capacity as the
one previously mentioned i3 placed across the 757 volt filament
winding, with the 1300 ohm fixed resistance for tle grid bias of
the 210 located in series with the arm and thence (o the B nega-
tive of the circuit. Here again the center arm should be shifted
until the hum is at a minimum.
does not represent any oie given power supply, it is only given
as a basic diagram for the professional set bnilder. In the case
of the 171 compacts, where the choke and the transformer are
located inside of a single case, it will not be possible to make
such a change. However,
on any asseinbled job regardless of whether the transformer sec-
ondary is 5 volts or 7% volts.

may be placed

necessary. prohlem

While this particular schematic

the scheme outlined ahave will work

It should also he borne in mind that annoyving cases of hum
may be greatly reduced hy the physical placement of
ratus. In one casc of which we have knowledge, it was necessary
te change the position of the transformers in order to get away
from hum. While the above suggestions are offered for whatever
value they may be to the professional set builder. nevertheless
there is no guarantee that these particular ideas will prove a sure
remedy, At best they should be accepted as a possibility,

the appa-
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Voltage Divider System

OR the home laboratory, or for the professional set builder

who wishes to simplify and speed up assembly and wiring of

power amplifiers, Electrad, Inc., has recently begun the mar-
keting of a voltage divider known as the Truvelt divider, which
consists of three variable Truvelt resistances for plate voltages
and two wvariable Truvolts for bias voltages. A pictorial view of
the divider is shown in Fig. 5, where it is included in a typical
full wave rectifier circuit. Suitable binding posts are provided on
the unit for the various B and C voltages.

In Fig. 6 is shown a schematic of the divider, which consists
primarily of five variable resistances in series, the arms of the
various dividers giving 133, 90 and 45 volts for plate potential and
minus 9 and minus 40 for C bias.

Reference to the schematic circuit in Fig. 5 will show that the
binding posts on the unit may be used for the termination of the
condenser sections and also as binding posts for the various plate
voltages desired. One of the features of this unit, which should
appeal to the professional set builders, is the fact that the indi-
vidual dividers may be sct at predetermined wvalues for definite
voltages, provided the proper fixed resistance is placed in the
cireuit between the maximum voltage tap and the 180 volt tap.

mRTL,

_7dw
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Bed5 DB Gods  SesD
vors s oy
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Figure 5

This particular resistor is the one that is called upon to pass the
heaviest amount of current and to drop the voltage from 425 or
mere to 180, Tt will, therefore, be seen that the Truvolt divider
shouid not be placed in a circuit where it is called upon to handle
m excess of 200 volts. Naturally the divider cannot take the place
of the hAxed resistance, which drops the voltage from 425 to 180,
although it dees serve perfectly in the handling of voltages from
I80 down to 45.

Anather feature of the de-
vice 15 the fact that it may be +
mounted upright, flat on the
sub-pancl, or on the side, the
method of mounting being de-
termined by the manner in
which the mounting bracket is
placed. Such a device in the
lahoratory, when used with a
power supply, enables one io
secure, with a good dcgree
of accuracy, definite voltages
from the divider. It will also
e quite useful to a set huilder
who wishes to have a method
of securiug odd voltages not
available through fixed resis-
tances, as is customary in -

1 BrIgoK

b2 B35V

most power supply devices. -
Interesting literature cover- .
ing the operation of the Tru- Figure 6

volt divider mav be secured
by writing Electrad, Inc., whose address will be fotind clsewhere
in this magazine,
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Finding Bias Resistance Value

HEN using an assembled power supply on more than

one type of a receiver it quite frequently happens that the

builder may switch from a 171 to a 210 wbe. or {from a
112 to a 171 tube whose flament 1s energized by raw alternating
current from the low voeltage winding of the power supply trans-
former. 1n these cases the bias placed on the grid of the power
tube, regardless of whether it is a 112, 171, 210 or 250. 1= 2ot the
same for all tubes. that the hailder
make sure he js using the proper resistance hetween the D onoge-
vve and the center tap of Uie Jow voltage lament winding o ge
the desired hias potential for the grid X
resistance which would be suitable for a 112 would nor wive the
proper bias for a 171, and by the same token that of the 171
voendd not be satisfactory far ihe erid circoit of 2 210,

1t s, therefore, essential

s
t
i

For example. a value o

¥
In solving such a problem, tvwe factors o the equation — = R
T
are always known., Foas shown in tiie ~chematic diagram. ig. 7,

Herewith represents the uegative bias between the grid and the
conter tap of the Blament windimg. For a 171 tube, it will be
~cen by consuiting the tube char accompanying the tube, that for
a given plate potenval of 180 valts the as vollage should he 4034
volts negative on the grid. Therefore, E in the equation just
referred to is 40%4. The sccond factor, which is known as I, is
ihe current the tube plate draws. Referring again to the tube
chart accompanving this particular tube. it is found that when
180 wolts are placed on the plate and 40%% voits negative on the
erid, the tube draws 20 millamperes plate current. Therefore, if
E. which is 40% volts, should be divided Dy I, which is 20 mils,
the unknown, value of resistance to securce this valtage will be
fotnd to be a 2025 ohm resistauce between the B minus and the
center tap of the filament winding which gives a negavve bias of
40145 volts on the grid (20 mils is written .020 amperc).

Assunuing that the sct builder knows the value of resistance ie
has in this circuit and kpows the plate currentr which the tube
draws, but does not know the bias voltage which that resistance
will place on the grid, he may easily find it by the cquation
E =R I, where R is known as a resistance between the nega-
uve B and the center tap of the filament winding, and where 1
i5 known as the current which the tube actually draws. If he
has measured the platc current of the tube and measured the
resistance of the biasing resistor and knows that value, multiply-
ing the rcsistance by the plate current will give him the value of
the grid bias being applied to the tube.

Having found that 2025 ohms are required for the grid of the
171 (2000 ohms will be close enough}, he decides to take out
the 171 tube and iosert instead a 210, Consulting his tube ehart,
he will find that for a plate vollage of 425 volts, the C bhias volt-
age should be 35 volts and the plate current should he 18 milli-

E

Here again he mayv sulve the problent by the — =T

ATIETes.

—

o
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cquation, where F s known a< 35 and | 15 known as 18, Dividing
E by I, he finds that the resistance value should be 1944 oluns.
It just so happens in this particular case that this value of resist-
ance is closc enough to a 2000 value to not materially
resulls,

affect the
If he knows the resistance of the grid resistor and the
plate curreut of the tube, he mayv cccure the grid bias value by
mluplying the resistance by the plate current.

[n the event a 112-A wube i being used and he wishes to deter-
come the value of grid bias resistance necessary, he consults the
whe chart and finds that with a plate potential of 135 wvolts the
hias shoutd he ¥ volts negative, under which conditions the tube
will draw 7 miillimonperes. Dividing E, which 15 shown as 9 volts,
v Lowhich s shown as 7 milliamperes, the result s R, which 1s
ioresistance of 1285 ohms.

When ihe change is wade frem a single 210 to a single 230, it
can gencrally be said that the same biasing resistor may be uxed.
heecause of the fact that the plaie curvent of the 250 is double that
i the 2160 The same thing would apply if two 210°s were used

i push-pull and were then supplanted by two 230°s uscd tn push-
pull,
That
resistor used i the push-pall 2107 might be used, nevertheless, for
petting accurate results, it wounld be best to determine the value

E
of the resistance by the formula previously quoted of — = R.
I

Here agane the plate current of the 25¢°s would be double

of the 210, and while {or wmporary purposes the same

Sub-pane] Assembly Popular
QOSTING the use of sub-pancl construction for professiosal
B set builders. Mr. ML W, Shepherd, 3620 Main Street, Kansas
City. Missouri, writes as follows:

“Is not any set worth building worth building neat? Can a sct
e made neat without sub-panel mounting? I the past four years
the writer has built 47 supers and some 50 or more tuned radio
irequency and neutrodyne jobs. The most of thesc were made
with sub-panel mounting and in nearly cvery case the set with
sub-panel mounting sold quicker and for about 20 per cent more.
As we look 10 the CaLl Book to bring out the latest in hest cir-
culls, we were pleased to note a good many sets shown in the last
issue made with sub-panel mounting. The writer believes the
majority of professionals would prefer this type of building.”

I 15 not difficult to see ihe reason for the popularity of the sub-
pane) assembly for sets destined to be sald. Two, thrce and four
vears ago there were practically no professional set huilders, the
conatructional work heing canfined to the type of individual who
It is quite likelv that the set did not
remain mlact more than 30 davs before the builder would have it
rorn urr and a new circuit involved.
was the most economical method of construction, because it could
be used over and over again for the building of a set. Then, too,
“hie manufacturer at that time had been educated to produce units

buiit a set for his own vse.

Naturallv a wood baseboard

which were more susceptible to baseboard mounting on a wood
hasehoard than anv other method.

Howevey, the mndustry changed and in the last year or more
ve have seen a tremendous number of reeeivers huilt for resale.
When this condition exists. the buoilder no louger has himself to
vicase, but must primarily please the buyver or prospect. There is
nwe guestion as to the advantage of the sub-panel over the wood

far as presenting a workmanlike and neat appear-
ance to the prospect. This point of view was not very difficult
for a manufacturer to appreciate and as a resull a great deal of
that is produced in the radio industry is
designed for sub-panel mounting. This is more evident than ever
when the shield grid tube and complete
shielding have hecome o universally emploved. Here again the
professional set bailder saves a great deal of labor in the assem-
i1y of the materiat and the running of connections, and at the
same time produces a job which is, from standpoint of appear-
unce, a close competitor ta the factory made receiver. Even in the
short wave field, where previously so much of the work was donc
o1 a bread board, we may find the sub-panel form of assembly.

naseheard as

<hie smaterial now

i this present scason

We ar¢ glad te have Mr. Shepherd’s comments on this subject
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and trust that he will be pleased by the type of receivers which
are being produced and described in this magazine during the
course of the present season.

Transformer Versus Impedance

OMPARATIVE TESTS between the use of a 201-A tube

and a typical audio transformer on one hand against a 222

tube and an impedance is possible if the set huilder 13 curious
as to the difference in volume to be secured.

The simple schematic circuit shown in Fig. 8 accompanying
this article reveals how the comparative test may be made for the
benefit of either the professional set builder or some customer
who is desirous of converting an old style audio Javout into an
impedance layout using the screen grid tube. All that is neces-
sary Dbesides the tubes, transformer and impedance 1s a double
pole double throw switch. The detector stage remains anchanged
during these tests with the second audio. When the switch is
thrown to the A position shown in the diagram, the energy is
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amplified through a 201-A and its associated conventional audio
transformer into the grid circuit of a 210 tube. When the switch
18 thrown to the B position, amplification from the dctector stage
passes through the transformer B, thence through the 222 screen
grid tube and after passing through the impedaunce coupler B
goes to the grid of the 218 tube. The nccessary resistance for the
filament of the 201-A and that of the 222 are shown in the ia-
gram and do not require any particular description.

This method of change-over permits a rapid comparison be-
tween a screen grid audio using an impedance coupler, such as the
Thordarson Z coupler, and the standard transformer coupled audio
using a 201-A tube. The recciver in use during the test is tuned
into a specified station and then maximum undistorted volume
secured on the A position of the switch. The switeh is then
turned over to the B position and the increase may be noted.

Hints on Wiring

‘X JITH the gain in the popularity of the sub-panel form of
assembly and wiring, some of our practice has to be
revised from the days of wooden baseboards. Paul H.
Estabrook, 1500 South Union Avenue, Grand Rapids, Michigan,
has requested on behalf of himself and other set huilders hints
regarding the wiring of a receiver. He writes as follows:

“There is one subject on which I would very much appreciate
an article. It is not my own personal belief by any wieans, but I
have many times heard the same cxpression from other fans. I
am not so cocksure of the fine points of it, either, so in any event
I believe an article covering the fine points of wiring a receiver
would be acceptable to many builders both experienced and other-

wise. Along these lines I have particularly in mind such things
as not paralleling plate and grid wires; if necessary to parallel,
how far apart must they be to avoid pick-up; what in a compli-
cated wiring job is the best way to arrange the wiring, such as
all B battery wires close together or cabled, A wires twisted
together or at the most how close to grid wires should battery
wires come; making grid and plate wires as short as possible,
and if not possible, the best means of overconiing. There are a
thousand and one things that the unprofessional builder knows
nothing about regarding the wiring, such as the why and where-
fore of additional bypass condensers in a receiver built according
to drawings.”

He 1s further interested in points covering capacity in wiring,
causes and what to do to avoid it, resistance in wiring, inductance
in wiring, purposes of fixed condensers. He gives one example
of a receiver he had which howled and whistled continuously.
After several attempts the trouble was located in the paralle!
leads of the potentiometer across the primary of an iron core
mtermediate transtormer in a superheterodyne. These wires were
fully ¥4 inch apart. but upon separating them and bringing them
1% incles the howls and whistles disappcared.

In general practice it would seem that when grid and plate
wires are to be paralieled they should be kept apart at least the
distance represented by the scparation of the grid and plate on
the tube socket. This subject was of much more importance in
the days when wood baseboards were used than it is at present.
In the modern receiver and the sub-panel method of assembly
and wiring it usually is found that grid and plate connections are
very short. In some cases where the intermediates, r.f.'s and
audios are mounted on a sub-pancl, these same connections arc
less than 1 inch in length. However, when long leads of eithes
plate or grid are to be run, they should at least be kept as far
apart as the distance between the two terminals on the socket.

Grid returns on any type of circuit may be run immediately
adjacent to any hlament circuit, because there is practically no
difference of potential between the grid return and either the plus
or minus flament. Plate leads or grid leads themselves should
not be run parallel to a filament cireuit. They should go by the
shortest path to their respective terminations without running
parallel with the filament leads and if possible at right angles to
them. However, in the case of the present day receiver where a
cable plug is used on one cud of the baseboard, it is seldom that
the plate supply leads are very long. As a matter of faet in
many of the late receivers all of the Alament wiring is being
done with wires similar to the “push-bak’” type and after having
been completely wired. these teads are laced together with twine
mto a cable, When wiring a receiver svhose filament supply is
aiternating current from a 134 volt, 214 volt, 5 volt or 715 volt
transformer, these leads should be in twisted pair and kept as
far away from the grid and plate connections as possible.

The use of bypass condensers is more or less dependent upon
the type of B power supply which the operator is using. In
scme of the smatler B power supplies sufficient capacity has not
been allowed for complete filtering and in easecs like this some
trouble nught be expected unless additional bypasses were placed
across cxisting ones. The purpose of a bypass eondeuser is to
returny radio frequency currents by the shortest route to ground,
which in 99 cases out of 100 is the negative filament of the re-
cciver. If it is desired to bvpass the B terminal of the frst radio
frequency trausformer to flament, it is much better to bhypass it
right at the tube socket than to place the bypass from 12 to 18
inches away from the socket by placing it across the 45 or 90
volt binding post on the receiver. This is becoming more ap-
parent than ever by an inspection of the receivers being marketed
this scason, because in these cases where stage shields are used
all of the bypassing is done for that particular stage within its
own shield. Observance of the type of receiver described in this
present issue of the magazine will give professional set builders
an idea as to the desired location of bypass condensers,

Capacity in any wiring is produced by the proximity of one
wire to another. The remedy for such ecapacity is to increasc the
space between the two wires, After all capacity in wiring is very
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much like capacity between {wo plates of a condenser. Its capac-
ity is maximum when the two plates are closest together and
minimum when further apart. The arca of the wiring jtself is
a distance of only 1 inch, but over distances
of 6, 10, 14 and 18 inches capacity eftects may be encountered.
Therefore, the best thing to do is to kcep the wires as far apart
as possible.

relatively small over

Resistance in wiring js alimost universally causcd by poor sol-
either in one of the inductances or transformers, in the
cable plug contacts, or at any position where two wires are joined
by solder. In this conncetion it might be of intercst to profes-
stional set builders to rcad carefully on “How to DBuild an
Obmeter,” which is contained in this issue. The use of such an
iostrument will readily permit a set builder to determine the foca-
tion of resistance in wiring.

dering,

Inductance in wiring is seldam encountered, except in short
the leads from the inductauce to the
tuning condenscr are so long as to throw the fundamental wave-
length of the coil higher than it should be. It is possible for this
same condition to occur on the hroadcast bands, but a small in-
crease in inductance in these wavclengths is usually not very
bothersome,  Unlike the casc of capacity in wiring, the remedy
15 shortening the length of the wire itself.

Quite a number of professional set builders have found that in
servicing superheterodynes a trouble shooting chart may he help-
ful.  Recently we have had an opportunity of looking over the
Jeems Trouble Shooter, which is applicable to supcrheterodvnes
and which, for the general run of sct builder, would prohably be
quite helpiul since it gives a series of symptoms and the munerous
causes of trouble that might be encountcered in building or serv-
Icing a super.

wave recciver work where

Condenser Plate Vibration

TTENTION of the professional set bailder might be called
to a photograph on page 40 of this issue, where a vibration
damper is used on the plates of the Remler variable con-

denser to stop any syvmpathetic vibration sct up between the
speaker and the condenser itself. One or two cases have occurred
where the volunme from a speaker has been sufficicnt to start the
oscillator condenser plates into motion, thus creating a continuous
howl. Moving the spezker around cr enclosing the sct did not
have a marked effect. The only solution that was found was to
place these felt dampers on the plates of the condenser and when
this was done the sympathetic vibration ceased. This condition
does not exist on the condenser used for tuning a loop, but appar-
ently is confined to the oscillator condenser. It is quitc likely that
this condition would not be manifest with condensers having
thicker plates.

Radio Convenience Outlets

ODERNXN hotels, apartments. hospitals amd other tvpes
of buildings are rapidiy being equipped with radio con-
venience outlets, haseboard or wall

antenna, ground, speaker and iu scme cases a socket plug for the
radio set itself.

such as plugs for

In this conuection, it is obscrved that the Yaxley Mfg, Co. is
making a line of these convenience outlets for specification by
architects in contemplated or pending jobs. This might prove a
tip to the professional set builder to get in touch with the leading
architects in his own vicinity and consult with them concerning
the possibility of equipping new dwellings with convenicnce out-
lets for radio. In addition to this passibility there is also the
chance that in some of the larger apartment hovses it might be
desired to have a central receiving station and radiating from that
station a line of circuits going to cach dwelling within the build-
ing for the entertainment of the residents. Two articies in this
present issue, one covering the Samson amplifier and the other
covering the Thordarson dealer’s amplifier, might be of interest
in keeping with this particular subject on the crcation of new
husiness for professional set hulders. [f desired, we will be glad

to have literature forwarded to these whe are interested enough
to write us for it

Converting Transtormer to Impedance
QUBTLESS many professionai set buiiders know of quite
a number of the Thordarson autoformer jobs that could he
converted for the use of the Z coupler and the 222 tube.
In such a conversion there is practically no rewiring to do other
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than taling out the old audio transformers or the old Autoformers
and putting in instead the Z coupler for securing maxinunim
volume and quality,

The schematic circuit shown in Fig. 9 shows the conventional
In Fig. 10 may be observed a sche-
matic covering the use of the Z coupler in place of the secontd

transformer in the circuit.

andio transformer, or in place of the third Autorormer. The dia-
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grams are sufficiently clear so that no trouble need hbe expe-
rienced in the transportation of an old sct into a new one. Litera-
ture covering this subject is available and if interested set builders
will awrite us, we will see to it that they are furwshed with a copy.

Choosing a Set
ERHAPS the most often asled question from experimenters,
as well as professional set builders, iz, "What sct should 1
build?*” or, "What set should T buyv?" In answering such a
question, there are many factors that have to be fully understood
befare any defnite decision can be made. We have found from
expericnce that the decision remains entirely with the individual,
just as it does in each purchase of an automobile, washing ma-
chine or percolator. The cost enters into consideration as one of
the major items with a certain type of buyer, whercas quality
determines the sale when another class of buyer is considered.
Another c¢lass still would look for flexshility in the operation of
the receiver, while stil! another class will have no desircs other
than rcception of local programs. Then there is the class that
wishes loop reception as contrasted to those who will use either
an indoor ar an outdoor antenna. There is still another class that
will just wish for room volume, while others will desire extreme

volume for entertainment of a large audience,

The Jocation of the set. the use to which it is to be put, the
type of current avaitable, local reception conditions and a multi-
tude of other problems must all be taken into consideration, if
the buyer is making 2 wise selection ¢f a receiver either for him-
self or for resale. Local reception c.nditicans are not difficult to
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understand, because of the fact that the professional set builder
is fairly well acquainted in his own ncighborhood and knows
what may be expected. He can also find out from the prospect
whether maximum votume is desired or whether only moderate
room volume is wanted. Likewise, we can tell whether the pros-
pect can afford an expensive receiver or a cheap one. As a matter
of fact, the professional set builder can easily decide for himself
and for his customer which receiver should be built.

However, there is another angle in the sclection of a receiver
to build for resale which has some interesting phases, about which
the professional set builder might wish to know. Assuming that
two receivers are of identical capabilities, cost, appearance and
performance, there is still a guestion in the sct builder's mind as
to which of the two he should choose for the greatest turnover
of sales. In part he may solve this problem by remembering the
sales policy of the manufacturer, promptness of deliveries, facility
with which the sct may be assembled and constructed, and, most
important of all, to what extent the mauufacturer is advertising
his products so as to insure that the prospects will be acquainted
with the name of the manufacturer, or his set. It has alwavs been
found true that the greatest sales are made from the most widely
advertised lines. This does not necessarily mcan that durnig one
month the advertiser emblazons his name across thc public’s
visual horizon and then lets it drop, assuming that a single
announcement will serve to scll the public. [f such type of adver-
tising were indulged in by the Standard Oil Co., General Motors
and other national advertisers, the concerns would not remain in
existence very long. 1t is the constant repetition in varying forms
of a manufacturer's message which causes the public to remember
that name and express a desire for such products when in the
riharket. Therefore, it would be well to investigate carcfully the
manufacturer’s merchandising ax well as advertising policy. Some
manufacturers go to the cxtent of supplying professional set
builders with sales literature for prospects on which the builder's
name and address mav be imprinted and this literature mailed out
by tie manufacturer at the request of the professional set builder.

F.dison Base Resistors

IMPLICITY of construction and the rapidity with which
S changes may be madc in the resistance network across a

power supply are two items of interest to every professional
set builder who has already built a power supply or contemplates
canstructing one. By the expedient shown in the diagram, Fig. 11,
il is possible Lo change from one value of resistor 1o another on
a moment’s notice, in the cvent that the power supply is to be
used with a receiver having a current drain heavicr than that
which would be provided for with the first set of resistances.

The schematic circuit, Fig. 11, is a conventional one of any full
wave rectifier circuit. The ouly departure that is made is in the
manner in which the resistors are placed in the circnit across the
two output terminals of the rectifier. R-1 in the diagram is an
Edison base resistor, which is screwcd into an ordinary clectric
light socket. The other three resistors, R-2, R-3 and R-4, arc of
the same tvpe. R-5 is a cartridge resistance used for biasing of
the grid of a 210 or 250 power tube or 210 or 230 in push-pull.
It may be changed in value by mcrely substituting another car-
tridge of the desired resistance. However, this latter resistance
R-3 does not require much change, whereas the other four redist-
ances may be changed whenever a new type of set is being used
on the power amplifier.

These Edison hase resistors arc obtainable on the market, being
made by cither Ohmite Mig. Co. or Ward-Leonard, and their use
in such a ecircult adds a great deal of flexibility to the power
supply. For the benefit of those who might he interested in
learning the method by which the resistance value of cach of
these resistors is determined, the following is written:

The maximum voltage output of the power supply we will say
is 450 volts. The receiver has a tap for 180 volts, onc for 90 and
one for 45 volts. Starting with 450 volts, it is desired to find a
resistor which will drop the voltage to 180 volts su'table for use
on a receiver at that particular voltage. We know what the volt-
age 1s, but we do not know what the current is. So by test it is

determined that the 180 volt terminal on the receiver will use 15
milliamperes. We also determine that the 90 volt tap on the
receiver will use approximately 12 nnlliamperes and tbat the top on
the 45 volt line will use 6 milliamperes. This makes a total of 33
mitliamperes which must pass through R-1. Knowing our prime
voltage, which is 450 volts, we subtract 180 volts from it to deter-
mine the amount of voltage drop we are going to have across
resistor R-1. This gives a result of 270 volts. Now we know the
voltage drop and we know the current that must pass through
that resistor. but we don’t know the resistance value. Referring

E
to Ohm's law, we find that —=R. We have E, which is 270
1

volts, and we have I, which is 33 mils. All we have to do now is
to divide 270 by 33 mils, which gives us 8181 ohms. This is an
odd value and an 8000 ohm resistor would serve just as well.
The next step we wish to take is to drop our voltage fromn 180
to 90 volts in order to use it on the r.f. or a.f. portion of the
receiver. We subtract 90 from 180, which gives us a 90 volt drop
across resistor R-2. The current which resistor R-2 is called upon
to carry will be 12 mils for the 90 volt tap plus 6 mils for 45 volt
tap. The total of these two is 18 mils. Again referring to our
E
equation ?z R, we know that the voltage drop E is 90 volts

and that the current I is 18 mils. Therefore, divide 90 by 18 mils
(.018 amp.) and we find the answer to be 5000 ohms resistance.

Now we wish to determine the value of R-3. We have to drop
the voitage from 90 to 45, which is cquivalent to a 45 volt drop.
The 45 volt terminal consumes 6 mils. Therefore, by the same
process as previously mentioned, we divide E, 45 volts, by I,
G mils (.006 amp.), and the answer is 7500 ohms. The value of
the R-4 resistor should be approximately a little more than R-3,
and since R-3 was 7500 ohims, R-4 may be 10,000 ohms. The last
named resistor merely serves to complete the resistance uetwork
across the high voltage terminals. Tt is purposely kept high in
order that the resistance value of R-3 and R-4 across the glow
tube shown in the schematic will be high enough to forece current
through the tube rather than through the resistances.

In cascs where a voltage regulator or glow tube is used across
R-2 and R-3, the current drain of the tube is mercly added to
the calculations, considering the 90 volt terminal as the poimnt of
current drain, Glow tube current can generaliv be calculated at
about 25 to 30 mils. Thus, in the case of the 90 volt terminal
having a draia of 18 mils, there is acdded to this value the current
drain of the glow tube, which is about 25 mils.

The method of finding the value of R-5 is shown elsewhere in
this section, where a description is given of the nreans by which
the bias value may be determined. This other articic
involving the use of Ohm’s law should be considered in connec-
tion with the above so as to give the builder a complete example
aof the means for detecrmining resistance values,

Any sct builder having a milliammeter, such as made by fewell
or Weston, mayv readily determine the current which his receiver
js taking, or if he wishes hc may consult the tube characteristic
chart and learn from it what cach type of tube draws. Knowing
the current drain and the voltage required, it is easy to see how

resistor

the resistance may he found.
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7 A“Pam”Amplifierisa Sound Investment

1000 uses---all seasons

AMSON Amplifiers are soundly designed to meet
AIEE Standards and requirements of the National
Board of Fire Underwriters; soundly built of best ma-
terials, soundly tested and have shown sound perform-
ance. Nothing has been left to chance. Compensation

is provided by our exclusive attachment plug for 105
to 120 volt 50-60 cycle line current.

Pam 16 or 17 reguives a 227 tubr in fuasi s

tage aid . .
s 210 wwbes in last o oulpat stige. A UX 901 haif Pam 16 for ordinary and Pam 17 for dynamic type
: !(.“f.‘iﬁ_ﬂ“/f iube is alse required. Prier, withoe! . .
bty $125.00, speakers—for which the latter also supplies field cur-

rent—deliver an approximate undistorted power output
of 7 watts—usually ample for operating 1 to 16 loud
speakers or 500 to 700 pairs of headsets.

Pam 19 for the usual and Pam 20 for dynamic type
speakers—for which it also supplies field current—
deliver from 214 to 3 times the undistorted power out-
put of Pams 16 and 17.

The PAC2 is a combined power amplifier and A, B,

Pam 19 or 20 requires 227 rube in cach of first two and C baltel‘y e]iminator ‘VhiCh Supplies extel‘nally 45,
s nd  two 200 (ubies dn last tput stege.
Tico UX 281 tbes are alo regurred. Brices without 90 and 135 volts plate current,—414 volts C current,

tubes, §175.00.

and raw AC for two 227 and five 226 tubes. Neither
Pam nor PAC2 requires an output device between it

and loud speakers due to the use of push pull output
transformers.

The MIK 1 is the only completely AC operated
amplifier of its kind. It is designed for use with a stand-
ard two button carbon microphone and supplies current
for it. The output terminals connect directly to the
input terminals of any PAM amplifier. It has volume

PACY sequires one 227 jor first stage, fwo 210 cubes
for lasr stuge, one UX 2Bl and one UX B74 rtube.
Peior, arithout wwbes, 517500,

control and microphone rheostat—which with switch

and milliameter permits quick adjusting of button cur-
rents. The MIK 1 uses the same high quality micro-
phone input transformer that we supply to many of
this country’s better class hroadcast stations.

Send jor Bulletin No. CB on all the above

Wiféﬂﬁffé’ o/

8

g = i WANUFACTURERS SINCE 1882

1?, S General () ffices: Factories:
LW a Canton, Mass, e Canton and
- MIKY requires one 227 tube in each of two stages, * Watertown
E 44, and one UX 280 full wepe rectificr twbe. Pricr, atertown,

Mass.

without i1ubes, $135.00,
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Fide World Photo

The wreck of the Munster, the German “Bag" entered in the James
Gordon Bennett race from Detroit, caught in the top of a tree down
which the crew c¢limbed and spent the night on the ground among the
rattlesnakes. The disaster occurred just outside of Lynchburg, Va.

[.abrador Current Width Measured
by Expedltlon
The Labrador current has an average width of 110 miles, the United
Siates Coast Guard Oceanographic Expedition on board thce govern-
ment vessel Marion has discovered as a result of observations made on
the first leg of its explorations of the birthplace of the icebergs.
Through one of the amateur radio stations of the American Radio
Relay League located at Bridgewater, Mass,, communication was
established with NITB, the radio station of this vessel, and informa-
tion of the scientific work of the expedition transmitted to Science
Service,

Lieut. Commander Edward H. Smith, in command, told how oceanc-
graphic observations were made beginning when the vessel left Belle
Isle on the north tip of Newfoundland. The expedition sailed from
Sydney, Cape Breton, N. S, on July 16 to cruise 3,000 miles through
the foggy and storiny waters between Greenland and Labrador.

“Seven hundred icebergs were observed strewn along the Labrador
coast from Cape Chidley to Belle Isle,” the expeditior reported.
Oceanic conditions and a counterset current were found outside the
continental edge. In spite of the many icebergs seen, there was no
feld ice.

The Marion is now approaching the west coast of Greenland. She
has encountered overcast weather and easterly winds for the past
week.

The ship will now proceed northward up the west coast on Green-
land.

Diamond Mystery Remains Unsolved

How does Nature make her diamonds? The fascination of the
ghittering jewel is heightened by the mystery of its origin, It re-
imains a mystery, in spite of inany attempts to solve it.

Diamonds are known to be a form of carbon. Graphite, another
form of carbon, may be produced from diamonds, but the reverse has
never been accomplished.

The most famous attempt to make diamonds artificially was that of
Professor Henri Moissan. He melted pure iron with sugar charcoal
in an arc furnace, then plunged the molten mass into cold water. The
pressure produced by the quick chilling of the outer crust was sup-
posed to convert the carbon so that it would crystallize from the iron
solution as diamond and not graphite. After treatment with various
acids so as to remove all other minerals, Moissan obtained tiny crystals
which had the optical properties of diamonds. Sir Charles Parsons.
the English scientist, has since repeated the experiments, but he con-
cluded that Moissan’s theories were erroneous and that the crystals
were due to impurities in the iron.

Many other methods have been tried from time to time. Rifle bul-
lets have been fired into cavities which they fitted closely. Rapid
compression and heating of acetylene has been tried, In every case
the results have been negative, and the diamond mvstery today re-
mains unsolved.

To the Rescue

Wide Worild Photo

Queer oxygen helmets prove egually adaptable for fire or water, as the

Los Angeles Fire Department tests out their oxygen breathing appara-

tus in an unique exhibition, during which the firemen performed sub-
marine rescues and remained submerged for long pericds
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Radio Movies Demonstrated

Fide World Photo

A picture receiving machine which can be readily attached to the ordi-
nary home radio recetving set has been invented by C. Franeis Jenkins,
Washington, D. C., inventor. The picture when received over the radio
is reflected through a mirror instead of being shown on a screen and the
size of the cartoon or moving sceme is 6 by 6 in. In the pbotograph,
left to right: C. Francis Jenkins; Gen. George O. Sduires, former chief
signal officer of the Army; Carl Butman, secretary of the Radio Com-
mission; Capt. Guy Hill, U. S. Signal Corps; Harold LaFount, mem-
ber Radio Commission

Babies May Remember Experiences,

Believed

An adult who relates strange things that happened to him in the
first years, or even the first davs, of his life may be remembering the
actual facts, in the opinion of J. A. Hadfield, psvehologist at London
University.

People who apparently recall events out of a supposedly blank baby-
hood are noted from time to time by psychoanalysts as they probe
into the early years of life in search of the root causes of maladjust-
ments. Such stories have often been taken with a grain of salt by
the individual's family, who Delicve that these must be merely im-
aginative meinorics that have come to scem real to the individual Tt
is also possible that the individual’s “memory” of an event was gained
in perhaps his third or fourth vear of age, from hearing some one else
recount au incident of his babyhood.

Describing a number of cases in the British medical journal, Lancet,
Mr. Halfield tells of a doclor who remembered a fire that occurred
when he was eight months old. The fire completely destroved the
house and no pictures of the home were preserved.  The doctor de-
scribed the circular staircase and a colored glass window at the land-
ing, and the flames licking at the glass panels. When he was about
seven vears old, hie had told his parents about his memory, and gave
sc many details that they accepted the story, incredible as it seenicd
to thenu

A more remarkable instance cited by Mr. Hadfeld is that of a
woman under hypnosis who wvividly deseribed the terrifying infantile
cxperience of being slapped, held upside down and shaken harshlv.
The psychologist inquired if she did not know how they revived in-
fants when they do not breathe after hirth. She answered that she
had no idea, and was surprised to hear that she had described the
usual procedure.

Undoubtedly young children are too young to understand the whole
significance of their experiences, Mr. Hadfeld comments, But they
“are not too voung to fcel, and experiences that are not in the least
understood by a child may produce violent commotion in its soul.”

Studies of anatomy, he states, show that in the yvear-old child the
brain center for emotion is active, though the center for more dis-
criminative thought is probably not in full function.

The young child, he suggests, can hold in its memory the feeling

of a scene, and later when he can use language, he puts the feeling
into words more or less accurately as the case may be.

Quartz and Earthquakes Reveal Earth'’s
Interior

Crossing earthquakes with guartz pebbles to raise a flock of specu-
lations about the inside of the earth is the feat performed by Prof.
R. A Daly of Harvard, Linking the fact that the common substance,
guartz, changes its physical properties when heated with other seem-
ingly totally foreign facts about carthquake waves, Professor Daly
has discovered relationships that may lead to our finding out the real
nature of the foundations of our continent.

Quartz is a material found nearly everywhere on the surface of the
eardi.  As white pebblcs on beaches, crvstals in cavitics, or sand
grains in sandstone, it is known to many. No one knows, however.
if quartz is as abundant inside the earth as it is on the surface. In-
deed, it may not exist there at all, at depths of many miles.

Neither mines nor oil-wells can tell us much about the deep insides
of the earth. Professor Daly’s information is based on the study of
carthqakes. Earthquake shocks send out earth-waves which are re-
ceived on seisniographs all over the globe. It is known that the deeper
these waves pene‘rate the faster <hey travel. But the increasc of speed
is not unifcrm. Oun the conlrary, there arc two sharp jumps, at depths
estimated by Furopean computers to be about twenty and forty miles
below the surface.

Returning to the subjcct of quartz, Profcssor Daly points out that
its physical propertiez change when it is heated. Again, this change
is not uniform. There is a sharp jump at a certain temperature.
Vibrations would spread more rapidly in quartz above this tempera-
ture than in quartz below this temperature. The carth gets hotter as
we burrow down into it. At a depth of twenty miles 1t may wcll be
hot enough to change low-quartz into high-quartz, and this change
would readily explain the change in speed of the carthquake waves.
As for the second jur:p in speed, the disccntinuity at forty miles,
Professor Daly suggests that below this depth there may be no quartz
in the rocks at all. Tan a recent number of th: American Journal of

Fitting Army Shoes

Wide World Photo

Capt. C. R, Miller, 26th infantry supply officer, fitting army shoes for

F. Boyce Bryan, of Malene, Y. Two pails filled with sand are

balanced in either hand by the candidate, thus forcing his feet to

spread to proper width and length, which is recorded on a machine that
decides the size and width of the shoes to be worn
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Science, Professor Daly has claborated lhis views and has brought
many lines of scientific thought to a focus on that unknown territory,
the inside of the earth.

Borax Discovered To Be Deadly

to Mosquito Larvae

Lorax has had another usc added to the long list i things it is
wood for, by Prof. Robert Matheson and E. H. Hinmar of Cornell
University, according to Scicnce Service. They havce discovered that
a concentration of one and one-half parts in a thousand of water is
very quickly fatal to the larvae, or “wiggiers.” of misquitoes that
breed in rainwater barrels, cistcrns and other ¢xposed reservoirs. The
borax seems to hold its farva-kiiling properties for & long time: one
experiment run froin July 25 to September 7 of Tast vear without any
signs of wealkening at the end.

The two entomolgists add, however, that borax should be used only
wherc its possible efiects on other animals and on plant life will Le
~f no consequence. They are of the opinion that a chieap form of the
chemical can be successfullv marketed for mosquito-fighting purposes.

In the course of thcir experiments they raised large numbers of
mosquito larvae, which had to be fed artificially. They state that they
found common compressed yeast, such as goes into the collegiate
“double malted,” a very good wiggler food.

Beri-Beri Results from Prohibition

In the United States people are getting wood alcohol posoning and
shotgun wounds from prohibition. In the Pacific Island of Nauru
they are getting bert-beri, reports Dr. G. W. Bray to the Roval
Society of Tropical Medicine.

This severc nutritional disease. resulting irom a lack of vitamins
in the diet, appeared in Nauru shortly after that country became a
mandate of Awustralia and, curiously enough. is most prevalent during
the dry season. Supply of alcohol to native peoples of mandated ter-
ritory is not allowed. The natives of Nauru wmake their fermented
beverage from the toddy palm which contains large ainounts of yeast.
Apparently the absence of this drink from their diet. with the accom-

New Plane Almost Flies Itself

Wide Warld Photo

New type of airplanes that will practicaily fly thcmeelves and will stop
in a short distance when landing have been perfected by aeronaurical
experts of the California Institute of Technology at Pasadena, Calif.
The new plane is constructed on the stagger-decaiage principle with all
of its stability in the wings. The pilot sets the wings for a certain
speed and the plane automatically is synchronized to it, eliminating the
danger of stalling, The wihgs have a stagger range of 50 per cent and
are controlled by a wheel in the cockpit, the tail serving only to steer
the machine. Although experts assert that the stagger., or lateral move-
ment of the wings, is almost as important in aeronautical circles as the
fiapping movement invented by the Wright Bros. to enable the wings
to be adjusted so as to 1ise from the ground. With the new principle
perfected, it is expected that aircraft may be able to stop within 30 or
40 feet after hitting the ground. An unusual view of the new biplane
showing the lower wing drawn back laterally by the pilor, who is Dr.
A. L. Klein, one of the designers. The tail and upper wing have no
atlerons, all of the wing controls of the novel ship being in the lower
wing, which has an ailleron. The adjustable struts which allow the
lower wing te slip forward and backward are plainly shown. The rear
wheels do not belong to the plane, but are part of & light truck

Daylight Television

Fide World Photo

The latest development in the process by which we will be able to view
evenrits as they actually happen in various parts of the world from the
privacy of our own homes is daylight television, which was tested with
remarkable success by Bell Telephone Laboratories. Hitherto, powerful
arc lights were necessary to the transmission of pictures over the wire.
Now by the addition of a powerful lens outdoor scenes may bc trans-
mitted. In the test A. L. Johnsrud was snapped by the television
apparatus and his actions registered on the receiving set, sent by wire
and then shown on a screen several stories below in the Bell Lab-
oratories. Photo shows Dr. Frank Gray and John Hefele at the con-
trols of the television transinitting set registering the actions of A. L.
Johnsrud

panying abscnce of the yeast that supplied vitamins, resulted i ihe
appearance of heri-beri.

The people of the island never touch rice, which has usually been
the main food of porulations suffering from beri-beri. The disease
among  breast-fed infants, thcreby upsetting another
Teeding these infants concentrated toddy cured them

occurs only
dictary theory.
ol the disease.

Consumption of toddy has not entirely stopped since the mandate,
although it is mwuch reduced. During the wet season, the toddy palm
vields” much more of its fermentable sap, which accounts for the
higher mumber of cases during the dry season.

Chemical Magic Made Possible
Through Catalysts

Chemical go-betweens, that make marriages between separate ele-
ments without themselves being party to the union, are responsible
for much of the convenience and prosperity of modern life, declarcd

KDKA to Have Radio Movies

Wide World Photo

Frank Conrad, assistant chief engineer of the Westinghouse Electric

and Manufacturing Co. at East Pittsburgh, Pa,, and the television mo-

tion picture projector which recently transmitted movies by _radio. The

scanning disc of the apparatus is shown in the foreground. Recent press

dispatches state that KDKA will shortly be on the air with radio movies
on their short wave channel,
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Dr. Robert E. Burk of Western Reserve University, speakmg at
Chicago before the Institute of Chemistry of the American Chemical
Socicty.

These matchmakers are known as catalysts, and their activitics are
used in almost all chemical industries. In some processes they make
possible combinations that could not take place without them, in ofhers
they reduce the amount of time or heat or eleetrical energy nceded to
bring about desired results. In still other industries a given batch
of chemicals might turn out in any one of thrce or four difierent
ways, only one of which is desirable, and in these cascs the catalyst
acts as a program steerer and sees the ingredients through to the
wished-for end.

Lightning Stroke Electrocutes Tree

A {ireak stroke of lightning apparently clectrocuted a large white
oak tree in the New York Botanical Garden recently. The tree was
struck during a thunderstorm, but was not shatiered as trees fre-
quently are by lightning. Almost immediately, bowever, the leaves
began to wither, and within a month the tree presented an autummal
appearance against the bright green of the rest ol the grove. Con-
tinued observation convinced the garden authoritics that the tree was
dead, and that it had apparently died instantaneously. After it was
cut down a ring count gave its age ar approximately 200 vears.

300 Year Old Blood Mystery Solved

Using a specially devised instrument, Drs. W. I\, Hamilton, J. W.
Moore, J. M. Kiusman and R. G. Spurling, of the University of
Louisville School of Medicine at Touisville, Ky., have solved a 300-
vear-old puzzle of medicine and physiology when they determincd by
experiments just completed that the heart pumps blood at the rale
ol 5.2 liters, or ahout 54 quarts, per minute.

The amount of the heart's oufput has heen an unsolved problem
since Harvey discovered and amounced in 1628 how the blood circu-
lates from the heart through veins and arteries. That was just 300
years ago.

The method used by the investigators here is an improvement on
one developed over 100 vears ago. A harmless dyve 1s injected into a
vein and samples of hlood are taken irom an artery every second,
using a special apparatus designed for the purpose. From the con-
conitratiort of the dye in these samples the workers were able to deter-
mine the heart’s output and also the strength of tine it takes for the
blood to flow {rom the vein o and throngh the heart and back out

the arterv. This ficure was found to be 23 seconds.

Go Cart, Row Cart

Wide World Photy

A clever French juventor has developed a little cart which can be trans-

formed in a moment's notice from a little go-cart. in which a child

can be pushed about crowded streets, into a car which the youngster

can propel by means of hand levers on the sides. Thus, mother can

go calling on her friends with hcr restless infant, and turn the child

loose to play while she visits tranquilly over a cup of tea. Phato
shows the practical toy as a row-cart

Society Misses Explore Deep Sea

Wade World Photo

The sub-debs at Ocean Park, Calif,, near Los Angeles, do not intend
to take up deecp sea work as a profession, but it provides a thrill for
them and conssquently Ted Linthicum’s School of Diving is a paying
proposition.  Linthicum is a well known coast undersea expert. Miss
Shirley Parkiu *‘goes below.'” Linthicum is putting on her helmet

This harmless methoed will be wsed o help solve souie of the prob-
fams of heart discase and will he of assistance in treating this concli-
tion, il 13 hoped.

Synthetic Vinegar Lacks Vitamins
Vinegar made hy the old-fashioned fermentation process is far
superior to svnthetic acetic acid, Germuan scientists have found, ac-
cording to Science Service. While ali vinegars vary greatly in their
vitamin content, the synthetic variety is lacking in vitanm D. the
important food factor that prevents rickets in children, repore Dr, A
Janke and H. TLacroix.

Tattoos Small Fish Instead of Tagging

Tatlooing spots under the scales of fish instead af fastening tags
on them, is new mcthed of keeping track of aquarium specimens
described by Ancel B. Kevs of the Scripps TInstitution of Occan-
acraphy in the forthcoming issue of Science. Mr. Keys marks fsh
teo small for the ordinary tageing method by just barely puncturing
the outer skin with a hyperdermic needle loaded with Iiclia ink. He
reports that lis scaly pets suffer no il effects from the spotting opera-
tion, and that the marks Jast for several wecks.

Serum Test Distinguishes Infection
from Immunity

The increasing use of antitoxing and oculations against specific
diseases is vresenting a new problem to scientists.  To diagnose a
numher of diseascs, agglutinization tests are now made on the patient’s
blood serun..  However, agglutinization may occunr as a result of
previous immunization against certain diseases, for example, typhoid
fever. A new scrumi that distinguishes between agglutinization duc
to an infection and that due to immunily has Deen perfected in the
case of undulant fever (abortion disease in cattle), by 1. Farest Hud-
dleston of the departiment of hacteriology at the Michigan State Col-
lewe at IZast Lansing, Alich,
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“Televox,” the Westinghiouse mechanical man, who has won world fame
for his amazing ability to execute commands given him over the tele-
phone, has now learned to talk. Now, when his master, Roy J. Wens-
ley, calls him on the ’phoue, “Televox” answers in a deep bass voice
telling who he is and that he is ready to go to work., By incorporating
into it parts of the talking movies, this man of copper veins, porcelain
bones and vital organs of vacuum tubes, has acquired the power of
speech. When "Televox’ hears the telephone ring, a roll ol film carry-
ing pictures of appropriate sound waves is set intc motion, producing
a suitable sentence and sending it back over the telephone wires 1o the
aperator, Photo shows Roy J. Wensley, the inventor, with his mechan-
ical man

Swedish Warriors Took Horses
on Death “Voyage”

Graves Afteen conturies old recently unearthed at Tuna in central
Sweden have shed a new light on the elahorate and leving care which
ancicut Swedes lavished upon their dead. The burial mounds, accord-
ing to Dr. T. ]. Arne, a government archaecologist, ure the richest
and most remarkable found i Sweden for many years.

1o one of the graves the skeleton of a man lav in the remains of
a boat which was to carry him on his last long journey. Like the
other graves, it was placed in (ruc east to west direction, and the
traveler had been well provided for. His horse. fully harnessed, and
Iis dog had been placed in the stern of the ship and he had been
given plenty of food for his journcy.

A round bronze buckle, evidently scrving to f{asten his mantle
around his shoulders, was also found as well as scveral iron arrow
keads, which showed he had been well armed. To lkeep his weapons
sharp, he had a small whetstone, fastened in a ring. A number of
well preserved earthenware pots were also discavered in the grave.

The next burial place contained a similar boat, in which a man and
his wife had started their last journey together, each of them having
a4 horse and a dog.

The man had his sword and shicld, and the woman had iron cook-
g implements and knives to enable her to prepare their food, and
zl:0 a number of little female trinkets, including two combs of bone.

Under another mound the remains of a man were discovered, but
he had been buried without a hoat. By the side of the deceased Jay
- mighty iron sword, a dagger, a knife, a flint and tinder for making
fre, a beautiinl sword belt of bronze and gold, richly ornamented,
and a large silver buckle, inlaid with garnets set in gold. All these
articles were in a decorative design of striling character and prob-
zblv were of southern Germanic origin.

Using Science to Brown Cookies

Just how brown is the “golden brown” cookie of the recipe books
and how does it get that way? Three scienmtists, Pref. C. H. Bailey,
Fva L. Stephens and Alice M. Child of the Minnesota Experiment
Syation at St. Paul, Mimn, found a way to telf and have reported it
‘¢ the American Ascociation of Cereal Chemists.

An instrument called a spectorphotometer is used to measure the
cilor quentitatively,  The reflection of light from the cookies is com-

{ared with that froin a4 standard of a certain degree of browumess,
andl the color of the cookies is determnined by mathematics.

The color of the cookies depends somewhat on the color of the
molasses, as every cook knows. Also, increasing the amount of the
Paking soda makes the cookies darker as does jnereased temperature
of baking.

By the use of this instrument it is possible to determine the differ-
ence in color of baked products which results from changing the recipe
o1 the time or temperaturce of baking.

Salt Water Bath to Cure Seasickness

When the ship begins to pitch and roll and you feel waves of sea-
sickness overwhelming vou, try a salt water bath. The water should
e from 90 to 95 degrees Fahrenhcit, its specific gravity 1.020.

Lie in the bath with vour eves blindfolded, your bady supported
lightly at shoulders. buttocks and back of head, with the toes just

touching the end of the tub to keep the legs from floating. Stay in
the bath for a half hour, an hour, or longer if necessary. This pro-

cedure gives great and unusually permanent relief within a short time.

This method of treatment was worked out by Dr. R. A. Bennett of
T.ondon, who tsed it in exireme cases where exhaustion from seasick-
ness was becoming dangerous. The bath moves as the ship does, but
the water has not time to respond to the motion, so it and the patient
intmnersed in it remain fairly motionless. It is this relative immobhility
and not the sedative effect of the bath that is responsible for the
reliefl it gives.

Need Red and Yellow Rays as Well as
Violet and Ultra-Violet

The red and yellow light rays of long wavelengths are just as im-
portant as the shorter violet or ultra-violet ravs for normal growth

World’s Greatest X-Ray Tube Perfected

[anieg

Wide World Phota

The world’s greatest X-ray tube, 15 ft. tall, is perfected by scientists
of the Calilornia Institute of Technology at Pasadena, Calif. The
giant million-volt tube whieli produces rays that will penctrate 2 in. of
lead and are visible 200 ft. away bas been completed by Professors C. C.
Lauritsen and R. D. Bennett, of the famous Pasadena institution. The
basic plan of the scientic invention is to seek information concerning the
structure of the nucleus of the atom which may lead to the unfolding
of new wonders in the field of chemistry. biology and medicine. General
view of the gigantic X-ray tube surrounded by its wooden support that
protects its 15 ft. of high voltage
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Electric Sealing Outfit

Wide Wortd Photu

in the course of a day's shipment of small packages ol some value, the
task of sealing with the old wax and flame methed became so tedious
that & French inventor developed a method of deoing this electrically.
The wax is held in the little crucible, through which a heating rheostat
is passed. The melted wax is allowed to run in a small stream onto th_e
paper and the seal, which is on the bottom of the support shaft, is
moistened by a small sponge and pressed on the hot wax

and developiments, reports Dr. Charles Sheard ol the Mayo Clinie at
Rochester, Minn.

Dr. Sheard and associates experimented with chickens, exposing
different groups of them to sunlight, from which the ultra-violet, red-
yellow and green-blue rays respectively had been remnoved by special
glass filters. At the same time, all the chickens were fed a diet rich
in everything exeept vitamin D.

When cither the red-yellow or the green-blue light was fAltered out,
the parathyroid glands, which play an important part in the process
by which food is transposed into tissuc and energy, increased greatly
in size in order to maintain normal growth and development.

During the first two months the rate of growth of the chicks was
greater under all fillers when a small amount of cod-liver oil was
added to the dict. At the end of six months’ time 1t was found that
the weights of chicks under both thic ainber and blue filters was much
less than under the wholc of sunlight except in the cases where cod-
liver oil was fed. This small amount of cod-liver oil is apparently
able to induce normal growth and development irrespective of the
presence or absence of any portion of either ultra-vielet or visible
solar cnergy.

Without cod-liver oil and on a standard ration, experiments showed
that normal growth did not take place unless both the ultra-violet and
visible rays of sunlight were admitted.

Chemists Seek Way to Unmix
Oil and Water

The old adage that oil and water can't be mixed malkes the oil pro-
ducer smile wryly when he hears it. For like many another proverb,
it is very far from the truth, and in this instance it is a most ex-

penstve joke on the oil man, according to Dr. Gustav Egloff of Chi-
cago, who spoke at Chicago before the Institute of Chemistry of the
American Chemical Society.

Qil and water do not mix as a chemical compound, it is true, but
they often come out of oil wells together in that very intimate physi-
cal mixture known as an emulsion, wherein very fine droplets of one
are suspended in the other and won't come out without the most trou-
blesome and expensive of treatment. Thus it has resulted that nature
every year burdens the oil industry with 200,000,000 barrels of inti-
mately inixed oil and water as emulsified crude oil. Such il does not
scparate its water even after years of storage. To refine emulsified
crude oil into dry oil and water is both difficult and expensive.

“There are present over 100,000,000 harrels of emulsified crude oil
in storage tanks and in sump-holes in the ground, and the refiner is
at his wits' end as to how to separate the oil from the water,” Dr.
Lgloff stated. “Thus over $100,000,000 is tied up in stored emulsified
oil for whose utilization no really economical method has been evolved,
which is applicable to all situations.

“Not alone do we have nature producing highly stable emulsified
oils, but they are also produced in the refining process, particularly in
the manufacturing of lubricating oils. As a matter of fact extremely
thorough refining is necessary to produce lubricating oifs which will
not emulsify under service conditions in motors and turbines.”

Cigarette Smoke Alike, Psychological
Tests Show

The evidence in widely published cigarette advertisements that tell
how blindfolded celebrities selected the particular hrand whose money
bought the adverlising space is called in question by exhaustive
psychological tests carried out in Rced College, Portland, Ore, by
Louis Goodman, a graduate student, according to a story by Science
Service.

Instead of the 100 per cent recognition claimed in the advertise-
ments, the seasoned smoker-subjects were able to pick their favorite
brands only once in cvery nine times that it was prescented to them.
Stuart Chase, who is campaigning against purchasing based on trade-
names, fancy labcls and other present-day advertising methods rather
than upon quality. will summarize these tcsts in the next issue of a
national nagazine.

By pure chance, the smoker should be able to recognize his favorite
brand 17.6 per cent o[ the attempts, but in the tests the rating made

Something New in Vehicles

=

Hoide T orld Photo

Robsy Ceccarine, of Milan, Italy, gives a demonstration of a monocycle,

a wheel 5 ft. in diameter, inside of which is the seat and motor moves

on a groove, before the delegates to the International Advertising

Association in Detroit. The monocycle is said to have attained a speed
of 80 miles an hour in tests
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New $1,000,000 English Airport

W ide IForld Photo

The world’s greatest airport. constructed at Croydon, England. at a
cost of $1,000.000, was recently dedicated by Sir Samuel Hoare. British
air secretary. The airdrome has its own weather bureau and can at a
moment’s notice get in touch with any plane by means of wireless tele-
phone. Photo shows the weather reports of the world. Upon this large
map, on which every acrodrome is marked accurately relatively to the
others, are hung cards bearing the latest climatic news from all districts

was only 11.0 per cent.  Even when not blindfolded the testers could
not tell what cigareties they were smoking if they were not allowed
to sce the label.

The conclusions of the tests claim that smokers cannot recognize
brands on the basis of odor or taste, name brands correctly when de-
prived of visual clues, differentiate between two cigarettes, differ-
enttate between strong and mild cigarettes or tefl the difference he-
tween straight Turkish and domestic tobaccos.

Ice Cakes Become Standardized

Now the ice cake that meltingly does its part in combatting sunimer
heat is to be standardized. The United States Bureau of Standards
has issued standard weights and maximum sizes for the chunks of
frozen water that the ice man puts into the refrigerator daily. Cakes
of 25, 50, 75, 100 and 150 pounds are declared standard and for these
weights maximum dimensions are specified. The smallest weight, 25
pounds, must measure less than 12 by 12 by 8 inches, while the 150
pound cake must not exceed 12 by 24 by 24 inches. Manufacturers
will shape the ice compartments of refrigerators so that the standard
cakes will slide into them easily.

Red Line Opens New Aurora Mystery

Photographs made 1n Flagstaff, Ariz.. at the Lowell Ohservatory
of the spectrum of the Northern Lights at the time of the brilliant
display on July 7 has opened up a new scientific mystery. For the first
time, there appears. in addition to the various lincs due to known
elements, a very promincnt line in the red region of the spectrum. As
it has never before been photographed, Dr. V. M. Slipher, director of
the observatory, who recorded it, is unable to state definitelv what
elements cause the reddish color. However, he suspects that it is due
to some known gas i the atmosphere of the earth, pesishly nitrogen.

On the photographs taken by Dr. Slipher there also appeared very
prominentty the so-called green auroral line, which was long a
mystery, First photographed during visible displays of the northern
lights, or aurora borealis, it was found at the Lowell Observatory in
1915 that it could be recorded by pointing a spectrographic camera at
any part of the skv on any night even if cloudy. Dr. $lipher has also
made such photographs of it on numerous occasions and wnder all
sorts of sky conditions, always with success. He finds an unaccount-
able wariation of its intensity shown ¢ven in a few minutes. This may
occur during a night that remains constantly clear, so is not duc to
the weather conditions.

However, the origin of the green line was shown a few years ago
by Prof. J. C. McClennan, of the University of Toronto. and Prof.
G. M. Shrum, of the University of British Columbia. Studies made
in his laboratory with the aid of low temperatures obtained with liquid
wir and liquid hydrogen finally demonstrated that it was due to fami-
har oxvgen.

High Pressure Boiler Works at
3375 Pounds

Steam at a pressure of 225 atmospheres, or 3,375 pounds per square
inch, is generated in a new battery of boilers recently installed at the
Siemans-Schuchert Works at Charlottenburg,  The installation has
attracted considerable attention among German power engineers be-
cause of a number of unique fcatures it involves. The design was
developed by an Englishman, Benson, but the German plant is its first
construction on a large industrial scale.

LEach boiler consists of a high, relatively slender octagonal tower.
There is an open inlerior space, surrounded by the water tubes. Coal
dust is used as the fuel. This is blown in at the top of the tower,
together with a blast of pre-heated air, and combustion takes place
in the central open space, generating an unprecedently high firebox
temperature, and producing steam at a pressure of over 3,000 pounds
per squarc inch and a temperature of 450 degrees Centigrade.

At the hottom the small amount of ash fzlls out. and the combus-
tion gases are turned back to warm up the pre-heater for the air
blast, which is raised to a temperature of 400 degrees Centigrade be-
{fore it enters the combustion chamber. So completely is the heat
used up that the outside of the towers are said to be but little warmer
than the surrounding air.

No firemen or boiler tenders are required, for the coal dust, air and
vater supplics are all regulated electrically. There is not cven anv
boiler house; the towers stand out in the open. The climination of a
shelter for the boilers of course effects an additional saving in in-
stallation costs,

Warns Chemists on Food Fads

The charlatan who used to make the medical man's life a burden
by flooding the market with vostrums has now changed his trade to
that of food faddist, and it is the chemist’s turn to look out. This
warning was sounded by Dr. C. Robert Moulton of Chicago, speaking
before the Institute of Chemistry of the American Chemical Society.

“Knowledge of things scientific plus a vigorous camnpaign bave al-
mast driven the old patent medicine inan out of business,” Dr. Moulton
said. “At the same time the marvelous new knowledge of foods and
nutrition has offered him a new hAeld for conquests. As a result we
have some strange and wonderful things told us about the harmfulness
of certain food combinations, about the superiority of all foods as
furnished by nature, about the danger from cooked foods, about the
harmfulness of animal foods, about the bogey of acidosis, about the
csthetic wirtues of the nut and fruit diet and about many other food
fads too numerous to mentiou.

The World’s Largest Spectroscope

WWide Wosld Photo
The spectroscope in this phote is considered by its builders as th:
largest in the world. They worked nearly two years to develop it for
the purpose of giving treatments of pure ultra-violet rays of the shorter
wavelength. Ultra-violet can only pass through the best quartz lems,
any other type of leng either filtering out the skort wave rays or
allowing other light radiations to penetrate. The lens in this monster
spectroscope weighs abeut four and a half pounds and the prism weighs
nearly twenty pounds. The normal sized spectroscope is the instrument
on the pedestal on top of its giant brother. Dr, Jean Saidman (left)
and Mrs. Louis Dupestel are the ones responsible for its development
and installation at the Institut D’Actinologie, Paris
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World’s Most Powerful Steam Turbine

=

v

Wide World Photo

A colossus of pcwer, the largest single shafted steam generating tub-

bine ever built is put into operation at the Long Beach steam plant of

the Southern California Edison Company with appropriate ceremonies.

It generates 125,000 electric horsepower, the greatest amount of power

ever developed by one piece of apparatus. Its shaft is over 100 ft. in

length and 16 in. in djameter. It is one of eight which will be jinstalled
in the Long Beach plant by the Edison Company

“There is some truth behind svwie of the food fads. but there is
more fetion.  The chemist has an obligation to perform in seeing
that the public, or those who educate ihe public, are correctly -
forimed. But he should not make the mistuke of being teo technical
or of giving the layman too many details. He should avoid setting

mmsell up as an authority in nuatrition simply hecause he knows the
language. He should be cantious and humble, and not let the few ex-
periments of his laboratory set at naught the long experience of man-
kind with diet. He should get the truth, carefully interpret it, and
then pass it on to the public. He should fight the food {ad.”

Egyptian Swimmers Knew Modern
Strokes

The “modern” crawl stroke recently adepted by Tuaropean and
‘American swinwuers was nothing new Lo the Fevptians 3,000 vears
ago, according to Prof. James I Dunlap, of the University of Michi-
gan, writing in Art and Archacology.

Study of ancient mnosaics and vases has convinced Professor Dunlap
that overhand strokes were practiced by swimmers of Egypt, Rome
and Greece, The Assvrians appear to have been less at home in the
wvater. In one scene of Assyrian soldicrs crossing a river, 1wo of the
three soldiers stopped to hlow up influted skins, so that they wouled
have support. Clinging to the long balloim-like skin, the snldier
pushed hack and down with his free hand and se propelled himself
across.

That the Greeks used the overhand stroke s shown by a vase de-
picting a scene iu a women's hathing establishment. One of the wonien
is swimming with her right arm exiended forward to begin the down-
ward and backward stroke, and her left arm is near her side at the
end of a stroke. Two of the other Greek women in the picture wear
bathing caps, but bathing suits were thought unnecessary.

Swimming instructors were known upon the banks of the River Nile
at a very carly date, Professor Dunlap points out. A nobleman of
Egypt, who lived before 1800 B. C., recorded proudly that his children
and the children of the king took their swimming lessons together.

Molds Cheating Lemons Out of Their Jobs

How a common black mold, known as a spoiler of food. has been
drafted for the manufacturc of citric acid. long a monepoly of lemons
and other sour citrus fruits, was told recently by H. T, Herrvick i

the United States Department of Agriculture, speaking hefore the
American Chemical Society Institute.

At least as far hack as Noah’s famous spree, Mr. Herrick reminded
kis audience, man has used fungi for the production oi desired chem-
icals; for the yeasts that ferinent sugar to alcohol are fungi. The
molds, belonging to a different fungus {family, have also served man-
kind in the nalking of such things as checse, for the green streaks in
prime Parmcsan are really moldly spots. But it is only lately that
molds have been deliberately set to work on sugar, and their possi-
bilities as chemical s¢rvants are only heginuing to be realized.

The principal industrial cxploitation of the appetite of a mold for
sugar at present is the manufacturce of citric acid, This has received
a special stimulus from the imposition of an cxport tax by Italy on
its citrate product, derived at prescnt wholly from lemon culls,  Since
the whole soft-drink industry depends on citric acid, and a great deal
is used in flavoring extracts as well, the Italian export duty may have
almost the saine effect on the infant American acid-from-mold indus-
{ry as a protective tariff,

At present the sugar from which the mold makes citric acid is the
familiar cauc sugar or sucrose. This is rclatively cxpensive, and Mr.
Ilerrick and his assistant, O. I5, May, arc now hard at work in the
tiope of producing citric acid from the action of mold on the cheaper
corn sugar or glucose. Hitherto this has not been possible because
of the impurities present in commercial glucose, but a product of high
purity 1s now available,

Citric is not the only acid that can be produced by the action of
molds on sugar. There are many different kinds of mwold, and mauny
varieties of sugar, and the combinations passible are alinost infinite.
according to Mr. Ilerrick.  Such acids as oxalic, malic, lactic and
suceinic are now known to be produced by molds, and the investigation
has not proceeded very far.

One acid, which has hitherto been so rare that it is listed at over
$100 a pound, has been produced by Mr. Herrick and Mr. May i the
government lahoratorics at about 33 cents a pound. This is gluconic
acid, which is the result of the action of one species of mold on glu-
cose.  Very little is known of what gluconic acid may he good for,
hecause its high price has hitherto practically prohibited cxperiments.
but an investigation of its industrial possibilities may now be expected.

New Airplane Motor Perfected

Tide Morld Pliutu

A new airplane motor, a semi-turbine rotary with no reciprocating parts.
is perfected by Lcs Angeles mechanics. The motor, which is pistonless,
valveless, sleevels—s, camless and has no springs, was invented by Ken-
neth W. Barkman and N. E. Cherdavoine, who claim it will develop
450 horse power. The new engine has but 15 parts and consists of two
housings. The combustion housing is stationary and the timing housing
from which the drive is tzken also acts as a hub [or the propeller hlades
attached to it. The entire motor weighs 220 lbs. and its dimensions
over all are approximately 18 by 18 by 12 in. Phote shows Kenneth
W. Barkman (left) and his assistant, N. E. Cherdavoine, with their
new moior
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Dynamic Speaker Is Latest Aid to High
Quality Reproduction

was intensely interested in high quality reproduction, the

dynamic speaker has been immediatcly scized upon as an
Sical reproducer from the standpoint of tone, powcr and com-
cacuiess. The widespread use of the dynamic speaker is further
shown by the preponderance of speakers of this type in the mauu-
tactured sets this season. In addition to this fact, it develops
that the professional set builder has been casting about for a
sirong and rugged speaker to install in high powered sets which
e constructs and this season the professional set builder’s atten-
tion 1s being centered on the

ﬁ RRIVING on the scene at the tinic when the radio public

The chief virtue of the dynamic really reposes in its strong
magncetic field, a type of field heretofore not possible with the use
of permanent magnets alone. In addition to this the dynamic
type of speaker is capable of a degree of air displacement which
1o previous type could approximate, and this without any at-
tendant distortion or rattling.

Energizing the Fields

Still another advantage of the dynamic is observed in the use
of a baffieboard, which serves the purpose of preventing sound
emanating at the front of the cone

dynamic. Added to this fact that
the general public has tired of the
old style reproducers, it will not
he difficult to understand the pop-
ularity of the dypamic speakers.

An 0Old Principle

Dating back to the days prior
to the war, the dynamic principle
has always bheen accepted as the
logical one provided it could be
applied in the proper manner. In
the past it was found that its ap-
nlication did not lie in the use of
hern type speakers, although many
of the fans can remember the day
when the first horn using the
dvnamic principle was quite popu-
lar,

As an outgrowth of the cone
tvpe speaker which held sway for
z couple of seasons, it iz only nat-
ural that the dynamic should ap-
rropriate to itself the outstanding
advantages of the cone and merge
these advantages with 1ts own in-
herent reproducing features, such

from reaching the back when the
cone is operated outside of a cal-
inet.
in its own cabinet, the sides and
top serve to amplify the lowest
bass notes and give a lifelike re-
production, which has so pleased
the radio public at recent demon-
strations of the dynamic speakers.
There are two methods of ener-
gizing the field windings of a
dynamic speaker. The first use
was a storage battery of 6 volts
and a current of approximately %
ampeve, the field winding gen-
erally being attachcd to the same
storage battery that serves for the
filaments of the receiver. An out-
; growth of this first method is the
il use of a step-down transformer
and contact rectifier tagether with
a filter to give 6 volts of direct
current from the alternating cur-
rent line, This later development
of the 6 volt field seems the most
logical, because it is not a drain
on a battery operated receiver or

When the cone is operated

= combination giving the radio
world what it considers to be the
“est form of reproducer, even

. . . one.
though 1t mav be more expensive

than preceding types.

Fig. 1. This photograph reveals the details of the Peer-

less unit, which (s an exceedingly simple and compact

Its field is energized by 6 volts direct current

secured through a rectifier shown at the right of the unit
in the above picture

in the case of an electric receiver
it is in keeping with it. The sec-
ond method of energizing the field
winding is by means of the field
winding with a resistance of ap-
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proximately 225G ohms,
so that this winding
may bhe iaserted in a
power amplifier instead
of a 2250 volt resistor in
the resistance
across the high voltage
rectifier. Where manu-
facturers arc putting in
their own power supply.
this latter form of held
winding excitation seems
the maost popular.

network

Floats in Magnetic Field

Perhaps the greatest
virtue of the dynamic is

Fig. 2. This illustration shows the

Magnavox dynamic operated from the fact that a light
a.c. and available either in the 25 weight movable coil at-
cycle or 60 cycle models. The rec- tuched directly to the

tifier is shown at the right of the e

unit cone, whiclt is usually a
circular paper ane, es-
pecially treated, moves back and forth freely within the magnetic
ficld set-up by the feld winding. The light weight movable coil,
which is in series with the step-down output circuit or the step-
down transformer supplied in the basc of the unit, traverses a
powerful electro-magnetic gap. Thc cone is supported 1 two
positions, one being fAexible supports at the perimeter of the comne,
these usually being of lamb skin or some other suitable material,
while the support for the small end of the conc is usually by
means of two springs which maintain the vertical rigidity of the
cone but do not effect its horizontal reciprocal motion.

Peerless Dynamic

The Peerless dynamic speaker iflustrated in Figure 1 is made
by the United Radio Corp. As shown mn the illustration, it is of
the a. ¢. type, having its own transformer and contact rectifier
for energizing the 6 volt field winding of the speaker. In this
speaker the movable coil consists of a single turn copper ring,
the extension of which becomes the spring that holds the cone
in place and permits forward and backward travel. This is a
departure from other types of speakers in that it simaplibes pro-
duetion work and assembly., The finished job is placed in a cab-
inet of Gothic design, which presents a very attractive appearance
to those sceking beauty as well as utility,

Four Magnavox Models

The Magnavox dynamic speaker differs from other speakers
Hoth in prineiple and construction, the movable coil in this speaker
consisting of a mumber of turns of emall insulated wire wound
around the tubular extension of the small end of the cone. The
photograph of the Magnavox unit is shown in Tigure 2, where
the rectifier for the feld winding will be secn at the right, suitable
step-down transformer for
the rectifier, and an input
transformer for the speaker
alzo heing made a part of
the unit.  In
the unit type available for
the
Magnavox is obtainable in
four models, the Cordova,
with the dynanne 300 unit,
110 volt 60 cycle a.c. com-
Lining rectifier and power

additiou  to

many manufacturers,

place of the last audio stage
in a recciver. Il operates
with one 281 rectifier tube

Fig. 3. In this illustration is found and one 210 power tube;
the Jensen model D4 a.c. unit, {he Belvidere model is a
the transformer and rectifier being beautiful screen type of

housed in the comparéments at the

Ieft and right of the main unif rich two-tone walnut, this

amplifier, which takes the

105
model heing chtainabie i ¢ vorr doen 110 volt dic, 110 volt a.c. 60
excle, or 110 velu ae. 25 cxcie. The ac. speakers plug directly
mto the light socket.  Anctier model known as the Beverly,

which is a two-tone Lrush waliut cabinet of graceful contour for
table use and also avadlable at the voltages and current specified
previously. The Aristocrat, a graceful butt-burl walnut cabinet
finished in brush two-tenie effect completes the line announced by
Magnavox for this scason,

Jensen Models

The Jensen dynamic speaker shown in Figure 3 is availablic in
two unit torms, and in cabinet and conzole. The illustration shown
m Figure 3 shows the rear view of the jensen Model D4 a.c. unit
containing its own reciifler aznd necessary input and step-down
transformers.  In the Jensen design the full sensitivity of repro-
ducing mechamsin 13 retamed and at the same time the current
consumption is exceedingly small. The units are available m
three forms, 6 volt opcraticn, 90 to 180 volts d.c. operation, and
110 volts a.c. operation. The Jensen Model 6 cabinet in size and
appearance 15 suited for uwse in the most artistically furnished liv-
ing room or music room, while the Jensen Maodel 7 console is
for the prospective puorchazer who desires a Jensen dynamic
housed in a console design of artistic proportion and beauty.

In hoth the models 6 and 7 a built-in toggle switch conveniently
located at the rear of the cabinet have been provided for turning
on and off the speaker held. The sound reproducing mechanism
in all of the models is identcal, the difference being in the means
used to energize the magnetic teld. The same source of current
supply used for the radio receiver will operate with one of the
three Jensen units. The sensitivity of the instruments
same regardless of the method of Aeld excitation.

s the

Muter's Dynamic Speaker

The Muter Dependable dinamic speaker is exceptionally well
huilt and posscsses a number of very unusuval features. It is well
designed throughoui and its mechanical and theoretical construc-
tion makes it worthy of the name Dependable.

Three types are furnished for operation from 6 volts d.c., 90
volts d.c. and 110 volis a.c, the rectifving unit in the latter being
the Reetox. All models are made up in three types, the manu-
faclurers’ type for console installation, the table model and the
spinet console model for external attachment to any set.

If to be used with push-pull amplification, a special push-pull
tvpe speaker can be had in either model for a slight additional
charge. This is an exclusive feature of the Muter dynamic and
will effect a saving for those having this type of amplification.

Every part of the Muter dvnamic is completely shielded and
enclosed, protecting the working parts from dust, corrosive effect
of the air and accidental injury.  The appearance is also greatly
enhanced by The cntire
der one roof, making clese supervision and extreme care in manu-
iacture possible,

iz design. unit is manufactured un-

Readers desiring descrip-
tive literature on the dy-
namic speakers will be
supplied with same upon
written request addressed
to the Editor of this maga-
zine.

Fig. 4. This photograph gives an idea of the appearance of th.e

Muter, which has just been announced. Transformer and recti-

fier are located to the left and right of the central unit, while

below the speaker rear is piaced the coupling transformer. All

connections in this unit are by terminals or binding posts and
the assembly (s quite simple
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Robertson Davis Automatic
Super-Six Receiver

TR e e e

Fig. 1

HE radio fan gets a new thrill this season, with the advent

of automatic radio. The receiver that makes this possible

i1s the new Awntomatic Super-Six (a.c. shield grid operated),
a product of the Robertson-Davis Company, Inc, of Chicago,
well-known as the designers of the long-distance superhetero-
dyne receivers, the Melo-Heald Eleven and the Hot Spot Four-
teen. Though this new receiver uses but six tubes, the ability
for selectivity and distance reception is actually improved, and
the automatic tuning device makes it possible to bring in a
desired station and cut out any other station being played by
the simple automatic expedient of pressing a button.

The name is a virtual description, for the Automatic Super-
Six is a six-tube set using the superheterodyne circuit. It is
entirely a.c. opcrated, using only the a.c. type of tube. The
intermediae amplificr, which gives a high gain per stage, is made up
of three a. ¢. shield grid tubes. The other iliree tubes arc of the
conventional a. ¢. variety.

TFig. 1 shows the simple and practical construction of the set,
which contrary to accepted practice employs transformer coupling
throughout. Sub-panel coustruction jis used fer the chassis, and
the sub-panel is completely wired and sealed into an aluminum
case. All of the instruments used in the reeciver arc ftted and
housed in this sub-panel except the trimmer and volume contro!
which arc mounted directly on the pancl. The tubes and trans-
formers all plug right into the sub-pancl for which a double
row of sockets is provided, one row for the six tubes and the
cther for the six transformers.

Plug-In Coils

The type of transformers used arc Robertson-Davis Mclo-couplers
ol the new shielded plug-in tvpe. They are completely shielded by
aluminum and contain all the necessary inductances andé capacities for
coupling betweeu stages. ‘The intermediate transformers are pealked
at a frequency of 463 kilocvcles, which is the most favorable for onc
spot reception; and like the Hot Spot Fourteen, this is a one spot
receiver.

Nine fexible marked leads with soldering lugs attached are pro-
vided for connecting the condensers, trimmer and volure control. Na
soldering whatever is nccessary to assemble this receiver—only a
screw driver 15 required to connect the nine leads to their respective
instruments.  All of these unique [eaturcs mean that only 18
utes are required to assciible the receiver complete ready to use.

min-

Tuning has been greatly simplihed. No oscillation contro! is
used. The only tuning controls are the single illuminated drum
dial, the trimmer condenzcr used when scarching for extrenie
distance, and the volume control. By limiting the amplification
of the intermecdiate transformers, the volume controi automati-
cally governs the output of the receiver. Because of this rare
feature, any destied amount of volume can be used without inter-
fering with performance in the least. Only 18 milliampercs of
“B” current ave consumed by this set.

Ten kilocycle separation between a lhigh-powerad local and
extreme distance i3 assurcd. As it s impossible to force tlie
recciver into a state of oscillation, it is entirely frec from all
squeals and howls. Any length of antenna desired may be used

for the pick-up systen.

The mere interchange of antenna and oscillator coils makes
it possible to cover a wave-band of from 20 to 555 meters, therc-
by adapting the set for tclevision or short-wave use.

Dimensions of the panel are 7x21 inches, and the dimensions
of the chassis enable a cabinet of 7x21x12 inches to accommodate
this receiver.

Automatic tuning is permitted by an automatic electric tuner
which plugs dircctly into the receiver. Any six stations can be
sclected, and these can be changed at will. The desired station
s tuned in on the drum dial, and is then quickly transferred to
the automatic tuner by two simple adjustments. When the six
desired stations are adjusted to the automatic tuner, they are
marked on the index holder. Qne button controls each of the
six stations, and another button is provided for set operation
from the drumi dial. Depressing any one of the seven buttons
automatically cuts out all the rest, and brings in only the sta-
tion desircd from the six selected on the automatic electric tuner
or any other tuned in with the drum dial on the receiver.

Another unique developnient in this receiver is that either 171
or 250 tubes may he used in the audio system, which is a com-
pletely wired sub-panel provided with fexible marked leads with
soldering lugs ready to attach to the Thordarson transformers
as recommended. This leaves the selection of the power tube
to the user. This audio unit is in two stages, the second stage
using either the 171 or 250 power tube, and carries the filament
supply transformier. Those who wish to use 171 tubes employ
“B" supply stmilar to that furnished for the ordinary aundio svs-
tem. While those who want intense power and exceptional tone
as delivered by 250 tubes require the super-speech amplifier which
supplies the high “B” wvoltage necesary for the No. 250 Tubes.
Llectric phonograph pick-up facilities are a part of this audio
unit.

Due to the abscuce of a.c. power in certain locations, this
receiver can be supplicd when desired for battery operation.

With these many new features, case of assembly, simplicity of
operation, quality of reception, ability to bring in distance, one
spol tuning, and a high over-all amplification, the new Robertson-
Davis A. C. Shield Grid Automatic” Super-Six seems well en-
titled to the considerable intcrest and enthusiastic reception that
have been accorded it by radio fans and set-builders throughout
the United States and Canada. At last, automatic radio has
really” and truly arrived, with all of the refinements indigenous Lo
the finest dial-tuned set.

Electrad Eliminator Booklet
NDER the title ""What B eliminator should I build?” there
has Dbeen veceutly published an interesting booklet con-
sisting of thirty-two pages and giving instructions and
illustrations use of variable wire wound resistances in
such nationatly known power supply units as Thordarson, San-
ganmo, AmerTran and Silver-Marshall.

Of the many advantages gained by the usc of good variable
most the fact that
definite detector, radio frequency aud audio B voltages can be
abtained for various sets, making the power supply devices more
uniform and flexible in their use. This is very important in
superheterodyne scts because their 45 and 90-volt taps should
be wvariable. We understand that Electrad, Ine, 175 Varick
Street, New York City, N. Y, will be glad to send a copy
of this booklet to anyone interested who will make application
for samnec.

In addition to its electrical line of Truvolts, Tonatrols, Royal-
ties and Phasatrols, Electrad’s lin¢ this season is featuring a new
produet known as the Truvolt Divider, which is a complete re-
sistance unit for simplifying the construction of B hattery elimi-
nators. It is arranged with the variable taps so that the proper
grid and plate voltages are easily obtained with any set and
eliminator combination. By dividing the flter voltage into usc-
able values, it eliminates a grcat deal of the mathematical cal-
culations and niuch wiring.

(Continued on page 126)

on the

wire wound resistances, the important is
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Now Receive Broadcas

on Low Wave

/AERS coj])

KITS

The L.W.T. 10 Kit

If you wish to purchase only the
Aero Coils for the Aero Interna-
tional, order the L. W. T. 10
Kit., The price is $10.50. These
toils are designed to be used with
our foundation unit.

The L.W.T. 11 Kit

If you prefer tc furnish your
own foundation unit for the Aero
International, order the L. W, T.
11 Kit. The coils are the same
as in the L. W. T. 10 Kit, bul
a mounting strip is provided. The
price is $11.50.

The L.W.T. 12 Kit

Here are the newest Aero Coils,
They are small in diameter, pro-
viding a mucl smaller external
field, a better shape factor and
mproved efficiency. The Kit con-
sists of three Aero Interchange.
able coils and base mounting with
Primary Coil. Price, $£12.50.

N

The

Broadcast reception on short waves is remarkably clear and free
from static. Programs are brought in from greater distances with
the*utmost simplicity of control,

You can easily asscmble the Aero International. This remarkable set
is built around the new Aero L.W.T. Coils—the acknowledged lead-
ers in the short wave field. Newly designed parts are used through-
out. The tuning condenser has no metal-to-metal bearing, so that
noises caused by the variation in contact have been eliminated. The
isolation of the antenna from the tuned stage means that swinging
of the antenna will have no effect on tuning and variations in antenna
length have little effect on the operation of the set. The foundation
unit cones with hales already drilled, assuring ease of construction
and proju "acement of all parts. As an aid to home builders, Aero
Kits include «¢ schematics and actual size pictorial wiring diagrams.
Ask your de = a complete Kit of all parts for the Aero Inter-
national. [f 1 qpply vou, write us, giving his name.

* Your Present Set

Build one - Wave Converters and receive short
wave prog set. The complete Kits include
drilled M~ No extra tubes are necded when
vou use Simply remove detector tuhe
irom you 4 1o the Counverter. Order
Aero Kit No. 14 for A. C. Sets.
If you wan -~ tube converter for
vour . C. " grid R. F. stage

and regene

A

Department 113R

Tell "Ewm You Saw [f in the Citizens Rad
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The New ~y
ROBERTSON-DAVIS — ™wway

Automatic Super-Six

{TIREL NO
EN:{‘ C. Y BATTERIES

10 KILQCYCLE
SELECTIVITY
bX & LOCAL

ONLY 18 MILS.
“B"” CURRENT
CONSUMED

Over 2,000,000,000 Over-All Amplification

An entirely A, C. and Shield Grid Superheterodyne. Six tubes, No batteries.
No aetial required. The intermediate amplifier, which gives a gain of 105 per
stage, is made up of 3 A. C. Shield Grid Tubes. Only 3 eontrols—single illumi-
nated drum-dial, trimmer for use when bringing in the extreme distance obtain-
able with this recciver, and the volume control, Any desired volume can be
used without interfering with the periormance of the set. Sub-panel contains all
instruments except controls, and is completely wired and sealed in an aluminum
case. Six lubes and six transiormers plug into the sub-pavel. Everything com-
pletely shielded. Only ¢ flexible marked leads to connect., Takes but 18 minutes
1o assemble—all you need is a screw driver. The Robertson-Davis Automatic
Super-Six fits together like 2 set of building blocks—anyone can assemble and
aperate.

Has all of these features in addition lo the Dislance-Getting, Tonal Quality,
Volume, Selectivity, Sensitivity and One Spot Reception e¢haracteristics lor
which last year's HOT SPOT Fourteen Receiver was [amous. And, also gives
you AUTOMATIC RECEPTION with the R-D Auntomatic Eleetric Tuner.

Phonograph Pick-Up Television
The Autcematic Supee-Six is an all- Covers a wave-band of from 20 to
arounc. receiver—it does everything 555 melers by mere change ol antenna
you wish. .An electric phonograph and oscillator coils—adapting it for
pick-up can bhe used perflectly with it. Television and Short Wave use.

ROBERTSON-DAVIS
Automatic Electric Tuner

Converts 1ie R-D Automatic Super-Six from_a Dial-controlled into a
Push Button-controlled receiver. Any six stations can be selected 4
for automalic playing, arnd lhese can be changed at will.  One
button controls each of your six favorite stations, and another
button is provided for set operation from the drum-dial.

Press Button and Yeur Station Plays

Depressing any one of the seven buttons automat-
ically cuts out all the rest, and briugs in only the
station desired from the sis selected on the
Tuner, or any other you wisi to tunc in with
the drum-dial om the receiver,

ROBERTSON-DAVIS
COMPANY, INC.

412 ORLEANS ST.
CHICAGO,

1929 Laboratory Model Super
(Continted from page 62)

then be moved far enough to the left to eliminate all squeals.
{The two small knobs operate exactly as do ticklers on a regen-
erative receiver, except that they are not particularly critical.)

Official Parts List

Parts used in the construction of the laboratory model are:
1 Silver-Marshall 700 Universal shielding cabinet and walnut
base moulding

Silver-Marshall 701 Universal pierced chassis
Silver-Marshall 809 dual control escutcheon
Silver-Marshall 806-L vernier drum dial
Silver-Marshall 806-R vernier cdrum dial
Silver-Marshall 320-R .00035 mfd Universal condenser
Silver-Marshall 323 .00035 mfd three-gang condenser
Sitver-Marshall 638 copper stage shields
Silver-Marshall 132-B plug-in r.f. transformers
Silver-Marshall 132-C plug-in oscillator

Silver-Marshall 255 first stage audio transformer
Silver-Marshall 210 long wave transformers
Silver-Marshall 512 five prong sockets

Silver-Marshall 511 tube sockets

Silver-Marshall 275 choke

Silver-Marshall 708, 10 lead, 5 foot connection cable
Packages Silver-Marshall 818 liook-up wire

Yaxley 3000 ohm junior potentiometers, No. 53,000-1
Yaxley 500 switch attachment

Yaxley 420 insulated tip jacks

Carter RU-10 ohim resistors, No. RU-10

AP-3 ohmn sub-base rheostat

Carter H-14 olhm resistor, No. H-2%

‘Durham 150,000 ohm resistor, with leads

Potter No. 4, 1 mfd bypass condensers

Sprague or Polymet 14 mfd midget bypass condensers
Polymet .00015 grid condenser with clips

Polymet .002 mfd bypass condenser

Polymet 2 megohm grid leak

Naald 481XS cushion tube socket

Moulded binding posts

Set hardware consisting of studs, screws, nuts, washers, ctc.
Package Kester radio solder

Ekko group clamp

Type 222 tubes

Type 112A tuhes

Type 2 tube
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Notes on Practical Television
: (Continued frout paye 86)
market, may be used for setting the speed at 900 r.p.u., which is
the rate of rotation used for station 3XK.

In the experimental outfit used in the downtown laboratory of
this publication, a Bodine motor turns a Daven disc of the 48 hole
type, behind which is placed a Daven or Raytheon neon tube.
¢ _-d control is by a rheostat and a shorting button as previously
._vribed. We are informed that Daven is now making a 48 hole
disc which also has on it a 24 and a 36 series of holes so that
rhe disc may be used for three different tvpes of transmissiom.
‘he Daven Co. as early as the Juue radic show had on the
narket a television kit which included a 24 hole dise, a neon tube,

small fmotor for driving the dise, and necessary resistances anc

densers for an amplifier,
ort wave receivers in parts form are available from Acro
aucts, National Co. and Silver-Marshall. Resistances for the
istance amplifier are made by Allen-Brady, Amsco, Elcctrad,
vrham, Muter and Daven.
Coupling condeunsers for connection between plate of one tube
the grid of the succeeding tubes are to be made by Acme,
vox, Carter, Dubilier, Muter, Potter, Sangamo and Tobe.
anning discs are made by Daven and National.

veon tubes may be sceured from Daven and Raytheon. Other
earts shown in the schematic cireuit, Fig. 5, are standard radio
parts and may be easily secured from any of the manufacturers.
In summing up all of the foregoing (which after all is a trifle
compared to what could be written on the subject if space per-

{Continued on page 110)
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No
Tubes

No Adjustments

Build Your Own Dynamic!

The speaker the radio world is wild about

ITH this remarkable Bryden Dynamic Speaker Kit vou can build the
finest electric speaker you ever listened to. You've never had real
radio reception unless vou own a Dynamic!

The Kit Is Complete—Nothing Else to Buy

The Bryden Dynamic Speaker Kit contains a 16-plate Elkon rectifier, transformers,
chokes, filters, a cone that is cut so that it cannot be improperly assembled. coils
already wound and all parts drifled and tapped so they must assemble perfectly.

Set It Up in a Jiffy!

An hour after vou have received your Bryden kit your speaker can be in full opera-
tion and you will enjoy the finest receptlon vou ever enjoved. Remember, vou don't
have to be a mechanic or a radio engineer to assemble the Bryden Dynamic. It is easy
to build and this really great 110 volt AC, 60 cycle speaker will faithfully 1eptoduca
the full tone range of every instrument without hum or distortion.

Really Enjoy Your Radio

No radio is better than the spcaker. Order vour Bryden Speaker Kit today and
enjoy the splendid, country-wide broadcast-
ing. If your dealer cannot supply you use

the coupon, it is for vour conv enience. 1f Your Distributor Cannot Supply You Send to
BRYDEN PRODUCTS, Inc.
2559 Bellevue Ave., Delroit, Mich.

LIST PRICES Enclosed please find ... check or ... oney order for

110 Volt AC . $40.00 .complete speaker kit as checked below:
Other models for 110 VoIt DC 30.00
6 volt storage bat- O 18.00 ... 110 VoIt DC
tery; 115 volt DC J 15.00 .. 6 Volt DC

and 110 volt AC Bryden Products, Inc.

I
I
!
1
]
]
]
]
|
6 Von DC 5500 : [J $24.00 110 Vol AC
|
[}
1
1
1
|
|
|
|
|
1

ff;ljo’ 40 and 50 2559 Bellevue Avenue Name..n -
) Detroit, Michigan Address
Y ettt et e e

Tell ’Eie You Sarv It in the Citizens Radio Call Book Magazine

www americanradiohistorv com


www.americanradiohistory.com

Citizens Radio Call Beook Magasine

OLDEST EXCLUSIVE RADIO JOBBERS

CHI-

Headquarters for
Set Builders

NEW, complete stock of parts
and accessories made by lead-
ing manufacturers. Set builders
and dealers are urged to write for
our special bulletins and discounts.

The Latest Kits

New Tyrman 50-60-72-8C
H. F. L. ISOTONE
MADISON-MOORE A. C.
And Others

Power Amplifiers

New Thordarson
210—210 pp.—250—250 pp.
Phonograph Amplifiers

Transmitting
Apparatus

In addition to our regular broadcast ap-
paratus, we carry a very good stock of
transformers, chokes, grid lcaks, high
test condensers, cte.. [or transmitting pur-
poses. All latest 1928-9 equipment.

New Catalog Ready

All the latest kits, accessories and parts.
Dealers and set builders write for your
free copy. Also for discounts,

CHICAGO RADIO
APPARATUS CO.

415 South Dearborn Street
Chicago, 1L

IN THE WEST

Thordarson Public Address Unit

(Continued from page 59)

1 Yaxley two circuit jack

5 Benjamin UX sockets

2 Benjamin UY sockets

8 X-L binding posts

1 110 volt switch

1 TFormica panel 26x7x3/16 inches
1 Wood baschoard 25x15x1 inches
10 Lengths Acme Celatsite hook-up wire
1 DPkeg. Kester radio solder

1 UX-874 voltage regulator tube

2 Ceco or Sonatron type 250 tubes
2 Ceco or Sonatron type 281 tubes
2 Ceco or Sonatron type 227 tubes

Misc. lugs, nuts, screws, etc.

Granting that electrical and physical characteristics are identically the same,
the following units made by the respectively named manufacturers may be em-
ployed in the construction of a power amplifier similar to the one described above.

Transformers, power: AmerTran, Dongan, Samson;

Transformers, filament: AmerTran, Dongan, Karas, Samson;

Chokes, flter: AmerTran, Samson;

Condensers, filter, bypass: Acme, Aerovox, Carter, Dubilier, Muter, Sangamo,
Taobe;

Resistances, powsr: Carter, Electrad, Frost, Ohmite, Ward-Leonard:

Sockets: Eby, Frost;

Jacks: Carter, Frost;

Switches: Carter, I'rust, Yaxley;

Panels: Celercn,

Notes on Practical Television
(Continued from page 108)
witted), we will briefly give some peints which may be of help

to the experimenter in getting started.

The disc must be absolutely true as far as the holes are con-
cerned. The motor should be smooth running and capable of
good speed coutrol. Spring sockets should be nsed in the receiver
and amplificr stages-to cut down microphonic tendencies. The
 motor and the amplifier should not be mounted on the same
| frame, because of vibration which the motor will transfer to the
amplifier. The receiver must not be in an oscillating condition
or no ifmages will result, If the images slant towards the left,
the disc speed is too great. If the images slant to the right. the
disc specd is too slow. If the images are upside down, the dise
should be turned around or clsc the motor direction reversed.
If the mmages are climbing, the disc is out of synchrouism. If
white images are sccured, add one more audio slage or take out
the grid leak and condenser and use C batteries for detection.
TF the images are fuzzy, it may be duc to static. vibration of
amplifier or the detector being critically regenerative. If the
images are first dark and then dim, the {rouble most likely i3
fading of the signal from the transmitter.

A list of the short wave television stations recently authorized
by the Jederal Radio Commission may be found by consulting
page 35 of this issue.

As we go to press and about forty days subsequent to the
inauguration of the Jenkins movic broadcast, press releases show
that KDKA is going to work on the air with movies by radio on
short wavelengths. At this time there is no definite information
to hand as to the method used at their transmitter.

Tu the next issue of this magazine we will have a section on
practical  television, whiech nay he of further interest to the
scrious experimenter trying to get images by radio. Jt has been
ohserved that Mr. Jenkins is genuinely interested in having as
many experimenters take up this work as possible and has repeat-
edly offered to do anything to get these experimenters on the
right track in the event they run into any difficulty. The Jenkins
laboratory in Washington, D. C., is at 1519 Connecticut Avenue.
Experimenters may either write direct to Mr. Jenkins or to this
magazine for any [urther data which they might require.

While the preceding article has dealt chiefly with the results
secured by the receiver in the residential test station, in the
November issue of our publication we expect to chronicle the
results of our downtown laboratory work and also show photo-
agraphs of all of the apparatus involved with clear instructions as
| to how it should be made. (Continued on page 114)
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Advanced construction ideas
feature new Halldorson Shield-Grid Kit

PLAIN FACTS

Seleetivity—Guaranteed 5 to 8 KN.C.
of locals.

Sensitivity—On a 40-1t. antenna it will bring in
distance stations with greater volume than
most 9 or 10 tube receivers.

Volume—Shield-Grid first and Push-Pull scc-
ond audio deliver tremendous power on weak
iput signals.  Total gain over 6,400,060 times,
several times that of any receiver not using
a space charge Shield-Grid first audio tubc.

Price—Compare the price with that of any
other kit on the market. Never before
has such value been offered.

Appearance—The keenest job vou've ever seen.

All Steel Chassis

A Dbeautiful bronze escutcheon plate

separalion

Halldorson Shield-Grid 56

carrying all controls may either be
mounted upon the mahogany fnished
steel panel supplied or directly upon a
wood panel such as is supplied with con-
sole cabinets. All parts are mounted upon
a black crystal finished steel sub-base and
sockets are riveted in place at the fac-
tory. The remaining parts may easily be
mounted jn 15 minutes ready for the
wiring.

Two stages of shield-grid R, F. ampli-
fication produce tremendous step up in
signal strength. These two R. F. stages,
as well as the detector stage, are totally
shielded with highly buffed copper
shields. This provides a finished receiver
that is almost weird in its quiet and
smooth operation. Distance and locals
slip in one after another without any
trace of background noises,

Your jobber will show you these new Halldorson products—new
catalog folder sent upon request describes entire line, including mar-
velous new Halldorson Shield-Grid Super—uwrite today.

Halldorson

‘Radio Products

Shield-Grid First Audio Stage

The frst stage of audio amplification

1s also a shield-grid tube. This type of
tube was selecled for this stage after

many laboratory tests, because of its su-
perior ability to amplify very weak de-
tector signals, while at the same time
handling the large power demands made
upon it with exse and smoothness, This
is one of the important improvements
the Tialldorson 56 receciver, because it
permits loud spealker operation of signals
that are ordinarily too weak to satiziac-
rorily swing the grids of the amplifier
tubes.

Push-Pull Audio System
Smooth and Powerful

The last amplifier stage con-
sists of two 112 or 171 tubes
in a push-pull circuit. To rea-
lize fully the advantages of
push-pull amplification. one has
only to remove one tube from
the amplifier, allowing it to op-
erate as a straight aud:o_ The
soft. smooth power of the push-
pull amplifier is at once apparent.

The power handling capacity of this
stage is such that any of the present
power dynamic speakers may be oper-
ated to its fullest extent direct from the
receiver.

Phonograph or Radio Music

By an ingenious jack arrangement the
amplifier stages may be used for either
radio or phonograph music. Switching
over takes but a few seconds. \With the
amplifiers on the phonograph the quality
will compare with the finest electric Vie-
trolas.

D. C. Kit complete.... ...Price $59.83

For A. C. operntnon .Price 63.85
Power Supply Unit for AL C. Kit.. Price  32.50
NOTE—4. C. Kif uses 226 and 227 4. €. tubes

1 womld Iee my name placed em your mailing 3isU te receive all

NAME

I fztere literature.

ADBDRESS

THE HALLDORSON COMPANY
4745 N. Western Ave., Chicago

L oam interested in Halldorson Products.

Halldorson Push-Puli

Transformers

Halldorson Overtone Audie Trans-
foriners have been the standard among
large sct manufacturers for years. Bv
a special design of laminations from a
very high grade of steel, the core is
mace more efficient than that of trans-
formers with twice the amount of
o, Whether in the regular audin
or the push-pull, the amplification of
overtoncs thus made possible adds
depth and brilliancy to music or specch
suclh as scldom is heard in radin or
phonograpl instruments.

Shield-Grid Audio Coupler..
Overtene Audio...
Overtone Outpm
Push Pull Input...
Push Pull Qutput Choke ______

Halldorson Power Pack and
A.B.C., Supply Units

Halldorson Power Packs and A. 1.
C. supply units are designed with a
liberal margin of power capacity to
msure smocth and quiet operation
with receivers of as high as ten tubes.
Afl have filament windings to supply
any standard A. C. tube and are de-
signed 1o prevent premature burnouts
of (ubes, Write today for prices oo
all Halfdorsen power items.

Please send caralug.
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Whatever Your

Connection with Radio

Whatever you need [or instruments—whether as set builder. ama-
tewr transmitter or service and repair man—the name “WESTON"
on any neter you select is the highest guarantee of long life and
dependahle service with the lowest possible cost of instrument
upkeep. Listed hcrewith are but & few timely models. The com-
plete radio line is fully described in Circular J, mailed upon request.

A. C. and D. C. Portable Models

The compact little Instrument held in the
hiand above is a new 3-range A. C. volr-
meter—r7or testing the supply and wbe
voltages of A. C. receivers. 130—8 and
4 vaolt ranges. Motiled red and hlack
bakelite case. Made also in double volt-

'\‘\i\ii'\'i'\iii'\‘/i\"\'\'i’\'ﬂ\‘\\\i\)&iﬁﬁ'ﬁ'\m’ W
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age ranges. Prices, $13.50 to $18.00. &y
Also D. C. voltuneter with black éé.
hakelite case—1000 ohms per voll— "si
$28.00. §

A. C. and D. C.

IS

LELIATVIMALAGAR

Set Tester el
0y

'.I§_:.

Model v

537 §:

RNV

A

N

B4
A dealer’s or radio serviceman's complete testing outfit, Weight, ?i!
only 6% Ibs. No additional tools, instruments ov equipment nec- §é\i
essary. Simple, automatic method of making connections. Meter ;§§;
3 equipment :—Two 314’ diam. high grade Weston models, .(U ;§=
Y soange A C. voltmeter—150/8/4 volts. (2) D, C. volt- milliam- R
ﬁ'. meter with four voltage ranges—600/300/60/3 volts (».IO_OO olis ;i:
§F per volt resistance) and two curremt ranges—130/30 millinmperes. é‘
) Price, $100.00. gi
3 A. C.,D. C. and 2y
~ =
3 Thermo-Couple ;;§§
3 EAy
§ Types ﬁt
3 Byl
3 For panel ;§a
niounting 2
2%

Two complete lLues—2" and
34" diam. sizes, uniform in
appearance. Remarkably pre-
eise as to eleclrical character-
istics and ol highest quality
in workmanship and construc-
tion. From $7.00 up.

WESTON ELECTRICAL INSTRUMENT
CORPORATION

574 Frelinghuysen Ave.
Newark New Jersey

WESTON

RADIO
INSTRUMENTS

T R A O e
S T AR Y TR

National Screen Grid Five
(Continned from page 72)

antenna may be used if preferred. Such an antenna should be
connected directly to the tap on the antenna coil. Where the
conventional 50-60 foot outdoor antenna is to be used, an antenna
series condenser of about .0001 mfd must be employed. Such an
antenna will be found of considerable aid in increasing the range
and volume of the receiver on distant stations in any locations
where local intcrference, power leaks and other sources of noise
are not bothersonie.

When the receiver is first put into operation, the inductive
trimmer should be set in mid position, the set screws on the
tuning condensers loosened, and thcun some local station carefuily
tuned in by moving the two tuning condensers separately. This
process is necessary in order to get the two circuits in “step.”
The sct screws are then tightened, and any slight variations on
other stations compensated for by means of the trimmer.

If the two circuits are not properly lined up, broad tuning aund
lack of sensitivity arc certain to result.

Whenever a station scems to come in at two slightly different
dial settings, a slight simultaneous readjustmment of the trimmer
and the tuning dial will corrcct matters.

In tuning for distant stations, the use of regeneration in the
detector circuit will e found of great assistance. As a result of
the use of the screen grid tube in the r. {. stage, the detcctor may,
if desired, he permitted to oscillate and stations picked up by their
carricd wave, without annoyving the ncighbors.

In order to obtain smooth regeneration, it is advisable to try
several different values of grid leaks and also different values of
detector plate voltage. While almost any tvpe of tube may be
employed as a detector, the 112A will generally be found to be
more preferable than either the 200A or the 201A. While a good
200A is more sensitive than the 112A, there seems to be quite a
number of these tubes that are “not so good.” Then, again, they
have the very serious drawback of being noisy and of causing
many receivers to motorboat. The 112A is verv much less micra-
phonic and in almost every other way a better tube for general
use than the less expensive 201A.

Some of the 222°s are inclined to be rather microphonic and thus
cause trouble when the loud spcaker is placed quite close to the
set, This difficulty is generally when the
volume controt rheostat is in approximately the mid position.

A slight readjustinent of the rheostat in most instances will
correct the trouble, unless the tube is a poor one.

Generally about 45 volts on the screen grid and 135 on the
plate of the 222 give very satisfactory results.

The screen grid voltage should be approximately 45 when using
133 volts on thc plate of the r. f. tube. This voltage is not critical,
however, and variations of a few volts in either direction do not
makc an appreciable differenece in performance.

In the first audio stage a UX-201A should be used, while in
the second stage either a UX-201A or a high mu tube may be
emploved, depending upon the volume desired. A UX-171A is
recommended for the last stage unless there are no “local” sta-
tions, in which event the use of the 1124, with proper C bias,
will result in increascd volunte.

only encountered

Official Parts List

Tarts uscd in the construction of our laboratory modei are:
Natjonal BID222 complete unit.

Sangamo 0001 mfd condenscrs.

Sangamo .00025 mid condenscr.

Sangamo .001 mfd condenser.

Acme Parvolt .5 mfd bypass condensers.

National Impedaforniers.

National tone filter.

National r. f, choke coils.

(Countntued on page 114)
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v KNAPP®

Improved
Design
Efficiency

Appearance

AND a New

Money-making |
Plan for every
Set-Builder

HEN 1 first announced my “A” Power in

January, I thought it was as nearly perfect
as it could be madc. I want to thank you set
builders for your interest and for the erders which
enabled the Knapp “A” to be, I believe, the largest
selling “A” power in the Spring.

Your confidenec has made it possible for me to
improve my “A” Power to such an cxtent that
from the standpoint of appearance, and design
it is second to none, regardless of price. The
efliciency, however, was harder to improve. You
fans who bought last spring would know that
— but with an additional condenser and newly
designed choke coils it is even better than before.
And the price is reduced!

Truly Magic Silence Ideal for Superhets
and Short Wave Sets

The improved filter system, using 3 Elkon Bone
bry Condensers, each with a capacity of 1500 mf.
plus improved choke coils makes the Knapp “A”
the outstanding “A” Power in the country. The
silent Knapp “A” will power any super-hct using
5 or 6 volt tubes, without the trace of a hum.

Short wave sets with the use of headphones

Complete Kit as
sent 1o Set

Builders

This ia what the completed job looks like
= aa you build it from the parts in 1he
Kit illustrated below. Everythin
included. Operates on 105 to 120 volts
— 50 1o 60 cycles AC. Supplies ripple-
less direct current for any set msing
standard 5 or 6 volt tubes includiog
power tubes.

require an “A” Power which will give them
unfailing filament current with absolute quiet
—The Knapp “A” is the only answer. The “head
phone test” will prove it to you. Of coursc the
Knapp can and should be used with any set using

standard 5 or 6 volt tubes including Power Tubes.

Complete Kit

Everything is included in this remarkable Kit —
cvery screw, wire, even a die cast base plate and
the speciallv baked metal cover. You can’t buy
another thing — because you do not need any-
thing — and the instructions are so simple that
anyone can put it together.

New Money-Making Plan

That>s what you are inter-
ested in ~— and I have it for
you. I am working with the
Set-Builders and I don’t eare
who knows it. You can buy
my Kit at a price which will
enable you to make some
real money.Send the coupon
today for my special money-
making propoesition for
Set-Builders.
DAVYID W. KNAPP, President
Kuepp Eleetrie, Inuc., Division of P. R. Mallory & Co., Inc., Port Chester, N. Y.

David W. Knapp, Presideat
Knapp Electric, Inc.,

363 Fox 1stand Read,

Port Cheater, N. Y.

)
'
r
'
i
'
P
1 Kindly send me complete information on your Knapp “A"
and ! Power g
i
‘I
'
t
1
:

Power and your special profit-meking propesition for

Set-builders,
Name,

Address I
Plcase print name and address
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Now

The New Junior

Vernier Port Dial
ILLUMINATED

Dimension Hous-
ing 3" wide, 334"
long

Bring your set up-to-date
with this Dial

No. 92
114" Fleur de lis
Top 14" with set
SCTewW

No. 97

134" Two-Tone
Top 14" with set
SCrew

HIS new translucent Ver-

nier Port Dial with genu-
ine bakelite housing affords
you a real opportunity to bring
your present set up-to-date and
also improve its beauty and
efficiency. You must install
these dials to appreciate what
wonderful improvements they
will make.

You may have this dial to
match the panel of your radio.
Furnished in black, mahogany
or walnut finish. The graining
of the colored dials is exquisite,
obtained by an exclusive Kurz-
Kasch process!

If your dealer cannot supply
you, tell us about it.

THE KURZ-KASCH COMPANY

Dayton, Ohio

KURZ @ KASCH

eAristocrat Dials and Knobs

Citisens Radio Cell Book Magaszine

Yaxley .8 ohm fixed resistance.
Yaxley 15 ohm resistance.

IFFrost 20 ohm Gem rheostat,

Durham 2 megohm grid Jcak.
TFormica front pancl, 7x18x1% inches.
Formica sub-panel, 1014x17x5% inches,
I'rost 7 contact cable plug.

Eby Ensign binding posts.

Benjamin UX sockets.

Yaxley filament switch.

Carter tube shield.

Brass ¥x1+s inch drilled and tapped 632 one e brackets.
Feet Belden No. 14 tinned copper hook-up wire.
Muter grid leak mounting.

Ceco or Sonatron 222 tube.

Ceco or Sonatron 201-A tubes.

Ceco or Sonatron 240 rube.

Ceco or Sonatron 112-A tube.
Package Kester radio solder.

Ekko ground clamp.

Aliscellaneous lugs, nuts, screws, ete,

o
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Practical Television
t Continued frem page 1100)

Aiter the main article on television reception had gone to
press, we are informed by the Ravtheon Mig. Co. that the plate
impedance of the ncon tube has now been changed to 500 ohms.
It has been found that this value of resistance is quite satisfactary
when used in the output of a 171 tube and scrves to reduce ithe
voltage drop across the lamp.

The voltage drop at 20 mijls across the neon tube is approxi-
mately 140 volts. This voltage drop should be added to whatever
voltage is desired on the plate of the last power tube. If it is
desired to place 180 wvolts on the power tube plate, the total
valtage applied to the 171 in series with the kilnolamp shoutd
be the total of 140 and 180, or 320. Accordingly, if the method
cutlined in figure 5 is uscd where 180 volts is placed on the Jast
power tube, the value shown in the schematic should be changed
10 read 320 volts in order to make allowances for the 140 volt
drop through the tube. Again in this case it is advisable to
malke use of a variable resistance that will carry 20 milliampcres,
this resistance value being from zero to 12,000 ohms, whbhich
should be inserted in order to control the current through the
Jamp.

In booking up the power tube end of the receiver, the output
circuit is so arranged that the kinolamp is always illuminated
and when a signal is received the brilliancy of the illumination
merely varies in accordance with the signal. A good background
will be obtained if the current is limited to 10 or 20 milliamperes.
More current will cause the lamp to grow brighter and brighter,
Lut there is no advantage in this so far as the piclure is con-
cerned and it only scrves to shorten the life of the lamp. In
fact, quite satisfactory results may be obtainmed by adjusting
the d.c. voltage to just below the starting voltage for the lamp.
In that case a black background is cbtained and the image stands
cut in sharp contrast. (This particular method may be satis-
factory on signals from WGY, WLEX or other stations but it
did not work so satisfactorily when tred by our laboratory onm
the signals from Jenkins transmission at 3XK.)

There are two wavs of adjusting the current through the neon
tube once it has started. The first is by varying either the d.c
voltage and the second by altering the series resistance. The
latter method is more practical, A fixed resistance of 10,000
ohms jn series with the lamp may he used, however, with satis-
factory resulfs.

Variable resistors suitable for use in series with the neon tube
are made by Centralab, Clarostat, Carter, Electrad and Frost.

In the construction of the amplifier spring sockcts should be
used in order to eliminate as much as possible any tendency

Conlinued an page 126)
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THE NEW LINCOLN 8$=SO DOLS 1T

SCREEN
GRID
TUBES

ONE
SPOT

400 MILES IN DAYLIGHT

2000 MILES AT NIGHT

HE Lincoln 8-80 gets its remarkable results from a new prine

ciple as simple as il js radical=——jnst merely that you tune the

““one.spot” intermediate amplifier stages after your set is built,
instead of nur doeing this al the factory when we don’t know how
you're going to build your partirular set! If you've ever built a
super, you know what it is to use ‘“laboratory matehed” transformers
that turn out to be away off when vour sct is dene—you get squeals,
broad tuning, stalion rcpeats—Dbut Iry as you will, you are at the
merey of “factory matching.”

In the 8-80 [nur screen zrid tubes are used, three in the tunabie
““one-spot” inlermediate amplifier. And that’s the heart of the set.
In it are four new Lincoln 101 Transformers, each with its own
listle tuninz knob on 1op. And when you finish building your set
you don’t pray that your i.f. amplifier is matched~—you just turn
the knobs and mzuteh it {or your own particular tubes and circuit
conditions.

And ut the same time you are eorrecting for all variations in
peak fregqnemey due to Dbuilt-in transformer capaeity, varying cons
stznls in different tubes, and various capaelty and fced-back reac-
tions due to slicht differences in wiring layout—all ihese things
which have helped to ruin the team-work of so many scts of “labo-
ratory-matched” transfoermers. Every such influence is immedialely
overcome, once you have tuned the four siages to pecak with each
other. To do that is just as simple as tuning once the several dials
on a Lr.f. sci~—and when it's done once, your i.f, stages are perma-
neafly matched. Then if you want Lo chango your intermediale
frequency, you can do so by another turn of the same four knohs—
selecting anything frem 300 to 500 ke.—all “one-spot’ freguencics.
Yet this obviously sensible amplifier is entirely different from any-
thing that has been offered in the past.

Not alone in selectivity. though, is the 8-80 snpreme, Its new
Clough audio system gives it better tome, morc voinmc and less

Have you scen the new Lincoln power supplies?
and € nvoltage for AC tubes.

of 50 to 60 m.a.—plenty far anv ten tube set——at 180 to 200 volts, with 221,
type 1104BC ar $39.00. They're fully

22-90 variable. Type 1108 lists at $36.00.

There are lwo:
Each one comes in a beautiful brown erystalline steel shielding case,

ON A T0=FOOT
ANTENNAZ

INSIDE A STEEL BANK BUILDING

distortion than any old-siyle transformers possibly can—an cffective
transformer ratio averaging 4.4 to 1—50%, greater in each stage
than many more cxpensivae transformers. And with all this—a trus
tone fidelity, giving positively uncanny realism.

Even for “‘eye value®—hardly 1o be hoped for in the average
super—tho B-80, when neatly housed in the beautiful Lincoln 112
two-tone melal shielding eabinet (89.25 extra) compares favorably
in appcarance with the most beautifnl factory jobs.

IL is these features that make the 8-80 the sweetest eight-inbe
super you've ever tumed. And that it positively is. In the Lincoln
offices in a steel-reinforced-eoncrete building—the most difficult type
for radio reception-—the 8-80 plays slations 1000 to 2000 miles
away on a hot sununer night, and several hundred miles away during
the day! All this is with all Chicago stations operating, and with
only a 15-foot inside antemnal Pittsburgh, Davenport, Nashville,
New Orleans—generally these and more come in withent any
antenna at alll

The price of the complete kit for the 8-80 is $92.65. Aund the set
you build from it will give these same results, for every set built
tnnes easily and positively to peak cfliciency, thanks to the new prin-
ciple of William H. Hellister—an old-timer in the game who demon-
strated ‘‘wireless’” to college professors before Marconi first bridged
the Atlantic, And all his experience, ranging over a quarter of a
century, has gone into the 8-80. It ought to be some set—and it is!

Lincoln guarantees that the 8-80 will give better resnlts than any
other eizht-tube super you can huild!

If you want an evening full of siraight-from-the-shoulder super-
hetcrodyne dope written hy an engineer. who has played with cvery
super going in the last few years, secnd 25 cents for William H.
Hollister’s “*Seerct of the Super,” using the eoupon below,

one for B voltage only and one for A4, B
B current
90 and 135 available—also
guaranteed, and are de-

seribed in detail in the big catalog which the coupon below will bring you.

LINCOLN ENGINEERING SERVICE ON STANDARD KITS

you can buy the really finer standurd kils—those that have come np 1o the rigid standards

KNOW
THAT

o Y ()

of performance set by the Lincoln Tabaeratori
counts if you are a professional
nieans a lol——you are assured not only of same-day shipment, but you have the double
assuranco of faclory inspection, plus Lincoln inspoction—and Lincoln offers you only com-

——at standard prices, and at standard dis-
dealer? The Lincoln Engineering Service

scthuilder or

plete kits that exhaustiive tests have proven to he right—and then fully guaraniees each to you,

Order toduy for immediate shipnrent any of the followlng Lincoln-Guaranteed complele kils:

Sargent-Rayment Sever (S-M 710) kit _._______. $120.00

8-M 720 Serceu Grid Six..._..... 72.50
S-M 720 Screen Grid Six—faetory red_._..__. 102.00
19429 Laborstory Superhelecodyne ... 95.70

Tvrman BO—super—Iless power pack..
Tyrman 72 receiver kit.__.

_.$134.50
98.50

Tyrman 72AC, with power pac 153.50
Scott World's Reeord 9-tube S.G. super__ 138.1¢
H.F.L. Isotone 10-tube super__________ - 195.00

LINCOLN RADIO CORPORATION

329 SOUTH WOODST. = CHICAGO - ILLINOIS.

Authorized Distributors for Lincoln 8.80

Setbuilder agents are wanted
in every community., We have
a most interesting plan which

LINCOLN RaDIO CORP.

. - ~..-Send me your big [re
you will 'ﬁnd ’"ghly proﬁt' complete  line 0;1 5
able. Write for complete de- building.

tails, or use the coupon. Caciosed fnd Sea

the Super.”
Name........
Addlress

329 South Wood St., Chicago, 111,

catnlog,
1829 kits for

.Iet me have details of your ageney plan.
for which
Ham II. Hnlhaters new book “The Seeret of

WESTERN RADIO MFG. CO.
128 W. Lake St1. Chicago, Illinois

W. €. BRAUN COMPANY
561 W, Monroe St, Chicago, 1llinols

listing a
custom

WALTER ROWAN COMPANY
833 W. Washington St.

qend me 1Vil- i .
Chieago, Illinois
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WHAT

cMatkes

EADERSHIP ?

Selectivity—

utterly
unbeatable

SILVER-MARSHALL, INC.

i 836 W. Jackson Blvd., Chicage, Ill.

+...%nd Complete Catalog—FREE, with sample
|\ copy of “The Radiobuilder.”

....Send information about the &M Aurhorized
I Service Station franchise.

| «---Enclosed is 10¢ for five selected $M construc-
tionz! Data Sheets on new producrs.

I ... .Enclosed is 50c for the next twelve issues of

1 “The Radiobuilder” (or $1.00 for the next
twenty-five issves).

demonstrably sharper

Distance—

Quality—

* 220 audio transformers, surprised the radio world
Oq}erw’lelmlngly by demonstrating cntir’ely new audios, built on a
ﬁner totally different principle, and placing S-M at least

\

When you build a set from an S-M kit or from
S-M parts, you knoav it’s going to have the selectivity
that makes all the difference between satisfying
reception and a scramble of interference. And new
coils, condensers, and shields insure even more
selectivity than ever beforein the new kitsannounced
on the following pages. In these you'll ind the
positive 10 to 15 K.C. selectivity necessary to give
leadership today—and they’re all sure-enough
leaders!

Distance, too, you’ve gotten with S-M—but the
new S-M designs are even more powerful distance-
getters, Take the short-wave “Round-the-World”
Four—bringing in five continents in an evening, or
the Sargent-Rayment with its 100-station record
made on a hot evening, Or take the leader of them
all, the Screen Grid Six, which, on test, has left
supers, regenerative hook-ups, multi-tube t.r.f. sets—
all far behind. On distance alone—forgetting all

other factors—S-M kits lead the field.

Tone quality—that’s where S-M stands supreme.
At the Trade Show in June, Silver-Marshall, already
famous as the manufacturer of the never-excelled

two years ahcad of all competition. Just as you would
not think of buying today an audio amplifier two
vears old—so you can today buy tone quality just
two years ahead when you use $-M audios. S-M
leadership in quality accounts for $.M’s actual
leadership in sales—and big sales mean low prices.

Four short years have brought the $-M trade-mark

Cost— to dominance—frst place—in the radio parts and
s kit field—the best possible proof that better radio
amazmgly for less money is to be had from S-M. Today, as the
lower economies of &M production methods are increas-
ingly passed on to you, it becomes still more over-

whelmingly true that, with S-M parts, you can build
it better and cheaper.

If you don't wish to build, yet awant your radio to be customanade, with all
the advantages that this implies, S-M will gladly refer your inquiry to an
Authorized Silver-Marshall Service Station near you. If, on the other hand,
~oue build sets professionally, and ave interested in learning whether there
are valuable Service Station franchises yet open in your territory, please write
us.

Are you receiving “The Radiobuilder” regularly? Published every month,
this little magazine provides you awith the earliest information on forthcoming
S-M developments, and <with operating hints and kinks that will help you to
get the most out of radio. To Authorized Service Stations, *‘The Radio-
builder” is mailed each month, free of charge, together with all new Data
Sheets and Service Bulletins as they come from press. To all others a nominal
charge is made; see couporn.

SILVER-MARSHALL, INC.

836 W. JACKSON BOULEVARD, CHICAGO, U. S. A.

L o e e e e - e e )
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SM Aupio TRANSFORMERS

Just oo Years in Advance!

system audio transformers burst upon the 1928 Radio Trade

Show at Chicago, it caused incredulous wiseacres to crowd
around the test bench where these new transformers were being com-
paratively tested apainst the highest priced instruments ever placed on
the market. One man after another turned away, convinced beyond
question that here was the greatest actual advance in quality of repro-
duction that American inventive genius has brought ferth in years.

Noe matter what kind of a set vou have, or what you’re going to build,
these new audio transformers will give you greater amplification, tonal
quality you’ve never heard the equal of before, and greater “punch”
and volume. They are the first audio transformers to give freedom
from the hysteretic distortion found in all other types. They are the
first to give the realism of recreation that will make you gasp and
wonder how you could ever have been content with the tone you’ve
had in the past.

S-M transformers have been acknowledged leaders for two vears—
now these new types place S-M performance just two years ahead of
the best—vet vou can have this finer performance in every set you
build,or installit in your presentset,at less thanaveragetransformer costs!

WHEN the bewildering story of the radically new S-M Clough

For the finest possible tone, the new S-M 225 first stage and 226 second stage
types at $5.00 each are utterly unequaled. Their two stage curve is shown at
E, with its rising bass characteristics and 5,000 cycle anti-hiss cut-off. The two
smaller types, S-M. 255 first stage and 256 second stage, are unconditionally
guaranteed finer than all other types on the market, and give the curve D—
sc - how much better they are than three sets of standard eight and ten dollar
types, shown at A, B, and C under the same operating conditions.

Elesd !
]

SEVERAL of our co- w” _ : ,/
q] operating distributors, el T P T LT LTk M

whose announcements 120 A ! ey

directly follow, join us b O N S e 1= ESiun

in presenting a com- o NP =~

plete descriptive sum- « 0:!7 s E

mary of the outstand- z =

ing values to be found g " [

in the new S-M line. 5

0 10 20 a0 40 50 10D 200 300 400 500 : 1200 2900 3000 400D SR 12000
Frequency InCyeies,

SILVER-MARSHALL, INCORPORATED

836 WEST JACKSON BOULEVARD - - - CHICAGO, U.S. A.
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720 SCREEN GRID SIX
The Years Biggest Oalue!

F ALL the radio sets the S-M Laboratories have ever tested, of all the
O sets that have borne the S-M endorsement in the last four years—
yes, of all these and more—we believe the new 720 Screen Grid Six

to be the finest all-around set of them all.

That’s 2 man-sized recommendation, And you can bet it’s some set when
S-M gets squarely behind it and tells you that you’ll find the bigpest radio
value today in this new Screen Grid Six. This is as it should be, for the
new receiver is a simplified and improved design of the Shielded Grid Six
that took the country by storm this past winter and spring—the only re-
ceiver that anyone ever dared to offer with an unqualified guarantee of
absolute satisfaction or your money back! And now S-M tells you that the
new Screen-Grid Six is an even better set!

It's the kind of a set you can build in an evening, with its pierced metal
chassis and positive fitting assembly., And the thrills begin when you put

it on the air. Station after station will come in with local volume, you’ll really find positive 10 kc. selectivity; and tone—well, like those
who have tested it already, you just won't be able to help sitting back and telling the world “Baby, that’s a radio set.” Three stages of
tuned, shielded screen-grid r.f. amplification, a detector, and two stages of the new S-M audio transformers that were the marvel of the
RMA Trade Show—two vernier drum dials im a beautiful antique brass control escutcheon, individually copper-shielded r.f. cir-
cuits, a_rigid die-cast gang condenser—Ilook these features over and yor’ll realize why the 720 cuts through Chicago regularly to New
York, California, Canada and Texas stations, why it gives 10 kc. selectivity and almost unbeatable DX,

Remember that S-M backs the 720 to the limit—assures you that you can’t get more actual radio at twice the cost. And—S-M lpasses
on to you right now the production savings of a big season, and prices the 720 kit at only $72.50 complete, or $102.00 custom-built with

cabinet. For the kit, the mew metal shielding cabinet is $9.25 additional.
Better get your order in now—720’s will be scarce as hen’s teeth pretty soon, judging

from present demand.

MEDIUM AND HIGH VOLTAGE
POWER SUPPLIES

B and ABC Power
Units for Radio
Sets

S-M 670B Reservoir Power Unit
has five different B voltages, of 22,
90, 135 and 180 volts fixed, and one
variable veltage ranging from 22 to
90 volts. It will deliver up to 60
M.A. to operate any standard re-
ceiver, and is specifically recoms-
mended for § receivers, Tvlpe
670ABC is the same unit wirth 114
214 and 5 volt A.C. filament suppl
a ﬁed, and is a complete AB
power plant for any A.C. tube
equipped receiver. Both use one UX280 rectifier.
Price, 6708, WIRED, $43.50 or in kit form $40.50.
Price 670ABC power supply WIRED, $46.00, or,
in kit form, $43.00.

67SABC
High Voltage
Power Unit

Type 673 power unit is a high
voliage power supply delivering 450
volts maximum. It is provided with
an adapter which allows a UX210
or UX250 guper-power tube 10 be
used in the last siage of any receiver
at all, to which the 675ABC sup-
plies 22 fixed, 22 to 90 variable, and
90, 135 and 450 volts B power, as
well as A and C power for the
power tube, and 134 and 23{ volis

A.C. for A.C. tube filamenss if vsed. It is the big-
gest power. unit value ever offered, and costs but
$58.00 WIRED, or $54.00 in kit form, less one
VX281 rectifier tube.

The New 676 Dynamic Speaker Amplifier

This is a single stage power amplifier especially
jor use as 4 third stage, after any radio set, 10 boost
volume and tone to give extra fine results with
standard dynamic loud speakers. It uses one UX281
rectifier and one UX250 super-power amplifier,

and has binding iosts for receiver output cone
nections, ioud-spcaker cord tips, and also for the
dynamie speaker field. The 676 Amplifier operates
any dynamic speakers having a 90 to 120 volt
DC field, 10 which it supplies necessary power.

Added to any set equipped with a dynamic

speaker, it will provide a marvelous improve-

WESTERN RADIO MFG. CO.

128 W. Lake St., Dept. C1

Chicago, Ill.
~ Please send at once your new FREE catalog
{ listing S-M parts and kits as well as many
:  oiher highest-quality radio products.

ment in tone and volume. Price, 676 WIRED,
$55.00; 0r 676 in KIT form, $49.00.

A Full Line of S-M Products

We carry every kit or part mentioned in
this section. Prompt service is assured. Max-
imum discounts to dealers. Send the eoupon
now.

Western Radio Manufacturing Co.
“The Big Friendly Radio House”

| 128 West Lake Street

Chicago; Hlinois

|__
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SM

OUTSELLING ALL OTHER KITS

the SARGENT-RAYMENT SEVEN

BECAUSE OF ITS
Selectivity - - -

TONE

The tone guality of the Sargent-Rayment Seven is one of its features. The new
Clough system of audio amplification is used thug assuring the total elimination
of hysteretic losses due to core saturation and giving a higher degree of ampli-
fication with less transformer material. The Clough system favors neither the
high nor the low notes, hoth being amplified equally. The tone therefore
accentuates neither the *boom, boom” of the bass drum nor the shrill note of
the violin, It is natural, clcar, and lifelike.

An output transformer is included in the kit.

CABINET

The “cahinet” problem 1s completely selved in the Sargent-Rayment Seven.
The kit when assemhled forms its own cabinet. The entire outside is finished
in grained aluminum, with name plate and panel indicators in black—a
distinctive appearance and totally different from the usual run of radio teceivers.

For the benefit of those who prefer darker finish, Radio Constructors Cor-

oration will supply either the kit or the built-up set in a “crackle crystalline”
acquered finish,—the same dark surfacing generally used on metal cabinet
radio receivers. An extra retail charge of $10.00 is made for this, and all orders
involving it will be delayed in shipment three days to have the specizl fnish
put on.

Buy It in Kit Form or Built-Up!

FOR THE COMPLETE KIT

The SM-710 Sargent-Rayment Seven Kit is complete in every respect. All parts are inspected at the
Silver-Marshall factory for both electrical and mechanical defects and are fully guaranteed by boih
Silver-Marshall and by Radio Ceanstructors Corporation to be in first-class condition. Everything is
catefully packed to withstand shipment. Complete instructions for assembling and wiring the kit are
included. These instructions are so explicit and so well illustrated that the novice will have no difficuliy

in following them.

All hardware, screws, nuts, washers, brackers—everything necessary to build the ser—is included.

There is nothing additional to be bought. The kit includes even the “cabinet.”

Standard Model, Grained Aluminum Finish. Code Word, “MERCURY”.,.$130.00
De Luxe Model, Brown, Craclkle Crystalline Finish. Code Word, “VENUS”.. 140.00

FOR THE BUILT.UP SET

Tone
Distance-Getting Ability

SELECTIVITY

Selectivity is today the most important requisite of a radio receiver. The present
congestion of the ether and the clamor of many prospective broadcasters to
get on the air make it imperative that a radio set receive one wave channel,—
and only one,—at a time. This means ten kilocycle selectivicy or less. The
designers of the Sargent-Rayment Seven spared nothing to achieve this aim, In
order to make absolutely sure that the circuit would cut ten kiloeycles under
all conditions, the set after being thoroughiy tested in Chicago was sent to the
West Coast and rhere tested again under the most trying conditions. In the
opinion of the designers, the Sargent-Rayment Seven is rhe most selective
receiver ever offered for sale, regardless of numbcr of tubes or type of circuir.

DISTANCE

The Sargent-Rayment Seven uses the full power of four screen grid rubes.
Oscillation has been practically eliminated from the circuit,—not by grid
suppressors or “lossers,” but fundarmentally in the circuit design. Thus tlZe full
power of the set can be used and the gain is tremendous. Competitive tests
against sets using nine and ten of the older type tubes show the Sargent-Rayment
Seven to have from two to three times t{;e amplification on a_weak signal.
During the winter menths and in a favorable location reccption of stations 2000
to 5000 miles away should be possible. Summer tests at Chicago and San Fran-
cisco resulted in some 2000 mile reception and it is reasonable to assume that
this winter existing distance records will be smashed and new ones set up.

Wire your order and $40.00
deposit. We will ship same day,
C. O. D. for balance.

Dealers—Set Builders

Get established now in your com-

The completely huilt, wired, and tested Sargent-Rayment Seven receiver is carefully packed in a spe-
cially cushioned packing case. It cxceeds the parcel post size limits and hence must be shipped by express.
Full instructions for connecting the set 1o the power supply and operating it are includeds

Standard Model. Code Word, “NEPTUNE”. ... iiiierinirirrrannenes..$150.00
De Luxe Model. Code Word, “JUPITER” ., . ............ . 160.00

DELIVERY

Commencing August 30th, e will be able to make immediate delivery throughout
the season on either the kit or the builtup set, Orders will be filled the same day
as received. Special attention paid to telegraphic orders.

Radio Constructors Corporation

Exclusive Distributors to the Trade West of the Rockies

357 TWELFTH STREET OAKLAND, CALIF.

ersaeanme

munity as headquarters for the Sargent-
Rayment Seven. Fill in the attached
coupon and send it to us for full infor-
mation,

RADIO CONSTRUCTORS CORPORATION
357 Twelfth Streer
Qakland, Calif.

Please send me at once full dertails regarding
the Sargent-Rayment Seven. I am a dealer or
professional set builder and buy my supplies
from the jobbers listed below.

Name. . oiviranren L T
Address. cvevsneners ceniearsersaraanenss st

City and Statesciissvarseearsssvresrasasasanss

Name of Jobber. s vaseaassasrresecsovecsreans

—|
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SUREST SUCCESS
/ﬂ//éz SETBUILDER

Tune Over the “Thrill Band” with an S-M Short Wave Set

AVE you had your
taste of the “thrill
band”—the wavelength
band from 17 to 200
meters! Down on these

shielding cabinet. It has one screen grid R.F. stage, a regen-
erative, non-radiating detector, and two high-gain Clough audio
stages. 1t tunes from 17.4 to 204 meters with four plug-in coils,
and has brought in five continents in an evening. The kit is
$51.00, complete with cabinet and coils—ready for immediate

Here are the trimmest short wave sets ever
—the new “Round-the-World” kits.

low wavesare the foreign
broadcasters— English
58W with Colonial pro-
grams—Dutch, French,
German and other re-
broadcast programs.
Down there you can
hear KDKA, WGY, and
WLW programs when

static blankets out their regular waves. And television—the low

wave band is its busy nursery. You can hear amateurs in almost
every country, all in an evening—if you have an S-M “Round-
the-World” short wave set. S-M ““Round-the-World” kits build up
into such neat, trim, snappy receivers—with screen grid R.F.
amplification, and one dial tuning—that you just can't help getting

the thrll of your life as you tune one.

The “Round-the-World Four” is a complete four-tube regen-
erative (non-radiating) short wave receiver kit with aluminum

shipment. Full instructions are included
in every kit.

The 731 “Round-the-World” Adapter
is the two-tube, R.F. amplifier and de-
tector, less the two stage A.F, amplifier
of the above set. With an adapter plug,
it converts any set to long-distance short
wave reception. Price, complete with
cabinet and four coils (17.4 to 204 meters)
$36,00. The 732 “Round-the-World”?

Essential Kit contains the two tuning and
tickler condensers, the four plug-in coils,
coil socket, and three R.F. chokes, with
full instructions for building a one, two,
three or four tube short wave set. It costs
but $16.50 complete.

Choose any one of the three kits you
prefer, and step out into the “thrill band”!

New 5-pron,
coils, for short and
broadcast weaves.

plug-in

Wound on forms of
threaded, moulded
bakelite.

Get Quality Reception at Minimum Cost with the Coast-to-Coast Four

Biggest Value Ever Offered in the Fifty-Dollar
Class—for either DC or AC Tubes.

O the thousands of fans for whom the four tube, R.F, amplifier, regenerative detector

and two stage audio amplifier is the time-tested standard of receiver. comparison, the
new Silver-Marshall Coast-to-Coast Four offers the finest performance yet aftained with
this remarkable circuit. A screen grid R.F. amplifier stage, immeasurably finer coils than
ever before, the new Clough high-gain audio system, and an all-metal assembly like those
of the finest of ready-made sets, make the “740” the biggest $51.00 worth of radio set
you've ever listened to.

Through summer static, the Coast-to-Coast Four plays on the speaker New York,
Florida, Texas, and California stations, cutting through local Chicago interference only 10
or 20 K.C. away. Its tone quality is such as only S-M transformers can provide. Housed,
like the 720 six, in the new S-M 700 table-model metal shielding cabinet, it harmonizes
beautifully with any home furnishings.

Despite this demonstrated superiority, in every respect, over all other sets in its price
class against which we have tested the 740, the complete kit of all approved parts costs
but $51.00; or the 740AC kit, $53.00 complete. The 700 cabinet is $9.25 additional.

We go emphatically on record that no matter what cet you build or buy, the 740 Coast-
to-Coast Four is the best dollar for dollar value you can find around fifty dollars. It goes
together easily and simply, performs with a vengeance, and for the professional setbuilder
provides a low-priced set that will out-demonstrate ready-made sets at twice its price.

We Specialize in All S-M Parts and Kits

Every item in the S-M line can be shipped promptly from our tremendous
stock. Best discounts to the trade.

Mail the Coupon
Now!

WHOLESALE RADIO SERVICE CO.

Wholesale Radio Service Company

A Service of Excellence to the Dealer

6 Church Street

6 Church Sireet, Dept. C-9
New York, N. Y.

Please send your new FREE catalog, listing
a full line QFS»M kits and parts. as well as
all other standard brands of radio products
for the setbuilder.

New York City

—|

Tell "Em You Saw [t in the Citizens Radio Call Book Magasine

www americanradiohistorv com


www.americanradiohistory.com

Citizens Radio Call Bogk Magazine

SM

THE NINE TUBE

SCREEN GRID

Laboratory &gﬂ'm//

The 1929 Laboratory ‘“Super”

r‘.rHREE stages of screen grid radio-frequency amplification,
a screen grid first detector, two stages of 65 kc. intermediate
screen grid LF, amplification, and a super-powered second
detector—all copper shielded—working into an audio stage using
the new Clough system—no wonder the 1929 Laboratory receiver
spins rings around the best of superheterodynes!

And all of this tremendous amplification, with selectivity that
makes stations literally snap in and snap out, is controlled by
two vernier drum dials, and a “volume’” and a “sensitivity”
knob. No wonder it's easy to bring in stations from Maine to
Florida, Texas, California, and Canada all in one evening. No
wonder a log of a hundred stations can be piled up with this
ultra-selective, extraordinarily-scnsitive screen-grid super that
has out-performed every other superheterodyne tested against it!

For the fan who wants real “super” results without squeals
and station repeats clogging up his dials, the Laboratory Super
is the set. Just imagine a super that can be tuned from one end
of the dials to the other right in Chicago without a single local
station repeating, and yet be able to use a 65 ke, intermediate
frequency with all the tremendous amplification. this frequency,
plus screen-grid tubes, gives. No wonder the new Laboratory
Receiver is the set you've been looking for—a set so sensitive
that you can out-demonstrate any other super with it at any

time at all. And it has the ultrafine tone that can be gotten only
from the new S-M audio transformers and a stage of external
light socket, push-pull 210 or 250 Unipac amplification, the high-
est powered, finest toned amplification that money can buy!

If you’ve built lots of supers, and know what real results are,
this set will give you a new thrill for distance, selectivity, tone.

Despite its absolutely startling performance, the parts, mostly
of 8-M manufacture with all that this implies, cost but $95.20
complete, less Unipac amplifier which is not absolutely essen-
tial. And the overwhelmingly superior results the Laboratory
Super will give, no matter what you compare it with, make it
outstandingly the finest superheterodyne money can buy.

UNIPAC POWER AMPLIFIERS

Single Stage Unipac
Amplifier

Either of 1wo S$-M single stape power
amiplifiers replaccs B battcries on any re-
ceiver and adds a stage of super-power
amplification. Type 681.210, the most

owerlul amplifier made, uses 2-UX210 oc

X250 power tubes in push-pull, twe
UX281 rectifiers, and a U§(874 regulator
tube. Ir supplies 45, 90 and 135 volts B
o the radio receiver. A lower-powered unit
as the 681-250, using only one UX210 or UX250 amplifier tube, but identical
with the 681-210 in otber respects. Price, 681210 WIRED push-puil Unipac
$102.00; or 681-210 KIT, $87.00. Both are idezl lor the Laboratory super. Price
€81-250 WIRED Unipac, $96.50; or 681-250 KIT, $81.50.

Two Stage Unipac Amplifier

Two complete two stage super-power Unipac Amplifiers, for amplificalien
of radio ser detector output or phonograph record pickup are the finest and
mosr powerful of their types. Type 682-210 uses one UX226 firsr stage tube,
two UX2Z10 or UX250 super-power tubes in a push-pull second stage, two UX281
recrifiers, and a UXB74 regulator rube. Iz supplies two stages of power aruplifica-
tion and 45, 90 and 135 volts B power for a receiver, and A.C. filament power
too. Type 681-250 is the same Unipac except that it uses only one UX210 or
X250 tube in the last srage. 682.210 \VXREB push-pull Unipac lists at $117.00
or 682.210 KIT at $102.00, The 682-250 WIRED Unipac lists at $111.50; or
€82-250 KIT at $96.50 ready 1o assemble.

Fill Out the Coupon and Mail It to Us

Setbuilders Supply Co.

Romberg Bldg., Madison and Market Sts.

CHICAGO - . . . . .

Public Address Unipac

For coverage of crowds of 1,000 to 20,000
people, indoors or outdoors, with one 1o twelve
loud-speakers, the 685 Public Address Unipac
is the only light-socket amplificr now available.
Tt uses one UY227, one UX226, one UX250,
and two UX281 recrifiers in three stages for
microphone, radio, or record pick-up ampli-
fication. It is the ideal seff-contained, portable
or permanent amplifier for conventions, the-
atres, churches, etc. Priced 685 WIRED Unipac,
$160.00; or 685 KIT, ready to assemble, $125.00.

All SsM Kits and Parts in Stock

Prompt shipments of all S-M products, including all the
new items described in this section. Qur newcatalog will
be a revelation to you—use the coupon and get it now.

LIBERAL DISCOUNTS TO THE TRADE.

SETBUILDERS SUPPLY CO., Dept. 10-1
Romberg Bldg., Madison and Market Sts.
Chicaga, Tl1.

Scnd me at once, free, your new catalog listing
SM and other radio parts, cabinets, consoles,
and accessories of highest gquality.

ILLINOIS

| RSP State.vveenenn.

Tell "Ewm You Saw It i the Citizens Radio Call Book Magaszine
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SM | Oificial Wholesale Distributors

Get Your Silver-Marshall Parts from
W. C. Braun Company

We are official wholesale distributors for all Silver- manufaclurers of sets, parts, kits and acecessories. T
Marshall produets—parts, kifs, citenits, ete. A complete Mail orders given special attention, We are f\ﬂly K
stock of S-M pacts is on hand for immediate shipment to equipped to serve dealers on mail orders promptly and
fill dealers’ requirements unywhere. efficlently. Our new dealers’ eatalog lists over 40N( items

in radic. electrical gouds, sporting goods, auto snpplies and

EVERYTHING IN RADIO allied lines that keep the dealers’ Dusiness humming twelve -
We carry the largest and most carefully selected line months of the year, e
nf radic goods in the eountry—the lines of the leading Write for free copy of this cataloz on your letterhead
and learn about our successin! dealer plau.

”?)) ioneer§in Radio w. Ra;r;gc%:;:‘;h St ‘ “m.,

SM | 720 “Screen Grid Six”

710 “Sargent-Rayment Seven” W Mall Order sel‘Vlce
1929 Nine Tube Laboratory Super Personalized

ALL PARTS Now IN STOCK HUNDREDS of set builders are taking advantage of our

personal mail order service, We know the Silver-
All the latest developments, including TELEVISION, de-

Marshall line, Let us give you our recommendations. De-
liveries from stock. Liberal discounts, not only on 8- M, but
scribed in our new FREE 1929 CATALOG, just completed.
Lowest prices on all new kits, including Silver, Tyrman,

also on all parts, kits and accessories.
Isatone, Scotf, etc., sets, accessories and cabincts. Get the

BEST in RADIO—at the BIGGEST SAVING, Complete RADIO SERVICE COMPANY

stock carried. No delays. Write for catalog TODAY. Distributors of the Best in Nationally Advertised Kits,
Parts and Accessories

WALTER ROWAN CO.582 Wi o Dept. C, P. O. Box 34. KNOXVILLE, JOWA
F R E E °

Our Big New 1929 Catalog
is NOW Ready!

——CONTAINS FULL LINE OF ——

Silver-Marshall

—PRODUCTS

TOGETHER WITH OTHER NATIONALLY
KNOWN PARTS AND KITS

Mail us a postcard or letter today, asking for
full information

ANNOUNCING!
Fast Mail

Order Service
From the
Best Known
Radio House
n

New York

O better serve the interests of many dealers and cus-
tom set-builders throughout the country, we are glad

Including to announce a new service—A Mail Order Department
YAXLEY EBY WESTON T : : ) :
YAXLEY EBY o L Ei specializing in quick ¢':1e]1ver.y of 5-M Kits and parts, and
SCOTT HAMMARLUND PRECISION COIL all other popular radio equipment.
SAMSON ELECTRAD SILVER-MARSHALL . .
TOBE KARAS H. F. L Our stocks are complete, our service quick. Send us
MARCO AERO COIL Ete.

your order and prompt shipment is assured.

at MAXIMUM DISCOUNTS

Send for YOUR Copy of CATALOG, NOW
IT°S FREE!

DEALERS and SET-BUILDERS—Write for our NEW
CATALOG and DISCOUNT SHEETS. Let us help you

to make more money.

ROYAL-EASTERN ELECTRICAL

SUPPLY COMPANY
16 East 22nd Street New York, N. Y.

|
Tell 'Em You Saw It in the Citizens Radio Call Book Magazine
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Parts and
Kits in Stock

SM

Prempt Shipment—All New Items
We Also Carry All Nationally Known Kits

Liberal Discounts to Dealers
Write for Catalog

WALTER ASHE RADIC COMPANY
11TH AND PINE ST. LOUIS, MO.

Parts Always

\SM) e

E are, Silver-Marshall's oldest jobbers in
New York and can fill promptly your mail
orders for S-M, as well as for other high
quality merchandise. Write for our catalog. Dis-

counts to dealers,
CLARK & TILSON
New York, N. Y.

122 Chambers Street

Send-for WESTERN RADIO

DEALERS AND SET BUILDERS
j The NEW 1529 Catalog is crammed full of
the FINEST, NEWEST, Nationally known
| A.C. scis, consoles, cabinets, dynamic
speakers, ts, elimiustors and accessories
at LOWIRST PRICES. Targest stock of
radio parts, Prompt delivery. Welte for
our FREE catalog.
Weatel‘n Radlo Mtq.Co. Depc G-1 128W Lal(esc ,Chicago

Alrchrome
Benjamin

HEADQUARTERS |z

Bodine
For Set Builders and Dealers | grmerToly
i . . . Carter Centralab
We are the Wisconsin distributers for | Baver Eby
Electrad Elkon

Silver-Marshail Kits Tyrman Kits
Scott Screen Grid Nine

Madison-Moore AC Thordarson
and other popular merchandise. We can | wational Co., Inc.

H R < Samson Facent
furnish you w1th1{1 ten hours the parts Sanama
for the above circuits and others as | scott
specified in the CITIZENS RADIO CALL | §ier-tlarshall
BOOK. Mail orders filled promptly.

RADIO PARTS CO.

Tobe
311 State St. Milwaukee, Wis.

Hammaelund

HFL fsotone

Jensern

Knapp Lynch
Meadison-¥oore

Tyrman

Vlctoreen
Ward-Leonard
Weston Yaxley

The Fastest
Mail Order
Service
West of the

Rockies

Send Us Your Orders for the New S-M Kits

E carry a complete stock of all S-M kits and
parts, and practically every other known radic
part and accessory. And. we make immediate shipmert
from stock—24-hour service.
Send us vour order and get acquainted with “The
Radio Parts Jobhers™ of the Northwest—you wili
repeat the action regularly,

SET BUILDERS: Write for Catalog and Discount Sheets,
Maximum Discounts to Dealers

WEDEL COMPANY

Established 1888
520 Second Avenue Seattle, Wash.

¥ | OWEST PRICES

Tremendous stock and sales volume with rapid
turn-over to the thousands of radio dealers we
serve enable us 1o make you worth-while
savings at lowest wholesale prices. Write for
latest, new, illustrated Catalog “C".

CORPGOGRATION

“T1lW.LAKE STREET, CHICAGO

Since the dawn of Radio, Barawik has
been known the world over as headquar- -
ters for radio sel builders and fans. Here,
under one roof, is everything you need—sets,
parts, supplies—thousands of the leading
manufacturers’ products—ready to ship to
vou the same day your order arrives. Barawik
prices save you moncy. Barawik service saves
you time. Barawik merchandise always pleases,

A quarter mil-
lion satished customners say. “Barawik is Best.” Let us send you
the Big Barawik Book free and prove it to yourself.

BARAWIK CO., 39D Canal Sta., Chicago, U. 8. A.
Alail This Coupon for Free Copy Now

Telt "Fom You Saw It in the Citizens Rad’o Call Book Macazine
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Hook-up Wire

The Braid Slides Back

ORWICO Braidite Hook-Up Wire

is the first choice of amateurs, pro-
fessional set builders, and engineers of
the leading set manufacturers.

READ WHAT THEY SAY:

“Corwico Braidite is the only stranded insulated
hook-up wire that I have ever used that holds its
shape permanently after bending. All others twist
and get out of place.”
A Professional Set Builder.
* =

“ds an amateur who has built quite a number of
sets, I can honestly say that Braidite is the fastest
and easiest hook-up wire to work with aend it also
makes the neatest and most workmanlike looking
job. I like the way the insulation on Braidite slides
right back into place after making a connection, thus
leaving no exposed sections of bare wire.” )
An Amateur Set Builder.
& A
“After exhaustive laboratory iests, we have found
your Braidite hook-up wire the most practical on the
market. It's the one hook-up wire that you cannot
scorch or burn with a soldering iron.”

A Radio Engineer.

ORDER A SAMPLE PACKAGE

Corwico Braidite Hook-Up
wire is sold by most leading
dealers. If yours cannot
supply you, order from us
direct.

25 feet Stranded. . ...35¢
25 feet Solid ... 30c¢
COLORS
Red, Green, Yellow, Blue
and Black

CORWICO A-C ADAPTER HARNESS

For converting battery operated sets of six or less
tubes to A-C house current operation without rewir-
ing, the Corwico A-C Adapter Harness is the most
simple outfit on the market. These harnesses are
made in twc types, Type “R” for R. C. A. type tubes,
price $8.00, and Type “A” for Arcturus Cable Type
Tubes, price $5.00. At your dealer’s or order direct.

Use “Corwico” Wires for Best Results
Yead-In Wire

Anoanciator Wire

Antenna Wire Complete Aerial Kits
(Solid, Stranded Magnet Wire

and Braided) Battery Cable Loop Aerial Wire
Braidite Hook-Up  Bus Bar Wire Litz Wire

Wire Hook-Up Wire Flexible Wire
“Corwico’ Radia Wires are :-ld by leading dealers everywhere,

Write for interesting FREE booklet on radie wires and their uses.

Cornish Wire Co., 30 Church St., New Yoryj

N

e

DRAIDITE

(4

Chi-tran 250 Power Amplifier

Announced

Fig. 1. This photograph shows the

completed power amplifier built out

of ChiTran parts described briefly in
the accompanying article

th

[=

WITH public interest running high on the subject of power

amplifiers suitable for maximum undistorted output and
especially for use in conjunction with dynamic speakers,
the Chicago Trausformer Co. has recently announced the pro-
duction of parts suitable for the construction of a 250 power
amplifier compact, such as the one illustrated in this article.
Briefly the features of the ChiTran amplifier are: Compact-
ness in that all windings and the filter chokes are contained in a
single unit; a modified flter system giving a more uniform regu-
lation; voltage terminals for operation of any receiver and less
possibility of condenser break-down due to a reduced a.c. com-
ponent in the frst filter condenser section.

Official Parts List

Parts required for the construction of the ChiTran 250 power
amplifier are:

1 ChiTran 250 transformer compact.

1 ChiTran Type CT770 input transformer,

1 ChiTran output transformer.

1 Potter 250 B bloek.

1 Electrad .5000 obm resistance.

{Contined on page 126)
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Fig. 2. The schematic circuit by which the ChiTran 250
power amplifier should be wired is shown in the above
drawing

www americanradiohistorv com


www.americanradiohistory.com

Citizens Radio Call Book Magasine ]

(R}
I

@0 H]l@St b@@lﬂtﬁfﬂ] . .. An air of serenity hovers

about the classic Gothic lines of this new Peerless Dynamic Power Speak-
er . .. In its contour there is a fluid gracefulness that gives unceasing

pleasure to the eye of the connoisseur . . . In the majestic perpendiculars

of its Gothic grill there is poise and dignity and a challenge to perfection

which even its most avid imitators will never be able to duplicate . ..
In performance it is worthy of its label . . . List 875 . .. made by

United Radio Corporation, Rochester, New York.

li DYNAMIC R[DRODUCERS

LICENSED UNDER LEKTOPHONE PATENTS E

Tell "Em You Sawe It tndhe Cllizens Radiv Call Bk Megasine
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Yorkville’s Prices
Before You Buy

LL amateur and professional set

builders should get acquainted
with the Yorkville Radio Company.
We are one of the largest outlets in the
country for radio parts and accesso-
ries, All Yorkville’s merchandise is
of standard grade and quality and be-
cause of our tremendous purchasing
power, we buy for less and sell for
less. Here’s what we suggest. When-
ever you need anything, write us what

you want. We will immediately mail
you our prices. All merchandise car-
ried in stock for immediate delivery.
We are serving thousands of customers
throughout the United States. Let us

serve you too. Satisfaction guaran-

teed.

Parts for All Circuits

We have in stock, ready for immediate
delivery, and at the market’s lowest
prices, all the parts specified in all the
circuits described in this issue of the
Citizen’s Radio Call Book. We also
carry a complete stock of

parts for all the popular

circuits described in the

leading radio magazines and
newspapers,

YORKVILL

" 143 East 86th St., New York City

‘//

Electrad 2,000 chm resistance.
Electrad 1,000 ohm resistance.
Electrad 10,000 ohm resistance,
Electrad 1,500 ohm resistance.

X-L binding posts.

Benjamin 9040 sockets.

Potter No. 3 | mfd bypass condenser,

i Rt R oV )

Practical Television
(Condtmeed from page 114)
towards vibration of the tube elements. The Benjamin cushion
sockets have performed satisfactorily in this capacity.

The experimenter may find that it will be more advisable to
replace the ¥4 megohm resistance in the grid circuit of the 171
tube by an audio choke and a radio frequency choke, the former
being a Samson type G and the latter a Samson type 500. This
will probably give much better results than the grid leak in that
circuit, if the audio choke is placed at the grid end, the radio
frequency choke next and then the negative 40-volt bias applied
to the lower end of the radio frequency choke.

In the next issue of this magazine we will show the various
methods of connecting a neon tube to the output circuit of a
power amplifier. For the time being and for the experiments
conducted on station 3XK the method outlined in Fig. 5 has
been sufficiently practical for all purposes.

Baldor Television Motor
(Contined from page 106)

HE motor shown in the accompanying illustration is one
Trecently announced by Interstate Electric Co., manufac-~

turers of clectric motors, 4351 Duncan Street, St. Louis,
Missouri. Three types of motors are recommended by the
makers for television work in driving the scanning disc, these
three being the Y-1V, 24-h.p. 110-volt 60-cycle single phase
1800 r.p.m., type Y-2V I4-h.p. 110-volt GO-cycle 1200 r.p.m.
and the type M-2V 1/15-h. p. 110-volt 60-cycle 1800 r,p. m.

In addition to the three types of motors the Baldor interests
are in position to supply a machined flange for holding the scan-
ning disc and a ruhber cushion base for the motor.

Radio Convenience Outlets

WO items in the Yaxley line, which are quite interesting
Tthis season from the standpoint of apartment, hotel and

other building radio wiring, are the Yaxlev 350 convenience
outlet containing a cable plug for all of the A and B wires of the
set, an antenna and ground outlet and a jack for the speaker;
the second convenience outlet heing 353, which provides two
outlets for alternating current, an aerial and ground connection
and the speaker connection. Bothh of these are illustrated in
this column.

0 ® ol & @
e ¥ 2w

B o4

Those interested in securing information covering wiring sug-
gestions for Yaxley radio convenience outlets may secure litera-
ture by writing the Editor of this publication or the manufacturer,
Yaxley Mfg. Co., 9 S, Clinton St, Chicago, IIL
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How to Get the Most
Out of Your Radio Set

NA-ALD accessories and parts will help get the best results from a radio set. With them
you can get better quality—use power tubes——attach an electric pickup or convert your battery
set to an electric set. Read the story below:—

In the NA-ALD )
line there are over N
thirty different §
Adapters and CON-
NECTORALDS, for mak-
ing every conceivable tube
charge and for converting
battery sets to A.C. sets—
o over twelve different Sock-

No. 906 A.C. Kit-—$10.00 ets—an Electric Phonograph
Pickup—a complete Power Amplifier—individual Audio Cou-
plers for regular or power amplification—Television Apparatus
—Midget Speakers—Phone Tip Jacks—single and multiple Con-
densers—Tube Shields and Power Speakers.

For anyone with an old battery set they want to bring up to

2 2 date or that has worn out batteries or

&" ) tubes, use a NA-ALD A.C. CONNECT-

; g ORALD Kit with any good filament trans-
former. Discard your storage battery and
give your set new life with A.C. tubes.
They will improve its quality and help get

. greater distance. Send for the A.C. CON-
No. 426—Price 50¢ NECTORALD booklet.

NA-ALD Sockets are made in several
types for the set builder. They can be
used above or below sub-panels and with
A.C. or D.C, tubes. Special contacts on
the outside of the tube prongs carry the
heavy current to A.C, tubes without
voltage drop. Colored locater rings guide
the prongs of the tubes into the holes for
them and also add to the beauty of the

g, SE.

The NA-ALD Silencer Socket 481-XS is a cushion
socket for detector and screen grid tubes. Note its
action, absorbing all shocks sidewise, up and down
or pivotally.

The NA-ALD tube shield, universal for both A.C.
and D.C. type 222 shield grid tubes, is adjustable to
fit the varying length of these tubes. A rubber
cushion in the top also clamps onto the glass pre-
" venting microphonic noises. It can be used with any

No.913  UX socket, but when used with the NA-ALD

Price $1  Silencer Socket provides a perfect installation for
these delicate tubes.

To get the finest quality of reproduction from the set you are
building use the TRUPHONIC Audio Couplers and a NA-ALD
Output Unit. These
Couplers give almost
' perfect reproduction
- . % - M and can be used with
!3-“"1‘“@ ﬁfw =g l§ any tubes from 199

¥ T i to 210 power tubes.
Individual TRU-
PHONIC Couplers
require a minimum
of space and being
clad in steel housings
providing perfect
shielding, they can
be mounted close to-
gether. Where it is

| i A€ ConnecTor AL KT

No. 481-X5—Price 65¢

simats | Audic Amplification et

N 3T s Faaim

No. 303—Price $15.00. Output Unit $5.00

ALDEN MFG. COMPANY

A-AL

TRAOE AR

: desired to im-
D prove the qual-
§ ity of a set now
in operation the
complete TRUPHONIC
Amplifier No. 304 can be
used. This amplifier can
be attached to any stand-
ard set and is combvletely
wired ready for use. It will also be found ideal for connecting to
Electric Pickups and for a television amplifier.

.

No. 304—$25.00

Your radio set can now be used
to reproduce music from phono-
graph records through the NA-
ALD Electric Pickup. It attaches
to the tone arm of your phono-
graph and through a special
Adapter connects to your radio
set, reproducing the music through
the loud speaker. If the amplifier
of your set is good very much im-
proved quality will be obtained
with greater volume. The NA-
ALD Pickup sells for only $5.00.
Get one and try it for three days.

No. 502--Price $5.00

If you are not satisfied your money will
be refunded.

The No, 945 Adapter permits readings
to be taken from five prong detector sock-
ets in A.C. sets with the regular D.C.
testers.

Set builders, service men and experi-
menters will find the No. 934 Oscillation
Control Adapter a great time saver. This
Adapter has a little jack clip built in the
grid circuit into which NA-ALD oscilla-
tion suppressor resistors can be slipped.
The Adapter can be made a permanent

gy installation or can be used for test to de-

; d termine correct value of resistors needed.
Resistors are made in 500-600-700-800-900
and 1000 ohms. 25c¢ each.

Fill in the coupon and get the new com-
plete NA-ALD catalog, which is now
ready. You will find many accessories
listed in it to help you improve your radio
set and get better results from it.

f

No. 945—Price $1.00

No.934—$1.25

Dept. CCB2

ALDEN MANUFACTURING CO,

Brockton, Mass.
Please send me the Booklets marked below:
[1 How to Convert Battery Sets to A. C. Sets.
[0 How to Get the Most Qut of Your Radio.
[] What to Build.

] Complete Naald Catalog.

Brockton, Mass.

Tell ’Eme You Saw It in the Citizens Radio Call Book Magasine
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cAow Offers

THE 4 PURPOSE
LIGHT SOCKETAERIAL

AT LAST!

% A better and more FP
I practical aerial. l

BINDING POSTS
CONNECT TO GROUND
OR ANTENNA OF SET

H\ WALL SOCKET

(®)
9%“'6%(2,9/

A Better Aerial or Tobe Would
Never Build It

This Tobe product is GOOD and does the work for
which it was designed. The device combines—a perfect
antenna or ground, a through way power outlet and
eliminates the necessity for lightning arrester. Uses
No current.

Reduces Static Pick-up to a Minimum

Compare this light socket aerial with others—if you
have never used one you are in for a pleasant surprise.
The quiet receptive qualities of this new TOBE prod-
uct will amaze you,

This light socket aerial is TRUTHFULLY better and
is sold by all good dealers with a tral money-back offer,
becaise we have faith in its performance.

Tobe Deutschmann Co.

Canton, Mass.

| nating house current without rewiring.

Corwico A. C. Adaptor Harness

HERE is still some demand for conversion of battery oper-
Tated sets for use with alternating current, and with this in
view the Cornish Wire Co., Inc, 30 Church Street, New
York City, N. Y., has announced an a.c. adaptor harness for
converting battery operated sets of six or less tubes to alter-

The iilustration here-
with shows the harness kit, which may be used with practically
all receivers and wilt fit such sets mechanically and eicctrically.
Due to the d:fference in design and characteristics of the RCA
and the Arcturus type tubes, it is necessary to produce a harness
for each type. Adapters are supplied with the RCA type har-
ness, while the Arcturus cable type tubes require no adapters
and can be used i any set without raising the height of the
tubes. Ample provision is made for the C bias and the velume
control is supplied with all harness.

New Vee Coil Antenna

ESIGNED by Chas. J. Victoreen, Cleveland, Ohio, the new
D Vee coil antenna recommended for superheterodyne and

other loop sets has recently been announced and 1s shiown
in the illustration below,

T

The new and improved design gives greater pick-up, sensitivity
and directional ability with low distributed capacity and low
resistance.  The highest operating efficiency and convenience is
combined with the fine appearance and a beautiful finish. One of
the features which particularly appeals to the users is the pro-
vision for keeping the wires taut, thus compensating for stretch.
Each Vee coil antenna is packed in a separate carton and is ac-
companied with full directions and diagrams for use with tuned
radio frequency sets or any other set of five or more tubes.
Instructions are also included for its use with condensers of
any capacity.
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Build this

modern amplifier

RADIQ
FREQUENCY INPUT

SANGAMO TYPE AX
AUD!IO TRANSFORMER
SANGAMD .00025 MFD. LIsT
ED CONDENSER
WITH GRID LSAK GLIPS
LIST #.50
R.E CHOKE

SANGAMO HIGH QUALITY AUDIO AMPLIFIER

SANGAMO TYPE BX
PUSH PULL INPUT TRANSE
LIST 6.50

SANGAMQO TYPE Hx-171 DYNAMIC
FOR UX-250 or UX-171 TUBES
R

Q9
TYPE GX-210 DYNAMIC FOR
UX-210 oR UX—112 TUBES

LIST ¥6.50
PUSH PULL QUTPUT TRANSFORMER

L4

—-C +C +22Vor +B
QoRIZ2V. + 45V, 45Vor 30V,

ez
2
TETEC o AUDID e 1MFD.
e ECTORY
| SANGAMO
i 502 MFD. J +8
Ll MOULDED | G
(e | ooy
I - g PUSH PULL
T
2MFD. POWER STAGE
2.5V, 15V,
R.%. ] . ARG,
\smsmo TYPE F
IMPE DANGE
LsT #5.00

L
+B —B
135Y  GND.

OR L5 V.
R.C.

MOVABLE COIL ON CONE OF
DYNAMIG TYPL OF SPLAKER
CONNECTED DIRECT TG
SANGAMD SECONDARY

+8
HIGH

gets the low notes

The up-to-date radio is using “push-
pull” for the last audio stage with two
power tubes—the output going directly
to the moving coil of a dynamic
speaker. Thus ample capacity and
energy for those low notes are avail-
able. Such an amplifier using good
transiormers gives a quality of recep-
tion never attained before.

Little Expense Necessary

Sangamo, manufacturers of precision
electrical apparatus since 1899, have
recently completed a line of audio
transformers and impedances which
match the various types of power tubes
now available——and wzhich sell at «a
price considerably lotver than usual for
apparotus of high quality. Tucluded in
this new “X” line is the “AX" audio

transformer which has an extremely
flat amplification curve over the entire
audio frequency band. Two of these
transformers and a Sangamo Output
Impedance to match the power tube
used form the basis for a remarkably
efficient amplifier of the conventional
tvpe.
Push-Pull Amplifiers

The circuit diagram shown above is
the latest and perhaps most satisfac-
tory amplifier developed to date. It
will be noted that the Sangamo Qutput
Transfarmer is cspecially designed for
the particular power tube used and for
a dynamie speaker. That s, the pri-
mary has an impedance to match the
tube and secure maximum energy
transfer and the secondary impedance
matches that of the moving coil of

SANGAMO

the dynamic speaker. The Sangamo
Input Transformer has an accurately
divided secondary to secure practically
identical frequency curve characteris-
tics for both tubes in the stage.

Similarly in the “X” line are found
Push-Pull Transformers to mateh
power tubes but designed for use with
speakers not of the dynamic type.

The cost for the apparatus is shown
in the diagram. The approximate cost
of building the amplifier is only about
$25.00.

Latest Audio Hook-Ups

A free cireular describing Sangamo
apparatus and circuit diagrams of best
types of audio amplifiers will be sent
on request.

SPRINGFIELD, ILLINOIS, U. S. A.
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Official

Service Station
for the Leading
Kit Manufacturers

The confidence of the leading kit manufacturers
is evidenced by our being appointed “Official
Service Station.” You will obtain here the same
conscientious and courteous service the manufac-
turer would give you himself, Our corps of
trained and experienced radio men will serve you
efficiently,

All Parts Are Carefully Matched
and Tested, Before Shipping, for
the Following Popular Circuits
Remler 1929 Citizens 115 K. C. Revised and Com-
pacted for Professional Set Builder...

Power Amplifier for Above..........
Lincoln *“8-80" One Spot Super

Aero “International” Short Wave Receiver -
Scott World’s Record Shield Grid Nine ... ... 128.00
Tbordarson 250 Power Supply and Ampllﬁer .. 101.45
Thordarson Radio Phonograph 250 Push-Pull Am-

plifier for Dealer, Public Address or Demonstra-

tion . . 136.55
Citizens Shield G ... 29.50
Citizens Regenotriac-Regenerative Thre A,

C. Receiver ... 48.24
1929 Silver-Marshall Model Nine Tube Super......... 9520
New Silver-Marshall Screen Grid Six Tube T. R. F.

Receiver .. . 72.50
Halldorson Shicld Grid 5-6 Receiver.. 58.60
National Screen Grid Five.. 72.36

H. F. L. “Isotone” 10 Tube Screen Grid Receiver... 195.00
Power Amplifier for Above... e 95.00
Sargent Rayment 7 Tube Recelver 120.00

Set Builders and Dealers

Write or call on us for prices on any circuit ap-
pearing in any of the radio magazines. QOur prices
are lowest to professional set builders and dealers.

Mail Orders Filled Promptly
Thirty Years Efficient Service
Transmitting Equipment

We have complete line amateur transmitting and
receiving equipment for short wave work., Write
us for any amateur equipment.

M2 H
SPORTING GOODS
512 MARKET STREET

PHILADELPHIA, PA.

I\

Great Greene AB Power Pair

ECENT announcement is made by the Greene-Brown Co.,
R 1500 Ravenswood Ave. Chicago, Ill, of the Great Greene

ADB power pair shown in the accompanying illustration,
this being a combination of the dry electric A and B wunits.
This unit, or power pair as it is called, ts suggesied for any
battery rcceivers of seven tubes or less, which may be easily and
quickly converted to a.c¢. reception at comparatively low cost.
Rewiring of the sct is not required. Any house light socket
supply 90 to 135 volts 60 cycle a.c. current will provide the
power. Thesc units contain no battery in any form. Therefore,
they do not require water or acid replenishments.

The A and B power is turncd on or off hy one control swiich
provided at the twisted cord of the A unit shown at the left
In addition to the unit previously mentioned, the Greene line
includes the Great Greene dry electric A unit, the Great Greenc
high power B unit and the Great Greene A. C, Synchrofiltors,

Beede Test Kit

HANDY test set for the professional set builder or service
A man is announced this season by the Beede Electrical

Instrument Co., 136 Liberty St
The kit No. 80 is iltustrated below.

New York City, N. Y.

One of thc features of the Deede line is the fact that these
test meters are of the socket tvpe for making tests directly at
the socket of the tube. All that the service man has to do is
to remove the tube and inscrt the meter, thus knowing the true
conditions at the heart of the set.

Four types of meters are supplied in the plug-in assembly,
No. 50, 0-300 volts for testing plate voltages in any set: No. 53,
grid bias meter 0-50 volts for chiecking np the proper C voltage:
No. 60, a, ¢, filament meter 0-734 volts for testing the filament
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| Type BNE
! for Models N
#l and K Balkite
i TrickleChargers.

Type BJ
for Model J
Balkite Charger.

The Elkon Replacement Units and those made by the
Fansteel Produets Co. containing the Elkon Dry Rectifier
are the only ones authorized for replacing the acid jars in
Balkite Power Units.

No trouble in making the change—anyone can do it. And
the diffcrence! No fussing and messing with water and
dangerous acids, with the Elkon Rectifier in place all
trouble, attention and adjustment is elimjinated for

5000 hours!?

Increased efficiency, too. With the Elkon Replacement
Units, the charging rate of Model K is increased from
4/10 of an ampere to 8/10; The Model N is increased from
8/10 to 1 ampere; and all of the charging rates of the
Model J are increased 209!

Solid, dry, self-healing, not aflected by line surges, noise-
less=truly the trouble-free rectifier.

ELI(ON, INC.
PORT CHESTER, N. Y,
Division of

P. R. MALLORY & CO,, INC.

Not a telephone switehboard —
operators testing Elkon recti-
fiers and the seasomning

boards in the back-
ground,
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There’s money for you in

RADIO

Wonderful opportunity for ambitious men to win success in
this fast-growing profession

The Radio industry is expanding so rapidly that trained wen are at
a premium. There-is a coustant, urgent demand for opcrators—iactory
superintendents—engincers—service inen—designers—salesnien.

There is no better way for you to succeed in this fascinaring business
than to study the Radio Course of the International (,orre\pondcnce
Schools. This course is new and complete, It was written by prac-

tical authorities in this held. It is endorsed by leading radio experts
and radio manufacturers.

Quincy J. Workmau, of Scranton, Penna,, writes that he has "nearly
doubled his salary” since he tool up the I. C. S. Radio Course. He i
now manager of the Radio Department of a large store.

J. B. McCune, of Donora, Penna.. writes that the I. C. S. Rﬁdm
Course enabled him to start a radio busincss of his own. This same
course enabled John M. Paynter, of the U. 5. Lighthouse Service:
Charleston, S. C., 1o get a position as Radio Operator and Ship's
Electrician. Scores of ther wnen in radio factorics, laboratorie: and
stores report similar progress.

You, tee, can get in on the ground floor if you act quickly. But don't
delay too long. Mark and inail the coupon today and let us tell von |
all about the T. C. S. Radio Course and what it can do for vou.

Mail the Coupon for Free Booklet

e e TR R WD G0 TR e B R N e e O M W ea
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8320-C, Scranten, Penna.

Without cosl or obligation, please 121l e how I van qualify for the

position or in the subjcct, frfore which T kave marked an X:

[] RADIO

{J Elecirical Eugincering
) Eleetric Lighting

(] Mcchanjcal Engincer
(O Mechanical Drafisman
[J Machine Shap Praclice
(] Railroad Posilions

L] Gas Engine Operating
[] Civil Engincering

(] Surveying and Mapping
3 Metallurgy

] Steam Engincering

[] Pharmacy

7 Architect

T Avchiteers” Maeprints
(O Contractor and Builder
[0 Architectural Drafieman
[ Concrete Builder

O Strnciural Engineer

i Chemistry

[J Awtomobile Wark

[J Airplane Engines
gation

Agriculvire und Poultry
[1 Mathemalics

oo

BUSINESS TRAINING COURSES

[ Business Management

1 Industrial Management
[} Persannel Orgunization
[ Trafic Management

[ Bosiness Law

[ Banking and Bankinglaw

{1 Sulesmanship

[ Adveriising

[ Beter Letters

] Show Card Lenlering

[] Stenography and Typing
[] Business Englih

1 Accountancy {includingC.P. AN O Civil Serviee

1 Nichoison Cnst Accounling
T Baokkceping

[] Railway Alail Clerk
£] Common School Subjsets

(] Private Secretary [] High Schoot Subjeets

] Spanich (] French [J Mustrating L Cartinnin
Name...

Address

veltage at the tube, and No. 75, a. c. line tester 0-150 volts, which
plugs mto any receptacle or light socket and gives correct line
voltage.

The comipany js also marketing an a.c. voltage control unit,
which permits control oi the a.c. line, this particular unit heing
used with the alternating current receivers,

New Jewell Catalog

NDICATING its establishment i every branch of the electrical

nmdustry and that the contributions which it has made in the

way of instruments for better radio are only the natural se-
quence of electrical experimentation and manufacturing of clec-
trical measuring instruments, the new Jewell catalog, which is
just off the press and is being distributed, is a revelation for
anyone who may have felt that this company was only interested
in radio.

In addition to making the well known line of ieters
which the radio fan js acquainted, the Jewell organization also
manufactures ohmmeters, galvanometers, wattmeters, a full linc
of portable test meters, railroad tube checkers, head light volt-
nmetersg, student’'s voltammeters, universal laboratory imstruments
X-ray milhammeters, Coolidge filament meters, kilovoltmeters,
polarity indicators, relays, automotive testing instruments, tacho-
meters and a of other the general electric
industry. The range of the Jewell line is so wide that it is a
surprise to those seeing the new Jewell catalog, which may be
sccured by interested parties upon application to the Jewell
Electrical Instrument Co., 1640 Walnut St., Chicago, Ifl

Tobe Light Socket Aerial
demand safe and efficicnt antenna

NSWERING a
A for those who live in crowded city apartments, the Taobe

four-purpose light socket aerial plugs have recently heen
markcted by Tobe-Deuntschmann Co. of Cambridge, Mass. The
socket is Mustrated in the picture herewith.

with

nunmber items for

for a

The Tobe socket aerial plugs into any eleetric lamp socket
or convenience outlet as an antenna, doing away with the trouble-
some and sometimes expensive outdoor antenna. It does away
with lightning arrestors, ground switches and similar units. One
of its chief features is the fact that it allows the use of a light
cocket for electrical purposes as floor lamps or other electrical
wttachments, while at the sanie time providing an efficient and
<afe antenna for the radio receiving set, The device uses no
current, is neat and attractive and no danger may be anticipated
{from shock.

New Sonatron 171 A. C. Tube

ITONEERIXG important tubes is a tradition of the Sonatron
Tube Company, and the latest news from the Sonatron plant

alomg these Tines s the development of the X171 A.C
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OUR DRAFTING ROOM

This staff of highly trained draftsmen is continually preparing the most accurate and complete full size blueprints of radio
receivers and power packs obtainable.

Blue prints are available on all circuits described in the CALL BOOK. Each set of prints is composed of all the necessary
drawings prepared in such complete detail and accuracy as to enable an inexperienced builder to duplicate in every respect
the receivers built in our laboratory, thus assuring positive success and the greatest satisfaction.

PLEASE ORDER BLUE PRINTS BY NUMBER AND NAME

No. 4 Browning-Drake 5 Tube Receiver using National 4 No. 98 Madison Moore International One Spot and PDWEr

Impedaformers Pack Baseboard Job (6 drawings) 1.50
No. 8 15 to 550 Meter Receiver. - No. 99 Magnaformer 9-8 A, C. {3 drawings) 1.50
No, |2 Madison-Moore Super-heterodyne Receiver using No. 100 Tyrman Super Ten for “A” Elimination (5 drawmgs) 1.50
201-A Tubes ... JSRSSRS RSOOSR PE. 1/ No. 106 R. G. S. Octa-Monic Receiver 1.15
No. [3 Browning- Drake 5 Tube Receiver Using Acme Im- No. [07 Bremer-Tully A, C. Power Six.. . 1.40
pedance Amplifier ... .40 No. 109 Harkness Counterfonic 6-Tube Receiver.. . 1.40
No. 14 Browning-Drake 4 Tube Rece]ver Usmg Aud:o Fre- No. 111 Tru-volt "B" Supply . 1.40
quency, Amplification ... 1.40 No. 115 Tyrman Ampllmat "70" (the]ded Gnd) 6 drawmgs. 1.50
Na, 32 Scott “World's Record” Super Elf’hl 1.40 No. 117  Samson “B” Supply and Power Amplifier i.30
Na. 33 Bremer-Tully Power Six.. 1.40 No. 118 Karas A. C. Equamatic (5 drawings) . L.50
No, 37 Madison-Moore “One-Spot™ "Receiver.. 1.40 No. 120 Every-Man Four . 1.40
No. 44 Melo-Heald Super-heterodyne—11 Tub 1.40 No. 122 Phasatrol Deluxe 7- Tube "TRF. Recelver
No. 47 The "Phasatrol Five” (5 drawings).. 1.5 Ingsy .. . . 1.50
No. 48 The Citizens Super Eight............... 1.40 No. 123 World's Record Super len & Power Pack (6 “draw-
No. 55 390 K. C. Super-heterodyne Receiver. 1.40 ings) ... 1.60
No. 36 lmproved Browning-Drake 1.40 No. 124 Hammarlund- Roberts Hi. Q Slx . 1.40
No. 58 “"World's Record” Super Nine. i.40 No. 125  Silver-Marshall Universal & Power Pack (7 draw-
Neo. 64 Aero Seven Tube T. R. F. Receiver (5 drawings} 1.50 ings) . _ 70
No. 68 Improved Remler 45 K. C. Super-heterodyne Receiver No. 126 St. James Twin Four. 1.40
(5 drawings) ... 1.50 No. 129 Remler A. C. Super & Power Supply (9 drawmgs) . 1.90
No. 70 Improved Nine-in- 1-Line (5 dlawmﬂs) 1.50 No. 133 Vacuum Tube Voltmeter.. JUSTORSII -1 1)
Ne. 71 “‘Heot Spot” Fourteen.. 1.40 No. 137 Citizens-Birnbach A. C. 4-Tube Receiver 5
No. 73 Magnalormer Super- heterodyne Receiver (5 drawmgs) 1.50 drawings) .. .. 1.50
No. 76 Tyrman Ten (5 drawings).. 1.50 No. 138 Aero Radio-Phoné Transmitter. o 1.40
No. 79 Silver-Marshall High Amp]tﬁcatlon Super heterodyne No. 145 Victoreen A. C. Super & Power Pack (5 drawings)... 1.50
Receiver (5 drawings) 1.50 No. 147 Custem-built Model Madison-Moore lnternatwna]
No. 8t (928 Infradyne ... . 1.25 One-Spot A. C.—S3ub-panel Job (6 drawings).. 1.60
No. 82 Thompsen Super-hetero e eiver rawings).... 1.50 No. 151 Ultradyne A. C. Commander & Power Pack (5
No. 84 Two Control Equamatic Rece]ver (5 drawings).. 1.50 drawings) . . 1.59
No. 85 Citizens Super Nine (5 drawings)............... 1.50 No. 153 Citizens Shiel rt-Wave Receive . 1.50
No. 86 Thordarson Power Amplifier (5 drawings) 1.40 No. 159 Hagerman 210 A, C. Six Receiver (6 drawings . 1.60
No. 87 Improved Aero Dyne Six (5 drawings).. 1.50 *No. 162 National Screen Grid Five (5 drawings).. . 1.50
No, 89 The New Victoreen Universal Super- heterodyne.. 1.40 *No. 163 Citizens Regenctr]ac (3 tube A. C.—5 drawmgS) . 1.50
No. 93 Knickerbocker Four (5 drawings) 1.50 *No. 167 Scott World's Record SG Nine (4 drawings). . 1.40
No. 94 Siiver-Marshall A. C. Shielded Six.. 1.25 *No. 172 Remler 1929—115 K. C. SG Super (3 drawings). - 130
No. 95 La Peer A, R. Nine {5 drawings) 1.50 *No. 173 Aero International Four (4 drawings} . 1.40
GRAPHIC WIRING DIAGRAMS
No. 20 Silver-Marshall Improved 7 Tube Super-heterodyne No. 135 Electric Phonograph Power Pack .60
Receiver ... .30, No. 136 Citizens Crystal Receiver.. .60
No. 21 All American 5 Tube Toroid Receiver .60 No. 139  Silver-Marshall Shield Grid Super .60
No. 26 4 Tube Non-Radiating Receiver using Audio Fre- No. 140 Citizens Radio Frequency Amplifier. .60
quency Amplification ... .60 No. 144 AmerTran Power Pack... .60
No. 38 Premier 6 Tube T. R. F. Receiver.. .60 MNo. 146 Citizens 115 K.C. Shield Grid Super .60
No. 65 Nahon.al Browning-Drake with Power Amphﬁer 60 No. 150  Samsen Push-Pull Amplifier & Power Supply. .60
No. 77 James Semi- Portable Recejver......... 60 No. 154  Silver-Marshall 4-Tube Shield Grid Receiver .60
No. 88 Two Tube Browning Drake with Power Suley 60 No. 155 Thordarson Shield Grid Power Amplifier.. 60
No. 10l World's Record Economy Super 8 60 No. 156 Hot-Spot Fourteen Using a Shield Grid Tube.. .60
No. 108 Aerc A. C. Seven T.R.F. Receiver.. .60 *No. 164 Thordarson 250 Amplifier.. 60
No. 110 Lwnch-Amsco 5-Tube Receiver... 60 *No. 165 Citizens SG Booster Stage.. .60
No. 114 Lynch-Hammarland 5-Tube Rece .60 *No, 166  Silver-Marshall SG Six...... .60
No. 119  A-B-C Eliminator for D. C.... 0.60 *No. [70  Silver-Marshall SG Super Nine.. .60
No. 127 Silver-Marshall Shield Grid .60 *No. 171 Thordarson Dealer's Amplifier... 60
No. 134 Nine-in-Line A. C. Operated... 60 *No. 174 Sargent-Rayment Seven Receiver... .60
SCHEMATIC WIRING DIAGRAMS
*No. 164a Thordarson 250 Power Supp]y and Amplifier.. 50 *No. {70a Silver-Marshall 8G Super Nine .50
*No, [65a Citizens SC Booster Stage... .50 0. 171a Thordarson Dealer's Amplifier. 50
*No, 166a Silver-Marshall SG Six. .50 *No. 174a Sargent-Rayment Seven Receiver. .50
*No, 168a HFL Isotone........... .50 *No. 176a Lincoln “B-80” One Spot Super. .50
*No, 169a Halldorson SC 5-6. 50 *No. 177a Tyrman Imperial Eighty 50

*Circuits descrlbed in present issue,

Any of the above blue prints will be sent postpaid by return mail upon receipt of the proper amount or they can be
obtained from any of the Radio jobbers advertising in this publication. C. O. D. orders not accepted.

CITIZENS RADIO SERVICE BUREAU

508 So. Dearborn Street 7th Floor Chicago, [llinois
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HAMMARLUND’S
New Contributions to
Modern Set-Building

Knob-Control
Drum Dial

Tnmatched beawty and a contral
mechanism  that would delight a
watchinaker.

The control kuob is uniquel:
planed to be placed i any position
i the panel destrable for attractive
balance.
Numbers and
from the hack.

degrees luminated

“Battleship®
Multiple

Condenser

Leader o the gangs.  Tuth

strength as well as  perlormance,
Die-cast framc, irec-mioving rotor.
Seetions  accurately  matched 1o
within % of 1% (plus or minus).

Recesses in the {rame permit direct
attachment of new type Hammar-
lund Equalizing Condensers for ut-
most precision.

AMade In 350 mmfd. and 300 mmid.
sizes, with (wo, three and four
gangs.

For the
Short-Wave
Fan

Plug-in coils covering
the short-wave bands
from 8 to 215 meters.
Extremely low resist-
ance; wide{y—spaced
plug-in terminals. lA(ﬂ—
justable primary, held in . .
any position by friction. Shield-Grid
Coils

I’Z\Ccmi(nall_v crictent  Towe
resistance, space-wound, sclf-
supporting inductance. 2 in.
in diamcter.

A ligh-impedance  primary
with  three taps for  desived
pick-up and seleetivity.
Antenna coupler and R Y.

Transformers  for use with
either 0005 mfd. or 00033
mfd. condensers,

Vertical mounting g, Coene
ventent soldering fonninals,

I vite

oiher wew Flammarbund dezelopmenis

for fileratinre on these ond

MANUFACTURING CO.
New York, N. Y.

HAMMARLUND
424.438 W. 33rd St.

For Beter. Radio

ammariund

PREC/ISION

PRODUCTS

Recognizing that the 171 and 171A did not give perfect re-
sults in a.c. sets, Sonatron engineers set themselves to perfect
a tube which would be Dbased on the requirements of a.c. cir-
The X171 A. C. is the result of constant experiment and
research this direction. [t is created especially for the 171
sockets in a.c. sets.

It offers far longer life than has come to be expected of the
171. At the same time, volume is appreciably increased—and
the tone quality is correspondingly better.

This newest Sonatron achievement has opened up a big field
of sales to dealers, who can replace the hundreds of thousands
ef 171s now used in a.c. sets, and also sell this tube with their
Thus again has Sonatron’s progressiveness
given its dealers a greater opportunity for profits.

Halldorson Push-Pull Audios

FCENTLY designed for quality reproduction, the Hall-
R dorson push-pull audio transformer illustrated below

“utilized in the Halldorson kit described clsewhere in this

cuits.

in

new a. €. set sales,

15

1SN,

It ie also made available to the set builder through the con-
ventional jobber channels, together with a line of other mer-
chandise which the Halldorson Co., 4745 N. Western Ave,
Chicago, Il1., is presenting this season.

By a special design of laminations from a high grade of steel,
the core is made exceptionally cfficient. The same type of core
used in all of the Overtone models, whether push-pull or
straight audio. The Halldorson line is rounded out this seasan
by the production of power packs and ABC supply units.

15

Master Voltage Control
NNOUNCED by the Master Engineering Co., 122 S. Michi-
gan Ave., Chicago, Iil, the Master voltage control is illus-
trated below and is described as a recently invented device

which is necessary on all alternating current sets. The device
consists, as shown in the illustration, of a unit which is plugged
into the light socket, having on its side outlets for four different
line voltages. These line voltages arc clearly indicated so that
the proper selting may be had to correspond with the hue volt-

e of the set wrer in his parviewlar distoict,  All that is necess=ary

oagy!!
st

SreRenoL0 Bl

Wi

the

o do 15 w0 ascertain fram power cowpany the maximum
Ime voltage and plug the a.c. set into the outlet of the Master
voltage control to correspond to that line voltage. The unit has

o moving parts and once installed it requires no further attention.
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ANNOUNCES

10BE

With Pride and Pleasure
A New Condenser—Trade Marked—Surgproof

he guarantee them?

. . $5.00

T

o)
., 7

For Sale at your Dealer

The test of a manufacturer’s faith in his products is how long will

Surgproof Condenser carries an immediate replacement guarantee
if defective within a year.

SURGPROOF Condenser has a safe working voltage of 1300 volts
D. C. and is recommended for any high-voltage amplifier using two
210 Power Tubes in Push Pull or the new 250 Tubes. Encased in a
familiar Tobe Silvered Case 4%%2"x5"x1%".

Type 1302—2 Mfd. . Type 1304—4 Mfd. . . . $9.00

L TOBE DEUTSCHMANN CO., CANTON, MASS. ]

Tell 'Esn You Saw It in the Citizens Radio Call Book Magazine
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For Better
Radio Results!

Phasatrol

Tieg. T, 8. Tatent Off

A True Balancing
Device for Radio
Frequency Amplifier

mensed by Rider Radm
LoB-2-106; 7-27

’ l‘.\ts Pendiug.

N _comstructing a_ veceiver
using R.T. amplification. it

'2\4

is important to insert a
Phasatrol for cach stage «f
R.F, amplification o suppress
and control AF. oscillations.
Alfter installation ol DPhasa-
trol, it is ssible to adjusr Hs
\auahle resistance 1o a perma-
nent wvalue for an amplilying
tube so that no Mrther chance
of osciltations breuking onr s
experienced. . .
This device 15 excellent ine
use in purchased sets to cure
them oi the R.F. oscillation
habit, Very casy to install even
by a novice. Price $2.75 each.

Truvolt

TR Trurent 1,676,869 and Patenis Pending

All-Wire
RESISTANCES

The ideal variable, fxed aml
tapped voltage cnnlxolx and re-
J51aNces IUY use l“ CU“"UUC‘
tion of climinators or receivers.

Tl'uvn]t Variables simplify

- Eliminator construction hy
ehmmatmg dithcult calculation
and  making 1Il adjustmenis
casy. 22 stuck sizes, $3.50 cacly,

Truve It Tixed Resistances
are adjustahle to different set
values by the use of shding

clip taps—an exelusive Truvolt
feature! Made in all desirahle
resistance  values and  curren
ratmgs,
Electrad spcclallns oz ll
}11311’55;(1)1?5 line of Contreis iov oIl Radio
Pending Turposcs.

Tear out and mail coupon for
Full information

immemneewce CUT HERE a-escasasa -
ELECTRAD, Inc
Dept. E-9, 175 Varick Street, New York
Please send me descriptive cireulars an ibe follow-
ing produets and put me on your mailing list [ox
similar literature.

Ceneral Circular.

‘Conatrel Volume Controls,
ceeeeeeeoMhigsatrols.
“ioyally Variuble Resistors.

‘Fleetrad Control Aannal™
far mailing) .

CWhat BOEloninator Slhall 1 Build? (En-
¢lose 10¢ for mailing).

{Encluse 1Uc¢

I am particularly intervested in.. Ll
DT T PO S PSR SRRSO

AATESS e

ELECT

Inc

Tell

Amperite Blue Book

ADIG fans imterested in the
recent announcemcent of the publication of the
Blue Book, recently revised by the Radiall Co.. manufac-
Amperite automatic current controfs. In the past this
to radio fans becausc of the

and experimenters will be

Amperite

turers of
booklet has been
amount of data which it contains covering filament. control in
many circuits. Now the edition has been further brought to
date to cover new progress in the industry up to the present
Copics of the hooklet may be secured by writing the
50 I'ranklin St., New York City, N, V.

Two new types of Amperites have been recently an-
nounced, these being for alternating current tubes heing
known as Amperite No. 226 for the UX-226 and all similar tyvpe
tubes; Amperite No. 227 for the UY-227 and all similar type
heater tubes,

quite interesting

moment.
Radsall Co.,
also
and

J-M-P Submariner

I'TH all of the excitement on the part of the lstener

concerning short wave brodadeasting, to say nothing of

television, the Submariner manufactured by the J-M-P
Mig. Co.. Milwauvkec, Wisconsin, 1s of interest. Lt s illusurated
below.

comipact device that is uscd
to plug In on auy rocciver m the detector tube.  1r
has @ scnsitive Jow loss civcuit and permits reception on wave-
lengths helow 200 meters. No wiring changes are required for
the receiver with which 1t is to be used.

The Submariner is o neat, sturdy,

place o1

The device consists of a (uning dial, tuning condenser, a tube
socket, a plug, a cable z2ud a cabinet. It is made 1 three models,
the fHirst for the battery operated receivers and covers a wave-
length of 20 to 68 meters; the sccond is the a.c. maodel for use
with allernating ent receivers and covering the wave band
from 20 tn 68 Another model is known as the inter-

curr
meters,

LIFE-TIME DX AERIAL JasEN

Non - ¢orrosive—
30 It lemgth—
volume of 130
. feer aerial with
seleclitity of 30
foot antenna,
x Assem bled—ready

. - _ Ee (0 slring up—ail
Guaranteed Double Yolume and Sharper Tuning Bty
4 dered or riveted.
Rings are heavy gauge solid zine. Termils wusing a powerful aerial jn 30 fL
space. Duplieates in design and malerin). The aerials used by largest Braad-
ng Stations. Sharpzns taniug_of any set, because of short length. Lut
has emormaus Pick up beeonse 130 0t of enameled 12 ga. wre iy used.
Insures more wniform veception.  Non-corrasive fealure insures long life and
100 % ellicicuey at all times.  “Touly a $10 OO

Yite Time DX Aerfal.” List...._..... SISt IeTyTyy
No. 60—Length 60 ft. Price $12.50
{Same deseription as ahove, cxeept

“Big Boy' size. Best for ITuropeun tesls.
that 300 ft. of wire is used making this the most efficient ond powerful
aerial ever made.)

Manufactured by

THOROLA RADIO PRODUCTS 8.5 2intasi:

'Ew You Sawe [t in the Citizens Radio Call Beok Magazine
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w! Tripl-Tone

the most amazing speaker
ever built!

ERE is an ingenious arrangement that brings a new de-

light to every radio enthusiast. One turn of the dial and
vou have perfect cone reproduction—another turn and the
wonderful tonal qualities of the air column chamber are at
your command—and another turn of the dial blends these two
together in a manner that will instantly surprise you. Being
compact it will fit into consoles or cabinets or with table
models if can be arranged as desired. Overall Dimensions—
934"x1634"x854". Clip and send the coupon below for com-
plete information.

Price 330,00

Molded Wood Tone Chambers

Assure You the Finest Repreduction Possible!

The sweet. mellow tones of this graceful, compact, molded wood tone chamber
malkes any radio set a beautifu! musical instrument. Natural reproduction of all
notes—high or low——without distortion or overtones is the result of this scien-
1ific construction that so closely follows the basic principles of the violin. The
lover of music will here find the effect he has long searched for—one trial will

convince vou. Send the coupen today for detailed infor-
mation.

Molded Wood Tone Chambers [or Consoles and Cabinets are avail-
able with either 6 ft. or 8 ft. air columm. There is no mounting
problem. They arce shipped already mounted in light weight box that
lits neatly into cabinet, or can he placed in any other convenient loca-
tion when console space is not available. Ovev-all dimensions of the
8 [t. size are 21x18x15 in. and the 6 fi. wicasures 15x12x12 in.

Price—With 6 ft, Chamber, $13.00; 8 ft. size, $18.00

This Beautiful, Compact Table
Speaker is built to withstand
powerful A, C. Operation!

All the advantages of the
AMolded Wood Tone Chamber
have been huilt into this won-
derfully fimshed table model,
The new TFairfax “Green Cap”
unit combined with the non-
vibrating., nou-mctallic tone
chamber provides rrorpd T
that will meet

THE “GREEN CAP” UNIT

Eliniinates Distortion!

This sturdy it was designed par-
ticularly to withstand the power of
A.C. operation. It eliminates distor-
vion and will retain the full range of
tonal frequency even under the out-
put of large power amplifiers, Send
today for complete description of §
this efficient reproducing wnit—clip
the coupon below!

Price $6.00

www americanradiohistorv com
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Dynamic in

ensen

DINANMIC SPEAKER ™

Principle

—~butf Supreme of all
Speakers because of
Peterl. Jensens Application
of this Famous Principle

Laboratories, scientists and engineers every-
where vouch for the superiority of the Jensen
Dynamic Speaker because they can readily see and
hear the difference between Jensen design and the

ordinary application of the
dynamic principle,

The public, too, realize
Jensen superiority because
Jensen Dynamic Speakers
sound better to the car.

All models of Jensen
Dynamic Speakers are suit-
able for operation with any
type of amplifier. The field
current consumed is exX-
tremely slight and long rec-
tifier life is assured in A.C.
inodels.

Two big factories are
now necessary to meet the
demand for Jensen Dynannic
Speakers further attesting
to their preference by radio
set manufactiirers and
OWNETS.

Jensen Dynamic Speak-
ers are available in types to
operate with conventional
sources of current supply,
Gto 12 volt D.C., 100 to 120
volt A.C. and 90 to 130
volt D.C.. including regular
110 volt D.C. house lighting
current.

T nie

~emekenetinn and

Jenseh Model 8
Jensen Model 6 Cabinet may
be hed willl any type Jensen
Dynamic 3peaker Unit, Prices:
£55.00 with D4 Unit, $55.00
with D5 Unit and $70.00

with D4 A.C. Unit. Model 7
in a Console type. FPrices:
$70.00 to $90.00.

Jensen D4 or DS Unit

T4 Unit operates wilh from 6
to 12 volls requiring .4 of an
ampere at G volts, Price
$40.00. dodel DD operates
with 90 (o 180 volls D.C.

including 110 vole 1.C. house
lighting current.
millismperes  at
Iviee $43.00.

Requires 40
90 volts.

\

changeable coil model, which Is the same size and same appear-
ance as the other models but having sockets in the rear into
which the different wave band coils are plugged.

Yankee Tube Tester

HIS tester, known as the Yankee S-550 made by the Lund-
Tquist Tool & Mfg. Co., Worcester, Mass.,, and illustrated

in this column, has been designed to meet all the require-
ments of testing practically all of the different type tubes now
in general use, including a. c. and d. c. types, as well as a number
of the two element rectifier tubes. It is also an efficient and
easily operated tube reactivator and may be used for this purpose
on all tubes having a thoriated tungsten filament.

This feature in combination with tube testing is unique and
idea inasmuch as when a tube is tested and found unservice-
able, it may Dbe either reactivated or proved worthless without
further delay. No batteries of any kind are necessary. Current
used for testing is taken directly froni the 110-volt 60~cycl'e:a. c.
line. The flament, plate and grid voltages are supplied by a
special transformer. Its construction is extremely simple and all
parts are mounted on a genuine bakelite panel, all connections
being permanently wired and soldered.

Dubilier Spark Suppressor

NEW type of interference prevention device intended for
Ause directly across sparking or arcing contact points, is

now announced by the Dubilier Condenser Corporation of
New York City. Aside from reducing the sparking or arcing,
thereby preventing ‘“freezing” of points and also adding ma-
terially to the life of the points, the Dubilier spark suppressor,
Type PL 1083, effectively prevents interference with radio re-
ceivers in the vicinity. Also, this device serves to eliminate
errors in operation caused by sticking contacts. In the increased
life of costly platinum contacts alone, the use of this spark sup-
pressor soon pays for itself, quite aside from the prevention of
interference with radio reception.

Thrornotn
For Perfect Reproduction!

) ““wmrmwn%\um. .

Newest and Best Dynamic!
No. 6 D.C. Chassis, $25.00

For mounttng in console or phonograph.
VWorks from your 6 volt A Bat.

No. 110 A.C. Chassis, $32.00

For mounting jn console or phonograph.
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. with your nstant

. Be sure to hear it be-

e vou consider anv other
spealcer—send tndav for litera-

turc—use the coupon! ;
,A Price $25.00 !

~oLDED WOOD PRODUCTS

Incorporated

219 West Chicago Avenue Chicago, Ilir

Tell "Ein YVou Sazo It in Hhe C
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No. 111v
Cabiner,
In beautiful Walout Uatl
operate direet from 110 A.C. ane
Plueg In."

Sales Division
THOROLA RADIO
PRODUCTS
110 East 21st St Chicago, I
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A/OW-~Make Your Radio
Clear as a Bell~

Q. ~with Marvelous New
3 GROUND AERL

TR R

/ .
" Sub-Acrial Endorsed . .
e e Get Amazing Distance, Greater

Ay 1025, Volume and Finer Selectivity

1 aa very g]ﬂﬂ io srate lhat]uflger
resting many Aernals in oy Labo- . . )
tatoty 1 find your Sub-Aerial is the WIthOut Dlstort]on

Nest for clarity of tone and elimina-

e (,]Lfn;tzt,}fgm?l?fh-foﬂtm‘sﬁfiﬂﬂ]‘loﬁ HY go on listening to terrible static and other mad-
lope felt wimb amdp the Radio dening outside noises? Now you can get the real
“UA B. Jolmsen, Radio Engineor, music your present Radio is capable of giving, by hooking
Chicago, May 0, 1028 vour set on to the g:]ear; practically static free ground
Received my Sub-derial and it has waves with Sub-Aerial. The air is always full of stalic
Daeh, nstalled as per  directions. and your overhead-aerial picks it up and brings it to your
We are more than S‘:]@lv‘:ﬁ?(l w_uh the s ic 3 hy stav i 1 ir—wh o ]
results, The tone is Imarvelously peaker. 5o why stay i the air——when you can use the
S\l_&;ﬂ.rW:}\l‘[}]&ou}i}.utuliloigﬁL];glt'er(l:'}:-;:\t]iyi!}‘f;; whole earth as a static and noise filier with Sub-Aerial?
hack to an outdoor aerial under any SUB-AERTAL is a scientific, proven system of taking
nredmslnge, Nely] s the radio waves from the ground, where they are filtered
= 1416 Juncway Terrace. /- practically free of static. It Drings these filtered waves to

vour radio set clear of static and interference common
with overhead aerials. The result is positively clear re-
ception, remarkable selectivity and greatly increased vol-
nme. The overhead aerial is a thing of the past becausc
it 1s the weak link in radio. SUB-AERIAL has replaced
overhead aerials because SUB-AERIAL is 100% eff-
cient. How can vou get good reception without one?

Low Original Cost—No Upkeep Cost

SUB-AERIAL costs no more than an overhead or
loop aerial and less than many. Its first cost is the only
one. SUB-AERTATL is permanent. No trouble—no hard

work, or risking vour neck on roofs.

25-Year Guarantee

SUB-AERIAL is guaranteed against auny defects in
workinanship or material and against deterioration for
25 vears. Any SUB-AERIAL which has been instalied
according to directions and proves defective or deterio-
rates within 25 years, will be replaced free of charge;
and alse we will pay $1.00 for installing any such new
replacement.

TRY IT FREE!

We know so well the surprising results you’ll get that we’ll
let you put in a Sub-Aerial entirely at our Risk. You be the
judge. Don’t take down your overhead Aerial. Pick a summer

st

night when static and noise interference on your old Aerial 5 K-

are “Just Terrible.”” If Sub-Aerial doesn’t Sell Itself to You C B d
Right Then on Performance—you needn’t pay us a cent. are e ]nstalle
Send for “all the Dope on Sub-Aerial.” You’ll he surprised. ] .

Do it NOW. in a Few Minutes

UNDERGROUND AERIAL SYSTEMS

St. Clair Bldg., Dept. 502-M.S.
Cor. St. Clair & Erie Sts. Chicago, IIL.

Underground Aerial Systems, e
Dept. 502-M.S. St. Clair Bidg., | '
Cor. St. Clair & Erie Sts., Chicago, IIL i

Send me complete information on Sub-Aerial, Proof and |

Free Trial Offer. No cbligation,

= wirh-SUBAERIAL

Tell "Em You Saw It in the Citizens Radio Cell Book Magazine
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Beede Radio Necessities

For Set Users and Repair Men

Beede Socket Test Meters for making tests directly at the
socket. Note how easily they are applied. Simply remove the
tube and insert the meter and know the true conditions at the
heart of your set. Q'With a Beede Socket Test Meter any set
user can quickly and easily determine minor troubles and save
expenses and inconvenience. @[ Beede Socket Test Meters are
just as necessary for a set user as a tire gauge is for a motorist.
QU The four Beede Socket Test meters are as follows:

No. 50—0-300 volts, for testing No. 75—A-C Line Tester, 0-150
égf vlate Vollage of tubes “;3333 volts. Plugs into any receptacle
Xo. ;-—Gnd Blas Meter 0-50 R
volts, For checklng up the proper  line voltage .
“CM yoltage..vnnnn. ..$3.00

No. 60—A-C Fllament Meter {(We also furnish an adapter for
0-734 volts. For testing the ﬁla, converting from 4 to 5 prongs)

ment voltage at the tube..... $3. PriCe oeoereeiemsncsseeneesnrenreneenn - $1.00

or light socket and gives correct
$3.00

Kit No. 80

The above meters furnished in
Leatherette carrying case,
complete with adapter, $15.00.

BEEDE AC VOLTAGE CONTROL

Provides tube insurance at a low cost.
The Beede Voltage Control can be in-
W stalled in one minute on any
P s M Electric set. By simply turn-
(i ing the knob until the pointer
rests on thc black
line, the user is as-
sured that he is get-
tmg the greatest effi-
ciency firom, his sct
and eliminating the
danger of burning
out tubes.
Made of Bakelite and
Jguaranteed

$8.00

Tf your dealer cannot supply you fill out the coupon and we will
ship you direct prepaid at the list prices. @€ Trade Discounts
allowed to Professional Set Builders, Dealers and Jobbers.
{ Write for our printed matter and prices.

BEEDE ELECTRICAL INST. CO.

136 Liberty St. Dept. A New York

COUPON ?;ZSE?_]%BEER%&E CSTTR ILSEAWL vlé’rfi‘ CI(':I‘%

BERDE 3
ACLINE CONTROL I

Inclosed find check or M O, for the following meters, for which
I enclose § e [T

| |
)
! 1
! I
1
‘ }
]' ShID £0u .t ee oo
! i
! 1
! 1
9

Dubilier
C

SOCKET POWER

ondensers

“Blowing” condensers
is one of the indoor
sports of every radio
fan who tries to save a
few cents in buying
socket power conden-
sers. Dubilier conden-
sers are built with one
idea in mind —quality
plus a higher factor of
T trngonns safety than seems
Thordarson Power Pack, the necessary.

AmnerTran 210and 216 Bor
281 Filament Recrifiers. Full  You can forget the conden-

instructions in every carton, . oqe
Price $17.50. sers—if they are Dubiliers.

A Light Socket
Aerial that works
—or Money Back

No need to wonder if the
Dubilier Light Socket
Aerial will give you
smoother reception with
a minimum of interference or static. No current
consumed. Sold by good dealers on a 5 day,
money-back basis. If your
dealer can’t supply you, write
direct to us. Price $1.50.

Free catalog to interested radio fans.

Reg. U.5.Pat Oft. DURBILIER CONDENSER

CORPORATION
New York

4377 Bronx Blvd.

The ALVON ~

Custom-Built

Radio

Just the thing for
your vacation! Witha
weight slightly under
30 Ibs., fully equipped,
dtmensions of 134"
hlgh 1414” wide and
874" deep, the AL-
VON CUSTOM BUILT PORTABLE offers
you the features of TONE, SELECTIVITY,
SENSITIVITY and CRAFTSMANSHIP, un-
surpassed by any commercial receiver on the market.

Agents desired at once, Write today for special
proposition and descriptive literature

ALVON RADIO LABORATORIES
716 West Madison St. Chicago, Illinois

Tell ’Em You Sazo It in the Citizens Radio Call Book Magazine
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Constructional Aids

by DeJUR

Radio [requency chokes properly used
aid appreciably in the quest for re-
ceiver stability: minimize regeneration
and improve 1one guality. The Delnr
RF choke coil is admirably suitable
wherever retardation ol radie frequency
currents is required. Available in 83
and 125 milhenvys induclance values.

Because of filament wiring, perfect
electrical halance in AC f[lament ¢ir-
cults is obtainable only with center
tapped filament vesistances. The DeJur
adjustable strip resistance available in
all values Dbetween 1 and 2000 ohms
makes possible accurale electrical hal-
ance in all filament circuits.

Pin jacks are much mere convenient
than hinding posts, especially in cramped
quarters. The DeJur pin jack is suit-
able for subpanel or panel mouniing
and is an excellent means of connection
between the set and the loud speaker.

Write for descriptive literature

DeJur Propucts

199 LAFAYETTE STREET, NEW YORK CITY

141

AConsole or Cabinet by “FRITTS”

Is the Final Touch of Excellence
FOR THAT CUSTOM BUILT RECEIVER

Built for

LASTING
BEAUTY

Made in

SOLID
WALNUT

Opened view of the GLENCOE NO. 731

THIS is just one of our several new Super-Models in Consoles,
equipped with electrical phonograph turn tables. OQur new de-
gigne in speaker furniture are also an innovation in Radio.

If interested, just drop us a card, We wil] be pleased to send you
our descriptive booklet with illustrations and camplete specifications.

D. H. FRITTS & COMPANY

R-604 Hearst Building CHICAGO, ILLINOIS

' STOPS AC TUBES from BLOWING!

Installed in an instant

Chieeks all house current velrage In ex-

cess of 110 volks, agailst
averloading curvent yes (a
daily neenrrencee cverywhers Acts as
fuse in ease of short cirewit in set,
rubes and sef wiring remaining unhurt.

I3 lightning arrester. Alzo LllL‘CkE line
tafses caused by eleclrie wppl g3 in
s ate an lome. For any AC ‘Fube of Eiiminator

(SOLINE 275 5. .t
CORP. $
AMERICA 1

NEW YORK CITY NI

Manufactured by:

Dealer’s Write for

and INSULINE CORP. of AMERICA g2 en
-Iloh'blcl;’s Standard Products Since 1921 pleta
nqulrles

Telovision
Kit

solleited  Insuline Bldg., 78-80 Cortland St., N. Y,

1uum0$?'

Berawik offers set bLuilders bigger barzaing—
bieger opportunities to make maoney this sea-
son.  New sets, new kil ideas, all the leading
parts. dynanic speakers, supplies, cte. T.owest #
reck-hottom  prices, bigger stocks, quicker
service. Send for Big Bargaln Boeok today
—free.

Barawlk Co,,38C Canal Sta.,Chicago,U.S.8.

Beautiful, Durable
CELORON PANELS

for These Popular Kits

Citizens 115 K.C, Super;

The Tyeman Ten:
Front Ianel. .. ...

Tho Tyriman Sevent

gach $6.70.  Nub-lumel..  each $3.40

Front Panel...... ach $6.00.  Mub-Pael.....coch $5.40
Melo-Heald Super- her.erodyne'

Tront Tancl. Ceaell $6.00.0 Sab-Tanel . euch $3.36
The '*Hot-Spot™ Melo-Heald Fourteen:

Front Panel . _each $7.20.  Soh-Pauel..  uch $6.02
RAoro Seven Tube T.R.F.:

Front Puuel..... _cach RG.34.  Nnb-Panel . cath $5.20

B.-T. Power Slx:

Tront TPanel..... . eacl $3.72
St. James Upright Elght Super heterodyne

Sub-Pavels {2}, Ter set ol 2o §6.00
Karas Equamatic—2 Dlal:

Tront Pancl.... .eaech $5.50.  Snub-Pauvel ..._each $6.00
“‘World’s Record'" Super Ten

Front Pauel..... .cach §6G.30.  Sub-Panel.. __each $6.80
Magnaformer Super-heterodyne:

Tront Panel . _carh $6.40.  Sub-Lancl_.....ecach $6.50
Victoreen Super-heteradyne:

Frapt Panel...... .cach $5.64

Victoreen Universal Super- heLerodyne Single Dial:
Cront Panel.......each $5.8
H.F.L. Nine-In-Line. Model 28.

Tront Panel_.. _each 2620, Sub-Panel...._.each $§3.70
Knickcrbocker 4:

Front Punel.....esch §3.00. Sub-Tanel._. .. .each §3.90
Thompson Supgr 71

Front Panel.__... each 8§5.24, Suh-Tuncl._....each $4.38
Thordarson Power Amplifier:

Front Panel.......each $£0.00. Sub-Tanel.......rach $0.00
Camfield Super Selective 10:

ront_ Panel._.... each $6.90.  Sub-Pancl.... cach $3,06

Camfleld Seven:
Froul Panel
Citizens Super 1

cach %7.32. Sub-Tanel..... cach R6.58
cach &i.80. Sub-Tanel......cach $6.238
Fraonl. Panel......each $4.46.  Subh-Tanel.. mch EE R
Suh-Panel with Am. Radio Hardware  Sock

Mounted .. ~.....each %5.50

If Your Dealer Can ¢ Supply )’ou Order from

THE CELORON CO., Bridgeport, Pa.

Tell "Em YVoir Saw 1t in the Citizens Rudio Call Book Magazine
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Hand-Fitted
RESISTANCE

O matter what the ctrcuit, you

st have proper resistance
values. Don't take any chances with
the variables and unknown factors in
any radio circuit! Tf you would avoid
mere guesswork, use Clarostats with
their positive, micrometric, hand- fitted
resistance.  Available in a tvpe and
resistance range for every radio pur-
pose. Just for example—

Grid Leak, Volume Con-
trol and Standard Claro-
stats, intended for panel,
sub- panel or haseboard
mounting in short-wave,
broadcast or long-wave
receivers, in power units,
in power packs, and other
assemblies,

Duplex Clarostat, com-
bining two variable re-
sistances in a single
unit. Screwdriver ad-
justment. Ideal for cir-
cuits where proper re-
sistances must be pro-
vided—and then left

alone,

Big, husky,
Power Claro-
m stat, to take the
P place of guess-
work wire-
wound resis-
tors. Adjusted
to best operat-
ing conditicns.

And for those who wish to use mi-
crometric resistance in convenient ac-
cessory form, there is the Table Type
Clarostat. With handy connecting
cords and block, it may be instantly
applied to any receiver or loud-speaker
for volume, tone, sensitivity, regener-
ation and other control. No tools. No
bother, No engineering skill.

jor literature on Clarosiats and how to use
them in bettering your radio, whether old
or new, homae-nmade or foctory built. Betier
still, semd 25 cents in stamps or coin for
“YHE GATEWAY 10O BEYTER RADIO™—

the best investment you ever made in radig.

CLAROSTAT MFG. CO.

Specialists in Variable Resistors

285-7 NORTH SIXTH STREET
BROOKLYN, N. Y.

CLAROSTAT

FhED h‘Em :
STEINITE RADIO CO. )

PAUL A-CHAMBERLAIN
CHIE? TN GrTEn
MOHAWK CORF. 07 ILL.

HESE engineers know that

POLYMET Condensers will
“stand the gaff” of the varied
operating conditions existing
throughout the country, thus as-
suring the perfect performance
of their receivers wherever sold.

That’s why they specify “POLY-
MET” whenever it's a matter of
electric set essentials. Why not

do likewise? You'll find it pays .
to follow such leaders. HERE 1S nOo
Send for our latest catalogue, GueSSWGI]i about

showing the complete Polymet ® o ®
line, including many new items, t]lelr DeCISIOH

and circuits in which Polymet is
specified.

Polymet Manufacturing Corp.
609 Broadway, New York City

POLYMET PRODUCTS

TRADE MARK

50,000
FEET OF RADIO

50,000 square feet of floor space in a large,
modern building devoted exclusively to ra(ho
Tremendous stock of latest kits, parts, acces-

sories and sets in improved designs and styles.
Write for Catalog “C".  Wholesale Prices.

Allied/Radio
CORPORATION
TII W. LAKE STREET, CHICAGO

Tell "Em You Sazw It in the Citizens Radie Call Book Magazine
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Table Madel in Solid
Mahogany Case
G volts D.C.
A0~ %4050
S0 vl D,C
44094 - -X53.00
llll vilts ALCL

1b—3

Dependable Dynamic
Speaker
6 volts D.C
4306—%29.50
90 volts T.C.
+390—3%33.00
110 volts A.C.
£310—3%$290.50

The definite superiority of the Dypnamic Speaker is an accepted fact.
The determining factors in the decision as to which type to buy should
be Dependahllm —quality of workmanship and materials—rchability of the manuiacturer—and price.

The Muter Dynamic type Speaker embodies every feature of desirahility. Tt was designed by n‘ltiunally
known eaginecrs, with the sole thought in mind of making the hest possible repradmer regardless of
price. Every part used in its construction js the finest that money can buy. For example, thc rectifying
wnit in the A'C. model is the Westinghouse Rectox. .

The unlimited facilities of the new Muter Taclory, the finest accessory plant in the world, bas produced

a Dynamic Speaker that is an engincering masterpiece—priced so low as to be within easy rcach of Console Model of
every purse. Solid Mahogany
The Muter Dynamic is the logical buy in a speaker. [t is furnished in a power type to suit every need, PU}YC{‘ §

and is also made in special models for use with push- pull amplification {or an additional charge of but 90 igﬂi %.’(C):V. :

three dollars. Send for complete information on this new speaker and the entire line of Muter Depend- 228 volts .C..04510  74.50
able Products. Noic: For push-pull amplifiga-

tion add $3.00 and specify

LESLIE F. MUTER CO., 8440 South Chicago Avenue, Chicago, Illinois ™ *

SAFE-SANE-SATISFACTORY

Beautifies the Home— Easy to Install—No Outside Wires

HIE Art Pancl Effarsec Antennae not only improves radio reception but is a

beautiful addition to the most handsomely furnished home. Thousands of satis-

fied users attest the remarkable performance of EFFARSEE, in improving
Radio reception—Iless static—greater selectivity—splendid volume—no lightning haz-
ard. No outside wires or masts to disfigure your home and be ruined by storms.
EFFTARSEL Antennae can he installed in a minute and fasts {orever.

UNEQUALED FOR SHORT WAVES

If vou like to experiment with TELEVISION or short wave broadcast reception,
the EFFARSEE will give vou unequaled results—no other short aerial gives you
the capacity effect and sirong signals. A coinmercial wireless station reports loud
<peaker reception {rom Buenos Aircs, London. Berlin and other European stations.

The above is a reproduction of tie wow day or night, on three tube set, using a small EFFARSEE.

[Moodland horisoatal panel alse made th -

Tapusiese Garden  design  beth at §7.50

rar/l The wertical Avt Pancls Nyoifh [ Sttt e -
and Fatn se successful last year ar(' con~

tinved at £9.30 cach. Plaln EFFARSEE
entennae for fustaliation (1 aiti closets,
oy under a rug are evailable fn two _cf:m,
small ot $2.30, large ot §4.00.

FISHWICK RADIO COMPANY (Dept. 11)

133-135 West Central Parkway, Cincinnati, OQhio

ART PANEL BFFARSEE ANTENNALE
TLAIN EFFARSER ANTENNA
.50 [J PLAIN EFFARSEE.

re o relaming in fen days for refund or credit on purchase of
» BPFARSKE, (Complete instruetions furnished with
B

Send me information about

Send me LARGE $£4.00 (J SMALL $
With privileg
“n ANRT P

Fishwick Radio Co.
133-135 West Central Parkway T e
Cincinnati, Ohio -1‘."‘-““ |
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All gang condensers
are equipped with com-
pensators to balance ef-
fect of receiver wiring, and
a shield between sections.

Broome and Lafayette Street

.5 Of 1 micromicrofarad

Write for latest descriptive literature

AMSCO PRODUCTS

at minimum capacity and 1% at maximum capacity are
the tolerance values for the AMSCO “Bathtub” gang
condenser.

“Low Loss” design is no longer a goal—it is available
in every good variable condenser. . . . Perfect uni-
formity of capacity in a two, three and four section
tuning condenser is the new pinnacle of scientific design.

Precision design, construction and calibration make
the AMSCO “Bathtub” two, three and four section tun-
ing condensers the ideal tuning capacities for multi-stage
radio frequency receivers. . . . Ideal because of the
precision “matching” where it is needed most—at the
low end of the scale . . . where faulty matching means
the loss of stations—of a band of stations, , . .

New York City

phosphor

ter how many
drawi.

for AC tubes.

Bottom vlew, with
base removed, of
UY socket showing
contacts,

The new EBY tip jack is built to de-
liver a perfect contact. The tops are
recessed so that phone tip can’t move
after insertion. Equipped with red and
black washers for insulation.

Also makers of the famous line of
EBY Binding Posts—"“The Tops Don't
Come Off”

4710 Stenton Ave., Philadelphia, Pa.

The spring action of the
bronze contact
prongs of EBY sockets
cannot he injured no mat-
times
tubes are inserted or with-
Specially designed

The H. H. Eby Manufacturing Co., ln.

Discovery
For Any
Radio

Why confine your radio orograms to 3 few tocal
Sutions wien Hi¢ exponsive Gomecrts, dance
il and lectuess of hundreds of big citles are
m.,_y lar you? With
“The Distance Gettc:

SATISFACTION
GUARANTEED

weaderful new Dist
sous sel accardirg
and presto—note ke distant statians col) int

f Your money
instantly refund-
ed if you are not
satisfied. Theattachment

furnished free with the “Dis
tance Getter” alone is
worth the price. “Re-
sults beyond all ex- !
pectations. Cuts

HAZLETON LABORATORIES
4554 Malden St., Dept. X, Chlcago, 111

closed ﬁnd $2.0

sreites Galloway of Send C.O.D,, p]u.s small postage ndded.
Chicago, I11. *'Send
three more for my
friends, I get Denver,
and _Calif. _easily "

says Homes, Palos, TIL¢

Name..
Address,,
City... ...
-

the

DEALERS AND SET BUILDERS
The NEW 1929 Catalog is erammed {ull of

the FINEST, NEWEST,
A.C. sets, consoles, cabinets, dynamic

speakers, kits, elimjnators and accessories

ab LOWEST PRICES., Largest atock of

radle parts. Prompt delivery. Write for

our FREE catalog.

Western Radlo Mfg Co., Dept. c 1.1 28 W. Lakest ,Chicaga

Natlonally known

Tell "Em You Saww [t in

the Citizens Radio Call Book Magasine

www americanradiohistorv com

ia) instructions

Send me Dlstance Getter postpeid. En-
0 (M.O.. stamps or check.)

Also scnd 100-page Radio Catalogue Free.

'-‘--5-.-‘


www.americanradiohistory.com

Citizens Radio Call Book Magazine 145

www americanradiohistorv com


www.americanradiohistory.com

146 Citizens Radio Call Book Magasine

I T T -

www americanradiohistorv com


www.americanradiohistory.com

Citizens Radio Call Bonk Magazine

—

~J

Tune In on the

Short Waves

Get distance—escane static on
the long wave broadeast band.

Send-for WESTERN RADIO

gtations. SUBMARINER wavo
- Dand inctudes all powerful sta-
tions_that broadcast programs
on short waves—thousands of
SUBMARINERS now in use—
short waves are the new adven-
=

ture—a new thrill awaits you.
DEALERS AND SET BUILDERS Short Waves Popular
’ll‘hhe NEW 1929 Catalog is crimmed full of T BMA -

A%n;?sST‘cyE‘JVEST' l:gatmna]ly knewn Lh:ao t‘ﬁHntr&' gy}igﬁu haf\'ot&!;fl‘g‘

L . TS 1 i N ‘ .

speakers, kits, e??meis!'mtog: l::‘:;[l" aeggs:zgég made ke it. Many users hav
at LOWRST PRICLS, ~Largest_stoek of y been getting London, 1ineiand;
;[:.JPWFF]}NE‘-EE‘C&‘I;{(?;“Dt delivery. Write for & ;:125][“ glt;ort 0“':?:15(5' aerree“gr]el'\its%l;;
Western Radio Mfy ; .,Dept.C-4 128 W.Lake St.,Chicago tance carriers with less static.

¥ - » P % f Best o
YheBis Friendly Radio House Fon e i

whether battcry operated or all
electric, will Dbring in short
waye Dbroadeasting when usedwith

THE SUBMARINER

Wher S : It is easy io connect a STUBMARINER. Simply remove a tube from receiving
e eerce set. and place in SUBMARINER socket; tlen insert SUBMARINER plhuig in
place of tube. Attach regular aerial and ground to clips_on SUBMARINER.

That's all. No changes in wiring of set necessary. No additional tubes,

S aramount halteries or cords reguired, If set operates a loud speaker, it will do so with

SUBMARINER. We gnarantee that the SUBMARINER will operate within
thie wave band covered caual to any short wave receiving system known, when
attaehed to vour receiver. (et the short wave aelivities. Never before has
so mueh jn Tadio been offered for so little woney! Order a SUBMARINER

500 Rooms no! FOUR MODELS

20 to 65 meler range—faor battery operated radios. $15.00. For all eleetrie
radjos, $17.50, 12 to 180 meler range—I¥or battery opermated ragios, $22.50.
For all electric radios. $22.50. 12 to 180 meter range models have inter-

SPINI{ ARM changeable coils,
1fF your dealer docs mot carry, order direet from factory.

Excellent parking the U, §. post paid upon receipt of j

Sent anywhere in
Canade and Foreign, 60c naddi-

3

tlonal, Momney order ovly. Alse sent (.0.D. plus postage in U. 8. if $1.00
and HOTEL aceompanies order to insure carrying c¢harges. In ot ng be sure to name
. set. and tubes uded, sach as UVISO, UX1989, 2014, 226 or UY227. Seo
garage f -l-to Indianapolis dealer or order direct today.
aciiities : .
g Wi, A, Wolt, Proprictor J-M-P MANUFACTURING CO., Inc.
3441 Fond du Lac Ave. Milwaukee, Wis., U. S. A.

A New and Finer Recetver—

THE BRAXTON-KING SHIELD GRID EIGHT

Tremendous R.F. Amplification—Real One Spot Reception—Super Selectivity—
No Oscillation—Moderately Priced

NOTE: Ve are prepared to BRA)YT%%IQEE;ESHELDED
convert any standard PLUG-IN
R.F.
IMPED-
ANCE
UNIT
450 KC

These Units are sold only in Accurately

superheterodyne into a modern
shield-grid receiver, utilizing all
of your present parts with the ex-
ception of the intermediate trans-
formers and oscillator coil. These

The Braxton-King Shield Grid Eight, using .
an entirely new circuit, is unexcelled by any are replaced with our Braxton- Matched Sets of 4, Complete with Circuit Dia-

similatr receiver for its DX ability, tone King Impedance Units’ Plug,in gram and lostructions. $25.00

quality and owver-all efficiency. It is a re- Price per Seti.oo... o

martkable receiver and an unusual receiver oscillator and antenna coils and el
. . - and it is extremely moderate in price. the set completely rewired and B-K TUBE SHIELD
_ tested. Write for prices on th's - for Shield

PROFESSIONAL SET BUILDERS  Special work. Grid Tubes
Write for Literature and Prices on 1
Price 65¢

MISSISSIPPI VALLEY RADIO COMPANY

914 Pine Street St. Louis, Missouri

Tell Em You Sazwe It in the Citizens Radio Call Book Magazine

www americanradiohistorv com


www.americanradiohistory.com

Citisens Radio Call Book Magazine

RADIOSETS

148

|
|

Bodine Developments

that appeal to . LOWEST PRICES
Set Builders and Radio Fans |

P Bodine Type TV Motors ,
For Television
Scanning Discs ‘

Trery farm. every home. every man and woman ne¢eds
racio this year to follcw elections, markets, big na-
tional events, football, sports, musie, etc. Barawik’s m
Big Radio Guide tells you ihe best sets, methods and
supplins to uge aad how to uge them for best resulle ‘u
at lowest cost. Thousands of clear illustrations and c
lalest ralunable inlovmmation, furnished free. Just send
for Rarawik’s Big Radlo Gulde, the guide to radio u
ant real mdio cnjoynient. You can get what you
want lLere at bizzest savings.

IT"rite today for frec copy
BARAWIK €O, 33G Canal Sta., Chlcago, U.8.A.

o

IZspecially designed with a comrensatcd
winding for universal aperation of televi- i
sion scanning discs on A.C. or D.C. cir-
cvits. Speed regulation from 25% below
to 25% above synchromizing specd orf
1080 R.P.M. No special starting switch

needed.  Very rugged. Made in three | MASTER

ratings for 18, 20 and 24-inch discs.

- i:;:,/" rl'Jhijc];O(i;rlrheostats are not mcluded with voltage control

Protects AC Tubes from High Voltage

voltage regulator (patent

i 1 L

P
™ e,
- .

"

Bodine Type RC-10 Electric Turntable 1

For Phonographs or Radio-Phonograph ) pending) is a necessity on all
: A.C sets, It protects A-C tubes i - ;

Combinations from burning out by reducing by
excessive line voltage to the |
proper value.

Anyone Can Install It!
MASTER VOLTAGE CONTROL is
simple to install. Requires no guess-
work in setting for proper voltage.
Has NO moving parts. therefore noth.
g to get out of adjustment or wear
out.

i No Tools Necessary
Siraply call up the power company
and ascertain the maximum line volt-

An clecirically driven turntable that absolutely will not ¢reate crack- age .int vour dis;{rigt- Slzgfyﬁ\/;‘lé?ég
H 3 5 - T H H : o cet into € marxed outlet o

ling noises in the loudspeaker. The motor is of the induction 1ype hav VOLTAGE  CONTROL to correspond
ing no commutator or brushes. There is no sparking of brushes to b | with that line voltage. These various
reproduced in the loudspeaker or to interfere with reproduction. An | lineh vo]tlages are f]eﬁrly indicatec:'at
casily adjusted governor maintains exact record speed regardless of : ‘;?:v Ot‘)’: e;aﬁf tﬁe; epr]l\:gper&[iestﬂrlgﬁ
line voltage fluctuations, and enables the record to he plaved at any VOLTAGE CONTROL into any con-

venient light sacket. No volt meters.
no tools or a service man's time is
required for installation. Once in-
stalled it requires no further atten-
tion. To get proper life out of A-C
tubes and keep them from burning
0[}12'5. use a MASTER VOLTAGE CON.
TRO

L.
Price $2.50
At Your Dealers or Write Us

MASTER ENGINEERING COMPANY

126 South Michigan Ave. Chicago, U, 5. A.

<peed desired. Spring support absorbs any vibration. Easily mstalled— |
there are no belt or other connections to he made. For 114 volt, (4 !
cvcle, A.C. operation only.

Bodine DeLuxe Loop

An Attractive Loop That Increases
Selectivity

The pronounced directional characteristics of this loop
greatly increase the selectivity of superheterodyne and
T.R.F. receivers. It is especially effective in congested
hroadcasting districts and for tuning out powerful
nearby stations. Also ideal for apartments. The Bodine
DeLuxe Loop is very attractive and will harmenize
with any interior {nruishings. It Is constructed of wal-
nut with a beautifo) hand-rubbed finish.

Se

A Mail This Coupon Today!--------- N
I
BODINE ELECTRIC COMPANY
2256 W. Ohio St., Chicago, 111.
Please send information and prices on itenis marked keiow.
[JBodine Type TV Motors for Scanning Dises, Thee\TEEAWEEI%SZQAONa?aIUSgE{a g&;%g?gu of
TJBodine Type RC-10 Electric Turntable. f-xhec FIN}EJS'I‘. N’EVY’EST, ng.h'ot;lally known
N .C. sets, consoles, cabine dynamic
{J Bodine DeLuxe Loop, speakers, kits, eliminators nnd'acceys‘r;ories
atdiLOWthET 1?1'{10113’1‘?:(1 HLargesi:ws’t,ock of
N Tadio paris. Tom eiLvery. T for
N T o oot et e e e et our FREE catalog.p Ty rite
B B Western Badio Mig.Co.,Dent.C-1,1 28 W.LakeSt.,Chicago (&R At
J Address. Oy /L %CB.gFI’i dl R do H
1 enaly hadaio riousc”

cns Radip Call Book Magazine
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WARD

Electric Soldering Irons

No. 212—$1.40

A complete line of soldering irons designed for
radio work-—or wherever a soldering tool is re-
quired.

Repeat orders, over a period of years, from the
leading jobbers throughout the country prove be-
yond anything we could ever tell you that the work-
manship and quality of these irons is of the best.
If your local dealer cannot supply you, write us
direct.

Heavy Irons for Manufacturers

Jobbers, Dealers—Write for
Special Discount

WARD MFG. COMPANY

EQUIP NOW!

with

Arcturus A-C Super-Filter

(25 or 60 Cycle)

(15”x5"x314")

YOUR experience in radio has shown you that Qualiity
Equipment Pays!
When QUALITY is combined with reason in price, your
interest is aroused.
The SUPER-FILTER PACK incorporates complete Power-
Supply and conversion for A-C Sets, including facilities in
the pack itself. The price is $40.00, including Jones Cable
and Multiple Plug. One 280 Type full wave rectifier tube
required. State whether or not you are a Dealer.
SUPER RADIO Please send complete information and data,
LABORATORIES regarding A-C SUPER-FILTER.

Inc. Name.. ...
3109 West

941 Wellington Avenue Chicago, Illinois Moptrone Avee | L
Announcing~
GENERAL RADIO <€ GRE4
Type 565A P Transf Rae——— ™ For every
ype o::fr ransformer Gni i " E ;X’SI g

UX250 POWER TUBES

The type 565-A transformer is rated at 600
volts plate, 714 volts power tube, and 774 volts
rectifier tube. Power rating 200 watts.

Price - - - - $13.50
Bulletin No, 930 on request

GENERAL RADIO CO.

30 State Street, Cambridge, Mass.
274 Brannan St., San Francisco, Calif.

Push-Pull
AMPLI-
FICATION

and
AMPLIFIER = er

Less

$3750 e,
A Sensational Innovation

providing every feature of the Costliest Radio

Requires no change 1 wiring or tubes. Supplies PUSH-PULL
POWER AMPLIFICATION. The DC current for energizing,
Dynamic Speaker field—Also supplies the necessary B current
for the receiver. A Radic luxury, low enough in cost for all.

SEND for FREE 5-Day Trial Offer

Fill out and mail the coupon far full details. Attach coupon to a sheet
of paper bearing your dealer’s name and address. We will arrange 2
IREE 5-Day Demonstration—in your home. We promise you a radio
revelation, And the FREE Trial entails no obligation on your part.
Use coupon—NOW.
GREENE-BROWN MANUFACTURING COMPANY
5100 Ravenswood Ave., Chicago, Illinois
Please arrange through loeal dealer whose name and address is stated on
the attached sheet of paper, to permit me to try the Great Grecne DYNAMIC-
Amplifier—in my home-—for FREE 5-Day’s Demonstration.

NOTE: If dealer or wholesaler, please attach letterbead

Tell "Ew You Saw [t in the Citisens Radio Call Book Magazine
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New Features Bring
Double Value!

The Vee Coil Antenna marks a big step forward in
loop design, for it shows

Greater Selectivity Low Distributed Capacity
Greater Pick-up Sharper Directional Ability

These big advantages have been secured without
undue size and wh11e retaining a handsome appear-
ance. It will add to the beauty as well as the per-
formance of any set.

Use it on Tuned R. F. Sels, too. We supply dia-
gram, so a few simple changes will enable you to
operate your tuned R. F. set on a Vee Coil Antenna,
At your dealer’s or post paid for $15.00. Folder on
application.

EE

Coil Antenna

The

Send for Pre-Announcement Bulletin on the
Vee Screen-Grid Kit

HIS newest Vee Product—complete kits, either A. C. or D. C.,

for utilizing fully ithe remarkable amplification of the new screen
grid tubes—will be announced shortly. Send now for pre-announce-
ment, special bulletin—it tells of the Vee Shield-coils, and how this
new loop-operated set makes 6 tubes do the work of 10, with great
selectivity and undistorted volume.

Be First with This Better Radio!

CHARLES J. VICTOREEN

Vee Products

12426 Cedar Road Cleveland, Ohio

| BARAWIK THE ow RI:IIABIE

RADIO stavt

Radio fanx, from ‘“way back when,” will remember the
cxcuplional service that Barawlk rendered when getting
radio parts was like pulling hens’ teeth,

Today Barawik has grown Lo be a mighty institution.
Here you can securo the proved. reliable merchandise
of the world’s [eading radioc manufacturers—cverything
from complete sets to the smallest individual pars so
necessary to the set builder. You can depend upon
the reliability of Barawik goods. Yon can depend upon
Barawlk’s ability to deliver the kind of service that
means time saved In waiting. You ean depend upon
Barawlk’s honesty, ability and willingness to serve you.

Send now for big new Catelog—Frce
BARAWIK CO., 39A Canal Sta., Chicago, U.5.A.

YANKEE S-550
Tube Tester and

Rejuvenator
for the
Radio Dealer
and
Set Builder
Write for details

Lundquist Tool &
Manufacturing Co.
144 Green- Street Worcester, Mass,

Comfort for
the guest

is the first
rule of the
Brevoort

Hotel Brevoort
Madison St., East of La Salle, Chicago

Let vour choice be this famous hotel of hospi-
tality in central downtown. Hospitality . . . qual-
ity accommodations. . careful, cheerful service
.. . moderate charges. 274 blocks from shopping
center and world's busiest corner. Financial and

insurance districts just around the corner. Near
theaters, depots and all classes of transportation.
Rooms: 1 person, $2.50 to $5 a day; 2 persons,

$3.50 to $8. Garage extends special courtesies.
Guests’ cars called for and delivered.

R. E. Kelliher, Manager E. N. Mathews, President

STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION,
ETC., REQUIRED BY THE ACT OF CONGRESS OF
AUGUST 24, 1912

Of CITIZENS TADIO CALL BOOK MAGAZINT. published four times yearly at
Chicago, Illinois, for April 1, 1928, State of Tllinois, County of Cook, ss.

Before me, a notary public in and for the State and county aforesaid, personally
appeared Chas, Q. Stimpson, who, lLaving been duly sworn aecording to law, deposcs
and says that he is the Editor of the CITIZENS RADIO CALL BOOK MAGAZINR
and that the following is, Lo the best of his lmowledge and belief, a true statement
of the ownership, mal «ment (and if a daily paper, the circulation}, ete., of the
aforesaid publication for the date shown in the above caption, required by the Act
of August 24, 1812, embodied in section 411, Postal Laws and Regulations, priuted
on the reverse of this form, to wit:

1, That the names and addrvesses of the publisher, edilor,
husiness mauagers are: FPublisher, Citizens Radio Service
Editor, Chas. . Stimpson, Chiecago, 11.: Managing DIditor,
M. ; Business Manager, D. II. Bell, Chicago, T11.

2. That the owner is (if owned by a corporation, its name and address must be
stated and also immedlately thereunder the names and addresses of stoekholders own-
ing or holding one per zent or more of total amonnt of stock. If not owned by a
cotporation, the uames and addresses of the individual owners must be given. If
owned by o firm, compwny, or other unincorporated coneern, its Dame and address,
as well as <hose of each imlividna)l memher, must be given): Citizens Radio Service
Rureaw, Chicage, 1M.; Chus. O. Stimpsonr, Chicago, I111.; D. M. Bell, Chieago, I
H. Anheiser, Chicxgo, Tl

3. That the known bondhelders,
nolding 1 ver cent or more ol total amonnt of bonds, mortgages,
are {if there are none, se state) : There are none.

4. That the (wo pamgraphs next above, giving the names of the owners, stock-
nolders, and security holders, if any, contain not only the list of stockholders and
security lolders as they appear npon the bonks of the company but alsa. in eases
where the stockbold ¢ or secnrity holder appears upon the books of the comp
trusfee or in any other fiduciary relation, the name of the person or corporat
whom such trustec is acting, s given; also th.t the said two paragraphs contain
statcments embracing affiant’s full knowledge and Dbelief us to the circumstances aund
conditions under which stockholders and security holders who do not appear upon
the books of the ecomDany as trustces. nold stock and securities in a capacity other
than that of a bona fide owner:; and this affiant has no reason te believe that any
other person, association, or corporation has any ioterest direci or indirect in the
spid stock, bonds, or other seeurjties than as so stated by him.

5. Thai the average number of copies of each issme of this publication sold or
distributed, through the mails of otherwise, to paid subseribers during the six months
preeeding the date shown above is (this information is reguired from daily publica-
Yions only).

managing editor, and
Burean, Chieago, TI.;
Fred A. Hill, Chicago,

mortgnrees, and other security holders owning ot
or other securities

CHAS. O. STIMDPSQON,
Editar,

1928,
NELLIE E. RYAN.

Sworn to and subseribed before me this 21st day of March,

ISTATY)

{ My commission expires July 26, 1928.)

Tell ’Em You Sawe It in the Citizens Radio Call Boak Magasine
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, CARTER

The 1928-29 season, with its complete elec-
trically operated radio, finds Carter ready to
fill every demand of designers and set build-
ers. A few of the popular items are illus-
trated. Write to “Parts Headquarters” for
your copy of the new catalog of the complete

CARTER Tapered WVolume Control.
Developed esvecinily for new A. & Cir-

quietness in cireuits where range of

frame. A ftype for every requirement.

stat and pntenf.iomeler typos.

reques’

CARTER A. C. Hum Ad]usters for sab-base mount-
jng,  Screw-driver slot for adjustmeut; especially

CARTER Colored Tipjacks. Black, red designed f{or circuita using the 326 Typc 4.
or uickel, Only Lwo parts, heavy con- Tubes—all resistanees.
iact spring, 10¢ ea.; iusulation fof*
metal panel mounting, 2c¢ per jack.
In Canada
CARTER RADIO CO., Ltd., Toronto volts or

the world RI.M

CARTER Wlitreous Enamel Steel Tube Resistors,
Tnbreakable; uanvarying: cooler; terminals do not
work loose, a new prineiple and big advance in
radio econstruction. Made v types and styles to
meet every requircinent. Send for literature.

sistances guaranleed

cuits,  Unsurpassed for smoothness and line Of old favorltes and new frlends, fully CARTER New A. C. Set Outlot Plate,
. . Combines A. C. outlet with Faﬁerutlegud
adjustment is crowded into small part ground lead-in connections. nished—
adinstment is ccowded nto snall it j]lustrated and described. Any dealer can i Leadin goune o
Brown RBakelite... ooz
46¢ to 106,000 ohms resistance, Rbeo- ﬁl]_ your Order. Statuaty Dronze
Complete

with Carter “Imp “Plugs.

Yits standand outlet box. Complete
diagrams for radic wiritg of hemcs onm

CARTER “‘Imp’’ Power Switch for 110

68 volt. Small, sturdy, easy

to mount, posilive “on” and “off.’"

r fnet 1t Completely insulated—will outlast the
Offices in principal cities of set. Mounts in 3% hole, T5c ea.

g mxm_w%.

CARTER Cenfer Tappad Reslstors designed for A.C.
fllament cireuits.  Small, peat, compact. All re-

@)
mwwﬂw

accurate within 3 %.

1929 Catalo

DEALERS AND SET BUILDERS
The NEW 1829 Catalog is erammed full of
the FINEST, NEWEST, Nationally known
A.0. sets, comsoles, ‘cabinets, dynamic
speakers, kits, eliminators and accessories
at LOWEST PRICES. Largest stock of
| radio parts. Prompt delivery. Write for
our FREE catalog.
Waestern Radlo Mfg Co. Dept C-1,128W. Lakesc ,Chicago

GUARANTEED?

RADIO TUBES

For clear receptlon on election news, market news, radio

programs, vour radio set shonld have mew tubes. YWhy pay

$2.00¢ Here's the chancc to get gunranteed high qua]lty

It 201A type radio tubes for only 39¢ each. Send cheek,
moncy order or sent . Q. D.

SEND FOR FREE RADIO GUIBE
Thege bargain tubes and otber bargains are shown in Barawik's Big Radio
Gujde. Send for free copy today—now! Thousands of other tadio bargains.

BARAWIK CO. 33H CANAL STATION, CHICAGO, U. S. A.

Tell 'Em You Saw It in the C
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REN/7AMI
BEMWANIN | STRUCTURAL

Radio STRENGH

Sockets

s TNy = ETT

iy

Specially Designed for
A. C. Detector Tubes

Spring supported, shock absorbing.

The tube holding element “floats” R

on perfectly balanced springs. Re- T

duces microphonic disturbances, O withstand the ravages of time and the elements, qguality and
tends to lengthen life of tube and strength in a Filter Condenser or Block must be inbuilt.

lessens the possibility of short- Beneath the attractive exteriors of Aerovox Filter Condensers and

circuiting closely spaced tube ele-

Filter Blocks hes a sturdy framework built to endure the onslaughts
;3 and unusual service conditions.
complete line of Condensers and Resistors cludes
and Filter Condensers, Heavy Duty Pyrohms, Non-
es and Metalohm Grid Leaks and Resistors.

Aderovox Research Worker is a free monthly
cation that will keep vou abreast of the latest 236
welopments in Radio. Write for it today. i§

EROVOX

’I “Built Better”

72B Washington St., Brooklyn, N. Y.

d-for WESTERN RADIO

.ERS AND SET BUILDERS
T1929 Caialog i3 crammed full of
187, NEWEST, Nationally known
consoleg, cabinets, dynamic
kits, eliminators and accessories
IS8T PRICES, Largest stock of
ts. Prompt delivery. Write for
< catalog.
adlo Mfg.Co.,Dept.C-1,128 W.Lakest,,Chicato

ns Radio Call Book Magasiie
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Durham Resistars—500 Ohms o 16
Megohms; standard brass end iip,
mould or pigtail type.

> Purkam Grid Suppressors—230 Qhms
to 3000 QOhms ir steps o] 1003
standard brass end tip.

Durham Powerohm—1 Wat; 250 0
1,000,000 Qitms; standard brass end
p er pigiail type.

Durham Powerohm—2Y Facs; 306
ta 250,000 Qhms; steadard brase end
1ip type.

= Durfiam Pawerohm—21% Futrs; 500
o 250,000 Qhms; knije-cud type..
Durham Powerohm—2% Watts; 500
te 250,000 Ohms; soldered  cad
topped type.

7 Durhain Powerodin—2%s Warts; 500
to 250,000 Qhms; screw-end type.
Durham Powerohm—5 Waus; 250
fo 250,000 Ohms; seldered ond
tapped or screw-end type.
Purham Powerokm—10 Wairs;
to 250,000 Okms; sobd
tapped or sercw-cnd Lype.

10 Durliam Powerohm—25 | 5 25
o 250,000 Qhms; seldeivd and
tapped.

1 Durham Powcrohm——50 Faets; 230
o 230,000 Qhms; soldered  and
apped,

12 Duritam Mounting supplicd in rvari-
ous lengths to corry ary required
number of Powerokms where yuick
change of resistance is nreesrery,

Durham Resistors for
Every Power Purpose!

OW, after three vears ol experiment and research. Inter-

national Resistance Co. offers 2 complete line of resist-
ances for all types of receivers, power amplifiers and acces-
sory radio devices at new low costs which represent important
savings.

Durham Resistors are supplied in ranges [rom 500 Ohins to
10 Megohms, while Durham Fowerolhms range from 1 to 50
Watts and are supplied with every practical type of tip, as
illustrated. All are constructed upon the well-known Durham
Metallized principle which has been approved in every type
of service by the most important set and amplifier manufac-
turers in the country. _ 7

As for years past with Durham KResistors, these mnodern
Powerohms are guaranteed for accuracy and absolute depend-
ability.

Samples and full data with accurate operating curves, to-
gether with prices, supplied upon request,

ABOVE — 15 Actual Size
BELOW — V4 Actual Size

h . e B .‘ -}
e METALLIZED jim

RESISTORS &
POWEROHMS

International Resistance Company
2006 Chestnut Street, Philadelphia, Pa.

FREE!!

with a year’s subscrip-
tion to the
Citizens Radio Call
Book Magazine

The Famous WARD needs no introduction.

Heating Elements will not burn out; either
A. C.or D. C, 110-115 volts draws 100
watts. Six feet of heater cord, standard 2-
piece separable plug, ebony finish handle,
brass plated barrel, 34-in. diamond-shaped
tip, temperature 500 degrees maintained,
handle remains cool. Handle insulated
against possible short. A genuine high-grade
electric iron. Lava rock core approved and
listed as standard by Underwriters’ Labora-
tories.

A most useful household article.
Can be used to solder anything
that requires soldering

Send in the coupon below and receive the iron
absolutely free with a year's subscription to the
Citizens Radio Call Book Magazine—for only
$1.75. Hurry—this offer is limited—mail coupon
today.

Iron Is Guaranteed by Manufacturer for
One Year—Hurry—This Offer
Is Limited

Citizens Radio Cali Book Magazine
508 So. Dearborn Street, Chicago, Il

Here's my $1.75. Please send me a Ward Electric Solder-
ing Iron free and enter my subscription for the Citizens
Radio Call Book Magazine for one year starting with the

[ Jan. [0 March (] Sept. [ Nov. issue.

Tell "Em You Sow It in the Citizens Radio Call Book Magasine

www americanradiohistorv com


www.americanradiohistory.com

154

Citizens Radio Call Book Magazin:

With a
TOWNSEND

B Socket Powey
A.C.-D.C. .( From This Month’s Mail

Any Cycle The Eliminator purchased from you
Delivers up to 100 last winter has been in use constantly
Yolts on any set, Full ever sines, and I want to say it las
tone Clalritly Volume been perfect in every way and cannct

Distance be beat by any other.
your Eliminator and rnever experiencey

- Peter Ruminel, Irvington, N. J.

Logs 380 Stations o P T
& v, . Y .
From CUBA to CANADA! r ThemE?iminlanlqrespuféﬂu:demf:;]gl yoau

T bave had very fine reception with
Never in the history of Radic bhas there heen anything last fall has given perfect satisfaction;
fhat gets such sensational resulls at this astounding low in fact. it has OPE"aLEG. far bel}ter t{hzm
price. Just read this leiter received April 24th, 1928: Foitine other power units costing four
*Your Townsend does its work, and more besides. I have times its Drﬁe'w Les. Howlett, N. Y.
it working about six or severr bours every day. I have oA Lee, He ett, N. Y.
tuned in 380 Stations all over the country, and Cana- Your TFlimjnator works fine. Reception
dian, (Cuban, Mexican, and Haiti Stations—all on & comes in loud and clear, Could not
b-tube Atwater IKent. And Dbesides, only a_ 60-fool wish for better.
Antenna. Yes, sir, it is a dandg)! N‘o‘?{)dy cén beat it.*’ H. Hartshorn, Moutreal, Quebec
Signe: M. SCHULTZ, Tesults wi im-
72 Sevent(h gAve. N Ponzwande, ¥ Y. Hare had good results wiih your EHm
. g 2 B ) inator; in fact, better than they have
Just plug a Townsend “B' Peower into light socket and i -
1S . A had from an all electrie I re
get your share of these radio thrills. cently {ward in town.

SEND ONLY $l-00 C. Kessinger, Childress, Tes.

T bave tried four diffcrent types - (two
Simply fill out coupen and slip it into an envelope With < )]:;%;pl;]lf:(!l]g;es) and find your Blimi- |
mly $1.00 and mail at once. Your Townsend “B" \ W. S. Payne, Louisville, Ky,

Bocket Power Unit will be sent promptly. Ileposit ouly
£3.85 plus postage with the postman. Try out 10 days
—then if not more than pleased, return it, and pur-
ghase price will be refunded.

TOWNSEND
LABORATORIES
713 Townsend Street

Dept., 26

CHICAGO, ILL.

Money Back Guarantee

Approved

and pessed by the rigid
laboratory tests of Popular
Radie end Radio News

Attach Only
$1.00 to this

Coupen
R T pEmE RN Wemn G o BN WUy BN e S N S G
TOWNSEND LABORATORIES 9-28
713 Townsend 5t., Dept. 26, Chicago, 1ll. |
Gentlemen: Attached fnd $1.00. Kindly B
send at once Townsend “B" Socket Power i
Unit, C.0.D. for $3.85. plus postage on
guaranteed 10-day free trial. E
]
10 I Name.. 1
DAYS' L P :
1
FREE Send for L0011 - X £ SUUERER ORI
TRIAL Lr‘;ermureI:.———-—_s—n_.m“—.-mnwmu

1929 RADIO B0O

New hook-ups.  This bopk shows
how to make Short 1Wave Re-
ceivers and Short Wave Adapters,
How to wuse the new screen grid
tube in D. C, and A C. cir-
cuits.

How to build Power Ampli W

fiers, and ABC Eliminators.
Up to the minute informa-
tion on all new radio devel-
opments. Set Builders, Fans,
Dealers, send for it today!

KARAS ELECTRIC COMPANY
402&8-J N. Rockwell St, Chlcage, il

Tlease send me your Free Baok.

AN EIRAORIIN e

NAYI. . cvuerees oo re e e e iianiey e o e

AQAIeST. v een e e e
City.

www americanradiohistorv com

Clhe
BELLEVUESTRATFORD

PHILADELPHIA
“Jhe choice of discrime
inating Philadelphians
and particular travelers.

Jamous for itr
courteous rervice dnd
homelike environment,

Centrully Located

BROAD at WALNUY

3. M Rosinson, Manager
Alated Hotels

WALDORF-ASTORIA NEW WILLARD
New Yorkh, Warhingten DC.

: —
A BATTERY
ELIMINATOR

o 9g_5

. MONEY BACK
GUARANTEE

No more worry with “A™ batteries or trickle
chargers. Hook up an R.B. DRY “A™ Elimina-
tor and forget ‘A’ Battery troubles forever.
This marvelous invention means bettcr reception
and more real pleasure from your set.
Completely Equipped—No Extras to Buy
Operates Dperfectly on any altermating current
house wiring. (Gives constant voltage and steady
power to anhy set up to six tubes, Completely
assernbled. Only two connections: plug into
light socket and connect to set. Costs ne more
than a pgood storage battery—Ilasts forever. Nuo
upkeep cost.
Absolutely Dry—No Tubes—WNo Acids
Tull wave DRY rectifler eliminafes costly rec-
{ifying {ubes. Beautifuly finished metal case.
Send No Money—Mail Name and Address

Rush name and address today for detalls of l

speclal bargain offer to readers of this mag-
azine. No obligation.

R. B. SPECIALTY CO.
Dept. A-1 Cineinnati, Obio

AT YOUR SERVICE

WHITEHALL HOTEL
100™ ST. a0 BROAD\WWAY

NEW YORK

Eideal hotel selection when
youvisitNew York. All rooms
have both bath and shower and at
rates of $5 per day for two! A per-
fect hotel. Ample packisig space
and near numerous garages.

«‘_‘.’m’pb"cmc-;l_~ Restaurant
J. J. McAULIFFE—Res. Manager

e e
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Radio Resistors
that are permanent
Bradleyunit-B

A sclid-molded fixed resistor that
will not cause noise or intcrference
1 radio amplifier circuils. [ts re-
markable stability of resistance, re-
gardless of voltage wuscd, assures
perfect and guiet operation at all
times. Unaffected by weather con-
ditions. Furnished with or without
soldering leads in values from 500
ohms to 10 megohms. Especially
adapted for amplifiers used in ox-
rernnental television cquipment.

Radiostat

You can enjoy the convenience of this
unique and perfect loudspeaker abso-
lutely free. This speaker is especially
convenient because it can be used in dif-
ferent rooms of the house, at the table
! during meals—or in apartments late at
Radiostat is unaffected by moisture or we?thcr con- night without disturbing others. Though
ditions, and will not (1ctcr10rar? in serviee. Use.d small in size—the Midget Cone Speaker
for c.ontrol[in_g speed of scanning disc motors in is a practical speaker with a surprising
television equipinent. number of uses in your home. This
speaker 1s manufactured by one of the

BradleY()hm‘E }:?;:gest radioc manufacturers in the coun-

Whlle they last—only one speaker will be pre-

s sented free to each cus-
temer who mails in the
coupon below for a year's
subscription to Citizens
Radio Call Book Magazine.

Mail This Coupon
; ™y . TODAY

The supply
is limited,
so do not
delay in
sendingz in
the coupen,

ALLEN-BRADLEY CQ., 488 Clinton Street, Milwaukee, Wis. i R

A reliable filament control rheostat {or supply
ransformers of 500 watts or less. A uniform step-
less variation of resistance, caused by pressure
exerted on a colummn of specially treated discs, pro-
vides extreme fineness of control. This remarkable

This reliable graphite compression
rhieostat provides accurate stepless
control {for many radio uses. Be-
cause of its wide range and unusual |
stability of resistance, the Bradley-
{ ohm is ideal for plate voltage con- I
rol. Made in a large varicty of |

|

\

I

sizes providing widely varying re-
sistance values. [t will not deteric-
rat¢ in service,

. 3 ¢ Citizens Radic Call Book Magazine i
< \ i 508 So. Dearborn St., Chicago, II1. t
se 1 Here's my $1.75, for which please send me Citizens 1

} i Radio Call Book Magazine for one year, beginning :

5 I [ January 1 March ] September [ November

m- i : This subscription entitles me to a free Midget Loudspeaker.

' ;

Perfect Radio Devi ! '
errect nadio vevices ! :

Q S 1 s

| @ e w0 om E o m w el m amt d M om0 e md mad e b B W Em T re o e b

Tell "Em You Sewe It in the Citizens Radio Call Book Magasine
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New T. C. A.
Avprpa(k

Makes Your Set an Ultra-Modern
A. C. Power Receiver

A complete A. C. Power
Supply—“A” and “B” and
“C"—makes any D. C. set
into an Ultra-Modern A. C.
Receiver. Uses two 210 type
tubes in push-pull; or one of
the new 250 type tubes.
Power Amplification gives
perfect reproduction cver the
entire musical scale range,

Lets You Enjoy Real Musical Reception

Clear, bell-like tone. Powerful volume. AmplipaCk gives you an
advanced Radio instrument at less cost than ever before offered.
Consumes no more current than an ordinary 50-wait light. Cool,

quiet, dependable. :
Quickly Assembled

You can assemble an AmplipaCk easily in one evening. A screw
driver, a pair of pliers and a soldering iron are all the tools needed.
We supply complete layout diagrams. Simple to install. Attached to
set in three minutes.

171 Push-Pull and Siraight 210 Power Packs

Complete power supply units for home construcied amplifiers. Com-
pact, scientific design together with silent, absolutely dependable oper-
ation make these our most popular Power Packs for home construc-

tion.
At All Leadiug Dealers
Ask your Nealer for AmplipaCk. He can give you full details
and our sinple assembly diagrams. Don't be satisfied with out-oi-
date reception—build an AmplipaCk tonight!

The T. C. A. High Quality Line
Also Includes
Audio Transformers, Audic Output Chokes, Power
Packs and Chokes, and Other Transformers

Every coil in our Translormers is vacuum impregnated with a special coin-
pound. This prevents moisture disintegration and short circuiting. Clean cut
Jaminations make them hum proof and banish noise interference.

Transformer Corporation of America
1428-32 Orleans St., Chicago, 111

Send Coupon for Free Booklet

TRANSFORMER CORP. O AMERICA
1428-32 Orleans St., Chicago, II1.

Please send me hooklet on your complete line of Radio products.
No obligation or cost.

L AdALESS. ot e e

I
NS 11U OO SO TOOO |
I
I

KinoJamp
The television
receiving tube
adapted to all

systems,

Fotoll B-H

The long life

A television send-
rectifying tube.

ing tube in hard
vacuum or gas
filled types.

As the Raytheon Laboratories have led in the
production of tubes for radio, they lead in the
newer science of television, Correspondence is
invited with those interested in television,
whether as amateurs, engineers or manufacturers.

RAYTHEON MFG. CO., CAMBRIDGE, MASS,

Send for YOUR FREE COPY

of our new book on the

Mershon Condenser

One of the most sensational devices in the history of radio
engineering—the Mershon Condenser has revolutionized the
building of electrical sets, B Eliminators, Power Packs, and
has a score of other important uses in radio. Unaffected by
moisture; tremendous capacity in small space.

Lower Self-

priced healing
than in case
paper of
condensers puncture

Send for our book giving complete
description, heok-ups, diagrams, etc.
Address Dept. CB.

The AMRAD CORPORATION
Medford Hillside, Mass.

J. E. Hahn, President
Powel Crosley, Jr., Chairman of the Board

Tell "Ewn You Saw It in the Citizens Radio Call Book Magazine
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RADIO DEALERS AND PROFESSIONAL SET BUILDERS

can do away with the annoyance of buying from a large number of sources by keeping ocur catalogue
handy. We have built up a national reputation on kits, accessories and special apparatus. By purchasing
your kits and parts from Wholesale Radio Service Co., vou not only assure yourself of the correct price,
but save many dollars otherwise lost through delays in cbhtaining the parts from a dozen iobbers.

MAXIMUM DISCOUNT TO OUR DEALERS!

We give our dealers the maximum discount on all orders, whether large or small. We feel sure that you
will appreciate receiving a proper discount on your purchases without taking a larger quentity than you
really need.

ALL THE LATEST KITS IN STOCK

We have ready for immediate shipment an array of the newest radio kits as specified by the Citizens
Radio Call Book, Radio Broadcast, Radio News and other leading radio publications.

We always try to be first in the field with complete parts so that our dealers can supply their customers
promptly‘

The Greatest Advance in the History of Radio

T}.'ne;‘njew LAFAYE'{I:TE is a perfect All-Electric Set, designed in accordance Vrite fOr Our Catalog
with latest scientific principles of radio reception. Operates [rom a light 1 here
socket, just as your percolator or electric iron does. Has 8 tubes—two [71 I::u\;/aRnsdscatoaflogE:a:;sa geu‘;?];yv‘;z ea]l
power tubes in push-pull assure power and excellent tone quality. Includes the newest and Jatest things in the
the New Dynamic Speaker. So positive are we of the unexcelled guality and radio field at the lowest “wholesale
value of LAFAYETTE sets that we extend to our dealers the privilege of prices. Dealers everywhere look
testing sample sets on a 30 day free test hasis. Qolely- to Wholesale Radio Service
WRITE FOR INFORMATION Co. for their merchandise. They know
AND CATALOG they cannot beat WRS for Service

and Prices.

RVICE ¢

NEW YORK
ET BUILDER / k3

1 7

[ GET THE THRILL OF REAL DX T

‘the Code "atvons | Ay [ast!

Ouiekly sna easily at home with the TELEPLEX
CODE SENDER. Tlie ouly instrmment that REPPO
DUCES actual sending  of  expert  operalors,
messafes 4

pued. You * and learn, No experience neces-

sary. Y'sed hy 1 vy ailkd deading 'Rch i -

plote Set of Instructlén Tapes Marmished. Remember—

T only ihe rudr lmn zs you the thrill of real DX. Write
for Bookict

Phonograh Motor FEUEPLEX €O., 76 Cortlandt St, New York TRO[JBLE SHOOTER

D T el P e o e T Py P o e A P,

Ohmlte The Easy Method for Locating Trouble

VITREOUS ENAMELED in Your Superheterodvyne
RESISTANCES

ALL SIZES—ALL TYPES
OHMITE MFG co,, 634 N. Albany Ave

HIS handy chart, comprising 16

symptoms, 130 possible causes, is
highly recommended by professional
set builders as a valuable asset in the
work shop.

Chicago, IlI

Accurate, Sure, Complete, Practical

DEALERS AND SET BUILDERS T 1

The NEW 1924 Catalor is craromed full of 4 ' B} Ma]l’ SGC
the FINBEST, NEWEST, Nationally known ¥ or

A.C. sets, consoles, eabinets, dynamic Y
bpeatlg)r:\ F}él’%s Pe%{a%léﬂs,torsL and tacctcsql?nesf R R do S [ ]

at argest stock o N 2

s SN RIS, e o G [ oberts hadio dervice
our FR%E ca,l.valllag o -

Western Radlo fg Co.,Dept.C-1,128 W, Lakest ,Chicago . . . Nh .
Caxton Building Chicago, Illinois

Tell 'Eut You Saz Jt in the Citizens Rudie Call Book Magazine
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High Quality Radio Products

that are the choice of
experienced set builders

Beldenamel Aerial Kit
R.M. A. Standard

A complete merial kit that con-
talns every ltem essential to an
efficient outdoor antenna system,
such as aerlal, ground and lead-in
wires, lightning arrester, lead-in
strip, ground clemp, glase Insula-
7] tors, nail-on knobs, ete. The Belden-
amel Aerlial Wire cannot corrode
{n service. The Beldenamel Jr.
Aerial Kit, Belden Bare Copper
Aerial Kit, and Belden Jr, Beare
Copper Aerial Kit are also furnished
for your particular needs.

Belden Indoor Aerial Kit

An ldeal essortment for sn indoor aerial,
containing aerlal wire, ground wire, ground Iy
clamp and inetruction sheet, Theneutralbrown -
braid on the aerial wire 1s easily concealed .
on the moulding or around a window frame.

Belden Colorubber Hookup
Wire

Ideal for set hookups and wirlng. Flexible
and easily fitted. Different colored rubber
insulations make circuit wirlng easier,
Tinned stranded wire and cotton serve
under Colorubber keep wire free {rom rubber
and make stripping and soldering easy.

.7

Belden Radio Battery
Cords

Consist of Colorubber Insulated
conductors inside overall braid
of brown cotton. Conductora are

coded R. M. A, Standard colors,
Soldered endg suitable for any
binding post, 4-inch length, Fur-
nished with 5,7, or 9 conductors,

Askts sce the Belden Speaker Extension Floor
Cord that lies flat on the floor, under the rug.

Get them from your dealer!

Belden Manufacturing Company
2322-A 8. Western Ave.
Chicago, Il

WRITE TODAY

Send for large, new, illustrated
Catalog “C,” showing the latest

of everything in radio at whole-
sale prices.

Allied/Radio

CORPORATION
71l W LAKE STREET, CHICAGO

The newest radio wrinkles—A-C, grid tube, short wave,
television, dynamic speakers, newest tubes and circuits—
anything and everything in radio—arte now ready for you at
Barawlk’s. With elections, football, National bro sting,
Roxy and other big doings filling the air, tho

newcomers will take to radio this year as nerver before,
Business will be good—3Set builders wili make money, You
cah clean up big by Buying from Barawlk—the oldest,
higgest, most reliable radioc house in the world, TLet us
prove it. Send now for the Big Book—all ready for yvou—
free. (et tlie Jatest radio information and lowest I)srice;.

The Comfortable

GreatNorthern
Hotel

400 Newly
Furnished Roonts
$2.50 a day qnd up

Sample Rooms

er Guests $4.00, $5.00, $6.00,
Fi om:g; 90 Per Cent $7.00 and $8.00
New Garage
One-Half Block

RAVELERS select the Great North-
ern for its wonderful location in
Chicago’s “loop”. They return because
the large comfortable rooms, homelike
environment, attentive service, excellent
food and moderate charges make it an

ideal hotel.

WALTER CRAIGHEAD, Manager
DEARBORN STREET FROM JACKSON TO QUINCY

LATEST

RADIO

GUIDE
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THE NEW CORBETT CONSOLES
For Radio and Phonograph

ISTINCTIVE designs, superior
products and beautiful finish,
have made Corbett Cabinets lead-
ers in the trade. The name Corbett
has meant quality Radioc Furniture
to the dealers since the early radio
days. Corbett Radic Phonographs
are specified for use with Tyrman
and Hammarlund Roberts receiv-
ers. Sold with or without 100A
R.C.A. Speakers.

The No. 225 and No. 175 are
only two of the attractive models
vou will find in our 1928 Catalog

—write for it today.

warne s CORBETT CABINET
A Cabmer MANUFACTURING CO.
ST. MARYS, PENNA.

Model “C”

F'= %

DEALERS AND | EXPERIMENTERS!
SET BUILDERS SET BUILDERS!

Nine years of experience places us in a position to

. serve you with any type of apparatus you may re-
Wnte or Ask quire. We carry complete lines of all standard items,
F including:—
f or 1'ree WARD-LEONARD GENERAL RADIO
1929 C t l SlLXER MARSHALL YAXLEY
atalo CARTER PARVOLT
g NATIONAL, etc.
Our 192§ catalog lists all the We also carry:—
new standard and nationally ATWATER KENT KOLSTER
famous radio sets and parts. and GREBE Sets

We are known as the world’s A Sh W 4
largest radio store and E ort ave an

c:n.u-g enormous buying FRE Transmitting Catalogue FREE
power gives you rock
bottom wholesale prices.

A Complete
Stock Ready

1f it is in radio we have it! Greenwich

Complete parts for all the Street Cortlandt
latest circuits as described New York 5275.2085
in this issue of the Call N. Y

Book. 24-hour service guar-

We Own and Ocoupy d o il orders.
This Entire Bullging 271eed on mai

WIRELESS EGERT
179 Greenwich 8t., New York City
Gentlemen: Please send to the following address, your free

! i
J '
! “Short Wave and Transmitting Catalogue. !
STOCK STORE | NI e e e e e I
| |
| S

CHICAGO SALVAGE

Wholesale Department CB

509 South State Street Chicago, llinois

Street... JOUUR

Tell “Thn You Sacwe It in the Citizens Radio Call Boolk Magasiie
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Send-for WESTERN RADIO

RElwz;.ER (peur

1929 Catalo

SHIELD GRID RECEIVER e JAL 52 AN SET BUILDERE,

gle FINEST, NEWEST, Nationally known

. . . C A.C. sets, consoles, ‘eabin ts,
HEN you build this sensational set, Newark Electric is SDoakors,  Kits.  eliminators B wge’;nsgﬁég
the best place to buy your parts. We carry complete %:mgogertET EE_IJ-IIDCI?S& uL&rgest‘;t?ck 'of
stocks of all Remler items and can make immediate ship- our FREE catalog. Pt delivery. rite for

ment upon receipt of order. Neo delays, no omissions, no we"""‘"Rﬂdiﬂmfg Co.,Dept.C-1,128 W. Laksst ,Chicago
substitutions, [f you'll try us once, we’ll be friends for lifel

5O

Lafayette and First, Detroit

WHETHER your choice be

one of the very comfort-

List of Parts Required New

|—Remler No. 712 Amplifier Unit. q 22 S able rooms at $250, $3 or $4’
|—Remler No. 752 Foundagion Kit.. -Story or one of the especially large
—Remler No. 110 Drum ials. K .,

| | —Remler No. 632 Two, Cang Condenser 12.33 Addition rooms or fireplace suites in the
—nlem r {s} andenser L. . . .

| | RemlerNo. 530 Audic | Transicrmer. 12.00 equipped with new addition, with an entranc-
—VFrost No able ug. 2.25 .

| 1 —FrostNo. 782 Cable Plug Soeket. 75 every advanced ing view of ecity, river and

k]

{—Frost No. 1895 Volume Control ..
]—Frost No. 1896 Regeneration Control..
I—Frost No. 51910 Rheostat and Switeh...

LIST PRICE .o -.-$131.25

REMLER POWER AMPLIFIER SERVIDORS Hotel Fort Shelby.

Convenient to all downtown and
to all tramsportation. Shopping,
theatrical, financial
and wholesale dis-
tricts within five
minutes’ walk, Gar-
age in connection.

Cars delivered with-
out service charge.
Brochure on request

feature of ac- C & h A1 en;
commodation, anadian snore, you will enjoy

including a special sense of value in

" List of Parts Required

I—Remler No. 950 Power Transformer and Choke
|—Remler No. 952 Foundation Kit....._.

I—Remler No. 921 Audio T‘Iransgcrmerc F
|—Remler No. 923 Qutput mpe ance Compensating Trans-
farmer TN @ ... 20.00 rIE‘:he LATT];:CST
|—Frost No, 30 esistance Kit . . 9.00
3—~Frast No. 1405 2 Mfd. Heavy Duty Filter Condensera . 12.00 B ST

2—Frost No. 11052 Mfd. By-pass Condensers.. . 4.00
LIST PRICE ... . e §114.00 GET OUR WHOLESALE PRICES FIRST
Dealers and Set Bu:ld’era Wrtte For Dtscounts Headquarters for the fol[owlng Kits
Telephone—DEARBORN 0083-0084 TYRMAN

HAMMARLUND REMLER
H.F.L. ISOTONE DAVEN TELEVISION
NEWARK FLrcTRIC CO.
. All the popular short wave Kits
W . 5 { Ju » Distributors for the Famous
O{dw U .Qa 70 UTAH DYNAMIC SPEAKERS

Greene-Brown A & B Eliminator
226 WEST MADISON STREET SHAMROCK DYNAMIC ELECTRIC SFTS
CHICAGO, ILL.

Wa carry the larzest stock of Radie Furniture
jo the East. Send for our FREE catalog.

KEYSTONE RADIO CO. rafavicesis va !

.

Tell "Em You Saw It 1 the Citizens Radio Call Book Magazine
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) it niversal Test Set

Complete Qutfit, Shown One-Half Scale

Operates equally well on A, C. or
D. C, circuits. Just the thing for
service man or set owner. A trouble
shooter and tube tester combined.
_ Order one today. Literature for the
»,  asking,

817 W\ 7 e B READRITE METER WORKS

Established 1904
10 College Ave. Bluffion, Ohio

To Get the Utmost in Performance
out of the

Custom-Bilt Shielded Grid

USE ONLY

SHIELDPLATE A-C TUBES

SHIELDPLATE SP 122 A-C Shielded Grid Amplificr Tubes are the latest dcvelopment in radio. They are
especially designed for use im the Tyrman Imperial “80,” and make possible i1 wonderful performance,
Here is a rcal long-life shielded grid A-C tube that is naturally rugged and dependable due to preeision

construction,
CGreater Results Cuaranteed Six Superior Features
Now you can be assured of better radio reception 1. Amplification constant is 300 compared with
with the use of this new SP 122 A.C tube. constant of 8 in general purpose tubes.

SHIELDPLATE tubes are manufactured by the
makers of the original and famous SP 122 SHILELD-
PLATE tube, which created a hig sensation among
radio engineers last scason. . DBrings in DX stations like locals.
Price $7.00 Each . Tong life—lRugged construction.

Use “DIATRONS”—A Tube for Every Radio Purpose

. Oscillation is entitely climinated.
. It is seli-neutralized.
. Operates on 2.25 volis—A-C.

N RWN

I
1 Shisldplate Tube Corporation
] 4049 Diversey Ave., Chlcago, 1I.
| Gentlemen: Kindly send me FREE spe-
I cial _juformntion deseribing the mnew
1 SHIELDPLATE ST 122 A-C tube.
| Also place my name on your mailing
! list to receive advance informatiou of the
)I
1
1
i
i
|
l
1
i

Write TODAY for FULL
PARTICULARS

uew developmenis in your laboratory.

1., SHIELDPLATE TUBE CORPORATION | sw .

Jobber's Name..........._....

4049 Diversey Avenue, Chicago, Illinois

Address. ...

Tell’Ewr You Saw It in the Citizens Radio Call Book Magaszine
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Metallized Resistors

‘\%l

[y

Lynch Metallized Resistors are de-

anteed egeinst mechanicel or
electrical defect.

¥ Lynch Dynohmic Resistors Easily Carry Heavy Currents

WHEN you need a special resistor designed to carry
heavy currents that you can rc]y on to operate
without noise or loss of accuracy, ask your dealer for (
the Lynch Dynohmic Resistor.

Intensive research in laboratory and field has produced

pendable, permanently accurate, in this resistor a unit that sets a new standard for Leak-Proof Mountings
noiseless, non-inductive, and non-  precision-built resistanee products, Various ratings Their rugged construction. single-
capacitative. and resistance values obtainable on request. hole mounting feature, low surface
25 to 10 M $0.50 Jeakage, mechanical strength, and
. o eg.... .30, rigid mounting of the springs make
02T % . ™% ARTHUR H.LYNCH, Inc. i " "L, e ol

0005 to .01 Meg.. oo . 75 . ? y mountings available anywhere.
General Motors Building Single Mounting $0.35
Al Lynch products erc guar- 1775 Broadway, at 57th St., New York, N. Y. Double Mounting. 50

Sales Offices in Most Large Cities

\. Your Dealer Has a Lynch Precision-Built Resistor for Every Resistance Need )

Send for free book.

BIRNBACH Extension Cords Make a Good Set Better

Blrnbach Ac1d-Pr00f Battery Cables
These battery cables are acid proof
and are composed of Stranded
Wires insulated with Cotored Rub-
ber and enclosed in an attractive
DBraid over all the wires. Furnished
complete with brass soldered ter-
minals for neat and quick attach-

Extension Cords
allow the loud-
speaker to he placed in

B IRNBACH Colored

Birnbach “360°° Tuned R. F. Kit

Kit consists of thrce matched
coils, wound on Colored
Bakelite. For use in any of
the two and three tuned R.
F. circuits. Cover the Droad-
cast bands when used with

ing. Made in 3, 6, 7, 8, 9 or 10

h wires, 34 inches ]ung For those
who wish a longer cable, Birmbach 10 foot cord is rec-
ommended. Stnilar in construction to above, hut 10 [eet
long. Made in 5, 6, 7, 8, 9 or 10 conductors.

Blrnbach nga Battery Cable

.00035 Variable Condensers,

any part of the room
where the acoustical re-
ception is the best.
While at the same time

New Birnbach Moisture Proof
Extension Cords

harmonizing with any The finest extension cord

A heavy duty Rattery Cable ior available.  Attaches instant-

use with a storage battery. TSC CO].OI' SCIleme Of home ly. Made with strands of

wires for the A Battery are made : z copper wires insulated witl

of heavier construction and as- decPrallon. Birnbach rubber with an oltme:-3 br‘g:vr:
;(‘“el?r]Edeﬁvnxir;m;?egeaci}?ia‘iitrzgg Moisture Proof Exten- eavering of tlge ﬁnlest1 mm‘;cnzed braid. These eords are
< e . = m01=ture proof, no leakage between counductors, no scratchy
\Vllsi léot. alz{sorgh xtn(;!glure;dui\{gie s1on C.Ol'd fOI‘ tllOSe noises m the lout|<pe1km With a Birnbach 10, 20, 34,
| N P in 7.8, or con <5 who wish to move the 40, 50 or 100 foot Extension Cord you can move your

34 inches long or 10 feet long, as required. 5 k t th loudspeaker to any part of the house.
. aker .

Bn‘nbach Battery COHHeCtOI’ pe h e 0 e Sllll’l | nnl])ac]? CﬁTurerl Fxte‘nsnon.Coxds in 20, 30 or 30 ioot
A handy flexiblc connector for use porch or to any other ;::ig[\’,\sfl_’ﬁ,lﬂée?npc)m};}m tc"f)]?‘ 5'.”9]"]—)' GOLPy MAROQN
BIRNBACH with DRY Cell Batteries, ,‘\lso_for room where dampness want the hest ‘\’::)u e;::‘isli]egt c]%\‘cr;rjgh Oé tgose ‘}:_M
Ebmmremmmmesteee®@ connecling the 13 and C batteries. R - i the ol : 2 Birnbac ord to har-
may prevall. A damp monize with the color of the baseboard or moulding.
These colored Birnbach Cords harmonize with anv c¢olor

Birnbach Bakelite Tuner

Decidedly new and attractive,
wound on genuine Colored Bake-
tite. Smaller in size, more room
& your set, gives you bttter tone qual-
3 ities, sharper tuning. more vohune and

cord is a short cirenit scheme of home decoration.
and causes poor recep-
tion. Your dealer will

be glad to show you a

Birnbach Replacement Cords

These cords arc
placing worn

used in  re-
out cords from

reater distance, Covers the entire 3 :

%roadcast bands. Made in two sizes Birnbach Extension head sets or loudspeakers.. If

for .00035 and .0005 mld. Tuning con- Cord, your reception is  interfered

densers. A Radic Frequency coil is sold with scratching noises you
to match the Tuner. These coils can be nsed in any of nE need a new cord.

the popular circuits.

BIRNBACH PRODUCTS ARE CGUARANTEED TO GIVE

Write for Literature

BIRNBACH RADIO CO., 254 WEST 31st
Wholcsalc

PIIC €>" o RADI

Get our big 1929 Redio Catalog——hot off
the press.  Contains thousayds of remarkable ba s,
Jatest. nationally advertised Radio equipment. LaLE%f in
Ham Transmission equipneni. Everything ot lowest
wholesale priees.

NEW RADIO CLUB—Big Prizes

tiet all the facts sbout *“Bther Trappers’ Club
now.  No dues. Many advantages.  rite for

FREL membership at once.
This Rir Book of monn:,-snvmg FREE 9
TS

bargains is you
regular Radio enc»clopedm WnLe today for

your ¢opy of Lhis book.
AMERICAN RADIO & MERC. COMPANY
Dept. 16, American Radlo Bldg.,, K. C., Mo.

PERFECT SATISFACTION
For Sale by Your Neighborhood Dealer

STREET, NEW YORK, N. Y.

MEMBER

RIMLA

Set Builders and Dealers!

Let the largest Radio Mail Order House in the
East serve youl!
You'll get better service and better merchandise at

the lowest wholesale prices obtainable anywhere.

NEW 1929 BUYING GUIDE

Your copy is ready for vou. It lists all the latest
Radio Parts, Accessories, Sets and Kits, Catalog K
also lists Electrical Supplies, Household Appliances,
Golf and Tennis Equipment, Cameras, Traveling
Bags, etc. Send for your copy now. It's free.

Allen-Rogders-Madison

35 WEST 318" §T, JEETRgeREIRS NEW YORK, N.Y.
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Poter

Condensers

The Choice of Leading Radio Engineers
For Power Amplifiers and Power Packs

Condenser Blocks

No. Tapped Cap. Price
T2900 2,2, 2, 4, 2, $20.00
T2950 2,2, 2, 4,12 2 22.50
SM673 2,2, 2, 1,1, 20.00
SR171 2,2, 8, 1, Vo 15.75
SR210 2,2, 2.4, ... 15.50
SR210A 2, 2,2, 4,1, 2. 20.00

Insure the Success of Your Equipment by Specifying Potter Condensers

Potter Manufacturing Co.

By-Pass Condensers

Working
No. Cap. DC Test Voltage Price
[ 1 MEd. 200v. 160 $0.60
2 .25 Mfd. 200v. [60 .70
3 .5 MIid. 200v. 160 75
4 1. Mifd. 200v. 160 .50
101 .1 MIEd. 400w, 200 .70
102 .25 Mfd. 400v. 200 .75
103 5 Mifd. 400v. 200 .90
104 i MEd. 400v. 200 1.25
301 1 Mid. 750v. 400 .85
302 25 MIid. 750v. 400 1.00
303 5 Mfd 750v. 400 1.25

I

North Chicago,

6-TUBE RADIO COMPLETE
$34.75 to $66.66
Licensed R. C. A. Circuits, Shielded, One Dial

Write for catalog. Big discounts to agenls

CONSUMERS RADIO CO.

4721 Lincoln Avenue Dept. 103, Chicago, IlL

AUDIO TRANSFORMERS _o%L¥
This is the most amazing radie value ever offersd.

Think of il! A §4.00 audio transformer—a c
genuine Illinois “all frequency’ wunit of the finest

musical capability, offered direct from the factory Each

for «nly 97c. Never befors such & bargain vpportunily. Thou-
sands liave houglt them. Sold with a positive guarantee of
Limlteq satisfaction. or mouey back. Supplied in ratios of 132 to 1,
Offer 3 to 3 and 5 to 1. Order now.

ILLINOIS TRANSFORMER CO., Dept. 106
223 West Elm Street Chicago, Illinois

Speclal

Wholesale Prices

Here you will ind a new up-to-date
stock of kits, parts, accessories and
sets—everything you want in radio.

Write for Catalog “C,” quoting spe-
~cial dealers’ w holesale prices.

Allied/Radio

CORPORATION
711 W. LAKE STREET, CHICAGO

Travel for “UNCLE SAM”

RAILWAY POSTAL CLERKS

TRAVEL—-SEE YOUR COUNTRY

$1900 to $2700 a Year

Many Other Government Jobs

MEN—-WOMEN 18 OR OVER

Short Hours—Pleasant Work—Rapid Advancement—
Long Vacation With Pay

Mail Coupon Now, Act at once. DO IT TODAY.
You May Forget Tomorrow

————--—-—=-——«—————CUTHERE——-———-————-——-‘

FRANKLIN INSTITUTE, Dept. G190, Rochester, N, Y.
Rush to me entirely free of eharge: (1) A full descriplion of the position citecked |
below: (2) Free copy of 1lln=1r1tml hook, “How to get a U. 8. governmeot Job.'
(3) a list of U. & Government Jobs now obtainable and sample coaching. |
...Rallway Postal Clerk, $19800-3$2700 -..Gity Mail Carrier - - $1700-52100 |
..Past Office Clerk - - $1700-$2300 ..General Clerk - - -~ - $1260-$2100
.,Rural Carrier - - - - $2100-$3300

Wame..

Address..
Use Lnis caupon befare you mlslay nt

"WRITE OR PRINT PLAINLY. _l

Tell "Ewm You Saw [t in the Citizens Radio Call Book Magasine
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Ready for you---

a newer, bigger
catalogue ~ ~ ~ ~
full of bargains!

Van Ashe makes set-building profitable as well as
pieasant. Our big discounts make money for you on
every kit or part vou buy. And 12-hour shipment is
our regular rule. To get the most out of set-hmnlding,
see our new catalogue for:

TELEVISIQOX kits and parts.

ELECTRIC PHONOGRATPH pickups, turntables.

Eggﬁ%figf\lfg%}fEI;Sl of ﬁ“‘:YDCS tion and of bargains. Write

S ; < sets, kils, parts. for it at once. We want vou

POWER PACKS, including 250-tube and push-pul) 1o have a capy. N
Write today (a post-card will do) for

circuits. \\
Py o
catalogue with discount sheet! \,\_/I

VAN-ASHE RADIO COMPANY

and other parts.
208 North 10th Street, St. Louis, Missouri

she =,

et

—this 1928-29

catalogue.

A newer, bigger edition of our
famous book that has gone to
every state and to 12 foreign
countries, It's an encyclope-
dia of radio, full of informa-

our new, Ing

REAL SPECIAL OFFERS! SET BHILDERS

UNI-RECTRON POWER AMPLIFIERS
(ldeal for Use with Dynamic Speakers)

MODEL AP-935 esl whisper to the
. T1osclest erash of sound
—T. . A, Uni-
Rert u;n amplifies
cach mote at its rrue
valne.  High and low
notes are all {reated
Aike,

The yoluime and qual-
ity detivered will be
a _revelation.

Also by temoving Lhe

As  the  Uni-Rectron
stands it i3 a super
power apiplifier, which
can be used in ceon-
nection with any ra-
die set_and loud
speaker. DBinding nosts
ure provided for in-
mnt to the Uni-Ree-
fron and ouwiput to
the speakor. Hequires
na  barteries far its

the first and oldest xadm specialty house,
vou nuusual service thi . Digger stocks,

v shipments, lower pri Ddeal with an old
nqlahlnh(d veliable house. fret honest @ Tionest
BeTvViee, ]mne prices. Barawik service mak you
mure money. nid now for big new Catalog show-
ing dewesl wholesule prices,

BARAWIK COMPANY

Barawik,
I‘r

operation. It qbtanins LIST FRICE $88.50 input and output 39 Canal Sta. Chicago, U. 5. A.

its power {rom the b transt L can g0, Guid.
S d ithaut t ranstormers i ‘s iV di uide
110 TVolt, 60 Cyele (w-t aut tubes) B ied B e Mail This Coupun Now for Free Radio Gui

alterpatmg  current S c 1 $19.75 of power [or an os-

Yighting circuit of pe 1a ER. cillating or transmit-

ting tube, farnighing
power for all eircuits, grid, plate and
filament, and i3 e cheunst form  of
Power Supply for Amateur Transnitting
purposes ever offercd.

your house.
The UX-210 super power amplilving
jube and the UX-2161 or 231 rectify-
ing tubes are used with this amplifier,
which cannot everload. From (lhe faint-

THE NEW GOULD KATHANODE UNIPOWER
(With Built-In Relay)
Automatic Radio “A” Power from Your Light Socket

Many Radlo sels are now out
of date because they do not [n-
elude the latest Improvements.
To mect the popular demand and
brirg a falr price, every radlo

LIST PRICE $39.50 EA.

Model AC-6-K (G Volt) Karba- and  when sold it will {ake
nade Tinipowver js the highest cave of ilse is very cco-
quality A Power Unit built. nomieal and will outlast sev-
Pumishes rich, smoeoth. unfail- eral stovuge balleries. s
ing ““A” eurrent wilhout any Kathanode construction is an
trace of hum for the larzest exelusive patenfed featnre, be-
power tube sgets. which iz au- ing used hy the U. 8. Gow
tomatically replenished from ernment in their submarine
e light socket. TInstalled in batteries. which are [wmished
less than three mwinutes, makcs Ly Gould.

any set as simple and conven-
]Lht to operate as an expen
sive A-C outfit at only a frue-
tion of the cost. No rewiring
necessary in your set. vates and in
Tty J{athanode construction insures longer beoster Tate (134
life and frecdom from service cxpensc crergency cliarge,

EXTRA SPECIAL

$1 3.75 Balkite Clarging Unit. which
EA. bhas fonr graduvated chuarging

Pauipped wilh a new nofseless

addition one
amperes) for an

All the Above Units dre Brond New and Packed in Original Factory Cartons
SEND FOR QUR LISTS OF RADIO BARGAINS

American Sales Co., 19-21 Warren St., New York City
-

Tell *En You Sawe It in the Citizens Radio Call Book Magazine

THIS SIZE $1.00
tions with sach mlcrophaone and- sent by sealed letter far $1.00. With cord,

$1.25.
tnterest/ng clrcular free,

The Electric Specialty Co.

INOHdY 123 LIA

With cord and plug, $1.50,
PON'T buy a radlo uniil you hesr from us,

recofver should be made with a
ricrophone transmitter threugh
which to talk, sing, play the
piano, wiolln, phonegraph, band,
orchestra orF any muslical Instru-
ment by the loud speaker, In the
reem, of any distance away.

No additienal oolls, magnets
or bLatterles ere nceded to make
a player radle recelver, or change
one that Is alrsady made Into a
player radlo; they are alrsady
there, and IL s only necessary Lo
connect a phone cord to the
screw eye on each slde of the
Baby Mike Transmitter and piug
it Into the delector circuli as
shown (n the plain printed direo-

Speclal socket adapter BOc¢ extra.

309 PHILLIPS STREET,
BOX 244, HELENA, ARN,
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Approved Parts for use
with UX 250 Tube

No. 7668—Designed for full wave
rectification using iwo UX28R1 tubes
to supply B and C power to receiver
and power for two UX250 tubes. Use
one No, 6551 double choke in filler
circuit. Approxzimate D. C. output from
filter 526V 130 wmils, Secondary
voltages €50-830V, 170 mils., T3
V 2% ogmp. C.T. 7%V 2% amp.
C.T. -.$13.50
No. 6551 Doubla choke May Dbe
used wbero -:urrent does not execeed
250 mils, e 815,00

D-800 Power Ampllﬁer condenser
Unit has been designed for use with
the (X281 rectifier tubes, and CX
210 or 250 power tubes.- Having a
working voltage of 1000 volts, and
mounled in erystal lacguered steil
cases, they will be found unsurpassed
for reliability and stability, Unit con-
tains sections of 2-2-4 Mfd..$18.60
D-307 containg condensers of 4-2-1-1
Mfd. sections with a working voltage
of 400 volts for use in connection
with D-600 ... $10.00
Ne. 1177, A aplendld stralrrl\L power
amplifier output transformer designed
for wuse W:tl\ L’X 250 P. A

No. 7568

176, Similar to No, 1177 buh
of lhe Push Puil Type......... $12.0

Send cbeck or money order for im-
medinie delivery of any of Lhe above
items.  Complete information en
Transformers, Chokes and Condensers
for all types of power units sent upon

TUBE  eoeeeisnsiinnmvnsarrne e 8120000 (g est,

Dongan Electric Manufacturing Company
McDougall at Frarklin Street Detroit, Mich.

\TRANSFORMERS of MERIT for FIFTEEN YEARS J; 7

Radio dealers recommend and use the

ekko

Ground Clamp

because it eliminates the high [percentage of radie troubles
due to faulty ground

Imperfect grouind contacts are responsible for a high percentage of
all radio troubles. The ekko Clamp eliminates these troubles by in-
suring perfect contact. Radio dealers know this. Thatis why they
include an ekko Clamp with radio set installations and instruct
their service crews to use it in replacing old faulty grounds.

The hardened steel points of the ekko Clamp bite
through paint, rust,dirt,corrosion or any other insula- 2 5 ¢
tion. Lts positive contact insures full signal strength.
Easy to use. Ground wire screws to Clamp. Clamp
attaches to nearest pipe by a tum of the screw. Non-
corrosive, permanent. Finished in white nickel. Fits
4 10 1% inch pipe. At your dealer’s.

Radio Dealers:

The ekko Clamp issupplied in lots of ten in
an atrractive counter display thac helps you @&
sell this most popular of all ground clamps. | "5t =3

The Ekko Company

111 West Monroe Street, Chicago, IlL

eI e

TR 1L §

THE HOTEL

PRESIDENT

48"ST WEST OF BROADWAY
NEW YORK CITY

91(/5 :p/eaan/ Aew .(olf-/ Ju.:z‘ a«ouua(
e corner From er’e.:pt'bnj o fers - Jose
A ROOM AND A BATH FOR §25¢

ROOMS WATH BOTH BATH 4D SHWER $329
ROOMS FOR TWO AT {380 AND 8420
R. e CRImMmon, Rus. Man . l:/

9ke p"eslc{eu@ a)i?a.)ls‘j_““’ st

UWLLUL U B o
UDENY UMW UG
LUBHUL H i Wy

--'nll'Ifri“l!jlHHmilﬂjIHlull;m.-‘--

¢ Y ' W 4
“ Iyrman Imperial §0
Custom-Bilt Shielded Grid
ALSO the “72” and “60” IN STOCK

All the latest developments, including TELEVISION, de-
scribed in our NEW FREE 1929 CATALQOG, just com-
pleted. Lowest prices on all new kits, mcludmg Tyrman,
Silver, Isotone, Scott, etc, sets, accessories and cabinets.
Get the BEST in RADIO—at the BIGGEST SAVING.
Complete stock carried. No delays.

Write for catalog today

WALTER ROWAN COMPANY

833 Washington Blvd, Dept. 104 Chicago, Illinois

This Catalog Will

Save You Time and Money
Write today for our large illustrated

new Catalog “C,” showing how this or-
gamzation of men with years of ex-
perience, can give you personal service.

Allied/Radio

CORPORATION
TIl W LAKE STREET, CHICAGO
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NATIONAL

TUNING UNIT TYPE 222

Single No
Control Neutralization
Troubles
Shielding A Rugged

Well Built Unit

Not Required

H pedance primary for working out of a sereen grid tube.
ductance within very fine limits.
as the coils and operated by a National Velvet-Vernier Drum Dial Type F. Shielding
are done away with.

Results in operation are all that could be asked for. Only a short indoor antenna
price—Type No. 222—$25.00. Two othcr types also available.

NATIONAL PUSH-PULL AMPLIFIER—
for 210 or 250 Tubes

A completely wired Audio Amplifier

ERE is a tuning unit for constructing a very sensitive and selective radio set

‘The antenna coil has

windings. For electrification of phone-
graphs, use with 2-tube tuners or for
targe rooms or halls. Price, completely
wired—less tubes—§40.00.

Write for New Bulletin No. 130-CB
W. A. READY, PRES.

For

e e R

ERS

NATIONAL CO., INC.

ease of assembly The Unit comprises a newly designed National Browning-Drake Transformer, with hlgh im-

Two National Equitune Variable Condensers are mounted on the same girder frame

NATIONAL SHORT-WAVE EQUIPMENT
for use with 222 Tube

Upit. May be A.C. operated wilhout A complete new line of equipment includ-
hatteries {rom Nationai High-Voltage ing National Velvet-Vernier Dial Type E,
Power Supply. Uses the new-design spccial  BEquicycle  Short-Wave Cor\denser,
Natignal Push-Pull Transformers with four Plug-m Short-Wave Transformers—15
¥3 special alloy steel cores and new type te 115 aneters, RLF. Choke, H.F. Imped-

ance, special panels with sockets and clips.
construction of non-radiating
wave reeeiving sets for experimental work
in hroadcast, code and television signals.

with the greatest simplicity and
a trimmer which adjusts its in-
and neutralization of R. . Tube

is required in most cases. List

short-

S e a2

MALDEN, MASS.

AreYourTubes Justp
Limping Along ,

MANY a good radio tube is abused by
too high or too low filament temperature.
Either means shortlife and crippled per-
formance, Designed for a definite operat-
ing voltage, tubes deteriorate rapidly if
over or under-laxed,

AMPERITE maintains constant, uniform
Hlament lemperature—automatically ad-
justs its resistance to variations of A»
current supply. Its principle is unique
and patented. No ordinary fixed resis-
tance, designed to look like AMPERITE,
can possibly do AMPERITES work,
Improves panel layout(uo hand-operated
rbeostaits), simplifies wiring (short, direct
leads), aids tuning, increascs sensitivity,
and rounds out tome quality. Ask for
AMPERITE by namne and sce that you get
it. A type for every tube—battery or A, C,

[

#$1.10,with mount-
ing (in U.S. A.) at
all dealers,

] | Give them
New Life

wi ﬂl
MTE 50 FRANKLIN ST, NEW Y

FSELF ADJUSTING Rheostat I

FR EE——"A mperite Blue
Book” oflatest circnits and
construction data.

Write Dept. C. R. 9.

ARadiall @ompary/

The

l:lllP'NfE

.-\,\

HE Shanco Clip design assures
free and wuninterrupted flow of
electrical There are no
springs to heat up, burn or drop out.
Made of powerful tension, tempered

current.

spring steel solidly riveted together,
All parts electro-plated before as-
sembly (not galvanized or tinned),
acid-resisting. The jaws open wide
and are easily applied. The Griptite
bulldog teeth ‘“‘stay put” and bite
right through corroded bars and ter-
minals. The teeth are so arranged
that the clip cannot fall over and
“short” the battery.

There are 4 sizes for every hattery
need: 5 Ampere, 15 Ampere, 50
Ampere, 300 Ampere.

Write for our literature and prices

Shanklin Manufacturing Co.

Dept. 61,

w

Springfield, Ilinois
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Iraditional
hospitality in *M,
the Queen City l{&
Cincinnati’s hospitality is ex- i‘
emplified at the Hotel Gib-

son, Cincinnati’'s Most Dis- |§ ﬂ
tinguished Hotel o f

i

;

. . . |

Here, in America’s logical |K »‘\

convention c¢ity, is the Hotel !

Gibson, the most suitable \]

convention headquarters. \v
a3
L =g

Spacious ineeting rooms, ex-
ceptional sample rooms and

the newly remodelled Roof
% . . fGard.‘zn ]Uﬂ'er 20,0%0 sguare
eet display space, estaurant
. g u . accommodations meet with
the approval of the most dis-
E[HCLVI”??LI eriminating.  Write for par-
iculars.
0f t ticu
pL a 6 1000 ROOMS
fyon{; door with haths

Hotel Gibson

RALPH HITZ (Manager

Consider First—
the Volume Control.

Care must be taken to choose
Volume Controls that give long-
est trouble-free service—a type
that will not mtroduce noise to
interfere with quality of recep-
tion after a short period of serv-
ice.

Centralah Volume Controls have
a patented rocking disc contact
that eliminates all wear on the re-
sistance material. This feature
adds to the smoocthness of opera-
tion, because a spring pressure
arm rides smoothly on the disc and NOT on the resistance.
Bushing and shaft are thoroughly insulated from the current-
carrying parts. This simplifies mounting on metal panel or
sub-base and eliminates any hand capacity when the volume
control 15 in a critical circuit. Full variation of resistance is
obtained in a single turn of the knob.

Centralab has carefully studied every volume control circuit
and -has built up tapers of resistance that for each applica-
tion assure a control that smoothly and gradually varies
volume from whisper to maximuin.

The specific circuit in which each of these units is used, is
outlined in a folder. Write for it.

CENTRAL RADIO LABORATORIES
26 Keefe Avenue Milwaukee, Wis,

. Make $5,000 to
\$15,000 a Year

Operating a
zZ7=" Battery Service
Station

Tremendous profits casy for you to get charging batteries.
Customers coine right to vour door. No soliciting—no hard
work, Every time you connect a battery you make 90c clear
profit. My Service Station Charger is years ahead of ordi-
nary chargers. You can get all the business
in your town. Start in your garage, base-
ment, or rent a store.

$5.00 Down Starts You

I've prepared a FREE BOOK explaining
how to get into this big pay feld. First
weeld's profit pays for all equipment. T ex-
plain everything—start you 11 a business of
your own and put you on the way to Big Money. This
book 1s yours FREE. Send for vour copy today. Don't
delay. Fill in coupon and mail at once.

C. F. HOLMES, Chief Engineer
Independent Electric Works, Dept. CB
5116 Ravenswood Ave., Chicago, LIl

Send me your FREE BOOIK ““Rig Profits.””

Address..... ... . .. ey

—against 30 seconds to a min-
ute for other tubes...Arcturus
127 A-C Detector Tube—quickest
acting, longest-lasting...Proved by test
to have useful life far in excess of 1,000
hours...Forquickeraction,better tone,
longer tube life—put an Arcturus
A-CLongLife Tube in every sock-
et..."Get Action With Arcturus
Tubes—quicker, better.”

ARCTURUS RADIO COMPANY
255 Sherman Ave. Newark, New Jersey

RETURUS
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Results 7 A.C
Voltage Regqulation

with the WEBSTER
Auto-Potentialator

i |ERE al last is 1he successiul solution of the puzzling problem

of A.C. line voltage regulation.

The new Webster Auto-Potentialator provides complete, in-
stant and awlomatic regulation of A.C. corrent. It delivers to the
A.C set or A and B Eliminator an absoclutely even flow of A.C. |
current of the exact voltage necessary for the maost successful oper-
ation of any make of recetver. ’

The Webster Auto-Potentialator, besides being entirely autematic,
contains na tubes or liquids~—needs no complicated adjusting—never
wears out.

It affords absolute protection from the sudden line fuctuations rhat
occur m every A.C. lighting circuit. It gives marvelously steady,
uninterrupted reception of highest possible efficiency, because tubes
are operating =t their peak point under exactly correct voltage. 1t
greatly lengthens the life of A.C. tubes—saving you considerable
money 13 tube replacements.

When you attach 2 Webster Aulo-Polentialator to any factory
built or custom builr receiver, you at once and forever do away with
the bugaboc of line voltage fAuctuations. No more trauble—no more
gricf—just wonderfully clear, steady, uniform reception.

Sturdify built. Small i size. Slips out of sight in a jiffy. Meas-
ures about 834x414x5%4 . Never in the way. Silent. Absolutely
dependable.

Order From Your Dealer Today

Order a Webster Aute-Potentialator from vour dealer todayv. If
e is out of stock and vou are in a hurry you can arder direct from
us hy filling out and mailing coupon below. If coupon is used. send
cheek or money order [or $15 for cach Auto-Potentialator ordcered.
Test it on your set—any set. J{ it does not do all that we claim, if it
iails to give entire freedom from voltage Huctvation troubles, vour
money will be promiptly refunded. Mail coupon today—NOW,

THE WEBSTER COMPANY

850 Blackhawk Street, Chicago

THE WEBSTER COMPARNY
B50 Bilackhawk St., Chlcage

Ship me................. Websler
Auto-Potentialalors, price $15 each
1 enclose $
Name......

St. Address

BUILD A DAVEN
TELEVISION
RECEIVER

Complete Essential Kit, $60.00

HE first complete Kit. Iurnished with
cither T-24, T-36 or T-48 Scanning Disk,
Motor, Bushing, Rheostat, Daven Television
Tube, 3 Complete Stages of Daven Television
Amplification and Instructions for Building.
Daven Television Receiver, Complete, includ-
ing Television Tubc—3%$100.00 {(Less Ampli-
fier Tuhes).

DAVEN TELEVISION APPARATU

Tach
Daven  Telev.  Photo  Elect.
Cell 1% 7 Bulb........_....520.00
Daven  Telev. Photo  Kleet.
Cell 37 Bulb......_ ... 37.50
h Ivaven Television Couplers
48 Aperntures T-46 s No. 421x D-421xx
Tiaven Tele. Amp, U1-3 . N 2l No. 4 1)-422xx
ITraven Spec. Telev. Amp. T-4 Bul No. 428x D-4233x
for 2 Hi Mu Tubes and 3 x Glastors are used for Grid
power Tubes 171, 210, 250 and Plate Resistors........ 213
Types .- e 17200 xx Super Davohms in Plate
Daven Tel Neon lLamp, 20 and (astors Jn Grid...... 4.63
to 80 Milliumperes Strick- Daven AC TL for output tubes
ing Voltage 100 Plate in series with Television
1%ox1 e .. 1250 TAMD iiininieans e 3030
TNaven Telev. Motor L. 2750 Taven AC 10 ({(for brighter
Taven Bushing to fit 47, illnmiuation) .. 9.00
5/16 and % ” Motor Shafis  1.00 Daven Mwu 20 Hi Mu S
Daven for 48 Averlure disc.. 3.5Q for Amp. Stages. ... . 225
Daren Rleostat...... 3.50 Darven Mu & lower T 3.39

Send Ze stamp for new Television Booklet

THE DAVEN CORPORATION

Amplification Specialists

200 SUMMIT STREET NEWARK, N. L

Lowest Wholesale Prices/

Set Builders 'and Dealers!

Let the largest Radio Mail Order House in the
Fast serve you!

You'll get better service and better merchandise at
the lowest wholesale prices obtainable anywhere,

NEW 1929 BUYING GUIDE
Your copv is ready for wvou. 1t lists all the latest
RRadio Parts, Accessories, Sets and Kits. Catalog K
also lists Electrical Supplies, Household Appliances,
Golf and Teunis Equipment, Cameras, Traveling
Bags, etc. Send for your copy now. It's free.

Allen-Rogers-Madison

35 WEST 357 ST. NEW YORK., N.Y.

400 Rooms

Ahsolutely Fireproof
Rates

$1.50

and Up

GEORGE T. THOMPSON

Managing Director

P Mangutelte Horel

ST. LOUIS

Washington at J8th
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SET BUILDERS

Write us for new illusirated Catalog
“C” contaiming all the new and pop-
ular kits in radio. Our tremendous

stock enables us to give you immedi-
ate service on all radio supplies at
w hole:.ale prices.

New Yorrs Newesy Hored"

e PCCADILLY

227 West 3531 Street

at Broadyway
New York -

ADIACENT T Eviay ACTIvITY
600 BrigHT SuNuLT RE@ms,
EacH Wiy Baru, LuecTric
=8 kN, lce Water S
SINGLE Room . BaTu $32
Dousie Room =, Baty 4t
Erceerional Resraurant ™. LuNcueoNerTE

Wins AT Oun Expense For Resenvanons
F.D SOGFHELD - Manacinc Dinacres

MANY THANKS!

For Your Hearty Response

our new 104 page catalog which had just come

IN the last issue of the Call Book, we announced

off the press. We were literally swamped with
requests for copies of this catalog and the result-
ant orders were most gratifying. We take this op-
portunity of thanking cur many old and new
friends for their kindness and want them to know
we greatly appreciate their patronage and the
good things they have said about us.

Don’t Forget We Are Distributors For:

Frost Carter Yaxley
Jewel Webster Sylvania
Remler Aerovox Magnavox
Thordarson Aero Products Cunningham

and many other nationally known manufacturers.

1f you have not received your copy of
our FREE catalog, write for one today.

JAMES C. GORDON CO., INC.

1211 Pine Street St. Louis, Mo."

W

I e S T T T T O T TR

SET BUILDERS!
A complete line of the very latest
KITS and PARTS

STANDARD APPLIANCES
STANDARD PARTS
Get the Lowest Prices-’

IEL]E(CT[‘]RJI(CAL SUPPLY COMPAN

Adams at Jefferson Street, Dept. N-1, Chicago

MDOHALRIN

HIDNINRING i i s

A =

00RO

How to Select
a Resistor

Find out the answers to these two ques-
tions—"How accurate is it?” and "How long
will it maintain that accuracy under the aver-
age load | will put upon it?” No resistor can
give more satisfactory answers than the

Har-held.

1. Har-feld Resistors car be supplied to
you as accurate as plus or minus |9,
five times more accurate than the aver-
age resistor,

. Under average load cenditions, all Har-
feld Resistors are guaranteed to main-
tain the accuracy your order specifies.

Available in two types of coating — vitreous
enamel or a specially processed cement. There are
sizes and styles to meet every radio and electrical
need, and large quantities can be quickly supplied.
Prices are low enough to demand careful consid-
eration from every purchasing agent or individual.

MANUFACTURERS AND JOBBERS — Tell us
about the resistors you want and we will gladly
make up samples with prices. Write to

HARDWICK, FIELD, Inc.

FACTORY:
215 Emmett
Street

WIRE -WOUND Newark,

RESISTORS

OFFICE:
122 Green-
wich St.
New York
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BY THE LARGEST AND MOST UP-

This highly efficient organization with trained service men, together with a completely equipped
laboratory, is at your disposal for repairing, testing and advice on all types radio receivers, battery
eliminators and power units. Our experience in this field has helped all our clients to enjoy better
and continuous radio reception. All laboratory instruments used in testing and repairing are mod-
ern and up to date, insuring rapid and accurate location of trouble involved in your receiver.

f

Remember

the confidence of many
leading manufacturers
has been placed in this
laboratory. The Radio
Service L.aboratories
will give to you the

same conscientious

service that the manu-

We Specialize

on all receivers illus-
trated in the Citizens
Radio Call Book. 1If
you have constructed
any of these receivers
and are not obtaining
satisfactory'results, let

facturer himself would

L us give an estimate for
give you.

putting the set in first
class condition. Each
receiver repaired by us

Any receiver or power
device repaired by us is
positively guaranteed . .
to perform in the man- . ] : % is given a thorough in-
ner Claillled by the Because the largest staff of trained service repairmen and engineers ara at S[)ectiOﬂ Of each indi_

your service, you can be assured at oll tinmes of the most careful and come

l'llallufaCtUI'el‘. petent work. This is proven by the large numbers of sets shipped lo us Vldual pal‘t,

For service from cvery state in the U. S., Caneda, Alaska and Mexico.

Announcing Our Service in Your Home

Service Includes Chicago and Surrounding Suburbs

Effective September 15th, we will have a corps of specially trained service men ready to call at your
home to service your radio receiver and accessories.

These service men have been carefully trained in this laboratory to be familiar with all types of
receivers and power units. Each service man is completely equipped with laboratory instruments
so that he may in a scientific way rapidly locate and correct the defects in your radio.

RADIO SERVICE

508 South Dearborn Street Telephone
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Radio Sercvice

TO-DATE SERVICE STATION IN AMERICA

The way we returned it

E will repair, test or design

any type of receiver you may
desire. Being specialists in this
field we are in an excellent position
to rebuild your present receiver and
bring it up to date.

It is more practical and wise to
bring your problems here than to
some irresponsible radio man who
is unfamiliar with the merchandise
vou wish serviced. This is an era
of specialized effort and our charges
are no more than vou would pay for
inferior workmanship.

(All receivers serviced in this laboratory are given a final
test in a completely shielded room where the internal
neises are absoluiely elinminated.) THhis insures noise-free
reception, whick is necessary for satisfaetory performance.
In addition, camplete cquipment is vvailable for properly
testing all types of power unis.

1f you are unable to personally celiver the receiver or umit
you wish to have repaired, securely pack it in a strong box
with plenty of cushioning material such as excelsior, and ship
it to us via American Railway Txpress, prepaid. It is not
necessary to ship the cabinetl or accessories.

In order that you may safely ship your receiver to us for
repairs, we can supply you with a strong fabricated car-
ton, including the required amount of packing, sealing
tape, wrapping paper and rope at a cost of $1.00. This
carton conforms to the construction requirements of
Consolidated Freight Classification. a resistance of 200
pounds per square inch and a gross weight lmit of 65
pounds.

LABORATORIES, Inc.

Harrison 2870

Chicago, Illinois
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ITHOUT APOLOGIES OR EXAGGERATION

“ Iyrman PRESENTS

TO YOU WHO KNOW RADIO

TYRMAN, the pionecr of Shielded Grid circuits
in this country, again leads the advance to better
radio performance with the creation of a series of
three new Custom Built Shielded Grid Receivers —
the Tyrman Imperial “80”—the Tyrman “72" and
the Tyrman “60.” Read the descriptions given
here and you will readily see why the new Tyrman
series determines new standards of comparison for
Appearance, Performance and Price. .

Tyrman receivers are designed for sct builders—
not Just to satisfy the “whims” of engineers, The
design of Tyrman products began months ago, after
inquiry among set builders. They told us what they
would like. So, we set out deliberately to design
receivers to meet their ideas. 1t looked like an in-
surmountable task. But we were convinced set
builders knew wnat they wanted. Who would, if
they didn’t? Thanks to an unsurpassed working
knowledge and experience in Shielded Grid circuits,
we were able to meet set builders’ requirements,

When you examine the diagrams and layouts of
the new series of Tyrman receivers you will quickly
see how well we have met thosé requirements.

The Tyrman Imperial “80”

is definitely designed to satisfy those who want only
the finest in radio teceivers. Itisintentionally non-
competitive. To use such words as “amazing,”
“marvelous,”” “greatest’” and so on, to describe it
would merely detract from its superiority. We
would rather you judge its hair-line selectivity, its

tonal qualities, 1ts unequalled power and ability to -

bring in distance under most trying conditions.

The Shielded Grid principle in radio reception in-
troduced and developed by Tyrman Engineers has
now been further advanced in the “80” by the Duo
Svstem, 2 Tyrman development.

Especially designed for A-C
Shielded Grid Tubes

The essential parts of the Tyrman “80" are es-
pecially designed for the efficient use of the rre-
mendous amplification possibilities of A-C Shielded
Grid Tubes. The Duo System of Amplification, an
achievement of months of systematic experimenting,
when co-ordinated with Tyrman design creates in
the final assembly a receiver unequaled for Selectiv-
itv—Sensitivity—Stability and Power.

Striking in appearance

With its front panel of solid butt-walnut com-
pressed on steel, equipped with the new illuminated
Worm Drive Drum Dial and matched control knobs,
the Imperial “80” presents a new standard of
beauty 1n Custom Built Receivers.

UX250 Power amplifier for
phonograph reproduction

Phonograph switch is placed on front panel per-
mitting use of UX250 Power amplifier for power
phonograph reproduction. Also, 110 A-C Switch
on front panel.

Easy to assemble

Look at the layout in the “80" illustration, De-
spite the number of tubes employed—despite the
incorpotation of a complete A-C Power Supply and
UX?250 Power Amplifier, Tyrman Engineers suc-
ceeded in arranging all apparatus into a chassis
on a subpanel only 134" x 2034”. The platform
itself is cadmium plated, brushed to a silver-like
finish. Shielded parts, coated with a beautiful black
crystal finish. In order to assure duplication of
laboratory model extreme care has been taken in
selection of materials and precision manufacture.
By a special diagrammatic method right at point of
wiring, assembling is made interesting and can be
completed in a fraction of an hour, assuring crafts-
manship you will be proud of.

Check over the Tyrman features. Where, even at
many times the cost, will you find a receiver incor-
porating so many truly outstanding features?

A NEW

SERIES OF

Improved SHIELD GRID RECEIVERS

“ Iyrman Imperial 80’
Custom-Bilt Shielded Grid

for Complete A-C Socket Operation Using
A-C Shielded Grid Tubes

Tyrman Imperial 80" Features

—Complete A-C Socket operation using
A-C Shiclded Grid Tubes and 4-C
Tubes for detector and andio purposes—
Duo Shielded Grid Sysiem of Amplifica-
tion—Plug-in Coils furnish short wave
adaplabilily — Supericr _tone quality
through use of UX 250 Power Amplifier
Tube and New Tyrman Audio Coupler
System—Distortionless plate detection
—Power Supply an integral part of
chassis designed especsally for Tyrman
Imperial “80", faciory assembled—auto-
matic grounded Shielded Sockets—In-
dividual in appearance and beauty—
Panel only 8" x 21" of genuine bur-
walnut on metal (Pat’'d)—New Tyrman
Worm Drive Illuminated Drum—only
three controls with A-C and Phonograph

2,

Radio Switch on front panel—10 K.C.
Selectivity throughout entire broadcast
band without sacrifice of volume—~Stabil-
ity—Sensitivity—One spot—Non-oscil-
lation—No eritical adjustments—.24-
Justable as to length of antenna—Sub-
panel 1324" x 204" making a most
compact receiver-—1009, Shielding—
Precision-made parts of finest materials
—All intermediate frequency units
matched in factory.

The Tyrman Imperial “80” uses
(3) A-C Shielded Tubes, (4} 227 Tubes,
(1) 250 Tube and (2) 281 Tubes in
Power Supply. Receiver parts, factory

54.50. “80” Power Supply
alcthory assembled $65.00. Complete
with parts and Power
Supply factory packed, $]_9950
ready to assemble, only

T](mnrx
Shielded ?acked %1

Socket
Automatically
Grounded

SEND FOR COMPLETE LITERATURE ON

ez

TYRMAN ELECTRIC

Dept. 108
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Tyrman 727" Assembled for 4-C Socket Operativi:

V/4
rman 72
Custom-Bilt Shielded Grid

for Complete A-C or Battery
Operation

Following the suggestion of set builders who said, “Give us a
eceiver for cither A-C operation, with the power pack right on the
chassis, or for Battery operation,” the Tyrman “72" was designed
it can be assembled either for Batiery, Eliminator or Complete
%-C Socker operation.

The Tyvrman “72” provides an advanced Shielded Grid receiver
tor those who wish to keep their prescnt batteries or eluninators, or
tor icealities where A-C power is not available. Even if assembled
s a batcery-operated set, 1t 3s & simple matter to convert it to com-
plete socker operation by changing the wiring scheme, o few parts
L sockets for A-C Tubes.

Many of the advanced features of the Tyrman Imperial “80”
are incorporated in the 727 When agsembled for A-C Socket
Upera von it employs A-C Power Supply designed especially for the
72" and 1s mounted on the chassis as lustrated above. The
Tvrman Duo System of Amplificacion, adapted to the “72” ro-
gether with the Tyrman Audio Couplers, assures full, rich ronal
qualities and efficient use of*the enormous amplification values of
Shielded Grid Tubes.

Sensitivity, Stability, Seleetizity, Power and Distance comparable
wiiv 1g the Imperial “80." No nsciflation, distovtion or critical adjmss-
wients. Frant panel only 8" x 21" of beauisf ul Burl Walnut finish on
meral, equipped with Tyrman [luminated Double Worm Drive Dyim.
110 4-C Switel and Phonograph jack vir panel. Easily and quickiv
assembled.  A-C wiring /z'mgmm lithographed on subpanel, Power
Pack Factory wired. Paris precision-made of finest materials, Al
surermedinie frequency unils marched in factory.

The Tyrman *'72” when assenibled for A-C Operation uses (3}

A.C Shielded Grid Tubes, (1) 171 Tube, (3) 227 Tubes, (1) 280
Tube in Power Pack, ;

¢ $QQ50
omplete parrs for bartery or eliminaror opem(mn

factory packed, ready to assemble. ... .. ... ...

“72" AB-C Power Pack for A-C Socker Opemtmn factory as-
sembled. ... $355.00
Ccuph e parts mdudmg A-B-C Power Pack for A-C QDCket
cperation, facrory packed. . o CRLR3A0

Complete Set of £ shurt waze coits, /0

TYRMAN RECEIVERS —~FREE

CORPORATION

CHICAGO, ILLINOIS
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Tyrman, the first to introduce
Shielded Grid Receiver

Just a few short months ago the Shielded Grid Tube was announced.
A tobe with an 1mpllﬁcatlon of 170 compared to § in ordinary tubes.
This means almost unlimited power! Sensitivity! Distance-getting
qualites! Engineers proclaimed it the most advanced step in radio recep-
rion since brouadeasting began.

The Shielded Grid principle
was not new. Euvrope had
been using it some 1wo yeurs.
Laboratories in this country
had heen e\(perlment]n" with

While credited as an out-
standing achievement, the
important thing is that Tyr-
man Enginecrs were the first
to recognize that to obtain

efﬁmentresults from the enor-
mous amplification gain of
Shielded Grid Tubes, it was
necessary to design the ir-
cuit and essential parts espe-
cially for Shielded Grid Tubes,

Todav it isn’t roo much to say that there is hardly a receiver using
Shielded Grid Tubes which does not have the ear-marks of Tyrman
influence. -

With the actual prodaction of thousands of Shielded Grid Receivers
behind them, Tyrman Enginecrs have an unsurpassed working knowledge
and experience in Shielded Grid circuits. Reinforced with this knowl-
edge, strengthened by experience, backed by systematic experimenting
and research, mgether with the helpful suggestions of set builders, Tyr-
man introduces in this new serics of Custom Built receivers advanced
features that again sets the measare of comparison for Beauty, Tonal
Qualities, Performance and Price.

Shielded Grid Tubes for a
year or more. After intensive
research and experimenting
Tyrman was the first, in rhls
country, to introduce an eff-
cient Shielded Grid Receiver.

FREE—Send for complete descriptive literature and judge for yourself.

e

for Battery or
Eliminator Operation

(0]
tonc, quality, dis-
tance, selectivity, sensinvity, stabilicy
and power, the 'Ivrm.m 60" 15 Comnl-
parable only to other Tyrman Shielded
Grid Receivers. An improved design for
bartery or eliminator operation. Iispe-
cially designed for Shielded Grid tubes,
every part made of fincst m:lterllls,
:lrefulI resred and marched, the Tyrman “60” creares a new srandard of
COI11p.ll‘)§0r] for performance and value in six tube receivers. Panel $ 50
only 77 x 18" e(]mppcd with Tyrman Single Vernier Drum Dial. 69

Complete Parts, fuctory packed, ready to dsaemble only..
Not only ave Tyrman receivers

Money Makers for You 2y ar
oulsianding in performance dut

they are equal tn appearance to highest priced radis equipment, and at a

rice range within the means of the average buyer. Experience of set builders
afl over the country proves thot Tyrmen receivers are woney makers. Send
conpon for FREE deseriptive literature so you can judge for Yourself. There
is ng beiter time lo send the cotrpon than now while itis befare you.

Custom-Bilt Shielded Grid
For appearance,

Withour obligation send me free
literature desmbmg Tyeman Cus-
rom Bilr Receivers,

Tyrvan FErectric CorroraTiox,
Dept. 108—314 W. Superior St
Chu.lgo 1linots.

Iamn particularly interested in. ... “80" A-C operation
....... “72" A.C or Battery operation......." 60" Battery operation.
Name. oo
Address. . ... L
My Jobberis.. ..o

www americanradiohistorv com
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Pierson Phono-Radio

AL OO AR ARG R AR DR BARAR R 1.
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Pierson offers a most complete

“PHONO-RADIG

Ghe Bison

Modcl 508

line of Phono-Radio.

Cabinets only, or completely equipped. Ranging in

price from $185.00 to $700.00.
New Catalog Now

GRS

Ready

The Pierson Ortho-Type

line of Radio Cabinets are the leading line of Radio

Furniture on the market,.

IR DRI

“Be First with Pierson.”

(I

nnannnn

AN OO,

HAVE YOU SEEN THE NEW MIRACLE CABINET?

i HIe,

M

HHRBHDN

M

GRSON
y %@M@AN@?

ROCREFORD, ILL,

e

N

Are You a
Custom-Set

Builder?

OU will be interested

in our Program and
in a Special Announce-
ment for the protection
of vour Business.

1. Pierson Cabinets will
not be sold through
catalog houses who
sell promiscuously.

2. EveryCustom-Builder
who builds quality
Radio will be issued
a Dealer’s Pass Card
admitting him to any.
Pierson Display
Room where he may
bring his customers.

3. Pierson has inaugu-
rated a program of
establishing over 300
Display Rooms.
There will be one in
your community.

4. Pierson can supply
you all types of
speakers and ampli-
fiers—rendering «a
complete service to
you.

5. Pierson makes the
Highest Quality Ra-
dio and Combination
Radio and Phono-
graph Cabinets—
ranging in price from
$23.00 to $500.00.
Meeting all your re-
guirements.

Send now for Question-
naire and Application
for Dealer’s Pass Card.

THE PIERSON CO.
830-840 Cedar Street
Rockford Tllinois

Tell ’Ene You Sazw [t in the Citizens Radio Call Book Magazine
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Radio Headquarters—W. C. Braun Co—will be a
mighty big help to you when you want the newest in sets,
parts and supplies promptly, for here, all under one roof,
is the distributing headquarters for almost everything that
can be thought of in radio—the dependable products of the

SALE RADIO
HEADQUARTERS

With presidential and other elections holding the stage,
the entire radio world is “all set” for the biggest year in

leading radio manufacturers.

Keeping up with the times, we have the newest A-C sets,
circuits and accessories—the latest dynamic, air column and
other popular speakers, television supplies. short-wave and
hamt equipment, cabinets that fit any set, factory or home-
built; in fact, everything fromn a screw to the most preten-

tious phonograph-radio combination.

Besides huge radio stocks, we have available other sale-
able merchandise in auto supplies, electrical and sporting
goods, household utilities and a host of popular merchan-

dise that has a ready sale.

Make this your headquarters as thousands of others are
now doing. Get what you want when you want it. Depend-
able goods, fast service, big varieties—it’s the kind of

service you will appreciate.

Factory-Built Radio Sets

A complete line of lhigh-grade
factory-built radio sets A-C,
all-eleetric and battery-operated
models. Big sellers—remarkable
qnality at moderate prices. The
finest of engineering and, con-
struction. Everything from table
models to deluxe highboys and
super-consoley. Alse a fine line
of portable ragio sets for camp-

ing. ete. Big disconnts, big
profits, fast sellers — beat all
competition. No valnes approach
ours,

Service to Professional

Set Builders

e carry the largest stock of
radio parts in the world—parts
for nll tbe leading rtadio A-C
and battery-operated ecircuits—
Tyrman, Silver-Blarshall, Ham-
martund and Hi-Q, EKarms,
Aero, Secit's World Record,
Magnaforiner, BMadison - Moore,
129, all the new Grid Tube
eirenits: in fact, everything pub-
lislied in the way of circuits by
the radio magazines and news-
papers.  Special eombination of-
fers that afford big wprofits te
dealers and custom set builders.

Short Wave and “Ham”
Section

Tecent developments in shortt
wave equipment have popular-
ized this fascinating study as
never  hefore.  Thousands of
“hams’' are talldng daily with
the contivents of the world—
Australia. South America,
Africa. Enrope, cte. Every set
bilder and  experinenter  will
find our Short Wave Depart-
ment a big help in keeping pace
with the newest ideas in this
most interesting and instruic-
tive radio art, e carry every-
thing in short wave equipment
and are ready to serve you at
all times.

Television Department

Nothing mueh of consequenee
in television has developed to
date, but we have everything in
this line that is to Le had and

will continue to add to this
line as rapidly as it develops.
FExperimenters who want to

delve into the mysteries of tele-
©sion will find here everythiug
required to earry on their work,

Electrical Goods

Here is a line that is closely
affilinted with rtadio; that will
sell ju any radic shop at all

seasgns.  Complete assortment
of wiring material, lighting
fixtures, electric stoves, heaters,
grilles. percolators, waffle irons,
curling irons, motors, Lools,
household  appliances, vacuum
cleaners, ete.

Also Wholesale Head-
quarters for Auto
Supplies, Elec-
trical Goods,

Etc.

T.owest prices in  history on
guaranteed tires and tubes for
all ears and trucks, The most
complete line of aulo snpplies,
inctuding cvervihing needed by
the garage. auto dealer and
auto  supply  shep,  Standard
quality seat covers, tools. tire
zauges, pumps, jacks, Juggage
enrriers, shock absorbers,
springs, gaskets, replacement
parts, special aceessories and
parts for all Ford models—in
fact. everything that a molorist
needs for city, comntry or camp-
mg.
Sporting Goods

You will be surprised at our
complete line of sporting goods,
ineluding golf elnbs, hags, golf
balls aud other golf equipment,
tennis, hasketball and football

goods, outing egunipment, ete.

Send for Newest Radie Catalog

_If you have Teceived a Brauu catalog before, vou will get our new
big catalog, witbout asking for it, as soon as it is off the press. If
vou have moved, he sure to send us ehange of address at once,
haven’t had the Big Braun Book before, send for it now.
on your letterhead brings you a {ree copy.

If you
A request

ILLINOIS

Tell ’Em Vou Saw It in the Citizens Radio Call Book Magazine
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Distributors of These Nationally Known

All-American
Aero

Jewel

Amsco
Pacent
Bremer-Tully
Sliver-Marshall
Raytheon
Browning-Drake
Klngston
Beldan
Cockaday
Lynch

Bosch

Scott
Ploneer
Hammariund
Karas

Daven

Valley
Benjamin
Jefferson
Amerlran
General
Sangamo
Dubllier
Eveready
Sterling
standard
gruno
Sonatron
Magnaformer
Cunningham
R.C.A. Tubes
Monroe Sets
Elkay
Kurz-Kaseh
Trav-Ler
Centralab
Marco

Kodel
Balkite

Radio Lines

Micarmold
Baldwin
Thordarsen
Trimm
Excello
Samson
Thorola
Carter
Polymet
Ptlot
Cardwell
Mathleson
McCullough
Chelton
Aalco
Burgess
Bodine
Remler
Hoyt

Acme
Continental
Allen-Bradlev
Victorsen
Signal
Ultradyns
Stevens
Madison-Moore
Preclse
Eagle
Natfonal
H.F.L.

Eby
Tyrman
x-L
Cutler-Hammar
Frost
Durham
Yaxley
Muter
Congrad
U.s.L,
Ns-Aid

Hammarlund-
Roberts
Stelnite
Maximite
Do Jur
Jones
Magnavox
Jensen
Temple
Farrand
R.F.1,
Potter
Peerless
Newcomb-
Hawley
Superior
Lund
Plerson
Showers
Amplion
Palhe
Aerovox
Parvolt
Amperita
Arcturus
Cornlsh
Utah
United-Roherts
Hyatt
Dongan
Ceco
Abox
Elkon
Racon
Readrlte
B.M.&.
Cardwell
R.E.L.
Ward-Leohardg
Electrad
Goodell-Pratt
And Many Others



www.americanradiohistory.com

N,

Imu[

Wide Selection oF
Beautiful Cabinets
AC or Battery Sets
30 DAYS’ HOME TRIAL

Richly igned, gen-
Uine waluni eonsole
of finest type. Elee-
tro-dynamic or
magnetic power
cone, oz long air
colamn  speaker,
Marvelous value.

h\+"‘\+

A popular walnut Hi-
Boy Couasole, with
drop-leaf desk. Beau-
tiful  two- Iun\, finish.
Kire bar

Reautifuity gracetut
Spinet console. gennine
twn tone walnnt. Chojce
of speakers.  Also comeys
in Isteciric Ihonograph-
Radio Combination,

A new-type arm-chair con-
sole. Genuine walnnl, Yery
pretty. Low priced.
Eleetro-dynamic or nrag-
netie Power Bpeakers.

J right, a
§ Lo-Boy con-
fole, walnut
finish, that
costs little. A
gem!

inexpen-
Set on §

popular

Above,
sive eombination.
Tuble Speaker (sold sepa- g
tately).

Metal or wood com-
pact stylz eanbinets,
Wood cabinets in
walnut or mnew
shaded silverehrome
fizishes.  Cathedral
Elcetro-Dynamic or
Magnetic - Power
Speaker to ateh!

View of marvelous new,
3-year gnaranteed, lighted 1-
dial conreol. ALl Metal Super Shielded
AC-9 chassis  {with front switeh, built-in

power seclion. phonograph pick-up connecrion and all
latest features) vemoved from cabinet. AC

cabinet extra.

1] (] |
B TRAGE MARK

Our 9th Anniversary Offer!

AQ

tnbes and

|
F-;E('.:'.'-'-TE.I—\LD

\. - RETURN EVERYTHING,OUR
EXPENSE, UNLESS DELIIGHTED'

SUPER SHIELDED
AC CHASIS ‘

Cathedral Toned, Super Selective, Powerful Distance Getters

Celcbrating its 9th successiut vear,
America’s big, old, reliable Radio
Corporation springs a geuuine
sensation in high-grade sets. With
its latest, Super-powered, 1-dial
Miraco's—the All Electric wholly
self - contained,

Dan't Confuse with Cheap
Radias

With {1s vich, clear Cathedral tone,
hum-iree operation. tretnendaus “kick”
on distant stations and rvazor- edge se-
]eLll\lly*\\Ith its costly sturdy con-
struction. latest features, including pho-

nograph pick up con-

hum-free, AC-8
and AC-9, using
AC tubes or the
new 8-tube mod-
els for batteries
or Eliminators—

nection, ease of tun-

BIG DISCOUNTS ing., heauty, and
EXCLLUSIVE TERRITORY
' USER-AGENTS ON

BATTERY or AC
ELECTRIC OUTFITS

economy —a  Miraco
will rnake you the
cenvy of many whose
radios cost 2 to
times as much!

Many thousands of

yOou are guaran-
tecd values and savings unsur-
passed m the fine set feld.

Compare a Miraco with highest-
priced radios, for 30 days in vour
homc. Surprise and entertain vour
friends—get their opinions. Un-
less 100% delighted, dow’t by it !
Return everything—tle complete
outfit—at our expense. Your de-
cision is final—absolutely !

Omnly exceptionally fine radios, of
the very latest approved tvpe, at
rock-bottom prices, could possibly
back up so liberally unconditional
a guarantee. Send coupon now for
Amasing Special Factory Qffert

Miraen's — bought
after 30 day home comparisons—are
cutting  through locals and getting
coast to coast with the tone and power
of coslliest sets, theiv delighted users
veport, Miraco's are Ia'noratory-built
with finest parts, and embody 9 ycars’
actual experience in constructing fine

sets.  Approved by Radio’s highest
authorities.
Deal Direct with Big Factory

Everything reaches you splendidly
paeked and rigidly tested to insure
your instant enthusiasim. Enjoy the
outft 30 days—then decide. Liberal
J-ycar guarantee ou eacl set. Play
safe, save lots of moncy. and insure
satisfaction Dby dealing direet with
Radio’s old. reliable builders ol fine
sets—9th successful year.

IMPORTANT NOTICE!

30 Day Free Trial”
o the “seb?”

olers wsnally are monex-back guarantecs [requenily only
Pleuse understand that unless vou are thoreughly fpleased we

fay retitrn charges and vefitud the FULL puvchase price om boil the “set”

and ALF equifpient—tubes,)
elhminators swith Ultra-8 scts).

cahiucet.

speaker,
Cauld anxy wier be fatrer?

autenng (ofso on Datécries or

MIDWEST RADIO CORP., 531-AS Miraco Bldg., Cincinnati, Ohio

cial integrity, r

A MIDWEST RADIO CORPORATION
L Pioncor Ruilders af Sets~—0th Successful Year
: 531-AS Miraco Bldg., Cincinnati, Ohio
1 WITHOUT OBLICATION, send free catalog,
' mony of nearby users, vte. () User { ) Agent ¢

www americanradiohistorv com

AC-8 $7‘l .50

Unbeatable +alne fin &
d-year pguavanteed Super
Qluelded Aleral Chassis (sim-
ilar to AC-9 shown above),

Also Mew More
Powerful Battery
Sets
The newest and latest fuo

battery operated sets, de-
signed  wilh same advanced
features used in _eleclric
sets! Same wide choiee of
cabinets, Highest quality,
amazingly low priced!

8 TUBE BATTERY
Supar Skl o

Metal Chassls $4‘988
Tubes. batteriez or elimina.
tors and cabinets are exira.
30 days” howme trial  on
EVERYTHING!

.te" BEAUTIFULLY ILLUSTRATED CATALOG., AMAZING SPECIAL FACTORY OFFER. TESTL-
22 MONY OF NEARBY USERS—AIl the prool you want-——of our honesty, fairness. cize, finan-
radio experience and the performarnce of our sets—including
Ainazing Faelory Offer—sent with catalog.
O S S N S S W RN Y N e

THIS COUPON
ISNOT
AN ORDER

Amazing Speeial Foaetory Offer, testi-
)} Dealer

ADDRESS. . ...
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THE _WORLD"S LARGEST RADIO TUBE LINE

o TTEE »

Why

your S0

NATRON dealer

can serve you BEST/

TACKED high oo his shelves, your

Sonatron dealer carries evidence

of his purpose to render a better tube

service. Row upon row, the distinctive

Sonatron cartons display the descrip-

tive numbers which constitute the
World’s Largest Radio Tube Line.

Your Sonatron dealer can serve you
best . . . first, because no matter what
type of tube you seek, be bas it and
second, because his connection with
Sonatron makes him a source of re-
liable information on all that is new
in radio tubes. In addition, he is able
to offer you consistently better tube re«
sults, and the definite assurance of con-
sistent quality.

16 Hudson St., New York City

Nemr, oiioies
Steees Addreszor K. F. D,

Gy and State ...

| Qo Oue

www americanradiohistorv com

SONATRON TUBE COMPANY

88 Eighth Ave., Neward, N. J.

Cable Address: SONATRON-NEWARK
T T R e S P S e R S T A
SONATRON TUBE COMPANY, 108 W. Lake St.. Chicago
Geaclernen. Please send me the FREE pouk “How To Take Care of Your Radio Tubes”’

The Sonatron dealer has been an im-
portant factor in building up a strong
public confidence in Sonatron prod-
ucts. Almost without exception he is
the leading dealer in his community,
choosing to sell the Sonatron line be-
cause he finds in it a greater oppor-
tupity to serve his customers. Finally,
he is able to sell Sopatrons with the
knowledge that he is selling with them
a finer kind of radio tube performance.

The final expression of the Sonatron
ideal of service is to be found on the
shelves of your Sonatron dealer’s store.
Go 1o him for your tube needs—and for
the latest information on radio tube
developments.

FREE!
New rgzp Edition af
this famous book

108 W. Lake St., Chicago

Dealers! Jobbers!
Manufactirers!
The SONATRON PFROPO-
SITION chis year offers
greacer sales  possibalities
tbin cver. Weite for it —
or simply check tbe coupos.

R L ]
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