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<] Will TrainYou At
HomeToFilla

If you're earning a penny less than §50 a weels, clip coupon
now. Send for AMAZING FREE BOOK, “Rich Rewards in
Radio.” Why go along at $25 or $35 or $45 a week, when you
could earn $50 to $250 in the same six days, as a Radio Expert?
Hundreds of N. R. I. trained men are doing it—why can’t you?

Earn $50 to $250 a Week—

it e RADIO EXPERTS IN BIG DEMAND
q Y Radio needs trained men. Getinto this new live-wire profession
the ’Prachcal of quick success. It's the trained man, the Radio Expert, who
: gets the big jobs of this profession—paying $75, $100, 5200 a weel

Every day . R. 1. trained men aro taking good places in

i ld- just like you their only advantage is TRAINING,

You can prepare just as '.hey did, by new practical methods, Ous tested

your job, and learn qui “
All of Thi pleasantlyin your spare time. My the S N Bin
1S - . proctcal, helptul methods enable ,,mc,,c,&u, hovseet:
: you to start RIGHT AW, tha ndle- all
instruments shown here and . ward one of i Yor ..,;’E:’

others sent to all my students free ,abs plgvmg

of extn cost under, short timo svecil offer ey, no losing

Clip coupon now—fin out this big A - i Kok
gl offer while yor st have time fo =M FiRaping fo g5 your Harking, Seecton WHMAG, Chice

ke nivaniage of it This Saiing s inensely Get This FREE BO ol‘.

Prateal ihese S vou do
Frchal v Yo Tt wokomadsi and ot :
oy added confdence in o Most amazing book on Radio ever written
B | your ability. \ : —tull of facts and pictures—tells all about
World Famous h Radio fiel o

| Training That 4 % e e Rt Hirs BO0R. " Send con
| “‘Pays for Itself" N e . today—no. nhl-:-
My Radio course World- . E. SMITH, President
s as the training th 3 o 2 NATIGNAI. RADIO INSTITUTE
puysfon!self akemoxe Dept. PW6, Washington, D. C.

Your Satisfaction Guaranteed
X ow the re mvu this practical tested training gets—
T b e SRR r Mr. Smith—Without oblizatiag me i any
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RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

Send for this guide to Radio
prices and Radio quality. All of

our vast resources and radio experience have 3
been utilized to assemble for you in one gigan-
tic institution, the best and newest things in radio.

The Randolph catalog is indeed the radio market place of

world — a_masterpiece of merchandisi;
‘house—the largest exclusive radio mail order house in the world.

What Our Catalog Contains

that befits

Over 2,000 items—from the most beautiful, fully eqmpped console model radio

set, down to the smallest part or tool e
be: Tistrated and interestingly desced

e ittt onks s v e i e
i RADIO.

(oncex\mble type and style.
ve this book added value, we Lave i

it parts, and supplis of every

Book for every lover of today’s

Radio Sets

In this great radio market place you will
find table model sets and conole types with
et ampliphonic

<o
Six, seven, and o
e diah i the
e simiiod conteet. Al ses are assembled in
Beautitul, genuine mahoga alnut cabi
mets in a choice of latest types and designs.
5 Tube sets as low as $24.90
) Latest 1927 Models
Al R.'mdolph sets are sold at amnzingly low
prices. No matter whai kind of et you want—
aittor how Jttle you want o pive-you can

10 m: pay
select YOUR SET AT YOUR PRICE from the
Randolph catalog.

Raqig Kits

for sale are approved

line of radio kit and parts of any vi
ch are in demand Which we do not carry.

Radio Parts and
Supplies

Randolph catalog also contains a most

The
oo of “B”
o1

complee e of quallty

etk ym.amm
a substantial saving

Free Radio Service
cr)'onc has need for radio service. The
e A o 50 Tl L U I
upu\ dudupmml: of radio. We employ Radio
Ei rs who have made radio their life work.
Their expert '\d\lce and_helpful susgestions
ot eyt eminangoe b o

Our Guarantee

ind tests. We
m In our
‘manufac-

at prices

5 YOU MUST HAVE 'I'Hls

ns here prevent our telling yo
Hllout and m n)l the coupon—or you

u more about the Randﬂlph Catalog. Simply
may send a postal or letter—and this truly remarkable Radio
.

e to you ABSOLUTELY FREE. MAIL THE COUPON

Raudolph Radio Corporatioulla.

180 North Union Avenue

Wiy )We Save You Money

Because we handle radio exduswe[y
and sell a tremendous volume of
everything in Radio, we can concen-
trate our buying power for the ben-
efit of our customers.

Volume purchases regulate prices.
We command rock bottom prices from
manufacturers, and in many cases wi
tract for entire factory output of e
sive products. You will benefi by our
great_volume of purchases and sales, by
Socuting anything you may want i ke
at a substantial saving,

RANDOLPH RADIO CORPORATION
180 N. Union Ave,, Dept. 179 )
Chicago, Tilinois >
Send me—free—your 84-page, 1927 Radio
Book.

Name.

Street and No._. S
REDEE o e SRpe P e

City. State.

This Coupon Brings the
Great RADIO Book FREE
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UNIVERSAL

TWO NEW COMPANIONS

TRANSOCEANIC “NEW PHANTOM”

SEVEN TUBES—100% SHIELDING—TUNES 35 METERS TO 3600 METERS

$ 2 2 0 ° _0_0 (No Accessories)

“On The Air

COMPARE THESE FEATURES WITH ANY RADIO

* Indicates Original Golden-Leutz Feature as applied to Broadcast Receivers, { Exclusive Feature

T | 100% shieding—interstate shieldmi—Complete external shielding against_ extraneous Gisturbances* - - -

Totaly shielded law loss vriable condensers o prevent interaction between condenser and transformer fieds * 3 -

Complete shielding between stators (grd circuit) of multiple condemsers * - By
S battery voltwes* - - -

and

Use of Indicating Meters and special switch (o read A,

Licensed under Hogan Patent 1,014,002 for single control (frst licemsen) & = - - - -

Optional indidual control or simultaneaus control of all tuming contrals * =+ - - - - - -

Use of interchanpeable tuned radio frequeney transformers to tune all broadcast vavelengths in the warld, iz, 35 to 3600 meters * ¢

A special filte circuit in the output {0 exclude detrimental plate current from the Loud Speaker - - - 20

Use of Resistance Coupling in the Audlo Amplifier, combined with impedance and_transformercoupling for_perfect repraduttion * &

T ot
Had

|30, | Adistaie Avtenra Counlin to adan s o al vriows types and s of bt s st - - :
11| Avtemar swries Contesr for Extrme Sectity i comgested ditits <y - - B o

27| Seled Clasls T wiuie nolie wd dto} - = .o o s oo o-u oo 5
[~ 15, | Last stage, power audio, adaptable to 201A, 112,171 or 210 tubes, 550 volts maximum capacity for great volume *§ - - - -

14 Separate B Voltage Taps for Detector, Radio Amplifiers Audio Amplifiers and Power Amplifiers* - - o

Separate Bias Voltane Taps for Radio Ampliier, Autio Amplifiers and Power Amplifers® - - - - - -

Power Audio Tube Filament arranged for heating by either battery or altemative current * - - - -

| No rivts o corrode, all comnections soldered in accordance with Nawy Specifcatios® - - - - e

Only piece of steel used is in condenser shafts, detrimental steel supports purposely omitted - - - -

T by, yirmemt. ol 17l s vl e BT
Direct Disc Vernier Adjustments - uil . - . gt i b . i =
Tndiafig roors wpr whieh allraions can B reoridfor refrce_ <<= - - AT ==
|22, | Al insulating material Genuine Bakelite include sub-panels—coil bases—coilforms—sockets - - -
| seews, Bols and Wats sy fstoned by b o vasben# <+ < < - < - ST
[~ 22, | Wost Compact Multiple Tube Sets made, 9 tube less than 2 cubic feet; 7 tube less than 1 cubic foot - - = P
25, | Scientifically delermined distance between transformers and shield, not detrimentally close*$ - -
e[ Voume Contol rics o veiata ol T sy dsird o wibet aition wally. . o 10 i
| o b e with 7B a0 " Eliminatr, special Golden-Letz Elminator mae o match B
25| Practically all parts, except the meter and a few small parts, are manufactured in our factory - -
20, | Each receiver tested at night and calibrated to a station at least 2000 miles distant -

Tmmediate Stock Shipments - - - - < - - S e

GOLDEN - LEUTZ, INC.

“Manufacturers of the Highest Class Radio Apparatus in the World”
MAIN OFFICE AND WORK

SIXTH & WASHINGTON AVENUES, LONG ISLAND CITY, NEW YORK, U. S. A.

Cables: “Experinfo” New York—All Codes

COMPLETE CATALOG OF §0 PAGES DESCRIBING 21 OTHER MODELS SENT UPON RECEIPT OF 25 CENTS
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TRANSOCEANIC

TO THE “SILVER GHOST”

TRANSOCEANIC “PHANTOM”

NINE TUBES—100% SHIELDING—TUNES 35 METERS TO 3600 METERS

$ 2 5 0 % @ (No Accessories)
To Everywhere”

OPERATES WITH LOOP OR
OUTDOOR ANTENNA.
‘WIRED TO TAKE
POWER TUBES AND PROPER
BIAS BATTERY VOLTAGES.

“MOST
POWERFUL
IN THE WORLD”

9 TUBE TRANSOCEANIC “PHANTOM’

UNIVERSAL  TRANSOCEANIC “NEW PHANTOM” UNIVERSAL TRANSOCEANIC “PHANTOM”
ftem  Quan. DESCRIPTION Price o g, DESCRIPTION
1 0 T 1 Unbcrsal Tomsocemic “Phanton” Broess

Trrocsaie “New Phaton'” Dot Roeie, 7
Thvee audhy. . vover i

smptir. *Tnelul ransformers for 200 0 300
liing range.  (No. accssorls Ineuded.)

2 1 Set selected tubes Including detector end 210 power tube - 2050 2 1 St selected tubes cluling deteclo nd 210 o amier - 2550
318 Mamtomers for g S0 0 210 melers - - 1500 351 = 2500
P 0 90 meters - 1w o 2300
§° 500 to 1500 meters - - 15.00 5 1 25.00
RS 00 to 3600 meters - - 15.00 6 1 25.00
7. v A 2100 g 2000
8 ker, Cone Type 3250 s 1 2250
ity 5 for 110 vl s
135.00 13500
0 1 400 dpEE T 1
- 45700 - $571.00
Sy n o1 o o it o all Tmos Pt
Fart, teady for i nYn Eeiudie ot
sncestriey. fanstormers for 200 to 560" meters i
12000 Ciuded $220.00
21 Complte st of G sl Draines and Opetig 12 1 Complee st of Contuetlonal Dravins and Operatiog Data or
Teansoceanic o 200 | © Transoccanle “Phantom” only 200
Special Quotation for Dry “B” Battery Operatior Will Be Made on Request Special Quotation for Dry "B Battery Operation Will Bs Made on Request
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Radio Listeners’ Guide and Call Book Readers’ Bureau

Time and Postage Saver

IN every issue of RADIO LISTEN-
ERS’ GUIDE AND CALL BOOK
you undoubtedly see numerous articles
advertised about which you would like
to have further information.

To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information,
and to avoid error, the addresses of the
manufacturers, on the coupon below
and mail it to us.

y

~TEAR ALONG THIS LINE--

If the advertiser requircs any money
or stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

‘We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in
RADIO LISTENERS' GUIDE
AND CALL BOOK.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO LISTENERS’ GUIDE
AND CALL BOOK, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

TO: READERS’ SERVICE BUREAU,

NAME

The Consrad Company, Inc., 53 Park Place, New York, N. Y.
_FROM WRITE YOUR NAME and ADDRESS HERE:

g nR-12-20

ADDRESS

CITY, STATE.

Gentlemen: Please advise the firms listed below that T would like to receive detailed information on their product as
advertised in the... issue of RADIO LISTENERS’ GUIDE AND CALL BOOK.

1%°DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS If Catalogue
of complete

NAME ADDRESS List here specific article on | line is want-

(Street — City — State) which you wish literature. ed check in

is column

Your Dealer’s Name

C,!»ECk here
S Address
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RADIO BROADCAST STATIONS OF
THE UNITED STATES
with Time Table
Indexed Alphabetically by Call Letters

The following st of stations has been so arranged that it can be readily referred to in finding the location, name, power; wave length,
frequency and time of a station, providing the call letters are known.

e TR o ]
Ratio/cat BROADCAST ErATIONS g |egd | 23| e b
e na £5|58d| 28 | &3 o
45 S| g | Be
— !

K ) KDKA —Pittsburgh, Pa. (Transmitter is in Eagt Fitts-

burgh)—Westinghouse Elec. & Mig. Var. 309.1 970 Eastern

47 409 G5 030 1o 13 pm Mow.

KDLR—Devils Lake, N. D.—Radio Elec. Co.......... 5 231 1300 Central 0 am and

EDYL—SslcTake Olty, Dtah=Iatermonntafy Broad-
sting Corp., 1000 Ezra Thompson Bldg, 100 246 1220 Pacific

KF XraB—Liscom, Nebr.—Nebraska Buick Auto Co. 5000 340.7 880 Central  Daily: 0 630; 830 to 1050

3 50
Thu,, sitent; le-w\ Sat.” Sun. and Holidays:
4108 pm; 0 to 11 p

100 272.6 1100 Mountain Mon. sileat; Tue. 607 pm; 8109 pmy Wed., 6
to7 pm; 8 o 9'p1

8 to 11 pm; Thu. 8 to 7 pin;
808 ¥, 6107 pm; 109 pmy saslod

KFAD—Phoenix, Ariz.—Electrical Equipment Co...

o i1 am to 12530 p
KFAF—San Jose, Calif.—Alfred E. Fowler, Montgom-
ery Hofel : 50 217.3 1380 Pacific
KFAU—Boise, Idaho—Tndependent School District of Non, Ve o 1 oy Tue, 1
Boise. ... . S il 2000 280 1070 Mountain i’y vmuyv‘gmnl Th\\ i mm,m,, 11
KFBB—Havre, Mont.—F. A. Buttrey Co 50 1090 Mountain _Dally: 12:45 to 1:50 pm only.
KFBC—San Diego, Cal.—W. K. Azbill, 5038 Cliff Place. 50 1390 Pacific
imball Upson Co., Mon. 6 o 7 pm; Thu, 7:30 to 10 pm; Sat, 730

100 248 1210 Pacific R

KFBK—Sacramento, Calif.—]
610 California St.

KFBL—Everett, Wash.—Lcese Bros, 2814 Rucker Ave, 100 224 1340 Pacific __ Daily: 7:30 to §:30 pan.
KFBS—Trinidad, Colo.—School Dist. No. 1 15 238 1260 Mountain
KFBU—Lagamie, Wyo.—The Cathedra, Bishop N.

500 374.8 800 Mountain

KFCB—Phoenix, Ariz.—Niclsen Radio Supply (o‘ Von 790 1 830 oy Wed. 810 9
311 N. Central Ave. . 100 238 1260 Mountain 5% R4 " i and ldes s




RADIO BROADCAST STATIONS OF THE UNITED

STATES BY CALL LETIERS

5 =7 | BS | 2g
R Cal BROADCAST STATIONS 5% gEs| 85 [ 58 v S
ters. ocation anc i £ lours
s |32 gg & 3 it
[ XD —Boise, Tdabio—Sc Michadls Episcopl Cothedral S0 278.6_1080 Mountain_Son #1310 240 pm 720 1091y
KFDM—Beaumont, Tex—Magnolia Petroleum Co... 500 315.6 950 Central
KFDX—Shreveport, La.—1st Baptist Church 100 250 1200 Central
KDY Brookings, S. Dakota—South Dakota Stte o Daily: 12415 pi; Tue, 11 amny Th
College iiceeseieee. 100 305.9 980 Central
KFDZ—Minneapol inn.—H. O. Iverson, 2510 Tue. 9 pm. Sun; 545 p.
it G x5 10 231 1300 Central
KFEC—Portland, Oregon—Meier & Frank Co. 50 248 1210 Pacifc Dl i2am 460 Spm.
KFEL—Denver, Colo.—Eugene P. O'Fallon. .. 250 254 1180 Mountain Mon. il am; 2 pms S pm; Tue. 11 am; 2 prmt
g g fomt Wil sl ot & b
Fho 1 B oy s o
and Holidaye: 9 am only:
KFEQ—Oak, Nebr.—John L. Scroggin. - ~+.~.... 500 268 1120 Central  Daiy; 2o 815 pm. Sun.and Holkdays: 4 0.6
KEEY—Kellogs, Tdaio—Dunker 1l & Sulivan Mising Mon and Wed. 8 pm._Sans 730 pay 11 am
‘oncentrating Co........ 100 233 1290 Pacific
KFFP—Moberly, Mo.—First Baptist Churc 50 242 1240 Contral  pltemute Thuat 8 pm. Suws 945 w1045
KFGQ—Boone, Towa—Crary Hardware Co. 10 226 1330 Central  Tues. 1010 11 pm; 30 10 9:30 pm, i
KFH—Wichita, Kans.—Hotel Lassen S00 268 1120 Contral Py 9ami 10am ttam: 12am 1 gme s
101011 b Suns 9280 10 10:40 oy 1046 11 pre
KFHA—Gunnison, Colo.—Western State College of Tue. and Fri, 730 10 930,
COIOL 1, oo s s et et L rSNRE 801 B5243 1190 Mobntain
KFHL—Oskaloosa, lowa—Penn College 10770 1250 Contral  Mon 95 am Tue, 995 an ssd s et
sents i, 5145 ais el 943 a and 745 5
B dent Sins
KFI—Tos Angeles, Callf—Tarle . Authony, Tac. Mon, 10445 and 1105 am: Wed. and Fri., 1045
Packard Motor Car Bldg. 5000 467 640 Pacific & 1" D"' o 11 pm dally and 103 am Gn Sat
i S50 6 11 pn.
KFIF—Portland, Ore.—Benson Polytechnic School..... 100 248 1210 Pacific  Tue, 815 0945 pm.
KFIO—Spgane, Wash—Nerth Central Radio Clu, Tt 860930 pn
rth Central High School. 500 273 1100 Pacific
KFIO—Yakima, Wash.—L. M. Miller... 00 256 1170 Pacifc  Med: 7 pmiSat. 7 pm. Sunr i1 ami 590 omi
70 pm.
KFIZ—Fond du Lac, Wis.—Daily Commonwealth &
‘Wis. Radio Sales, 22 Forest Ave. S 100 273 1100 Central
KFJB—Marshalltown, lowa—Marshall Elcctric C 10 248 1210 Central
KFIC—Junction Gity, Kans.—Episcopal Church._. . 10 218.8 1370 Central
KFIF—Oklahoma, Okla.—National Radio Mrg. Co.... o 500 261 _ 1150 Central | Mom 90 am; 1215 pmos

7550 pm and 815 40
Sich mont'S om,
213 pms Gpms6

E. Boardman Sanchez.

The Record Boys.

‘Bonnie Laddies.

Ecva Giles.



RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS 9

g
E 2l s
Radio Call & "
e Seplmn S il e
£ |BE | B | &3
KF KFJI—Astoria, Ore.—Liberty Theatre (E. E. Marsh)... 10 246 1220 Pacific
KFIM—Grand Forks, N. D.—University of N. D..... 100 278 1080 Central  Mon gio7om; Tue. 607 gu Wed gto7pm:
2 i S 0 po il §1 7 S
KFIR—Portland, Ore.—Ashley C. Dixon & Son (Asso-
ciated wnh Ralph Schneeloch Co.), 95-5th St. 120 263 1140 Pacific
KFJY—Fort Dodge, Iowa—Tunwall Radio Co., 13 N. 15 pm; Tue., 5:45 pm
10th St.. ¢ 50 246 1220 Central {’;"uss S pr; 6 pmy’ 7 pm; s s St i
g 11 e
KFJZ—Fort Worth, Tex.—W. E. Branch. 50 254 1180 Central
T T Teachers Col- Tue, 109 pm; Thu., 8 09 pm; Wed., 10¢0 11 am.
50 273 1100 Mountain
KFKU—Lawxem:e. Kans.—University of Kansas. ..... 500 275 1090 Central _ Mon, 12:30 0 150 pm.
KFKX—Hastings, Neb—Westinghouse Elec. & Mfg.
) .. 5000 288.3 1040 Central
KFKZ—Kirksville, Mo.—Chamber of Commerce. 10 226 1330 Central
KFLR—Albuquerque, N. Mex.—University of New
Mesico. s .. 100 25¢ 1180 Mountain
KFLU—San Benito, Tex.—San Benito Radio Club. 20 236 1270 Central __ Mon. Thu. Sat, 8 to9 pm.
KFLV—Rockford, IIL.—Swedish Evangelical Mission
Church!.. AR . 100 229 1310 Central
KFLX—Galveston, Tex.—Geo. R. Clough, 3327 Ave, P.__ 250 240 1250 Central
KFLZ—Anita, lowa—Walnat Grove Co.............. 100 23 1100 Central  Daiy: 16580 am and 1250 pm. Sin. and Holi
KFMR—Sioux City, lowa—Morningside College. . 100 261 1150 Central
haicy e signals: 10:25
KFMX—Northfield, Minn.—Carleton College........ 500 336.9 890 Central ?m Cen 54028 todu0 enl LT
. 710’8 pn
KFNF—Shenandoah, Iowa.—Henry Field Sced & 7to8am; 10to 11 am;
Nursery Co.. £ ok .... 2500 461.3 650 Central ;ggﬁg‘,‘;,‘- Jsapm o
KFOA—Seattle, Wash.—Rhodes Department Store..... 1000 454.3 660 Pacific  Dailys 10amto ‘“D‘fn w12
e mguﬂ. Schedules
KFOB—Burlingame, Calif.—KFOB Inc... 50226 % 1330 Pacific), /. Due. 8in 1 pm: Thieialos pm; ey, 53018
KFDN—Longgxesn{?us?;;lldl.f\xchols &‘V.Javru‘mcr, lnc., 500 233 1290 Pacific 2:“51 12:1%:32 g{l:v ?5‘5’::1‘1‘:3.' Sun. and
KFOR—David City, Neb.—David City Tire & Elec. Co. 100 226 1330 Central  Mon. 7to8 pm; Thu, 7te9pm. Sun: 330t
KFOT—Witchita, Kans.—College I1ll Radio Club (Col- T, 1710 2am; Sat 105 i o 10 am. St
lege Hill Methodist Church). . e 501231 1300, Centeal.” M PRAITTRI RS,
KFOX—Omaba, Neb.—Technical High School (de o regular schedule
' of Education). . 100 248 1210 Central

RadiolBroadcast Station' KUOA—Fayetteville, Ark.

Henry D. Tovey, pianist. Harry E. Shultz, baritone.

Alberta McAdams Stone, soprano.

A. M. Harding, manager.
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Letters Location and Owner s2legs| gd | g2 Hours
K KFOY—St. Paul, Mis nn.—l&mrun Radio Service (M. G.
boldbcrg) 376 Robert St. 50 252 1190 Central
KFPL—Dublin, Tex.—C. C. Baxter, 205 Grafton Sz 20 252 1190 Central
KFPM—Greenville, Tex.—The New Furnitt C 10 242 1240 Central g ’r;h“ ‘»mn rdle ‘;;l“pm S“v“m:i
KFPR—Los Angeles, Calif.—Los Angeles County For-
estry Dept.... 500 230.6 1300 Pacific
KPPW—Carterlele, Mo.—St. J()hns M. E, Church, Tue., 8 to 9 pm; Fri. $t0 9 pm. Sun.:1t0 2 pm.
uth. (L. E. Stewart) . i 20 258 1160 Central
KFPY—Spokane, Wash.—Symons Investment Co. . 100 266 1130 Pacific Mon., 7 to 8 pm;

pm; D to 12 midn
pmi Fri. 7408
S

KFOA —St. Louis, Mo.—The Principia, 5539 Page Ave. *5000 280.2 1070 Central Sun.: 8 pm.
* (KFQA and KMOX sharing use of same transmitter. Not yet permitted to use full power.)

KFQB—Fort Worth, Tex.—Scarchlight Publishing Co, Sundays only: 830 10 0:
 Throckmorton St. -, Broadcasting from Flrst G5 13 0] 11 e 13 pim

i 1010 11 am; 3 t0 53

P ... 2500 410.7 730 Central
KFQP—Iowa City, Iowa.—Geo. S. Carson, ]r., 906 E. Wed. 8 09 pm.
College St. 10 223.7 1340 Central
KFQU—Alma (Holy City), Calif.—W. E. Riker....... 250 231 1300 Pacifc  Dafly: 9o 10 pm. Sin and Holidaya: 11 amto

0'124m; 9 t0 10

KFQW—North Bend, Wash.—Carl F. K

KFQZ—] Hollywood, Galif~Tat Radio & Broadcasting
. 1641 N. Argyle. i

KFRB—] Bemlle, Tex.—Hall Bros.
KFRC—San Francisco, Calif.—C ity of Paris Dry(;oods

im......... S50 215.7 1390 Pacific

Stotipm. Sun.and Holidays: 8t0 11 pim,
500 226 1330 Pacific

250 248 1210 Central

o ; Tue, 11 to 12:30
5 0 B S8 1o
11 g ummmpm Fris 1210 13:30
o1 pra; Sat T g 11 308in; {pmto L am.
R thange for holidays. o {2pm.

Stephens College. A Jusior Mo
.. 500 499.7 600 Central

50 267.7 1120 Pacific

S50 S g Tue, S5 450 g
m We ur‘? it gL

KFRU—Columbia, Mo.
College for Women..

sk
pm; !lmldmghl, Sac Hbpm.
236 am; 4 pm; 730

KFRW—Olympia, Wash.—Western Broadcasting Co.. 50 218.8 1370 Pacific
KFSD—San Diego, Calif —Airfan RadioCorp.,402B.5t. 1000 245.8 1220 Pacific  Daily: 9 pm to L am.
KESG—Los Angeles, Calif.—Dcho Parks Evangelistic
‘Asén., 1100 Glendale Bivd. . :
KFUL—Galveston, Texas —Thos. Graggan and Bros.
ic Co., 2126 Market St. .. 500 258 1160 Central

KFUM—Colorado Springs, Colo.—Corley Mountain Mon, 880 10 pm; Thi 8 60 10 . Suns 11
i ... 100 239.9 1250 Mountain @ and

500 275 1090 Pacific

Radio Broadcast Station WCFL—Chicago, il

Litde Joo Warner, character View of the studio. Edward N. Nockels, Sec’y. Vella ook, contralto.

' and ceme ‘ChicagoPederacion of



RADIO BROADCAST STATIONS OF THE UNITED

STATES BY CALL LETTERS

e
Radio Call BROADCAST STATIONS §2)538| ¢ &2 - Sendi
S T S AEER A i
S
KE 2005 [ouie s Mo=-Coneocta - Thesiogial ok 3 B and B Toe. 3 pm and 630 ot
nary. 1000 5451 S50 Cemral i gl i, S g B §
KFUP—Denver, Colo.—Fitzsimons General Hospital . 50 23+ 1280 Mountain
KFUR—Ogden, Utah—Peery Building Co, 420 Tyerty-
: vveeeeese. S0 224 1340 Pacific
KFUS—Oakland, _Calif—Louis L. Sherman, 529 Daily; €301 730 pm. Sun.: 9 ami 23010330
‘Twenty-eighth St... 50 256 1170 Pacific D 313010 4:30
KFUT—Salt Lake City, Utah—University of Utah.... 100 261 1150 Pacific  Tue. 12to 1 pm; Thu, 12 to 1 pm.
KFUU—Oakland, Calif.—H. C. Colburn and E. L. Dl 1045 am to 105 smy 630 to 730 pmy
Mathewson, Flint Motor Car Building. . 100 220 1360 Pacific BN S
KFVD—Vegice; Galf, — McWhinie Elec. Co, 1825
fic Ave. 50 205.4 1460 Pacific
KFVE—St. Louis, Mo.—Benson Broadcasting Cnrp 5
1111 Olive St. 5000 240 1250 Central
KEVG—Independence, Kans.—First Methodist Episco-
pal Chus 15 236 1270 Central
KFVI—HqutOn.TexM—Dunlap,lelnes, Hills&Hjorth 50 240 1250 Central
KFVN—Fairmont, Minn.—Carl E. Bagley 50 227 1320 Central __ Mon Wed. and Fri 9 pm. Sun: 3 pm.
KFVR—Denver, Colo.—The Olinger Corp.. 50 244 1230 Mountain
KEFVS—Cape Girardeau, Mo.—Hinch Battery and Daily: 1245 pm; Thu, 7 pm, Sun: 11 am snd
R105C1 5 T R A 50 224 1340 Central  'P™
KFVY—Albuquerque, N. Mexico—Radio Supply Co.,
407 West Central Ave..........ooooecreiet 10 250 1200 Mountain
KFWB—Hollywood, Calif.—Warner Bros. Pictures
(Inc.), 5842 Sunset Blvd. 500 252 1190 Pacific
KFWC—San Bernardino, Cal - E. Wall 200 2111 1420 Pacific  om slent; Tue. 8omto 12am; 4 pm tof am;
m‘ ¢ 8t012am. Sun. l:mlnlp pm
o3 am:
KFWF—St, Touls; Mo.—St. Louis Truth Center, Rev. Tue 7 p; 8 o The
mil C. Hartmann, 4030 Lindell Blvd . 250 214.2 1400 Central  Dmi¥pm.  Suni 104s;
KFWHAEureka, Calif,—F. Wellington Morse, J
and'Ave., Oakland, Calif. 100 254 1180 Pacific
KFWI—Sag Francisco Galif: (Transmitter is in So.
n Francisco, Calif.)—Tom Catton. .. 500 250 1200 Pacific e
am; 630 pm o] am; Sa
116 21 80 12:30 .
KFWM—Oakland, Galif.—Oakland Educational Society, 2 (027
1520 8th Ave. 500 315.6 950 Pacific iagte mf,ﬁf‘c 2707 Sar. 396 101
KFWO—Asalon, Catalina leland, Calif._-Major Mon 73019 190 b G010 prs Tuc, 12
Lawrence Mott, Signal Corps, U. S. Army.... 250 211.1 1420 Pacific

Dorothy Lewls, contralto. Tvy Lilly, entertainer.

Merle Melngre Rice,
rogram director.

Gladys Johnson, viofinist.
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SEIRE g | A
KF EEWU—Fineville, La—Louisiana Coflege 100 238 1260 Central
KEWV—Portland, Ore.—Wilbur Jerman, 385 East
Fifty-eighth St., 50 212.6 1410 Pacific
KFXB—Big Bear Lake, Calif.—Bertram O. Heller. 500 202.6 1480 Pacific  Dally: 5 to 530 pm; 850 830 pm. Suns slent.
KFXD—Logan, Utah—Service Radio Company ... . 10 205.4 1460 Mountain
KFXF—Colorado Springs, Colo-—bikes Peak Broad-
asting Co., 226 Hagerman 5 0 250 1200 Mountain
KFXH—EL_Paso, Texas—Bledsoe Radio Co, 115'S.
El Paso St : 0 242 1240 Central
KFXJ—Edgewater, Golo.—R. G. Howell.. 15 215.7 139 Mountain Daiy: 9 (o 11 am; 530 to 60 o Night
progtama pendi
KFXR—Oklahoma, Okla,—Clasen Film Finishing C
3215 W. Main Street. 15 2142 1400 Central
KFXV—Flagstafl, Ariz.—Mary M. Comg:m Orpheum
ro). . 0 205.4 1460 Mountain
KFYF—Oxnard, Galif.—Carl's Radio Den, 207—SthSt. 10 205.4 1460 Pacific  Dalb: 05 to 6 om; 9 to 1t v on Ind g &0
i eali morih Hrousunsch o and T
special announcemen
KFYJ_Houston, Texas—(Portable) Houston Chroni-
CERIICh e s e e 108 I8 060
_KFYO_Texarkana, Texas—Buchanan-Vaughan Co. 10 2007 1430 Central
KFYR—Blsrhark, N.D.—Hoskine Meyer, 00 FourthSe. 10 248, 1200 Conteal Doy, 5040 750, g Bois bous o0 sxia
K G XGAR—Tucson, A xd South . 5
Stone 5t.... ... 100 243.8 1230 Mountain
KGBS—Seattle, Wash.—A. C. Dailey, 844 E. 58 St 50 227 1320 Pacific  Wed. 7t 8 pmy Fr . 730 to 830 pm,
KGBW—Jgplin, Mo.—Martin Brotherson, 112 W.
- 250 282.8 1060 Central
KGBX—St. Juseph Mo.—Julius B. Abercrombi, 1221 Tues, and Tri from § t0 10 prn.
60 347.8 862 Central
KGBY—Shelby, Nebr.—Albert C. Dunning. ... 50 202.6 1480 Central 2
KGBZ—York, Nebr._-Federal Live Stocks Remedy Co,, D oo T and Sun 100 12 am 790 15
303'W. Fith St. 100 333.1 905 Central 3¢
KGCA—Decorah, Towa—Chas. W. Grccnlcy ....... 10 280.2 1070 Central ~ Irregular. R
KGCB—Oklahoma, Okla.—Wallace Radio Inst., 105
W. 135t. s : 100 331 905 Central
KGCGG—Newark, Ark.—Moore Motor Co. ... 100 2342 1280 Central | Wely 9 to 10 pm Sat- 10 4o 11 pm. Suns 20
KGCH—Wayne, Nebr.—Wayne Hospital (5. A. Lutgen) 500 434 690 Central _ Daily:8 am.; 6t 7 pm. except Sal. and Mon
KGGI—San Antonig, Texas—Intemational Radio Co.
West Commerce St 15 239.9 1250 Central

Radio Broadcast Station WLWL—New York, N. Y.

Marion Loughlin, hostess.

Margaret Mahon, hostess.

The 5,000 watt transmitter of WLWL.

Miss Gertrude Lunt.
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Radio cat BROADCAST STATIONS e - Sending
Letters Location and Owner &2 | 282 v Hours
2 282
K G XGOLSeattie, Wash.—TLouis Wasmer, 609 Wash- 7
ington Bivd. . B .. 10 230.6 1300 Pacific
KGO—Oakland, Calif. eneral Electric Co. .... 5000 361.2 830 Pacific
KGTT—San ancn{co, Calif.—Glad Tndmga ‘Temple
and Bible Inst. L. 50 207 1430 Pacific
KGW—Portland, Ore.—The Oregonian Pub. Co.. . 1000 492.5 609 Pacific \Iovn Om‘sw ';'('l‘wi\wl"n m:‘z“;m
i
= = 5 : 0 27 0 9530 pm; Thu,, 530 to 930 pm.
KGY—Lacey, Wash.—St. Martins College S0 278 1080 Pacific i 830 10,930 pm; Thu, 830 to 950
KHJ Los Angeles, Galif. Times Mirror Co., 100 N. Daily: 1230 (o 130 pon: 10 pm: Wed,
KH BroadwaVu i3 leslic B0 500 405.2 740 Pacific “Ng;';,’,vgf:;,;gz,ﬁ"a{;';;"j'f';n;';:,‘ oanda
KHQ—Spokane, Wash.—Louis Wasmer, Davenport
Hotel. . . S Fonth i i weeeeeeo... 1000 394.5 760 Pacific
KIBS—San Francisco, Calif.—Julius Brunton and Son Daily: 9 1o 1
K. , 1380 Bush St.. SE B % 5 220 1360 Pacific R 105
KJR—Seattle, Wash.—Northwest Radio Service Co... 1000 38+.4 780 Pacific 1501 S0
! S
K KLDS—Kansas Cit; Mo. eorganized Church of
Jesus Christ of Lau:er Duy Saints. ... 1000 440.9 680 Central
KLS—Oakland, Calif, ~Warner Bros. Radio Supplics
+ 2201 Telegraph Ave. 3 250 250 1200 Pacific
KLX—Oakland, Calif.—The Oakland Tribune 500 508 590 Pacific
3 S 8 o 10:30
3 b "7t0 7530 . "No Sun, broadeastin
Hofidays tame 35
KLPDen'ler, Cnlo.<l{eyuolds Radio Co., 1534 Glen- Mon., J|u4pm 6to7pm; $to1an
‘m Street. . ... 500 384.4 780 Mountain m: Wed.,
500 461 630 Cenral  Mom. 1130 am to 1230 pm: 6

KMKMA—shensndnah, Towa—May Seed and Nursery Co..

S
e S80t0158: H0am o1
00y Ve, S30t0 7,
o3240 s 2 (:Lo7~9mllpm
1079 11:0am o2 gaatoS: St
7 Solip 50t 7: Isbamtot2:6)
S0 lelpm‘ st
itoam ' 1250 p Sl Y

Lawrence Saterno, baritone.

Harold A. “Shorty” Fall.
asst. director and footbail

Mary L. Casey,

program editor.

Lillian Rehberg, cellist.

Lewis Mechan, Trish Tenor
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KM =, Calif.—Fresno Bec 50 234 1280 Pacific R
KMJP—Kansas City, Mo.—Kansas City Journal-Post. 1000 440.9 680 Central S
KMMJ—Clay Center, Nebr.—M. M. Johnson Co. 1000 229 1310 Central
KMO—Tacoma, Wash.—KMO Incorporated 500 250 1200 Pacific %
KMOX—St. Louis, Mo. (Tran;ml((cr is in Kirkwood, + 8140 to 12:40. Market Reports at Half Hour
"Mo.)—Voice of St. Louis, 1500 280.2 1070 Central  Jter s,,mf,,};‘,‘g;rg“ 22 ol iiinE
KMTR—Hollywood, Calif.—Echophone Mig. Co., 1025 am; 23
N. Highland Ave it . 500 370.2 810 Pacific f;;;,,m,g;;"(;m‘;{j;',‘z‘“;
KN KNRC—Los Angeles, Calif.—Kierulff and Ra\cnscmf:, Mon., uosvm\, 145 t0 10 pm; Tue., 1 to 3 pmi
1630 So. Los Angeles St.......... 500 208 1440 Pacific oAb e {;;'gm;"
T (G oy a3 153 piny kS to 1
KNX—] Lol Angeles, Calif.—Los Angeles Evening
Express, 6116 Hollywood Blvd. L e..... 500 336.0 890 Pacific
KOA—Denver, (‘olo .—General Electric Co., 1370 1:45 am to 1 H o 6 t0 10 pm; Tue.,
KO Krameria St Pl ... 5000 322.4 930 Mountain Md”,';”g;,,{sg"“ g S pa
o 0 10 pi b Sal .
S Koo
KOAC—Corvallis, Ore.—Oregon Agricultural College . . 500 280.2 1070 Pacific 108:30 pm; Wed., 2 to
S pane e S io S s Fel 140
KOB—Stato College, N. Mex. —New Mexico College of D. om 10 10710
Agriculture and Mechanic 5000 348.6 860 Mountain P Mo, 73510330 ! Fi. 1 30% 850 .
KOCH—Omaha, Nebr.—Central "lgh School 250 258 1160 Central ll‘l 3‘30‘“ “Tue., 8-30 to 103 Thu., 8:30 to
KOCW—Chickasha, Okla.—Oldahoma College for
. 200 252 1190 Central
KOIL—Council Bluffs, Towa—Mona Motor Oil Co. 500 305.9 980 Central Mon., 6 pm to nudm )u Tue., Thu., Fri.
pme 1 12 iy e St 81§
I . Ml et T At
KOIN—Sylvan, Ore.—KOIN, Inc........... 1000 319 940 Pacific
KOMO—Seattle, Wash.—Birt F. Fisher. 1000 305.9 980 Pacific
KOWW-—Walla Walla, Wash.—Blue Mountain Radio
ssociation. ~ (Frank A. Moore). 500 285 1050 Pacific
KPO—San Francisco, Calif.—Hale Bros. and the San Mon., 7 o 8:30 am; 1 €0 2; 2:30 1 4:3
KP Francisco Chronicle. 1000 428.3 700 Pacific et l‘;g”‘g e e “'“‘J,,';,‘v
nd B ot ‘
81558 andlo 1. s
S0 10 o,
KPPC- -Paii::‘?;lha, Calif.—Pasadena Presbytes 0y Totr g S ‘mef::l“\n‘%.dgjus :-s ane

Sigmund Culo, violinist.

Carl Wunderele, Viola

Ecnest Pack, violinist.

Grace

Raine,

‘musical directress.

Paul A, Greene, man-
ager, announcer and
Tadio engincer.

Walter Heermay
cellist. i
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KP KPRC—Houston, Texas—Houston Post Dispateh...... 500 296.9 1010 Central E ilent xl)éi!amo 11 S 12am; S
aly and Sun: 11 pin Wed. and b
m.%'.m“.?m“y‘;’n el i S
KPSN—Pasadena, Calif.—The Star-News. .e.. 1000 315.6 950 Pacific Mon., Sllem.' Tue., 8to 9 pm; Wed ﬂlem 'l'bu.
§iE e a0 8

K (X0oV—Pictsburgh, Pa.—Doubleday-Hill Electric Co.

Mon, 10:
719 Liberty Ave. 500 275 1090 Eastern 9 ilami

KQW-—San Jose, First Baptist Church of San Mon. Tue. Wed. ’nm Fri. 6:30; 7.
Jose, Momevms Ave.. 500 331.1 905 Pacific 20 L0 00
— —Berl ail i Dl IS am o 1145 am i
KRKRE Berkeley, Calif.—Berkeley Daily Gazette. . 100 256 1170 Pacific Mwynd s am to 11 *r..”“s"m o6
30 S it k. 8 pint Sun. and Hol.

dhys: 10 8o 1 ot} 630 to 150 pms 8 tadpm:

KS KsAC—Manhattan, Kans.—Kansas State Agricultural
GO 07 v oo i « s i i 5,001 145000 340.7. * 880 Central
La- pos ing Co.. 1000 312.6 960 Central

KSD—St. Luuh, Mo.—Pulitzer Pul.vhshmg Co.—The
t. Louis Post Dispatch. .

500 545.1 550 Central

B8-St Lake City. Uk Rarlly Servies Cots. oF

Mon, 7 : o
Utah, 505 Templeton Bldg. . 1000 209.8 1000 Mountain 57 ekl 73bam: 10.am; 6t 11:ibpm; Thy,
4pm

pang Sate 78 pm {0 11 pm.” Suns 11 am
to 11 pm.

KSMR—Santa Maria, Calif.—Santa Maria Valley R. R. Mon Wed- and F: 0 8:15 pm; Tue, Thu.
Co.. o : i

100 282.8 1060 Pacific 904 Sat.7t0 10 pm.
KSO—Clarinda, Towa—A. A. Berry Seed Co. 7500 232 1240 Central

07 pm; Tue., 12:30 pm to 7 pm
1.30nmu)7pm Ty 12 0 s 3 o 45
Tpm; Sat-, 12130 pm.

+ 8 to 10 pm.

KT KTAB—Oakland, Calif.—The Associated Broadcasters. 1000  302.8 990 Pacific o050 ﬁu;,m 12,00 Lom 8o 1o pm:
m.

KTBI—Los Angeles, Calif.—Bible Institute of Los
AGRIEES. L e e e e st 15029359 = 1020 Pacific

KTBR—Portland, Ore.—Brown's Radio Shop, 172
Tenth St....... s ity ant 01 2631 % 1140 Paciic

b

0 103 pm; 0 pm;
0104330 pms & S topm

to1:30am, Sun.:

1750 0 1 o 9 10,1150 g mdm

¥ 1000 374.8 800 Central T R
; 101550'0ms 5to £33 pms Sat 131300 1530 o
9o 1150 b Sunt 11 am 6 12413 pm; 9 o

KTHS—Hot Springs Nat'l Park, Ark.—New Arlington

KTNT—Muscatine, lowa—Norman Baker............ 1000 333.1 905 Central

210230 b 645 o TS s 9010
glen each Nm

St to 1050 .

Radio Broadcast Station KOA—Denver, Colo.

.

N

Ralph Freose, announcer Iris Ruth Gilmore, Hutda Helen Edwards, Prseman 11 Tatbot, program
and i lyric director of dramatics. dramatic sopranc inager and studio director.
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T KTUE—Houston, Texas—Uhalt Electric, 614 Fannin St. 5 263 1140 Central
KTW—Seattle, Wash.—The First Presbyterian Church Sip 11 0 1230 3 0 430 pm; 730 .
of Séattle, Wash 1500 454.3 660 Pacific %10
KU KUOA—Fayetteville, Ark.—University of Arkansas 750 299.8 1000 Central Mon., 7:30 to 9; Tue., 8 to 1 ‘hu., 8 to 10,
KUOM—Missoula, Mont.—State University of Montana 500 244 1230 Mountain 9DTis\y‘a:‘“ﬁ:m pm; Mon. and Thu, 8 pm. Sun.:
KUSD—Vermillion, 8. D.—University of South Dakota. 100 278 1080 Central ‘Wed., 8t0 10 pm. Sun.: 3:30 pm; 9 pm.
KUT—Austin, Texas—University of Texas. 500 231 1300 Central Mon., 8 pm; Wed., 8 pm. Sun.: 11am; 3:30 pm
Kv KVOO—B(intow. Okla. —Southwestern Sales Corp., ):nly 7to9am; 11:30 to 12:30 pm; 3 t Sto
Tulsa and Bristow, Okla 500 375 800 Central 2 8m. Sun: 1230 to 7 pm (continuous);’ 7:30
K KWCR—Cednr Rsplds, Towa—H. F. Paar, 1444 Second Mon., 9 to 1 Wed., 9 to 10: m Fn 9 to 10:: m
500 278 1080 Central  pifternon | vr;ﬂﬂ“‘! 45 s Mo (e
i Sum 11 g 5415 b 918
KWG—Stockton, Calif,—Fortable Wireless Telephone
., 530 East Market St. . : 50 248 1210 Pacific
KWKG—Ksnnss City, M Vilson Duncan Broadcast- Tue., 7 and 9 pm; Wed., 7 and 9 pm; Thu., 7 and
ing Studios, \\crhy Euxldmg 100 236 1270 Central  ©PmiFri. 7andd.
KWSG_Puliman, Wash,—State Colegs of Waskingion 500 315.6_560 Pacific =
KWUC—Le Mars, Iowa—Western Union College. 50 252 1190 Central B m -sl? !f: 9 mn, \\zd 81t0 9 pm; Fri, 7 to
KWWG—Brownsville, Texas—Chamber of Commerce.. 500 278 1080 Central 1 oo 6 b )\Ii\\ and Th 8330 b
KY X¥V—Chicago, Electric and Mig. R g I Tue,
Co. teiiiieeeeeieios 2000 536 560 Central at SuSto6; 630tg7
ayer” 11 am
K7 XZM—Oakiand, Calit-—Freston D. Allr, 13th and Daly except Sunday: 6:30 to 7 pm,
arrison Streets. .o pee . 100 240 1250 Pacific
NA NAA—Arlington, Va.—United States N: 1000 434.5 690 Eastern Daily: 10:05 to 10:20; 11:55 to noon; 3:45 t
o105 100 k0 pms I HIS G
wAWAAD—Clncinna(i. ‘Ohio—Ohio Mechanics Institute. . 25 258 1160 Central
“ WAAF—Chicago, IIL.—Chicago Daily Drovers Journal. 500 278 1080 Central
‘WAAM—Newark, N. J.—I. R. Nelson, 1 Bond St..... 500 263 1140 Eastern Mon,, 11 to 12 as to 11 pm; Tue.,.10:15 '.o 12
a0 0t 1 s ot 1
Thi 11t 6467230k 1071540
an 6T o St g o 1 . Sans
1552507
WAAT—Jersey City, N. J—Frank V. Bremer, 210
Jacl 235 1280 Eastern
WAAW—Omaha Neb.—Omaha Grain Lxchangr 500 385.4 780 Central  Dally except Sat. 9:30 ams 9145 every balf houe
o 5. i Broadeibe on SIS b
Eveningd at 8 prm. Broadcast only market repor
WABB—Harrisburg, Pa—Harrisburg Radjo Co 10 204 1470 Eastern
‘WABC—Asheville, N. C.—Asheville Battery Co., 101
Patton Ave.... . voie e 100 254 1180 Central
‘WABI—Bangor, Me.—First Universalist Church. 100 240 1250 Eastern Sun.: 10:30 to 12 am; 7:30 to 9:30 pm..

Radio Broadcast Station

‘WHK—Cleveland, Ohio

Geraldine Kirby, soprano.

Dr. Phillip Robert Linsey, tenor,

Gladys Dante Beddoe,
‘soprano.

Gertrude Lance, concert planist.
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WAWABO —Rochester, N. Y.— Lake Ave. Baptist Church.. 100 258 1160 Eastern  Sun.: 1030 to 12 am; 7:30 am to 9 pm.
WABQ—] anertnrd, Pa.—Haverford College Radio Mon,, 7:30 pm. to 12:30 am; Fri., 7:30 pm. to
- 1000 365.7 820 Eastern  1230am.
'WABR—Toledo, Ohio—Scott High School. .. . ... 50 263 1140 Eastern  Program variable, depending upon the activities in

and about chool.

WABW—Wooster, Ohio—Callege of Wooster. = S0 206.8 1450 Eastern 90 fo 10 on Tue, Wed. and ThiOthen
ery irvggular s broadeast college programs.

WABX—Mount Clemens, Mich.(near)—Henry B. Joy, =
1830 Penobscot Bldg., Detroit, Mich. 500 246 1220 Central

WABY—Philadelphia, Pa.—John Magaldi, Jr., 815
Kimball St s s e

50 242 1240 Eastern

WABZ—New Orleans, La.—Coliscum Place Baptist Sun.t 11 to 12:30 pm; 7:30 t0 9 pm.
rch, £ .50 275 1090 Central

500 258 1160 Eastern

WADC—Akron, Ohio—Allen T. Simmons. .. ...

Tam lo im0 o 031 v st
T, Sund 1450 65
b 70 s

i85 i
WAFD—Port_Huron, Mich.—Albert (B. Parfet Co., Mo 8 1010 b Wed 8 10 105

1432 Military Road ... . 500 275 1090 Eastern P Sst:8to10 pm. bun. and Hioliday
wAGM—Rnynl Oak, Mich.—Robert L. Miller. seiss 50 225.4 1330 Eastern I\éﬂ]ﬂn 9anFm“ to njo ;m(\’, \V(d 7:30 pm to

WAHG—Richmond Hill, N. Y.—A. H. Grebe and Co.. 500 315.6 950 Eastern

WAIT—Taunton, Mass.—A. H. Waite and Co., Inc.,
sz Sl..... 10 229 1310 Eastern

‘WAIU—Columbus, Ohio—American Insurance Union.. 750 293.9 1020 Eastern

lSSam o bl 6 om o 7L
050 pm: 10'pm 113 po e 1
[ Fmiodpm: 6o

Wea.,

IS o 655 o 7
pmi 11 pm. Sm\.
S bint 930

WAMD-Minteapolis, Minn. _Hubbard and Company
and Radisson Radio Corp.

5000 243.8 1230 Central

Mon., 7 t0 830 pm; Tue., 7 to 8:30 pm; Wed.,

WAP[—Auburn Ala. AExtgnsmnScrvmc Alabama Poly-
1000 461 650 Central gl mih TigBopi e oy S

cchnic Institute. .

WARC—Medford Hillside, Mass.—The Amrad Corp.. 100 261 1150 Eastern

WATT—Bgston, Mass, (Portable)—FEdison Electric
Tiluminating Company of Bos .

100 243.3 1230

Radio Broadcast Station KFI—Los Angeles, Calif.

Morris Stoloff, concert violinist. Robert Hurd, tenor. Dolly McDonald, Earl C. Anthony, owner
Blue Singer
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W B¥BAA—Lafayette, Ind.—Purdue University . 250 273 1100 Central __ Daily: 9:50 am; Mon. and Fri, 7:15 pm,
W Pa.—] ia State Police. .. 500 275 1090 Eastern _ Daily except Sun.: 10 to 130 to S:45; 730; 12am.
WBAL—Glen Morris, Md. (near)—Consolidated G £ i Tue. 730 pm (0,10 o
Electric Light and Power Co. 26 1220 Eastern Wi Sleng Tai, ¢ om o8 puy bt o0t
WBAO—Decatur, Ill.—James Millikin University, ... 100 270 1110 Central
'WBAP—Fort Worth, Texas—Carter Publishing Co., Inc. 1500 475.9 630 Central 0; 11 pm; Wed,, Silent.
'WBAW—Nashville, Tenn.—Braid Elec. Co. and Wal-
Eoiilil o ihiies i 4100223617 1390 Central
WBAX—Wilkes-Barre, Pa.—John H. Stenger, Jr., 66
Gildersleeve St. o tipiaesn - 100 256 1170 Eastern
WBBC—Brooklyn, N. Y.—Peter J. Tesun 2123 Troy
Av : e 100 249.9 1200 Eastern
WBBL—Richmond, Va.—Grace-Covenant Presbyterian Tue., 8 pm t0 10 pm.  Sums 11am and 7445 pine
Church... ... 50 220 1310 Eastern
‘WBBM—Chicago, Ill.—Atlass Investment Co., 1554 Mon,, 4 to 7 pm; Tue., 4 to 6 pm; 8
Howard St. tiieecenicesacesss 1500 225.4 1330 Central Yool ‘zé"ez,ﬁ”i‘“ﬂ.ﬁ. Y
lopi S
& by 810 30 pns 12103 o
WBBP—Petoskey, Mich.—Petoskey High School...... 200 238 1260 Central  Jue 9 o 100 pmy Kii. 8 to 930 pm. Sun. and
WEBR—Roseville, N. ¥ —Feoplors Pulpic Asen, 124 on 8100 pm; Thi. 8 109 pm; Fri_ 8 (09 pm
Heights, Brooklyn, N.Y........... 500 416.4 720 Eastern S 100m {9:12:30 i 310 b 5 0 10130 b
WBBS—New Orleans, La.—First Baptist Church...... 50 252 1190 Central _ Sun: 11 amand 7:45 pm.
‘WBBW—Norfolk, Va.—Ruffner Junior High School..... 50 222 1350 Eastern
WBBY—Charleston, S. C.—Washington Light Infantry 10 267.9 1120 Eastern __ Community furnishes artists about once a week.
WBBZ—Chicago, 1ll. (Portable)—C. L. Carrell, 1506
No. American Building. 50 215.7 1390
WBCN—Chicage, HL—Foster and McDonnell, 728 45 to 11 am; 12 am to 1 pm; 3 1o 6 prnc
West Sixty-fifth St.. 500 266 1130 Central o "“l'jo‘fnﬂ,,m e ST i
WBDC—Grand Rapids, Mich.—The Baster Laundry Non, 1230 pr 0 130
COMDRRY -2 e P s 500 256.4 1170 Eastern ;:5 \’;,‘:,; Y
50 gl e A
Somt 1108 33 ot 7 15740
OB 80 %o & pi. 1Pt 7225 i
‘WBES—Takoma Park, Md.—Bliss Electrical School.. 100 222 1350 Eastern
WBNY—New York, N. Y.—Baruchrome Corp., 145 W. % Mon7om (o 1gm: Tue. 7 om o 11 pm; Wed,
ASHRSER it | oo s oot 1000 533235 S030 Fagtern oy o 1A prut St T o LBt B
‘WBOQ—Richmond Hill, N. Y.—A. H. Grebe & Co.,
70 Van Wyck Boulevard 100 236 1270 Eastern
‘WBRC—Birmingham, la,—nnmmghm Broadcast- Mon,, 8 to 10 pm; Wed., 8 t0 10 pm; Sat., 9 pm
ing Corp., Age-Herald Bldg. 50 248 1210 Central Yo miinight,

Radio Broadcast Station WBZ—Springfield,

Mass.

Eleven members of Aleppo Temple Band.

W. Gordon Swan, announcer.

Leo Reisman and his Hotel Brunswick Orchestra.
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Radio Call BROADCAST STATIONS 3228 | 53 | 335 - Sending

Tediers Tocation and Owne 2252 | g3 | 3 . Hours
SEa) kg | et

W BVPRE—Wilkes:Barre, Pa—Baltimore Radio Exchange, ;u?; 210350 prs Tue. 2.0 4 s Ve
17 West Northampton St. i 100 231 1300 Eastern LE m. “wum Yoty pRelE
fomy-Sun L9 o 13 Midnhe
WBRL_Tilton, N. H.—Booth Radio Lab........ 500 365 820 Eastern

WBRS—Brooklyn, N. Y.—Universal Radi
1062 Broadway. ... 100 394 760 Eastern

WBT—Charlotte, N. C.—Charlotte Chamber of Com- Daily €107 and 9 to 11 pm. Sun: 11 am and
250 275 1090 Eastern  2=0pm

o Mig. Co,

‘WBZ—Springfield, ss.  (Transmitter is t Daily: 6:2: 10 pm and sometimes \o 10:30 pm.
;pﬂngﬁs‘d) “Westinghouse Elec, and Mf;: (o, 2000 3311 905 Fastern  Son-and Holdasst 1050 i and 1 10

WBZA—Boston, Mase.—Westinghouse Electric and
Mig. Co.

250 242 1240 Eastern

—Connecticut Agricultural Col- Mon., 8109 pm; Wed., 8109 pm; Fri., 8109 pm.
500 275 1090 Eastern

WCAD—Canton, N. Y.—St. Lawrence University..... 250 263 1140 Eastern M_un..namwl
e

chCAC-—St‘:;:i Cons

WCAE—Pittsburgh, Pa.Fiusburgh Press and Kauf- Mon., 10:45 ams 12:30 pm
R Bat Co, 6eh hnd Srithfield Streats 500 4613 650 Eastern Lo, due. 1isi pm 3.
10,1
pm
¥
10,
o

WCAJ—University Place, Neb.—Nebraska Wesleyan Mon., 430
University. ... . Gy 300254 1180 Central S EXT LT Rel h

WCAL—Northfield, Minn.—St. Olaf College.......... 500 336.9 890 Central  Mon., 9:4S am; 830 pmy Tue. 9345 am;
30ams, 9

WCAM—Camden, N. J%xty of Camden........... 250 236 1270 Eastern

wcAo—Bnmmore, Md.— Albert A. and A. Stiley
Brager, 842 N. Howard St. 100 275 1090 Eastern

'WCAR—San Antonio, Texas—Southern Radio Corp of Daly (except Sun.): 8 to 10 pm.
Texas, 101 West Pecan St. 2000 263 1140 Central

WOSL- Wajil ©15. 5. D Sl D 608 Sl
of Mines. b

50 240 1250 Mountain

ITBU- TR AN, s et Bisdian

. (Durham and Co.) R 500 276.6 1080 Eastern

:30 to 12 midnight; Sat., Silent.
130 pm; § pm to 11 pm.

‘WCAX—Burlington, Vt.—Extension Service, University
s .. 100 252 1190 Eastern

WCBA—Allentown, Pa.—Charles W. Heimbach, 1015 Mon., 2 am to 3 am; 7230 pm (o 9 pm; Wed. 2 am
Allen St........... 150 254 1130 Eastern 12335 ”"Dmm‘g'ﬂ fu Bl

Radio Broadcast Station KMOX—St. Louis, Mo.

Alice Maslin, studio director  Agnes Griffin, Jazz organist  Jacquinot Jules, program dircctor, organist  Helen Musick, Iyricsoprano.
‘and pianist. ‘and ‘accompanist.
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Radio Call BROADCAST STATIONS g2 %28 | 52| :f Sending
Teters Tocation and Owner E2l588| 52| B . Hours
2| fg | &
S S N R . 5000 344.6 870 Central 5 10 1030 pm; Wed., 127
ods: B idisopu 'S
o030
WCBE—New Orleans, La.—Uhalt Bros., 1219 No.
mpart St. SR £ 5 263 1140 Central e S
WCBH—Oxford, Miss. (near)—University of Mississippi 50 242 1240 Central  Tue. 9 pm; Thu. 9 pm; Sat., 9 pm.
'WCBM—Baltimore, Md.—Hotel Chateau, Charles St. Mon.. 10 pm; Thu, 10 pm. Sun.: 9:45 prm.
and North Ave. ciiiiieeii.. 100 229 1310 Eastern

'WCBR—] valdem:e,R 7 (ponablE)AChas.H Messter,

100 209.7 1430

Daily:

05 pm; $010pm. Sun: 305 pm.

WCBS—Providence, R. [.—(Portable) Harold L, Dewing
d Chas. H. Messter, 6 N. Main St. M

250 242.5 1240

‘WCCO—St. Paul - Minneapolis, Minn.—Washburn -
Crosby Co......... 2

5000 416.4 720 Central

Mon 930 ami 1050 am; 10135 am; 1130 amg

ms 5130
vb'

WCFL—Chicago, II.—Chicago Federation of Labor

500 491.5 610 Central

'WCFT—Tullahoma, Tenn.—Knights of Pythias Home

1190 Central

'WCLO—Camp Lake, Wis.—C. E. Whitmore. . .

50 230.6 1300 Central

Dally except Sun.: 3:30 10 5 pm; 7:39 Lo midnight.

WCLS—Joliet, Il.—Harold M. Couch. .

150 214.2 1400 Central

o I at.
9 pr te 12 midnight. ~ Sun.i
o 12 midnight.

WCMA—Culver, Ind —Culver Military Academy

500 258.5

1160 Central

'WCOA—Pensacola, Fla.—City of Pensacola. ..

500 222

1350 Central

Mo Wed and FrL, 1030 am; 1230 pmi 7 om
Rt 0 pm.

WCRW—Chlcngo, T1L.—Clinton R. Wlme, 650 Waveland

50 416.4 720 Central

WCSHva'tlandkMeA—chry P. Rines, Congress
otel s 2 Sl

500 256.3 1170 Eastern

Vgl ante 19 €45 (0730 830
S 13 to 150,

$2in to 150 {s”"“m‘“““»ﬂ” e

i o 1130 b 611340 730 pm © o

1030 an an to

s

" 0 1 pr
030 am to 12 ams P10 850 b
SBomy o1o k- 750t0 16 s

WCSO—Springfield, Ohio—Wittenberg College. .

100 248

1210 Central

Radio Broadcast Station WCBD—Zion, IlL.

e

. H. DePew, chief announcer E. Mayfield,
‘and manager. ‘soprano.

M. Glen R. Sparrov,
ontralto,

Mrs. P. M. LaRose,
contralto.
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Radio Cal BROADCAST STATIONS 20588 8| i - Sending ‘
Loiters  and Owne 2| 8| & i Hows ‘
S| B
WCV/OWE-Fare Wayne, Ind.—Chiester W. Keen, 2315 S S g 0 8 e o 12 o Wed. 6 1o
South Calhoun St.. - (1500244 1280 Central g0 ~m G R £ tocstiL
o 8 pim.
WCWS—Bridgeport, Conn.—Chas. W. Selen and Mon., 809 pmi Tue. §L09 pmy Wed 8 (o 10
rold D. Feuer, 1188 Main St.... S00 2828 1060 Eastern B Ty Seni pighip kit b 4o 5630 pmi
WCX—Pontiac, Mich.—Detroit Free Press. 5000 5169 580 Eastern  Mon. dom: €107 g 8100 pr Tue, dom: 6
to7pm; 81 6 pm; el 4 pms 6to 7 pm
8105 pin; Thu Fom: to T om: 8 10 b pim; #l
4m; 6% 7 bk § 669 b 10 1 o Sun
‘WD WPADNashville, Tenn.—Dad's Auto Accessory and Daily excent This 1145 am to 4 pm; 330 o to
Radio Store, 160 Eighth Ave., North 15022261330 Cantral_ 5 o) 8 pICo.10 pun TR, Blles SR SRR
WDAE—Tampa, Fla.—Tampa Daily Times. .. 1000 273 1100 Eastern
WDAF—Kansas Gity, Mo.— The Kansas City Star 1000 365.6 820 Central Ao L 0Sam: 6o pm: 56‘: 105,
GomiotoTpm
-5 !
sa,. me 33
WDAG—Amarillo, Texas—]. Laurance Martin, 605
st Fourth Street! sooeo. 100 263 1140 Central
WDAH—EI Paso, Texas—Trinity Methodist Church.... 50 267.7 1120 Mountain 0.t 10 om.  Sun. Morning and Evening
WDAY—Fargo, N. D.—Radio Equipment Corp., 119
dway. 50 261 1150 Central
WDBE—Atlants, (Ga.—Gilban-Schoen Elec. Co., 35 Tuc., 7408 pm; Fri. 708 pm.
e St. 100 270 1110 Central
WDBJ-anoke Va—Richardson-Wayland_Electric Daily: 12 o 1 pmy 530 10 6 pm: Wed. and Sat+
Corp., 106 Church Ave,, S. 50229 1310 Eagtern’ = Pt HvmniMons, 3o Vyun. - St IS0 1AEE
wnnx—cmmnd, Ohio—S. ]. Broz, Mgr. of Broz Tue., 830 pm to midaight; Fri., 30 pm o mid-
Furnif Hardware and Radm Store, 13020 s
Union Ave. SR 50 327 917 Eastem
WDBO—Winter Park, Fla.—Central Florida Broadcast 30; 9 pm (excpt Wea), Wed
tation, Inc. 500 240 1250 Eastern onlprigabd vt B A
WDBZ—Kingston, N. Y.—Kingston Radio Club (Boy
Scouts of America, Ulster County Council)... 10 233 1290 Eastern 3
WDEL—Wilimington, Del.—Wilmington Elec. Speclahy G oom:
., 403 Delaware Ave. 00 266 1130 Eastern
WDGY—Minneapolis, Minn.—Geo. W. Ymmg, 909 Mon.. 6 (o 8; Wed. 7 199; Thu 61 7; 910 10;
t Broadway. 500 263 1140 Central ~ FiBtod. Sun:itosi¥tos”
WDoD—chmanoop. Tenn.—cmmnwga Radio Co., Tue. 910 9:30 pm; Wed,
Inc, 615 Market St. 500 256 1170 Central 20 e S
WDRC—New Havens, Conp. —Doolttle Radio Corpora-
tion, 115 Crown 100 268 1120 Eastern ;i :
WDWF—Cranston, R. I fDutee W Flint and Lincoln - Sun; 9445 am; 4:45 pm (Oct. to May).
500 440.9 680 Eastern
WDZ—-’I‘\lsculn, TL.—Jas. L. Bush. T 100 278 1080 Central 9 o Markets cvery

2 Ao Ne regias Hourt ok
brograms.

Radio Broadcast Station KWWG—Brownsville, Texas

Winifred Heath, planist.

“Los Rancheros.”

Florine Pierce, asst. program director.
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Radio Call BROADCAST STATIONS Z|tes| & Ed - Sending
= s gt | e £ s
S| B | &
IWETE ey Yotk N Beomteauing Co of Amer-
ica, Inc., 195 Broadway. . 5000 491.5 610 Eastern
TR 455 8. i3 . Tt o
am o 1240 s % o 875 012
05; 40 61 '6 o 12 pm._Sun.: 2 %o |
WEAI—Ithaca, N. Y.—Cornell University.. 500 254 1180 Eastern
WEAM—North_Plai J:Borough of North
Pt (VG Butthed) 250 261 1150 Eastern
WEAN—Providence, R. L.—The Shepard Co. . 500 367 817 Bastern  Daily 1% am o 10 pm. Sun 10:45 ami 130
WEAO—Columbus, Ohio—The Ohio State University .. 750 293.9 1020 Eastern  Mon. 8 am; 9:tsam; 11am; :,,m, Fpmi Tt
am - o
WEAR—Cleveland, Ohio—Willard Storage Battery Co. 1000 389.4 770 Eastern
WEAU—Sioux Gity, lowa—Davidson Bros. Co........ 100 275 1090 Central ve 955 ami 1035 ami 1155 ami 1220 o
WEBC—Supeﬂor uperior 1elegrzm -Ross Elec. 08 pm; Tue., Silent; Wed.. 8 to 10 pm;
-y 1225 qu:rst......... 5 100 242 1240 Central T’-" 5';“;,‘,-,};',,'_;5 ;ﬂ‘;;’}omvl‘m" i
WEBH—Chicago, Il —Edgevater Beach Hotel Co. Dty cxcen Mo Tom o Sy, 5 oo 10 i
5300 Sheridan Road 2000 370 810 Centra) 7. Ihunt v 13 ondugnt ibonit 8
WEBJ—New York, N. ¥.—Third Ave. Railvay Co, Tuc. and Fri., 7 (0 9 pm; Wed., 8 to 10 pm.
2396 Third Ave. . 500 272.6 1100 Eastern
'WEBL—United States (Portable) Radio Corp. of America 100 226 1330
WEBQ—Harrisburg, 1il—Tate Radio Co, 700 West Daily: 745 pm. Sun.: 3 to & pm.
Robinson 100 225.4 1330 Central
WEBR—Buffalo, N. Y.—Howell Brmdusung Cou 1
54 Niagara St 100 244 1230 Eastern
'WEBW—Beloit, Wis.—Beloit College. . 500 268 1120 Central Mon., 8109:30 pm. Sun.: 4:30 to 5:30 pm..
WEBZ—Savannah, Ga.—Savanh Radio Corp 11 Mok A, 2y B v o T o 6 pm
East Yorl .0 50,263 1140 Eastern  Yel:Zpmi €pm: pm; Th. Zom; Gpm; el
‘WEEI—] Bmton. Mass.— The Edison Electric Illumina- Daily: 6:45 am to 8 ami 10:15 am to 11:20 am;
ting Co. of Boston. - 500 348.6 860 Eastern  2pmics i A R L B
WEHS—Evanston, Ill.—Robert E. Hughes. ... 10 202.6 1480 Central
'WEMC—Berrien Springs, Mich.—Emmanuel College.. 4000 315.6 950 Central g?;’;‘-.n;;ﬂ_}:m::l; ml gﬁt ‘u"n:gv:: 9"‘\::. !a;:
'WENR—Chicago, IIL.—All Amcncan Radio Corporamon, Mon. sﬂ:m Tue., 1to 3 ;-m3 6to7 o o 9
4201 Belmont Ave...... 1000 266 1130 Central P70 u";;‘n L‘;V;dam‘ ‘%hu’fﬁ'zf%’}m ] 4 g
fami2 4 T

7pm; 8o Fri.

o pm; 18 &o pim: 12 b to'7 ami Sat m
Slo 7 pms 18 to 10 pin; 12.pin to

20 pm; 304 pm; 6 10 7 pm; 9530 t6

Harcy Reed, pianist.  Skaggs Snappy Serenaders.

View of the main studio.

The Towers of the station.
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Radio Call BROADCAST STATIONS g2 838 | 85 | =2 ending
iy Docation and Owne 5| 8| & i
2| fg | &
WEwnw-sm Louis, Mo.—St. Louis University ... .. 1000 360 833 Central

s
0 as ‘sah
ami 2 5 e Sun.t 3 pmi TH5 it 7543 b

WFWFAA—Dallns, Texas—Dallas News and Dallas Journal 500 475.9 630 Central

'WFAM—St. Cloud, Minn.—Times Publishing Co., Inc.. 10 273 1100 Central  Nodefinite days. Mostly Mon..8 010 pm.

WEAV—Lincoln, Neb._-Universicy of Nebtaskay Dept.

of Electrical Engineering 500 275 1090 Central

'WFBC—Knoxville, Tenn.—First Baptist Church 50 250 1200 Central

BB Seprions Ind.—Van De\Vd“e Music and Radio
, 208 West Second St. 10 226 1330 Central

_WFBG—Altoona, Pa.—The William F. Gable Co....... 100 277.8 1080 Eastern  Daily: 1145 to 12:45 :.?\'Kn“ﬁ D to 4i15

WFBH—New York, N. Y.—Concourse Radio Corpora-
tion, Hotel Majestic. E 3

7 pm; 1130
500 272.6 1100 Eastern RS N R ot
e 1,

'WFBJ—Collegeville, Minn.—St. John's University.... 100 236 1270 Central  Sun: §to5:45 pm.
500 252 1190 Eastern  Mon.

2001 3ot 61o8; Tue, 1241 4o
Vet iztoh: Se! Thi 13 0

WFBL—Syracuse, N. Y.—Orondaga Hotel. ¥
45 mn ;6
4 11170 o 8, 10 to 11, Sun.s 3 LoD

Ty 6 pm o100 pm;
D 0 10330 p:
" Sun. nd Holidays:

WEBM—ludianapolls, Ind.—Merchants Heat and Light Mon. 6 pm (o 1 -
0 % - b
o 1350 s 246’5 by 73010 S

250 268 1120 Central °"

'WFBR—Baltimore, Md.—Fifth Infantry Maryland
National Guard, Fifth Regt. Armory 100 254 1180 Eastern

'WFBZ—Galesburg, Ill.—Knox College. . 20 254  1180-Central

‘WFCI—Pawtucket, R. l.~annk Crook, Tnc, 103

Exchange St. 100 229 1310 Eastern

WFDF—Flint, Mich.—Frank D. Fallain, Police Building 100 234 1280 Eastern  Mon, Wed. and Fri. 8 pm.

m Lt02; 3 o4:30; 610
8 bm o mid.  Sun.:
o. n “or alierhating 10550 sin b5 moony

WFI—Philadelphia, Pa.—Strawbridge & Clothier. ... 500 394.5 760 Eastern

‘ T . =
WEKB—Chicago, Ill—Francis K. Dridgman, 4536 Mon, Silent; Tue., 7 to 10 pms Wed, 7 to 10 pm;
i R e v ¢ 30 (00 217.3 1380 Contral  Thu7to10 pm; Fri. 74010 pm; Sats 7 6010 pm:
WFRL—Brooklyn, N. Y.—Robt. M. Lacey and Jas. A. O the Al every day but hoursaubjectto hasss
Bergner (Flatbush Radio Labs.), 1421 E. 10th ustitafter completiont of aew Studios.
St. . - 100 205.4 1460 Eastern

Radio Broadcast Station KSO—Clarinda, Towa

Doris Samyes,asa. program Hay Mow Five. Berry's Radio Orchestra. Henry Andgrson, progran
ector. tor.
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2| fg | 74
wGWGAL*LﬂanQ , Pa.—Lancaster Elcc Supply& Con-
struction Co., 23 East Ora 10 248 1210 Eastern 3
WGBB—-FMW(. N. YA,Harry H. Carman, 217 Bedell Mon., 8 to 11 pm; Wed. and Fri.,, same as Mon.
o 100 244 1230 Eastern  Sun 10:0am.
WGBC—Memphls. ‘Tenn.—Radi Bible Class, First Sun.:9:30 to 10:30 am; 7:30 to 8:45 pm.
Baptist Church ... 10 278 1080 Central
WGBF—Eyansyille, Ind—Finke Fumniture Co, 307 0 pm; Tuc., 7315
South Seventh 500 236 1270 Central “’“"' 5 Wed
WGBI—Scranton, Pa,—Scranton Broadcasters, Inc,
608 Lmden St. 100 240 1250 Eastern
WGBR—Marshiield, Wis.—Geo. 5 Tves, 731 West Fifth
Sttt 10 220 1310 Central
WGBS—New York, N. \C*(Transmvnzr is in Astcna,
L. 1), Gimbel Bros. . 500 315.6 950 Fastern
WGBU—Fylford-by-the-Sea, Fla.—Florida Cities
Finance Co. s ... 500 278 1080 Eastern
‘WGBX—Orono, Me.—University of Maine...... 500 234.2 1280 Eastern ‘Wed., 7:30t0 9 pm. Sun.: 2to 3 pm.
‘WGCP—Newark, N. .LfMay Radio Broadcast Curp Man,s 6:15; 6:30; sw 8:45;
380 Central Ave. 500 252 1190 Eastern 7P B! “e‘
WGES—Chicago, Tl—(Tranemitter is in Oak Park, iL),
Coyne Electrical School 500 250 1200 Central
WGHB—Clearwater, Fla.—Fort Harrison Hotel (Ed. A. 60 010 pm; 1145 to
sy e LEdA 0 66 1130 Bastern b ami oo, Wei Tha. i et e 4o Mon.
WGHP—Detroit, Mich.—Geo. H. Phelps, 110 Rowena,
St. avran . A e 1500 270 1110 Central
WGM—Jeanette, Pa.—Veme & Elton Spencer, 501 Daily: 7 to 10:30 pm. _Sikent Sun.
n'Ave.. & 150 372 806 Eastern
WGMU—Richmond Hill, N. Y—(ponable), A H.
Grebe & Co. o 100 236 1270
WGN—Chicagos Tl.—The Chicago Tribune (Drake
Hotel)... 1000 303 990 Central
WGR—Buffalo, N. Y.—Federal Radio Corp., 1738 Elm- Mo 10 i am o Lan Tue 3045 am (011D
wood Ave. TR . 750 319 940 Eastern JTh 1 ;-;"mﬂ,‘,’ gm
:15 pm. £
WGST—Atlanta, Ga.—Georgia School of Technology.. 500 270 1110 Central
‘WGY—Schenectady, N. Y.—General Electric Co. . 10000 379.5 790 Eastern e 2 ":o 3

3 pmd
o 1 Dm'S»
i to 12 s 780

Pat Baracs, director-announcer.

Billy Allen Huff, popular singer.

Al Carney, organist.
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WH /1A Madison, Wis.—University of Wisconsin... 750 5354 560 Central  Mon, 809 pm; Wed, 8109 pm; Fri..8 09 pun.
WHAD—Milwaukee, Wis.—Marquette University and o
Milwaukee Journal........... 500 275 1090 Central S s;;m“}_m‘-‘
WHAM—Rochester, N. Y.—University of Rochester
(Eastman School of Muslc) & 100 278 1080 Eastern
WHAP—New York, N. Y.—W. H. Taylor Finance Corp., Y S50 e g Y 60 o 1 om i
426 West 315t St. # R 500 431 695 Eastern . Suns 21300 &
WHAR—Atlantic Gity, N. J.—F. B. Cook's Sons, Own- 3 Mon 2 puy 730 pon, @ ;11 pm; Tue. 2
exs, Seaside Hotel 500 275 1090 Eastern 30 gm: 8 pm; Wed. Slenes Thu, 2 pu 7130
g o Iom: it 2 D 8
Dy B8 pns 150 oy $ pm
WHAS—Louisrille, Ky.—Courir-Journal and Louisville Daily except Mon.t 730 (o 9 pm. Sunt 10 ami
500 399.8 750 Central D
WHAZ—Troy, N. Y.—Renssclaer Polytechnu Institute 500 379.5 790 Eastern  Mon. 9o 12pm: 2nd Mon.of each month fom
i to 1
WHB—Kansas City, Mo—Swcency Aummotwe and Yo 2803 pm: Tpms Bpm: Tue Tpm 19pm.
Elec. School, Sweeney Buildiny 500 365.6 820 Central  pied: Lomitoim: Hhh. T
Bpms 945 pm; 11115 pm
WHBA—Oil Gity, Pa.—Shaffer Music House. .. 10 250 1200 Eastern
WHBG—Canton. o—Rev. E. P. Graham, 627 Mo, 5 to 8:30 prm.
McKmIey Ade NN 10 254 1180 Eastern
WHBD—Bellefontaine, Ohio—Chamber of Commerce. 100 222 . 1350 Central
WHBF—Rock Tstand, Ml —Beardsley Speciakty Co. Mon 7o 9 pm; Wed., 7 t0 9 pm; Sat. 2 to 4 pm
217 Eighteenth St. 100 222 1350 Central  end7topn.
WHBG—Harrisburg, Pa.—John S. Skane, 1810 North Tue, Thu and Sat. 1201 to 1 pms 3010 11 pmy
Fourth ¥ Eeiiieacte oy 20 281 T HA300 Jartba s B 1020 MCRREIL bt AL b 10 e
WHBL—Chicago, IIL.—(Portable), C. L. Carrell 50 215.7 1390
WHBM—Chicago, TlL.—(Portable), C. L. Carrell, 1536
South State St........ . i 20 215.7 1390
WHBN—SC Potercburg, Fla.—First Ave. Methodist
10 238 1260 Eastern
Pa.—Joh Automobile Co., Mon. 4230 pmto 130 Tue 120 om0 1130
101 Main St. ... 100 256 1170 Eastern
WHBQ—Memphis, Tenn.—Mer's Fellouship Cigss of
St. Johns Methodist Episcopal Church South 50 233 1200 Central
WHBR—Cincinnati, Ohio—United Research Lab,
317 Gilbert Ave 300 215.7 1390 Central
WHBU—Anderson, Ind.—Rivera Theatre and B,..Ls Dl (09530 g Wed. 7409 pmi Bk 7109
Clothing Store, 1002 Meridian St 10 218.8 1370 Central  Pm- Sun:
Radio Broadcast Station KFRU—Columbia, Mo.

Jessie Logan Burrall,  Kenneth I. Brown, Eva Winegarden,
Tecturer. Soloist and ac-

‘companist.

Basil Deane Gaundlett,
ical director,  announ

Gale H. Curtright, chief
cer and manager.

Ernest L. Cox, bass.
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WHWHBW—Philsde‘phiz. Pa—D. R. Kienze, 4916 R 38 o 1030 P AN T3S o Lo 1215 .
Chestnut St 100 216 , 1390 Eastern e R
WHBY—West De Pere, Wis.—St. Norbert's College. S0 250 1200 Central  Pallrs § o6 pm: Mon, 40 10 om; other ights
irregular.
WHDI—Minneapolis, Wm. Hood Dunwoody Bon., 8 to 9 pm; Wed., 9 to 10 pm; B 9 t0 10
Industrial Institute. ... 500 278 1080 Central P
WIEC Ryt st N, ¥, Hidieon Blesiiic Go.. 3¢ "
South Ave..... 100 258 1160 Fastera
WHFG—Chicago, Il iiotel Flanders (Stanley Ebr- Daiy: 6 to 7 prmss 10 to 12 pm.s Sat. wntil 1 am,
in) 4145 Broadway. .. .. 150 258.5 1160 Central  Sun-silent.
WHK—Clexeland, Ohio—Radio Air Service Corp Dally except Fri: 6390 pm to 10:30 pm. Sun.:
Carnegic Hall . 1000-~272.6,-1100-Eastern - - 930amto 1 am; 6:30 pmits 10:30 pr
WHN—New York, N. Y.—George Schubel, 1540 B'vay.. 500 361.2 830 Eastern  Dully: 245 pm o S:30 s Tpmio12gm.  Sun.
g oty T200 o250 P A2 o6 ke 1 o
3103 pimed to 4110 b
WHO—Des Moines, Ia.—Bankers Lite Co., 1110 Liberty. pm; 11 pm;
Building. % e Lt Dol SO0 500 570 Central Lo 3o pmg, 11 pty
i 2 ‘mj 7
Bt v s«u,ws.m 13 2 2 po o
H5m. St i
Holdays gencraly
WHT—Chicago, TlL—(Transmitter is fn Deccfild, 1)
iophone Broadcasting Cory rth
Mo Bivd Cheagost 3500 400 750 Central
wl wlAD—Phnndelpma, Pa.—Howard R. Miller, 6318
North Park'Ave 3 100 250 1200 Eastern
WIAS—Burlington, Towa—Home Electric Co 100 258 1180 Central Sto9pm. Sun: 1050t
WIBA—Madlson, Wis.—Capital Times Studio, and NS L0 00 g Yoot 8 0 1000 b
Strand Theatre Corp 14 E. Mifilin .. 100 236.1 1430 Eastern It e i
e Park, Pa.—St. Pauls Protestant Epis-
et .50 222 1350 Fastern
WlBH—New Bedford, Mass.—Elite Radio Stores, 55
30 209.7 1430 Fastern
WIBI—Figshing, N. Y.—Frederick B. Ziteell, Jr, 4
Boerum Ave. . 50 218.8 1370 Fastern
WIBJ—Chicago, (Por rtahlv), ~ L. Carrell, 1506
St e )

Radio Broadcast Station WNAC—Boston, Mass.
= =

The Knickerbocker Club

John Shepard..
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W] "1BM—Chicago, Tl —(Portable), Billy Maine, 36 West 3
Randolph St. 10 215.7 1390
WIBO—Chicago, Il —Nelson Bros, Russo & Fiorito... 1000 226 1330 Central
WIBR—Steubenville, Ohio—Thurman A. Owings.. . 50 246 1220 Eastern
WIBS—Elizabeth, N. J.—(Portable), Licut. Thos. F.
HRtersof oot oA S L e 10,2006, 34N
WIBU—Poynette, Wis.—The Electric Farm. . 20 222 1350 Central

WIBW—Logansport, Ind.—|

Dr. L. L. Dill, Barnes Bldg. 100 220

1360 Central

to3a8pa:

WIBX—Utica, N. Y.—WIBX (Inc.), 236 Genesee St. 150 234.2 1280 Eastern  Tue.12amto 1 om; 6:30 (o9 pm: Thu. same as
i a5 ‘Tue. Sun.! 10:30 o 12 am;
U5y 1505 o,
WIBZ—Montgomery, Ala.—A. D. Trum, 217 Catoma 0 10 9:30; Wed., 9 to 10; Thu, 11 t0 12,
SeE N S 10 230.6 1300 Central ety
WIL—St. Louis, Mo.—St. Louis Star & Benson Radio Mon, 10 0 12 pm; Tue.. 4 to 5 pm; Wed 9 &
Coo o : % +voni i, 280, 218" H100" Centrall 2 Mpuss Tazaeo SE 800Dy FHl Stoti m;
Sa W0 5 10 to 1
WIOD—Miami Beach, Fla.—Carl G. Fisher Co.. 1000 247.8 1210 Eastern 0 4mg Tue. Sient. S 11
WIP—Philadelphia, Pa.—Gimbel Bros.. .. 500 508.2 590 Eastern o7 w10 wmto 11z 110
Sah:\lm!nmv.nﬂn » Sun.: 10145
. - Alteraate Sun
w J WJIAD—Waco, Tex.—Frank P. Jackson. 500 352.7 850 Central
WIAF—Ferndale, Mich.—]. A. Fenburg Radio Co. & Daily 9 to 11 pm., Sun. included.
W. J. Thomas, 187 E. Woodland Ave. 500 407 737 Easten
'WJIAG—Norfolk, Neb.—Norfolk Daily News. . 200 270 1110 Central . Evenings by specalarangerent,
SR et odmmans onty by smansumen:
WIAK—Kckomo, Ind. . A. Kauts, Kokoma Tribune, Daily: 11545 pm; Mon, 7230 pm.
31 Washington St. 50 254 1180 Central
WIAM—Gedar Rapids, In.—D. M. Perhzm. 322 Third
100 268 1120 Central
WJAR*Provldenoe, R. L—The Outlet Co. 500 305.9 980 Eastern G0 1L am Dl 110
50 11 pm~ R
un.: 6 pm o 10415
WIAS—Pitsburgh, Pa. -Pitisburgh Radio Supply Daily: 2 pm; 7245 pm; 8 pm to 12 pr.
House, 963 Liberty Ave 500 275 1090 Eastern
WIA Fla.—City of il 1000 336.9 890 Eastern
WJIAZ—Chicago, TIl.—(Transmitter is in Mount Pros- Mon., Silent; Tue., 9 pm to 1 am; Wed., 9
{il), Zenith Radio Corp., 312 Sout ST T e
e iy 10000 320.8 910 Central i it

Radio Broadcast Station KFWB—Hollywood, Calif.

The Gourt of Grauman’s Egyptian Theatre.

Charlie Wellman, announcer.

Western premier of John Barrymore's
“Don duan.”
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Radio Catl BROADCAST STATIONS g2 lest| B | u “
-y et b Gk 2| & ot
S k| e
w ‘WIBA—Joliet, Ill.—D. H. Lentz, Jr., 301 Whitley Ave. 50 206.8 1450 Central
WIBB—SE, Petersburg, Fia. Financial Journal, . E- Daily: 710 by 7 pm o 12 pin-
adsure, Publisher, 126 13th St. N. 50 254 1180 Eastern
‘WIBC—LaSalle, TIl.—Hummer Furniture Lu, 2nd & 3010 1:30 pm; Mon., & to 10 pm. Sun.
g 100 234.2 1280 Central :
‘WJIBI—Red Bank, N. J. ‘-Robt ;.Iuhnvun 63 Bmad St. 250 218.8 1370 Eastern
WIBK—Ypsilanti, Mich.—Ernest F. Goodwin, 803 WG
‘ongress St 10 233 1290 Central
WIBL—Decatur, TII.—Wm. Gushard Dry G G om Or0 o (Lo Wed. 0o 1050 pm: Sat.
301 N. Water St. 500 270 1110 Central  930tollpm. Sun: RS
WIBO—New Orlenns, T Veidomar Tonses, 1155 50 Fri S to 11 pm Sunt 2906 190 py 12 pm
100 268 1120 Central  ‘olam.
WJBR——Omrn. ‘Wis.—Gensch & Stearns. . 50 227.1 1320 Central  Mon, 8 to 10530 pm; Thu,, 8 to 1030 pm,  Sun.:
204 pms 5 15 10:30 pm. 2
‘WIBT—Chicago, 1ll.—John S. Boyd, 7421 Sheridan St. 500 238 1260 Centrals
WIBU—Lewisburg, Pa.—Bucknell University. ... 100 2111 1420 Eastern
WIBV—Woodhaven, N. ¥.—Union Course Laboratories, =
9024-78th St. 500 469.9 640 Eastern
WIBW—New Orleans, La.—C. i, _]r, 7743 Du-
—— 30 .340.7 880 Central
WJBX—Ostervllle, Mass.~Hemlusun & RO:: ﬁe.npmt &
Golf Club. 100 280 1070 Eastern
T Cone Gl €
) 517 Broad St 15 270.1 1110 Central
w.v.m—Mousehean, TIL. *'upmme Lodgc Loyn Order PR
1000 370.2 810 Central :.... and “Poubiy: 7263 a0 ams 2:00°ts
‘WJR—Detroit, ich.—(Transmitter is in Pontiac,
Mich.), _Tewett Radio & Phonograph Co. 5000 516.9 580 Central
WIUG—New York, N. Y.—Uda Benjamin Ross, 30
Park Pl’\cc i . 250 516.9 580 Eastern
WIY—New York, N. Y. Radio Corp. of America. 1000 405.2 740 Eastern .
WiZ=New. ank. N Y —(Transmitter s in Bound Tomg Tio 6o Tio Tpm. Sun
N. ] Radm Corp of Ame ..50,000 455 660 Eastern DI n 3Bl om0 o0
wxu—Muwauku, wns.—Kcssdmmour.srolmme| Son 10 To 11 pi; Wed, 10 to 11 prmy Thi, 2
wK Antlers Co., 130 Second St. i o 26171150 Centrally ;= {2 3,9mi 8130 1o 8uiS ping Erl J 00 J3 Bins 10
WKAR—East Lansing, Mich,—Michigan State College 1000 285 5 1050 Central
WKAV—Laconia, N. H.—Laconia Radio Club. . 50 238 1340 Eastern
WKBA—Chicagio, T—Arrow Battery Co. (os.
in), 1217 Wabash Ave 200 209.7 1430 Central
WKBB—Jollet. Ti—Sanders Bro 607 Jefferson St .. 100 282.5 1060 Comtral
WKBG—Bummghnm, Ala;—H. L. Ansley, 1428 North
50 225 1330 Central
wxnrﬁwwmr, Mm R & B, Electle G5, Mon., 8 111 pi-
rald Ave . 100 270.1 1110 Eastern
Radio Broadcast Station WOR—Newark, N. J.

we it

B

Marion Newland Adams, soprano.

Ballin & Race, duo plano artists.

Rosa Galvaris, soprano.

Ted Cole, pianist.
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B e Blek| e8| & . Seotle

e fins e e

'WKWKBF fodianapoti, ked—Thoble B. Wateon, 133
100 244 1230 Central

WKBG—CI-uago‘ lll.f(l’ortable), T Gl B
100 215.7 1390

WKBH—Ln Lmue, Wlm—(_allaw;\y Music Co., 221
Main St.., . 500 249.9 1200 Central

WEBI—Chleago, DI.—Fred L, Schoeawolf, 1917 Waroer Daily: 8 t0 10 prm., except Sun. and Mon.

500 220.4 1360 Central

Ave. and 10th

WKBQ—New York, N. ¥.—
Inc, 1,100 E. 177 St.

WKDR—Kenosha, Wis —Edward A Dato, 536 N
Michigan

wmuﬁs:. Peursbung Fla—Cospel Tabermacle, lm:.,
Sth $t. 4 250 280 1070 Eastern

arhght e it Park,
8§ 285 1050 Eastern

10 428.3 700 Central

WKIG—Lancaster P = ]ohnwn Co, 16 West
King St. i

50 258 1160 Eastern

WERC—Cinclrnatl, Ohlo—Kodel Radi Mo ST g S G 0pm T2 g to7am:
Pearl St ¥ 1500 {325.9 920 Central ~ Tpe10to ‘% P L s e
o 5 S 100’ 12 pi

T, Silents
4223 107130 i 10 pin t0 1 ani.

100 275 1090 Central
100 250 1200 Central

WLWLAL—T\us-. okln. W & E Radio Sorvics Oo

WLAP—Louisville, Ky. Avenue Bapmt
Church, 2600Vu'glmaAve aisies 20 275 1090 Central

WLB—Minneapolis, Minn.—University of Minnesora 500 2776 1080 Cantral

‘WLBL—Madison, Wi (Tran
Point, \Vls)st:onsmDtpartmentalM:\rkets 750 278 1080 Central ,‘Hg‘;m

mitter is in_Stevens Mom 345 g 9145 amy 1045 g
55"

o

8 pm; 45
am; 12:30 pm; 1:43 pm; Thi.
¥ nmeuMnn.Sm same a5 Wed.
pm.

'WLIB—Chicago, Ill.—Liberty Weekly. .. = 000 303 990 Central = usﬁm, llnr;lzmnlz 50
P to F50om: P
S pms 8

6
WLIT—Philadelphia, Pa.—Li¢ Bros............... 500 394.5 760 Eastern 12am to 1 pms 2 pm (o3 pm: 4130 t0 530

; 10 iG 1T o R e and i S0
Tue. Thuland Sat.  Sun: 2 1o 4 pim, slso
= i b 653 to 910 pi on lternats Sune

WLS—Ghicago, Il —(Trangmitter s in Crete, IIL), Mon 9107 Tue, 6:30 to 8:30; Wed.

Sears Roebuck & Co 5000 345 870 Central ¥ Ao 630 lo!;,gmgm e xn;-,-“m.m,

Dutee W. Flint & Lincoln D 0 P o T0 b Sav, Sllent. S

lios, Inc. 500 440.9 670 Eastern  S#Sama ddx

WLSI—Cranston, R. I.
Studi

VVLTS—Chicngo. IIl. —Lane Technical ng\\ School, n,n.ozym 6w1pm‘ Tuc., 7 to 8 pm; 10
Hotel Flanders. . 100 < 258.5 1160 Central ~ Pmto2am Wed e

5.9 fo Bring' 635007 pis 10 i 1012 prnt

ST 108, 10 pm o 13 pm. St 125

Radio Broadcast Station AQM—San Salvador, Central America

e

Announcer holding mech=

J. Fred Mejia listening in. View of the studio,
anical bitd up "o tho
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o ATion 52| 55 H Seniing
Letters ocation and Owner o5 | 282 25 y Hours'
2|28 &
S| B
w WLW—Cincinnati, Ohio—(Transmitter is in Harrison, 7 .\n amﬂ 8 am; 1
Ohio), Crosley Radio Corp., Cincinnati, Ohio 5000 422.3 710 Central - & s

WLWL—New York, N. Y.—Universal Broadcasiing T S Aa T gy The 9o 11 o Wed. 955
Corp., 415 West 59th St 5000 3844 780 Eastern 1P Thu.830toiipm. "Sun:

WMAC Cazenovia, N, Y.—Clive B. Meredith . 100 275 1000 Bastern
'WMAF—Dartmouth, Mass.—Round Hills Radio Corp. 1000 440.9 680 Eastern

‘WMAK—Lockport, N. Y.—Norton Laboratories. .. .. 1000 266 _ 1130 Eastern
WHMAL—Weshington, D: C.—M. A. Leese Co, 720 5 Tue, Thu, and Sat
enth St., N. W. 100 290 1030 Eastern
WMAN——CnInmbns. ORio—W E. Heskm, 507 Norih Sun: 1030 am; 730 pan
50 286 1050 Eastern
WMAo—chimgo, T Ciieps Duly Nos 1000 447 5 670 Central +am T 3o 4107 g Tue. 17

40 7pm; ato fopm: Wed, lanloipm.

i to 3 pm; & to

!ZlmloSDm ik pm:
o3 pms 4107 pm;

on
3 pm;

4307 pm

% bt 345 10 pmns B
8010 pm; Sat., 12 0
10

WMAY—St. Louis, Mo.—Kingshighway Presbyterian
Church........ s 100 248 1210 Central

WMAZ—Macon, Ga.—Mercer University . .. = 500 261 1160 Bastern  Jion 9% 11 pmi Wed, 1066 12 o F11, 910
WMBB—Chicago, TIL—Rmerican Bond & Mortgage Co., Dnﬂy Tl 8 pmand 9 io T Mo Siest
Cottage Grove Ave 500 250 1200 Central W3 BAT T o9 ol Sl 11
. . WMBG—Deteeit, Mich—Mich. Broadcasting Co. 100 256.4 1170 Eastern
WMBF—Miami Beach, Fia.—Flectwood Hotel Corp.. 500 884.4 780 Eastern  Daily: 7t08pm; 8109 pm; 10pm tolam; Tue.

WMBF-—Chicago, T0.—oody Bikle Institute of Chicago
3 Institute Plac

WMG—Memphis, Tenn.—The Commercial Appcal 500 499.7 600 Central

500 288.3 1040 Central

A
e o
meas Mo, Sun.i 11

‘WMCA—New York, N. Y. (Tr'\nsnmtrr isin llal;nlmn, Daiy: 10:30 to 5 pm; 6 pm to 12:15 am. Sun.:
N. J.)—Associated Broadcasters, Inc 500 341 T e SR C R

e Nl el an, 10 New York

5 227.1 1320 Eastern
WMsl,—New Yok a0 E
Broadeasting COrp. . «+..cvvnovrraaisiens 500 302.8 990 Eastern

Radio Broadcast Station WTAM—Cleveland, Ohio

Leona Brown Woodcock, asst. Emerson Gill and his orchestra. Emerson Gill, violinist. Raloh Humphrey.
program director. ‘chief annot
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Radio Call BROADCAST STATIONS 55|58 & s Sending
Tetters Location e == |88 gé 2 v Hours
| &
WNTAB—Boston, Mass.—The Shepard Store. 100 280.2 1070 Eastern  Daily: 3 to 4 pm; Special.
'WNAC—Boston, Mass.—The Shepard Stores. ... 500 430.1 697 Eastern  Daiy: 1030to 1130am; 1to2
oamiTsem sbzslﬂvmnrlalu,
WNAD—Norman, Okla.—University of Oklahoma..... 500 25} 1180 Central 250 to 1 Tue 125010
x}gq::. R
o
‘WNAL—Omaha, Neb.—R. J. Rockwell, 5019 Capital Ave. 50 258 1160 Central __Fti.,9 pm; Sat.,9 pm.
WNAT—Philadelphia, Pa.—Lennig Bros. Co., Spring Wed., 650 pm to mid; Sat., 730 pm o mid.
n and 9th Sts. 500 250 $1200 Eastern  Sum: 4:30107:30 pm,
wmx~vmkmn.s D.—Dakota Radio Apparatus Co. 100 2441230 Central
WNBH—New Bediord, Mase—New Bedford Hotsl Mon. Wed. and Fri_ 6 to 10 pm:_Tues,, Thu, and
(Irving J. Vermilya) 250 248 - 1210-Edsterni eplenn Sms ltem to12:55m; 303 by
J—Newark, N. J.—Radio Shop of Newark (Hcrman
Lubis sky), 89 Lehigh Ave....... 150 348.6 860 Eastern
WNOX™—Knoxville, Tenn.—People’s Telcphunz and
Telegraph Co. ieiiiiiiiiee..... 100 268 1120 Central
WNRC—Greensboro, N. C.—Wayne M. Nelson___ 10 224 1340 Eastern
WNYC—New York, N. ¥.—City of New York, Dept. of Daily: 6to 11 pm.  Sun.: Irregular.
s Stnics 1000 526 570 Easten
Daiy 10 e 230 pms 3
W WA —San Antonlo, Texas—Southern Eqmpment Co. 2000 394.5 760 Central y,jg ami 205 o Ta0 ome 3w grlg
om; &
WOAN—Lawrenceburg, Tenn.—Jas. D. Vaughn. ... 500 282.8 1060 Central _ Daily except Sat.
WOAW—Omaha, Neb.—Woodmen of the World. . 1000 526 570 Central  Daib “‘k’%‘,;’..f""s.?;";ﬁn“‘u‘a“&":, 1‘-"3‘5;}'(";‘ D
T95 &S omE o b 940 11
WOAX—Trenton, N. Y.—Franklyn J. Wolf, Top of the Toema b
‘Monument Pottery Co. 500 240 1250 Eastern W i R
‘WOC—Davenport, Iowa—The Palmer School of Chiro-
BACHCE .o 11 v su s esnenesansiinstuones 500D 483,86 620 Central
WOCL—Jgmestown, N. ¥.—&, E. Newton, for the
Jamestown Furniture Market Asst 15_275.2 1090 Eastern
WODA—Paterson, N. J.—0'Dea Temple o Mise 500 391.5_ 765 Eastern
WOI—Ames, Iowa—lowa State College. . B 750 270 1110 Central
'WOK—Chicago, 11l (Transmitter is in Homewood, IL)
utrowound Radio Mfg. Co., 1721 Prairie
e s S e 0,000 217.3 1380 Central
WOKO—Peekskill, N. Y.—Harold E. Smith 50 233 1200 Eastern
Pa.—John . 500 508.2 590 Eastern

ind u
Tvening, 10:30 am and 7
pm; every other Sun.,

Les Hoadley, organist.  Andy Hertel, pianist.

Marcelig Schuldes and ~Cliff Borchardt, baritone.
Viola Sehroeder, Do
ters.

Dave Miller, orchestra director.



RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS
Lx g B8 A
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gt e 1000 242 1240 Central  Daly: 10am; 9 pm to mid; Tha, Sileat,
W00~ Kansas City, Mo—Unity Schoolof Chiistianity. 1000 278 1080 Cemtral Mo: T, Taee 11 am; 8 10 930 o T
Do pm; 710745 b F:48 o
WOR—Newark, N. J.—L. Bamberger and Co. . 00 405 740 Eastern  Days ez am ’,f o Lo SIS to T
i
WORD—Batavia, TIL.—Peopc’s Pulpit Assn,, 18 Concord 7 Pa T ‘%wmﬁmn.ign\ NG
St Brookiym, NoY...ooot s, 5000 275 1000 Cenral 113§ Pmand 8t i0n; 5 aﬁ“’: S
1050 irum o Y e lo 3
WOS—Jefferson Gity, Mo.—Misourl State Marketing e
500 440.9 630 Central
WOWO—Fore Wdyne Tad—The Main Atis ;..pp\v Mo B 2o Wed, B0 17 g T, §15
., 213 West Main St.... 500 227 1320 Central - 12Pm- Everymoon SRS e S
WPWPAK—Fargo, N.  D.—North D.ﬂmm Agnculmral Mon., 7:30 pm; Wed., 7:30 pm; 7130 pm.
College.... .. 275 1090 Central
WPAP—Cliffside, N. J.—Palisades Amusement Park, 100 361.2 830 Eastern
wr(x‘,—chicago, TIL—North Shore Congregational Wed. 70 8 pi; Fii, 7 60 8 pm. Sums 1am;
258 1160 Central 30 pm; 3 pm.
wrno-nurmo B = e Tarner, 121 Norwood
50 205.4 1460 Eastern v
WPG—, Adannc City, T \«lumcxpahty o Atlanti DAy G50 o T Wi cocstont T and
: 5000 200.8 1000 Eastern’ - ifa music gt 1:50/and 430 p =
WPRG—Hsmsburg, Pa—W. Arthur Wilson, Prop., Mon T 11 piny Wed, 5 1o 1T pm.Sunct 720
Wilson Printing and Radio Co., Fifth and Lo dag Ry
Kelker Strcet 100 215.6 1390 Eastern
WPSC—State Callego, Pa,—Pennsylvania State Cullegv,
Dept. of e e 500 282.8 1060 Eastern
W OR: - eaihate v Hapbe K Raalellig 500 220 1360 Eastern
"W QAC—Amarillo, Texas—Gish Radio Service. 125 234 1280 Central  Mon. toSat, incl.: Sunri 10am; 11 am;
nogiand § i SUn unrise; Sunset; 11’654
‘WQAE—Springfield, Vt.—Moore Radio News Station 50 246 1220 Eastern
WOAM—Miami Fla—Electrical Equipment. Co, 42 Dalyi 6o S00m: T0 109 om: 1030t 130
Northwest Fourth St. 750 285.5. 1050 Eastern B Sua.aad Hol 29720 o L pmyt Ay e
VQAN—: — imes. . 5 430 to 530 pm; exce
WQAN—Scranton, Pa.—Scranton Times. 100 250 1200 Eastern fun :m 20, 13,150,430 1o 530 pr except
‘WQAO—Cliffside, N. J.—Calvary Baptist Church...... 100 361.2 830 Eastern
WQI—Chicago, Tll—Calumet Baking Powder Co. and Dy T1am 1o 12amc 3 To 4 o 7 1o 8 (except
Rainbo Garden: 500 447.5 670 Central ~ 3%on) Sun"“};"“fﬁ";lf_“g‘fg fﬂl i
WRVRAF—Laport, Ind.—The Radio Club, Inc. 100 223.8 1840 Central | Morsed Thu o 10 pm. Suns 1045 am 10
218 pms 7
WRAH—FProvidence, R. L—Staskey N. Read, 191
bama Ave........o.... ... 450 235 1280 Eastern

Radio Broadcast Station WLW—Cincinnati,

Ohio

Norinne Gibbons & Priscilla Holbrook
(piano) entertainers.

Madam Ida Teimpidis, French
‘teacher,

“The Puj
ist, Big

» Kay Nyo organ-
ikee Sioliniat and

Marcian Thalberg, pianist.
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wRWRAKAEMnnnha, Mich—Economy Light Co, 1103
: Ludington St 100 256.3 1170 Central
WRAL—Ithaca, N. Y.—Eclipse Studio, 317 Elm St. 25 365 820 Eastern 3
'WRAM—Galesburg, Ill.—Lombard College. 100 243.8 1230 Central Mon., 7 pm; 8 pm; 9 pm.
WRAV—Yellow Springs, Ohio—Antioch College...... 100 203 _ 1140 Central T
WRAW—Reading, Pa.—Avenue Radio and Electric “Tue., 9 pm; Thu., 10 pm.
Shop, 460 Schuylill Ave 10 238 | 1260 Fastern
'WRAX—Philadelphia, Pa.—Berachach Church, Inc.,
1608 Alleghany Ave. 500 268 1120 Eastern
'WRBC—Valparaiso, lnd.—lmmanue}_Luthemn Church 500 278 1080 Central IX:;\ Ydlsﬂ pm. loaluﬂnn‘m-l 30 pm, During July,
‘WRC—Washington, D. C.—Radio Corporation of
5 seew - .... 1000 468.5 640 Eastern
‘WRCO—Raleigh, N. C.—Wynne Radio Co. 226}
Fayetteville St. . feresemeinn 100 252 1190 Eastern
‘WREC—Whitehaven, Tenn.—Wooten's Radio and
Electric Co. e . s s 10 254 1180 Central
‘WREO—Lansing, Mich.—Reo Motor Car Co.......... 500°285.5 1060 Eastern.  ~ Dally excepi Suas StoTpm; Tue. Sitsom; Tau
7550 b
WRHF—Washington, D. C.—Washington Radio Hos- Tuer, Tha. and Sat; 610 7 pm:
pital Fund, 525 Eleventh St., N. W. 50 236 1170 Eastern
WRHM—Minneapolis, Minn—Rosedale Hospnal Co,, Mon. b Tue., 11 pms Wedy 9 pms: Thu,
e 0 22 1100 Contral  Slemsghe s i St Blent S Badai
'WRK—Hamilton, Ohio—Doron Bros. Electrical Co. 100 270 1110 Central
‘WRM—Urbana, Ill.—University of Illinois............ 500 273 1100 Central
WRMU—Richmond il N ¥. MU (Vacho) .11 T R
Grebe and Co., oy 100 236 1270
WRNY—New York, N, ¥ —Experimenter Pubhshmg Mon Tham o dom 650 0 1185 pm Tue, 1
Co., 53 Park Place. 500 374 802 Eastern i3 s
0 a5 Tl pins 110 Sain. Suncs 20046
ot
WRR—Dallss, Tex—City of Dalss, Folics and Fire
Sighal Department. . 500 246 1220 Central
'WRST—Bay Shore, N. Y.fkmhmcl Mfg Co.,5First Ave. 150 215.7 1390 Eastern
WRVA—Richmond, Va.—Larus & Brother Co. Inc, Stor, 8 10 11 pmi Tue, 11 to 1 amy Wed.
220d & Chry Strs. 1000 256 1170 Eastern 4,233 Thu Sto 11 puls Fri 780 {1 p
WSAI— Ckncmnati Ohio—(Transmitter is in Mason, Mon., 8 to 9 pm (alternate months_ l’eh ete.); 10
WS i), Usited Sates Faying Cai Co, Cin R e e 1 o ai
u ati .. 5000 325.9 020 Central  Sat.,6:40t0 10 pin; 12w to 1 am.
360 and 724 1o 10115
‘WSAJ—Grove City, Pa.—Grove City College. 250 229 1310 Eastern Irregular schedule.

Radio Broadcast Station WBAL—Glen Morris, Md.

‘Margaret Cobb, program
Sapervishr ™

Michaet Weiner,
Siolinist,

Male Quartet.

Sol Sas, planist. Helene Broemer, cellist.
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wq ‘WSAN—Allentown, Pa.—Allentown Call Publishing Co. 100 229 1310 Eastern
WSAR—Fall River, Mass.Doyghty & Welch Eletric Daily: 12:05 pim to 1 pm; 50 6 pm,_ Suns 1030
., Inc., 46 N. Mai 100 254 1180 Eastern  omtelZiSpm.
‘WSAX—Chicago, Il Portable), Zenith Radio Corp.,
832 South chhman Ave. 100 268 1120
'WSAZ—Pomeroy, Ohio—Chase Electric Shop. 50 244 1230 Eastern
WSB—Atlanta, Ga.—The Atlanta Journal......... 700 Central Dy 12am o L ome & om 106 g8 109 oy

w

10345 3 pim basel
aims 5106 o T

30 pm.

'WSBC—Chicago, IIL.—World Battery Co., 1219 South
Wabash Ave

0 pm Lo 8:30 pui and 10 pm

1500 288.3 1040 Central okl O Biogram, 33 o
WSRF—St. Louis, Mo.—Stix, Bacr & Fuller Dopt. Store 250 273 1100 Central’ Toon to 1 pen 3 (o4 pry Mom Wedzond
30 9o Wed. 15 o T Son
WSBT—South Bend, Ind.—South Bend Tribune. .. 500 275 1090 Central Mo, 7o 10 pm; Wed., 7 to9; 1185 to 1 am;
i 7 o 30 prn.
WSDA—New York, c City Temple (Seventh
oy Adventist Chureh, 1900 Se. 250 263 1140 Eastern
WSKC—Bay Gity, Mich.—World’s Star Knitting Co... 100 261 1150 Eastern  Mon 8 (o 11 pm: Wed 9 o 11 pm; Sat., 9 pm
WSM—Nashville, Tenn.—The National Life & Accident 3 ““S 3010% 10w iien: Tee oy
o T - . 1000 282.8 1060 Central s mm,m"s,, e
Allernate morming an rch &
WSMB—New Orleans, La—Sacnger Theatres, Ine. & Rl 42050 130 b 630 0 730 o Mon.,
Mol Blaniie Co. 500 319 940 Central ~ Wed. Thu, Sat.,
WSMH—Owosso, Mich —Shattuck Music House, 207 W8 to 10 pm; Sat. 10 0 12 pm. Sun 10
‘Washington St 20 240 1250 Eastern  tel1u0a
WSMK—Dayton, Ohio--S. M. K. Radio Corporation,
East T\urd st 500 275 1090 Eastern
WSOEfMllwml oos. Wia—School of Empheceing of
iinaates, 115 Marchoti St 500 246 1220 Central
WSRO—Hamilton, Ohio—The Radio Co., Tue, 810 10 pm; Fri, 81010 pm. Suns 2 0 4
St. . 100 252 1190 Central  Pm-
WSSH—Boston, Mass.—Tremont Temple Baptist Mo and T 73010 9 pm. Sun 1030 am (o
Church. e ... 100 261 1150 Eastern oamiedn
WSUI—lowa City, lowa—State University of lowa .... 500 484 620 Central mmm = E:l‘md Sun= 1230 pm; on. of
Wed., am! T30 105520
Bt ",;‘."m‘i?. D Rbout onck a monlh Vespe:
Service prograim 1 broadcast at 4 pin. 2
WSVS—Buffalo, N ¥—Seneca Vowational Schoal, Fon, Wed. and Fri., 9 prn.
nech & Hyd Sts 50 219 1370 Eastern
11— Bligh-Whit To. 1000 275 1090 Central P
WTAB—Fall River, Mass—Fall River Dafly Heraid 00 2661130 Eastern
WTAD—Carthage, m.—Rube E. Compton 50 2361270 Central
WIAG—Worcester, Mass.—Worcester Tcngram Pub.
500 545.1 550 Eastern

Radio Broadcast Station WBBM—Chicago, Ill.

Mazel McBroom, contralto. Nate Caldwell
chief announcer.

Fred L. Jesko,
haritone.

Lee Sims, pianist.

Eunice Hoeffer, Studio Sunshine
Girl.
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o |eag| B2 3
Radio Call BROADCAST STATIONS B2l seE| 58| 22 4 Sending
Tetters Tocation and Owner 83|82 | 28 | &3 o
22|28 | g2 | éd

g 1030 pm: Tue, 73010 om: Wed
7550 t6'9 pms Tri, 115,
9pm.” Sun.:' o pm.

WTWTAL—Toledo, Ohio—Toledo Broadcasting Co. (Hotel
VAIOTE) s vosos 255 ehl g

WTAM—Cleveland, Ohio—Willard Storage Battery Co. 1000 389.4 770 Eastern Mo, 6; 8 10 pmi Wed. 6; 8 11 pm; Sat,

252 1190 Eastern

WTAQ—Eau Claire, Wis.—S. H. Van Gorden......... 1000 254 -1180 Central

WTAR—Nrfolk, Va.—Reliance Electrc Co., 519 West Yo 15 o T, 810 9 o Wed 615 b
o 100 /261~ 1160 Bastern — Tk 615 pu;. Fik IS

WTAW—College Station, Te: Agmulmml & Mech- Wed. and Fri, 8 to 930 pm. _Sun.: 11 (o 12am.

anical College of Texas 500 270 1110 Central »
WTAXCECEnE L 7 A CO,,m Tha, 8 to 12 pm.
million St..... .50 231 1300 Central
WTAZ—] anbenvllle,N 3 oo ) MeGues 15 261 1150 Eastern
‘WTIG—Hartford, Conn.—Travelers Insurance Co. . ... 500 475.9 630 Eastern 5 and 230 o 14 o T
5'm; Th., 3:30 (o 6:30
s H:\mwi’nmandsmw 1 pm; Sat.
to 10:30
WTRG—Brooklyn, N. Y.—Twentieth Assembly District
Regular Repubfican Club, Inc., 62 Woodbine St. 50 239.9 1250 Eastern
wwWAE—Plaxnaeld, TIL—Lawrence J. Crowley........ 500 2i2.2 1240 Central  3fon. Silnt; ~Tuc. Wed. and Thu, 910 12 am:
ST 3 *
WWJ—Detroit, Mich.—Detroit News. ... ... 1000 852.7 830 Eastern  Daily: 730 to 830 0 9550 am; 12 1y
1245 pim 3 to £ pms 4lu>my’m 607 pm3 §
to1ipm. Sun.: 11m to 1330
WWL—New Orleans, Ls —Loyola University...... 100 275 1090 Central
WWRL— , N. ¥.—Woodside Radio Labs 130 Mon., 8 1o 12 pm; Wed, 210 3 pm; Fri 210 3 prae
et \trcct 100 258.5 1160 Eastern  SumiZtodpm
This list has been up to and i1 i 1, 1926.
Radio d ing Station WSM ille, Tenn.

‘Mrs, Daisy Hoffman, pianist. Vito Pellettieri, violinist. _Beasley Smith. direc-  Mrs. M. I, Gold= ~ Aleda Waggoner, colora=
corof Androw Jackson schein  dramatic tura soprane.

Radio Broadcast Station WMAQ—Chicago, 11l

Harey (left) and Hal (right) Russel Prate (left) and Ransom Sherman (right) ‘Miss Judith C. Waller, director.



RADIO BROADCAST STATIONS OF
THE UNITED STATES
By Wavelengths and Frequencies

s Fover | Cal Lair

Meters ‘s;.mqe; Power | Call Letters Location Meters Location
| il |
1450 500 KFXB  Big Bear Lake, Cal. ‘ 220 1360 5 KIBS  San Francisco, Cal.
1480 50 KGBY  Shelby, Neb. 220 1360 100 WIBW  Logansport, Ind.
1450 10 WEHS  Evanston, IIl. ‘ 220 1360 500 WOQAA  Parkersburg, Pa.
1480 10 WIBS  Elizabeth, N.J. 2204 1360 500 WKBI  Chicago, Il
1470 10 WABB  Harrisburg, Pa. 222 1850 50 WBBW Norfolk, Va.
1460 50 KFVD  Venice, Cal. 222 1350 100 WBES  Takoma Park, Md.
1460 10 KFXD  Logan, Utah 222 1350 500 WCOA  Pensacola, Fla.
1400 50  KFXY  Flagstaff, Ariz. 222 150 20 WHBD Bellefontaine, Ohio
1460 10 KFYF  Oxnard, Cal. 222 1850 100 WHBF  Rock Island, Ill.
1460 100 WFRL  Brooklyn, N. Y. 222 1350 50 WIBG  Elkins Park, Pa.
1460 50 WPDQ Buffalo, N. Y. 222 1350 20 WIBU  Poynette, Wis.
1450 50 ~WABW  Wooster, Ohio || 2287 1340 10 KFOP IowaCity, Ia.
1450 50 .WIBA  Joliet, Il 2238 1340 100 WRAF  Laport, Ind.
1450 50 KGTT  San Francisco, Cal. 224 1340 100 KFBL  Everett, Wash.
1440 500 KNRC  Los Angeles, Cal. 224 1340 50 KFUR  Ogden, Utah
1430 10 KFYO Texarkana, Tex. 224 1340 50 KFVS  Cape Girardeau, Mo.
1430 100 WCBR  Providence, R. I. 224 1340 - 50 WKAV  Laconia, N. H.
1430 30 WIBH  New Bedford, Mass. 24 1340 10 WNRG Greensboro, N. C.
1430 200 WKBA  Chicago, Il 225 1330 50 WKBC Birmingham, Ala.
1420 200 KFWC  San Bernardino, Cal. 2254 1330 50 WAGM Royal Oak, Mich.
1420 250 KFWO Avalon, Catalina Is., Cal.| 2254 1330 100 WEBQ Harrisburg, Ill.
1420 100 WJBU  Lewisburg, Pa. 226 1830 10 KFGQ  Boone, lowa
1410 50 KFWV  Portland, Ore. 226 1330 10 KFKZ  Kirksville, Mo.
1410 100 WMAL  Washington, D. C. 226 1330 50 KFOB  Burlingame, Cal.
1400 250 KFWF St Louis, Mo. 226 1330 100 KFOR  David City, Neb.
1400 15 KFXR  Oklahoma, Okla. 226 1330 500 KFQZ  Hollywood, Cal.
1400 150 WCLS  Joliet, Iil. 226 1330 1500 WBBM  Chicago, Iil.
1300 100 WPRC  Harrisburg, Pa. 226 1330 150 WDAD  Nashville, Tenn.
1390 50 KFBGC  San Diego, Cal. 226 1330 100 WEBL  U.S. (Portable)
1300 50 KFQW North Bend, Wash. 226 1330 . 10 WFBE  Seymour, Ind.
1300 15 KFXJ  Edgewater, Colo. 226 1330 1000 WIBO  Chicago, Il
1300 50 WBBZ  Chicago, il 227 1320 50 KFVN  Fairmont, Minn.
1300 50 WHBL  Chicago, Ill. 227 1820 50 KGBS  Seattle, Wash.
1300 20 WHBM Chicago, il 227 1320 500 WOWO Ft. Wayne, Ind.
1300 300 WHBR Cincinnati, Ohio | 2271 1320 50 WIBR  Omro, Wis.
1300 50 WIBJ  Chicago, Ill. | 2271 1320 10 WMRJ Jamaica,N.J.
1300 10 WIBM  Chicago, Ill. 220 1310 100 KFLV  Rockford, Ill.
1390 100 WKBG  Chicago, Il | 220 1310 1000 KMMJ  Clay Center, Nebr.
1390 150 WRST  Bay Shore, N. Y. | 220 1310 50 KPPC  Pasadena, Cal.
1300 100 WHBW Philadelphia, Pa. 220 1310 10 WAIT  Taunton, Mass.
217.3 1380 50 KFAF  SanJose, Cal. | 220 1310 50 WBBL Richmond,
217.3 1380 500 WFKB Chicago, Ill. | 2 1310 100 WCBM Baltimore, Md.
217.3 1380 20000 WOK  Chicago, Ill. 229 1310 50 WDBJ  Roanoke, Va.
218.8 1370 10 KFIG _ Junction City, Kans. 229 1310 100 WFCI  Pawtucket, R. I
2188 1370 50 KFRW  Olympia, Wash. 229 1310 10 WGBR Marshfield, Wis.
2188 1370 10  WHBU Anderson, Ind. 229 1310 250 WSAJ  Grove City, Pa.
.218.8 1370 50 WIBI  Flushing, N. Y. 229 1310 100 - WSAN  Allentown, Pa.
218.8 1370 250 WIBI  Red Bank,N.J. 230.6 1300 500 KFPR  Los Angeles, Cal.
219 1370 50 WSVS  Buffalo, N. Y. | 2306 1300 10 KGCL  Seattle, Wash.
220 1360 100 KFUU  Oakland, Cal. | 2306 130 0 WCLO CampLake, Wis.
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BY WAVELENGTHS AND FREQUENCIES
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230.6 1300 10 WIBZ  Montgomery, Ala. 1250 500 WOAX Trenton, N.J.
21 1300 5 KDLR  Devils Lake, N. D. 1250 20 WSMH  Owosso, Mich.
231 1300 10 KFDZ  Minneapolis, Minn. 1240 50 KFFP  Moberly, Mo.
231 1300 50 KFOT  Wichita, Kans. 1240 10 KFPM  Greenville, Tex.
231 1300 250 KFQU  Alma (Holy City), Cal. 1240 50 KFXH El Paso, Tex.
231 1300 500 KUT  Austin, Tex. 1240 500 KSO Clarinda, Towa
251 1300 100 WBRE  Wilkes-Barre, Pa. 1240 50 WABY  Philadelphia, Pu.
231 1300 20 WHBG Harrisburg, Pa. 1240 250  WBZA  Boston, Mass.
231 1300 50 WTAX  Streator, Il 1240 50 WCBH  Oxford, Miss.
233 1200 100 KFEY  Kellogg, Idaho 1240 100 WEBC  Superior, Wis.
233 1200 500 KFON  Long Beach, Cal. 1240 1000 WOOD  Grand Rapids, Mich.
233 1200 10 WDBZ  Kingston, N. Y. 1240 500 WWAE  Plainfield, Iil.
233 1200 50 WHBQ Memphis, Tenn. 1240 25 WCBS  Providence, R. I. (P'ble.)
233 1200 10 WJIBK  Ypsilanti, Mich. 1230 100 KGAR  Tucson, Ariz.
233 1200 50 WOKO Peekskill, N. Y. 1230 5000 WAMD Minneapolis, Minn.
234 1280 50 KFUP  Denver, Colo. 1230 100 WATT  Boston, Mass.
234 1280 50 3 Fresno, Cal. 1230 100 WRAM  Galesburg, Il
234 1280 100 WFDF  Flint, Mich. 1230 50 KFVR  Denver, Colo.
234 1280 125  WQAC  Amarillo, Tex. 1230 500 KUOM Missoula, Mont.
2342 1280 100 KGCG Newark, Ark. 1230 100 WEBR Buffalo, N. Y.
234.2 1280 500 WGBX Orono, Me. 1230 100 WGBB - Freeport, N. Y.
234.2 1280 150 WIBX  Utica,N. Y. 1230 100 WKBF  Indianapolis, Ind.
2342 1280 100 WJIBC  La Salle, Ill. 1230 100 WNAX  Yankton, S.D.
2344 1280 50 WCWK Fort Wayne, Ind. 1230 50 W Pomeroy, Ohio
235 1280 ... WAAT  Jersey City, N.J. 1220 1000 KFSD  San Diego, Calif.
235 1280 450 WRAH  Providence, R. L. 1220 100 KDYL  Salt Lake City, Utah
236 1270 20 KFLU  San Benito, Tex. 1220 10 KFJI  Astoria, Ore.
236 1270 15 KFVG  Independence, Kans. 1220 50 KFJY  Fort Dodge, Ia.
236 1270 100 KWKC Kansas Gity, Mo. 1220 500 WABX Mount Clemens, Mich.
236 1270 100 WBOQ Richmond Hill, N. Y. 1220 5000 WBAL  Glen Morris, Md. (Near)
236 1270 230 WCAM Camden, N.J. 1220 50 WIBR  Weirton, W. Va.
236 1270 100 ~ WFBJ  Collegeville, Minn. 1220 50 WQAE  Springfield, Vt.
236 1270 500 WGBF  Evansville, Ind. 1220 500 WRR  Dallas, Tex.
236 1270 100 WGMU Richmond Hill, N. Y. 1220 500 WSOE  Milwaukee, Wis.
236 1270 100 WRMU Richmond Hill, N.Y. 247.8 1210 1000 WIOD  Miami Beach, Fla.
236 1270 50 WTAD  Carthage, Il 248 1210 100 WFBK  Sacramento, Usl.
236.1 1270 - 100 WBAW Nashville, Tenn. 248 1210 50 KFEC  Portland, Oregon
236.1 1270 100 WIBA  Madison, Wis. 28 1210 100 KFIF  Portland, Oregon
238 1260 15 KFBS  Trinidad, Colo. 248 1210 10 KFJB  Marshalltown, Ta.
238 1260 100 KFCB  Phoenix, Ariz. 248 1210 100 KFOX  Omaha, Neb
238 1260 100 KFWU Pineville, La. 248 1210 250 KFRB  Beeville, Tex.
238 1260 10 KFYJ  Houston, Tex. 248 1210 10 KFYR  Bismark, N. D.
238 1260 200 WBBP  Petoskey, Mich. 248 1210 50 KWG  Stockton, Cal.
288 1260 10 WHBN St Petersburg, Fla. 248 1210 1000 WAPI  Auburn, Ala.
238 1260 500 WJIBT  Chicago, Ill. 248 1210 50 WBRC Birmingham, Ala.
238 1260 10 WRAW Reading, Pa. 248 1210 100 WGCSO  Springfield, Ohio
239.9 1250 100 KFUM  Colorado Springs, Colo. | 248 1210 10  WGAL  Lancaster, Pa.
2309 1250 15 KGCI  San Antonio, Tex. Il 218 1210 100 WMAY  St. Louis, Mo.
2399 1250 50 WTRG Brooklyn, N. Y. || 248 1210 250  WNBH New Bedford, Mass.
240 1250 10 KFHL  Oskaloosa, Iowa | 2409 1200 100 WBBC Brooklyn, N. Y.
240 1250 250 KFLX  Galveston, Tex. | 2199 1200 500 WKBH LaCrosse, Wis.
240 1250 5000 KFVE  St. Louis, Mo. 250 1200 100 KFDX  Shreveport, La.
240 1250 50 KFVI  Houston, Tex. 250 1200 10 KFVY  Alburquerque, N. Mex.
240 1250 100 KZM  Oakland, Cal. 250 1200 500 KFWI  San Francisco, Calif.
240 1250 100 WABI  Bangor, Me. 250 1200 500 KFXF  Colorado Springs, Colo.
240 1250 50 WCAT  Rapid City, S. D. 250 1200 250 KLS Oakland, Cal.
240 1250 500 WDBO  Winter Park, Fla. 250 1200 500 KMO  Tacoma, Wash.
240 1250 100  WGBI  Scranton, Pa. | 250 1200 50 WFBC  Knoxville, Tenn.




RADIO BROADCAST STATIONS OF THE U, S. BY WAVELENGTHS

AND FREQUENCIES

Meters | Kilocycles| Power | Call Letters Location Meters Power Location
1200 500 WGES  Chicago, Il 258 1160 500 WADC  Akron, Ohio
1200 10 WHBA  Oil Gity, Pa. 258 1160 100 WHEG Rochester, N. Y.
1200 50, WHBY West De Pere, Wis. 258 1160 50 WKJG Lancaster, Pa.
1200 100 WIAD  Philadelphia, Pa. 258 1160 50 WNAL  Omaha, Neb.
1200 100 WLAL  Tulsa, Okla. 1160 500 WPCC  Chicago, Il
1200 500 WMBB  Chicago, Iil. 1160 500 WCMA  Culver, Ind.
1200 500 WNAT  Philadelphia, Pa. 1160 150 WHFC  Chicago, Il
1200 100 WQAN  Scranton, Pa. 1160 100 WLTS  Chicago, Iil.
1190 50 KFHA  Gunnison, Colo. 1160 100 WWRL  Woodside, N. Y.
1190 50 KFOY St Paul, Minn. 1150 500 KFJF  Oklahoma, Okla.
1190 20 KFPL  Dublin, Tex. I 1150 100 KFMR Sioux City, Ia.
1190 500 KFWB  Hollywood, Cal. 1150 100 KFUT  Salt Lake City, Utah
1190 200 KOCW  Chickasha, Okla. 1150 100 WARG  Medford Hillside, Mase.
1190 50 KWUC LeMars, Iowa 1150 50 WDAY  Fargo,N.D.
1190 50 WBBS  New Orleans, La. 1150 250 WEAM  No. Plainfield, N. J.
1190 100 WCAX  Burlington, Vt. 1150 1000 WKAF  Milwaukee, W
1190 10 WCFT  Tullahoma, Tenn. 1150 500 WMAZ Macon, Ga.
1190 500 WFBL  Syracuse,N. Y. 1150 100 WSKC  Bay City, Mich.
1190 500 WGCP  Newark, N.J. 1150 100 WSSH  Boston, Mass.
1190 100 WRCO  Raleigh, N. C. 1150 100  WTAR  Norfolk, Va.
1190 50 WRHM Minneapolis, Minn. 261 1150 15 WTAZ  Lambertville, N. J.
1190 100 WSRO  Hamilton, Ohio 263 1140 120 KFJR  Portland, Oregon
1190 100 WTAL  Toledo, Ohio 263 1140 50 KTBR  Portland, Oregon
1180 250 KFEL  Denver, Colo. 263 1140 5 KTUE Houston, Tex.
1180 50 KFJZ  Fort Worth, Tex. 263 1140 500 WAAM  Newark, N.J.
1180 100 KFLR  Albuquerque, N. M. 263 1140 50 WABR  Toledo, Ohio
1180 100 KFWH Fureka, Cal. 263 1140 250 WCAD  Canton,N. Y.
1150 100  WABC  Asheville, N. C. 263 1140 2000 WCAR  San Antonio, Texas
1180 500 WCAJ  University Place, Neb. 263 1140 5 WCBE New Orleans, La.
1180 150 WCBA  Allentown, Pa. 1140 100 WDAG  Amarillo, Tex.
1180 500 WEAI  Ithaca,N. Y. 1140 500 WDGY Minneapolis, Minn.
1180 100 WFBR  Baltimore, Md. 1140 50 WEBZ  Savannah, Ga.
1180 20 WFBZ  Galesburg, Jil. 1140 100 WRAV  Yellow Springs, Ohio
1180 10 WHBC Canton, Ohio 1140 250  WSDA  New York,N. Y.
1180 100 WIAS  Burlington, Ia. | 1130 100 KFPY  Spokane, Wash.
1180 50 WJAK  Kokomo, Ind. 1130 500 WBCN  Chicago, Il
1180 250 WIBB St Petersburg, Fla. 1130 100  WDEL  Wilmington, Del.
1180 500 WNAD Norman, Okla. 1130 1000 WENR  Chicago, Iil.
1180 10  WREC ~ Whitehaven, Tenn. 1130 500 WGHB  Clearwater, Fla.
1150 100  WSAR  Fall River, Mass. | 1130 1000 WMAK  Lockport, N. Y.
1180 1000 WTAQ  Eau Claire, Wis. 1130 100  WTAB  Fall River, Mass.
1170 KFIQ  Yakima, Wash. 1120 50 KFRC  San Francisco, Cal.
1170 KFUS  Oakland; Cal. 1120 50 WDAH ElPaso, Texas
1170 KRE Berkeley, Cal. 1120 10  WBBY  Charleston, S. C.
170 100 WBAX  Wilkes-Barre, Pa. 1120 500 KFEQ  Oak, Nebr.
1170 500 WDOD  Chattanooga, Tenn. 1120 500 KFH  Wichita, Kans.
1170 100 WHBP  Johnstown, Pa. 1120 100 WDRCG New Haven, Conn.
1170 50 ~WRHF  Washington, D. C. 1120 500 WEBW  Beloit, Wis.
1170 1000 WRVA  Richmond, Va. 1120 250 WFBM  Indianapolis, Ind.
1170 500 WCSH  Portland, Me. 1120 100 WJAM  Cedar Rapids, Ia.
1170 100 WRAK  Escanaba, Mich. 1120 100  WJBO  New Orleans, La.
1170 500 WBDC  Grand Rapids, Mich. 1120 100  WNOX  Knoxville, Tenn.
1170 100 WMBC  Detroit, Mich. 1120 500 WRAX  Philadelphia, Pa.
1160 20 KFPW  Carterville, Mo. 1120 100  WSAX  Chicago, Il
1160 500 KFUL  Galveston, Tex. 1110 100 WBAO  Decatur, Il
1160 250 KOCH Omaha, Neb. 1110 100 WDBE  Atlanta, Ga.
1160 25 WAAD  Cincinnati, Ohio 1110 1500 WGHP  Detroit, Mich.
1160 100 WABO  Rochester,N. Y. 1110 500 WGST  Atlanta, Ga.
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WIAG  Norfolk, Nebr. 278 1080 100 WHAM Rochester, N. Y
WIBL  Decatur, Iil 278 1080 500 WHDI  Minneapolis, Minn.
‘wor Ames, Ia. 278 1080 750 ‘WLBL Madison, Wis.
WRK  Hamilton, Ohio 28 1080 1000 WOQ  Kansas Gity, Mo.
WTAW  College Station, Tex. 278 1080 500 WRBG Valparaiso, Ind.
WIBY  Gadsden, Ala. 278.6 50  KFDD  Boise, Idaho
WKBE  Webster, Mass. 250 2000  KFAU  Boise, Idaho
KFAD  Phoenix, Ariz. 20 100 WIBX  Osterville, Mass.
WEBJ  New York, N. Y. 280 250  WKBJ St Petersburg, Fia.
‘WFBH New York, N. Y. 280.2 5000 KFQA St. Louis, Mo.
WHK Cleveland, Ohio 280.2 10 KGCA Decorah, Ipwa
KFI10 Spokane, Wash. | 280.2 1500 KMOX  St. Louis, Mo.
KFIZ Fond du lac, Wis. 280.2 500 KOAC Corvallis, Oregon
KFKA Greeley, Colo. 280.2 100 WNAB ® Boston, Mass.
KFLZ Anita, Ia. 282.8 1060 250 KGBW  Joplin, Mo.
WBAA  Lafayette, Ind. | 2828 1060 KSMR  Santa Maria, Cal.
WDAE  Tampa, Fla. 2528 10600 500 WCWS Bridgeport, Conn.
WFAM  St. Cloud, Minn. 2528 1060 100 WKBB Joliet, Ill.
WIL St. Louis, Mo. i .8 1060 500 WOAN  Lawrenceburg, Tenn.
WRM  Urbana, IIl. || 2828 1060 500 WPSG  State College, Pa.
WSBF  St. Louis, Mo. | 8 1060 1000 WSM  Nashville, Tenn.
KFBB  Havre, Mont. KOWW  Walla Walla, Wash.
KFKU  Lawrence, Kans. WKBQ  New York, N. Y.
KFSG Los Angeles, Cal. | WEKAR  East Lansing, Mich.
KQV Pittsburgh, Pa. | WQAM  Miami, Fla.
WABZ New Orleans, La. WREO Lansing, Mich.
WAFD Port Huron, Mich. ‘WMAN  Columbus, Ohio
WBAK Harrisburg, Pa. KFKX Hastings, Neb.
WBT Charlotte, N. C. | WMBI Chicago, IIl.
WCAC Storrs, Conn. | WSBC Chicago, 111
WCAO Baltimore, Md. KTBI Los Angeles, Cal.
WEAU Sioux City, Ta. WAIU Columbus, Ohio
WFAV Lincoln, Neb. WEAO Columbus, Ohio
WHAD  Milwaukee, Wis. KPRC  Houston, Tex.
WHAR  Atlantic City, N. J. KSL  Salt Lake Gity, Utah
WIAS Pittsburgh, Pa. KUOA Fayetteville, Ark.
WKY  Oklahoma, Okla. WPG  Atlantic Gity, N. J.
WLAP  Louisville, Ky. KTAB  Oakland, Cal.
WMAG  Cazenovia, N. Y. WMSG  New York, N. Y.
WORD  Batavia, Til. WGN  Chicago, Til.
WPAK ~ Fargo, N. D. WLIB  Chicago, il
WSBT  South Bend, Ind. 9 KFDY  Brookings, S. Dak.
WSMK  Dayton, Ohio K) KOIL  Council Bluffs, Ta.
WSWS  Wooddale, Til. 3059 950 1000 KOMO Seattle, Wash.
WWL  New Orleans, La. 3050 080 500 WIAR  Providence, R. 1.
WOCL  Jamestown, N. Y. 3001 970 Var KDKA  Pittsburgh, Pa.
WCAU  Philadelphia, Pa. 312.6 960 1000 KSBA  Shreveport, La.
WLB  Minneapolis, Minn. 3156 © 950 500 KFDM  Beaumont, Tex.
WFBG  Altoona, Pa. 3156 950 500 KFWM Oakland, Cal.
KFIM  Grand Forks, N. D. 3156 950 1000 KPSN  Pasadena, Cal.
KGY  Lacey, Wash. 3156 950 500 WAHG Richmond Hill, N. Y.
KUSD  Vermillion, S. D. 3156 950 4000 WEMC Berrien Springs, Mich.
KWCR  Cedar Rapids, Ta. 3156 950 500 WGBS New York,N.Y.
KWWG  Brownsville, Tex. 319 940 1000 KOIN  Sylvan, Oregon
WAAF  Chicago, Til. | 310 940 750 WGR  Buffalo,N. Y.
WDZ  Tuscola, Ill. | 310 940 500 WSMB  New Orleans, La.
WGBG  Memphis, Tenn. 322 930 1000 WBNY New York, N. Y.
WGBU  Fulford-by-the-Sea, Fla. || 3224 930 5000 KOA  Denver, Colo.
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920 1500 Cincinnati, Ohio 399.8 750 500 WHAS Louisville, Ky.
920 5000 Cincinnati, Ohio 400 750 3500 WHT  Chicago, Ill.
07 50 Cleveland, Ohio 405 740 500 WOR  Newark,N.J.
910 10000 Chicago, TIl. 405.2 740 500 KHJ  Los Angeles, Cal.
905 100 Oklahoma, OKla. 405.2 740 1000 WIY  New York,N. Y.
905 2000 Springfield, Mass. 07 737 100 WIAF  Ferndale, Mich.
905 100 York, Nebr. 4107 730 2500 KFQB  Fort Worth, Tex.
905 500 San Jose, Cal. 416.4 720 500 WBBR  Rossville, N. Y.
905 1000 Muscatine, Towa 4164 720 5000 WCCO St Paul, Minn.
800 500 Northfield, Minn. 4164 720 50 WCRW Chicago, IIl.
80 500 Los Angeles, Cal. 4223 710 1500 WKRC Cincinnati, Ohio
80 500 Northfield, Minn. 4223 710 5000 WLW  Cincinnati, Ohio
£00 1000 Jacksonville, Fla. 4283 700 1000 KPO  San Francisco, Cal.
880 5000 Lincoln, Nebr. 4283 7 10 WKDR  Kenosha, Wis.
80 500 Manhattan, Kans. 4283 700 1000 WSB  Atanta, Ga.
80 30 New Orleans, La. | 4501 67 500 WNAG Boston, Mass.
880 500 New York, N. Y. 431 605 500 WHAP  New York, N. Y.
8§70 5000 Zion, TIL. 434 690 500 KGCH Wayne, Nebr.
870 5000 Chicago, TIL. 4345 690 1000 NAA  Arlington, Va.
862 60 st. Joseph, Mo. 440.9 630 1000 KLDS  Kansas City, Mo.
860 5000 State College, N. Mex. 440.9 630 1000 KMJP  Kansas City, Mo.
860 500 Pullman, Wash. 440.9 680 500 WDWF-WLSI Cranston, R. L.
80 500 Boston, Mass. 4409 680 1000 WMAF Dartmouth, Mass.
860 150 Newark, N. J. 440.9 680 500 WOS Jefferson City, Mo.
850 500 Waco, Tex. 447.5 670 1000 WMAQ Chicago, Iil.
850 1000 Detroit, Mich. 475 670 500 WQJ  Chicago, Il
3 1000 St. Louis, Mo. 454.3 660 1000 KFOA  Seattle, Wash.
80 5000 Oakland, Cal. . 660 1500 KTW  Seattle, Wash.
830 500 New York, N. Y. 455 660 50000 WJZ  New York, N. Y.
80 100 Clifiside, N. J. 461 650 500 KMA  Shenandoah, Ia.
80 100 Cliffside, N.J.  ° 461.3 650 1000-2500 KFNF  Shenandoah, Ia.
80 500 Tilton, N. H. 4613 650 500 WCAE  Pittsburgh, Pa.
820 25 Ithaca, N. Y. 467 640 5000  KFI Los Angeles, Cal.
£0 1000 Kansas City, Mo. 468.5 640 1000 WRC  Washington, D. C.
820 500 Kansas City, Mo. 9 640 500 WJIBV  Woodhaven, N. Y.
£20 1000 Haverford, Pa. 9 630 1500 WBAP  Fort Worth, Tex.
817 500 Providence, R. I. 9 630 500 WFAA Dallas, Tex.
810 2000 Chicago, Il 9 630 500 WIIC Hartford, Conn.
810 500 Hollywood, Calif. 6 620 5000 WOC  Davenport, Ia.
§10 1000 Mooseheart; TiL. 620 500 WSUIL Iowa Gity, a.
806 150 Jeanette, Pa. 5 610 500 WCFL Chicago, IIl.
802 500 New York, N. Y. 5 610 5000 WEAF New York, N. Y.
800 500 Laramie, Wyo. 5  609.51000 KGW  Portland, Oregon
80 1000 Hot Springs Nat. Pk., Ark 7 600 500 KFRU  Columbia, Mo.
800 500 Bristow, Okla. 7 600 500 WMC  Memphis, Tenn.
790 10000 Schenectady, N. Y. 590 500 KLX  Oakland, Cal.
790 500 Troy, N. Y. 2 50 50 WIP Philadelphia, Pa.
780 1000 Seattle, Wash. 2 500 500 WOO Philadelphia, Pa.
780 500 Denver, Colo. 9 58 5000 WCX  Pontiac, Mich.
780 500 Omaha, Neb. 9 580 5000  WIR Detroit, Mich.
780 5000 New York, N. Y. 9 580 250 WJUG  New York, N. Y.
780 500 Miami Beach, Fla. | 570 5000 WHO  DesMoines, lowa
770 1000 Cleveland, Ohio | 570 1000 WNYC  New York, N. Y.
770 1000 Cleveland, Ohio 570 1000 WOAW Omaha, Nebr.
765 500 Paterson, N. J. 4 560 750 WHA  Madison, Wis.
760 100 Brooklyn, N. Y. 560 2000 KYW  Chicago, Il
760 1000 Spokane, Wash. 5.1 550 1000 KFUO  St. Louis, Mo.
760 500 Philadelphia, Pa. ‘} 1 50 500 KSD St Louis, Mo.
760 500 Philadelphia, Pa. H 1 550 50 WTAG . Worcester, Mass.

760 2000 WOAI _ San Antonio, Tex.

This list has been corrected up to and including November 1, 1926.



Canadian Radio Broadcast Stations
Indexed Alphabetically by Call Letters
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CF CFAC—Calgnry, Alberta—The Calgary Herald, Herald om0 om: Tue, 1 : el
500 4345 690 Mountain §,2m SN C:gk SHE P“" ',,',’,‘“j ‘S‘;t ",'2
am to 1 pim; Sileats o
alternating.
CFCA—Toronto, Ont.—Star Publishing & Printing Co. Daily except Sun.t 12 am to 1 pm;
S Cor: Vonge St and St ety Hve 500 356.9 840 Eastern  Mon; 00t 00 12 an
199 pmi. zu-mmsn e
o1 pi;
CFCF—Montreal, . Que.—Canadian  Marconi Co. Dally except Sun.: 1240 to 1 pm; Tue, and Sat
nada'Cement Bldg \inerenierees 4650 410.7 730 Eastern 43135 pm (cxcen ;;;,{“Mr! s i)
CFCH—Iroquois Falls, Ont.—Abitibi Power & Paper
Co,, .. 250 499.7 600 Eastern
CFCK—Edmonton, Alberta—Radio Supply Co., Led., Daily except Sun.: 4 to 5 pm; 9to 1130 pm.
oyal George Hotel . 50 516.9 580 Mountain
CFCN—Calgary, Alberta—W. W. Grant (Ltd), 708 Daily except Sun.: 8:45 to 9 pm; Tue, and Wed.
ent Rd., N. coeieeeeieo.... 1800 434.5 690 Mountain plolfpm; Thi “‘09 e 130 W D R
CFCQ—Vancouver, B. C.—Sprott-Shaw Radio Co., 153 Daily except Sun.: 7:30 to 8:30 pm.
Pender St., W... Seermtsusasisinne e 1054107 730 Pacific
CFCT—Victoria, B. C.—G. W. Deaville, 1405 Douglas Silent; Wed., § pm; Thu,
St ererinreriririai.. 500 329.5 910 Pacific s i 8 om S0, '10 pa
CFCY—Charlottstown, P.E. Island—Isiand Radio o, ed. and Thu, 7:30 to 930 pm; Sun.: 11 am
Upper Hillsboro St. 50 312.3 960 Atlantic b
CFDC—Vancouver, B. C.—Asthur Holstead & Wan. Dally sxcentSun: 6467 m: Mo and Wed
, 1006 Granville St. . 10 410.7 730 Pacific o 1150 pmi Thu, 103010 1
CFGC—Brantford, Ont.—The Brant Radio Supply Co.
Colborne St. . 50 296.9 1010 Fastern
CFICG—Kamloops, S. Dalgleish & Sons, and
\\cllcr&“elkr, s Viro e &5 s serr 1120 pacific
CFLC—Prescott, Ont.—Radio Assoc. of Prescott, Vic-
toria Hall. s 50 296.9 1010 Eastern
CFCM—Kingston, Ont.—Monarch Battery Co., Mon-
Geltoms T .20 267.7 1120 Eastern
CPQG—Saskatoon, Sask.—The Electric Shop, Ltd, Daly; 10 10: 1402 Wed, 8 to 40 pm; i,
G 1322 Osler St 500 329.5 910 Mountain %0 12 Pmi Suni 10127 to 8
CFRG—Kingston, Ont.—Queens University, Dept. of
trical Engineering. tevvesvesieiee. 500 267.7 1120 Eastern
CFYC—Burnaby, B. C—International Bible Students Daily except Sun.;_12 to 130 pm
‘Assoc., 2243 Royal Oak Ave. 500 410.7 730 Pacific i Dally exept Sus, aad Wed,

Dait
e

except Sun. an
0°8:30; 90 to 11330,
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Radio Call BROADCAST STATIONS EIRT Boles Send
C s ileEd| g : nding
e Domtion and Owner 2 b oot
(CH crco—Huncsvitte, Ont.—A. Staples, Ginsburg Bik., 2
Main St......... e 247.8 1210 Eastern
CHCS—Hamilton, ' One.—The Hanilton Spectator,
Spectator Bldg. 10 340.7 880 Eastern
CHOY—Edmonton, Alberta_[nfl Bibie Students
., King Edward Pack. ) 50 516.9 580 Mountain
CHIG—Toronto, Ontario—Northern Electrc Co, Ltd., Mo 5109 pmy Sat. 10:30 t0 1130 ams
illerest Park. (Uses Station CKNC, Cana- 012 pes; Sun.s
dian Nat'l Carbon nto, Ontario). 500 356.0 840 Eastern
CHLG—Summerside, P. B. L—R. L. Holman, Ld,
Holman Bldg. . 25 267.7 1120 Atlantic
CHNC—Toronto, Ont.—Toronto Radio Research Soc., No regular schedule
Hillerest Park. (Uses Station CKCN,
dian Nat'l Carbon Co., Toronto, Ont 500 356.9 840 Eastern
CHNS—Halifax, N. 8—Northern Elec, Co,, Carleton -
Hotel, Cor, Priice nd Argyie Sts 100 322.4 930 Atlantic
CHRG—Quebec, Que.—E. Fountaine, 11 Fifth St..... 5 340.7 880 Eastern
CHUC—Sagkatoon, Sask,—The International Bible Tue, ond Tho 8 0 930 pm. Suns 1.0 2 pm
tudents Assoc., Cor. Ave. D and 26th St.. 500 329.5 910 Mountain 7% °30P
CHWC—Regina, Sask—R. H. Willams & Sons, Led,
r. Hamilton St. and 11th Ave 15 312.3 960 Mountain
CHXC—Ottawa, Ont.—J. R. Booth, 28 Range Rd 250 4345 690 Eastern  Fii,8:30t0 10 pm. Sun: 2to3 pm.
CHYC—Montreal, Que.—Northern Electic Co., Ltd, Wed, 710 1230 pm; Sunt 11801 2am; 750 11 pm
121 Shearer St ... 750 410.7 730 Eastern
o AT (Uses™ 3
e o the siations in Toronts City of Distice) 500 291.1 1030 Eastern
356.9 810
CICA—Edmonton, Alberta—The Edmonton Journal, o ;)a.wyemms“nT g on
Ltd., Journal Bldg. 500 516.9 580 Mountain 530 e 1Rl (aom: el R
0t s, 450 £ {6 i o5
to'h pms 40 (o 12 pms ok E
109 g
CICF—Kitchener, Ont.—O. Rumpel, 39S, Cameron St. 25 247.8 1210 Eastern
CICI—Toronto, Ont.—Loyal Order of Moose 201.1 1030 Eastern

CK

IGO0 York, Co., Ont.—Standard Radio Mig. Corp.

1030 Eastern

CIGC—London, Ont.—-London Free Press
td. 430 Richmond St.

910 Eastern

Daily except Sun. and Mon.:
Sun:: 11 am and 7 pm.~ Alternate Sun.
3530 pn.

1to2pm; 7to9pm.
230 to

CIOC—Lethbridge, Alberta—]. E. Palmer,

1235-5

Avenue A, Sou 50 267.7 1120 Mountain
CJOR—Sea Island, B. C.—H. C. Chandler 50 2011 1030
CIRM—Moose Jaw, Sask.—Jas. Richardson & Sons, P oy
Ltd,, 337 Coteau St W..................... 50 296.9 1010
GISC—Toronto, Ont—The Evening Telegram. _(Uses No regular progearm achedule.
n CKCL, the w Co.
2 Toinity St Totonto, Ont.- 500 336.9 840 Eastern
CIWC—Saskatoon, Sask.—The Wheaton Electric Co, Yop 12t0 B0 10pm: Tue and Thu. 12 10
Ltd., 33rd St. and Ave. C, Nort 250 329.5 910 Mountain 6 607 pm; Suns 3185
CI¥G—Scarboro Seation, Ont.—Universal Radlo of
a, Ltd 500 201.1 1030 Eastern
CKAC—Montreal, Que.—La Presse Publishing Co., Dl except Sat: & pm 430 pn; Mo Wed:
Ltd., Cor. St. James St. & St. Lawrence Blvd.| 1200 410.7 730 Eastern Tier Ihic and et 7
d.mm Fhu! of Cad months S 11130 gy St
CKCD—Vancouver, B. C.—Vancouver Daily Province, Wed. and Sat., 8:30 10 9:30 pm; Tues and Fri,
142 Hastings St. W.. ... 3 .. 1000 410.7 730 Pacific G
CKCK—Regina, Sask.—Leader Publishing Co., Ltd.., 500 312.3 960 Mountain Daily except Sun o 10:30 am; 10 2 pm.

9:15 .
Pies 130 to 515 pm: S5 5 10 10 rn.
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Radio Call BROADCAST STATIONS i3 | 5% g | 2% 82 - Seig
tiers Tocation and Owner 2B & Thours
CK cxcL—Toronto, 0Ont.—Dominion Battery Co, Lid., Daily except Sat.¢ »
20 Trinity Street. . ..... 500 356.9 840 Eastern  Mon. Wed and ,m,m,, u( o 12pr
alterate Thu., 716 8 Sats 7 to § pin; S
3o 4158 pm.
CKCO—Ottawa, Ont.—Dr. G. M. Geldert, 282 Somer- Tue. 7t0 10 pm. Sun.s 70 10 pm.
set St W. A T .. 100 4345 690 Eastern
CKCV—Quebec, Que.—G. A. Vandry, 66 St. Joseph St. 50 340.7 850
GRGW—Burkoton Jct., Dutham Co., Ont.—Canadian
Broadeasting Corp. ... 5000 329.5 010 Eastern
GRCX—Toronto, Ont.—Tnternationsl Bible Students
(Uses station CJYC, Universal Radio
Eo05t Conatar T, Scasboro Statiom, Ont). 500 291.1 1030 Eastern
GK¥G—Vaneouyer, B. G.—Lnited Church of Canada, Son e ot omis o o i
r. Thurlow and Pendrell Sts. 50 410.7 730 Pacific £ el
CKMC—Cobalt, Onf.—R. L. Mac Adam 5 247.8 1210
CCKNC—Toronto, Ont.—Canadian National Carbon Co. 500 356.9 840 Eastern 9 to 11 pm (alternate); Sat.
CKOG—Hamilton, Ont.—Wentworth, Radio Supply Mep Sisto T wm,é’rh oo
. Co., Ltd:, Royal Connaught Hots 50 340.7 880 Eastern 3330 pms o o ges0 oy P Su
ORPG—Prestan, Ont.—Wallace Rus, 40 Russ Ave,,
Eagle St s TV 247.8 1210 Fastern
CGKSH—S¢. Hyacinthe, Que.—City of St. Hyacinthe,
Que:, Mondor and Cascades Sts. . 50 312.3 960
CEY—Winnipeg, Manitoba—Manitoba Telephone Sys-
m, Sherbrooke St. 500 384.4 780 Central S i
i ‘“i‘ i1 it
013 o Grening \.g;.; . i)
pm; s.....,;:; 9; 10 p:
CN CNRA—Moncton, N. B.—Canadian National Railways. 500 322.4 930 Atlantic  Dily: 215 to 3us; Tue. 7:30 to 12; Frl. 9 to
CNRC—Calgary, Alberta—Canadian National Railways ‘Wed. and Thu., 9 to 11 pm.
(Boca station CFAC, Calgary Herald, Calgary,
or station CFCN, W. W. Grant, Lt., Calgary). 500 434.5 690 Mountain
ONRE—Edmonton, Alberta—Canadian National Rail- Fil, 730 to 8 pm; 830 to 1030 pm.
s s station CICA, Edmonton Jour-
nal Ltd., Edmonton, Alberta) 500 516.9 580 Mountain
ONRM—Montreal, Que.—Canadian National Rail- 4 et of cach month, 6130t 10:30 i at, 254
e R L Rl S of cach o (Wi ), 83010 10:50 m:
lontrea FLl‘ Canadian Mﬂrcom 1000
- Niatreah B ) 650 410.7 730 Eastern
CNRO—Ottawa, Ont.—Canadian National Railways.. 500 434.5 690 Eastern  Weda7to 750 pm: 730 to; 810 8:30; 8357 to
1230 b St 830}
S ol i 20
CNRR—Regina, nadian National Railvays. Tue. 8to 10 pm.
e statin CROK. Lader Fub. Co, Lid,
Sas| 500 312.3 960 Mountain
CNRS—Saskatoon, Sask.—Canadian National Rail- Daily: 230 to 330 pm.
ways.  (Uses station CFQC, Elec. Shop, Ltd.,
Saskatoon, Sask.) 500 329.5 910 Mountain
CNRT—Toronto, Ont.—Canadian National Railways. T, 630 pm to 2 am,
(Uses station CFCA, Star Printing & Pub. Co.,
P oroiito, Oiik) e o 500 356.9 840 Eastern
CONRY—Vancouver, —Canadian_ National Rail- g, Tue, 3530 to 1130 pm; Frl, 330 to 11:30 pm.
s, (Transmitter is on Lulu Island, B. C.) 007 291.1 1030 Pacific
GNRW—Wianniveg, Manitoba—Cangdiza  Natignal Wed, 830 to 11 pm.
Uses station CKY, Manitoba Tel. y
Sten Winaioeg, Masiioha) | 500 384.4 780 Central




Canadian Radio Broadcast Stations

By Provinces and Cities

Provinces Cities Letters Qleters) (Watts)
ALBERTA Calgary 500
= s Calgary 1800
T = Calgary g 500
G Edmonton 2 el 50
w Edmonton 250
“ e (=)
o Edmonton 500
i R T o 50
BRITISH COLUMBIA Burnaby
o Kamloops 15
g ~ Sealsland 50
¥ Vancouver e 10
A Vancouver 10
2 Vancouver e 1000
e Vancouver 50 50
5 Vancouver 3 500
& % Victoria 500
MANITOBA Winnipeg ey 500
3 Winnipeg | 500
NEW BRUNSWICK Moncton 500
NOVA SCOTIA Halifax = 100
ONTARIO i Brantford k) 50
= Burketon Jct., Durham Co. 5000
A B Cobalt H
= Hamilton 10
5 Hamilton 50
~ Huntsville 5
o = Troquois Falls 250
@ Kingston i 20
= Kingston 500
= Kitchener 25
o London 500
. Ottawa | 250
- Ottawa 100
5 =] Ottawa 500
i Prescott 50
G Preston %
@ % ~ Scarboro Station 500
A Toronto 500
= Toronto 500, ey
& Toronto GHNG 356.9 500
B Toronto GIBC 201.1-356.9 500
= 75 Toronto i 3T 91,1 |
“« ZE Toronto cIsc 500
w Toronto CKCL 500
= R Toronto CKCX 500
& Toronto CKNG 500
. Toronto | CNRT 500
5 York Co. | cIcQ 1000

4



CANADIAN BROADCAST STATIONS BY PROVINCES AND CITIES a5

catl JWave Length Power
[ Provinces Cities Leiters " (Meters) Watis)

P. E. ISLAND | ClI 50
o, Summerside 25
QUEBEC [ Montreal 1650
B I Montreal 750
« | Montreal 1200
SR sIoR g Montreal 5l 1000-1650
2 B Quebec
i1 ~ Quebec Fh
2 St. Hyacinthe
SASKATCHEWAN Moose Jaw %
i Regina
i & Regina
7 o £ Regina T
& Saskatoon Z
= Saskatoon
D Saskatoon
@ Saskatoon

Licenses Required for Both Transmitters and Receivers in Canada

All radio stations, whether used for transmitting or receiving purposes are required to be licensed in Canada,
The penalty on summary conviction for operating an unlicensed radio station is a fine not exceeding $50.00, and
on conviction or indictment a fine not exceeding $500.00, with imprisonment for a term not exceeding 12 months.
in addition to forfeiture of all unlicensed apparatus. The different classes of stations for which licenses are issued
and their license fees vary from $1.00 for a private receiving set to $50.00 for a public commercial station.

The issue of licenses for transmitting stations is limited to British subjects or to companies incorporated under the
laws of the Dominion of Canada or its provinces. Licenses for private receiving sets are issued to any person
irrespective of nationality. Licenses for receiving sets are obtained from the Postmaster of the larger towns and
cities in the Dominion, radio dealers, Royal Canadian Mounted Police, Department of Radio Inspectors, Depart-
mental Agencies or from the Department of Marine and Fisheries. Licenses for all other classes of stations are
obtained from the Department of Marine and Fisheries at Ottawa.

All About Standard Time

The United States adopted standard dime in 1883, on the initative of the American Railvay Association, and at noon of November 13th, 1853,
the telegraphic time signals sent out daily fro m the Naval Observatory at Washington were changed to the new system, according to'which

o o 0 el eyt h e iwIE berume (s s et K08 st Cattrall Mot ataio, i Pasihoistan e
e sty

United States standard Eastern time is used from the Atlantic Ocean o a line through Toledo, Monroeville, Mansfield and Newark, 0.; thence
, W. ville, N acon, Ga.; and Apalachicola, Fla. U. S.
tandard Contral timo i used from this st line £o a e through Mandan, N. Dy PieieerS, Dy MeCook, Neb. odge City, Kans., and
along west line of Okla., and Tex.; standard Mountain time is used from the second ine to a line that forms the western boundary of Mont,.
thence follows the Salmon River westward, the western boundary of Idaho soutiryard, the southern boundary of 1daho eastward, and thence
Basees couthward throngh Ogden aad Saft "Lake City, rker and Yuma, Ariz. U. S. standard Pacific time is used from the third line
to the Pacific Oce:

Almost all countries throughout the world use standard time that differs from Greenwich time by a whole number of hours or half-hours; a
few countries, however, use standard time based on the longitude of their national observatories.

Table for Making Time Transitions

Eastern Standard Time. 1 2 3 4 5 6 7 8 9 10 11 12
Central Standard Time 12 1 2 3 4 5 6 7 s 9 10 11
Mountain Standard Time . 11 12 1 2 3 4 5 6 7 8 9 10
Pacific Standard Time 10 11 12 1 2 3; 4 5 6 7 8 9

HOW TO USE TIME TRANSITION TABLE

1t station is giving a program at 8 oclockc Mountan time and you wish to find what this iscquivalent to in Central time, find 8 o'clock in
e third or Mountain time row. Then immediately above it in the same vertical column will be found the figure 9 in the Central time row.
e it e 1 i sioula e heard 69 Dok Gt s




Foreign Radio Broadcast Stations

Including U. S. Possessions

(ot il bind e Ve i
ATASKA T
Juneau | Alaska Elec. Light & Power Co. KFIU 226 10
Ketchikan |_Roy R Thornton, Sunset Manor KGBU 229 500
ALGERTA
Algiers Colin & Fils DB 180 100
ARGENTINE
Buenos Aires Radio Tita LON 206.9 500
T Radio Pricto 100 250 1000
g Tomas Torres LOO 206 8 1000
Cirean Diario “Critica” LOR 222 1000
G Municipality of Buenos Aires LOS 285.7 5000
3 5 Francisco J. Brusa LOV 352.9 1000
T Grand Splendid LOW 300 1000
T Radio Cultura, LOX 375 500
B Sociedad Radio Nacional LOY 315.8 1000
e “La Nacion” Soc. A, B. C. 10z 3333 1000
z z: Gino Bocci Hios. B2 275 00
= 5 Circ Be ci Hnos. AlL o
B Sociedad Radiotelefonica At
i Francisco J. Brusa B1 1000
o Facultad de Ciencias Medicas c1
= Z Departmento Nacional de Higiene c2 v
Cordoba ‘Antonio Vanelli HY 275 20
A Sociedad Radio Comercial de Cordoba 381 100
“* Jorge Coen HAS 255 5050
T Diario 'Los Principios” 6 250 20
Hurlingham, FCP. Felix Gunther DA-1
La Plata, FCS. Universidad Nacional LoP 5 1000
Mendoza Ministerio de Obras Publicas LoU 350 500
Pedro B. Baldasarre M6 318 100
Monte Grande, FCS. ‘Argentine Broadcasting Assn.
" Ollivos, FCCA. Eugenio A. Vautier LOT 272.7 1000
Rio Cuarto ‘Arturo Rodriguer H5 275 100
Rosario Manuel Fugardo F4 260 100
San Fernando, FCCA. Americo Liberti D3 2353 100
Santa Fe Jose Roca Soler F1 279 20
R Sociedad Rural de Cerealistas 2 Tt 100
AUSTRALTA
Adelaide | ™ Central Broadcasting Co. 5CL BES 5000
5DN 313 500
“ SMA
= 5MC 273 500
Bathurst 2MK
Brighton 5 3PB
Brisbane Dr. V. McDowell 4CM 278 250
Radio Manufacturers Ltd. 3VB 337 250
oz Queensland Government 406G 385 5000
Hobart Associated Radio Co. 7ZL 525 250
Melbourne Associated Radio Co. 3AR 484 1600
@ ing Co. of Australia 3L0 371 5000

6



FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

Cogiaet Owner 1S | YRR &ty
AUSTRALIA d
Melbourne T 051 Mign & Coy e =0 e 3UZ 319 100
« ~ [ L] Hellier e 3WR 303 100
Mildura ) R.J. Egge S 3E0 286 100
Newcastle ~ | H.A Douglas & 20D 288 100
Northbridge Otto Sandel K e 2UW 263 500
Perth s ~ Westralian Farmers, Ltd. 6WE 1250 5000
~ | Oucensland Government 4RN 323 500
Sydney - ~ |_The Electrical Utilities Supply Co. 2UE 297 250
o= ~ | Durgin Electric Co. 2BE 326 100
= [ Farmer&Co,Ltd. Elidecs 2FC 1100 10000
T RS Broadcastings Sydney Ltd. 2BL 353 5000
Toowoomba Z Gold Radio Elec. Service | 4GR 204 100
AUSTRIA =55
G TEhchE Redlo varkaling Coe it 01 500
Vienna | Oesterreichische Radio-verkehrs Gesellschaft ORV 530 1500
BELGIUM 7 T
Brussels | Radio Belgique Co. == BAV. 265 1500
BOLIVIA i =Tt 3
Oruro = z Radio Club Boliviano o CPM 50—200 50
BRAZIL =1 5
Bahia [ RadioSociedadedeBahia | 250450 500
Bello Horizonte | _Radio Sociedade de Mina Geracs 500
Geare Radio Club Cearense 50
Curytiba | Livio Moreira B
Fortaleza | “Radio Club T 300
Goyanna T Benedicto Ravello =
Matto Grosso Radio Club de Campo Grande
Minas Geraes | JuizdeFora 5
“Para oy Radio Club de Para R
Parana | e
Parahyba ~ | Radio Sociedade de Parahyba Sk =i 3
Pelotas Radio Socicdade Pelotense A g
Penedo ST A. G. Oliveira y |
Pernambuco 55 Radio Club de Pernambuco e | 310 000
o Cia Radi e 250—380 500
- = Radio Sociedade de Jader de Andrada S5
i Radio Sociedade de Garanhuns == T
Petropolis Radio Club de Petropolis 5 | =]
Porto Alegre Radio Sociedade Riograndense e _RSR WC o 80
Praia Vermelha Radio Club do Brasil SQIB 320 500
Rio de Janeiro Radio Sociedade de Rio de Janeiro 381 1000
0 4 5 Radio Club do Brasil | ePE 312 500
R National Telegraph Service E s = 450 500
Sao Paulo Sociedade Radio Educadora B 310
ey " | Sociedade Radio Educadora Paulista | SQIG __ 450
Radio Club de Sao Paulo 350
Radio i 370
Dias Carneiro & Cia. 380—420
La Laguna 5 Servando Ortoll Delmotte AJ5 280 50
Las Palmas Canary Islands Radio Club 300 6
CHILE
Oficina Jose Santos Ossa CLAG 50
e Oficina Jose Francisco Vergara GLAD 50
Tquique Gildemeister & Cia: CLAE 100
& Oficina San Pedro CLAF 100
% Oficina Pena Chica CLAG 100




48 FOREIGN RADIO BROADCAST STATIONS INCLUDING U. 5. POSSESSIONS
[I— e T
i Ouwner Letters ieters Watts)
CHILE |
San Bugenio Rene Doneaud 230 25
Santiago Radio Corporation of Chile CBC 400—600 250
Chilean Radiophone Club CHAC 300 200
A Ferrocarril Transandino Chileno CLAA 200
s Carlos Buin Walsen 2 CMAA 240 20
| Sociedad Radio Chileana CMAB 480 1500
s | Castagneto Felli CMAD 320 100
S & Ministerio de Higiene CMAF 400 1350
Sociedad de Chile CRG 385 350
| "EI Mercurio” CMAG | 360 1000
N 5 Radio Comercial CMAE 280 500
R Pedro Arroyo CMAG 250 250
ZiR Cia Radio Transandino CMAL 260 100
Universidad de Chile CMAU 440 100
ORC 430
| ®rc 350 SO
| Harvey Diamond —|_oNAx =
w Jose Bellalta — | _cNAc i
Tacna | Ministerio de Relaciones Exteriores CMAT 365 TO00EE
Valparaiso Cia Radio Transandina ~|_cNaAD 265 500
W | Cia de Salitres de Antofagasta CLAB 50
Vilna del Mar | Antonio Cornish Besa ACB 400 50
| Antonio Cornish Besa CNAB
CHINA
Shanghai 3 Kellogg Switchboard & Supply Co. KRC 365 100
Tientsin Gisho Electric Co. oG s 50
Victoria ( Government | 1500
COSTA RICA I}
San Jose Government |
CUBA Z . |
Caibarien Maria J. Alvarez I 6BV 250 50
Camaguey Pedro Nogueras |7z 225 10
= Salvador Rionda |_7SR 350 500
Camajuani Diego Ibarra | evR 200 )
Central Tuinicu Frank H. Jones T e DR, 340 100
« Frank H. Jones e e | LG, 275 100
Ciego de Avila Eduardo V. Figueroa 0 7BY 25 20
Cienfuegos | Jose Ganduxe % 6BY 260 200
v 3 Antonio T, Figueroa 6CX 170 20
Eduardo Terry DW 225 10
T e | Luis Del Castillo 3 6GR 250 10
7 Juan Pablo Ros 6GF 190 50
" Eligio Cobelo Ramirez 630 275 10
Valentin Ullivarri 16AZ 200 20R
Credito y Construcciones Cia. 2HP 295 100
Tulio Power =TT 270 20
Frederick W. Borton 26X 320 10
et | Albertos. = | 2AB 235 10
5 =5 | Cuban Telephone Co. - PWX 400 M0
T | Jose Leiro 2L 275 50
AT | Alvara Daza 2K 200 20
. “E. Sanchez de Fuentes 2KD 350 50
TR | Fausto Simon 2MN 270 30
esiere . v G| R 2EP 355 400
B Humberto Giquel 2CG 350 15
“ Bernardo Barrie 2BB 255 15
w Frederick W. Borton 2BY 260 - 100
“ Luis Casas 2LC 250 30




TFOREIGN RADIO BEOADCAST STATIONS INCLUDING U. S. POSSESSIONS

49

S Owner el v | VRS [
GUBA 5 T g
Havana ‘Westinghouse Elec. Co. 2EV 220 100
e | JulloRoweRs e s s e e 2HS 180 50
B Jose Lara 3 2LR 235 50
@ ¥ Manuel y Guillermo Salas MG 280 20
g R. B. Waters 2MK 8 g
¥ DR = 360
e % Oscar Collar Orta 1 |7 30L, 300
w | _Roberto E. Ramirez R e 230 20
« | Roberto E. Ramirez 3 20F 265 10
= o Manuel Karman 2RK | 310 20
i3 Raul Karman 2RY s 0
= Homero Sanchez 282, | 180 Too7is
| Amadeo Saenz - 2WW 210 B,
“ = | Antonio A. Ginard CZ 2 BAXX, 150 50
w 2 Raul Perez Falcon ot el 2D 105 205
T Heraldo de Cuba. 2HC 275 500
Leopoldo T. Figueroa SEV 360 10
Ernesto V. Figueroa 5AZ 200 50
7 Leon Gonzalez Velez 5BY 190 10
Nueva Gerona Tsle of Pines Telephone Co. P ) 225 20
Puerto del Rio | Antonio Sarasola 1AZ 275 S0 e
Sagua la Grande Santiago Ventura T Rt 6HS 200 TR
Santiago Alfredo Vinnet g SFU 225 15
Pedro C. Anduz sDW 275 50
@ Alfredo Brooks SAZ 240 o
5 Ceferino Ramos SIR 190 20
@ = | Alberto Ravelo $BY 250 100
S Guillermo Polanco SHS 200 20
Tuinicu Frank H. Jones 6XJ 275 50
CZECHOSLOVAKIA
Brunn Radio Journal OKB 750 1000
Prague Radio Journal OKP 513 5000
DENMARK
Co ¥ Copenhagen Radio Broadcasting Station TR 348 500
Soro Ministry of War | 1150—2400 1000
EQUADOR g
Guayaquil |_J. Puig Verdaguer
FINLAND &
‘Hango Nuoren Voiman Liiton Radiohydistys | 259.6 200
Civil Guards of Finland | 522 500
Jyvaskyla | Nuoren Voiman Liiton Radiohydistys 301.5 10050 %
Mikkeli Nuoren Voiman Liiton Radiohydistys s61 100
Pori Nuoren Voiman Liiton Radiohydistys e 2553 100
Skatudden Military Station Radio Di 318 750
St. Michel Nuoren Voiman Liiton Radioyhdistys 61 500
| Nuoren Voiman Liiton Radiohydistys 3NB 393 BE
Tampere | % 3 250
Uleaborg 233 100
ICE
Agen Dept. of Lot et Garonne 28D 318 250
Grenoble Ministry of P. T. T. 380 150
i Ministry of War | o6a 1800 500
Lyon Ministry of P. T. T. YN 4823 500
« Radio Lyon 280 2000
Marscilles Ministry of P. T T. 340.1 300
Mont-de-Marsen 366 300
Montpellier | Societe Languedocienne de T. S. F. 168 100
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Countries and can Wave Length Power
Ciies Owner Leders Olecers Watis)
£ Ecole Superieure de P. T. T. I 459 4 500
"~ | Eiftel Tower, Army THRaED 2200 4000
Iz ~ | Societe Francaise Radioelectrique 3 SAT 1780 o 400
= = Petit Parisien A 345 500
% ~ | Cie. Francaise de Radiophone <5 | 1750 4000
Pic du Midi | | 350
St. Etienne Radio Club Forezien B 220 50
Toulouse Acrodrome s ~ MRD 315 2000
& La Radio = g 4351 2000
GERMANY
Berli Koenigswusterhausen Deutsche Welle A. G. | _AFP 5000
o Vox Haus Funkstunde AB 2250
T Witzeben Funkstunde A. G-
Bremen ~ [ Nordische Rundfunk B 1500
Breslau Schlessische Funkstunde 3 = 4000
Dortmund Westdeutsche Funkstunde
Dresden R Rundfunk | 750
Elberfeld Westdeutsche Funkstunde
he-Main R LP. T
by % [ Rundfunk 3
Gleiwitz Schlesische Funkstunde 1500
Hamburg e Nordische Rundfunk EG 750
THanover | Nordische Rundfunk 1500
Kassel Sudwestdeutscher Rundfunkdienst T80
Kiel | Nordiche Rundfunk 3 -
Ostmarken Rundfunk
Leipzig Mitteldeutscher Rundfunk | MR
Munich | Deutsche Stunde in Bayern T e A
Munster | Westdeutsche Funkstunde | 2
Nuremberg ~ | Deutsche Stunde in Bayern At 5030 o ik
Stettin ~ | Funkstunde A-G. T 241
Stuttgart | Suddeutscher Rundfunk OKP 446 1500
HAWAIL | =
Honolulu Honolulu Advertiser KGU 27006 | 500
HUNGARY — IR e
Budapest Muegyetemi Radio Club MTI 1000
9 Magyar Tavirati Iroda I 2000
ICELAND i ]
Reykjavik | 30 H00Rs?
INDIA T
Bangalore Tndian ing Co =
Bombay Walter Rogers & Co. X 226
o« Bombay Presidency Radio Club 2FV 5 387 220
Calcutta T Tndian States & Fastern Agency AT 425 1500
Karachi ' Karachi Radio Club p 45 40
Madras Crampton Elec. Co. | 220 120
Rangoon e Radio & Wircless Club of Burma 450 40
IRISH FREE STATE 3 s
Dublin L Government ok [P aRN, 3909 1500
TTALY : g [
Milan | Unione Radiofonica Italiana T M 308 1280
Rome Tnione Radiofonica Italiana = 5 IR0, 35 1200
JAPAN
Nagoya Nagoya Radio Broadcasting Co. JOCK | 360 1500
Osaka Osaka Radio Broadcasting Co. JOBK 385 500
Tokyo Tokyo Radio Broadcasting Co. JOAK 375 1000
PETY % 80 2000
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St Omner e ’ s
MEXICO T
Tederal Govern (73 325 250
o “Telefonos Del Gobierno del Estado de Chihuahua ZCF 310 250
& Compania Telefonica XIGE 500 500
Guadelajara Radio Club—Degollado Theatre 280 10
iz | Federal Military Command FAM 90 1000
Castulo Llamas GYR 75 250
Partido Socialista del Surestan CYY 549 100
Efran R. Gomez, GYA 300 500
Jose J. Reynosa (E1 Buen Tono) CYB 275 500
Miguel S. Castro (La High Life) CYH 375 100
“El Universal”” CYL 400 500
Martinez y zetima s CYO 425 100
celsior Parker ey 325 500
i La Liga del Radio L|EeYT w0 | 100
S Departmento de Educacion CZE 350 500
Tk ¢zt 50| 100
e Fabrica Nacional de Vestuario ] 500
e F. C. Stephenex 1’ 250
Monterrey Roberto Reyes CYM 275
Oaxaca TFederico Zonilla CYF 265 )
Puebla Augustin del P, Saenz CYU 312 =l
Saltillo Colegio Atenco Fuente 450 135
Tampico GYE 360 100
B Alberto Tsaak cYo 322 100
Vera Cruz " Ministerio de Communicaciones cYG 300 500
& . G, 250 .| o 50,
MOROCCO |
Casablanca = Radio Club de Moroc CNO 250 500
NETHERLANDS
" Hilyersum Nederlandische Seintoellen Fabriek HDO 1050 1000
NETHERLANDS EAST INDIES
Soerabaya Club, %
NEW ZEALAND
Auckland Newcomb (Ltd.) 1YL | 260 500
2 The Radio Broadcasting Co. of New Zealand 1YA 330 200
= La Gloria Gramophone Co. 1B 275 50
@ L. R. Keith 1YD 330 50
Christchurch Radio Broadcasting Co. 3AG 210 10
Dunedin Otago University 4X0 140
&) British Electrical & Engineering Co. 4YA 310 500
= Radio Supply Co. 4Y0 370 500
o Radio Broadcasting Co. VLDN 380 750
Gisborne Gisborne Radio Co. 2YM 260 500
Napler B. C. Spackman 2YL 190 100
Wellington Broadcastings Ltd. 2YB 275 S
A Radio Broadcasting Co. 2YK 295 120
Whangarei N. C. Shepherd 1YC 250 15
NORWAY
Bergen Bergen Broadcasters 358 500
Oslo | Broadcasting Co. A. S. OSLO 381 1500
PERU
Lima Peruvian Broadcasting Co. OAX 380 1500
= “German Gallo 50A 250 20
“ . Enrique Perez 404 250 20
- Augusto Gilardi 304 250 2
PHILIPPINE ISLANDS
Tioilo KPM 400 500
Manila T, Beck, Tnc. KZIB 260 20
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Cities Owner Letters Ofeters) Waits)
PHILIPPINE ISLANDS
Manila Radio Corp. of the Philippines KZKZ 270 500
G Far Eastern Radio, Inc. KZRQ 222 500
POLAND
‘Warsaw Government PIR * 380 700
PORTO RICO
San Juan Radio Corp. of Porto Rico WEAQ 340 500
PORTUGAL
Lisboa Grandes Armazeins do Chiado PIAA 320 500
Government Wireless Station cry 2450 1500
RUSSIA
Moscow Sokolniki 1010 2000
2 Trade Union 450 2000
i Lubovitch | 365
@ Union of Soviet Workers 675
= Comintern RDW 1450 12000
E Radio-Percdatcha 400 2000
Leningrad 310-240 2000
Niji-Novgorod 253 1000
Kiev 1000 2500
SAN SALVADOR
San Salvador Government of Salvador AQOM 452 500
SENEGAL
St. Louis Senegal Radio Club 300 100
SPAIN
Barcelona Radio Barcelona (Hotel Colon) EAJL 325 1000
= Radio Catalana EAJ13 460 1000
Bilbao Radio Club Vizcaina EAJ9 415 200
Z Radio Vizcaya EAJIL 418 200
Z Armando de Otera 383 200
Radio Cadiz EAJ3 360 200
Juan Taborra-Tahera EAJ10 330 1000
Cartagena Enrique de Orbe EAJI6 335 150
2 e EBX 1200 1000
Madrid Radio Espana EAJZ 338 300
s Escuela Superior PIT 458 1000
it Antonio Castilla EAJL 305 1000
5 Radio Iberica EAT6 392 1000
* Union Radio EAJ7 372.4 1000
Z Radio Espanola EAII5 490 1000
8. EGC 1650-2200
Malaga Spanish Telecommunication Co. EAT25 325
T “Alfonso Villota 325
Oviedo (Cima) “Arturo Cima EAT19 310
a3 EAJI2 345
Salamanca | EAJ22 290
San Sebastian Sabino Ucelayeta. EAJS 3456
Sevilla Manuel Garcia Ballesta EAI7 330
* Jorge la Riva, EAJ21 300
“ Radio Club Sevillano EAJ5 350
Valencia EAJ24 360
Jose Lopes Azcar EAJ14 400
Zaragoza EAJ23 325
STRAIGHTS SETTLEMENTS
Singapore “Amateur Wireless Soc. of Malaya 270 100
SWEDEN
Boden Radiotjanst SASE 1350 500
Eskilstuna Radio Club SMuUC 243 150
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s Owner i Y| Vadar fie)
SWEDEN | |
Falun | smMzK 370 0
Gaevle Radio Club | _SMXF 325 200
Goteborg. Radiotjanst 7 | sAsB 290 500
Jonkopings Jonkopings Rundradiostation SMZD 265 200
Karlsborg ot SASF 1350 50
o 196
Karlstad Karlstad | _SMXG 355
Linkoeping Radio Club. SMUV 467
Malmo Radiotjanst SASC 210 5
Radio Club = SMVV 260
Stockholm iotj: SASA 427
Sundsvall | Radiotjanst | _sasp 545 0
Trollhattan Trollhattans Rundradiostation SMXQ 345 50
SWITZERLAND
Berne Gen. Post & Telegraph Office 302 1500
Geneva 5 Radio Broadcasting Soc. of Geneva 760 500
Lausanne 3 Lausanne Radio Society | HB2 T
Zurich TR Zurich University RGZ 515-630 500
Z Zurich Radio Genossenschaft sia1 500
TUNISIA a1
Tunis French Army o OCTU—TUA | 145045 500
UNION OF SO. AFRICA
Cape Town Cape Publicity Assn. WAMG 375 1200
Durban Town Council 400 1200
‘Associated Scientific & Technical Societies B 438 000
UNITED KINGDOM
Aberdeen British Broadcasting Co. 2BD 97,1 1500
Belfast | British Broadcasting Co. 2BE 438.7 1500
| ritish Broadcasting Co. 5IT 476.6 1500
| British Broadcasting Co. 6BM 385 1500
Cardift | British Broadcasting Co. 5WA 351.6 1500
Daventry |~ British Broadcasting Co. S 5XX 1600 16000
Dundee 3 British Broadcasting Co. G 2DE 330.5 200
i British Broadcasting Co. 2 B 328 200
Glasgow 2 S 55C 421.6 1500
Hull 6KH 335 00
" Leeds-Bradford s 28 3135310 7
Liverpool British Bro o 52 6LV 313 200
London Tritish Broadcasting Co. 2L0 362 3000
British Broadcasting Co. 2T 376.8 1500
Newcastle British Broadcasting Co. |_5NO 039 1500
7 British ing Co. NG | 3% 1500
Plymouth British ing Co. B 5PY 338 200
Sheffield British Broadcasting Co. = 6FL 3035 200
Stoke-on-Trent British Broadcasting C: 65T 306 200
Swansea British ing Rbed % |l BEK 182 200
URUGUAY
™ B Radio i CWOZ 320 500
3 =  Diario “El Dia”" T GWOR 375 50
o Danree & Cia e CGWOF 300 200
W Templo Metodista —[_cwoG 325 100
« Tnstituto CWOB 240 500
B General Electric Co. of Uruguay GWOS 500
VENEZUELA
~ Caracas Empresa Venezolana de Radi AYRE B 1000
YUGOSLAVIA
Belgrade | Cic. Generalle De T.5. F. T 1650 2000
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A Message from WRNY to the

Radio Folks

By CHARLES D. ISAACSON

QU and I and all of us, in radio
have such wonderful, perfect
Dpponumt
To do big things for America, for
civilization, for progress, I would be
Toathe to go to my desk or our micro-
phone if I thought the only occupation
we had was sending out entertainment
—even the very best.
1 dream of the service of radio for
great and good causes.
The other night, Dr. Stephen Wise
(the eminent divine and the man whom
the late William Jennings Bryan char-
acterized as the most eloquent man in
America) was our guest at WRNY
and gave a beautiful thrilling message.
He was so amiable, so generous, that
I was touch it. e listened to
my thanks, and lg.mmg over half whis-

pere ear, “It was for a good
cause. the thing that appeals
to me—a cause. I'll do anything for
a—Cause!”

]hdm lns the opportunity to work
for great causes.

Not for propaganda. Not for slip-
pery, sly, sneaky side-alley schemes.

But the greaf human vital causes.

For America, and all demands of
the nation. For God, and all godly
enterprise:

For enlightenment. For broad, free,
sweeter thinking. For taste. For good
taste. For better taste.

So over in our studio, we are trying
to keep ourselves attuned to the call
letters of the divine and human trans-
mitters wh|ch z\ppml for right and
order. We so much. We are
not snfhuentlv sensitized yet to catch

Program Director, WRNY

everything. There are interferences,
many. And there are as you can well
imagine, many material things whi m
are calling for their place. We
not compromising. But we are ﬁndm&
the best way we can to keep the ideal
and the practical in intimate and
friendly relations.

But we need you.

We need your help, and your
gestions.

WRNY invites the radio folk in sta-
tions everywhere to set up an Ex-
change of Tdeas.

1 will make a proposal to you now,
clearly and any or all of you, who
write to me, I will carry my promise
through to the letter.

WRNY will exchange a letter of
ideas with any other station anywhere.

Tell us the different things you are
trying to do which are constructive,
and WRNY will tell you of its fine
Tell us what you have found
and deserves  support, and
WRNY will do as much with you.

Go further: Tell us the novel ideas
you have ammpml in straight pro-

ma send you
e outline of WRNY'S attempts.

Chronicle your account of the good
and bad things in announcing in sing-
ing, playing, ensemble work—and let
us in on your discoveries. We'll do
the same.

Out of this there may come some-
thing more than good for us, and our
individual_audience, or_good for you
and your individual audience.

There may ie by real Fraternity

sug-

we

of Radio, developed from the angle of
Service to Great Causes.
And that is what I am coming to

ow.

WRNY will be glad to lend its aid
to the organization of the Radio In-
ternational Mutual Service Association.
That sounds important, It doesn't
really explain itself. Peﬂnps many
better names will occur to

The membership will be mmnm( all
who serve in mdm and are interested
through radio, to serve Great Causes.
The purposes will be to create an
change of Ideas, and to band to-
gether <ucnzll\ for campaigns, offenses,

At the present time,
no banded army of radio.
There are chains of stations, yes.

But if it seems desirous that all
radio get behind a plan for '\mcnca.
or for God, or for any great need—
there is no central channel for meeting
all the strategic spots.

WRNY invites (orlcspondcncc from
all in radio work. Particularly from
executives, program directors, studio
‘managers, i

WRNY invites suggestions.

WRNY invites an exchange of ideas.

But principally we should like to
leave in this little message, one tiny,
tremendous thought.

Radio used to destroy or malign is
vicious.

Radio used to create and develop and
sow seeds of beauty and worth is
noble.

Let us all together strive to use our
strategic positions to lead radio in the
direction of service to mankind.

WRNY

NEW YORK
374 Meters—802 (kc.)

Owned by the Publishers of:
RADIO NEWS—SCIENCE and INVENTION—
AMAZING STORIES—RADIO LISTENERS’ GUIDE AND CALL
BOOK—MONEY MAKING—RADIO INTERNACIONAL (Spanish)
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HE red-hot mysteries of the
writer’s profession have gradually
sceped out to an unsuspecting public.
Consequently when I say this
in hot August the logic thereof is
ily understandable. At worst that fact
can only cause the supposition that T

have been affected by the heat. No
other reason could convince anyone just
why a_technical writer should drop

from his dignified realm into outlands
of less fascinating writing.
The reason is an altruistic one—and
not so altruistic, as will be divulged.
i

Christmases come and go, and amid
a job-lot of rejoicing and happiness
there always creeps one 'chill figure.
Momentarily, merely for the sake of
argument, let’s grant that some of the
fun of the holiday is due to the giits
and that not a small part of the pleas-
ure they deliver lics in the element of
surprise, particularly when the surprise
bigger or a better gift.  All
granted; if we observe this i
we find “t mbolic_and “he
represents the men of the family. Ts
she? surprised or is “he’ ikely to be?
improbable. Last Christmas “he”
ived a pair of socks, two handk
a tie, two more handkerchie
er tie. Christmas before- —but
why go back that far ? No one else will
Everyhody will remember last Christ-
mas and the result will be a surplus of
socks to balance the previous handker-
chiefs unless a birthday or unexpected
splurge has disturbed the balance al-
ready. For this creature the faintest
trace of thought prevents surprise; for
that matter instinct does. Sym-
bolic man and his sunless Christmas

are my reason. I would come to his
assistance and hence to_the

of the men of all famili
the man in my own fami )y
become le<s altzuistic, aye, T even ap-
proach the practical.

Let me plcad I assume the proper
posture; left foot forvard, right hand
up. No— foot— Teft
e e e
ture is assumed. I beg that al
families, especially the women-folk
(why is_that hyphenate more polite
than plain “women”—parenthetically,
again—I don’t mean homely—) will

“HOO-00-RA-A-A-EEE |

TELL THE WHOLE WORLD
I 6oT MADAGASCAR

i

i) Christmas W1th Modern
Improvements
ByL. W HATRY

ke this Christmas one for the exer-
cise of the ingenuity to the purpose
of surprising that indubitably neces-
sary device, the husband, by not buying
ties or handkerchiefs. He

the present
but which he might deny himself
after giving all _this
wander

something he may want

Nor
advice will I
off satisfied with the theory
and unable to propound and plan the

practice as well. R! At the
same time, this being designed for a
radio magazine, 1 being one of that

16 e s a DX hound, nothing could please him more than parts for a set which can get distance.
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category labeled “radio-bug” and my
knowledge specialized in radio, this
tirade will keep within the limits thus
ically acquiesced to,
n has one of three prominent
bents which his folk can sift out for
themselves. He has a bent for DX or
distance, new circuits and apparatus;
or, he likes most 1])01\( radio that which
occurs at the work-bencl and he is a
connoisseur of Lools, or, much rarer,
he aches for knowledge of radio and
reads his idiotic head off. The ma-
terial to be mentioned will follow a
similar categorical arrangement and
most of it is too technical and mys-
terious for anyone to remember so it
will only be necessary to carry the
article along and get the clerk to read
the mame of the particular thing
wanted.,

Now then, to get to the matter of
the moment. There are, you know, set
kits—or kit sets, have it as you will.
These cither contain the complete set
of parts, from the smallest nut to the
panel, or else they contain merely the
essentials such as coils and condensers.
There are super-heterodyne set kits,
four-tube set kits, six-tube set kits and
so on. One of the popular ones for
this winter is for the construction of
a short-wave receiver or a multi-wave-
band affair. It is the former in par-
ticular, though, that makes many a
fan’s heart beat faster because he has
probably tried many of the standard
things and now he wants to play with

impractical and the “ads” or an inad-
vertently dropped word will put one on
the right track.

RS' GUIDE AND CALL BOOK AND RADIO REVIEW
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standard instruments. For most, a
double scale voltmeter is a very useful
piece uf,eqmpmem This is a meter

—F'GOODNESS
SAKE - HEY

You Al
“CRUSHING |
MY RIBS .

Father's enthusiasm becomes demonstrative over a battery climinator for his Tadio set.

The automobile accessory-fiend has
his counterpart in the apparatus-hound
who loves his set accessories. This

THERE ISNTANOT‘HER
SET LIKE IT ANYWHERE
— ITS THE A(CESSORIES

D

e ~

THAT MAKI ES THI
ET —

‘The automobile accessory-fiend has his counterpart in the apparatus-hotnd who loves his sct

the short waves. Silver-Marshall
makes a set of cute short-wave coils
and the condensers to fit—a kit. So
veral others, Bremer-Tully, Aero
oil, Hammarlund, etc. Look at the ra-
dio magazine ads for “short-wave coils
" Standard set kits are made
by so many manufacturers that a list is

fellow wants meters—ammeters, volf-
meters, milliammeters, wavemeters,
three-reading meters, any meters at all.
Any good standard meter is generally
s;msfauorv and your “ads” can form
your judgment in lhat line. Jewell
Weston, Hoyt and Sterling are the
names of a few manufacturers of

designed for table or other flat use
which is arranged to measure the volt-
age of the “A” battery and, by means
of correct wiring, of the “B” batteries
as well. There is a combination am-
meter 'md »olrmeter for use with dr
cells and “B” baf this is
tremely Three-reading

or
three-scale instruments read three dif-
ferent voltages, each higher than the

useful.

other. The wavemeter is an instru-
ment for measuring the wave-length of
incoming signal. A good one is made
by General Radio and the device will
serve as a wavetrap as well—and be it
‘mentioned that a wavetrap helps reduce
interference. ~The Hanscom wave-
meter is a handy little device which
acts asa mmnnue broadcasting station
—hint to a “bug” about that!

And (lme are a thousand varieties
of loudspeakers, a dozen breeds of
headsets, many, many brands of dials
from slow motion to hardy creepers,
with all modern improvements includ-
ing electric illumination and we
wouldn'’t be surprised to learn of run-
mng water, showers, low center of
g d a new 90 de

Tu s not forget the “B” eliminator.
‘Women I as men want that.
They like the idea of light-socket at-
tachments in place of batteries. The
fan simply hungers for one and there
are gobs of good ones ready-made as
well as kits to permi¢ home assembly.
The latter, particularly are as varied
the year is long. The ads will help,
they are generous that way, ch! how
well they will help.




Tools

For the fellow who likes best the
construction work, who loves to tinker
with tools among the fascinations of
radio, 1 have much sympathy; for
families have a deliberate way, not in-
tcmlomlly insulting, of not thinking

uch s sort of thing, of saying
AE Uf remaining abysmaily ignorant
of it all.

Take a little device such as a screw-
driver. It graduates from the watch-
maker’s tiny point to the browny blade
of the machinist—extremes always are
used to illustrate. While the radio-bug

deals with neither extreme, neither is
his hiobby something to limit the choice

— i

/&
f

What most men ean find in a fine collection of

more about a. cross-cut saw that Fings

simply to a screw-driver. He must
have a short screw-driver with a not
very wide blade, and certainly a thin

one, which has a h:mzl[c las
to be gripped firmly. This is his gen-
eral utility the
regular work. One screw. 4111\ er is too
plebmn a present, though, and that’s
where a treatise like this comes in. He
needs as well at least two others. Ome
is comparatively short, but the blade
must be very narrow and should be
thin. This is used for getting at tiny
set-screws. And he needs one
blade no narrower than the utility one
but the length of which is at least twice
as much, and then he can get as far
down into things as necessary for re-
caleitrant screws. Similarly a fourth
screw-driver might be added by having
another long-bladed one whose blade is
narrow enough to cope with the tiny
set screws, The four, of good quality,
would make an attractive set. These

f
DN
&

plain screw-drivers are not the limit
by any means. There are purchasable
sets consisting of a handle and various
sizes of screw-driver blades. There
are ratchet screw-drivers, the handle of
which will turn at choice, in either di-
rection free from the blade so that the
hand need not be loosened nor removed
and which often make screwing a one-
hmd job inste two. These all

me ‘in various gmdcs at various
prlms.

And pliers! A fellow can make a
set with no more than a satisfactory
pair of these and a couple of good
screw-drivers. There are three kinds
that every set-constructor likes to have.

¢ likes to have a side-cutter inva small

tools seems a mystery—but they can rave
true’ than' the natural beauty shows,

size, one pair of very long-nose pliers
and a wire-former. He can then ‘do
practically anything he wants to with
facility. Yet these are hardly enough.
Tor heavier work a larger size of the
side-cutters is valuable; and for the
sante kind of work a plier normal to
the automobile is useful. Then for
cutting in corners and other odd places
he needs a diagonal pair of pliers. This
last plier has merely two cutting blades
coming somewhat to a point and set
at an angle

The drill is a third utility tool. It
is useless without drill-bits; the latter
being the points that make the holes.
These come in various styles. The
radio man needs a fairly high-speed
one and it is better to stick to some
standard brand in this line.

Drill-bits come in sets. The type to
buy for radio work, which generally
deals with wood, composition and metal

RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

indiscriminately, is the high-speed drill
bit. The cost is only a trifle more pet
drill andthe lasting power is much
greater than the more normal types.

Saws have a variety positively as-
tounding to the unwarned. However,
the radio-bug’s need is limited. He
should have two. He should have a
hack-saw with a thin blade and a dozen
extra blades to fit. This is used for
cutting metal or similar purposes where
it will be handy. His other saw should
be one of the familiar hand type in
cross-cut style.

A more useful device than the vise
is nnlilwly where much work and tink-
ering is done. A small one is very

valuable, and if the equipment is in-

creased it should be with another and
much larger one for taking care of
extreme sizes. These come in suffi-
cient varieties to make a connoisseur
2o into raptures.

This is becoming over long, yet there
remain rulers, rules, squares, dividers,
seribers, and the small rethreading
tools, taps and dies, and so on. And
yet I've failed to mention files, one of
the most varied of small tools. Well
let’s stop anyhow. There have cer-
tainly been estions enough in the
space used already to provide any bug
with a satisfactory Christmas, devoid
of socks, ties and handkerchiefs.

The Man with the Ache to Learn

He has an incurable disease. Tt can
be submerged under necessity but un-
less it has been dulled thoroughly by a
long stretch of years (then is his true
spirit broken) it will bob up ever irri-
tating or compelling. For him the  pres
ent of a wanted book, or a subs
or two to some coveted mag:
be manna from heaven. The new:
dealer can provide the addresses of the
magazines and the names of them, but
don't depend on him as to suggestions
regarding their worthiness. When in
doubt about anything try to go to a
man that knows something about it, be
frank as to the case and then ask your
questions. A good radio man inter-
ested in the technical side of things
can offer the most accurate assistance;
o to one or write ta one. Radio maga-
zines, most of them, run book review
departments that can help in the choice
of the book. But it is from the victim
himself that the best suggestions come
with a little diplomacy dangled around
as a line to catch them with,

L’Envoi

T want to exit with a graceful bow
but T really have nothing to say (an-
other mixed metaphor). So, I say it,
and look at you with pleading eyes that
cry: “Now, do the right thing.”



ECRETARY HOOVER has esti-
mated that more than 5,000,000
American homes are equipped with
radio sets. Practically every set needs
servicing at one time or another so it
can rcad\lv be seen that expert radio
men are bound to be in great demand.
Modern sets, while simple to operate
are more or less complicated in
construction. Haphazard knowledge
picked up by the “cut and try” method
is no longer adequate. The radio set
of this present (lay and age with its
three or four stages of radio frequency
amplification and three stages of audio
amplification, operating on a loop,
rom the light socket, is a far

eral years ago.
pert” with knowledge sufficient to fix
the old style sets finds himself de-
cidedly up against it when it comes to
1927 models. He finds that he needs
special training and in answer to this
great need, schools have been estab-
fished which supply the authentic
knowledge about radio necessary to
keep the v: t army of radio fans satis-
fied. Classroom instruction is
vided for, (ho5e able to attend either
day or night classes, while a home
study course is furnished those whose
circamstances prevent them from
actually attending the classes.

The work in the classes is divided
into lectures on electrical and radio
theory and actual laboratory work on
commercial radio sets. The practical
work includes modern receiving set
construction, trouble finding, assembly
and adjustment.

A number of graduates of radio
home study courses have done remark-
able work as a direct result of the in-

Phota by courtesy of Radio Institute of Americal

structions received. One of the
illustrations shows the interior of the
transmitter house of WEMC at Ber-
rien Springs, Mich. This station,
which uses 5000 watts and cost $100,-
000, was built by Mr, John Fetzer,
shown standing., ~Mr. Fetzer, who is
only 26 years old, is a graduate of a
wefl-known radio home study course.
He dcs(gned and built this station
without assistance.

The demand for men able to service
radio receivers, is not the only one
Deing met by the special radio school:
Operators are being trained for ship

Photo by courtesy of National Radio Institute

The Natrometer s  mechanical code sending

Nery "useiul for home.s study of
radio code

and shore commercial stations and
engineers are turned out, capable of
installing and operating broadcast sta-
tions.

One of the illustrations shows a de-
vice known as a Natrometer, used for
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teaching students the code at home
without the assistance of a human in-

structor. It gets excellent results and
s many to be more
efficient than a human code 1n<tructol
Another similar machine is known
the ()mm;:l ph.

It is unlawful to operate a radio
transmitting station of any kind with-
out a government radio license. These
licenses are divided into eleven class-
ifications, ranging from commercial ex-
tra class to amateur second grade.
o pass the commercial extra first class
examination, the operator is required
to ha\L 18 months’ experience on a first
first grade license, pass a tech-
o e grade of 859
and a code examination of 30 words
per minute in Continental code and
words per minute in American Morse
Code. A radio broadcast license re-
quires a code speed of 12 words per
minute and a grade of 75% in the tech

al examination. To obtain an
amateur first grade license, the appli-
cant must have a satisfactory knowl-
edge of the apparatus he wishes to
operate and of the regulations of the
International Radio Convention and
Acts of Congress relating to inter-
ference with other radio communica-
tion and of the duties of all operators.
He must be able to transmit and re-
ceive at least 10 words per minute in
the Continental code and l)c able to
recognize distress and official “keep
out” signals. The second grade ama-
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teur license is issued only when the
applicant  satisfies the inspector in
writing that he has the ability to pass
the first grade license but cannot re-
port for examination. The inspector
may, at his discretion, waive exam-
ination.

[he code test for operator’s examin-
ations consists of messages with call

letters .md regular preambles, conven-
and

tional signals, abbreviations dd
phrases, In 1o case does it consist of
simple reading matter. The test is con-
ducted by automatic i The

Promotions that occur in the ranks
and the large proportion of operators
who lca\e shortly after they take up
this ke for great opportun-
e T opcmtm" It may be re-

called that the present Vice-President
and General Manager of the Radio
Corporation of America was a former
operator.

Conditions aboard ship are

The illwtration at the left

the interior of broad-

e Wation, WEMC baie
Mr.

Photograph by courtesy of
~Nattonal Radio Institute

generally good, operators being classed

peity officers. Inasmuch as there is
generally little communication when a
ship is in foreign ports, the operator

8

applicant is *required to receive
perfectly for one minute out of five
minutes’ transmission at the speed re-
quired for the class of license he de-
sires to obtain. Applicants are always
given credit for the maximum speed
attained. A sending test is given as
well as a receiving test. The technical
examinations call for a diagram of
transmitting and receiving apparatus,
knowledge of transmitting apparatus,
knowledge of apparatus,
knowledge of care and operation of
motors and generators, knowledge of
batteries, of International
Radio Laws an
Regulations and actual operating ex-
perience.

Those interested in radio operating
are broadly classified as f
young men who see
life carcer. The:

i
sually remain

two to five y

tions as chief radio operators aboard
ship ‘or as radio operators on trans-
Atlantic liners or as engineers of
broadcasting stations. Second, young
men who need money for college
courses or for similar purposes. These
men stay at the job during the summer
season and return to college with a
world of experience from e
and with money enough to see (hem
through the fullnv\m s>m ter— nc
the minimum wage f Shore
is $85 a month, plm Im:ml o <Iecp—
ing quarters. A third class of young
men are those wl\o go into radio oper-
ating for a year or two to see the
world and to gather a familiarity with
foreign customs that will be broaden-
ing to them in future life.

usually has a chance to go ashore and
Radio’ operating is
one field where a man must “know his
stuff.” e has managed to crawl
through [hc guvernmem examinations

——

Pioto by courteey of Radio
Institute of America

[ ———

with a minimum of knowledge, his in-
competency soon shows up in service.
The vastness and importance which

radio has assumed in these last few

international force which is shaping
the progress and habits of nations.

Titustration by courtesy of The Ommigragh Mfy. Co.
e omnigraph s 8 comenient instrument for
teaching the embryo radio operaor fhe code.
Tt takes an army of men to supply
and maintain the radio sets now in
operation. Not only because of the
tremendous size which the radio in-
dustry has already attained, but also
because of its constant development
and growth, radio more than any other
industry, calls penls(em‘y fur more
and more new men. not
the ranks and nhm]hhons of ne\\'

cquipment are continually opening up

responsible and well-paying positions
for_operators, mechanics,  salesmen,
engineers and executives. But the

most important requisite of all is a

Students Team by
e thaniae
Cectrical apparatus,

Photo by courtesy of Radio
Tustitute of America

thorough knowledge of radio—and this
is the knowledge which the modern
radio schools and institutes are pre-
pared to impart.

Students taking home-study courses

generally obtain practical experience
through outside work, thus being able
to earn while they learn.



$200.00
Set Building

Contest

Seven Best Sets Will
Receive Cash Prizes

WT‘ are constantly in receipt of
letters from our readers telling
s of the wonderful success they have
had in building the sets described in
the Radio Listeners’ Guide & Call
Book. Many of the set builders, al-
though following instructions, as re

gards the circuit described, change uu

is @ top view of
ontest receiver.

Here
peci

descriptions herewith show a set which
was_built according to data for the
Bodine Radio Frequency Set given in

layout or add certain w
result in better tone quality, increased
selectiveness or sensitiveness or sen-
sitivity or in some way improve the
npcrn(inn In some cases this improve-
me: e result of exhaustive experi-
memanon while in others it is purely
accidental.

No matter how arrived at, we want
to know what you have accomplished
along these lines, so that other readers
and set builders can take advantage of
this knowledge and improve their sets
also.

To make the matter more interest-
ing, we are offering $200.00 in prizes
for photographs and descriptions of
the best sets built according to instruc-
tions in this and the Fall (1926)
issues of Radio Listeners' Guide &
Call Book which incorporate additional
worthwhile refinements or improve-

A front panel view of the specimen contest receiver des
structor has made his primary effort foward simplicity of controls.

ments made by you. The cumhnom
of the contest are given below. Phot
and descriptions of prize-winning :e(<
will be published in the next issue of
this magazine. _

Tn order to g
is expected,

an example of what

¥k photographs  and

$200.00 in Prizes

for dexiption snd ghowarighis of the
est s

that all entries must be in our hands at
that time,
PRIZES

Filth, va(h .nu Szv:m)\ Prizes,
.85,

00-$15.00
$200.00

d herewith. Note that the cone
the June, 1926, issue of Radio Listen-
ers’ " Guide & Call Book. The builder
has introduced several interesting im-
provements in the layout and construc-
tion. These are fully described, :\n(l
photographs show  exactly how
work has been done.
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Conditions and Rules of $200.00 Set
Building Contest

1. Sets entered in this contest must
be built accordmg to some hook-up
described in tl or in the last
issue (Fall, 19"(7) OA Radio Listeners
Guide & Call Bool

2. Towina pmc a set must contain
some improvement or refinement which
will result in better operation.

3. No one shall be eligible for a
prize unless the set has actually been
constructed for this contest.

4. At least two photographs and
complete description of the set must be
submitted. No sets are to be sub-
mitted. Prize winning sets remain the
property of the constructor.

5. Do not use pencil in writing the
description of your set. Use type-
writer or pen and ink.

6. Rolled manuscripts or photo-
graphs are excluded. All photographs
and manuscripts must be submitted
flat

7. Anyone is eligible to enter this
contest with the exception of em-
ployees of this magazine or their im-
mediate families.

Name and address must be
printed clearly on every sheet of paper
and on every photograph.

9. The Editor reserves the right to
publish any manuscript or photograph
submitted for this contest.

10. This contest closes at noon Feb-
ruary 15th, 1927, by which time all
answers must have been received at
this office. Announcement of the prize
winners will be made in the Spring,
1927, issue of Radio Listeners’ Guide
& Call Book, upon publication of
which the pn/es will be awarded.

11. Tf, in the opinion of the Judges,
two contestants send descriptions of
sets possessing equal merit, they wi

will

each be. awarded. the identical prize.
12. All entries should be addressed

to Contest Editor, Radio Listeners’

Fmdp & Call Book, 53 Park Place,
New York City.
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e prizes of this contest will be
awarded to those persons submitting
the most useful and interesting refine-
ments or improvements on sets de-
seribed in this and the Fall (1926)
issues, in the opinion of the Judges.

The Judges of the contest will be
the Editors of this magazine.
findings will be fi

Description of Contest Set Given
or Example
’I'he reader will find her ewvth photos
a 5-Tube Tuned Radi
quenc) set which was built n(cor(l\ng

to the instructions on “The Bodine
Radio Frequency Set” given in the
June, 1926, issue of Radio Review

combined with Radio Listeners’
& Call Book.
hook
followed, a

few modifications in de-
sign served to simplify controls and
make the set more compact, to mention

the least that they also made a bettet
king panel arraf The sct is

built i a_ handsome walnut cabinet,
size 77 x 21" (10" deep) which is fitted
with an “Ace” crackle surface front

R

Un a hard wood baseboard,

illuminating through a small red glass,

The
only other control on the front panel
besides this device and the localized
drums which gurn each condenser sep-

indicates when the tubes are lit.

arately is a Clarostat variable re
ance used to control volume.
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tion with this set is of the three- fout

in size it nicely serves the purpose of a
cabinet on which to place the set. The
it Of e S 0t being fidden

TH“‘{Q»

Another top view of the specimen contest receiver looking directly down into the set,
Dhotos of contest sets are desirable.

3~ 00037 MECONDENSERS
LOACIZED. CONTROL CONDENSER.

00025

»
[0
(0
s

27

5 ME,

ol
Lo

CLAROSTAT [
VAR, RES.

—

o

The wiring diagram of the set shown in photos.

which fits in the cabinet close around

Sampson audio
frequency transformers, Electrad, .05
mid. bypass condenser and Eby bind-
ing post strips on brackets and Alden
localized control variable condenser
unit. The latter is raised above the
surface of the 15" baseboard by being
mounted on a piece of 3/16” hard rub-
ber cut from an old pz\ncl This was
done in order to bring the drums of
the variable condenser unit up to the
exact center of the front panel.

By eliminating the filament controls
with Amperites as shown in the ac-
companying diagram, a Brunn panel
light switch is used ply to turn
R lamp

A peneil sketch of the circuit may be sent in

most _effec
e
t stations under conditions
vere-far from ideal, in New

tively

This set operates
and efficiently
fic_coa
which
Yo

Chatia operated on a_General
Radio Company power amplifier and
“B” supply unit made up from the
regular It as described in  recent i
sue of Radio Listeners Call
00k

The “A” battery current consists of
a small capacity 6 volt storage bat-

Guide &

tery charged by means of a Balkite
trickle charger.
A switching arrangement is pro-

vided so that when the set is not in
use, the char"cr is building up the bat-
tery capacity.

The loud speaker used in conjunc-

3y

5 %0

with photos of your set, but is mot required.

from view by silken drapery, conse-
quently makes a handsome addition to
the furnishings of the living room.

This receiver is merely shown and
described in order to give the construc-
tor who may care to enter in this set
building contest an idea of what is
expected in this contest, although we
are sure that many original designs
can be built up by our readers from
the instructions on various sets de-
ribed elsewhere throughout this and
the Fall (1926) issue of Radio Listen-
ers’ Guide & Call Book, combined with
Radio Review.

Read the rules on the preceding page
carefully, select the set you are most
terested in and start now to win a
prize.




The Karas Equamatic Receiver

An Autobalanced Set Employing Automatically
Coupled Radio Frequenéy Transformers

1E five-tube umwl radio  fre
quency  set ry popular for
broad mqmun and justly so.
When one compares its many advan-
tages with those of other types of sets,
there is little wonder that many other
sets are completely outdistariced_in
their race for popular approval. The
perfect tuned lio frequency set is
selective, non-radiating, operates ef-
ficiently on hum distant and local sta-
tions, 1s easily tuned and can be cali-
brated or logged, and it introduces
virtually no distortion in the repro-
duced musi
Phere i

s, however, one serious dis-
advantage in this type of set; it fails
to operate uniformly over the entire
broadcast wave-band. You have prob-
ably noticed, when tuning one of these
set$ that it is not quite sensitive enough
on the upper dial setting to receive DX,
works exceptionally well on the middle
dial settings (from,

oscillates or squeals ince
lower dial settings. A set that behaves
in this manner is obviously unbalanced
It is the problem of balancing the set
that has bafled radio engincers in the

i e
merit have depended upon the electrical

A rear view of the Karas Equamatic receiv

characteristics of the circuits for their
operation, as in the Isofarad, Neutro-
dyne and others. A new method de-
veloped by E. H. Loftin and S. Y.
White combines both electromagnetic
and electrostatic coupling between the
radio frequency stages to obtain uni-

By A. M. POWERS

form amplification throughout the en-
tire range, but in set described
below, mechanical and not electrical
means are provided to balance the set

an;

PARTS REQUIRED

3 Karas Bquamatic RF. Transform-

3 Special - Karas_Orthometric
tended Shaft Q057 mid. 17 me

riable Condens

3 New Kecas' Miesometric
Dials

2 Karas Harmonik Audio Transform-
ers

2 Karas
3 Karas
e

Vernier

Cquanmatic Retard Coils
quamatic Sub-panel Brack-

1s

1 Formiga or Radion Panel 7" x 28"

1 Formica or Radion sub-pancl 6" x
i

1 Yaxley 10 ohm rheostat with di
1 Yaxley 20 ohm rheostat with dial
L stage phone jack

nm Slase Zudio

pen_circuit phone
fack for sccond stage autio
Yaxtey fam itch
Sangamo 00025 mid. fixed conden-
ser with grid leak ¢
A negolim grid. gat
Al e, ToA anpecte 6 woltire:
stors with mountings
45 volt C hattery

1 Janes Mulkiplng. with mounting and

1
2
1

5 Beniuioin UK. cishion seekels

This shows the arras
justed in the ex:

it of the coils

automatically. The "Equamatu S;
tem, developed by Lotis G.
employed for automatically mnmg (hL
coupling with the frequency.

The object of the Equamatic System
is to provide a continuously equal
transfer of energy between the primary
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and secondary of a radio frequency

ansformer at all wave-length settings
between 200 and  600-meters,—the

amount of energy to be transferred to
be at all times the practical maximum.
The merits and advantages of this sys-
tem can best be explained by drawing
attention to the inefficiency of existing
methods of controlling mcxllauam in
tuned radio frequency circuits

1o is acknowledged that thed hes
broadcast reception occurs when the
tubes. are just under their oscillation
point.

Let a straight line represent the os-
cillation point of a tube from 200 to
600 meters. Draw a parallel line
underneath this line so that they are
separated by about a_thirty-second o
an inch. The lower line will represent
the point of highest efficiency of the
the oscillation point.

Let the left hand end of the line
represent 200 meters. Let the right
hand end represent 600 meters. Let
the center represent 300 meters. Since
the_frequency of a 200 meter signal
is 1500 kilocycles, and since the fre-
quency of a 600 meter signal is only
500 Kilocycles, and since impedance

s with, frequency, and since the
amount of energy {ransferred from

Photos by courtesy of Karas Elec. Co.

ment A swivel arrangement permits the stationary coils to be
cact. position they are to stay permanently.

primary to secondary varies with im-
pedance, it is conceivable that we re-
quire a much greater inductance in a
primary coil to tune to 600 m(’tu‘:
than we u'l]\nre to tune to 200 m

t so conceivable that in onler
to secure the practical maximum trans
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fer of energy at every wavelength
setting we require an increased pri-
mary for every ten kilocycle decrease
in frequency, in other words, we would
require an increased amount of pri-
mary for every successively longer
wave-length setting

Since there are 100 broadcasting

RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

meters, you might require four turns,
or an increase of 4/8 of a turn.

These methods have a_decidedly
roadening effect on tuning, causing
These figures are in no wise actual. the tubesvto be less sensitive and less
They are put down merely to illustrate  selective.-
the point that you require a contin- It is ag
uously greater amount of inductance
for each increased degree of 10 kilo-
cycles of wave-length.

agreed, that the highest sensitiv-
ity, highest Selectivity and greatest
power occur tancously with the
practical maximum transfer of energy

z
DETECTG

L2y

7

This shows the main panel

channels between 200 and 600 meters
we would require 100 separate primary
coils, each having the exact number of
turns, even to the fractional portion of

mary and secondary for every wave-
length setting. Of course, it isn’t prac-
tical to have 100 separate primary coils,
or even 50, or 10, or 2. We must do
the best we can with one primary coil.
Tt is conceivable that with a given
secondary inductance tuned by the
ariable capacity that a primary
coil that will fit comfortably inside the
secondary coil would require, in order
fo tune to just under the oscillation
point at 200 meters, a certain definite
number of turns,
The exact number is not known, but
for the sake of illustration let us say

lagout. Holes marked No. 26 are to be drilled and countersunk for 6/32 in. screw.
If we choose the coil of 33 turns at
we will get the highest efficiency on a
200 meter signal. We will get suc-
cessively lower efficiency on every suc-
cessively longer wave-length. By the
e we reach 600 meters in our mmng
we have probably less than one-third of
the energy transferred that we had at
200 meters.
Using 3% turns is therefore quite
impractical, so we have compromised
by using anywhere from four to six
turns. Let us consider for the sake of
this argument that the compmmlse is
on 6% turns, and let us consider that
634 turns is the proper b
t0 300 meters, We now have high ef-
ficiency at 300 meters and a lower
efficiency for every wave-length longer
than 300 meters—poor efficiency at 600
met
Now let's see what happens at wave-

between primary and secondary
cvery dial setting.

When anything is done to interfere
with (hh practical maximum, either by
providing too great a transfer of
cnergy or too little a transfer of
energy, we lose sensitivity, selectivity
and volume.

Referring back to our little diagram
and our 6% turn primary for tuning
with highest efficiency to 300 meters,
we find we have an ever increasing loss.
of energy for all wave-lengths longer
“than 300 meters, and since, even with
! ‘thods to control oscilla-
tions, we cannot control them auto-
matically at every dial setting, we have
in effect a dropping off of efficiency
for even the wave-lengths shorter than

meters.

As a matter of fact we have real

Ll ——
o B 24 qn a1 3 £
5 /A /s = e =
——t s
ol ! L
kS :
4;;;.‘*“.:;1; 1Ll bl o e Ly
2 . D
B I oo on O e
EE R e A e HAReR o more rues
‘The sub-panel layout is given above. Lines A, B, and C show the mounting angle for the coils.
3% turns, The next longer wave- lengths shorter than 300 meters. Hav- efficiency at one dial setting only, not a

length, having a frequency of ten
kilocycles less than 200 meters, would
require a certain definite increased
amount of wire on the primary, let us
say 3% turns, an increase of

turn._ Then for the next longer wave-
length, 20 kilocycles less than 200

very enviable state o affairs,
The foregoing applies to the neutro-
dyne system the same as it does to

ing too much ‘inductance for the in-
creased frequency the consequence is
that the tube “plops” into oscillation.

n order to keep the tubes from any of the other present day “losser”
breaking into oscilation we_have methods o tuned radio frequency
resorte the so-called “losser” receptio

methods. It is mmeunble that requiring 3§
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Picture Wiring Diagram of Karas Equamatic Receiver
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turns at 200 meters you would require
in the nexghl)olhood of 14 turns at
meters or 500 kilocycles. This varia-
tion in the number of turns required
for each wave-length is of course based
on a given degree of coupling.

Let us consider a tuned circuit hav-
ing a 14 turn primary at close coupling

It has been realized by radio en-
gineers generally for a long, long time
that this sort of thing would be desir-
able. But it has been quite a different
matter to work it out mechanically.
Although there have been certain at-
tempts to do this only one of them has
been totally successful.

the shaft of a condenser having an ex-
tended shaft for this purpose and is
angularly adjustable on th
The secondary is an entirely separate
coil and is mgularly variable with
respect to the of the shaft of
e e 15 2l adjustable
by pushing forward over to the pri-

it

A top view of the finished receiver.

with the secondary, and that this co
Dination tunes 600 meters with
highest efficiency.

Tt is conceivable that if the 14 turn
primary were drawn away from the
secondary that at a_certain distance
from the secondary it would be the
equivalent of 3}§ turns at close cou-
pling with the secondary.

If some mechanical means could be
provided whereby the rate of separa-
tion between the primary and second-
ary coil could be kept in exact step at
an ever-varying rate of variation, and
that this variation could be accom-
plished automatically by the turning of
the condenser knob so that the varia-
tion of the coupling between primary
and secondary could always be exactly
in proper step with the increase or

decrease of the capacity of the con-
denser, you would have a system that
would enable you to at all times auto-
matically keep your tubes operating at
a point just under the oscillation paint
without disturbing the rheostat or with-
out resorting to any tuning device
whatsoever other than the condenser
knobs.

Mr. King, the inventor of the Equa-
matic System, like all radio engineers,
realized that in order to accomplish this
equal transfer of ener:
lengths he would-hav o
rying the primar
a certain definite ever-changing rate of
variation. His problem was 0 devise
some mechanical means to do

was aware of the various
methods of varying the primary with
the turning of the.condenser shaft. But
all uf !1\L>L methods ldtl\:(l unnov mity.
The xed
pmmm them
provides for the variation of the entire
primary at exactly the L ratio to
keep the tubes under the oscilla-
tion point at a Constant setting of the
rheostat, they are considerably less ef-

The filament wiring and the grid battery can be seen beneath the sub-panel,

ficient at certain dial settings than they
are at othe

Generally they are rather efficient at
the shortest waves and at the highest
waves, but very considerably inefficient
at the middle range.

In the King E System the
primary is entirely separate from the
secondary. The primary is attached to

The retard coils can be seen directly behind the two left-hand condensers.

mary or backward away from the pri-
mary) so as to afford any practical
useful degree of coupling with the
primary.  On account of tubes getting
old and their electron emission de-

-asing and on account of “A” bat-
!«‘rve~ running down, it is often de-
sirable to compensate for these losse
In the Equamatic System all that it is
necessary to do is to tighten the
coupling between the primary and
secondary

In fact in the Equamatic System the
primary and secondary are so com-
pletely” variable with respect to each
other and with respect to the axis of
the condenser shaft that practically any
degree of coupling and any rate of
et oioE e Ot by
simple, quickly made adjustments of

the primary and secondary coils. When
once adjusted the variation of the
coupling is provided automatically by
the turning of the condenser dial.
The correct rate of variation is de-
termined by the angle at which second-
ary coil is placed with respect to the
axis of the shaft of the condenser.
This angle happens to be 58 degrees.
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This is also the proper angle at which
to place the coils so as to liminate the
overlapping of their magnetic fields.
This absolutely correct rate of varia-
tion of coupling can be secured only

Referring to Fig. 1 you will notice
that the secondary coil is equipped
with a foot having a slot which fits
around a screw to which is attached a
spring clip which keeps the secondary

The coils in this position would be
efficient at 600 meters, with the con-
denser plgtes all in. But the minute
you would turn the condenser plates
out in the slightest degree, the coupling

WFEFIY

From left . 1 shows

o' Cane o 600 meters. i
plates all out, to tune
Coupling o a maximum’ coupling.

Fig. 8

when the coil is used in connection with
a 180 degree straight frequency line
ccndcnser system cannot be made
to work with a slrmghl Jine capacity or
straight et
it must be a straight frequency line

g

tuned radio fre-
xed coupling be-
HiSe it ot o e
ings of the radio frequency transfor
ers, the transfer of energy between the
primary and secondary varies with the
wave-length to which the secondary is
tuned. On the lower wave-lengths, the
transfer is greater than on the upper
wave-lengths. It is this effect that caus
the set to oscillate on the lower settings
and to amplify poorly on the higher
settings. The problem, therefore, is to
design the apparatus so that the trans-
fer of energy is uniform throughout
the entire wave-band. In the Equa-
matic System, this is accomplished by
varying mechanically the coupling be-
twéen the primaries and secondaries of
the radio frequency transformers,
simultaneously i proper pro-

A front view of the Equamatic receiver.

portion to the change in wave-length of
the secondary circt

The Equamatic System does this
very thing perfectly. Ten photographs
are shown, six of them being photo-
graphs of 4 unit built for the purpose
of illustrating the means and the
method by which the Equamatic Sys-
tem accomplishes an equal transfer of
energy at all wave-length settings.

ht, Fig. the primary.
has been st at_the Droper m;‘m

0 200 meters.  Fig.

ned to compensate for a weak batt

firmly in place at any
it is put,
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A tuning chart which will be found to be
very aceurate.
coils are parallel to each other and
also parallel with the faces of the con-
denser plates. With the coils in this

position the arrangement is not ma-
terially different from any other pri-
mary and secondary. The mmmg of
the condenser knob with the coils in
this position would throw the con-
denser plates from maximum to mini-
mum and from minimum to maximum
without in the slightest changing the
value of the energy transferred from
the primary to the secondary coil.

and secondary cofls paralll to cach other and also to the faces of the condenser plates.

5 & et e the ity el s boen
“Fis. 8 is the same us Fig. 5. but Tistiatts o {he coupling beiween primary and “econdary can e tIght-

n Fig. 2,
i (he pronet
et at zers with

a¢ 100, and'the coils

turned 1

bctween the primary and secondary
be too great for the increased
frequuu) (shorter wave-length) to
which you would be tuning. And the
Lul)e would break into oscillation
By changing the angle of the second-
ary coil and leaying the primary coil
just where it is, it would be pot to
Secure practically any constant degree
of coupling desired that would be the
equivalent of from 14 turns to no
turns at all as desired. You could even
turn_the secondary around so that it

would be at an angle of 45 degrees,
which would give what is_commonly
d to as zero coupling. You

would have zero coupling at every dial
setting.

By placing the secondary at various
angles and then throwing the con-
denser plates all in 1n<l then adjusti
the primary on the shaft

denser so that vt i
coupling with the secondary any rate
of variation of coupling desired may
be secured. You can secure a very
slight variation by moving the second-
ary slightly or a maximum variation by

The three condenser dials tune in consistent synchronism.

placing the <econdary and primary at
angle~ of 4

In order to t\me “from 200 to 600
meters with a st '\gh( frequency line
condenser there act angle at
which the sewmhrv mnsl be placed in
order to secure the continuously v
ing correct rate of coupling necessar
to keep the tubes just under their os
cillation  points—and  without any
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{ further adjustments of any kind. This
angle happens to be about 58 degrees.
Next refer to Fig. 2. The secondary
has been set at the proper angle, about
58 degrees. The plates of the con-
denser have been turned all in. The
primary coil has been adjusted on the
condenser shaft so that it is at maxi-
mum coupling with respect to the sec-
ondary, the proper coupling to tune to
600 meters.
The exact degree of coupling is
arrived at by having all three dial
settings alike, and then pushing the
secondary toward and over the primary

Now refer to Fig. 3. The dial has
been turned to 50, throwing the con-
denser plates half way out—to tune to
300 meters—1000 kilocycles. The pri-»
mary has been automatically turned so
that it is at one-half of the degree of,
coupling between maximum and mini-
mum. By minimum is meant the
coupling for 200 meters, not zero.

Referring to Fig. 4, the dial has been
set at zero. The condenser plates are
all out—to tune to 200 meters. The
coupling between primary and second-
ary is at minimum—the equivalent of
what would be 314 turns on a primary

RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

degree in accordance with the neccsmy
provided by the length of a

ig. G is the same as Fxg s, and
illustratéS how the coupling befween
primary and secondary can be tight-
ened to compensate for a weak battery
or old tubes.

All that has been done is to push the
secondary forward toward and over
the primary.

The beauty of this system is that
you are enabled to take full advantage
of the amplification factor of your
tu It is not necessary to put a
positive bias on the grid of your detec-

AMPERITE
AMPERITE

10 0HMS

The circuit dlagram of the Busamatic receiver. T

until the coupling is great enough to
force the tubes to break into oscilla-
tion. Then the secondaries are pushed
back just a trifle until the tubes do not
oscillate. The rheostat controlling the
radio_frequency tubes should be ad-
justed so that the tubes are pulling
about five volts of “A” battery. The
exact amount of voltage will depend a
great deal upon the efficiency or in-
efficiency of the tubes.

When the proper degree of coupling
has been provided the turning of the
condenser dial changes the coupling
between the primary and secondary at
exactly the rate of speed necessary to
provide the practical maximum trans-

v wave-length
remain just
under the oscillation point no matter
what the dial setting.

This condition would not obtain if
the secondary were placed at a lesser
degree than 58 degrees. It also would
not obtain if the secondary were placed
at a greater degree than 58 degrees.

Should the secondary be placed at an
angle of egrees you would have
what is called zero coupling when the
condenser plates were all out. In this
case yot would be far under the oscil-
Iation point at 200 meters.

In Fig. 2 we have the dial set at 100.
The plates are all in. The coils are
placed at the proper angles to tune a
600 meter wave.
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-8B 4590

SR G Gt

The coils subject to_automatic coupling varis
e e et ppets A% ikt st

coupled in parallel as in Fig. 2. These
four photographs will serve to illus-
trate the flexibility of Equamatic Sys-
tem coupling.

Another advantage of the Equama-
tic System is that it automatically com-
pensates for any variation in the
length of aerial. The ideal length of
aerial is about 70 feet. But it does
not make any difference how long the
aerial is, the Equamatic System takes
care of It is conceivable that with
an exceptionally long aerial—an aerial
having a natural wave-length of its
own—that it might be efficient to have
a maximum coupling between primary
and secondary at 200 meters and a
minimum coupling between primary’
and secondary at 600 meters.

The Equamatic System accomplishes
This is

this in a very simple manner,
shown in Fig. 5. This
photograph as Fij
tion of the posit
angle.  All it hasibeta’ dong: isitn
turn the primary coil from a minimum
coupling to a maximum coupling by
adjusting it on the condenser shaft, It
takes but a second to do this.

No matter what the length of your
acrial is, you can adjust the primary
coupling to compensate for it. It is
not always necessary to change the
cotipling from minimum to maximum.
It can be changed to any intermediate

on are indicated by the three arrows. The

tor tube nof is it necessary to insert
any resistance whatever in the plate
circuit.

The laboratory experiments with the
Equamatic System indicated that the
condenser shafts should be placed
seven inches apart center to center as a
minimum. - With the condenser shafts
seven inches apart and with the coils
set at a 58 degree angle there is prac-
tically no intercoupling of electrostatic
or electromagnetic fields.

he sleeve fixture attached to the
primary and which fits over the ex-
tended shaft of the condenser is of
sufficient length to preclude any un-
desirable overlapping of the electro-
static fields with the electromagnetic
fields.

You may judge of the high efficiency
resulting from the use of this system
from the fact that it is naturally so
sensitive that it will not pull more than
3% volts “A” battery with 201A tubes.
As a matter of fact the system is too
sharp and too critical for the tubes.

In order to adapt the system so that
it can be successfully and easily ope-
rated by any radio fan, it was necessary
to introduce a retard coil in the grid
circuit. The effect of this coil is to
cause the tubes to operate higher on
their characteristic curves, giving a
greater latitude of play for the theostat.

(Continued on page 130)



The ‘“‘Varion”’ A. C. Receiver

A Set Which Has No Battery Problems

VER since the dawn in Radio the
bane of the experimenter’s life has
bcenflnltcnc: In the days whcn
was still the only cogno

m fr the strangely assorted cun-
traptions which bound a few earnest
workers into a fraternity of effort, and

er

By BERT E. SMITH

The elite used transformers working
off the 60 cycle mains and delivering
ungodly voltages to a multitude of
spark gaps which didn’t give a clean
note no matter how carefully they
were worke: or receiving, thank
heaven, cr):tals didn’t need batteries

true, and extremely critical, but never-
theless far better than the best of ¢
tals. And with it “A” batteries, “B"”
batteries, “C" batteries and lots of
other batteries. We had to have lots
of current, and direct current at that,
for the filament. We had to have lots

vacuum tubes were a dream of a rather
demented cort of person named De-
Forest, most of the attempts at com-
munication were spark coils working
from dry Dbatteries obtainable at
twenty-five cents each, and Oh! how
those batteries did pass out.

Front view of the completed V:

and the more varieties of crystal de-
tector that could be assembied on a
table, the more reputation the proud
owner ests

Then came the forerunner of mod-
ern Radio. The vacuum tube became
an accomplished thing. Expensive,

Ttustrations by courtesy of Allen D. Cardwell Mfg. Corp.

of voltage, D. C. voltage for the plam,
and as the modern form of “B” ba

tery was unknown we got it by a ock
flashlight batteries which cost heavy
jack; but we couldn’t help that and so
we struggled along, supported by a
few manufacturers whose clearness of

SCHEMATIC-DIAGRAM: of - VARION RECELVER»
=

The circuit wiring diagram of the “Varion” alternating current receiver.
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vision and faith saw the miracle ahead.

And then the deluge! From two or
three sources music was broadcast and
the world turned to radio for its enter-
tainment. Into the attic with the piano,
over the fence for the phonograph—all
the music anyone could want out of the
electric bell and the oatmeal box—and
some batteries. From that came the
radio of the present, but even to this
day with lots of cheap electricity in the
electric light wires, the world continues
to pay heavily for the current that sup-
plies their radio set—from batterie:

For some time the efforts of engi-
neers have been bent to using the
electric light socket current for the
operation of radio receivers. Many
would like to have a radio, but w\ll
not be bothered with replacing and re-
charging batteries or do not want the
unsightly mess which is their almost
inevitable '\ccomp'\mmen

First came scl s for “B” battery
elimination, relamm" the messy stor-
age battery with its necessity for noisy
recharging and the innocuous “C” bat-
tery whose only drawback was the ne-
cessity fur its very occasional renewal.

The next stage of Elmunauon was
the “C" bmerv but only
very few of the extremel c\pensnc
m"mufackured sets has the necessity
for an “A” battery been really and
satisfactorily remo\ d.

The man who builds his own has
been long denied this boon ; but realiz-
ing the potential need for this, a mer-
chandiser of radio material enlisted
the co-operation of a number of the
highest grade manufacturers in the
problem and the research of their en-
gincers has resulted in an amazingly
efficient broadcast receiver which re-
quires no batteries, is simple to con-
struct and operate, and will give better
all around satisfaction than most sets,
either home conwrucled or manufac-
tured, which employ |

rion receiver for
current operation contains s
which five are regular amplifier tubes
and the last is a power tube. In addi-
tion to this there is a Raytheon of the
latest type and the set is necessarily di-

Top view of the Varion receiver.

vided into two units, one of which, the
receiver, is mounted in a handsome
cabinet of the usual type; and the elim-
inator, whlch may be either placed in
net or with better results in
the cc]]ar or a closet. We will first

LIST OF PARTS NEEDED

Cardwell Condensers, Type 217-C
Panel, Radion o bakelite, 17* x

—r

Sub Pancl  Radion or bakelite, 7" x

ot Socie
i el Contrals

Weston Milliammeter, 27, 0/100 mil-
Benjamin Brackets
Aluminum_Shields
+Yarion” Coils

“Ensign” Binding Posts
s.« ngamo Condenser, Capacity 001

gy o

:a gamo Condenser, Capacity .00025

5 Sdngamo Condensers, Capacity .1

1 St R, Choke, Type 198-C

1 Amertran DeLuxe lst stage Trans-
Tormers

1 Amertran DeLuxe 2nd stage Trans-
formers

4 Watd Lsonard Filament Resltors

1 D: 3 megohms

1 Comiaciar Cable

1 2-Conductor Cable

25' Belden No, 18 Flexible Wire

% Kostes omin Core Soia

Nuts, Machine Screws, Lugs, etc.

LIST OF PARTS FOR
ELIMINATOR

Metal Box 10" x 12" x 24"
Eby
Sangamo Varion Condenser Block
Amertran Varion Transformer
Eby Ensign Binding Posts
Transformer Brackets
Strip Fish Paper
Socket Bushing, 3"
Attachment Cord and Pl
ard-Leonard Mounting Feet
Raytheon BH Tube
Sangamo (Amdrnwr 2 MFD A

4 ABC Resistance
Yo 2000, ol Resisior
Amerchokes No.
Radion bakelite B.P. Strip, Drilled
Belden No. 18 Flexible Wir
Kester Rosin Core Solder
Nuts, Bolts, Lugs, etc.

T e e
o
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proceed with a description of the clim-
inator.

There are three types of current in
commor® use today. By far the most
common' is 110 volt, 60 cycle alternat-
ing current. This amounts to about
ninety percent of the service and the
balance is about evenly divided be-

tween 110 \olt direct current and 3’

e
Datteries uamg
110 volt direct current is a simple mat-
ter. The circuit diagram in Fig, 1
shows how this may be accomplished,
and table “A” gives the proper values
of resistances to use for the various
tubes. One word of caution

seems
necessary. Dre to the fact that the re-
stance “of the tubes is part of the

voltage control it is e:\cminl that none
of the tubes be removed from the set
while the current is turned on, as such
procedure will immediately result in
the burning out of the remainder of the
tubes. The table shown in “B” gives
B” battery voltages obtainable using
this system.

Major interest, of course, centres
around complete operation direct from
alternating current mains. The con-
struction of a satisfactory “B" battery
climinator is simple, buf operation of
the filament has been considered a prac-
tically impossible job. To operate the
ordinary radio set using six tubes of
the 201-A type requires an absolutely
smooth direct current of one and one-
half to two amperes, and to obtain such
current, apparatus costing into
hundreds of dollars is necessary

here are many methods of obtain-
ing partial or complete battery elim-
ination. The most popular of these
has been by means of tubes using no
filament, but operating by means of an
fonizing process which permits the ﬂo\v
of electrons in one direction only,
popularly used under the guise of g
“Raytheon” tube. It gives full wave
rectification, that is, all of the alter-
nating current is utilized. This method
is highly uﬂuem and can be used with
a_ compar: simple filter circuit
giving an 'Jlmmt perfect output.

ely

The simplicity of the layout is apparent in this view.
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hattery eliminators using the Raytheon
tubes have been available for more
than a year and have proved extremely
popular and satisfactory. The new.
Raytheon tube will pass sufficient cur-

rion is accomplished by means of a
<pﬂc|al circuit in Lhc climinator and
recei s ously explained,
the pmblem of “,\" elimination. de-

pends entirely upon the quantity of

RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

that up, it is only necessary to find
some way to apply some of this excess

-5

CHOKE 1

CHOKE-2.

-SCHEMATIC-DIAGRAM:OF -A - B+ C- SUPPLY-UNIT-
For - the VARION ~RECEIVER>

A schematic diagram showing the wiring of the battery liminator unit.

rent to be used also for filament current
in a properly designed circuit.

The next method, gauged by popu-
Tarity, has been the use of regular rec-
tifier tubes having filaments. This has
also been very Auﬂacmn, but where
this method is used to take care of fila-
ment current a large current capacity
tube of the Tungar type must be emi-

ployed and difficulty with filters is en-
countered.
A third method, and in fact, the

only one which has been practical for
complete elimination up to the present,
is the use of trickle chargers in con’

@ 1%
v

\ 5
L}

junction with storage batterics, which

1o elimination at all, although
e e
ments and recharging.

Careful consideration of all these
systems and others resulted in a de-
cision to use the Raytheon method, as
it requires no attention, is fool-proof,
and highly satisfactory.

“A” battery elimination in ‘the Va-

current to be passed through the filter
system.. Referring to the diagram of
the receiver, Fig. 4, it will be seen that

tubes are employed before
the final or output tube. These five
tubes require approximately sixty mil-
Tiamperes of current each at three volts
to operate the filaments. I these
five tubes were placed in a circuit with
their filaments in parallel, a total of
three hundred milliamperes current
would be required and this would be
more than an cfficient filter could casily
handle. However, if we were to place
these tube filaments in series, it would

Bottom view, showing the sub-panel layout.

then be necessary to have oty sy
millamperes of current av , biit
the voltage across the m,mwm ~ene~
it
teen

Obviously, since we have up to two
hundred and fifty or more volts of
pure
wit]
five milliamperes of current to back

has been placed in shunt across the
total output of the unit. Current will
flow through this resistance, varying
in quantity with the resistance acros
if we break the

the circuit. Now,
negative “B” line and insert our
filament series connection, we shall

have, ‘assuming that the value of the
shunt resistance is correct, the right
mount of current Ilou.mfr through
each tube, and in (h)ing this we
have lost but fifteen volts from the
maximum of our plate voltage supply.

This, in effect, is what is done in the
Varion. There are a number of other

points to take into consideration, how-
ever, before actually building a receiver
to operate in that manner. In the first
place, the plate current of the tubes,
including that of the power tube in the
Varion circuit, is going to be added to
the filament supply and this must be
compensated for by raising the value
of the shunt resistance so that the total
of the two currents does not exceed
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sixty milliamperes. We also have the
factor of line voltage fluctuation. This
is easily taken care of by making all
values in the eliminator proper for a
minimum line voltage and then ab-
sorbing the excess current h means of
an additional shunt nce. The

manner in which this is e
clearly in the various receiver

explained before, the
> bias voltage on the power tube is
supphed by the voltage drop across

ou I, two hundred and
ince. We still have,
though, the pmhlml of bias \'D]hgu
for the balance of the tubes in the re-
ceiver. As we have already placed the
tube filaments in series, we may readily
utilize the fact that there is a_three
volt drop across_the fi t of each
tube in the circuit. By properly pos

tunnectiun. If this extra filament cur-

nt were not taken care of in some
m‘mncr. the last tube in the line would
be getting approximately ten milliam-
peres more current than the first tube.
As the filament current is measured
by the Western Milliammeter as the
total of the current flowing through
the cireuit, it can readily be seen that
half the tibes would be operating on
less current than is needed and the bal-
ance of the tubes would be overloaded.

This point has been neglected in al-
most all receivers using systems sim-
ilar to the Varion, and accounts for the
short life of the last two or three tubes
in these circuits.

Reference to the circuit diagram of
the eliminator, as shown herewith,
will disclose that it is very similar to
the standard Raytheon’ circuit. There
are several refinements, however,

RS' GUIDE AND CALL BOOK AND RADIO REVIEW 7

type of power tube used the 2250 ohm

stance in series with the centre tap
o the filament winding will give it a
correct negative bias. The “C” bias
voltage is obtained by the drop i
this resistance. The heavier the cur-
rent drawn through this resistance the
greater the voltage drop will be and
Corresponding with heavier current
awn by the UX 171 the grid bias
will increase corespondingly over  its
value when a 112 is used.

It cannot be emphasized too strongly
that all of the unit in the Varion have
been coortlinated for perfect operation.
The complete eliminator combines the
wide experince and radio knowledge of

each of the companies whose product
is included.

There is, we believe, no necessity of
going into the actual wiring of the
Varion eliminator in any great detail,

]
ueeR § pd
ROW.
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+ PICTORIAL-DIAGRAM- OF -A- B-C- POWER - UNIT- FOR- VARION - RECEIVER, -

o

A victure wiring diagram of the power unit used for the Varion receiver.

tioning the various tubes, we h: the
detector operating at a positive bias of
one and one-half volts, the three radio
frequency tubes at a ncgmm bias of
three volts, and the first audio tube at a
negative bias of nine volts. These
valtes, in respect to the parucnhl
plate voltage under which each of
these various tubes operate, are exactly
th led for by the tube manufa
turers.

There is one point about the receiver
circuit which: many: of you have prob-
ably noticed. That is the presence of
resistances placed across all of the
tubes in the series connection except
the first tube. These resistances are
placed at these points to compensate
for the addition of the plate circuit to
the filament supply by each tube in the

which have not been heretofore in-
cluded in eliminators, for example, ex-
perienced constructors will appreciate
the fact that successful designt and op-
eration of the receiver is largely de-
pendent upon the quality and design of
the apparatus used throughout. In se-
lecting parts for the Varion receiver,
apparatus of the highest grade was
used and in several cases where present
apparatus was not satisfactory, special
instruments have been designed and
manufactured-especially for the Varion.

he plate voltage suppliech in sixt
seven \um for the radio frequency,
fort; e for the detector, one hundred
and (h!ltv five for the first amplifying
tube and one hundred and thirty-five
to “one hundred and eighty for the
power amplifying. Independent of the

dia-
and

Either the schematic or pictorial
grams may be used to wire by,
cach is clear enough to prevent any
danger of incorrect connections. The
sole warning on the building or opera-
tion of this unit is—never make any
repairs or adjustments on the elimi-
nator while the house current is on.
Damage to the eliminator and the pos=
sibility of a severe shock to yourself
are bound to result.

Now we come to the receiver itself.
The most careful attention has been
paid to every detail of design in order
to make this the most perfect broad-
cast receiver. available and it is in every
way a quality product giving reception
whicl fully meets the admittedly ex-
acting demands of the experienced lis-
tener. The result of this intensive re-
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search gives results which are equalled
by few, if any, receivers on the market
today.

Let us diverge from theory and con-
structional details for a moment to con-

Selectivity assumes grmter importance
all the time and with it sen:
out critical control. 5|mplicity of
operation is essential, and a fine quality
of tone and range of reproduction has
become the “sine qua non” of a good

mmmg at directly in the elimination of
all bat -
These e points then, were con-
sidered to be the essentials in the design
of the Varion Receiver. Regeneration,
always productive of distortion and
trouble, has been dispensed with, while
retaining a high degree of sensitivity
and selectivity by the use of three
stages of sharply tuned radio frequency
amplification. Sc]ccmuy is smh that
1o trouble will be experienced in “cut-
ting through” the most powerful locals
operating nightly in o congested cen-
tres, and there is ample sensitivity to

A view of the completed power supply unit,
showing panel.

insure splendid distance reception. This
is accomplished, with but two controls,
by use of two (d\r]\ull condensers in
conjunction  with specially design
coils manufactured |>y Hammarlund
These Cardwell condensers are of the
dual type in which the sections are ac-
curately matched at all points to a de-
gree which completely removes the
necessity for auxiliary tuning knobs,
Outside of these condensers there are
the two controls on the panel, one of
which is used to keep the volume down
to a point where it is agreeable for the
average living room, and the other is to
compensate for various voltages in the
lighting wires. These both require al-
most no attention after adjustment and
do not in any way effect the main tun-
ing of the receiver.

The quality of reproduction when
the Varion i used with a grade
speaker is equal to that of most expen-
sive manufactured receivers. s in
every other part of the receiver, noth-
ing has been sacrificed, nor expense
spared, in designing an audio frequency
amplifier which would deliver irre-
proachable quality of tone. Enginers
are practically unanimous, after trying

e

many systems, in the opinion that
transformer_coupled amplification is
the most efficient and logical method
of securing the true tone range de-
manded by every radio owner today.

* PICTORIAL ~ DIAGRAM:
SHOWING. SINPLIFIED METHOD: OF CON-
-C- POWER UNLT- WITH-
AITERYLESS RECEIVER -

REAR -VIEW: oft+
“RECEWVER

120 BAGRID

i)
“PANELVIEW-of - POWERSUPPLY"

A diagram showing method of connecting the
power unit fo the receiver.

De Luxe Amertran transformers were
selected after exhaustive tests as far
ahead of all others available.

In mentioning again economy of
opcmuon the subject may be dismissed

th the statement that the Varion re-
ceiver operates at a cost of less than
two cents an hour while it is turned on
and, of course, has no batteries to de-
preciate when the st is ot in use.
The satisfaction of Dbeing able at all
times to turn your set on with full
assurance that ample current is ava
able is well worth a great deal of
trouble in construction, but, as a matter
of fact, the Varion receiver is simpler
of construction than most battery op-
erated sets.

Let us take up a slightly more de-
tailed account of the separate circuits.

As previously mentioned, the radio
frequency portion of the receiver em-
ploys three tuned stages feeding a non-
regenerative detector. This requires
four of the special Varion coils the
arrangement of which is very clearly
seen from both the wiring diagram and
the photograph. Semi-shielding is ac-
complished by the new Aluminum
Company of America Shields, which
also appears very clearly in the photo-
graph. The Cardwell Type 217-C dual
Condensers mounted on the backs of
the Marco Illuminated Dials are placed
in such a position that a handsome and
symmetrical panel arrangement is se-
cured, while at the same time the leads
are kept properly balanced. On the

left is shown the 50,000 ohm Radiohm
which is placed in series with the radio
frequency plate lead and is in series
with the radio frequency choke, On
the right hand side is the 2,000 ohm
Radiohm (R4) which controls the fila-
ment current of the whole receiver and
is properly a_portion of the climinator

great aid in keeping the filament cur-
rent at a proper point. Looking at the
under side of the sub-Panel in the other
illustration we find the sockets, fixed
condensers, and fixed resistanc 1
laid out in such a way that wiring is
almost unbelievably simple,

All the wiring is shown very clearly
and the experimenter who follows these
instructions carefully can hardly go
wrong.

The detector circuit was made non-
regenerative for two major reasons.
In the first place quality of reproduc-
tion is, to a great extent, dependent on
the detector. Much has been written
about audio amplifiers but in the final|
analysis there is much more distortion
occurring in the detectors of most re-
ceivers than in the audio amplifier.
Another reason why regeneration has
been abandoned to a great extent is
that it is no longer necessary or even
desirable as a volume control, and

Placement of apparatus within power supply
nnit.

|
ample selectivity and sensitivity can be
secured through the use of a number
of tuned stages without any of the
drawbacks which are inherent when
regeneration is us

The sudio frequency atmplifier is all
the conventional " transformer coupled

(Continued from page 150)
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The Hammarlund-Roberts Hi-Q Receiver

This New Set Incorpbrates Several Desirable
Features in Up-to-Date Design

HE new Hammarlund-Roberts
Hi-Q is an entirely modern radio
receiver, non-oscillating and incorpor-
ating the latest approved Teatures.

The
most important of these includes dual
tuning, stage shielding, automatic

coupling variation, high detection effi-
ciency and a high power output.

Tried and proven fundamentals have
been adherred to; but they are applied
in new and different ways that produce
greater_selectivity, clearer tone, simp-
This new Hammarlund-
vement of
ten of the leading radio engineers in
the country; all concentrating on pro-
ducing a most advanced and efficient
Teceiver.

This new five-tube set employs two

By V. T. BAIRD

highly efficient stages of tuned radio

and distortionless chnrnctcris(its of a

a letec-
tor and two stages of high quality
transformer coupled audio_amplifica-
tion, the second stage of which is so
arranged that the new power tubes may
e used.

Tuning has been held down to two
major controls.  Shielding of the radio
frequency units produces a receiver of
unusual selectivity, sensitivity, quality
and volume.

Theory of the Circuit
In theory the Hammarlund-Roberts
Hi-Q Receiver is comparatively simple.
It combines the sensitivity selec-
tivity of two stages of radio frequen
amplification with the inherent stability

ector, While it is
admitted that a reg(u(mtwc detector
provides a considerable degree of radio
frequency amplification it is well
known that amplification secured in
manner has many drawbacks.
Chief among these is the tendency to
cut “side e of tone dis-
tortion which has a very disagreeable
effect when passed on to the loud
speaker. In mrlrr to uoid this and
other types of “Regenerative” troubles
without sacrificing sensitivity, the two
radio_frequency stag been de-
signed to insure an extremely high de-
aree of amplification

After providing for a high quality
audio output from the detector a two

®

The new Hammarlund-Roberts Hi-Q receiver makos 2 handsome-looking set when completed.
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stage transformer coupled audio ampli-
fier is used to step up the signals to
loud speaker intensity, The trans-
formers used in the audio amplifier
have a high primary impedance, instr-
ing faithful reprodiction of the lower
musical and speech tones. The second-
aries are wound by a special helical
process which reduces distributed ca-
pacity to a minimum so that the higher
audio frequencies and their harmonies
are passed on to the loud speaker with-
out loss. This results in the reproduc-
tion of the higher musical tones of such
m:trumems 25 the vl olin with full
“life” “brilliance,” and aids very
nntcnnll\' in_removing the “(lull” and
“muffled” effects so commonly asso-
ciated with loud speaker reproduction.
Although the receiver has three
radio frequency circuits the tuning con-
trols have been reduced to two by
placing the sen.m\(l and third mmhlq
condensers on A small
compensating S parallel
with the third variable condenser has
been provided to compe v the
small difference in circtit capacity of
the third tuning circuit, chiefly duc lo
the detector grid condenser, Thi
pensator needs no adjustment atteriia
setting has once been determined.

Rear view of the Hi-Q receiver.

A \nlumc control has been pro\'ldcrl
which is exceptionally
gradual, nllowmo the operator m ad-
Just for a powerful local or a weak
and distant station with equal facility.
This volume control is a Carter 10 ohm
rheostat regulating the filament bril-
Tiancy of the two radio frequency am-
plifier tubes. To eliminate the possi-

PARTS REQUIRED
2 Samson Transformers, type HW-
A3 (3-1 ratio) (T)
3 Hammarlund 00035 mfd. Midline
Condenser (C),

Lammarlund Auto-Cowple Colls
of 3 coils) (L, L,
1 Hammaciund Jr. . "Condenser, 9
plates, 32 mid," (C:)
2 Marco No. 192 Vernier Dials (D)
3 Eenjamin No. 9040 Sockets Cwith
hases
Benjamin No, 904 Sockets (with-
out bases) (S,)

)
-10-S_Combined
Rheostat and Filament Switch (

ohm) (RS)

1 Garter No. 1 +Stort” Jack (1)

1 Carter No. 12 “Tmp” Aerial Switch

¥

1 Songamo 00025 mid, Fixed Cone

denser (Cy

1 Sangamo

denser (C,
r. Sangamo Grid-Leak Clips

urham  Metallized Resistor 2
megohms (R,

10 Eby engraved Binding Posts (BP)
a und-Roberts  Hi-Q
Unit (containing’:

drilled and engraved panel, drilled

sub-panel, two complete ~shields,
two equalizers, extension shaft, re-
sistance uni, wire,screws, nuts and
all special hardware_required  to
complete recervery (M)

001 mid. Fixed Con-

5

bility of applying more than the rated
voltage to the filaments of these tubes,
a 2 ohm resistance unit is used in series
with the radio frequency tubes and
rheostat. The filaments of the remain-
ing tubes are held at their proper
operating temperature by separate
amperites.

The use of stage shielding eliminates

any interaction between clrcmts, there—

v stabilizing the radio fre
plifier and grgatly i mcrc;\smg |ls over-
all efficiency.

No shield is necessary on the first
radio frequency stage although the re-
ceiver is designed so that a shield can
also be used for this stage if desired.

The output of the second radio fr
quency stage which is a highly ampli-
fied copy of the original signal picked
up by the antenna, is then fed to the
non-regenerative detector where it is
demodulated or converted into audible
frequencies. These audio currents or
electric sound waves are then further
increased in strength by the two stages
of transformer coupled audio fre-
quency amplification and passed on to
the loud speaker.

The R. F. Amplifier

The two stages of radio frequency
amplification used in the Iammarlund-

design of the antenna coupling coil and
the interstage radio frequency trans-
formers. The design of these coils

based on two fundamental laws of

radio engineering that are as old as
radio itself.

The first of these laws is

Note how the radio frequency stages are shielded.

this: up to a certain point an increase
in the coupling between two coils af-
fords an increase in every transfer and
a decrease in selectivity. The second
law is this: the energy transfer be-
tween two coils such as the primary
and secondary of any ordinary radio
frequency transformer increases rap-
idly as the frequency increases. In
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Layout Wiring Diagram of Hammarlund-Roberts Set
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other words the energy transfer is
much greater at high frequencies (short
wave-lengths) than at low frequencies
(long wave-lengihs) and the relative
selectivity is ¢ high frequencies
and greater at low frequencies.
Versely, a constant sransfer of ener =
and constant sclectivity can be mair-
Sl A e e
frequency is increased.

An ideal broadeast receiver must be
capable of receiving wave-lengths from
200 meters (1500 ke 545
meters (550 kcy.). This represents
two extremes in frequency correspond-
ing to a range of about three to one.
These requirements together wih the
two law vident
that some means of variable coupling
must be provided if we are to obtain
equal energy transfer and a selectivity
throughout  the broadcast spectrum.
Since the trend in modern broadcast
receivers is toward simplicity of tun-
ing, the addition of variablé coupling
controls was not advisable. Therefore
the engincer designers of the Hamma
lund-Roberts Hi-Q Receiver developed
a radio frequency transformer in which
the coupling befween the primary and
secondary coils is automatically varied
by the rotation of its associated tuning
condenser. This variation in coupling

Top view of the completed receiver showing “

is smooth and continuous and is accom-
plished by means of a cam on the vari-
able condenser shaft. At the seting
of zero on the condenser dil (i
tunes the

vanced toward 100 the coupling i
creases gradually until it reaches max
mum when the condenser dial reads
100, at which time the circuit is tuned
to a wave-length of about 560 meters.
The antenna coupler is designed to
make use of this same efficient prin-
ciple, and in addition, the antenna coil
itsel is tapped and a switch provided
in order to afford a_further coupling
variation to suit different length an-
tennas and to provide extremely loose
coupling in very congested areas.

I'his ~ automatic ~ variable coupling.
ture made it possible to use a com-
paratively large number of turns in
Hhe priniaries of the radio f
transformers. 'nm large
allows great energy transfer and cori-
sequent loud ,\Lmu on the longer
wave-lengths where the coupling be-
tween primary and secondary is closest

However, this large primary and
close coupling \vould be totally unsuit-
able at the shorter wave-lengths Tl’lh
iculty is overcome by automatically
loosening the coupling as the receiver
is tuned to the shorter wave-lengths,
thereby maintaining a high degree of
electivity without sacrificing ~ signal
strength. This is due to the fact that
the same amount of energy transfer
can be obtained with looser coupling at

short wave-lengths than at long wave-

lengths. Tl\ns lhe IIamnnrhmd Rob-

erts great

a!gnal mengm andia high deglec of
select

slightly below 200 o 5 the ceupnn«
tween primary and_secondary

5
minimum.  As the tuning dial is ad-

In mmt so called “self-balanced”
circuits elimination of the tendency to
oscillate has been attained at the sacri-

RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

fice of efficiency. A method often used
is to design the coils in such a way that
the losses in thg coils introduce enough
resistance to prevent oscillation. This
method is of course detrimental to
ficiency.  Some others make use of
very low plate voltages in_the radio
frequency stages, thus reducing the
tendency to oscillate, but again with a
consequent lowering of efficiency.

In order to permit the use of more
efficient _interstage coupling coil
equalization of disturbing potentials
has been incorporated in the Hammar-
lund- Rolxrl: circuit, thereby allowing

a higher degree of amplification with
umm,uem Touder signals md greater
istance geting ability, without the
ysual trouhles catsed by self oseillad
tion.

oth mdm fy :‘q\\encv stages
equalized ut amiliar Ham-
erlisdcrobets cq\nlmng system.

&

e

are

Constructional Details

Before attempting any actual work,
it is advisable that you study the as-
sembly and wiring diagrams so as to
familiarize v«)und( with the layout
and wiring of the set.

The first step in the construction of
the receiver is to screw the front panel

and “C” batteries installed in case.

to the baseboard with five flat head
wood screws.

Next mount the jack on the panel
with the spring of the jack towards the
baseboard.

Now mount the combination rheo-
stat and switch with the terminals of



RADIO LIST]

the instrument towards the top of the
front panel.

Then mount the aerial switch with
the middle terminal towards the bot-
tom of the panel, etc.

The bottom plates of the two shields
and the second audio frequency and
detector socket are mounted on two
strips of 135 x ¥§ inch metal, 12 inches
long. These two strips which run
from the front panel to the back edge
of the baseboard serve as braces and
supports for the bottoms of the shields.
Holes properly spaced and tapped pro-
vide a means of lining up the shields
and locating the sockets in their proper
positions with respect to the other in-
struments.

The tube sockets (with bases) are
mounted in place using the holes in
the shield and the tapped holes in the
strips under the shield bottoms,

A small strip of brass 3§ wide and
about 17 long with a hole at each end
is used to mount the one end of the
grid condenser to the “G" terminal of
detector socket. One end is fastened
to the underside of the grid condenser
and the other end is slipped over and
fastened to the “G” terminal of the de-
tector socket. This socket is mounted
on the bottom of the shiel

All* other parts are mounted as
shown in the photos and picture dia-
gram, and if carefully followed the

audio frequency unit. In mounting the

ockets on the sub-panel of the audio
unit be careful to assemble them so that
the two halves fit together with the pin
of the guide piece in the hole of the
spring member.

Next mount the two audio trans-
formers with their terminals in the
positions as shown in the diagram.

A simple way to mount the amperites
so that the terminals will be on the

Midline condenser combined with auto-couple
coll.

under side of the subpanel is to dis-
assemble the clips and then use the
14" x 4/36 round head machine screws
lo fasten the mountings to the sub-
panel with the screws projecting on

NERS' GUIDE AND CALL BOOK AND RADIO REVIEW
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top side of the sub-panel between the
binding post bottom and the sub-panel.

Terminals should be provided for
anchoring connections from the bottom
of the sub-panel 50 as to make connec-
tions to these terminals on the top side
of the sub-panel after the audio unit
mounted on the baseboard. Begin
wiring the audio unit as shown in the
diagrams. In soldering to the trans-
former terminals be careful not to
apply too much heat which would
cause breakage of inside connections.
Be sure that none of the connections on
the under side of the sub-panel are
close enough to_interfere with the ac-
tmn oi tl\e spring sockets. Where it

ne
th(‘ wires. ilmuld be carried at least a
quarter of an inch away from the
socket springs.

When the audio unit is completely
wired it is mounted on the baseboard
as shown in the photos.

Tnstalling the Set

The connections for the ground,
“A,” “B” and “C” batteries are clearly
indicated. A "uod way of making the
ground connection is to connect the
ground wire directly wim lhc negative
terminal of the ™ ‘A" batt
rt your lnumpeakcr into
the jack and you are ready to proceed
with the testing and adjustment of the

comstructor will have little difficulty the bottom side of the sub-panel. set preparatory to actual operation.
in assembling the set. Soldering lugs can be fastened in place  While the selection of the parts that
- W cmg ON F-SH.
L R - J
= = L L :A -L w S
C=[RY FIE [ Ca v % 135V,
—o90V.
L —O67V.
Rs Ry|
i Gy I 045V,
~C
2% AF
SW. A
R; +C
R }-a
==
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Schematic wiring diagram of the new Hammarlund-Roberts

The Wiring

In soldering the connections of the
set be careful to use a hot iron which
is clean and properly tinned. A rosin-
core solder will give best results.
Where a stronger flux is necessary as
for instance with nickle-plated “ter-
minals a touch of soldering paste may
he used but be very careful to use as

little paste as pomhle
egin the wiring by connecting the
“A” hattery leads; then connect the

grid and plate circuits.
Proceed to assemble and wire the

on the under side of the sub-panel,
making the connection with the ter-
minals of the amperites.

Next mount the binding puxts in thc
following orders: “A Bal “A
Bat—"; “B Bat—"; “C 1<\L+ e
Bat—75 volts+";
“67 volts-” ) and “135
volts+".

The soldering lugs on all but the “A
Bat-+" binding post should be placed
on the bottom side of the sub- p.mel
The soldering lug on the “A Ba
binding post should be placed on 2]

go into the construction of a receiver
are important and their’ proper use
essential to efficient operation,  you
must not lose sight of the fact that the
kind of accessories you use with the
set will determine in a large measure
the degree of efficiency and pleasure
you will get from your radio installa-
tion.

A good aerial installation is also ab-
solutely necessary for most efficient
operation. Becatise of the shielding in
the set, the outside pickup is reduced
to a minimum,



A Lamp- Socket Operated
Browning-Drake Set

A Set with-An Automatic Control and a Power Amplifier
By ARTHUR H. LYNCH

TH]:RE no doubt, whatever,
bout the increasing popularity of
receivers_operated directly from the
electric light lines. The author of the
il etk spparedin'a
recent issue of Radio News, is a man
of wide experience in this field. He
has taken the best
of a number of new
and interesting de-
velopments and
combined them in a
most satisfactory
zmd scientific man-
ne

Ry following the
instructions Mr.
Lynch has prepared
it is possible for the
home constructor, in
almost any part of
the world, to pro-
vide himself, at
reasonable cost,
with the materials
for building this
very satisfactory
combination.

The technical ac-
curacy and easy
readability of Mr.

ynch’s articles
have won him an en-
viable international
reputation and the
following article is
ome of the best
which has come
from his pen. Mr.

nch’s article is as
follows :

Nearly three
years ago Glen
Browning and
Frederick Drake
developed after
many months of
mathematical and
laboratory research
work, a circuit
which was enthu-
siastically _received
by the radio pubm
Unlike most othe
radio_circuits, the
Browning-Drake has

Fie. 1.

become
popular cach year until now it is al-
most the standard of home-built sets.

When the original circuit was de-
veloped, the coils and condensers avail-
able on the radio market were not of

more

view of the compla
T et

the same high quality as those being
manufactured today. By space-wind-
ing the turns of the grid coils on thin
high-insulating tubes and designing
special low-loss condensers, Messrs.
Browning and Drake have managed to
so improve the results obtainable with

the audio engineers were not entirely
aslecp.

Realizing that one way to perfect
amplification was by inter-tube resist-
ance coupling, a number of scientists in
different parts of the country spent a
great deal of time developmg suitable

for such

Tilustrations by courtesy of Radio News

batterslass Browning-Drake
ifier are contained in the iwo

their circuit that the theoretical op
mum of performance is now ve
closely approached.

But while this progress in the field
of radio-frequen
broadcast frequencies was being made,

80

ompartments of ihe table.

use. One of the
outstanding results
was the develop-
ment of the metal-
lized filament resis-
tors which give
noiseless and in-
variable results.

was not_suf
New and different
tubes from those of

forthuvmmg We
special
R.F.amplifier tubes,
special detector
tubes, voltage am-
plification, or “high-
mu” tubes, and the
so-called power
tubes which are
capable of deliver-
ing the power re-
quired to operate
satisfactorily a
loud-speaker with-
out that most com-
mon form of dis-
tortion, “blasting.
With all of these
essential compo-
nents of a better
amplifier available,

an amplifier that
could deliver full
volume with well-
nigh perfect quality
Much credit for the
development and
design of high-grade lamp-socket am-
plifiers of the resistance-coupled type,
such as described in this article, is due
to James Millen.

nd then, to complete the chain, the
it i els OF s cone < tike spealker,

A" and “B power
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with its wide and uniform frequency
characteristic, were placed on the mar-
ket. This year practically all the better
class of manufacturers are making
speakers which almost defy further
improvement.
Use of Power Units
By taking the best in the radio-fre-
quency amplification field and combin-
ing it with the best in the audio ampli-
fication field, a truly fine receiver is
obtained. But why stop here? Not
only is practical lamp-socket operation
an accomplished feat, but during the
past year the shortcomings and imper-
fections of the original devices have
been overcome. In many ways, such
as elimination of common plafe-circuit
coupling, supply of high voltage (so
essential for good quality), saving in
replacement and _maintenanc
economy of operation, the power units
have an advantage over batteries.
So far as the “A” \n\tu\ is.
cerned, while it actually
the “A” power case, to all s ot
purposes, it too has been replaced; for
who need know that it still exists, when
it requires practically no maintenance?
The automaticall trolled noiseless
charger runs whenever the set is not in
use, keeping the battery always fully
ged and ready to give the best of
service. The cell vents are vapor-
proof, so that no corrpsive acid fumes
or spray can harm or corrode the in-
terior of the cabinet; and large reserve
water space is provided above the cells
in order to make the '\vldmm\ of \\4'\({!’
more than once a year rarely
And as for economy, a hdnux alwa\:

ENERS' GUIDE AND CALL BOOK

cost of the complete “A” power unit
differs but little from that of a large
storage batter,

f a careful and harmoni:
ous combination of the work of the

XD RADIO REVIEAV 81

xty to better mmng, the reduction ratio

the slow-motic rnier is variable.
Tt hus, when tumng in local stations or
going froni one end of the dial to the
other, the coarse adjustment saves both

Fig. 3.—Interior view of the re A 199

in the detector socket

best engineers in their own individual
fields is the receiver shown in Fig,
The panel is sloped at an angle of
25 degrees from the vertical in order
to facilitate operation by preventing
shadows from nterfering with the dial
readings. The dials are of the new
station-recording type, on which the
call letters of the different stations may
be recorded in their proper places.

tube is cmployed in the R.F. docket and a 201-A

1 he “wdsastable meatealising. condons

time and energy ; yet, when fine adjust-
ment is desired on a weak or distant
station, it takes but an instant to bring
the full slow-motion device into action.

Another to good tuning em-
bodied in the set is the 270° variable
condensers. The plate-shaping pre-
vents congestion on the lower part
of the dial. The 270° arc through
which the plates may be rotated gives

Fig, 2.

kept fully charged need not be mmy
as large as one which must have suff
cient c: ]mul\' to serve for scunl
i e between the charging
lhus, Char il arid Sl

at
periods.

A rear view of the “B” 1

power unit and resistance, coupled amplifier.
WD i e fie magnetic el

This arrangement is of considerable
advantage, as it enables any one to tune
the set immediately to the wave of any
desired station without consulting log
books and graphs. As a further fac

The trickle charger can be

the same effect as further separation
of the different stations. il fu

ther, and rather unique, advantage
the way in which this arrangement per-
mits sharp tuning with seemingly un-

s




RADIO LISTENERS’ GUIDE AND CALL BOOK AND RADIO REVIE!

LIST OF PARTS FOR LAMP-SOCKET-OPERATED
BROWNING-DRAKE SET

1 National Variable Condenser 0005
mfd. (!
National - Browning-Drake
Inductance (L
National Variable Condenser 0003
. &0

Aerial

National Browning-Drake RF.
Gt stomer (14

1 Yaxley Rheostat 30 ohms (R)

1 iimerite Selta). chebmas for 19
tube (R1)

1 Amperite  Self-adj. rheostat for

201-A tube (R2)

Fixed Grid leak 2 meg.

Bruno Filament Switch with pilot

light (S)

1 XL Vario-Denser Model N Netral-

izing Condenser 00005 mi.

Sangamo Grid Condenser i grid

feak mounting .00025 mf. (C3)
Variable Condm—-

e 000025 m: )

Aireao Tibe sockets (X

1 National, Power Tmm[mmcr with

5 volt fil. winding (T

N ot Filter, double choke (1

1 National Tone Filter Gt mach

condenser (T2)

co type G (High-Mu) tubes 5

volt il (V

1 Type 171 tube, § volt 6. (V1)

1 Raytheon type Rectifier ~ tube

(V2)

1 Ceco type E tube, 3 volt fil. (K)
Be T e ey

1 Resistance Amp. (R4, 5, 6)
Electrad Royalty type Variable Re-
sistance 5000 ohms (R7

Electrad Royalty type Variable Re-

sistance 5 meg. (RS

Electrad Rovalty iype V.

sistance 2500 ohim

ep Filter condensers

40-mf. (C4)

Gk e
ers 1.0-mf. (C5)
Tobe-Deutschmann
ers 2.0-mf. (

2 Tobe-Deutschmann Fixed. condens-
ers 0.1-mi. (C7

e e
(

ariable Re-

d condens-

ixed condens-

neg,

1 Amperite Self-adj. rheostat (R11)

1 Yaxley Jack, short type open cir-
cuit (J)

1 Formica or Radion panel 7" x 18"

1 Formica or Radion panel 77 x 167

1 Formica or Radion panel 7" x 14"

2 Formica or Radion panels 27 x 14"

4 Airgap tube sockets

2 Brackets for receiver

2 Brackets for amplifier

9k & Post;

ping
Wi Serets

LG ey, ol (A)

1 Balkite Trickle Charger (D

1 e Kutbrmatic. Covtro (B)

1 Cal

1

Console Cabinet
Rola Loud speaker, cone type

critical control. 1In fact, the lack of
necessity for critical adjustment of the
tuning dials ofttimes tends to give one
not farfiliar with the operation of the
new Browmng-Dr'\Le receiver the im-
pression that it is not selective. This,
1 mm.d\c howﬂu as the layman
will readil iate when he finds
how cumplclcl\ 10e diterent oo
are separated, and the engineer when
he knows that the tuned-circuit resis
tance at 300 meters is less than 7 ohms.
And last, but far from least, not more
than two hands, which most of us
possess, are required to tune the set.

Automatic Power Control

A unique and highly practical
method of remote power control has
been incorporated i this receiver. The
red pilot lamp on the panel switch
glows whenever the set s in use, and

rves not only to control the filament
SOl g e irerents b T 9
means of an automatic magnetic relay
(B in Figs. 2 and 6), to switch the
lnmp-socket power o either the trickle
charger (D) in the “A” power unit
or to the “B” pnwcr e
ment of the power tube in the set, as
required.

The Amplifier

As will be readily
of parts accompan:

seen from the list
ng this article, a

Fig. 4. A front view of the “B” power w

are “B” voltage regulators, and Ry

5, and xesistance eoupled audio amplifer

A power tube (V) s used in the last stage. R; and Ry
voltage control.
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number of prominent manufacturers
of high grade radio equipment are pro-
ducing parts for the construction of
good audio amplifiers. A very com-
pact set of parts is used in the con-
struction of the unusually small and
neat three-stage lamp-socket-power re-
sistance- cuuplcd amplifier shown in
igs.

Wi lu\e a(l.;]umlﬂe for use witlt any
set, this amplifier unit was designed
by the author in conjunction with
James Millen primarily for incorpora-
tion in this Lynch-Browning-Drake re-
ceiver, to supply, imvaddition, an adjust-
ible “B” voltage to the plates of the
e R R
detector

Fig. 5. Another view of the “B”-
Condenser; and T, the “tone” filter.

“power unit

u\ mounting the various units on a
7 -inch composition panel, raised
on a pair of rubber brackets, much of
the wiring and many of the small
parts, such as resistors, self-adjusting
rheostats, by-pass and some filter con-
densers, are concealed*from view ; thus
greatly enchancing the appearance of
the complete unit. Each part is com-
pletely shielded in its own individual
case, and all the metal cases are con-
nected together and grounded by a
common bus. Small 2 x 14-inch panels
box in the under structure, and at the
same time serve as terminal boards on

which are located the loud-speaker
jack (J) and binding posts.

The circuit employs a power trans-
former which supplies the high volt-
age to the rectifier tube, which, by the

like its little br«)ther, the
“E " works on the gaseous-conduction
principle; having no filament, it has an
almost limitless life and will serve for
thousands of hours without attention.
Of course, the “B” tube may be used
if desired ; but as the different parts of
the amplifier have been selected with
the “BH” tube in mind, slightly better
results will be obtained by its use.
But to get back to the amplifier cir-
cuit the power transformer has also a

nd audio amplifier. T is the power transformer

The amplifier coupling condens ers and the other filter condensers are mounted underneath the base.

S-volt filament winding with center-
tap for heating the filament of the last
audio, or 1! l~l\ e power tube. The
hlz\mcms of the first two audio, or
” stages are supplied from
power unit. By connecting
«he filaments of the two tubes in par-

llel a J5-ampere type of seli-adjust-
mg rheostat in the common lead is
made to serve the purpose of two and
an additional part obviated.

The high-voltage output of the recti-
fier tube is passed through a special
filter circuit comprising a double choke
and several filter condensers, arranged
as shown in the circuit diagram, Fig, 8.

83

“C” Voltage Supply

By a rather novel arrangement of
audio- fregﬂ ency filter and Voltage drop
resistor, the high “C” voltage (ap-
proximately %" v0|t> ncg1twe) re-
quired for the grid of the last audio,
or 171-type tube, is obtained from the
“B” supply. If an attempt were made
to secure the negative “C” voltage by
utilizing the voltage drop across a re-
sistor in the negative plate-supply lead,
the result would be rather discourag-
ing; as it would be found that very
tle amplification was being obtained.
This phenomenon is due to the fact
that not only would the D.C. compo-
nent of the space current of the last
tube be passing through this resistor,

T, the double filter choke: C, the § mf. filter

but also the alternating or au(IioAfre—

bibation ofthE auenmnng and direct
voltage drops would result in a pulsat-
ing biasing voltage having such phase
relations as to neutralize the input and
result in greatly reduced amplification.

By means of a simple filter circuit
comprising a 1.0-uf. condenser (C5)
and a 05-megohm resistor (R10) the
audio-frequency current is kept from
passing thioughiihe 2500.cih wariable
resistor, (RO) across which the grid-
voltage drop is obtained. Thus, as
only pure D.C. passes through this re-
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sistor, a steady grid voltage is obtained.
The proper_grid-voltage for a 171-
type tube with 180 volts on the plate
is 40.5. At this plate voltage and grid
bias, with normal load impedance and
D.C. resistance, the plate current is
approximately 25 milliamperes. 1t wil

of considerable advantage to use a

e for_this o

as
"Once the variable resis-
tor has been properly adjusted for any
given set of conditions, no further
changes or adjustments’ will
quired.

Two variable resistors are employed
in order to obtain lower voltages for
the R.F. and detector tubes. A LO-f.
condenser is connected from the low
voltage side of each resistor to the

ground.

The full 180 volts is applied to the
late circuits of the three resistance-
coupled-amplifier tubes. Three 0.1-

megohm resistors are employed in the
phtc circuits of the detector and the
“high. tubes, while the grid

ively. The six res
in three double bases, which require
only one hole each for mounting.
l'hmr soldering lugs and clips are

possibility of a noisy contact.
In order o secure good z\mpllﬂc'\hon
of the low notes, which is essential for

RADIO LISTENERS'

Construction of the Receiver
The construction of the actual re-
ceiver is indeed a simple task, as there
so few parts to be mounted and
The coils of the special Brown-
designed by Mr.

are
wired.
ing-Drake ~units,

GUIDE AND CALL BOOK AND RADIO REVIEW

can be obtained by referring to Fig. 3.

«Preparing the Panel
The panel on which the two Brown-
ing-Drake tuning circuits are mounted
is of 3/16” Radion or ba -elite, 7 x 18",

TO AMP. INPUT

/
AUTOMATIC
CONTROL.

N POWER-

SF16.6-

The connections between the set and the power units are shown here. The automatic control B
takes care of charging the “A” power unit.

Browning imself, are mounted on the

r{].mons between the two coils
axes must be in the same plane and at
right angles to each other) and the
proper spacing bcl\vecn the coils and
condensers. he coils were placed
too close to the condensers, the resist-

bz
TTe
Ar R
-FIG.7-
R,

Ro
e
P
S
00I'MF.
|l
L]
ANT. +A -A =5 + OUTPUT
GND. (Amp)  (Bat) (Amp)

Complete wiring diagram of (he Browning-Drske receive.

The indicating letters correspond

(o those in Fig. 3.

natural reproduction, mellowness, and
volume, coupling condensers of large
capacity are used. In this amplifier
three 1.0-pf. units are used, and the
resultant tone quality is everything that
could be desired.

ance of the tuned circuit would be
materially increased and the selectivity
and sensitivity of the receiver would
be considerably reduced. Thus, molm(-
ing the two condensers at the same
time mounts the coils. Details Df :h|s

The holes should be carefully laid off
on the panel with the aid of a seriber,
S A
square. When the positions of the
various holes have been determined, as
shown in Tig. 9 they should all be
center punched and drilled for 6/32
screws. The larger holes are most
conveniently made with a reamer; as
few radio constructors are likely to
have drills of the exact size needed.

Mounting the Parts

The filament switch, volume control
and the two B.-D. units are mounted
on the panel. It is wise to remove the
red bulb from the pilot switch until
after the set is complete and ready t
operate, as otherwise it may be broken,
After all of the units have been
mounted on the front panel, the two
dials are attached.

The two tube sockets, self-adjusting
theostats, neutralizing condenser, grid
condenser, by-pass condensers
binding posts are located on a 3/16-
inch sub-panel or shelf 6 x 7 inches.
Two brackets may be made either from
4-inch bra
of the set illustrated, from 4-incl
angle brass; either will serve equally
well. The standard brackets available
on the market at present are not suit-
able for this use, as they are designed
Tor use in sets with vertical instead of
sloping panels.

When all the parts have been
mounted the set is readv to wire; the
diagram is shown in Fig. 7. As in the
case of the power amplificr and “B”
supply unit, it is advisable to use flex-
ible, unvulcanized-rubber-covered (No.
18 equivalent) stranded tinned copper
wire for connections.
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‘The completed set is mounted in the
front of the cabinet and the amplifier
unit is placed in the battery compart-
ment along with the “A” power unit
and control relay.

These units are then connected to-
gether as indicated in Fig. 6.

on and if everything is right the red
pilot lamp and all the tubes except the
171 (and of course, the “BH") will
burn._Plugging the cord of the cen-
tral relay into the lamp socket will
cause the 171-tube filament to light;
and, if all is properly adjusted, broad-
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located on the side of the amplifier that
they may be readily reached through
the small door of the console table, at
the lower %ight.

The next step is to neutralize the
radio-frequency amplifier. This may
best be done by turning up the volume

eut i 2% “

v v 4

1t 1 %
S e sves s e

(5 Ry & s
g
.
£ Ril
A"INPUT

The completo circuit wiring diagram of the combination “B"-power supply a
Nole thal the flament of the power tube Vi (& Tightod from o Thecia vl v

Aerial and Ground

With the type of zmtemn coil used
in the Browning-Drake r¢
been found that the most mnshctory
length of antenna for ordinary use is
about 75 feet, not including the lead-
in. If the use of a longer antenna is
p!c[erred then an antenna-series con-

enser (SC in Fig. 7) should be used.
Ihu condenser should be variable so
that it may be so adjusted as to cause
the two tuning dials to read alike.
Once this has been done, no further
adjustments of this condenser will be
required. For this reason it is not
mounted on the panel, side of the
cabinet where its adjustment is not
likely to be tampered with by anyone
not familiar with its purpose. For best
results with a short antenna, the series
condenser should not be used, unless
the receiver is located close to a pow-
erful station,

Anv vpe_ of lamp-socket-operated

eral cxpmence indicates that the most
suitable grounc is obtained

-FI1G. 8~

resistance coupl
i of the power
of Ro Ky

is supplied through the

casting will immediately be heard.
Assuming that the amplifier has been
properly adjusted as described by Mr.
Mayo and the writer in the October
issue of Radio News, the next step is
to put the receiver i proper condition.
This is best done by tuning in on a
local station. As the coils and con-
densers used have been built with the
idea of having the two
similar positions for a given wave-
length, it is only necessary to rotate
them simultancously from one end of

led_audio_ampli
transformor T.
G

. |V are “high-ma” tubes.
o " Voltage for the power

control (left) to its maximum point
and the regeneration (right) control to
z pmm just below maximum regenera-

Adjmt the right-hand dial to_the
point where the signal is loudest, Then
rotate the ial up and down the
scale to a pomt e point be-
low where the strongest intensity is
heard. As the left-hand dial is rohtcd
a squeal will probably be heard.
it e el ondea
this squeal may be readily climinated.

18"

<_4"—T43'4.

DRILL HOLES FOR

~MOUNTING VARIABLE.
CONDENSERS
DRILL TO FIT._ =
“HOMEMADE ™.,
_#z! BRACKETS %

by coxmcmnzv to a cold-water pipe with
a good ground clamp. The surface of
the pipe should first be well cleaned
with emery paper or an old
Operating the Receiver

The 199-type tube should be phced
in the R.F. amplifier (rear) socket of
the receiver and the detector tube (of
a new type) in the front socket. The
two “high-mu” and the type-171 tubes
are placed in the three sockets of the
rc<1s!ance c,onpled amplifier. _The
“BH" rectifier tube is placed in the
rem'\mmg socket.

The panel switch may now be turned

-FIG.9-

Details for drilling the receiver panel which is a 77 x 18" Radion or bakelite panel.

the scale to the other until a station is
up. To facilitate this operation,
(hc \’;\nahle ratio levers on the two
(lmls should be set for the same ratios.

Any ratio between 6:1 and 20:1 is ob-
tainable. When a station has been
tuned in, the two variable plate-voltage
controls (of the detector and radio-fre-
quency amplifier) located on the side
of the amplifier should be adjusted for
Dest volume and quality. They are so

as

The best means of varying the neutral-
izing condenser is to use a long stick
with one end sharpened to resemble the
point of a screw driver. The use of
the screw driver or other metal tool for
this purpose is not satisfactory as the
effect of the adjustment will be altered
when the tool is remove nce the
neutralizing condenser has been prop-
erly adjusted it will require no further
(Continued on page 147

%



How to Build the Shielded Six

A Dual-Control Tuned Radio Frequency Set With
Individual Stages Shielded
By McMURDO SILVER, A.I. R. E.

HE receiver pictured in _the ac-
ompanying photograph is prob-
the first type of thoroughly

shiclded tuned radio frequency receiver

ever made available to the fan public

frequency amplifiers, one as a detector,
and two as audio frequency amplifiers.
In this respect the rece unique ;
for up until this year it has been con-
sidered impossible by engineers to con-

seven by twenty-one inch wal
brass panel most artistica
e panel
practically no_equipment and,
merely to conceal the “wor

ably

The completed set instaled in an altractve walnut cabinet. The receiver
descrbed in his ‘article is imallely Hiself 1o control nt from
bicture showing the metal control’ panel.

that might be satisfactorily construc-
ted in the kitchen workshop. The de-
sign itself in its more general aspects
is certainly not mew; for any of the
ing receivers as produced by the
ry’s finest set manufacturers in-
u)rpnnle the major points evident in
the construction of this particular out-
fit, which is known as the Silver
Shiclded Six.
The Shielded Six receiver contains
six tubes, three functioning as radio

struct a receiver containing three
stages of tuned radio frequency ampli-
fication which could be ma(le o oper-
ate stably and efficientl; This the Six
does by “virtue of certain unusual fea-
tures in its design which will be de-
scribed in eeding paragraphs, and
thus it permits of the mmmmn of an
ideal in an entirely different direction
at the same time, for but two controls
are used to operate the entire receiver.

The receiver is mounted upon a

one of the major tuning dials
controls the antenna circuit of
ceiver, while at the right is a
dial marked “Station
which controls the tuning of the
and third radio frequency stag
the detector circuit. Below and
center is a
serves to regulate the sensitivity
receiver. At the right is a small
turning the entire outfit on ar

is

nut fin-
ally yet
carries
is u:cd

the

recciver hehind it. At the left appears

which
the re-
similar

Selector II,”

second
res and
to the

volume control which also

of the
switch

nd off,

;?T E timk Ank
5 ",=;; el

1

The shielding used

s
o e ’::.h.,z. *"w
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he direct current i <

of the diagram is a sensit

“cation can. b

ss condensers are used in the plate elrcuits of all the radio fre;
a d in the p s



RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

while at the left a similar switch allows
the use of either a long or short an-
tenna at will, or it may be used to
regulate coarsely the degree of selec-
tivity of the receiver.

Behind this panel and fastened to it
is a y steel sub-base. The sub-
base and panel are fastened together
by means of the volume control re-
sistance and the on-off and antenna
switches, which pierce both the panel
and the front edge of the sub-base.
This sub-base ies at the left a
terminal strip to which the loud

transmitted to the second circuit. In
the case of the Shiclded Six, due to
the use of two separated walls between
each circuit, the possibilities of circu-
lating currents in one shield being com-
municated through another shield to
the other circuits is very effectively
obviated.

n each one of these stage shields is
contained a specially constructed type
of condenser which practically
traight line frequency tuning over the
upper range of the dial or on the lower
-lengths and gradually verges into

give
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there are located in_ addition to the
tuning condensers and inductance coils
a tube socket, a_by-pass condenser and
a stabilized resistance. The function
of the stabilizing resistance will be con-
sidered in connection with the discus-
sion of the circuit and its operation.
IE n e
tically the same equipment is loc

ad ehthotstanilia

wluch a\d: in isolating the radio
quency and audio frequency portions
of the circuif

in place.
1t are

The set wired, with link-motion
e’
speaker cords, the antenna and ground
wires and all battery wiring
nected. Thus no wires whatsoever ap-
pear upon the front of the panel, even
the loud speaker connections being
taken from the rear.
the front of this sub-base are
four aluminum stage shields, each con-
taining one of the four radio fre-
quency circuits of the receiver. This
type of shiclding is particularly ad-
vantageous, for ot oply does it pre-
vent entirely coupling of the various
ed

inate entirely the pick-
up outside disturbances, but it does this
in a much more effective el th;\n
rdinary shielding. This

where two circuits are xmlated (mlv lyv
a single thickness of metal, circulating
currents are frequently set up in the
metal shielding by one circuit and

bove the metal

straight line wave-length tuning on the
lower dial readings, or the higher wave-
lengths.
he inductance coils used in the re-
ceiver are also built for extreme uni-
formity and, in fact, their inductance
will vary in stock production less than
one-quarter of one per cent, which is
a far greater accuracy than is required
for the mumful construction of the
Shielded S These coils are inter-
changeable and are plugged into six-
contact sockets located in the respec-
tive stage shields. Thus if a coil is
damaged or in any way injured, it may
easily be removed and a new one sub-
stituted. Further, the possibili
seasoned experimenters of constructing.
special coils, say, for the European
length ranges, is thus left open.
In each of the three left-hand or
RF  amplifier ~shield

7

a nel is all short and
ok nudo eoapiing Pirpeses Whle BAL to the riEht s o SokpoL eknatosiner,

)

N

direct. The two shielded transformers to

The audio frequency amplifier is of
the transformer-coupléd type and con-
sts of two stages and an output trans
former. Bec: of the character-
istics of this amplifier, it is safc to say
that the quality obtained from the en-
tire receiver will be equal to that of
any manufactured receiver upon the
American market during the 1926-27
season

The circuit diagram for the receiver
is shown schematically and pictorially.

or the present, however, only the
schematic diagram will be considered
in explaining the operation of the cir-
cuit and the functions of the various
parts. It will be noted in this diagram
that there are four dotted line sections
marked “631 Shields.” Inside each
one of these shields appears a certain
amount of wiring and certain parts

such as coils, tubes, etc.
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Beginning at the left of the diagram
appears the antenna stage, while next
to it is the second radio frequency
stage. To the right successively ap-
pear the third radio frequency stage
and the detector stage, while in the un-
shielded portion of the diagram to the
extreme right appear the first and sec-
ond audio s

An cxamumtlml of the radio fre-
quency portion of the circuit will indi-
cate that each stage circuit is com-
pletely shielded. Thus in the first or

shape of the coil is such that prac-
tically maximum advantage is taken o
every possible factor contributing to
cfficiency. One very interesting fea-
ture is the location of this coil directly
upon the bottom of the stage shield
separated from it only by the thickness
of the coil socket. This spacing has
been very carefully worked out and
results in effective oscillation control at
the lower end of the wave-length range
and a pronounccd increase in efficiency
toward the higher end of the wave-

A general rear view of the receiver.

left-hand compartment we find that
the shield itself (as are z\ll other dmlds
and metal work in
D i
through the small antenna control
switch at the left of the front panel to
ﬂm primary of the antenna_coupling
coil No. 116A. By means of a tap on
this coil, adjustment can be made for
either long or short antenna. Th
means that if only one size of e
is used, the selectivity of the
Lo e
limits by using one or the other of the
two positions “of the antenna switch in
operation. The secondary winding of
this antenna coupling coil marked with
the numbers 3 and 1 is exactly similar
o the secondaties of a RF trans-
e winding of
enameled wire upon six supporting
1idges upon a bakelite coil form, These
ridges are threaded and the turns of
the winding ar thus spaced. The

s also

The individusl stage covers ase in place here.

length range; for the radio frequency

ance of the grid circuit actually
is lower at 500 meters with the coils
shielded than it is with the coils un-
shielded.

Two methods of securing uniform
amplification over the
length range of the receiver as
ployed together with a variable con-
trol, the purpose of which will be con-
sidered later. The first of these meth-
ods is by means of a resis which
is included in the grid circuit of each
RF amplifier tube.

This resistance combines two effects
—one inductive and the other re-
sistive. The theory of the operation is
that in any tuned RF receiver as the
wave-length at which it is operated de-
creases, (he tendency to oscillate in-
creases. Thi 15 obviously an unde-
sirable condition’ inasmuch as maxi-
mum amphﬁc:\hon will be obtained
only with a uniform amount of regen-

wave-

eration_at all wave-lengths, which is
impossible without some means of
compensation. The first means em-
ployed i the Six is the grid resistance,
the radio frequency resistance of which
inc rly rapidly as the wave-
Jengih 2t mnch the receiver is operated
decreases.  Thus these _resistances
serve to even up the amplification over
the entire wave-length range and to
allow the receiver to be operated in an
extremely sensitive condition both at
the high'and low ends of its range.

The two visible tubes are the audio frequency amplifiers.

resistances alone are not de-
pended upon for adequate oscillation
control, however. small_tickler
winding “2” and “6” is used in cach
stage which serves to control regenera-
tion in the stage

individually so desig
he resistance considered it would be in
iosillbing corklifon S WAIPRLE A

ever, a very careful balance worked out
through months of laboratory work,
the combination of the grid resistance
and small tickler coil results in a re-
ceiver which is net only stable over its
entire wave-length range but operates
at practically peak efficiency at all
wave-lengths.

Inasmuch, however, as there are a
large number of set users, who desire
the absolute limit of sensitivity from a
receiver, an adjustable regencration
control Tias been incorporated in the re-
ceiver which terminates in the small
knob appearing in the lower center of
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The Shielded Six Dual Control Receiver
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A picture dingram of the set. A 1 m{d. by-pass condenter is mounted directly slongside of cnch
5 Dass ‘condemser s shown conecied. across the ehoke. col and 3 i

socket an the shiclded units.
a."by-pass i the detector stage.

A 002 mid.
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the panel. This resistance controls the
sensitivity of the first RF amplifier
stage without appreciably reacting up-
on the adjustments of the second, third
and detector stag The method by
which this is accomplished is very in-
teresting and would in itself deserve a
lengthy discussion, which would be
impossible here. Suffice it to say that
as the sensitivity of the first stage is
increased, its effective load upon the
balance of the receiver decreases and
the tendency to oscillate becomes very

circuit simultaneously as it cuts
of another, the sensitivity :md stablhty
all circuits except the ‘main-
tained constant, while e ty o
the first circuit can easily be moved up
dually toward critical regeneration.
The valte of this adjustment is evident
to anyone who has ever operated a
r'\dio set.
ach RF circuit is very definitely
hmzhzed within its shield excepting
only the leads carrying cnergy from
one slncld to another. By-pass con-
densers are located in each stage com-
partment effectually preventing unde-
sirable coupling through B battery or
filament wiring. In the detector stage
a small choke coil is employed together

"’M"m.-»""

A bottom view of the sub-base.

mext, and which app:

with a 002 by-pass condenser, which
prevents any of the radio_frequency
component of the detector. circuit leak-
ing through into the audio frequency
amplifier.

RADIO LISTENERS'

The use of an output transformer
allows a power o be employed
S ks plale voltage that
the builder may desire.

LIST OF PARTS REQUIRED

3

SM316A Condensers.
§M 3168 Condensers—Long. Shaft,
M 515 Coil Sockets

SMIEA Co

Bolymet 1 mid. Condensers,

432 Link Motion.

Carter Tip

Terminal Sitip with Terminals.

Crowe Metal Panel, Pierced.
ecl Bage, Picrced,

Yaxley No. 10 Switch.

Yaxley Spcclal Amcnna Switch.

Carter

o
Carter 200 Ohm Rmsmrs
Coil Hook-up Wi

Polymet 2/10 Meg. Resistance.
Polymet Grid Leak Mounting.

Al battery wiring is carried well away from
lons the center line of the base.” A wpice

Tn all of the circuits UX201A tubes
are used except in the first or second
audio_amplifier. In the first audio
amplifier cither a UX201A or UX112

e

.

el

i visible
Tion in the wiring is a

tube is used, whereas in the second
audio amplifier a UX171 or UX210
tube should be used with the ‘highest
available plate voltage in order that
maximum quality of reproduction may

three groups of two leads that
e e g e Vlame Linirol resistance, and it ot
-
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be obtained. No provision is made for
adjusting the volume of the received
signal in the nudlo amphﬁe'r, this being
taken care of ly the small volume con:
trol knol) at the center of the panel.
he parts needed for constructing
the Shlelded Six are listed below and
may be procured in complete kit form.

It is essential in any event that the
coils, coil sockets, stage shleld< tuning
condensers and link motion be pro-
cured in kit form, as unless (h\s is done
they will not be carefully measured for
opemuon logclhcr and will not operate

rily. \w e the parts are
purchdsed ioxm, they have all
been labommry lcslcd and will operate
together without any trouble.

The various parts may be mounted
upon the steel sub-base as mdmmed in
the different photographs. All p
should be placed on the sub-base i |n the
positions as indicated from the differ-
ent photographs and the panel should
not be fastened to the sub-base except
as one of the last operations.

There is only one caution that need
be ul;servcd particularly in mounting
the parts—t s with respect to the
SALaT e T barely pos-
sible that after they have been mounted
a strain may have occurred which will

run fro; e 1o the

pull the plates slightly out of align-
ment, although they are constructed to
prevent just this. it is noticed that
as the rotary plates are adjusted there
is a tendency for them to come closer
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to one side of the mnonary platcs
than the other, it will to
adjust the positions of the st;\(m plate
sections, so that each rotor plate will
center up between its two adjacent
stator plates when viewed from above.
The necessary adjustment of the posi-

shield to the right, and, in turn, from
this shield to the extreme right shield.
These two wires must be kept free
and away from all other wiring of the
set. This can e:
carrying all wiring al
the sub-base, then around and down

the Tink motion ‘over their shafts as
illustrated in the photographs. The
condensers should then be set so that
their¢rotor plates are just about to
interleave with the stafor plates, but
so that to the eye there is a tiny gap
between them. This gap should be set

top view of the set with the plug-in coils re
The folex in the bottom of the unita are for the wiring.

A
at the right).

tion of the stator plate sections may be
made by loosening the nuts to be found
on either side of the bakelite support-
ing strips, these nuts being actually on
the tie-bars of the stator plates. This
will allow of shifting the entire stator
plate sections to any desired position
where they may be locked by means
of these \Am(‘ nu
The pa ing been mounted on
the sul the wiring may be put in
place uxm; 4 soldering iron and Belden
flexible rubber- covered hook- up wire.
No difficulty will be encountered in wi
ing, as the numbers on the whcm:\nc
diagram correspond exactly with those
on the various instruments. . It is ad-
able either that the wire have
its insulation scraped and .the ends
fastened beneath the terminal screws
of the parts or that they be soldered to
lugs in turn fastened beneath the
terminal screws
One precaution must be observed in
wiring. It will be noticed that two
tun from the left-hand stage
shield under the sub-base to the one
next to it and from this to the next

moved. The
The 200-ohm
hot shown here.

stuges are
along. the terminal strip toward the
s precaution applies to the
wiring \Vhl(h is located beneath the
el. The wiring in each stage
shield should be made as short as p
sible, the placement of the individual
connections being evident from
photographs. In every case the nega-
tive filament connection and the nega-
tive R battery connection is made
through the shield and metal sub-base.
It may be found in assembly that a
poor contact will be made and one or
more of the tubes may not light due to
the lacquering of the sub-base. If this
condition is encountered, it may be cor-
rected by removing the lacquer from
the bottom of \Iw sub-base at the
points where the screws used hoth for
holding down the tube sockets and
making the negative filament connec-
tions run through the shields and sub-
base into their fastening nuts,
has been done on
ther b bao b HenE Pancllen
attached after the three right-hand
condensers have first heen ganged.
The method of ganging them is to push

sub-pans

gmall choke-col spaol is used only in the detector stase (ihe last shiclded stace
Fessiances"connected. in ire
See picture wiring diagra

uits of the first

so that it is uniform on all three con-
densers and the monkey motion then
locked in position in such a fashion
that the condensers can be turned only
about an inch further out in
each case, but so that if the shaft of
one is rotated the other three will be
carried to the full interleaved position
due to the link connection.

ing heen done, the panel may be at-
tached by means of the two switches at
cither end and the volume control at
the center, The volume control should
have been put in previously, before the
stage shields went into place. Two
ashers will be found with the volume
control, made of fibre. One of these
should be placed on the inside of the
sub-base and one on the outside of the
sub-base ‘so that no metallic contact
will exist between the volume control
and the metallic panel. Ttwill be neces-
sary to center the shaft of the volume
control resistance in the over-sized
holes in both panel and sub-base in
order that there will be no connection
between the shaft bushing and panels.

(Continued on page 136)

hav-




The Henry-Lyford Receiver

Constructional Data on a New Five-Tube Set Which Has
Extremely Fine Tone Quality

By ELMORE B. LYFORD

HE designers of the Hens
Lyford felt that a new set, which
would meet all present-day demands
would be accorded favor by radio
enthusiasts. In touch with the whole
, they were familiar with all of
the new dcvelopmcnls, and also with
desires of the broad-
& i TS vt mod-
ern receiver must be simple,
nearly perfect. tone qualities
enough for

28

1 ’
et

A back panel view of the Henry.

dweller, and at the same time \uhl ive
nough for the listener, far

broadcasting station. A
things were considered, £l kept in
mind, during the experimental and de-
velopment work on this receiver, and
the finished product fuly lives up o al
the requirements set for.
The accompanying e
diagram serves to explain the circuit
employed, which is a slight departure
from “the um\tmumll circuits with
which we are all familiar. The receiver
T e s
frequency amplifer, one as, detector,
audio  frequency

stage. _Oscillation is con-
trolled by one of the reversed e.m.f.
methods—one_of the most_efficient
orer developed. It s yery similar to

e Rice method, of which much has
e pages, but there is

ytopd recsiver showing the arrancoment
Most all the wiring is beneath the sub-pan

one important diffrence, Where the

a carefully balanced
Iiiie il cirenit 3 dEBeriiely s
balarced, and in addition the “balanc-
ing” condenser is mounted right on the
panel. The setting of this condenser
not constant for all frequencies, but s
constant over any considerable band,
and only needs very slight adjustment
For any other. The advantage of this

however, lies in the fact that
by slightly unbalancing this bridge,

the tuned ciruit of the fist radi fre-
, give the receiver ample

IV mr use even in the most con-
gested localities. There is no necesﬂtv
of tuning the second radio
SRR
one control, and also a great deal of
coil interaction. Furthermore, under
the right conditions, an untuned stage
gives more gain than a tuned stage, and

ways adds stability.

he audio amplifier in the Henry-

eynote of this set. s
by a small movement of the balance
condenser, until the amplifier is almost
ready to br oscillation, a_very
great increase in sensitivity is malue(l
This is a great aid in tuning for “DX,”
although for local or semi-local recep-
tion, it is nut necessary to take ad-
vantage of t ra “boost” which
this gives e b quency ampli-
fier. Both of the radio frequency tubes
perate at 90 volts plate potential, and
are properly biased to give, the greatest
They should both be 20TA type

tubes.

'Ul‘\

detector, also a uses a
bias rather than < ondenser
n leak to secure FACL

this tube is the same as on the
= frupnm\ tubes, but the plate
voltage is only 2214. The use of a
biased detector is preferable from the
Stadidnt o ity el
the standpoint of quietness of opera-
tion. The input circuit of the detec-
tor is tuned—this tuned -circuit, with

92

on the front and sub-panels.
inel.

Neatness in design it the

of two trans
former coupled stages, and it is the
des

Lyford receiver cons

of this amplifier that gives the
set its remarkable tone qualities. The
transformers used are the new
darson_type R200, which prove
test to have a better amplification curve
than resistance coupling devices or any
of the poorer grades of transformer
In addition, cach grid and plate return
in the audio amplifier is bypassed
directly to filament by a 1 mid. con-
denser hese may be seen in the a
companying  photographs, and _their
position is ~hnwn in the schematic dia-
ram. The use of these condensers
i i
.uuho  pieithroy i
sers are essential o perfect repro-
et st tlis T
garded by the designers of nearly all
receivers, if in fact they realize it at

Thor-
under

50

Bt [0 ba e s et
out for each of the audio frequency
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Layout and Wiring Diagrams for the Henry-Lyford
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9 RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

tubes, as well as a separate lead for lhc
plate supply of the secon
makes the receiver flexible enough sx)
that any suitable tubes may be used as
audio amp!iﬂers. However, the use of
201A tube is recommended in the
first stage, and the second should be at
least a 112 tube. The 171 type tube
or even the 210 type may be used in
this second stage or, if it is desired,
without any changes being necessary in
the wiring of the receiver.

The ﬁlnmcm circuits of this set are
entirely automatic. There are no rheo-
stats to complicate tuning and spoil the
appearance of this receiver. Three
Ampcnlcs keep all of the tube fila-
the proper potential, and in
a filament control jack is
specified for the last tube, to conserve
on battery consumption when only four
tubes are used for near-by reception.

The operation of this set is very sim-
ple, due to the complete ehmmﬂuun of
and other unnecessary
ere are only two tuning
dials, and these run tugvthm over tlm
whole range of the receiver.
knob between them controls the sensi
tivity of the receiver, and another at
the end of lhz: panel controls the vol-
ume of the ot

Of course, a receiver to be thor-
oughly modern must have a wave-
length range which is universal enough
for all practical purposes. In addition
to covering the band of mqucnmcs
used at present for broadcasting,
must cover also the higher ircqucnue;
now being used for rebroadcasting pur-
poses, and this the Henry-Lyford i
fully capable of doing. The coils in the
tuned stages are of the plug-in type,
and three different sets are available,

Above is a photo of the front panel.

two to a set. The broadcast coils cover
from 185 to 550 meters—they actually
do tune down to, and below, the low
wave stations which are so difficult to
get with many receivers. The short
wave coils cover the band of wave-
lengths between 37 and 125 meters,

and the mtcrmedmtc set covers the
hand from 75 to 225 meters. There is
a generous overlapping of ranges, so
that there is no wave-lengths between
37 and 550 meters to which this re-
ceiver will not tune.

‘The two large dials are the main tuning conts
and the one at the extreme right

1 i, as easy to wire this set as it is
to operate it. Panels and sub-panels
Gl dcied sie available, and it is the
work of an evening to assemble the
parts and connect them up. The dia-
grams and photos illustrate the way

PARTS NEEDED
1 Radion or bakelite panel, 7 x 24,

1 Radion or bakelite sub- panel,
drilled, Benjamin  sockets
‘mounted.

2 Precise 350 mfd. variable conden-
sers, 1

1 Precise 55 mid. variable condenser,
pe 940

1 Centralab modulator, type 500 M.

1 Carter “Trmp’ Blameat Switch.

1 102a jack.

1 103 jack.

1 University antenna coupling trans-
former, type

1 University mdm frequency trans-
former, ty

University. tuned radio.frequency
transformer, type

2 Thordarson’ audio transformers,
type R-200.

5 Tobe Deutschmann 1 mid. fixed
condenser.

1 Micamold 002 mfd. permanent
condenser.

1 Micamold 001 mfd. permanea
conden:

3 Amperites, type

10 Coil mounting 2

1P enjamin  brackets, type

Sub-panel supporting post.
by inding posts marked, ANT,

D.
2 4 Raer-Kasch dials, 100 to 0.
1 Eight wire battery cable
1 Coil of Belden hookoup wire.
1 Complete set of hardware.

that the receiver is wired, and show

¥
how simple the job is.
The designers of this receiver recom-

mend that the specified parts only be
used in its’ construgtmn If substitu-
tions are made, thes lways the
possibility of lack O e i
tween various parts of the circuit, and
a consequent receiver which is less per-
fect than it should be.

Probably the easiest way to
struct any receiver is to follow detaled
instructions, if they are available, For.
this reason we are giving bcluw com-
plete construcuona[ detail kit
this set. If these are carefull\ ml—

lowed, no trouble will be experienced
in building this recciver, even by one
who has never before tri ied his hand at
making his own radio receiver.

After the parts have been
secured, spread them out on a table and
you are ready to begin.

Mounting Instructions

The ten coil jacks are first mounted
as shown in the picture wiring diagram,
with the Tugs placed as indicated. The
ANT. and GND. binding posts are
then mounted in their correct position:
with a soldering lug on e-;Lh stud
pomnng toward their respective ja

“The Benjamin brackets are then
moumed with the screws furnished
h each pair. The bakelite post is
tlmn moumcd in the center of the sub-
panel by means of the long screw pro-
vided. ~ The audio frequency tra
former nearer the end of the sub-panel
is now mounted, but before this is
done, slip the mounting bolts for by-
pass condenser No. 5 into the proper
e sure ! hat the

quency transformer is now mot
but as before, slip the mounting bolts,
this time for by
into their proper holes.
and F posts of this transformer also
face toward the front panel

It is now advisable to turn the sub-
panel upside down, and mount the by-
pass condenser No. 5, which should be
mounted between the four bolts that
hold the transformer near the end of
the sub-panel. The No. 4 by-pass con-
denser mounts directly beside No. 5, as
shown in the picture wiring diagram.

rols. The knob between them is the balancing condenser.
the volume control.

Then mount by-pass condenser No.
as shown. The three - Amperite holders
are now mounted near_the center of
i silmnilosHo i et
ide

Next turn the sub-panel right s
up again with the tube sockets toward
you. The No. 2 by-pass condenser is
now mounted slightly to the right and
hehitnl Fiba socket N 5, andounted
so that the connecting lugs are towary
the back edge of the sub-pancl.
Slightly to the Iefr and behind_tube
socket No. 1, by-pass condenser No. 1
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is mounted. The radio frequency trans-
former is the only remaining instru-
ment to mount on the sub-panel. This
will be mounted later.

The front panel instruments are now
mounted, and we will first mount the
large variable condensers. In mount-
ing the condensers, be sure that the
balkelite strips supporting the station-
ary plates are toward the bottom of the
panel. These condensers are held off
the panel by bushings which are pro-
vided. The small lancing ednecies
is now mounted in een the
two larger condensers as PR
illustrations. The Centralab Modu-
lator is now mounted in the proper

hole, and the filament switch should be
mounted in the hole directly beneath
the Modulator, with its binding posts
in a line with the bottom edge of the
panel. The two phone jacks are then
mounted in their proper places,

care to mount the No. 1
MAX. hole. In mounting the jacks,
have the frames nearest the bottom of
the panel.

It is now necessary to mount the
panel on the brackets by means of the
holes provided. We are ready to wire
the receiver, .nul we will start by pla
ing the ide down with
by-pass Sriin e you.
picture wiring diagram is drawn show-
ing this view of the receiver, and the
numbers are for ease of reference

3

Wiring the Receiver
y using a good grade of soft strip
solder, such as Kester resin core solder,

a good soldered Jomt o be made.
By ma erences to
the pi the

c :, a
photos, the wiring KT
L"mlv understood.

We will start by connecting a wire
ight contact. of. socket
is the positive mamcm
connecuon Run this wuc to the sai
terminal of sockets No. 2, No. 3,
No. 4, and end it at the No. 3 !ermmal

to the upper
No. 1. Thi

R

A view of the set showing the wiring beneath the sub-panel.

of the MAX. jack. This terminal is
next to the top terminal of the jack,
No. 1 being the terminal nearest the
metal frame of the jack. The three
left-hand terminals of the Amperite
‘mountings are now connected together.

Take two short lengths of wire and
solder a lug to each. The four nuts
are taken off the radio frequency trans-
former, and the two lugs with the
wires attached to the G and P posts of
this transformer, and the posts inserted
in the holes provided. The G and P
posts are nearer the tube sockets. The
transformer is held to the sub-panel
by the four nuts, which are put on
from the top. The short wire from the

G p soldered to ﬁlm Inwer left-
han(l or G terminal of s 0.
Likewise the short wire fmm the P
post is connected to the lower right-
h'\nd or P terminal, of tube socket

No. l as shown in the diagram.

We will now connect a wire to the
left-hand terminal of by-pass con-
denser by inserting it through the hole
in the sub-panel provided for this pur-
pose. Run the other end of this wire
to the right-hand terminal of Amperite
No. “onnect another wire to the
right-hand termisal of by-pass con-
denser No. 2 in the same manner, and
run this wire to the wire that runs
from Dy-pass condenser No. 1
Amperite No hich you have just
previously connected. Continue this
wire to the upper left-hand terminal of
socket No. 2, and terminate it at the
corresponding terminal of tube socket
No. 1. These are the filament nega-
tive terminals of these sockets.

One end of the 001 permanent con-
denser is now bent dﬂwn and soldered
to coil jack No s pictured. The
other terminal of !hs muden:(r is con-
nected to the stationary plates of the
balancing condenser B. This can be
nicely done by looping the wire under
he wire connected to the upper. ngh -
hand terminal of tube socket No.
and then running it straight out to thc

g
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ln[zmcm;z condenser. The rotary plates
is balancing condenser are con-
nccled to the lower right-hand terminal
of ftibe socket No. 1, which is the plate
terminal, and this wire can also
looped under a filament wire to make a
neat job.
The stationary plates of antenna con-
drm(r \ are now connected to coil
6, and also to the adjacent
;zr\(l umhct of tube socket No. 1,
which is the lower left-hand terminal,
as you are looking at it. The rotary
plates of this antenna condenser go to
coil jacks No. 3 and No. 4, and then
the wire continues under the radio fre-
quency transformer to coil jack No. 7

Note how the fixed condensers, ctc., are mounted.

and to the rota
condenser D.

Next put a lug under the F post of
the radio frequency transformer.
Solder a wire to this lug and also to
the left hand terminal of by-pass con-
denser No. 2. This wire goes through
the adjacent hole in the sub-panel and
to coil jack No. 7.

Now run a wire from the lower
right-hand or P termizal of socket Ne
2'to the coil jack No. 9, Another wire
arts at the upper left-hand or nega
tive ﬁhmmt mnncﬂmn of tube socket

G it et
inal of mhc socket No. 3, then to the
right-hand terminal of Amperite No. 2
and finally to the left-hand (ermm'xl of
by-pass condenser No. 3. These con-
nections can all be checked by fre-
quent reference to the picture wiring
diagram.

The left- hwd terminal of by-pass
condenser 5 and the right-| hand
terminal ni h' pass condenser No.
are connected together, and the wire
continued on to the upper left-hand
of tube mtl(et No. 5—the
negative filament contact. anh by
running this wire over to the right-
hand - termina Amperite. “No 3
From coil jack No. 8 run a wire to the
G post of tube socket No. 3, which is

(Continued on page 151)

plates of the detector




How to Bu1ld the H F L Nlne-Tube Super

A Super-Heterodyne Which Works Without Excuses

N the eyes of the real radio fan, a
good super-heterodyne is a thing of
joy, while a super-heterodyne which

same procedure is followed on the bat-
I ; :

tery
transformers.

cabinet.

Fig. 1. Front view, showing receiver enclosed in

will perform under all conditions no
matter how severe, is priceless. Such
a super is the H.F.L. Razor-sharp
selectivity, tremendous power and true
tone quality are united with simplicity
of tuning and very low cost of opera-
tion. Added to the above spcclﬁcz\[iom
are symmetrical layout and resulting
pleasing appearance. What more could
be desired?

F.L. nine-tube super was
demonstrated recently in Chicago and
brought in a score of distant stations
while 13 local stations, mostly super-
power, were on. It was an casy mat-
ter for the set to reach out 600 miles
in the daytime bringing in the pro-
gram with full lou\l <pcaLu‘ volume

is set us transformer
units, InLUr]mmlmg mm stages of in-
termediate frequency with two tuned
stages, this being an innovation in
super-heterodyne desig:

The assembly of the z\pp’\n(lls ona
Radion or bakelite base panel is
in the upper part of Fig. 3
rections for drilling are
Fig. 5. When the
assembled, small holes should be
drilled through the filament terminals
of the sockets in the base or sub-panel.
This_enables one to reach the socket
terminals from below, as thc entire
wiring is underneath the b-panel.
With the exception of the xmls of the
6th and 7th transformers, the grid and
plate terminals of the transformers are
directly connected to the respective ter-
minals of the sockets. The 6th and
7th lmmfnrmc.r terminals are bent up
and 4/32 x 54 in. screws are placed
through thc e)e[et holes of those units,
then being connected o the respective
leads underncath the sub-panel. The

T

1 Cabinet

LIST OF PARTS REQU[RED

ST

Cittien 000045 Ao Midget Con-
denser

mdmu % ampm \'namun n,uh,(

T F

There are only three connections on
the radio frequency choke unit, the

“F” terminal not being used. The o0s-
cillator is mounted on the lower p:
of the sub-panel. The L 430 radio fre-
quency transformer is used. All con-
nections should be made as short as
possible. The transformer “B” bat-
tery leads are run close together into
the prongs of the cable bracket. The
schematic wiring diagram shown in the
lower part of Fig. 3 will be of help
in checking connections.

The bottom view of the sub-panel
Fig. 2 shows the placement of the
two condensers, three mica
condensers, the filament ballast for (hc
audio tube and two midget condens
The wiring system beneath the \uh-
panel is also shown in this illustration.

The very best material must be used
for this set, and extreme care is neces-
sary in connecting the various compo-
nents. Care should also‘be taken to
achieve perfectly soldered joints in
order to assure least resistance and
consequent improved reception
All grid returns utilize a common
C” battery, from 4% to 6 volts being
recommended. It should be no!:d ﬂn(
this provides the required b
second detector tube also. In Un,~ way
rectification is accomplished on the
negative side of the static characteris-
tic of the second detector.

A common rheostat is used to oper-
ate the oscillator and the two detector
tubes, The four intermediate fre-
quency tubes are connected in ser
and controlled by a ohm rhcmmt
placed in the cener of the front pancl.
Volume control is obtained with this
rhcmmt A 200,000 ohm Centralab
operated by the right-end
s is connected across the
secondary of the first audio trans-
former and serves as an audio fre-
quency modulation.

rom left to right the tubes are ar-
ranged as follows: 1st dctccmr 4 in-
termediate_frequency de-
tector, oscillator, 1st audxo 2nd audio.

Bottom view of sub-panel, showing wiring and location of apparatus.

One of the most annoying disadvan-
tages of most super-heterodynes is due
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Layout and Wiring Diagram of H. F. L. Super
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Fig. 3. The sub-panel layout showing arrangement of apparatus a ppears at the left: at the right is shown the schematic wiring diagram.
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to the tendency which a highly ampli- 10000 cycles created by the high im- laading of the firs detector grid with
cased one of the two power sources. Duc

nal has  pedance “secondary with its in
capacity effect. As a result the trans- to the comgnon balance obtained the
ircuit is more efficient.

h
fied intermediate frequency
to feed into the audio frequency Sin
fying stages. Due to the fact that the formers do not amplify the entering

N7 DR GOMTERSUN

Fig. 4. Panel layout of the H.F.L. nine-tube super.

audio transformers used in the H.F.L. intermediate frequencies to the volume
Super are wound with the smallest of audibilit
gauge wire available for this purpose  An additional factor which increas

© several slight differenc
in the H.-F. L. not common to all
supers, but in the main the circuit is

d

&
@

=

Layout of sub-pancl of the nine-tube super. This gives the directions for drilling.

of this receiver is due to  familiar to_those who have worked
with super-heterodyne circuits before

hle dimen-  the e
the balancing or matching of the out-

and are of the smallest pos

sions and also due to the special con
struction of the core, there is a sharp put energy of the oscillator to that of _There is provided a regative bias for
decline of the amplification curve over ~ the loop circuit. This prevents over- (Continued on page 124)

methodical arrangement of the parts. The cable bracket is shown
facke are located at the lower right.

A rear view of the H.EL, Super-heterodyme,  Note the uniform
he exireme lower left. while the Toon




How to Build the Victoreen
“‘Universal’’ Circuit
By JOSEPH CALCATERRA

THL‘RE will alway

S e
never be satisfied with anything but
the best in radio reception. In
selecting a receiver to give them this
type of reception, they consider the
ability of the receiver to

best quality on both local and long
distance reception.

&

No r is worth the table
space it occupies if it cannot
give At reproduction of the

quality programs sent out by the
broadcasting stations.

Another factor which
careful consideration is U
Givity.  Tone quality is of
value if the recciver cannot be used

deserves

cciver is the one which embodies the
most advanced_ principles of radi

cuits. Its efficiency is due largely
to the care taken in the design,
and testing of the parts

v and is
the peer of all radio receivers. T .
s only one catch in this statement.
To measure up to this appraisal of
Hie. ot ‘of (5 ik haT e
receiver, the circuit must be properly
designed ; the individual parts mus
be carefully matched and manu-
factured, and the receiver itself must
be_built with care

In the Victoreen Superheterodyne,
the circuit has been worked out very
refully and is_the result of years
rimentation. The circuit is
basically sound and all frills have
been eliminated so as to do away

dind intthe; Greait O e dolETe
novelties in circuit design i

e faster hesetat Mot
t control for all of
laments.

cted between
ment end of this rheostat and the
” battery lead serves as
a check to prevent overloading (hc
tube filaments of the receive
adjusting this rheostat so that 5L
voltage reading on the voltmeter
corres| |>om¥~ to the rated filament
voltage for the tubes used, the may
fobih vellgs thytica Poime N

in a congested district. It must be
able to select a single station to the
exclusion of all- other

The third important characteristic
is the ability of a receiver to get
distant stations t through local
interference. One of the greatest
charms of radio is the thrill of listen-
ing to programs which are being
transmitted from stations hundreds,
or even thousands, n[ mwlc« away.

especially through local mtcrlcxcnce,
is one of the acid tests of receiver
performance.

The Superheterodyne: The Peer of
All Receivers

It is my personal opinion, shared

by radio experts all over the coun-

try, that the super-heterodyne re-

Ttustrations by courtesy of the Geo. W,

Top view of the Vietoreen “Universal” eireuit.

h the major part of the troubles

usually found i superheterodyne
receivers. The parts have been de-
signed with care and the inter-

mediate transformers, the most im-
portant parts of the circuit, have
been tuned to a precision of within
1/3 of 19, so that matching of tubes
or transformers is not required.

In this article is described the con-
struction of this rem l\ahlu receivel
step by step, so that cult
be experienced in
cordance with the ac uo\\'l(d"cd best
principles of radio receiver construc-
tion.

The Victoreen Circuit

In its essentials, the Victoreen
Superheterodyne circuit is
similar to most superheterodyne cir

%

Walker Co.

any tube is limited to its rated maxi-
mum voltage. Since tubes operate
best at lower voltages tha n nmeu
voltage of the tubes, aux theo-
stats are provided to vt TG0E
down the voltage on those tubes
which operate best at lower volt-
ages.

-Filament Control

The master theostat, No. 1, aufo-
matically sets the voltage applied o
the filaments of. the oscillator tul
and the first detector at the \oltagc
indicated by the voltmeter. An
auxiliary rheostat, No. 5, is used to
gnc a fine adjustment for best re-
sults for the three intermediate fre-
quency tubes, Nos.
Three other auxilia costats, 11,
10 and 9, are hitadion 4 special
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rheostat gang mounting inside the
cabinet. These are used to adjust
the second detector, first audio and
second audio tubes to their best
points of operation, below their
rated voltages. When once set they
can be left at that setting and need
not be touched for the rest of the
evening’s program. They provide a

the grid return leads of the inter-
mediate frequency transformers
gives the additional negative grid
bias required on the grids of the in-
termediate frequency Gibes, whien
usmg amal tube:

ouble - pole, double - throw
chnn :mer witch jack No. 8 and
an antenna coupler, No. 32, make it

PARTS AND ACCESSORIES REQUIRED
Quan- : Reference
i Part and Type fumber
1 Cabinet for 7” x 26" panel, 10" deep
I Radion or akehte feont saneh 705 26" 53/16
1 Raiion or bakelie biading pest sicis, 557 2 9547 x 3/16°
1 Radion o bakeite binding post stip, 35* X% 3 e
0 bas Iurrl 95"
1 s it Gt N6
£ rhcosmz for dry cell tubes), 1
1 0. 10 battery switc 2
1 Victoreen No. 400, 400-ohm potentiometer 3
1 TSwli Patiern ot 153ttt (18 ol esding.tob
battery tubes; 0-5 volt reading for dry cell tubes)
1 Victoreen No. 6, 6-ohm rheostat (use Victoreen No. 20,
ohm rheostat for dry cell tubes) 5
1 Victoreen master control unit. If single control is not
e e G 6,7
be arranged on the
L a1y B Sbsblietiie dauble-tiaw facic awitcs 8
1 Victorcen andio control unit o dry cell
tabes in detector and both audio stages use Sb-ohm
rheostats througho r tubes in last audio  9,10,11
stag use a 10- e el
L Encifohe B0 Ve g st o 1
brass angle brackets for 12
8 Benjamin, No. 5040, Tadeiti] pandt mowlting, Wi ivpe “ 4EH4 05,
tube 19,21, 22
2 Dubxlxcr, Typ‘e 601, 00025 mfd. fixed condensers with grid -
16,
T 16,23
1 Tobe, i mid, Precision condenser
2 New Karas Harmoni al stage ratio audio transformers
1 Dubitier Type 601, 001 mid. fxed conden
4 Victoreen Fansformers
. 170 for storage battery tubes; No. 171 for dry cell
“Gubes
i Victoreen No. 150 Oscillator coil 3
1 YVictoreen No. 160 Antenna coupler 32
2. Yaxley No. 416 pup jac! 33,34
13 e marked respectively, 35,3637, 38 3%
et e o B 40,41, 42,43, 44,
R 45, 46,47
3 Loop”;
1 \m.cQ, Noo 82! 0-100, Vernier diat
6 136" No. 6 Round head brass wood screws
23 ound head brass wood screws
1B % ound head brass wood screws
4 Tengths 3/16" brass tubing or & angle brackets each %"
long for binding post strip mounting separ:
30 Soldeying lugs. Kester rosin-core solder
30 Feet bus bar wi
5 Feet spaghetti insulation
1 Mathicoen Standard Loop Aerial
8 UX or UX type tubes (pnwu tubes can be used in last
o udio stage socket, :
1 Storage or dry cell “A® battery depending on tubes used
1 355elt 16 10¥-volt “C” baticry depending on tubes used
in amplifier circuit fube manufacturers recom-
mendations enclosed with each tube.

‘means of getting a good adjustment
on these tubes without necesq(ntmg
their use on the front panel.

Potentiometer Grid Control

A potentiometer, No. provides
@ means of adjustinic the vias o the

possible to operate the receiver on
a_loop or an outdoor aerial as de-
sired by a simple setting of the
switch jack. 1 special gang con-
ves the

from each other, makes possible
single control operation, Any slight

ibes to bcst advantage. A 1/ -volt
battery, No. 12, connected in

2 required is taken care
of

RADIO LISTENERS' GUIDE AND CALL BOOK AND RADIO REVIEW

Tip Jacks for Loudspeaker

Tip jacks for loudspeaker connec-
tion are ptovided in the last audio
stage alone. You will find best
operation possible on the last audio
stage. e can be controlled
very easily by adjustment of the
rheostats and potentiometer.

A battery switch, No. 2, is provided
to place the set into operation or to
turn it off, as required.

The use of the push type socket
and UX or CX type tubes make it
possll)lc to use either storage bat-

cell tubes without any
chnngc in wiring, The only difference
Ties in the use of the proper rheostats
and intermediate transformers.

The following is a complete list of
the parts and accessories required to
il e the ereiver
your dealer cannot supply all of
them, he will be glad to recommend
other parts of the same characteris-
tics that can be substituted or he can
get the parts from the manufacturers,
the addresses of whom have been added
for your convenience.

How to Drill the Panel

The construction of the set itself
is a very simple proposition.
a few holes need be drilled in the
front panel. The full-sized template
on the reverse side of this folder can
be used for locating the holes on the
panel. Then drill all the holes with
ill. Later the hole for

able cutter. The holes for mounting
the rheostats, potentmmeter, battery
switch, jack switch and the two
shaft holes for the master control
unit should be drilled out with a
7/16" drill. T he two small holes for
fastening the master control unit
plate to the panel and the holes at
the bottom of the panel, used to
fasten the panel to the baseboard
should be countersunk on the front
side of the panel. The hole just be-
low the shaft hole for the master
control gear is for the set pin for the
Mar-Co dial.

After the holes in the panel are
spotted and drilled to the proper
size, the panel may be polished up
or grained to a dull-black finish.

The mounting of the parts does
not require any special instructions.
Their locations are very
clearly in the drawing and the num-
bers on the drawing correspond with
the reference numbers assigned to
the parts in the list of parts.

Test Parts Before Mounting
Regardless of the care that may
be taken in the manufacture of the
individual parts, there is always a
chance of damage in transit. Before
Vou nssemb!e any of the transform-

by
X, next to condenser 7,

your receiver
test them out wnh a battery and
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Diagram of the Victoreen ‘‘Universal’’ Recei

iring
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rear of the panel.

The upper part of this picture wiring diagram shows the bascboard layout, while the lower part represents the layout of the apparatis on the
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voltmeter to be sure that there are no
open circuits in the transformers or
any short circuits in the condensers.
The sockets should be mounted
with the “P” and “G” terminals to-
wards the rear of the receiver and
the filament positive and negative
terminals towards the front panel
side of the bdacbumd The holder
for the “C” battery 12 is made by
using l\\o small brass brackets and
fastening screws and nuts to them so
that they press against the case and
center rod respectively of the “C”
battery. If you do not care
mount it in this way you can :m\pl}
solder the wires difectly to the bat-
inals. This battery will
months without “atten-
tion and can easily be replaced later
on in the same way, by soldering.
Four lengths of tubing each about
74" long or angle brackets can be
used as separators for the binding
post_strips.
The switch i:ncl( should  be
mounted \\ ith tl ame towards the
baseboard. In descr mmn the wiring
in detail, I will refer to the. springs
of the jack as follows: Number 1
spring is the first spring terminal
counting from the frame; number 2
spring is the next; number 3 the
next and so on to number 6 sprmg,
which is the last sprin
and is farthest from the frame.
Adfter all the parts are muumcd as
shown in the drawing you m:
ceed with the wiring. The sdlcme
and routing of connections has been
orked out very carefully to make
it an easy and quick operation. You
will obtain best results and get your
set into working condition quickest
if you will follow these directions.
How To Wire the Receiver
n a wire from the “B” terminal
of transformer 25 down to the base-
board and along the baseboard directly
below_the positive () terminals of
transformers 27, 28, 29 and 30 and
ﬁnal]v bend it up to terminate at the
—+) terminal of transformer

Then run connections to th'
from the positive (-) ter
transformers 27, 28 and 29 -md xmm
" hmdmg post 37,
thus connecting together the “B--"
terminal of transformer 25; the “45
volt-17 binding post terminal 37 and
the positive (--) terminals of trans-
formers 27, 28, 29 and 30. Then
run a connection from the pmme

) terminal of transformer 30 t
the positive (--) terminal of i
lator coil 31, and then run a cone
nection to this wire from the “B”
terminal of condenser 20.

Now run a wire from the positive

-+) terminal of socket 13 to the
positive (+) terminal of socket 22.
This wire should be run along. the
top of the baseboard within easy
reach of short connections from the

other positive socket terminals but
far enough away to clear the nega-
tive (—) terminals.

Then run short direct connections
to this wire from the positive (1-
terminal of socket the positive
(+) terminal of socket 15; the posi-
tive (+) terminal of soc ket 17; the
wmm (7) terminal of socket 1
the pc ), terminal i mku
19 and the positive (+) terminal of
socket 21 l‘mm the “F” terminal
of R. F former 27 and from
the “A m & post terminal
43, run Spdgheﬂl covered connec-
tions to the same wire which con-
nects the positive terminals of thc
sockets. Also run short conne
to the same wire from the
inal of potentiometer 3; the positive
(4) terminal of voltmeter 4; and the
“Y” terminal of oscillator coil 31.
The letters “Y” and “Z” have been
assigned to the back terminals of
the oscillator coil because of the lack
of markings on the instrument for
these two terminals.

Rheostat Connections

Next run a wire from the “A”
terminal of rheostat 1 down to the
juncture of the p.mcl and baseboard
and along the ju e to a_point
just below the “A \ermmz\l of rheo-
Stat 5, then bend it up towards the
“A” terminal of rheostat 5 to term-
inate at that terminal. The terminal
markings of the rheostats; poten
ometer and battes itch have been
assigned arbitrarily by position as
shown on the photograph. They
have also been turned up to bring
them into view. If you care to do
50 you may turn the terminals down
towards the baseboard and make
shorter connections.

At convenient ﬂnmts from the wire
last memmne(l connections should
be run to the “A” terminals of theo-
stats 9,10 and 11; the “A" terminal
of potentiometer 3; negative
terminal of voltmeter 4 Kmd the neg-
ative terminal of socke

A connection mm\ the “F”
terminal of oscillator coil 31 to the
negative terminal of socket 21 and
another connection from the nega-
tive terminal of socket 21 to the
negative terminal of socket 22, and
the “A” terminal of condenser

Now run a connection from the
» terminal of battery switch 2 to
the “B” terminal of rheostat 1. Run
a spaghetti covered connection from
the “B Bat—" binding post 38 to the
“A” terminal of battery switch 2.
Run a short connection from the
“B” terminal of rheostat 9 to the
negative terminal of socket 13. Run
another connection from the “B”
terminal of rheostat 10 to the nega-
tive terminal of socket 14. Run an-
other connection from the “B” ter-
minal of rheostat 11 to the negative
terminal of socket 15.

ND CALL BOOK AND RADIO REVIEW

Connect together the “B Bat—"
binding post 38; the “C Bat-|” bind-
ing post 41 and the “A Bat—" bind-
ing post 42

Then connect together the nega-
tive terminals of sockets 17 and 19
and run connecting wires to
wire from the negative terminal o
socket 18 and from the “B” terminal
of rheostat 5.

Switch Jack Connections

Now run a connection from the
number 1 spring (the >pnn;z next
to the frame) of jack switch 8 to
the “G” terminal of coupler 32.
Then connect the number 2 spring
terminal of jack switch 8 with the

“A” terminal of grid condenser and
leak 23 and then run a flexible con-
nection to this spring from the

i

stationary plates terminal “A”
condenser 7.

Connect the number 3 spring
terminal of j ith the

“Loop” hmdmn post 47, Connéct
number 4 spring terminal with the
“F” terminal of coupler 32. Run a
connection from the number 3 spring
tcrmmal to, lhe /" terminal of oscil-
lator coil 31. hen run a flexible
o it nnm the rotary plates
terminal of gondenser 7 to the num-
ber 3 spring terminal. Finally run a
mnnecmm from the number 6 spring
ter to the “Loop” binding post
number 46.

Now connect the “Ant” binding
post 45 with the “Ant” terminal of
coupler 32. Connect the “Gnd”
binding post 44 with the “Gnd”
terminal of coupler 32.

Connect the “B” terminal of grid
condenser and leak 23 with the “G"”
terminal of socket 22. In Shonecrite
in the grid condensers and leaks, it
is best to leave them slightly above
the Da: ebm\d instead of having
them restin, n the baseboard.

Connect the “P” terminal of socket
22 with the “P” terminal of trans-
former 30. Connect together, the
“G” terminal of socket 21; the “G”
terminal of oscillator coil 31 and the
rotary plates terminal “B” of con-
denser 6.

‘Then connect together, the “P”
terminal of socket 21; the “P” ter-
minal of oscillator coil 31 and lhc
stationary plates terminal “A”
condenser

Run a connection from the
terminal of transformer 28, dovm to
and along the baseboard and up to
the, “F” terminal of transformer 30
and then run connections to this
wire from the “F” terminal of trans-
former 29 and from the negative (—)
terminal of R. F “C” battery 12.

Next mnncct the positive (4-) ter-
minal of R. F. *C" battery 12 with
the slider arm terminal “B” of
potentiometer 3.
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Check Connections Carefully

Connect the “G” terminal of trans-
former 30 with the “G"” terminal of
socket 19. Connect the “P” terminal
of socket 19 with the “P" terminal
of transformer 29. Connect the “G”
termunl of transformer 29 with the

terminal of socket 18. Connect
the "P" terminal of socket 18 with

“P” terminal of transformer 28.
(oxmect the “G” terminal of trans-
former 28 with the “G” terminal of
socket

Connect the “P” terminal of socket
17 with the “P” terminal of tran:
former 27. Connect the “G” ter-

minal of transformer 27 \utlx the
“B terminal of grid condenser and
leak 16. Connect the “G” terminal
of socket 15 with the “A” terminal
of grid condenser and leak 16.

Run a spaghetti covered connec-
tion from the “P” terminal of socket
15 to the “P” (en\l“h\l of transformer

Run another spaghetti covered
connection from the “F” tennunl nl
transformer 25 to the “C =
binding post 40. Connect the “G”
terminal of transformer 25 with the
“G” terminal of socket 14.

Connect the “A” terminal of fixed
condenser 26 with the “B” !ermmal
of transformer 25. Connect the
terminal of condenser 26 with Lhc

“P” terminal of transformer 25.

Run a spaghetti covered connec-
tion from the “P” terminal of socket
14 to the “P” terminal of transformer
24. Run another ﬂu;,hem covere
connection from tl ‘minal of
transformer 24 m he Bat—"
binding post 39. it mll another
spaghetti covered connection from
the “B” terminal of transformer 24
to the “00 volts+" binding post ter-

milml 36 Connect together the
“G” terminal of uansformu 24 and
the “(‘” terminal of so

Connect mgelher lmldspe:\ker tip
jack 34 and the “B Amp-" binding
pw«( 35. Then run a apaglle[u cov-
ered connection from the “P”
minal of socket 13 to the lol\ds[\c1|\cx'
tip jack 33.

This completes the actual wiring
of the receiver.

If you have \nllo\\ ed each instru
tion “carefully, Jou i will be
correct. Tt is wise, ho\\c\cr where
the possibility of blowing out eight
tubes is concerned to check up your
connections against the instructions
once more to make sure that you
have made no mistakes.

A simple test to make sure that a
B battery voltage is not connected
across your filament leads is to con-
nect your “A” battery up as follows,
for a preliminary test: Before con-
necting any “B” batteries with the
binding posts, connect the negative
terminal of the “A” battery with the
“B Bat—"" binding post, number 38.

ll|en insert all the tubes, turn on the
tch and all the rheostats
ao lh.n all tl\e tubes would light up
battery were connected across
lhe ﬁlamcm leads. Then connect the
positive terminal of the “A” battery
with the “45 volts-" binding post
number 37. Then connect the posi-
tive m mm'\l m the “A” battery with
the “O \nmlmq post num-
ber 36 ami onnect it with the
“B Amp+” himling post number 35.
If none of the tubes light up when
making_these oL i
nect the “A" battery across the
“B” battery leads, you can be sure
that no harm will come to your tubes
dml you can_pr nmd to_connect up
s “C” batteries
Sitht danger oft hlm\mg out your
tubes.

If you have a “B” battery volt-
meter, another test would be to con-
nect in all your batteries, turn on
battery switch and rheostats and
then test across the filament ter-
minals of the sockets to make sure
that no high voltage e oss the
filament terminals, before inserting
your tubes in their sockets.

;

Regeneration and the Victorcen

Regeneration can be incorporated
into the Victoreen superheterodyne
but the receiver is so sensitive and
selective without regeneration that
it has not been deemed advisable to
incorporate it in this case.

The connections o luop aerial,
ground, etc,, are s lmmon
Be sure that the small ﬂuhhzht
is connected in properly with me
positive middle terminal towards the
positive terminal bracket an.
i ean i el nega-
tive termmﬂl |>ncket The type and
voltage of the “A” battery depends
on the lype of tubes used.

If 201A; 301A; 199 or 299 tubes
are used throughout, both “C Bat—"
binding posts should be connected
with the negative 4%5-volt terminal
of a 43-volt external “C” battery
and both the “B Amp+” and “90
Volts+” binding posts should be
connected with the 90-volt terminal
of the “B” current supply.
power tube is used in the last stage,
the “B Amp-+-" binding post should
be connected with the 135-volt ter-
minal of the “B” current supply. In
that case the “C B: binding post

ould be connecled with the
negati\e 9%4-volt terminal of a “C”
battery while the “C Bat—" binding
post 40 should be connected with the
negative 4%4-volt terminal of the “C”
battery. The number 40 is the “C
Bat—" binding post for the first
audio stage while the number 39
is the “C Bat—" binding post for
the second audio stage. The num-
er 36 is the “B” supply binding post

®
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for the first audio stage and the num-
ber 35 is the “B” supply binding
post fer the second audio stage.
The loudspeaker cord tips are in-
serted in tip jack numbers 33 and 34.

How To Tune the Receiver

Tuning of the receiver is a simple
operation, much easier than the
tuning of the conventional five-tube
receiver.

Either the loop or an outside aerial
may be used. The only adjustment
necessary to shift from loop to out-
side aerfal is a simple twist of the
knob of switch jack 8. The switch
jack marker has two positions, one
reading “ON” and the other “OFF.
If you have followed the instructions
for connecting the jack as given in
this article, the “ON” position con-
nects the loop into the circuit while
the “OFF” position connects the
outside aerial and ground into-the
circuit.

Turn on the “A” battery by turn-
ing the battery switch 2 to the “ON”
position ; (l(lj\l\l heostat 1 until the
voltmeter reads 5 volts for storage
battery tube or 3 volts for dry cell
tubes. Set the potentiometer at the
middle position and the intermediate
frequency tubes rheostat as far as it
will go in a clockwise direction.
A]\() set the rheostats 9, 10 and 11 as.

r as they will go in a clockwise
dlrccnon Then start tuning with
the main tuning condenser dial until
you hear a station to best advantage
A slight adjustment of the compen-
sating knob will clear up the station.

Volume Control

Increase in volume is accom-
plished by varying the potentiometer
arm towards lhc negative terminal
of the potentiometer. The knack of
tuning will come to you after a little
experimenting with the control.
Slight readjustment of the rheostats
and potentiometer will bring in the
signals to best advantage, but al-
ways remember to keep the volt-
meter at the rated voltage of the
tubes or slightly less by use of the
master control rheostat 1,

You will also find that switching.
the tubes around will give you bet-
ter results since some tubes are bet-
ter oscillators than others.

The characteristics of getting a
station on more than one stting of
the dial is peculiar to a super-
heterodyne so do not think there is
something wrong with your receiver
if you receive a station at more’ than
one place on your dial. Also re-
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member that a loop is highly direc-
tional and that when you use a loop,
e o
points is important in receiving dis-
tant stations.

The Outside Aerial

The use of the outside aerial is
not recommended in very congested
districts where a large number of
It is for

i
stations are broadcas

will find that (hc

shut down.
loop will give you all_the distanc
s

volume, an
interference.

greater freedom from

1f you use an outside aerial be sure
o mal\c it no longer th.m about fifty
A

larger aerial will a col-
e

Possible Troubles and
Their Remedies

Success and satisfaction is assured
if you e
it will help to give a few final words

of caution as to possible trouble
which may develop.

Ore poor connection is cnough t0
spoil an otherwise good set.
cach connection carcfully to be e
they are all g

Checks up on sour batterics occa:
sionally to be stire they are in good
condition.

Have your tubes tested in a stan-
dard tube tester. The fact that they
light up is not always an indication
that they are up to the mark. It is
important that all connections be
made exactly as described in this arti-

Shifting the rotary and stationary
plates terminals on the oscillator
condenser 6 for instance will cause
body capacity effects.

A ringing noise which gradually
builds up in volume may be due to
a defective tube in the second de-
fektor ftube soeket.  mumber
Change the tube to another position
et ot
function well as a detector will be
all right in another position.

Due to the congested condition of
the wave bands below 300 meters,
reception of such R
times very difficult because when
one or more of them are slightly off
their_wavelength, interference re-
sults in distortion.

Maximum selectivty and volume
can be obtained by ng the
potenhnmeler arm at a pmm about
one-quarter of the way from the
negative potentiometer terminal and
Sl Bunipg fncther, jolue conte

th the R. . theostat, number 5.

ERS' GUIDE AND CALL BOOK AND RADIO REVIEW

A New Automatic Relay Switch

The advent of the “B” climinator
and the trickle charger has introduced
a number of different switching opera-
tions tending to add to the complica-
g uf operating the radio set.

ple, if one desires to operate a set
G e e
necessary to switch the trickle charger
off, switch the “B” eliminator on, and
then turn the filament switch on. To
turn the sct off, the operations are
reversed, muling it necessary to switch
e “B” climinator off, the flament
Al e e e
trickle charger on. These complica-
tions are entirely climinated by means
new automatic_relay” switch

This device performs all these various
operations _automatically by simply
the filament control switch
When the switch is turned
on, the relay antomatically cuts out the

Hiustration by courtesy
of Yaxley Mfy. Co.

The automatic relay switch.

trickle charger, and_cuts in_the
battery and “B” eliminator, When the
switch is turned off, the relay auto-

matically cuts st the “B” eliminator
and “A” battery, cutting in the trickle
cl\alg:r again.

In order t

rovide an mslmmcnt
that would auumpllsh the e for
Which s relay. s inteaded, s
eceimnty (aratiniihe vent oo A

reatest possible efficiency, as other-
wise the coil winding would have to be
so high that it would seriously inter-
fere with the operation of the tubes,
due to drop of voltage.

The field part of the relay is made
from carefully annealed Norway iron.
The core is turned down and attached
to the field piece by means of 2 e
the purpose of this being not to lessen
e TP e b i, cove iy drillicg
for a scre

The field piece is designed so that
at all points it has a cross-section eqal
to or greater than the core 50 as to
vent any loss of magnetic lines in the
magnetic field. The armature is hel
against the milled end of the field piece
by means of a coil spring small pins
being used to hold the armature in
lace. Tn this way a perfect magnet
union is made_between e
and the field piece.

Both the field piece and the arma-
ture have a very thin cadmium plate
which prevents rust. This feature to-
gether with the pin mounting always
insures a free and cfficient working of
the armature. There are two phosphor
bronze springs mounted on the arma-
ture for carrying the 110-volt current.
These springs arc provided with pure
silver contacts which make connections
with adjustable screw contacts, these
being provided with pure silver pins.
The contact springs of the armature
are bent at an angle so as to provide a
slight rubbing contact between the con-
tacts when the relay is operated.

The relay proper or the unit as
described above is mounted on a hake-
The unit e covered by a1
is protected
e o e sl g

The bakelite plate is provided with
screw terminals for connecting the “A”
battery leads.

Plug sockets are also provided in the
plate for connecting the plugs of the
“B” climinator and trickle charger.
Fach screw terminal and plug socket is
plainly marked.

The automatic relay switch is made
for universal service with the different

¢ the minimum voltage
drop—actually cqualing less than 0.13
volt to 1 ampere.

The relay illustrated will operate
efficiently with 3 UV-199 type tubes in
series on 4 volts. Of course, it will op-
erate_efficiently with any other com-
bination of tubes drawing current
equal to or more than 3 UV-199 type
tubes.

Tnstalling the Relay

To install this relay it is only neces-
sary to disconnect one of the “A”
battery wires (either polarity) from
the “A™ battery and connect it to one
of the “A” haftery posts on the relay,
connecting another wire to the “A”
battery post on the relay to the “A”
battery.

Tn simple words, the relay is merely
connected on one of the “A™ battery
leads to the set. The “B” eliminator
and trickle charger are next plugged
in their respective sockets which are
plainly marked. The relay is then con-
nected by the lighting circuit by means
of the plug, the installation is com-
pleted and the set is ready for opera-
tion.




Data on the Norden-Hauck ‘‘Super 10’

A Ten-Tube All-Wave Receiver of Advanced Design‘Employing a Five-
Stage Radio Frequency Amplifier

HE new “Super-10” shown in
e accompanying photos meets
the demand for the ideal broadcast
receiver with ty,
quality of reproduction and sensitiv-
ity hile this set is sold as a com-
e e e
radio receiver, it can be constructed
with component parts. This article
elaborates on_the assembly details
and therefore is of particular interest
to those building the set, althor
it contains a valuable store of in-
formation for the owner of the fac-
built receiver.
uned radio frequency amplif
tion has long been known among
radio engineers to be the most satis-
factory method of building up the
but greatly desired distant

increase the sensitivity of a receiver,

it likewise is the best method of
uhnmmn the highest degree of
selectivity. By the use of a sufficient

tuned stages of radio
frequency amplificatian a real de-
gree of selectivity can be secured—
even cutting through powerful, near
by local stations and_bringing in
distant_signals_on_adjacent wave-
length bands
oo

n-.uuber of

ation
use regeneration, which would cause
a certain amount of distortion
Heretofore, most engincers when
designing radio receivers have given
but little attention to the audio
amplifier. But there has been an in-
creasing tendency on the part of the

of tuned radio frequency amplifica-
tion of \p ial design, detector and
b e amplifier.
It is non-regenerative. Thus, it can
be seen that this receiver, employ-
ing ten tubes, is capable of giving
perfect reproduction and sensitiv ity
limited only by “interference
level.” The selectivity obtained, due
to the dse of many loosely coupled
circuits in the radio frequency am-
plifier_gives a degree of selectivity
that will pass only a 10,000 cycle band
o frequenies.

he radio frequency amplifier h
hrux designed to give great selecti
vhen ‘using a good antenna for
e it cin e
than gain great_voltage amplifica-
tion per stage with a corresponding

Front view of the ten-tube receiver.
ircuit. A loop aerial can be used

signals. Therefore, it is obvious
that the use of a number of tuned
radio frequency stages of amplifica-
tion is necessary to increase the
sensitivity of a receiver to the de-
sired_point or the “interferen
level. t is also a well-known fact
that m degree of selectivity obtain-
able is directly dependent upon the
number of loosely coupled tuned ci
cuits. The use of a number of tuned
stages of radio frequency amplif
tion is the best manner in which to
utilize a great many loosely coupled
circuits, as cach stage is one of the

necessary tuned circuits while
the fundamental purpose of tuned
radio frequency ampli n s to

C,am O are the tuning control. The switeh S fo wsed for increasing ox decreasing the slect
P 3 plugxing into jack .
allows the" rading on. the volimeter V, of e p-ﬂenl-llh ot “the

Feeht. while W1 conteels the 46 5. £. amoliter tabes

R

listeners to demand quality repro-
duction he first requisite of a
good radio receiver. To meet this
deficiency in most receivers several
power audio amplifiers have been
marketed, but it is obvious that in-
creasing amplification in this man-
ner is but a makeshift arrangement.
Inmlcnulh, a number of improved
s of cone speakers recently de-
A O
quirements that cannot possibly be
met by the average receiver in use
today, and it has been almost im-
possible to uti full beauty of
tone obtainable e intendad e
originators,

Fhe “Super-10” utilizes five stages
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<,
Fheostat controliing the detector flament

broadness in tuning which would

use of a loop or a

A long antenna is decidedly
than a loop—particularly on
signals. receivers de-
signed up to this time have provision
made whereby it is possible to cover
a wide iy lcngt g
in foreign countries and poten-
e
a receiver in the event the broad-
cast band of wave-lengths is ever
changed in the United States.

The Panel Layout

The layout of the instruments on
the panel of the “Super-10,” as seen
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in the photo, is particularly pleasing
and at the same time well-planned
for efficient wiring. After the panel
been grained and engraved
properly the first operation is to

tions on this switch should all be
made with flexible, insulated wire
before it is placed on the panel.
The multiple condenser and gearing.
should then be mounted on the

le-scale \ultm\.lu’, fush type

Milliammeter, flush type, 0-100 M.A. s

eter Switel, 9. ot

Z-ohm t (General Radio 2142
7-ohm Rheostat (G cne

Large Knob:

RE. T

OB et e

(Norden-Hauck, Inc.)
Single section shiclded condenser, 350

6 Grid Leak Clips (Nor
e Radion m

er:
00025 MF, Grid Condenser (Dubilier)
2005 MF. Audio By-Pass Condenser (D

to 1 locking Condenser (N
S-wire Battery Cables (Bel

(SNBSS

10
10
15
15

2

it. Sofid No. 14, Insulated, soft-drawn
it. No. 1. rawn bare c

it. Empire cloth tubing, No. 12 bl
Miscellaficous lugs, nuté and screws

=0

PARTS FOR THE “SUPER-10"

oei dimansions, 387 £ 9" % 104 deo
4 thck. Radion of bakslite, Grilled and engraved
ament Switeh (EH N, or other)

3-point Sclector Switch, with shait 734
LB o S Biinr

ters (General Radio type 137D)
ansform\.ra, ‘matehet; plug base, type.Ar

Hauc

1 Long Tabe Shelt Assembly, Radion or bakelite, 32° x 4 x 14" thick, drlled
ani engraved as Dt speciacations Including. coil sockebjacks, six sorkets
and soldering lugs, (Norden-Hauck, Inc,)

1 Short Tube Shelf Assembly, 104" x 4" x 14" thick, Radion or bakelite,

rifled, grained and engraved, with tube sockets or contacts and resistor

holders mounted. (Norden-Havcl, T,

2 Tube Shelf Support Brackets, as per specifications (Norden-Hauck, Inc.)

1 2meg. Grid Leaks, Metalized Type (Dutham)

3 30,000, ohm Resistors, Metalized Type (Durham)

1 5-section Multiple Condenser, shielded, each section 350 MMF. capacity
Complete with mounting brackets and gearing and nickled bronze poin

enier, Pointer and Knob (orden

" bakelitd strip with plugs mounted, two flexible leads
~control jacks (Norden-Hauck, Inc.)

1 rcuit Auto, Filament (Satur remier and others)
1 ck (Saturn, Premier and others)

5 5" (Ward-Leonard or Norden-Hauck, Tnc.
4y e e N
1 00025 ME. Antenna Serie Condenser (Dubiler)

1 Antenng Series Switch (N -Hauck, Inc.

and bracket for mounting (Norden-Hauck,

Triple Impedence Unit with Mounting Bt (Norden-Hauck, Inc)

. Flexible, Insuluted, i copper wire

opper wite, cou

dia. Brass Posts to support long tube shel.

" lorg (Norden-Hauck, Inc.)

200-550 meters (Norden-

AMMEF. cdp:l)cxly, complete with geared

lier)

orden-Haucl r Dubilier)

Bt s

1, 7000 volt test.

f PAD0 FREQ B

DETECTOR
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will be smooth and free from back-
lash. After the pointers are on the
condensemshafts they should be sef
properly -and small stops, either
drops of solder or bus wire, soldered
on the Vernier gears for stops at
180°

R. F. Sub-base

The sub-base panel containing the
entire radio irequency
should be wired separately. The
audio amplifier should also be wired
separately. Lt is best to use insulated
bus wire in adio frequency
amplifier, but flexible, insulated wire
is preferable in wiring the audio
[\anel Il will be noticed that no
s made for controlling the
Banent: volt:.\w, on the audio ampli-
small, fibre strip
wound with resistance wire such as
1/16" flat Nichrone about .6 of an
ohm will be satisfactory. This is
feature that mcmpumted in the
assembled receiver, T
Ofercy sibibist peamlieui cmsici
panel should be joined and mounted
on the main panel brackets. Pre-
caution should be taken to ground
all frames and cores of transformers
to the negative A line. All soldered
connections should be carefully in-
spected for rosin joints which are
sometimes very elusive and may pos-
sibly kill the operation of the entire
receiver.

bes. A

The Completed Receiver

When the foregoing work has
been done very little remains but to
connect up the multiple condenser
and filament leads with heavy, low-
resistance bus mre, preferably in-
sulated for protes
sible shorts. Tlns
witl

o posiTve

c, ¢
c, i x c
B B A
L L L
A POSITIVE WIRE. R/
2 Nes. wie
v FiL. .
W
The complete circuit of the ten-tube sct. There are 6

of the impedance coupled type. Condensers

mount the sub-base supporting
brackets and the panel instruments.

he meter switch is a nine-point bi-
polar switch. The jumper connec-

istances R form. the stabilizing circul

Stao while high impedance chokes Ty, olsting condenders Cs and Frid resistances B; comprise the impedance compled stage:

panel. There are a number of slid-
ing adjustments to align the spiral
gears and other parts of the drive so
that the operation of the condenser

stages of uned v, £ amplifcaton and four of
is.

srounor
WRE

el
WS WiRE
NEE

amplifcation, the last three being

The transforme the st audlo

The two cables should be wired up.
The audio resistors and radio fre-
quency transformers should now be
put in place and the entire receiver
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checked for errors in wiring. In
testing for shorts, examining con-
densers, resistors, etc., a very useful
and practical instrument is special
voltmeter with ml[ contained high
resistance, It is also useful in measur-
ing current mlmgu e e

After the “Super-10" has been
tlmruu"hlv inspected to ascertain
that ‘shorts” exist the batteries
may o ool up. The battery
voltages provided should ordinarily
be 135 volts for the high audio plate
voltage, 90 volts for the first three
audio stages, a separate 22Y: volts
for the detector and a tap in the 133-
volt block at 67% and 90 for the
radio amplifier plates. The bias bat-
teries will determined by the
negative voltage necessary on the
grids of the tubes used. is also
possible to use a 210 type tube in
the last audio stage with 350 to 500
volts on the plate, but in this case
an output transformer should be
placed between the receiver circuit
and the loudspeaker. For ordinary
purposes the UX171 or its Cunning-
ham equivalent is best in the last

from “B” eliminators of the new,
improved type.

Probable points of trouble would
be in improper connections on the
meter switch or shorts in the audio
amplifier. If any one of the radio
frequency stages is grounded the
set becomes inoperative.

While most any type of good, sub-
stantially made parts may be used,
care should be taken to determine
their fitness for the purpose. This
is noticeably true in the large, multi-
,,1c umdumr where the grids come

that it is practically neces-
‘afv tu \l\)cld each section from each
other. No other shielding should be

however, as the com-
ponent parts are all well-placed and
the connecting leads of the various
elcinal it properly disposed
to prevent interaction or undesirable
coupling.

The accompanying list of parts is
exactly as used in constructing this
receiver, although a great many
items may be substituted as indi-
cated.

necessary,
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single winding the same as the sec-
ondaries and is tapped at 10 turns,
20 turgs and 30 turns. (Coil L in
photo nnd dmgnm )

“B” Coils—(Wave-length range
appr omutely 80/210 meters).

Wound with No. 20 D.C. wire for
the secondary which consi i 35
turns, equally spaced, starting 3§ in
from the end of the tube, the tube
being 254"

1 e primary is wound with four
turns No. 28 D.C.

The antenna inductance is the
same as the secoridary and is tapped
at

Coils—(Wave-length
Appru\m\alclv Sﬂ/‘JO meters).
turns D.C.C. wire for
the secondary, equally spaced turns,
14" apart, starting 34" in from end of
ml;e
The tube i
meter, 134/
The primary is wound over one
end of the secondary coil, in the
same direction, and “consists of 6
turns No. 28 D.C.C. wire, separated

range

254" long ; outside dia-

A top view of the set, showing the r. 1.

ammeter M and the volimeter V. can

Dlification. L is the acrial inductance and Ki are &rid resistances.

audio stage. This requires 135 to
180 volts on the plate and between
2274 to 40 volts grid bias for best
rcsnlt~. Use three UX201A in the
first three audio stages with 90 volts
on the plate and 474 volts bias. For
the detector tube it has been found
that invariably the UX200 or CX300
gives maximum results although the
new UX200A or CX300A may be
used. All the radio frequency am-
plifier tubes should be UX201A or
CX301A. A G-volt storage battery
is necessary to light the filaments of
the tubes. UX199 tubes for opera-
tion on dry cells may be used or the
filaments can be wired in series so

that the entire receiver will operate

transformers L1 and the r. £.
< scen. X it & wecial Mndml post. provided a
a"knife switeh. Opening 8-

tuning eondenser unit C-1.
o that the s

Winding Home-made Coils

Those desiring to make their own
coils may do <o, using the following
constants :

The A and B and C radio fre-
quency coils (coils L, in photo and
diagram) are wound on 134 o
e ht o iica abinte

“A” Coils—(Wave-length range
approximately 200/350 meters).

Primary, 5 turns No. 28 D.C.C.
wire.

Secondary, 75 turns No. 28 D.C.C.
wire.

The primaries A
wound in the same direction.

The antenna coil consists of a

| tuning condenser, The,mill-
on Ty stages of r. f. a
rceirical lengih” of the ser

from secondary by a striprof Empire
cloth tubing.

The antenna inductance is wound
exactly the same as the secondary,
but tapped at 2, 4 and 6 turn:

The “AA” and “BB” coils are
wound on 34" diameter tubing, 438"
long.

“AA” Coils—(Wave-length range
approximately 500/1500 meters).

he secondary consists of a 4
winding, starting 5/16" from the end
of the tube, No. 32 D.C.C. wire,

The primary consists of 8 turhs
No. 28 D.C.C. wire, bunched at one
end, wound over the secondary in the
same direction and separated with a
strip of Empire cloth tubing.

(Continued on page 161)



Making the Most of the New Power Tubes

A Special Three Stage Resistive Coupled Power Amplifier
Designed for 210 and 171 Tubes

and 71)
tubes have el[ccltd nnl(l revolution
in the design of apparatus associated
with audio amplification ¢

cuits. The 210 type, which
p\‘cccdcd the 171 tube b
most a year, was brought forth
in rcwgnmun of the fact that
none of the power tubes pre-
viously on the market could
handle the amount of electrical
be converted into the
volume of sound energy
manded by
without introducing s
we recognize as

Hh aduut of tl\c L\’l()
10)

and strains
distortion. The engineers,
however, were rather generous

1 of the earlier
power tube, and its propor-
tions are such that when op-

nywhere near its max-
imum output (at which point
it is most satisfactory) it is
capable of supplying far more
volume' than the living room
enthusiast il ever

By ZEH BOUCK

power amplification circuits, its excess
power and the special design of fila-
ment and plate supply systems are

a
safely

ithotit distortion can convert
jnto soun
e cutpuly i 4 'ulequ.xle loud-
speaker, the 210 type tube is capable of
recreating a small orchestra in_both
volume and quality. And so, while the

Fig. 2. A back

cmpbed beliter detoned or pomer ampliBcaton

never justified in average cases.

The 171 type of tube is a compro-
s e e et
larger bulb and the inadequacies of the

— w

small tubes. This bulb is the ideal
output tube in the average set and,
properly operated, is capable of supply-
ing sufficient volume to fill a small hall
without other than negligible
distortion.

As intimated in our opening
paragraph, the introduction of
power
¢ occasioned concom-
nges in amplifying

tus.

While,
is possible to secure excellent
sults from these new tubes

as just mentioned, it

e
with plate potentials under the
optimum value, a large per-
centage of enthusiasts will
b o' operate the s 1
their highest efficiency. This
postulates plate voltages of at
least 180 and 300 for the
UX171 and 210 respectively.
Batterics are impractical and
the line power devices prev
ously on the market are inade-
uate — few it any supplying
potentials of over 150 volts
under load. Thus the first ef-
fect of power tube design on
iated apparatus has stim-
Sl the nntie b 0F i o
age line power units
Alterations in design should by no
means be confined to power supply de-

P I G s L& P G
| L W B
3 2 Cs
LSRCE, 03 RC SR RS RC 3Rl ke Broin
A X
8 F 8 3 1) F e
5 %
a
=
S e MILLI AMPERE
B METER
[}
S
YoG S
- A+ 8 + C -
Fis. 1. Schematic wiring diagram of the three stage amplifier described in this article. The fist two stages are of the conventional design

while the last ‘stage is a power amplifer.
108
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vices. That the amplifier itself should
be redesigned to meet the requirements
of power amplification is immediately
apparent upon consideration of the
new conditions. As the power tube is
employed only in the last stage of
amplification the rest of the circuit
remains unaltered. However, there is
little sense in inputting to a distortion-
less stage of power amplification from

PARTS REQUIRED
Amsco Resistor Couplers
Amsco Metaloid 100,000 ohm re-
Sistors
Amsco Gridleaks 1 meg
25 meg.

5 meg, and

Slectrad 1 mfd,
lectrad 0025 by
A. F. Choke 10-15 henries.

Jewell or Weston 0-50 milliammeter
Binding posts

axley open circuit No, 1

Yaxley type 210 pilot light switch

112

bypass condenser
ass condenser

e NN g e
-

ckets
Radion or bakelite Panel
d

preceding stages in which stresses and
strains have aiready been set up. With
the exception of resistive coupled sy:
tems there have been very few ampli-
fiers built by cither the fan or commer-

and quality. And so the writer has
thought it better to describe a_com-
plete three stage unit, incorporating an
output power step, rather than confine
himself to this last alone,

The alterations in design suggested

Fig. 4. A photo of the
frant panel Showing how
e d.

the lower
loudspeaker output Jack.

by the charactes of the new tubes,
are best demonstrated by reference to
the circuit diagram in Figure

amplifier itself is a three stage resistive
coupled intensifier which insures the
inputting of practically _undistorted
power to the last tube. The first two

109
wces R1, R2 and R3 are 100,000
ohm_coupling resistors. (Due to the
relativay high currents these resistors
will carry, it is important that they be
of the metallic type.) RS and R6
are gridleaks having respective values

Resi:

of 1 megohm .5 megohm and 2
megohm. Resistor R7 is a .5 ampere
Amperite while R8 is a .75 ampere
Amperite (for a 171 tube).

Jacks J1 and J2 are for input and
output respectively.

The departures from the conven-

Fig. 3.

cial manufacturer, which, in combina-
tion with a single stage of power am-
plification will_give adequate results
from the standpoint of both volume

stages are of conventional design
Capacities C1, C2 and C3 are .1

mid. coupling condensers incorporated

in the base of the resistor-couplers.

Looking down on the baschoard of the three stage resistance coupled amplifier, this photo shows how the parts are mounted and wired.

tional arrangements are, as suggested,
incorporated in the oufput circuit of
the last tube,

(Continued on page 122



Here is the Truphonic amplifier unit which can readily be attached to
practically any roceiver,

OW often have you experimented

with this, that and the other n
T e
frequency, the niany regenerative hook-
ups, super-heterodynes or others, and
wished when you arrived at the audio
end that you could just slap a first-rat
amplifier” on and have your set im-
mediately ready for operation.

Perhaps also you have built a com-
plete set which did not at first function
to your satisfaction and you did not
know wl\ctlwl to blame the radio or
the audio end. With a complete ex-
terior audio amplifier of known resuts,
connected to the detector outpuf, it
could La\xlv be determined whether the
radio or the audio end was at fault.

"hen ain, many confirmed hook-
s hkr to have a number of
sets employing different tuning and de-
tector circuits, However, the cost of
adio end for each
necessarily great—but heretofore
it has been more or less compulsory.
With an exterior independent amplifie
such as the Truphonic shown in the
ammpm\mg photos, this is unneces-
sary inasmuch as it can be attached in
10 time to any circuit directly from
the plate output of the detector tube.

seven tube unit provided

a st

switeh could

employing
be used.

a quick throw

How the Amplifier Is Attached

The Truphonic was designed to
hook up,_ instantly to a complete set
already in operation, cutting out the
two transformers or other amplifying

devices within the set and substituting
for them its own superior amphﬁmtmn
This is accomplished in the following
general way. Vhiidred
wires in the Truphonic cale are at-
tached to the “A,” nd “C” bat-

vith contained audio amplifer as described in (his
‘e op of e unit which T adapied with the'tabe. sockets it rem Cen in

he foreground.

Those who are interested in short
wave reception will readily see the
point in the above. The Truphonic,
being an exterior amplifier, can quickly
be changed from the detector tube of
the short wave set to the detector tube
of the long wave set, or the system of

terics in accordance with <pmﬁc direc
tions, The single wir the Tru-
phnmc is provided Gitti'a chp which

astens over the plate prong of the
xlructov tube, the latter being reinserted
in its detector socket. The two audio
tubes of the set itself are lifted out and
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Bu11d1ng-1n a Ready-
Made Audio
Amplifier

By WALTER E. POWERS

inserted in the Truphonic. One ther
tube is required, which may be either
a 201A or a power tube.

The diagram shows how the Tru-
phonic is dumm to a regular 5 or 6
tube tuned radio frequency or Neutro-
dyne i

wires from the Truphoni
e 0

tery wire is attached to 3 e
baite STAL I Seed o A e
A l'mplmmc With most
audio amplifiers the “C” battery is
necessary for best quality. However,
with the Truphonic using a 201A tube,
a “C” battery is not nece owing
to the peculiar design and construction
of the amplifier. 1i > battery is
used, the “C" .\tlrul\nl direct to

seven - tube

A compact

i
Ball consists of ‘e ipe-
The

et localised
variabic " con-

Ehei ek
Sontrotied

Hiustrations by
of Alden Mfo. Co

the “A—"" terminal

. For power tube
however, 1( i

necessary 1o use a
fable giving the correct
et voltages is shown in
the accompanying table.
The Truphonic wire marked simply
B is invariably connected fo the fast
of batteries, ug(;\rdle“ of

v\lmt B \ol\a};v is used ee table
for power tube voltages.)

The wire Ic'\dmg from (he set to the
detector B in the
gram is digconnttead ﬁum the bat-
teries altogether.

For regencrative sets, s
‘merlund Ro rts, Bmwning Drake,
Ambassa the directions for at-
taching et Implmmc Amplifier
precisely the same as described above
with the =mL|(‘ exception that the wire
X from the set is removed from the
detector “B” voltage and a .002 micro-
farad mnrlcmcr is put in series with
the nd the point on the “B”
h’me\\ fmm \\hvd\ the wire X was
removed

such as Ham-
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In superheterodyne circuits, the only
change from the tuned radio frequency
directions for hooking up the Tru-
phonic is that wire X should be left
connected to the “B” battery and that
the plate connection of the (second)
detector tube socket should be discon-
nected and a 002 microfarad condenser
placed in series between the plate
terminal on the socket and the wire
that was disconnected from it.

For reflex scts, simply disconnecting
the “B™ hattery lead of the set is
usually satisfactory. However, inas-
much as most reflex sets are apt to be
fairly critical, some experimenting may
have to be done in order to get the
proper balance. Try placing a 001 or
002 microfarad condenser in series be-
e
tector \almgcs.

Special Provisions for Power Tubes

Although the regular 201A tubes
have been found to give excellent re-
sults with this ;\Il]])hﬁu’, nevertheless
for the finest possible results in tone
quality at full volume without over-
loading the last stage tube, a power
tube such as the UX112 or UXI171 is
recommended. The extra “B” battery
oltage required by power tubes

AND CALL BOOK AND RADIO REVIEW

The “C” battery necessary for use
with power tubes i also provided for
wire * by a “C—" battery wi
necting cable.
tery voltage for each condition of tube

111

provided for by a special wire in the
connecting cable. This wire is

marked B in the diagram. This
is connected to the last B+ of the
battery, regardiess of- what power tube

FOR C BATTERY VOLTAGES

Tube B Battery Voltages
volts volts volts volts
%0 135 157 180

201A 434 (optional)

112 6 9 logs

171 16 7 40

120 (dry cell) — 16%

210, which uses heavy B battery wllu"c usually from an eliminator, has
the following voltages for B arl C:
B 180 250 350 425

18 27 35

or what “B” battery voltage is used
(Above is given a_table showing the
correct “B” and “C” voltages for the
various tubes.)

Of course, for super volume the 210
power tube may be used with the
amplifier. This will require a slight
change in the last stage socket of the
unit to allow for the AC filament volt-
age.

and “B” battery voltage is also shown

The Truphonic system is the work
of Mr. H. P. Donle, well known to
most radio experimenters for his in-
vention of the Sodion tube. Tt is a
system which utilizes a primary and
secondary winding, inductively coupled,

{Continued on page 120)

e See directions for attaching to detector tube.

S
Regular

to set remain

<—last stage tube.

7O LOUD SPEAKER

General diagram for attachment to stand-
ard 5 tube set.

Purple veire goes to +5 90

Red wire goes to + of last B battery

Black and red wire goes to +B 45

Vellow wire goes (o +A

el Black and vellow wire goes to ~4

l«—— Green wire goes to ~C or, if no C

battery 1s used, to —A (see directions)

J

—H

DISCONNECT THIS LEAD FOR STANDARD SET

A picture wiring diagram showing how to connect the Truphonic amplifier unit fo a standard five-tube set.



A New Rectlﬁer for “A B -C”’

Power Units

A Rectifier Tube for a Battery Eliminator Which Will Supply Complete
Power for Sets Employmg 199 Type Tubes

HE development of a new Ray-
theon rectifier tube, rcrmed the
“BH,” now makes it possible,
first time, satisfactorily to obtain “/
“B,” and “C” voltages from the A.C.
light ~nd\et The radio experimenter
and set builder have long awaited th
opportunity to obtain a rectifier which
would have sufficient current and volt-
age u\nui) o light the filaments of
199-type radio tubes, in and
the same time supply ity plate
voltage to operate a_power amphﬂ(l
The new type fulfills the
ments in a_particularly
manner; and there still remains
serve of power from which the radio
set may draw at momentary overloads,
without fear of burning out the tube
iring the quality of reproduc-

tul

o supply 830 volts, on each side ora
high-voltage secondary winding,

load. The current-carry

sure. good regulation in keeping with
that already determined Dy the tube,
the regulation of the power trans

a filament-supply w
livers five volts at .5
filament of a 112 or

plifier tube.

ding which de-
amperes for the
a 171 power-am-

Photos courtesy Raytheon Mfy. Co.

{The size of this recifir tube is approximtely
of the ordinary vacaum ©

Filtering the Output

The usual medenser% of 0.1-pf.
capacity, C, an e placed across
each half of the Lr'\nslormcr secondary
as shown in Fig. e filter circuit
Sorets o buo o AT
capable of carrying at least 85 milli-
amperes D.C. and havis
of at least 25 henries per choke when

o this amount of

arranged as shown in
C, b

. capacity, C, has .

The resistance-control unit, which i
used to determine the various “B”
voltage: the nd to drop
the “B--” maximum voltage to the
value required by the filaments in
serics, presented quite a problem in its
B R i
manufacturers of resistance units had
conceived the demand for the types
required particularly in the case of
variable resistors. ~The great diffi-
culty was to find resistors of sufficient
curfent-carrying capacity and a wide-
enough range of resistances. to be of
value.

The ideal unit for this service would

s

former should be not more than 10 per fhe poidon of the dments mos be sty be a variable resistor of at least 60-
cent. The power transformer has also e milliampere current-carrying capacity
5000 OHMs
3000 OHMS
L i e 4 A+
G CHOKE CHOKE Rz 72000 OHMS
00,000 25000 e
A 2 HENRY | 25 HENRY (G002, RoZ” Gling
o ME Rs B+ INT.
10.MF ==0s
Cq =Cs T
[20 ME EL s = B+ DET.
==, Ra ReZohmMs o [
[0.IMF. B-
2ra00 |
rd [ R & onms == Ce
e L0 ME =
Tz 5
Ra
A.C. FILAMENT SUPPLY
g0 oilts FOR POWER AMPLIFIER TUBE

Fig. 1. The circuit diagram of an elimi

Iying “A, B and C? current
Rove. trom The T10velt A. &

112

ator

house cir

fo the recelving set.

This is rectified by the new tube,
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with a_resistance range of from 2500
0 5000 ohms. One arrangement which
was used to achieve the degree of con-
trol required was a combination of a
fixed 3000-ohm resistance, Ry, in series

INSULATING
SLEEVES

Sketch. The anode s com n
rod 6 the oalput prang: and the Chemica
o the ghass stem.

yith another fixed resisance, Ry, of

5000 ohms, around wl anted
i e
variable resistance of 2,000 ohms,

maximum value.
Several potentiometers on the mar-
ket vulI fill this requirement ; although
there are none yet which have been
specifically designed for the circuit.
The value of the remaining resistances
of Fig. 1 are shown in the diagram,
and are the customary “B” power-
supply specification:
The filament of the power- amphﬂer
tube, being supplied with raw s
2 400-0hm potentiometer, Ry, e
across its terminals. The variable tap
of this potentiometer is connected 1o
is s ach aposition as
m give minimum A.C. hum. The “C”
voltage for the power amplifier is ob-
tained from a variable resistor, y
connected as shown. In order to ob-
tain 45 volts “C” from this source, it
would be necessary that R, have a
maximum resistance of at least 600
hims.

Additional Voltage Available

The performance nf the “A-B-C”
power unit is great ‘degree
dependent upon chanczemncs of the
new tube, which are of an extremely
technical nature, and can best be ap-
preciated from a comparison with other
rectifiers - designed for “B” power
service.

For example, if a “B” power supply

which lm: lmheno been equipped with

a type “B” tube is now equipped with

one of thc new “BH” tubes, there will

be an average increase in output from

the power supply unit of 30 volts for
any given radio set.

‘When ;\d]ustmem of the radio-fre-
quency and detector voltages is made,
reducing them to their previous values,
there will be a further increase in the
voltage output of the power :\|pp1y
unit, of from five to fifteen volts. ']
high voltage is of course available i
extremely desirable for use in connec-
tion with the power amplifier; and for
this reason makes the new tube more
valuable as a rectifier.

Better Regulation

Another feature of the new rectifier,
which is of great importance in con-
nection with the “A-B-C” power supply

unit, is the improved regulation of the
lulm itself. Actual measurements have
shown that the new tube has a constant
voltage drop from a very low current
up to 85 milliampere the output
from.the rectifier is never lcxs than 10
milliamperes, as will be the case if a
suitable system is adopted, the only
regulation of the power supply needed
will be that of the transformer and
filter circuit. There will be no loss
of voltage due to changing character-
istics of the tube. This feature is really
remarkable and one which has never
before been available in power-supply
rectifiers.

In order to take advantage of this
characteristic, the constructor of the
unit may ay attention to the
proper design of its power transformer
and filter circuit, with regard to loss
of voltage which might be caused by
poor regulation,

1 opportunity to improve the regu-
Izmon of the filter circuit may be found
in condenser C, of Fig. 1. By increas-
ing this capacity from 2- to 4-uf., at
85 milliamperes, an increase in D.C.
output of approximately 15 volts may
be secured,

Margin of Reserve Power
Rtill another feature of the new tube
which is of considerable importance in
(vhhumng high-quality reproduction is
he reserve power available for mo-
overloads without damage to
the rectifier. Extreme bursts of vol-
ume from the speaker demand propor-
tionate amounts of energy from lhc
power-supply unit. If this energy
not available at a constant “'ulmm'
there is certain to be distortion and a
considerable loss. of quality. If the
power-supply nit is properly designed
with regard to regulation i the

u3
regulation, and by using the new tube
he will have achieved all that is to be
desired.

This fistration. shawa the clementa of th
Dew rectifier tube. ‘The parts may be ident
o Trom the skeich ot the IerE of thi- o

Simple Wave Trap
Cuts Out Interference

An old 25-turn honeycomb coil and
an embroidery ring is all you need to
make a simple wave trap. Wind ten
turns of number 24 s.s.c. on the ring
and mount as shown on a block of

ood. The terminal binding posts are
Sbenucias/ohbiwr o8 lorearld
of the little wooden block.
changing the position of the

mb u)\l with- respect to the
coil)

" (ante interfering

y sllcnced.

The wave trap built from an
old honeycomb coil.

——

s device can also be used very
effectively as an antenna coupler for

rectifier is capable of delivering these
peaks of energy without loss o .
good reproduction is insured at all
times.

various constants shown in
Fig. 1 will enable the builder to con-
struct a power supply unit of good

which arc designed
for use on only a loop, The 10-turn
coil on the embroidery ring is empl
as the aerial coil, connecting one tel
inal to the aerial and the other end to
the ground; while the honeycomb coil
is used as the sccondary or connected
in place of the loop.

'cd




Energy for the Radio Set

Methods of Charging ‘‘A’’ Batteries and of Prowdmg Power
for the Operation of Vacuum Tube Receivers

ERY radio set requires power for

upenmm A portion of this
power is radiated from the broadcast-
Ang station and picked up by the set
antenna, Though necessary for all
radm sets it is only in the case of cry
<al sets that the power irom the broad-
casting station is depended upon alone.
In order that signals may be had with
toud speaker volume and from distant
points it is necessary that auxiliary
power be available at the set. Most

instrtions b cowtesy of
el Products, m
A charger which has two charging
e e imy e nd Sme o eHARIe
Charging.

sets require this power in the form of
direct electric current. This is sup-
plied in two circuits, plate and filament,
commonly called B and A respectively.

The best known source of current
for radio use is the battery. A battery
consists of a number of cells which
-ontain stored up chemical ene
vhich readily converts itself into elec-
rical energy upon proper completion
of the circuit. Radio batteries are o
two types, dry and wet or storage. Dry
Datteries are so called because they con-
tain no liquid. They are always sold
fully charged in condition to_deliver
their maximum power. During use
this power is drained out and “when
used up the battery is no longer of
value and must be discarded. Dry bat-
teries have the advantages of low first
cost, portability, freedom from atten-
tion during life. Their disadvantages
are high cost per unit of energy, change
of output during life, and the need of
more or less frequent renewal. Dry
hatteries are more commonly used in
the plate or B circuit of radio sets
where relatively low currents are re-
quired at higher voltages. Some sets
however are fitted with tubes especially
designed for low filament or A current
requirements which render dry batter-

ByE ‘W. ENGLE

ies applicable,
mended number:
The wet or storage battery is so
called because it contains liquid and is
capable of having its energy r
by the process of charging. The best
known type of storage battery is com-
posed of plates of lead and lead oxide
umnensd in dilute sulfuric acid. The
chemical energy in the battery may
be released in the form of electrical
energy. Electrical energy applied in
the reverse direction will again store
up chemical energy which may :x},dm
be released at will Anrl the proc
peated many times. A good pmpcl]y
cared for storage Mttcly should give
several years of service. Storage bat-
teries must be given attention whether
in use or not, This involves recharg-
ing and addition of water,

providing the recom-
s are used.

A combination radio power unit. When

hected 1o the “A™

it :.......y.., gatom

A% and the “B"

1, U fimment. £ the et and in
i L ettt

Storage batteries have the advantage
in radio uses especially for lighting the
filament in that they may be built to a
very large capacity, that is, their life—
without ~ recharging: fairly long.
Also during their cycle of discharge
the voltage remains practically constant
until their chemical energy is almost
entirely given up. Storage batteries are
used to a limited extent to supply plate
current. In this case, however, a mul-
tiplicity of small cells is reqmred and
while the results are ve isfactory
when the batteries are in ;:ood condi-

quired limits their desirability.

All storage batteries require recharg-
ing at intervals, dependent upon the
frequency and the intensity of their
use. Recharging may be accomplished

14
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\mm (hrcu current where it is avail-
is now only in the centers of
s that direct current is sup-
plied to the hibehidie by the electric
lwht company. However, there are
or four satisfactory means for
the hrmscholdcr to recharge his bat-
teries from the alternating current line.
This is accomplished by means of one
of a number of forms of rectifier which
convert the alternating current into a
pulsating (lu'cct current. This type of
direct current is entirely satisfactory
for the rcd\armn;{ of storage batteries.
It is to meet this purpose that a great
number of so-called battery chargers
are on &he market.
leading types may be men-
mme«l (he uhraunvv reed lype—whxch
consists of a transformer, various mag-
nits and 2y btabet itk Lontich points
of one sort or another which vibrate
in synchronism with the alternating
current waves, allowing current to flow
into the battery on the proper half
cycle but stopping, by disconnecting the
device through its contact points, the
half cycle which would tend to dis-
So

y
vibrating charges ‘are so arranged as
to make use of both of the cycles by
changing the direction of the circuit on
each half alternation, thus making use
of l)ntll halv cs (\i the alter: nntin}: cur-
s to be noted in this
connection, ho\\ ever, that the watt effi-
es making use of
both halves of the wave does not
double the efficiency of the rectifier but
increases it only to a very slight de-
gree; that is, it costs practically no
more to recharge a battery with a

Battery charger for continuous (riekle ch
ins

Tt s moiceless in operati
tances can be used during reception.

charger using half of the wave than
one which uses

The second outstanding type of bat-
tery charger is the one involying the
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use of the hot and cold electrodes in an
atmosphere of rare gas. he phenom-
enon in this case is that electrons are
given off by the hot electrode and flow
to the cold electrode but will not oper-
ate in a reverse direction. This type

rectifier pecially :n[;nptnl Tor
charging high o age batteries and
may be satisfactorily the

in
charging of 4 and G-volt batteries at
a relatively high rate.

A “B” climinator recommended for séts has-
ing 5 fubes o less Whieh require 57 to 90
volis.

The third type of charger commonly
in use is the electrolytic.
metals, when immersed in conducting
m]\mnm allow electrons to flow from
them into the <oluuon but not in the re-
s gives the same
t of pul Siecs curtent o8
mmmcd G types.
Both the hot and cold electrode type
of rectifier and the electrolytic type
may be made using both halves of the
ave but it is only the latter type which
is commonly made to do so.

There is a third means of obtaining
power for the et e fhiat s by
using various types of rectifiers such
as those above mentioned in conjunc-
tion with a series of choke coils and
condensers which tend to flatten out
the pulsating direct current m such an
ent that it removes the i
to a greater or lesser d(;gru fmm the
circuit and may thus give results sub-
stantially similar to those given by
various kinds of batteries. Great pro:
gress has been made in this direction

during the past two years, especially in
operating the B or plate current supply
from an alternating current source.
Two types of so-called B battery elim-
inators have been developed with more
or less success and marketed to a con-
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ent on the amount of current which the
device is required to pass, the amount
of voltage which it is required to supply
and the degree of filtering effect which
is desired to be accomplished.
Generally speaking, a set requiring
very small current on the plate at a
relatively low voltage can be made with
Iess capacity in both the condensers and
the choke coil than one requiring

higher voltages and more current.

The filter circuits employed have,
generally speaking, been embodied in
telephone apparatus for a great many
years and are well known. It is the
which heretofore hias been the

Special types of tubes have

difficulty.
been developed which are more and
d

more overcoming the culty of
changing characteristics due to deteri-
oration of the tube. Of the electrolytic
type there are two which are giving
satisfactory results, one using a special
aluminum "and lead combination in a
cell us or alkaline solution,
another using a tantalum and lead com-
bination in an acid solution. The

This eliminator is suitable for sets of 5 to &
tubes “or lets (including power tubes) where
90 to 135 volts are required.

former requires periodic changes of
cells as the solution wears out due to
electrolytic action and { also a
tendency for the .|]\|mmum electrode
to wear out likewi n the latter the
necessity of adding dlsullul water
oceurs about once a year on ordinary
sets. The metals in this case are at-

TRANSFORMER RECTIFIER
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four years and a satisfactory “A” bat-
tery eliminator may be expected ulti.
mately, During the past year, how
ever, 4 satisfactory sotrce of A curs

This uavarsad unie b Lish output

Wil ‘sceve Dhucticnly’ any’ standard set

It Specinily “iecimned Tox sets uaing the new
112 and UX-L71 power fubes.

rent supply has been obtained through
the so-called trickle charge method
which consists of a small charger of
the electrolytic or hot and cold elec-
trode type, so designed as to charge
continuously a small ammge ln(lLr)

In certain cases the trickle charger
and the battery have l\un hmmd in
one housing with switching arr:
ment so that the charging occurs only
when the radio st is not operating.
By this means the owner of a radio
set may entirely disregard his batteries
except for the infrequent addition of
water to them. Where this type of
device is a combination of the €lectro-
tic type of trickle charger it is also
\\mc=~ary to add water to the charger.
Thi of course, not necessary in the
bulb type. In general, however, the
bulb pe of charger has a limited life,
nately 1,000 hours, which re
uire: .cpmcmmm of a tube. Both the
J[\In)lﬂ“l\] and tantalum types of elec-
trolytic charger are used in this con-
nection, Tt seems probabl
developments to date, that the Lmer
combination of continuous low rate
charging with storage battery will have
a lower first cost and will in general be
more satisfactory than a device which

SECONDARY
INSULATED
FROM LINE

PRIMARY TO
LINE

$ s

anoxe)[Pesmt 2
[=-convenser 7| [+
T bawe-

clcdlu]ync type. The vibrating type

rectifier is not suitable for this work

a tendency to arc at the con-

tact points which transmits a noise

to the recenmn set. A schematic

hown below giving a e

ical circuit, in one of these so-called
B battery eliminators.

The amount and capacity, that is the
number and size of condensers, may
be varied—and the design of the

choke coil may also

be varied, depend-

Disgrammatic eireuit of typics

tacked only very slowly and the solu-
tion does mot wear out except for a
water which is directly propor-
tional to the amount of current which
is passed through the cell.

Tn supplying current from the light
socket to the filament of radio sets,
however, less progress has been made,
although continual experimentation has
heen going on during the past three or

plate current supply operating from the lamp socket.

completely eliminates the A battery.

Che above comments are, of course,
based on the assumption that the type
of radio set used, as to voltage and
current required, will be approximately
the same during the ne €ar or so, as
A or filament battery eliminators might
be perfected more readily if radio sets
were designed to operate at higher volt-
ages and smaller Sirtent:




A Simple and Efficient Four-Tube Set

RADIO, sets are not sold by ihe
pound or by the peck and although
a great deal of importance has been
attached to the number of tubes which
a set contains, this too may prove as
irrelevant to the true ability of the re-
ceiver as either of the above measures.
Of course it is understood that the one
tube and the multi-tube set are not one
and the same in operation and ability
but it is not the number of tubes alone
that makes the difference. One, fami-
liar with the fundamental radio cir-
cuits, of which there are very few i
spite of the great number of tr ot

Rear view of the four tube regencrative ry
simplicity of the design.

names, is frequently able to determine
the type of circuit nsed, by the number
of tubes but although the vacuum tube
has made possible the present lrge
scale of broadcast reception, it forms
only a link in the chain. Without the
support of a good circuit properly con-
trolled by instruments of correct design
and construction the efficiency of the
tube is greatly munncd z\IihD\\;,h it
may continue fo work, after a fashion,
under very adverse wn(lmtx
vantage has been taken of this fact and
sets have been manufactured to meet
a price but still fill the demand for
more tubes, by omitting other part
essential to the best operation of the
set. Some of the most common prac-
tices in vogue as short cuts to low
prices manifest themselves in the use
of the filaments of the radio frequency
tubes for controlling oscillation, the

By S. O. LAWRENCE

omission of rheostats or other devices
to control filament current supply, no
control on the plate voltage and the
use of inferior parts. Insufficient num-
ber of turns of wire on the primary
windings of radio frequency coils tend
to make the set operate more quietly
and metal placed in field of thie trans-
former will reduce oscillations but such
rough shod methods also reduce the
efficiency of the set.

As the tastes of the individuals vary
so_ must the type of st vary to please
the individual and although every one
can not be satisfied with-one receiver

eceiver. Note the

there remains several factors which the
majority of people consider in common
before purchasing or building a re-
ceiver. The initial price is important
but quality can not be disregarded and
the maintenance cost is considered by
most people.  The set that will not
cover distance is lacking and one that
will not separate broadeasting from sta-
tions sending on approximate wave-
lengths or produces nothing but harsh,
raspy tones is not a pleasure to any
one however indiscriminating he may
be. All sets have their limitations and
the atmospheric condition is the king,
but for a combination which has a re-
serve of power for distance and will
submit to control to produce clear, dis-
tinct tones, the four tube set is one to
be considered. Four tubes are all it
needs to do the task and do it well for
it utilizes regeneration to its best ad-
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vantage. Four tubes in a set does
mean that it has only four-fifths the
ability of a five tube set or four-sixths
that of a but to the contrary the
regenerative four tube set with one
stage of radio frequency boasts of a
record for greater selectivity and for
recciving broadcasts from a greater
number of distant stations in an eve-
ning’s operation than many of the five
and tube sets now on the market.
It is a set for the individual who en-
joys searching the air for distant sta-
tions and admits that he enjoys it and
also for the individual who says that
he will 1 tisfied with listening (n the
local stations when he gets a set, but
is found by the milk man in the small
hours of the morning, a few days after
the sct has been purchased, still finger-

&

Illustrations b
General Mg,

Compans.

ing the dial, long after the home talent
is peacefully asleep.

In the four tube set we first have a
stage of radio frequency, which is com-
posed of an antenna coupler or radio
frequency transformer, a variable con-
denser and a vacuum tube. The radio
frequency transformer amplifies the in-
coming signal, the variable condenser
tunes it to resonance with the d
wave excluding the others and the
vacuum tube controls the direction of
the current’ flow. There are several
benefits derived from this stage.

First of all and probably the oné of
most importance for discussion is the
non-reradiating effect it has on the set.
There is a common confusion between
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the terms reradiation and regeneration.
These terms are considered by many
as one and the same but in reality they
are quite different, one being useful to
the operation of radio reception and
the other a detriment. Reradiation is
the result of poorly controlled regenera-
tion but is not an ever present evil and
no more present in the regenerative
set than in the tuned radio frequency
set which oscillates strongly. The
regenerative set is one, as its name im-
plies which regenerates part of the cur-
rent supply which it has previously
produced or generated up to a pnmn-
lar stage in the receiver. This =
tion is accomplished thmugh e
agency of the three circuit tuner by
passing the current which has been pro-
duced through the variable coil and
re-introducing a portion of the supply
into the circuit. The variable coil &
tickler coil of the tuner constitutes
very flexible means of control, for it
any change in its position there results

produces a great deal of noise and its
ability to control the direction of the
current flow is lessened and if allowed
to continue operation under these con-
ditions it will permit the disturbance to
pass back into the antenna and be re-
radiated or rebroadcast in a measure.
It is this condition which causes dis
turbance to neighboring receivers and
it is to overcome the pomx»my of re-
radiation that the stage of radio fre-
quency is used between the detector
tube and the antenna where it per-
forms the duty of a one way passage.
e additional control narrows the
path of the incoming signals assisting
in selectivity and the volume is in-
creased by the additional radio fre-
quency transformer. The added stage
of radio frequency under which name
this combination of parts has enjoyed
much popularity is so termed because
s addition to the three tube rege
tive set in no way alters the origi
circuit and many owners of radio scts,

radio frequency transformer of the
rst stage, and is tuned to resonance
with the,first stage by the variable con-
denser. . After the current has passed
through the transformer coils of the
tuner and through the tube of this
stage, it passes again into the tuner
through its variable coil and a portion
of the power is re-introducted into the
transformer coils of the tuner by in-
duction and increases the initial volume
of power. In the detector stage the
frequency of the waves is reduced to
fall within the range of frequency to
which the human ear is responsive. In
comparison to the frequency of the
waves broadcast from the stations, this
range is very low.

The last two s of the set are
for amplifying the signals after their
frequencies have been reduced to the
audible r.mge and are called the audio

stagm of the circuit. Each
of the: omposed of one tube and
an audio flcqucncy transformer, the

PANEL 7" X 21"

A picture wiring diagram of the four tube regencrative receiver.

a corresponding change between the
value of the inductance between it and
the other coils of the tuner. By regu-
lating the amount of inductance be-
tween the windings of the tuner, the
tubes can be made to operate at the
point of greatest efficiency which is just
below the point at which they go into
self oscillation. Oscillation in the tube

ilder in following the wiring  instructions

having made their purchases before this
stage was introduced into the field,
have added it to their sets.

Following the radio frequency stage
comes the detector, composed of a three
circuit tuner and another variable con-
denser and tube. The three circuit
tuner with the exception of its variable
coil performs the same operation as the

The various parts are designated by numbers in circls, thus aiding the

transformer differing from the radio
frequency type in that it has several
thousand turns of wire on the coils and
has an iron core while the radio fre-
quency type usually has less than one
hundred turns on its secondary winding
and as low as four turns on the primary
with no core at all. The reason for the
difference in construction is due to the
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difference.in the characteristic of the
high frequency currents which enter
\hc set from the antenna and the low

uency current to which it is re-
duced in the detector stage of the set.
“The former will travel readily through
space with no evident conductor while
the latter travels more readily through
wire and is of the same type as that
which operated our telephories and elec-
tric lighting systems, being handled and
applied in the same manner. After the
pulsating current has been amplified by
the Iast stage of audio it is necessary
to change the electrical waves to sound
waves before the car will respond and
this operation is done through the
agency of the speaker unit.

Mounting the Parts

\ Place all of the parts to be mounted
in their relative position on the front
1)'Lnel and sub-panel as they lay flat on

able. This enables one to deter-
mine me amount of space required for
cach and the position in which each
will mount best. On the front panel
mount the two variable condensers, the
tuner, the rheostats and a filament
switch in the position ahuwn by the pi
torial dxdgmm, and on
mount the t ocket:,
formers, lundmg posts and the Gen-
Ral antenna coupler. Mark the posi:
tions of all the holes with a center
punch and drill them first with a small
drill and using the small drill holes as
guides follow with the larger drills, It
is well to drill the larger holes half way
through from each side of the panel to
prevent chipping.

Wiring the Set

ng the connection between the
instruments of the set while not a di
cult task is gre catly facilitated if atten-
5 a few minor detai
which may seem ummpmlalm The
soldering iron must be well tinned and
all connections well cleaned hefore a
good joint can be made. The point of
the iron is tinned by cleaning it with a
fine file or abrasive material and apply-
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ing a trace of soldering flux to the iron,
Do not dip the hot iron into the flux,
then bringing it into contact with sev-
eral particles of solder until the metal
adheres to all portions of the point.
Any surplus of solder ing

clean’ cloth, and the’ iron is ready to

PARTS NEEDED

Variable condenser .00025.
Gen-Ral three circuit tuner.

A oy
Filament sw
00025 fixed e 2

Fixed condenser (.001)
Audio_transformer.
Binding posts.

riable conden
Ral an tcnlm “Coupler.

perform its duty as a converter of small
articles of solder to the successt e
joints as they are to be soldered. Use
plenty of soldering lugs, L‘ypeu.dly on
brass and nickle plated screws,
the solder adheres much more reul ly
to the lug, and place on the tip of each
a trace of non-acid soldering paste as
well as on the end of the bus bar to
l)e \0](1()\'9(1 to the lug.

The A minus and F minus circuit
¢ the same thing. This is the circuit
which leads to the negative side of the
\ or storage battery, which lights the
filaments of the tubes. The A plus and
F plus circuit leads to the opposite side
of the same battery. The former is
shown on the dngmm by the long
dashes and l latter by the short
dashes. The B plus circuit, shown by
the dots, leads to the ninety volts post
and to the forty-five volt post of the
B battery, the dry cell batteries. Start-
ing with the binding post, trace each of
these circuit t\nn\whunt their umrc
course and install the wir
is used to install every Coeion

Removing Sulphate from Storage

ERY badly sulphated storage bat-
teries which will not yield to the

saved from the scrap
heap by the following method,

e acid is emptied out and the cell
is filled with distilled water and allowed
to stand for several hours in order that
any acid held in the paste may have
time to diffuse out. The cell is then
filled with a solution of pure sodium
sulphate (Na,So,10H,0). The con-

centration is not important, but 200
grams per litre may be mentioned as a
uide. The cell is then put on charge in
the usual way, when the sulphate will
gradually disappear. Before refilling
the cell with acid it is most important
to remove all traces of the sodium sul-
phate solution by prolonged soaking of
the plates in distilled water, two or
three changes of water being made be-
fore the washing process is regarded
as complete.
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shown by the broken lines and to all
the mdmg posts there remains only
one circafit, represented on the diagram
by the snhd blad\ lines which is called
the antenna circuit. This circuit is most
easily traced by starting with the an-
tenna post and following it into Fig.
0 at B and out at G,—into Fig. 21 at
G 1nd out at P,—into P of Fig. 2 and
t at G—into G of Fig. 3 passing

thmugh Fig. 12 and out at P,—into
Fig. 2 again, but entering this time at
post number 1, It is here that the
current is fed back into the circuit by
passing through the variable coil of
Hehoen where a poruon
of the current is induced into the s
ondary coils of the three circuit e
The circuit lhul continues its course
out of Fig. 2 at post number 2,—into
P of Fig. 10 and out at G,—into G of
Fig. 5 and out z\t P into P of Fig. 9
and out o; o G of Fig. 8 'md
G b goes to the loud
speaker binding post marked L.S. Cor
nect the stators of the varnh]e con-
densers to the r(lan\e circuits and con-
nect a 001 fixed condenser between P
and F minus of Fig. 10 and your set
is completed and ready to talk,

Operation of the Set

Insert 201A tubes into the sockets
and make the outside connections to
the batteries, the antenna and the
ground. Turn on the filament switch
and turn the rheostats until the tubes
are about two-thirds lighted. A sta-
tion is then located by turning both the
condenser dials slowly and keeping the
readings the same. "Once the station
has been located regulate quality of the
tone with the three circuit tuner and
adjust the rheostats to the best operat-
ing conditions. In rotating the vari-
able coil of the three circuit tuner it
will be found that at certain positions
it causes the set to whistle which will
stop when the coil is turned in the re-
verse direction. This is the natural
characteristic of the three circuit tuner
and when it operates with a whistle it
is functioning properly.

Battery Plates

The action of the sodium sulphate is
attributed to the fact that the solution,
on_electrolysis becomes acid in the
neighborhood of the positive plate and
alkaline near the negative plate, and
that a higher voltage is necessary to
liberate oxygen in the acid solution and
hydrogen ‘i the alkaline = solution.
There is a tendency therefore for the
lead sulphate at the negative plate to

¢ reduced to lead, and at the positive
plate to be oxidized to lead peroxide.
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er Radio Bargains
Than Ever Before

Arinounce et | o Frices

to Set Builders | ™o
Radio Review

Tt will pay you to get our prices for
complete parts for the Rapio REvIEW
an s

ERE is a real guide for the fan and set builder, the book that
hundreds of thousands of radio enthusiasts turn to when they
want the latest and best in radio. Ifs the handiest and most
reliable radio reference guide you could ask for, and a big money-saver
besides. Keep up to date by utilizing Barawik service. It will help
you to solve many a radio problem as well as saving you tremendous
Sums on the very things you need and use most. You may experiment
all you want with the various circuits, for BARAWIK always gets you

‘e save you money on
every part. See our prices before fou
buy.

All merchandise guaranteed and of

the parts specified by the famous circuit designers of the world. highest quality. as required and speci

Just off the press—the latest 1927 radio catalog and guide brimful e iR e
of the best approved standard radio sets, parts and kits at savings that Radio Catalon and Bullders Guide
will appeal to the thrifty. Profusely illustrated with reliable, guar- showing radio’s newest creations. Also

anteed goods at tremendous savings. Be sure to get your copy before please include name of other radio

you spend another cent for parts and radio supplies. e e

Lt e L * e If you are in the market for any set |
It gives information about the newest and most advanced ideas in or hook-up nule'r direet from 1“5' L

radio development, describes and .illustrates the latest improvements. atedihice pes e
dio_development, describes and llustrates the latest imp s mi et

It will keep you posted on what's up to date. It will help you tobuild || chandise guaranteed. Any difference

in price will be refunded o colle
; C. 0. D. We guarantee you savings
, amateur, beginner and fan should have a || on everything you order from u

a better set or buy a complete modern one.

Every radio set own
copy

Valuable Information Free
On SHORT WAVE and All New Developments
NEW AMATEUR SECTION

The Barawik line features not only complete parts for all the popular and well-
known cireuits, but also the newest short wave circuits featured in the Radio Call Book,
Radio Broadcast, Popular Radio, Radio Review, ete. Special attention has been given
to short wave equipment. Under the capable and experienced leadership of F. J.
Marco, 9ZA, the Barawik Co. operates the only department of its kind, featuring
everything dear to the heart of the radio amateur. We specialize on a complete line
of short wave cquipment. The romance of radio is enjoyed to its fullest in amateur
work. Learn about it in the Barawik Guide.

It will pay you to get our catalog Tisted. Your wants can
be taken care of, we assure you of that. Tn case you do not find what you need,
simply tell us what it is and we'll get it for you. Our service is complete and
enables you to save tremendous sums on the very things you need most.

Send Coupon Today— NOW

u need this book before you spend another cent on radio, Just mail
Also please include name of a

nd see just what i

= MAIL THIS COUPON
BARAWIK CO. 540-560 Monvoe Strst, Chicaso.
Radio Catalog wnd Builders Guder 7 1o PE

the coupon and free copy will be sent you.
friend interested in radio to whom we can send free copy also.

% W @, A
] Friend
540-569 Monroe Street, Chicago, IIL. Kt




Greater Distance
Finer Selectivity
Greater Power

with

‘ i SUPER-SENSITIVE k

INDUCTANCE UNITS

TUNED RADIO FREQUENCY RECEIVER
$12.00

The Aero Coil Tuned Radio Frequency
Kit illustrated above will pmmvclv unr
prove the performance of ar

Patented Aero Coil construction cllmk
nates radio frequency losses and brings
tremendous. improvement in volume,
tone and selectivity.

Kit consists of three matched units.
The antenna coupler has variable pr
mary. 5 condenser, 8 page
color circut, la\u\lt and instruction
sheet for building the supersensitive 5
tube Aero-Dyne receiver packed FREE
with each kit. Extra copies, 75¢ each.

LOW WAVE TUNER KIT
$12.50

Completely interchangeable. Adapted
by experts and amateurs. Range 15 to
130 meters. Includes three coils and
base mounting, covering U. S. bands,
20, 40 eters. You can in-
e e
tuner by securing coils No. 4 and 5.
Combined range of 15 to 550 meters.
Both interchangeable coils fit same base
supplied with short wave kit and use
the same condensers. Coil No. 4, price
$4.00; Coil No. 3, price $4.00.

These Aero Coils are available at
your dealers. Get yours today!

Aero Products, Inc.
1

Dept. 11
1772 Wilson Ave.
Chicago, Il
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Home-Made Sub Panel Sockets

The advent of highly competitive
radio receivin s forced set
builders to look around for means of
minimizing cost of construction, with-

A giel templat provides the means of 4
(1 Hotes I wiicmanel mecurainis:
out injuring performance. Necessity as
usual being the mother of invention,
has fostered the development of a con-
venient set of stampings which can be
mounted beneath the sub-panel and
which obviate the necessity of sockets.

Building-in a

A steel template is provided with holes
correct size .md in the proper place,

the sub-j pmcl ﬂr , then the template
is bolted in position through this hole
and drills are used as numbered in
the face of the template. An idea of

‘This shows the under part of the sub-panel
after the brong contacts have been mount

the appearance of the finished job may
he obtained from the lower illustration.

Ready-Made

Audio Amplifier

(Continued from page 111)

wound on opposite sides of a square
iron core. Further coupling is gained
Dy placing a coupling condenser be-
tween the two windings. - The scientific
balancing of the elements entering into
ecach unit and then in turn of the three
units one to another and finally the use
of the output unit which protects the
loud speaker and keeps it from de-
magnetizing, combines to give a new
type of :Ampllﬁmtmn which is said to
give excellent reproduction.

In addition to the complete Tru-
phonic Amplifier, that we have dis-
cussed in this article, this same prin-

| ciple is provided in construction units

of particular interest to set builders.
These units are provided in two models
for the use of 6 or 7 tulx This unit
is shown in the photo. It is simply the
Truphonic Amplifier in knocked down
form plus the extra sockets for the
radio frequency tubes and the detector
tube. Three of the sockets provided
for are taken up with the connections

{o the special units contained with-
in. The other 3 or 4 sockets (as the
case may be) are for connection to the
tuning and detector end of the set.
The lacquered steel catacomb houses
3 special couplers and an output unit.
A ‘moulded socket panel of special
e Seectiot e ol wiizeAtE &

201A or all UX tubes, covers this
coacomb, A six-foot battery cable
s included. it may be a

ranged in hundrcds of different w
to fit as many different require-
ments of every circuit and set designed.
The sud(et 1>'mcl itself is interesting.
A single metal forms all com-
mon fi L\ment culmec(mn\ Continuous
metal extends from the plate and grid
leads of the sockets providing for con-
necting apparatus. ~ This method of
construction minimizes solder connec-
tions and does away with the necessity
of drilling holes. Another photo shows
the compactness with which the cata-
comb construction combines with tun-
ing apparatus.
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hief /

Ordinary amplification
is the thief of Tone in
radio music—

ND CALL BOOK AND RADIO REVIEW

Eestoncs. mu/rhd amplification is
better, of the high notes are
frayed b shatiered, and the tone breaks
(Im\n h.u[lv on strong volun

i are also bet-
“Iut. to0. many

d. The actuality of the base, and

the distinction between

Sorbs the wealk signals.
Blectriclight-socket power amplifers

are also bet

apecate.ofser on of the music-istort

ing transformers already in the set.

The Truphonic Power Amplifier

An entirely new and different m:thod
of amphfcation has. been developed
the eminent radio inventor,

y products.
S ruphonie” Already manufacturers of
the higher quality sets are endorsing if,

instrun
one knows,

you listenec

and adapting it as the finest type of
reproduction, The Truphonic Power
Amplifier 15 different from any other
method of amplification. But wl
most important, the regults are afterent
No more need be said than that the
Traphonic passes faithfully all notes of
broadeasted music.

The Truphonic is a small compact
fnsteamen. (shown  below) which when
attached in a few any radio
oings. theosgh. the. londspeaker with
great volume the detector tube music in
all of Sits perfect tonal quality.

hat _has just been said of the
Truphonic can be said of no other
method of amplification—regardless of
the price you pay.
What Does This Mean to You?

For the price of §20 and an extra
tube (using two of the tubes now in
vour set and one additional tube, either

present radio and at o
R Sito the fintst reproducing set. that
buy,

money can A strong statement.

Your own radio set as it now stands is a perfect reproducing
ent—up to, and including, the detector tube. As every=
b a pair of ear phones to the music
from the detector tube you would have perfect reproduction.
same quality could only be made to come out of
great volume, then you would have perfect radio enjoyment
But it cannot—with ordinary amplification.
too much is weak, too much is lost altogether.
can we get this pure detector tone with great volun

be had simply by changing the method of amplification ?

If that
our loudspeaker in

Too much is blurred,

That dcpu\dm

you want strong statements when
the_product backs them

1 Tonight!  Attach the
Truphonic Power Amplifier and get all
that radio can give.

For the Set Builder
Truphonicampliflcntion 15 proi
RS oo o 5 e S

Sl B Yo inest queliey o€
ihiaihaio it 4o ghve” eonchierabiy. mors. wohms
it e 6 Sl e ARpisE .
o 35,00 p o
" riptinic Ouiput Unit protects the speser
it Duralng out h Quagntisaion Whes BIveE
e womslce rrupm.&:"rbm ‘aiiinor Gesrived
et o 35

separate
Bt Tieges
Ceproduction

T Trupiini Ciizon Assembly 1o aio of geat

convenicnce to-set Bullders. A nequered St tata-

o bt e Thupkinie e i« Sphontc
i, e

toho 50, 7"tine
i

ALDEN MANUFACTURING CO.
Dept. SPRINGFIELD, MASS.




RADIO LIST

AMSCO

FOR EXCELLENCE

THE PERFECTED
R. C. COUPLER

Amsco Resistanco, Couplers
e the most of the new
Power Tubes. They im
prove upon all previous
designs not only in elec-
hut in mechanical
characteristics, eliminating
the need for leads, and sav-
ing valuable space.
The Amsco Metaloid Grid
Gates and Resistors employ
resistance element
that is collodal—not crys-
alline, They are uniguely
et
ingly accurate and perma-
nent in rating.
Ask your dealer—and while
you're about it, ask to sec
Floating
Sockets—essential for the
new tubes in the sensitive
new circuits.
Zeh Bouck's Book on R. C.
Kmptification and descriptive
Amico Tteratuce free on request

AMSCO PRODUCTS, Inc.
Broome & Lafayette Sts,, N. Y.
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Making the Most of the New
Power Tubes

The Output Choke Coil

As a rule the loudspeaker is placed
directly in the pluu s it of the last
tube. However, in the case of the
power bulb this is questionable prac-
tice. Sudden fluctuations in the rela-
tively intense direct plate current may
easily indrce sufficiently high potentiais
to break down the windings. Also,
the high plate current draws the arma-
ture closer to,_one of the magnetic
poles, causing the loudspeaker to rattle
on loud signals. To avoid these pos-
sibilities, the plate current of the last
tube is passed through a choke coil of
from ies i
This reac

<

the alternat-

assed through the
mid, condenser, C4, to the
Thus only the alternat-
ing or sound producing current is
passed through the windings of the
speaker.

Electrad 1.
Loudspeaker.

The Power Tubes

ower tubes require relatively high
“C” voltages varying from 25 to 75
volts, depending upon the type tube
and plate potentials employed. These

are conveniently obtained by
using the Eveready B-C battery new
type 768. The “C” battery should be
adjusted until there is no fluctuation
of the milliammeter needle on loud
ignals.  Any fluctuation of the ncedle
is an indication that the tube is dis-
ortin If the ne
e lmttel 'y should be mcxe(\sed, if the
needle kicks up, the “C” potential
should be d(clmscd. There will of
course be reached a limit of signal
strength when the needle will fluctuate
regardless of “C” battery adjustments

indicating that the distortionless limit -
of the tube, for the given plate voltage
has been exceeded. If more volume is
desired, the plate potential should be
muu\ul with readjustment of the

The constructional points are made
clear in the phnto«rmpl\s Figures 2 and
a2 t light switclt, two
jacks and .\mp:nte clips are mounted
on tht panel. The relative positio
the sockets and resistor couplers should
be noted in Figure 3. The Amsco
resistor-coupler and Universal_socket
are so arranged that they may be con-
nected by soldering the lugs of the
couplers directly to the grid and plate

(Continued from page 109)

lugs of the sockets without using bus-
bar, resulting in a very compact layout.

Operation

The operation of the three stage
power amplifier is in no way different
from that of the more conventional
types. The various battéries are con-
siected as indicated, and post P (input)
is wired to the plate of the detector
tube by means of the input post or by
a doublé plug, one in the detector
£ the receiver and the other in the
input jack of the amplifier.

The grid bias should be adjusted as
described.

The usual 201A type tubes should be
used in the first two sockets, and the
171 tube in the output stage. If the
high power tube is unavailable the nest
best obtainable—a 112, or even another
Z01h—hinld be subsitiet

The ampifier described will output a
quality superior to that of the average
resistive coupled amplifier(which is al-
ready most a

denser arrange-
et The high iimpedinés oF the choks
coil effects a better balance between the
tube and load circuits, resulting in a
more faithful rendering of the low
frequencics.

Placement of Tubes in the Amplifier

If it is desired to use the 210 tube
with thi nplifier, a six ohm rheostat
should be substituted for the fixed re-
sistor at he “A” battery lead
brought down to a separate post so that
an extra cell may be added to the fila-
ment source supplying the large tube.
For hest results, the 210 and 310 tubes
shotild be npvr.nml witht severs volts
across the filament.

In the majority of receiving sets, a
10025 mid, bypass condenser will be
found connected from the plate of the
detector tube to one leg of the filament.
This condenser is essential, and-if it is

issing on your receiver, it should be
added, at C5, in the '\muhﬂer The
writer recommends an
fied mica condenser

To obtain results justifying the
pense and rnmnm tion: of this amplifier

d Certi-

and asso apparatus, it must be
outputted tn a high grade loudspeaker.
A three-foot cone is the writer's first

choice.  Other cone speakers will give
very satisfactory results but due to the

dditional powér employed, the three-
G handle the - load
tter.

8
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365,05

Complete Parts
(less cabinet)

Automatic Variable Coupling,

and selectivity over entire tuning

Stage Shielding—prevents coup-
ling between stages,climinating

Includes drilled and engraved
Micarta Panel, drilled Micarta
sub-panel, cwo complete shields,
extension shat, two equallzers,
ince, hardsare, wire,

Associate Manufacturers

Carter Radio Co.
Martin-Copeland Co.
Radiall Company

Samson Electric Co.
Sangamo Electric Co.
Benjamin Electric Mfg. Co.
Eby l\‘lmuﬁnunng G
Hammarlund M
e
Westinghouse Micara
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“How To Buid 16"

om.pm instructions

g, wiring:
< p it
Hammarlund-Rob

Hi-Q Receiver, Pre

Hammarlund-Roberts Performance Means
A New Measure For All Radio

'HE F lund-Roberts Hi-Q is an ding example of scientific
rad.lo engineering. No ordinary standards of tone, selectivity or volume,
can be applied to this new receiver.
In designing this Hi-Q Receiver, the Hammarlund-Roberts Board of Engi-
neers representing twelve nationally known manufacturers, had at their dis-
posal the finest experimental laboratories—and no handicap in building to
establish specifications or to a set price.

This concentration of the leaders in the perfection of one radio Receiver has
developed entirely new features that produce results unknown to the average
radio man. Automatic variable coupling gives maximum and equal ampli
fication and selectivity over the entire tuning range. Stage shielding elimi-
nates coupling between stages, prevents oscillation and increases selectivity.
Two dial control simplifies tuning.

ANYONE CAN BUILD THE HAMMARLUND-ROBERTS Hi-Q

All the research, the selection of parts, the exact placing of units, has been
worked out in advance for you. And you have a receiver that will equal an
cight tube set—simplicity of design and operation hitherto unthought of —
all ac less than half the price you would pay for a factory made set of any-
where near equal efficiency.

Hammarlund

OBERT

HiQ:

* High ratio of reactance to resistance. High ratlo—Great selectivity—Loud signals.

Hammarlund-Roberts - 1182-S Broadway 5 New York




BradleyohmE

PERFECT VARIABLE RESISTOR

HE leading manufacturers of Beliminators
are using Endl.yahma for voltage control.
The number of Bradleyohms in each B-eliminator
i from ane (o thres depending upon the fype
of climinuor. o all caes, the Bradeyohm
is the choice of the experie
Ever since ndxo bxeudasr
5 ., Allen-Bradley
Radio Devices have met the
‘demand for silent, stepless
current control. Today,
Bradleyohm-E, perfect vari-
able resistor, is not only
jopted a8 standard. equip-
ment by manulacturers of
Beliminators, but
mended almost universally
by radio engineers and writ-
em a0 the ldeal variable 1
sistor for Beliminator ki
The scientifically-tre
previie discs usod i the
BestleyohinE provide the

com-

unit, Bradievunic A
Sfers unusual ad-

‘only means of stepless, noise-
Jeso control which
forate with

Carbon
or metallic powders of vari-
cos Kinde bave bsen vied
as substitutes
o the Badlercha, bt
‘without permanent success.
1 you want a varsblross:
your Beliminator which will give
perfect service, be sure to ask you( dea.kr for rhz
BradieyohmE which is fumiahed in severs
ings. Look for the Bndlzyehm E o the distinc:

‘Allen Bradley che!

dve

snce uak for

dleyunic-A and Bndleyohm—s can be obtained
o your o duler i sevenlneiogs, Tnaint o
lien-BradleyRadio Devices for lasting satsfa

For perict audio amplification, use the Bradle
e b, resance coupled

i ¢ distordion.
o e e
iramediate use Ask your rdio deslerfor s Bradley
Amplifier and improve your
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How to Bulld the H. F. L.
Nine-Tube Super

(Continued from page 98)

the intermediate frequency tubes, you use one. An oscillator working
which is unusual but not startling. we]l with that plate voltage must be
There is an extra step of I. F. ampli- working efficiently and with stability.

fication added, making the set a nine-
tuber. That is an innovation, as those
who have tried to do it will agree. It

The designers would never specify that
if it did not. The idea is rather re-
freshing after sceing the numerous in-
efficient  oscillators which  required
high-plate potential to insure that they
would be forced to do the work that
they were designed to do.
t as vet nothing has been »md 01
the real reason why this set i
the constructors should like. h
the simplicity of the design and the
case of construction. In the diagrams
and the photo of the layout it is clearly
shown that all of the parts are as-

n the control of that
part of the circuit an extra filter has
been added. That might almost be
expected. There are no gridleaks and
condensers in the grid circuit of either
of the detector tubes.

A 000045 mf. condenser controls
the feedback into the loop from the
plate circuit of the first detector tube. k:
By this means the loop is stiffencd so  sembled as if they were an army. A
that its sensitivity and selectivity are double line of staggered apparatus
increased. This condenser also acts in  Drings the connections so close that
an additional capacity. bt ht‘lle wire need I,? u[e\l. ; The i

e = T ubes line up in perfect order. The

The grids of all amplifier tubes re (L 41t 0 mert and one choke unit
turn to filament through the same “C” .11 i pehind, each encased in a similar
battery, and they should, if the de- housing so that those who build the st
signers can make the set perform satis-  must follow their code numbers care-
factorily by that method. And there fully to keep from using an I. F. trans-
is no doubt that it does. The oscillator  former where an A. F. transformer
requires only 22%% volts on the plate.

should be. Such an error would, to say
That means a saving of “B” battery if the least, confuse the detail.

A Battery Wiring Suggestion

is to run a wire from the negative “B”

attery terminal to the positive “A”
terminal, joining the two wires at the
latter point as shown in the accom-
panying photograph. If wires are dis-
connected in changing batteries, or for
any reason there is less chance of re-
connecting them incorrectly since the
positive “A” is easily identified being
joined to the wire used to connect the
negative “B” terminal

In many radio sets, the positive “A”
terminal and the negative “B” are

A Useful Enamel
for Radio Work

Sealing wax is sold in various colors
and may be dissolved in methylated
spirits fo form a_series oi different
colored enamels. These are very use-
ful in radio work for nmrkmg cable
ends, the tops of battery terminals, etc.
They can also be used to mark bottles
containing storage battery acid, as the
enamel is not attacked by acid, which
may run down the outside of the bottle,

Join the pos " and the negative “B"
At ‘the battery terminal.

connected together. A convenient way
of connecting the battery in such cases
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HFL

ansformers 0
%ﬂlgﬁmf Standard 4 ‘Radio Write for
|- Literature

THE CALL BOOK SAYS:

g H. F. L. Units, we secured
WEGC L A
power and highest quality of tone
combined with simplicity of tuning
and cconomical cost of operation.

RADIO NEWS SAYS:

Using H. F. L. Units received 105
sations in United States, 7 Canay
dian, xican, 1 Cuban,
]oggcd SRR
stations were on the air.

NO PLATE OR GRID WIRES

Endorsed —

H. F. L. Transformers have been endorsed and approved by
Radio Authorities—Editors, Engineers and Set-Builders for
their supreme excellence and the improved quality of reception
that they afford. H. F. L. Transformers represent the highest
development of efficiency and the most advanced construction
design. They make it possible to select radio programs at choice
regardless of broadcast conditions, They combine tremendous
power with an unexcelled purity of tone and amplify the weak-
est signals to full loud speaker volume. They operate with all
types of standard tubes, and are altogether unsurpassed for
quality, clarity and volume. Improve your new receiver with
H. F. L. Transformers.,

H. 210—tron core transtorm- H.216—Air core transformer,  F.0%0—Audio froquency  L.425—Radio Frequency
tuned stage, designed to ame  ransformer which will am-  Choje Unit. Price.....-$5.50
plity signals at & maximum  Smo with insomparable faith
eiciency of 31000 cocles,  uiness of tone. These units L.430—Tuned Radio Fro-
Each unt carries the labora.  are the result of an entirely quoncy Transformer.

‘tory ealibration. Price..$8.00  LewPrineisle fn transtormer Price $5.50

DEALERS. | i o & [GRRERS

Hica FreQuENcYy LLABORATORIES
131-C N. WELLS STREET
CHICAGO




Non-
Inductive
Variable

High
Resistances

Centralah Radiohms with two terminals,
Modulutors or Potentiometors with th
inals, provide gradual, noiseless control of
oicillation or volume in any cireuit. Specified
the Intrndyme imson T-C, Henry

and

Lytos nd

Uled @ standard equipment on a large

bor of commereial receivers, and by ot the
S. Navy and Signal

b resistance and_correct taper for

every cireuit. The No. 25 M or No. 51 M are

ideal oscillation controls when shunted across
tickler coil of short

Bukelte base and koab.  Sinle hole maun:
ing. ot Eotentiometess 400 o
i, maiaton: 108,900 ahms: Radiohr 000
251000, 50.000, 105,00, 20006, 500400

5200 at Dealers, or Direet C.0..

Get Full Efficiency from
“B” Eliminators with
CENTRALAB
Heavy,Duty
RADIOHM

Centralab Heavy

output voltage of “B” Battery Elin
Tesistance remaining permanent as adjusted
and e same ot any noh siing,  Eull re-

tion Vith 2 sinele ta of Yaoh.
Smooth and nolae-

lnwlatml Tor 1,500 volt.
‘utiast the eliminator

Vnh ¢ B, Bk S50,

Centralab

Large metal cooling
eurrent for

o 5 tubes. S100,
0 ties, $1.35, Bakcite Knob
Ringie. bale mounting.” Bl setietance” tvpes:

AL your dealer's, or direct
HillagasBaird, 4 H 0, will
aulries and

con W L s
hesrtully n!
ooy irevits and doeintie Iarsar:

Central Radio Laboratories
11 Keefo Avemue  Milwaukee, Wis.

Makers of variable resistances for 69 makers
of leading standard sets

Candian Bt
Trust Bids., Montroal
Bt A

B A Retvermel L London

Austatian Representative:
United Distributors Ltd., Sydney

A New Use for an Old
Transformer

arded transformer may be put
to work serve a very useful

urpose in protecting the “md.m~ of
a loud 5 being operated in con-
ecion Liith e hew e gule uTF
is merely necessary to connect the pri-
mary in series with the output circuit
and ‘the secondary to the loud speaker.

e

Push-pull transformer used to protect loud
Speaker.

An old push-pull transformer used for
this purpose is shown in the illustr
tion. Since there is no_clectrical con-
nection between the windings of the
transformer, the passage of direct cur-
rent through the loud speaker is pre-
vented, but the fluctuating currents
representing the signals are communi-
ted by means of the electro-magnetic
action between the windings and these
actuate the loud speaker. This greatly
reduces the danger of a break-down
in the loud speaker windings.

A Cheap and Efficient
Aerial Insulator

One of the finest insulators obtain-
able especially for indoor work is

shown in the accompanying illustra-

An effcient glass insulator.

glass towel rack
of th
glass

tion. This is merely a
which can be hmed s
chain 5 & 10-cent stores. T

B
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rod has the advantage of being longer
than most of the insulators made

owuse in connection with acrials,
The glass is a fine insulator and does
not absorh moisture and is well suited
for this type of work. While it could
be used for an outdoor insulator it
will probably be a little bit too fragile
when this connection, but
where an aerial is to be erected in an
attic, it will be found to be just the
thing. These rods are molded. with
small flanges at each end which can

used” in

”
S
E
&

R

nd the support-
This is clear]

ing wire at the other
shown in the photograph.

Inspect Ground Con-
nection Periodically

is almost c
comnection recei

ain that the ground
Iess attention than
any other part of a receiving installa-
tion, probably because it is out of sight,
The possibility of trouble at this end of
the antenna circuit must not be ne-
glected, however.

Tf contact is made to a water pipe,
this should be examined periodically
and cleaned if necessary
ceiver by taking off the ground connec-
tion while the set is in operation.

Watch Out for Faulty
Contacts at Tubes

Much of the trouble expericnced in

connection with racio receiving sets is
caused by faulty contacts. A prolific

Faulty contacts.

source of this trouble is the contact
point between tube prong and socket.
\Ulnu\lnc a drop of solder sticking to

e prong of (Bertabg st will cstie
he Tadl Tt A good plan to s
all tube prongs Shetie placing o
in the sockets. case the socket
prongs are bent out of place so that
a good contact cannot be obtained, thi:
trouble can be remedied by lifting each
prong with the finger.
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A $20,000,000 IDEA

“Approved by Raytheon”

Manufacturers of Complete
B-Power Units, Raytheon-equipi

Acme Apparatus Co., Cambridge, Mass.
All-American Radio Corp., Chicago, I
Ameican Blecrsic Co., Chicago, L.
Apco Mig. Co., Providence, R.I.
Comell Elec. Mfe. Co., L. 1. City, N. Y.
Electrical Rescarch Labs., Inc., Chicago
General Radio Co., Cambridge, Mass.
Grigsby-Grunow-Hinds Co., Chicago, Il
King Elec. Mfg. Co., Bufflo, N. Y.
Kokomo Elecrric Co., Kokomo, Indiana
Mayolian Radio Corp., Bronx, N. Y.
The Modern Elec. Mfe. Co., Toledo, O.
Pathe Phonograph Co., Brooklyn, N. Y.
Spacks-Widington Co., Jackson, Mich.
terling M. Co., Cleveland, Ohio
Storad Mg, Co., Clevelznd, Ohio
1., Timmons, Inc., Germaatown, Phila.
¢

=
g

Louis, Mo.

TEN YEARS ago Charles Grover Smith began
the intensive study of the possibilities of
handling electrical power by gaseous conduc-
tion. With the resources of the Raytheon Re-
search Organization behind him, he produced
the Raytheon Rectifier, giving for the first time
full wave rectification with simplicity, long life,
and absolute reliability, and making possible in
the one year since its introduction, a business in
Raytheon-equipped B-Power units of approxi-
mately $20,000,000.

Raytheon has many ideas. For theirdevelopment
Raytheon maintains a Research Organization
housed in a sepatate building, and with a staff
headed by such men as Mr. Smith, Dr. Vannevar
Bush of M. L. T., Monsieur Andre of the La
Radio Technique of Paris, Mr. J. A. Spencer, in-
ventor of the Million Dollar Thermostat, and
many others. The equipment at their disposal
cannot be duplicated anywhere. It is litcle
wonder that those close o radio power prob-
lems look to Raytheon for their most effective
solution.

RAYTHEON MANUFACTURING COMPANY
CAMBRIDGE, MASSACHUSETTS

YTIEI EO

rectiftier

The
Romance of Raytheon

By Doxatn Witk

i
i carrent through A

the development of
2, Rectifier, 1

~ . Story
Tron,” and s
publications.  Drop us &
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GEN-RAL

Registered

CHICAGO’S

30

BROADCASTING

STATIONS

have not stopped this

TUNER

“It looks efficient. It is.”

PRICE—$5.00

Ask your dealer or order
direct from factory.

Gen-Ral Duo-Former

Patent applied for

Gen-Ral latest development
in coil winding
The Only Figure Eight
Basket Weave Coil on
the Market

WRITE
for Free Hook-ups and
Infmmalmn

GEN-RAL COILS
General Manufacturing Co.

6639 Cottage Grove
Chicago, IIL

Novel Placement uf
Loud Speaker

A discarded floor lamp makes an
excellent support for the disc loud
speaker. A bridge lamp can also be

A novel loud speaker stand.

used for this purpose. The speaker
looks exceedingly well when properly
mounted, is out of the way, may be
adjusted to any desired height and last
but not least delivers the sound exactly
where wanted.

Rap1d Chargmg Rums
Storage Battery Plates

1f we could see all the changes which
are taking place in the storage battery,
we nugl\t be induced to treat that use-
ful piece of apparatus with a little more

ing. Tt tells its own story. The active
material has been thrown out, falling
into the soI\mDn and re: etween
the platd,
them. A quuk S
not battery plates, so don’t t
your service man the next time you
Send the battery out to be recharged.

Nails Make Handy Sol-
dering Iron Stand

Sometimes the electric soldering iron
must be used at a place where the
regular iron stand is niot available. For
example, the radio service man may
be called upon to resolder a wire at the
customer’s home. Here is an emer-

Soldering iron stand made of long nails.

gency stand which does the trick just
as well as its more expensive proto-
type. Just a couple of long brads
hammered into a block of wood and
crossed as shiown in the photograph
and the stand is completed. The hot
iron fits between the nails when not in
use, thus preventing damage to the
table or bench.

A Combination Drill

and Countersink

Rapid charging spoils battery plates.

consideration. The fans are w1med
often about keeping the electroly
the proper level by adding rhsullcd
water whenever necessary. Very little
has been said, however, with reference
to too rapid charging. "The illustration
shows a plate of a storage “B” battery
which has been subjected to fast charg-

The ination bit illustrated can
perform two operations without the
necessity of stopping the work to get

Combination drill and countersink.

another tool. Tt is made especially for
drilling and countersinking  standard
radio panels.
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VICTOREEN PRODUCTS
The Standard

of Super Set
Construction

VICTOREEN

Coupling Unit No. 150

This coll is cxpecially designed for i with
T

e1d

List Pnce, $5.50

Use These Parts for
Your Super.

Transformers
iehen dry cells

No. 170 R
_Transformes

VICTOREEN

Antenna Coupler No. 160

o, 150 Coupling Unit.
1 400.0hm Victoreen Potentiometer.

2 Gohm Victoreen Rhcostats. it 5% nesity For those desiring to
2 30-ohm Victoreen Rheostats. Y 3
1 Victoreen Master Control Unit, Type VS. List Price, $7.00

ictoreen sformers are not merely “matched” but are actually tuned to a guaranteed

e S

Victoreen Super sets are free from oscllations, howls or saueals—no malching of tubes is
ry.

The B battery consumption s exceptionally low—$ to 10, millamps with potentiometer to
negative side—less than some 3 tube

S i, s sl Lo operation a Victoreen Super cannot be
excelled.

VICTOREEN RHEOSTATS

at with zero temperature coeficient—no
At becomes the resistance remaing

have double the number of turns of
rdinary Rheostats—that means. twice as

Thix fhree el Rheostt s wiing. Made ciors ;
R Frpe VS oic:

Vidaren Poentonciers, 200 and 400 s s Extra Condenser,

S50 Each coms 4.50

The Free Victoreen Folder and hook-up answers all guestions about the
Victoreen circuit.

The George W. Walker Co.
6528 Carnegie Avenue Dept. J Cleveland, Ohio
Merchandisers of Victoreen Radio Products
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The Improved
DIAMOND
of the AIR

i s

Al

KIT VIEW OF THE DIAMOND
OF THE AIR

(Licensed under Armstrong Patent

113149, Aesembled by the Clapp-

Eastham Co. exclusively for the
Bruno Radio Cor,

Ko oe sl Ball by 100,000

S76 ntas by buld e Diteod

Complete Kit (nothing

37.50
OTHER KITS

Bruno 3 and 4 Tube Kits. Very easy
o build. Extremely casy to operate.
Bruno 3 Tube Kit $18.50
Bruno 4 Tube Kit 2250

else to buy),

THE BRUNO UNITUNE

new tuning unit that
simplifies and beautifies
ny convenient —

d r (tw,
50005 mid. buk-hxe ,han,

straight line frequency

Can
B el Baerher.
2C.—PRICE—$11.00

B-D UNITUNE consists of 2 condensers
and 2 specially wound coils designed
for use only in the BROWNING-DRAKE
circuit. Price $21.00
For description of other types send for
cireular.

Famous BERNARD 6 Tube Kit as de-
scribed in the Radio World....... $40.00

Send. for our booklet 105, Our Kis are
2 over $40.00.

. C. L. RADIO CO,, INC.

B.
221 Fulton Street  New York, N. Y.
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The Karas Equamatlc
Receiver
(Continued from page 68)

Without this retard coil the slightest
touch of the rheostat at any dial setting
will throw the tubes into_oscillation,
With the retard coil there is plenty of
Iatitude to move the rheostat a com-
fortable distance to control oscillations

A 20-0hm rheostat is used on the de-
tector tube and a 10-ohm rheostat on
the radio frequency tubes.

When the coupling is properly ad-
justed one can tune from one end of
the broadcast scale to the other without
the tubes oscillating in the slightest—
but a slight turn of the rheostat dial
will cause the tubes to break into oscil-
lation at any point.

Construction of the Set

The set illustrated has a 7 in. x 28
in. panel and a 6 in.
panel, hoth of Radion or bal
re mounted three variable
of 00037 mfd. capacity
and R. F. primaries,

nt switch, two_jacks, and
S0 RISt epetalss, The: cori plete
front panel drilling layout with dimen-
sions is shown. The sub-panel layout
with hole drilling dimensions _for
mounting the other’ parts is also illus-
trated. Note that vernier dials are
employed on this set,—an added tuning

it
The sub-pancl is mounted about one
inch away from the front panel, on
brackets, and about one inch above the
bottom of the panel, which Teaves room
underneath it for the wir 2 the
Sa-panclva ™ ioniited b eablefhlie:
five sockets, the three R. F. trans-
former secondarics, audio_transform-
ers, and two refard coils. The photos
et oy the an e Lot
secondary coils should be nmun(ul on

lation to the primary coils L, on the
v shafts, can be determined.

T w of the panel is shown
illustrating more clearly the battery-
and the alignment of the
. nd condensers.

Another photograph shows a_ view
of the under side of the s\\h—paml. Al

what is necessary to wire the set. Be-
fore_starting, study over the photo-
graphs and wiring diagran

Thosewwires which pass through
holes in the sub-panel, and connect fo
the instruments above, are provided in
the' drilling 1a; herewith.
Spaghetti-covered busbar wire should
be used throughout. Flexible wires
can be used for connections to coils as
shown in the illustrations.

E

Operation

If care was taken in the wiring, the
set will work more or less as it is with
out further adjustment; but for maxi
.mum operation and cfficiency, the co
rect coupling angles of the R. F. coils
must be determined. This requires a
Tittle care. They must be placed so that
the set does not oscillate at the lower
\((tmgw and also works well on the
higher.

ill find that in order to pre-
vent oscillations the secondaries will
have to be moved to a considerable
distance from the primaries. The
g between the aerial cofl and the
F. trans-

Once adjusted i e operation at
the proper filament voltages, as de-
termined by the rheostats, no further
changes are necessary

A Phone Tester for
Six Cents

resourceful radio fan has found
a (hmq) but practical method of test-
ing his head set. This method can be

of the wiring, except th
which run up through holca in the sub-
panel to the condensers and coils, is
shown. Note the type of sockets used
to reduce vibration of the tube with
the resultant loud-speaker hum. One
important point must not be over-
looked—the center of the axis upon
which the secondary turns, must be ex-
actly perpendicularly underneath the
center of the axis upon which the
primary turns.

Now that the parts are all assembled
on the panel and bascboard, let us see

A practical coin phone tester.

used where @ suiable battery s not
accessible. A five cent piece and a
penny are 1 on cither side of a

small piece of blotting paper, which
has been soaked in a salt solution, This
constitutes a miniature electric cell. In
testing, one phone tip is placed on the
nickel and one on the penny. When
this s done a loud click will be heard
in the phones, provided they are sensi-
ce.
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Karas Equamatic

The Five Tube Wonder Circuit that has the Whole
Country Talking — Listening — and BUILDING

OW would
H you like to
build a five
tube radio frequen-

cy receiver that
brings incyery

EQUAL, "VoLuME

AND CLEARNESS

from one end of the

dial

How would you

like to h:

ceiver lllalpoa~:~~e5
N-

entbles you o, COT RIGHT STHRODCHE
powerful local stations—to reach er DX whenever you want
to, WITHOUT THE SLIG HEReT FOSSBILINY OF LOCAL
INTERFERENCE, and with an entire absence of scratchy, raspy,
so-called static noises?
Hew would you fike to o o receiver whose SWEET, CLEAR,
PURE, MELLOW ‘TONES were full-roun ded, distinet and N.
DRAT-never haaeys Nlarlox dioites
You can have such a set in the KARA\S EQUAMATIC, Yoo cin
casily and quickly build this receiver rsclf in a_remarkably sh
me. You can po FINGST RADIO RECEIVER in vour
u(lgl\\\mhundwne SEhi i il oot Aer ot anylothie dekirekaraIeds
price or size.
The KARAS EQUAMATIC is something NEW in radio—some-
mething_more PRECISELY ENGINEERED—
NFINFEEEY MORR BFFICIENT. han ANY OTHER
RECEIVER ever before offered to all who really know radio and
who want THE BEST
It has been rightly c.med the KARAS EQUAMATIC FIVE TULE
WONDER CIRCUIT. 1t a set the radio fans have
never before seen.
Engincers who aye examiced |

—who have studied its princi ph

Equamatic System
Licensed Unde)
King prmits

I(‘HT e

fectivity” there 15 NGO
ovs m AI'PI\G oF

e on the

The sclcthvty of the cireit s accompanied by o remaskable sotume, duc to
fre st

a bk gain
i

per Cach stage of radip
powertl KARAS THARMONIK

the illus
wired this set

\
ually is.

Easy to Build This Won
: EQUAMATIC &
HAVE svui X RADIO

the cmployment of the
3 forvhe tro sull rages

der Set
1y
EVEN THOUGH

B
arily and quickls—get from 1t fac A u-m’ls than you canobtsin \from

the finest and most cxpensiv

‘manufactured

el et
and complete

Tect positioning of cvers
Witn the aid of diis manaf
a vy RARA

ER
KARAS' mn: uch o the
plus

u, i e e \)z:n e i

which ic has SOLVED THE BIGGEST PROBLEM OF RADIO,
in a simple, ea: o, AGTOMATIC man solely
through its apphc’umu ‘of absolately correct engincering |-nncx|||=~
Practically cvery prominent radio magazine in the country
featuring s circuit,

Radio fans who have bult the KARAS EQUAMATIC FIVE TUBE
WONDER SET have also discovered that here at la

ly new in their un (s e ey
Q UALITY—a new demonstration of VOLUME AND SELECTIV-
T —plus  new principle of AUTOMATIC TUNING that makes
bsolete because lacking in the very essentials
szi shot \I]l[ possess to be in anpmg with present day
knowledge and scientific development.
Superb Tone Quality—An Equamhc Sensation
It was no_small feat to design a radio receiver in which ALL
KING PROBLEMS OF TUNING have
been FINALLY aurl DE] I'\l’!FL\ solved through the invention
of KARAS AUTOMATICALLY TUNED INDUCTANCE COTL
and ulhuKARA. arts—but it was a STILL. GREATER ACHIEVE-
MENT to pmduc: in the KARAS EQUAMATIC a TON
QUALITY that is ENTIRELY NEW in the field of radio fre-
quency. THE KARAS EQUAMATIC has a marvelous golden
twne that has been both the goal and the despair of radio set
manufacturers ever since the era of broadeasting began.
You will find in the KARAS EQI AMATIC a qu.’llm uf ndm

—it i

&, SWEET MELODY at evers
wave length setting of the dials—for EVERY station.
‘The remarkable tone of the KARAS EQUAMATIC to peak
fficency at al wave lengths and to the cientfcally mmu mechan,

ical and electrical characteristics of the circuit and to the
mms HARMONIK  AUDIO FREQUENCY AMPL!F\'N(‘
ANSFORMERS, which amplify all of the many vital har

h overtones hat combine 1o form what we know as Sudible
musical soun:

Equamtic Selectivity is Unsurpaned

Natually you want  receiver that hus (he UTMOST
SURMATIC you wil s e e et

ireeion” The ot s ofswicrty Tasbeed o aihe
combined with the use of KARAS ORTHOMETRIC

VITY. Tn the

KA
Hopad tor inthls
AMATIC princi

upo
Sther. Sfandard partt easiy ob
fainable anywhere,

Order Today From
Your Dealer or
Direct From Us

Thowsands of dealers through:
out the country can supply the
RAS p:

buiiding this powertul,
toned and selective  recet
7 youe Toca dealer s not ubk
o 8l o

- filing
e Coupon.” Sk,
MoNEY" Tk nand the
et S price o e e
P e “chnts pasa
Order your 7

o e’ FO!

for . few otrs most
pleasantly "spent in_ building
this totally satisfactory set.

KARAS ELECTRIC CO.,
1139 Association Bids.,
CHICAGO, ILLINOIS

Essential Parts of the Karas
Equamatic Sensation

Karas Equamatic Inductar

o Coils
et arton,
i e o S s e
; el of S
At tons 31 Bebdscy
iy s i o,
oy T g
sl S of e
150250

Karas Special 17-Plate Orthometric.
Condensers, threo of_which are used i
the Bausina s

e,

Karas Harmonik Audio Frequency
Amplifying Transformers sre esientist

aueney amplifation.
Price, each..... $7.00

Karas Equamatic Retard Coils,
e Ef.‘ﬁ%‘l:‘lh sk st hspeny
Karas Equa-

matic SulPane

ras Micro- §
ic Dial.

1t i
Tl i’ s
1011000 of "
oo, .88

KARAS ELECTRIC CO.

100 o S Sbpanel
o it on S

Dol prave entirly satsfaciony
R preh R
Addvess
oy«

Pl i
e Gondengty i Sopded St Y1200
s S i Sl it

G s aeiompanies ordeF e Wil Wb posionid)

50 ASSOCIATION BLDG., GHICAGO, ILLINOIS

c Tntane Cols 813005 3 epocal Qro
N

i
i E i A

$0-50" i
g s O s appartis o ul ko 455 e within S0 0 1 1 dors

L sate
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READ THE BOOK
THAT EXPLAINS
HUNDREDS OF
WAYS TO—

INCREASE YOUR
INCOME

Anybody, anywhere, can make extra
money. all in the knowing
how. Thousands have established
regular big profit businesses’ from
little spare time effo

In practically all ca
needed to is your time and
your application to making or sell-
ing.

womm, too, who can spare a
few minutes a day from housework
55, can make a tidy sum in

S G e
complete plans are described

JOIN THE EXTRA
MONEY CLASS

Buy a Copy of
MoNEY MAKING foday

255
ON ALL
NEWSSTANDS

Preparing Storage
Battery Electrolyte

In case you are compeled to under-
take the rather unpleasant task of pre-

paring the electrolyte s does
battery, there are several precautions

Pouring the acid nto the water.

which should be taken. Most im-
portant of ver pour water into
acid. 1f you do this a lar ‘ge amount

of heat will be generated, and the acid
may spatter up and get into your eyes
or on your clothing. The acid should
be poured into the water slowly. The
accompanying  illustration  shos
method to be used. A piece of wood
should be held in the left hand, resting
almost vertically in the water. The
bottle_containing the acid should be
held in the right hand, and the acid
should then be allowed to flow slowly
down along the wood. The large
volume of water will result in cooling
the mixturé_below the point where
might occur, Note hat an
is shown in the il-
istzaion i his s notioffceiedihy &
acid and in addition aids in dis 1»a\mg
ey heat which may be generated,

=

Clearing Aerial Lead-In
from Wall
A wooden arm, two or three feet in

length, may be fitted immediately above
the lead-in insulator, to keep the aerial

Keeping the lead-in clear of the house,

lead-in clear of the eaves and walls of
the house. The end of the arm is fitted

fore attaching the aerial wire to the

ERS GUIDE AND CALL BOOK AND RADIO REV

lead-in insulator, a small weight such
as a pipe coupling is slipped over the
end. This will not only take up

in the dowti lead, but will also serve to
drain off water before it reaches the
lead-in terminal. Incidentally, it may
be mentioned that this terminal is to
a certain extent sheltered by the pro-
jecting wood arm.

Test Batteries With
Double Scale Meter

How do you know whether your
detector tube is getting the correct
voltage? Are you sure the power tube
is obtaining the full 135 volts, simply
because you have a stated number of
" batiery blocks? The voltage on

Using the voltmeter to test batteries.

the label does not operate your set
Use a double scale meter as. shown
and always know the condition of your
batteries.
— Y
‘Look Out for Dust on
Your Batteries

When “B” batteries have been al-
lowed to stand, dust gathers quickly.

Keep dust away from the batteries.

Moisture in the atmosphere makes the
urface a fairly good conductor
Soid thisrzeanilts in dereroration ot
y_operation. When
f the radio set; it is a good
plan to remember the batteries also,
even though they may be located out of
sight.
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Tube Set

Sinole Dial Radio

Retail r
s75

- Wonderful offer direct from the factory! The world’s greatest radio. Somulsialy Alsambioe
[’:‘p i urkmg,smalc dial control, 7 tuht xccu\:r‘ Anc (} just to prove our claims, we will Big Discounts

ship it “? )(mr ome for 30 days’ free trial t it under all conditions. Test it for distance, vol-

ume and fonal quality — md if you are not cammud that it is the best single dial set you ever lnﬂyen(sandﬂenlnrl
heard, setumn it o the factory. We don't want Jour moncy unies Yo sre eomamtoton out ot

ol ]
OFIT! Metrodyne Super-Seven Radio
AGENTS AND DEALERS = "
® Our Agents and Dealers make big money A single dial control, 7 tube, tuned Easiest set to nper.ztcA OnIy one small
N seling Metrodyoo You can work ol radio frequency set. Approved by kb tanes In ll 5 he dial i clecric
e and bult by radio experts. Only the highest Gark: The volume control regulates the recep-
iyne Radios have o competiion, Lowest quality low loss parts are used. Magnificent, ‘108 from 8 faint whisper o thunderous volume,
wholesale prices. Demonstrating set on 30 Erotne et Ciliot Aniiry X peaker! The Met-
lays’ free trial. Greatest money-making DAkl L‘l {E ed  yodyne Super-Seven a boaudifal ‘and asolad!
‘opportunity. Send coupon below—or a let- f‘ uine Bakelite panel, A"" eled piano  yeceive we are ~n sure that ,v u will
e Foishue spen s pep ot hinge and cover support. All cxposcd metal el that we make tl

parts are beautifully finished in 30days’ s Voo e e e

Mail COUPON Below!

Let us send you prool of

Nen-odyne q

L. Warnack, Groeniown, Ind., e tho Mo
i o D A 1 S i e w1 65
tions 2,000

Walker, pites; “Mieieod my Atezn:

) A i

et brettaent ot i ottt o
i "SReity Smyone, so You will lesse semt
e aoth
Roy Bloch, San Erancisco, Calt, writes: “Very often wo
frvebitens R SOt e T s ey =
o el 10 Sat o means of tho Heje ‘oupine kb
e e ccaricubetihion il he Mt
b e g an Sy Tadio sel

30
Days' FREE Trial

Metrodyne Super-Six

e triumph fn radio. Here's the new 1927 model Metro-

dyne & tube lons distance tined radip frequency rceiving sl Ap-

ved by leading radio engineers of America, Highest Srad low

assembled in a beautiful walnut cabinet,

opesate; Dials ey ogged. Tane 1ayous Tavorie staton
instantly on same dial rea 55 every time, No guessing.

‘Wewillsend you hundeeds ofsimilar etters from own-
ers who acelaim the Metrodsn:

Sct in the world, A Dostal, Jeter or
Complete dnformation: teitimoniais, wholesale Drices,
&nd our liberal 30 days’ Fre

METRO ELECTRIC COMPANY
216171 N. California Aven Dept. 679
e s

o A DR e S E
TR R i BT R TT
A or sond a postal o letter.Get our =

We are one of the pioneers of radio. TI\: success of \I:Am- o X

dyne sets is due to our libe: s’ §ree trial Save Mone;

which gives you the opportunity of u‘,mg before bu)mg, pr e

METRO ELECTRIC COMPANY =

2161-71 N. California Ave. + Dept. 679 + Chicago, Illinois § ciiin poce on 0> the sauare o L]
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Used and

Endorsed

by Leading
adio

Authorities

ELECTRAD

Royalty Variable
High Resistances
Futuiyy g by Tetnitms Coporin wie
e TSRt T PTG
ELECTRAD Royalty, the original wire-
wound high resistance, is the choice of en-|
gineers and technicians who demand de-
Fendable and accurate resistances in ranges
exactly :rl'mrcd to their requirements.
Royalty lh;,rl\ Resist-

portant  refine-|

4.
ments. - All range wa
Note these exclusive features of superiority

1—Resptan lement is ot exposed to any
scchanical operation.
1 made posiive by me-

2—Flectrical conta
e 2o o wite wound st

3—The same resistance is always obtained
at the same point.
4—Resistance value is un
e o s s R
Rk s of rsttanes i coveckd with
Iéss than 4 single turn of the knob.
6—There is no mechanical bipding and shaft
turns smoothly over entire Tange

RADIO LISTENERS'

Select the Range That Fits Your Needs |

Type A—1/10 to 7 megohmes
§ 500 %, 105,500 ol
Type 000 ol
Type D—Nrmur 700,000 ohms. _ (Detector
onirol for B eliminator.)
05000 ‘ohn Poten:
$1.50,

By-Pass and Filter
Condensers
A Working Voltage
for Every Need

Bring the low

e, low radiorequeny. v
d negligible D. C. leakage. ~Prices,
i Canada, 856 to

428.430 Broadway, New York

ELECTRAD

Improving the Small
Soldering Iron

The light soldering iron, while use-
ful in working in cramped and “hard
to get at” places, has the disadvantage

Copper wire improves heat-holding properties.

that it fails to hold the heat. Where it
is necessary to use a light iron on a
larger job, the constant rehcating nec-
is a source of considerable
nce. The simple expedient of
wrapping copper wire around the iron,
as illustrated, greatly increases th
heat-holding properties.  After this
\nndm" with wire, the iron will give

lts, ordinarily obtained only with
one twice its weight.

Winding Fine Wire
of Phone Bobbins

A piece of copper wire bent to the
shape s i e
fitted to the spindle carrying the spool

home-made spindle holder for
wire of the magnet bobbins in he

of wire will prove of gre
when rewinding head: plmnc mums
with very fine magnet wire.

1f wound in the ordinary way
would probably be formed in the wire,
if the winding were stopped for any
reason, due to the fact that the heavy
supply bobbin of wire continued to ro-
tate after the phone bobbin has heem
stopped.  With re in position
however, the i automatically
taken up and the speed of winding may

R

nks
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BEITER Reception

with EFEARSEE Antennac
orJ’ourWBacM

I!"I T
il !.,,,; I

lii
| B

Tt S crtain

158 Vamarrt
isnmse. Wil nereacs
n S selctiviy of

* i sclencile design of
it Aot doite il 40

FISHWICK RADIO CO., Cincianatl, Ohio

Test your Battery with an

HYDROMETER
gttt wtiacving e Tdroneer.
Tills melo reading smple an
Swim all thrce, charged ity
Sinks.the white,“charge il n.m
Sinks the green, chary
B e v s deat
Arcte—auratie—o st to Tead o
it il ptened Gastyn Bale
Sty Mamuacturors
"o Gl
s,

e Cased

be increased without risk of breakage.

o'
.—r ‘

AGENTS

WANTED

BIG o
CDMMISS!ON‘

SToeEve to Fivh an. Sl what pabliewhris
five tube, long distarice, lond Speaker radiowith
i it contol: Erice widhin reach of
Sefonretaiiliet
epaictime—tvepings osellngnndlloemn,
‘necessary v going fast. 100 Do
S5 Book RRES. Wete Lody - dorre Lias.
.2, FISCHER,122 W. Austin Ave.,

e to agents. Sell

GAS BLOW TORCH AND SOLDER IRON HEA

BOOKS, PATTERNS AND
DIAGRAMS ON EVERY IM-
PORTANT RADIO CIRCUIT.
Write for Circular
THE CONSRAD CO.

53 PARK PLACE NEW YORK CITY
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THORDARSON

AMPLlFYING TRANSFORMER

SUE !MUSICAL PERFORMANCE/

HE secret of good reception lies not in attempted
ion of the deficiencies of poor L
ing, but in faithfully reproducing the programs of
the better stations.

Thordarson transformers employ neither a “rising” or
a“falling” characteristic for corrective purposes. They
are designed to give, as nearly as possible, equal
attention to all notes.

The ma}omy of leadmg quality recewers are eq\upx)ed
with Tt
of the musical of Thord: lifi

THORDARSON EI.ECTRIC MANUFACTURING CO.

‘WORLDS OLDES’I AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
CHuron and Kingsbury Streets — Chicago.lll.USA. s«
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SAIL AWAY

AS A
RADIO
OPERATOR

RAVEL to foreign

good pay while you
see the world.

Radio operating is fascinating
work. Excellent quarters and
board, the ranking of a ship’s
officer, and shore leave in foreign
ports are among the privileges
accorded to the “op”, The prom-
inent radio positions held by our
8,000 graduates show the won-
derful opportunities foradvance-
ment.

RIA conducted by RCA
Radiolnstituteof Americainstruc-
tion is not surpasset
The Institute is conducted by RCA.
and, in addition to enjoying every
advantage of the world’s greatest
radio organization, it has seven-
teen years’ experience back of it.

Study at home
A few months of study at home
will qualify you to pass the U. S.
Government Commercial Ama-
teur or Broadcast License Exa
nation and start on a successful
radio career.

Send in the coupon. It will bring
youabooklet filled withinteresting
information on license require-
ments and opportunities in the
radio field It outlines our courses
in detail

Radio Institute conducts a spe-
cial technicians’ course for ra-
dio dealers, jobbers and service
men. Write for information.

st ey
Radio Instiute of A
| axiABrosivay, New o
e ol (P
| O am interested in the racio course which
Srcpares ot hiedowt Commerolah Brosd:
I st or Amateur Licen
1 U Lo etereatastc s toshiane consse
i
I
14

for Jobbers, dealers and service men

Name

Radio Institute of America
324A Broadway -  New York City

How to Build the
“‘Shielded Six”’
(Continued from page O1)

The batteries should be connected to
the terminals marked for them and a

% volt C tattery used on the de-
tector tubes, though it may be found
that 3 volts will give e e
results. With the UXI71 tube a 22%
volt C battery will be required for the
audio amplifier in additio

The wbes should be placcd in theie
sockets and the coils in th
s R e
in the antenna or extreme left-hand
socket, the 115A coils in the other
sockets, while the UX171 tube goes in
the socket between the 0
transformer at the left of the set.

Tn operating the receiver the fila-
ments of the tubes should be turned on
by means of a switch at the right-hand
end of the panel, the loud speaker cord
tips inserted in the jacks marked for
them, and an antenna, either indoor or
outddor and from 30 to 60 feet long,
connected to the receiver, as well as a
wire terminating in a ground clamp on
a water, gas o steam pipe. With the

and 2

fioe thti
slowly throughout their range, keeping
them in approximately the same rela-
tion. Once a station has been found
by this method—and it is an extremely
simple one, the dial readings should be
written down and saved for future
reference.

f the selectivity of the receiver is
insufficient for congested local condi-
tions, this may be easily corrected by
throwing the antenna switch to the
short position. No ﬁhmml |heo>tnt
is used on the tubes,
keeping them at a ;mfmow oper-
ating voltage throughout the “normal
charge life of the storage battery. No
provision is made for adjusting the
volume of the receiver by cutting in or
but rather by the small vol-
ume control knob at the center of the
panel.

Tn operating the receiver, if the vol-
ume control knob is turned all the way
to the right, squeals will probably be
heard and the receiver may possibly
howl as a signal is being received. It
\ull be found that with this knob set

in_the middle of its range, no
~(]u<‘.\|m" will be experienced and the
receiver may be operated, using only
the two large dials. If, however, this
control fmob is set so that the receiver
is just ready to squeal, maximum sensi

vity for D
(:Mamcd

n
This e pras calgireaiit
sary where reception from sta-
ions with a one hundred mile radius
is required under average conditions.
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VARIABLE

GRID
LEAK

8 POINTS OF
MARKED
SUPERIORITY

Testaaee rioge 43 (0

Solenad tem, low sl et o
ohit mariin: ' Sachusive. Rerelories
pen. Guaranieed. Weite fof pravo:

ACTUAL s128

75¢ EACH

SMILEAR MFG. CO.

105 Lawrence Street Brooklyn, N. Y.

x: "‘m""“' A AT oo up o
28 Rty gl 3 oy Ga

00 iy v Sedaitan el i
eniine it
UR oROER WOV

IS PATENT YOUR IDEAS
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it teday o your-topy of s b FREE CATALOG:
SHURE RADIO CO., 5.19 S. Wells St Chlcago
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SM

630
SILVER
SHIELDED SIX

Endorsed by Radio Broadcast and Radio Review. 1t also
bears the stamp of approval of many other leading technical
publications and newspapers.

The Shiclded Six is one of the highest types of broadcast
receivers. It embodies complete shiclding of all radio fre-
quency and detector circuits. The quality of reproduction is
real—true to the ear.

Behind the Shielded Six is competent engineering. It is

sensitive. Day in and day out it will get distance—on the

i ix Kit—including SlEy ek
o Tle S 60 Shdied Sy KiCilutne b 1l Lol s the o crowie
D, ,$95.00. area separate completely—yet there are but two dials to tune.
The 63 Essential Kit contains These features—its all metal chassis and panel, its ease of
four condensers, four ra d io frequency transform- assembly and many others, put it in the small class of ultra-

ers, four coil sockets, four stage shields and the
link motion—all factory matched—price $45.00.

Clear and complete instructions, prepared by
S-M engineers, go with cach kit—or will be

‘mailed separately for 50c. 220 &8 221
e AUDIO TRANSFORMERS

The $-M 220 is the outstanding Audio Transformer that is in
demand everywhere and whose popularity has taxed in the severest
way the facilities of Sil

It is the audio amplifying device that has created a new standard
by which the merits of audio transformers are measured. It is the
first transformer with the
—not theor

fine factory-built sets, priced at several times the Six’s cost.

g low note characteristic that means
ally—but to the human ear. Tt is a power
this finest of audio amplifying de-
vices is sold with a guarantee for but $6.00.

The $-M 221 is an Output Transformer
s e oEanc that improves low note reproduction in any

TRANSFORMERS OF set. Ttis for use between the last audio tube
S5 SRESREERTIVE Ak and the loud speaker. It eliminates blasting
and will increase speaker capacity for han-
dling strong signals without

ortion—price

Prices 107, Higher West of the Rockies

In the chart above curve “A” indicates the
e ek prbmenes o SILVER-MARSHALL, Inc.

S e e e rethe 866 W. Jackson Blvd.
greater distortion as evidenced by the irregular -
curve. CHICAGO U. S. A.
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‘B’ Power
that never

fails you/

Put Push and Tone Quality

in Your Radio

Now you can let your radio entertain you
without having even to think about “B"
Batteries.

No. R-87, B & C Power
complete with Ray-
theon Tube, $55.00. This new Sterling “B" Power, operated from
the lighting circuit, is the composite design
. R- we i
Enmnlzi'e iit:u!h b of thousands of radio men who were asked
t.ho PTu'he $48 ou.? for their recommendations for building the
L ' ks perfect battery eliminator,
No. RT-41, recom- . ‘Ample power, delivering up to 180 wolts at
mended for Radiolas 50 milliamperes, L
25-28. Especially recommended for sets unsing the
new 171 ar 210 power tubes,
$22.00 less tube. Uses improved type Raytheon tube.
. Guaranteed agnpinst electrical and mechani-
eal hum.
Selective switch for high and low powered
rECEIVErsS.
Ask the factory for Sterling Radie Necessities, 32
pages of wpto-date radic necessities,

THE STERLING MFG. CO.
CLEVELAND, OHIO

“Ican always
endyﬂn it—~

CONE UNIT

Make your own big conespeaker. Powerful direct-drive unit. Will oper-
ate any cone up to 4 ft. in diameter. Absclutely no distortion at any

Sold Under Positive Guarantes "
F;.EE I;SELE;;:NUET i Price $750

TUNBAR RADIO CO. ﬁEECgREELghl{DJ s;m-:s::

volume.

|

“RADIO ENCYCLOPEDIA” NOW COMPLETE
Complete bound volume now in Print of S. Gernsback’s
Radio Encyclopedia, See Page 192

Steel Construction
Means Interference

Few people realize the amount of
steel which goes into the modern, tall
building. Once the stone and brick-
work have been completed, the steel
frame is hidden from sight, but never-
theless it is there to dampen and ob-
struct the elusive ether waves.

When the radio set is to be located
in a forest of steel buildings, extreme
sensitivity 1s a primary requirement, if
distance 1s to be received. In an effort
to make radio sets more sensitive to

R R R R s

Bteel work of modern buildings interferes with

radio reception. This phote illustrates how the

modern building appears before it receives jts
brick dress.

weak signals, manufacturers are build-
ing sets with three and even four
stages of radio frequency amplifica-
tion. Such construction calls for care-
ful design and thorough shielding.

Rasp Used to Clean
Soldering Iron

Very often the soldering iron he-
comes coated with a crust of oxide or
other foreign substances which are

Method of cleaning soldering iron with rasp.

extremely hard to remove. The use
of a coarse file or rasp for removing
this coating has been found to give best
results. A fine file ordinarily used fills
up and becomes ineffective, whereas
the coarse file or rasp works rapidly
and effectively. The photograph shows
the method employed.
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The Excello Radio Console

- A Fine Piece of Furniture
(a to Contain Your
New Radio Set—
or Your Old One

embodies years of experience
, in fine cabinet making.

HIS Console is designed in three

compartments, the tone chamber,
the receiver compartment and the bat-
tery space. The tone chamber is of
wood with metal throat for perfect tone
production. The receiving set compart-
ment has adjustable filler picces to
accommodate any panel not exceeding
. The battery space mea-
sures 147 x 32 and the A battery sets

a leaf which pulls forward for casier
filling or testing. Matched wood door
pancls of Butt Walnut, two-tone effect.

Ask to see the Excello at your dealers
or write for catalog showing full line of
consoles and tables.

Sketel_ghowing

ail F set
and” Cauipmint

Distributors and dealers
—attractive territory
still open. Write for
interesting proposition.

CELLO

Radio
Consoles & Cabinets

ExceLLo Propucts COoRPORATION
4821-29 West 16th Street, Cicero, Illinois, (Suburb of Chicago)
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PROVED

Tos Angles, Calf, Havkesburs, Ont., Canada.
Fesbend Blectric Co

Ferbend Blectrl Co. Genttemen et gin pleased to fnform sou that T
Deae i o Goutt o it e ' FERBEN VS lnlid S St

o ol T Moo e e ELing 10,0 e bl ced has” ke

ety 37 ikl et T st i

money woll &

it el tibo. Super-
iflrodyne; and ot sty oo s
i Conpits saisac

vy

(Signed) Wil Dostey.
‘Nougatuck, Coun,

Ferbend Eiectric Co.
Deat' SIi Ay FEREEND B Bliminsor
e S i v vork e e Debe
e e i use W 5 it 1
el pleaced with 1.

National Blectrlo Company,

Lincota, Neb.

(Stnod) Frank . Lobaell.
Perbend Eleetric Co,
found your "B i

COMPLETE
n' uiuf}wc’s

FERBEND~
B ‘ELIMINATOR

to, adore a policy of swatchial watt
% roved, ‘auto
e origin

This is often tr
obile, The same hol \<
W amnouncement o
Eliminator and i & low price of § many there were
wanted. to"be comvineed: o houands Tought

i el yon_<ohat 1o grpect. Lack of space alone prevents us. from
f fine Textimonile from satsied wers They are all in our les

A fexe reproduced here

" Bliminator succosstully passed the rigid Laborators
. Fopular Radio snd Radio Brcadoas. 1t i & Froved

at the start and

DDt s M
Gpen to public inspection at any

Radio necessity, and a

Ask Your Dealer—or Send Direct
It ou et wooel direct to you upon recept of price,
i Mo e 3 o 5 v P ot i
to us within that time and purchase price will be refunded.
Tot tod s nos

Ferbend Electric Co., 432 W. Superior St., Chicago, 1ll.

MAIL THIS COUPON TO-DAY!

3 FERBEND ELECTRIC CO., 432 W. Superior St., Chicago  §
0 Send st once, Payment aciosed 01 542 . 0. D.

0 Send Lierstre

Name,

Adaress

BOOK AND

Read
“AMAZING STORIES”

The Magazine of Scientifiction

STORIES BY
H. G. WELLS JULES VERNE
GARRETT P. SERVISS

25¢c—0ON ALL NEWSSTANDS

RADIO REVIEW

Winding Low-Loss
R.F. Coils

e ——

A commercial wire winder illustrated
can be \md for winding many of the
type, radio frequency trans-
This winder is practically

mrmcrs,

A machine for winding Tow-loss

automatic in its operation and gives
excellent results, The method of spac-
ing the turns 1 clearly shown. A worm
gear carries the spacer along horizon-
fally at the same time that the coil is
revolved, In the coil being wound,
match sticks are shown used as spacers
between the primary and the secondar:

An Easily Made Neu-
tralizing Condenser

In a neutrodyne circuit which is
properly _designed and _constructed,
there should be no back-lash in the

movement of a neutralizing condenser,

The home-made neutralizing condenser.

since the adjustment is always critical.

Several methods of taking up wear
in the adjusting screw have been de
vised, such as nuts with saw cuts, etc.
A fa mpler method is illustrated in

the diagram. The adjusting serew is
supported by a U-shaped bracket of
spring brass, to each side of which is
soldered a brass nut. Before assembl
the sides of the bracket are bent in
towards each other, so that when the
screwed rod is inserted they are forced
apart and exert pressure which pre-
cludes the development of any form of
backlash.
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%B new

Balkite B at $275

and the new

Balkite Charger

=

Balkite Trickle Charger
MODEL K. With 6-volt “A” bat-
teries can be left on continuous or
wrickle charge thus automatically
keeping the battery at full power.
With 4-volt batteries can be used

pere. Over in use. Price
$10. W(sz of Rockies $1050. (In
Canada $15.)

Balkite Combination
supplies automatic radio power
When connected to your “A” bat-

tery supplies automatic power to
both “A” and “B” circuits. Con-

be putsicher nearthe
te location. Will

6volt “A” batceries and requiring

milliamperes ot

135 volts of “B”current—practically

allsets of up to  ubes. PHice $59.50,
(In Canada $83.)

All Balkite Radio Power Units operate

from 110-120 vole AC current with

‘models for both 60 and 50 cycles.

into a light socket receiver

To enjoy the convenience of a light socket set you need not discard
your present receiver. Add the new Balkite “B” and the new Balkite
Charger instead.

Ikite“B"—the unique“B"” power supply—eliminates ‘B batteries
entirely and supplies “B” current from the light socket. The new Bal-
kite “B"™W at $27.50* serves any set of 5 tubes or less where 67 to 90
volts are requimd. Balkite “B™X at $42* serves sets of up to 135 volts
and 8 tubes. Balkite “B™Y at $69* serves any standard set.

The newBalkite Charger at $19.50,* with both high and low charg-
ing rates, is the most convenient of all methods of charging your “A”™
battery. At the low rate it can be left on continuous or trickle charge.
‘Thus it automatically keeps your battery at full power. With heavy-
duty sets, large sets, or sets in constant use where excessive “A” cur-
rent s required, a few hours’ operation at the high rate quickly brings
the battery to full charge. This new charger gives you in one unit

f both trickle and h

Bmh the Balkite Charger and Balkite “B” are entirely noiseless in
operation. Both are permanent pieces of equipment, with nothing to
wear out or replace. Other than a slight consumption of household
current, !helr ﬁrsz cost is the lasL Both are built to conform with the

Over 6004 ooo rndm sets—one of every ten—are already Balkite
equipped. Add these two Balkite Units to your receiver now. Then
you too will know the convenience of Balkite Light Socket Opera-
tion. Then you too will know the convenience of owning a radio set
always ready to operate at peak power. Ask your dealer.

FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Ill.
*Balkite Charger $20 West of Rockies. In Canada: Charger $27.50;
B"X $59.50; “B"™Y $96.

Eastern Standard Time, beginning Octaber 2. Stations: W EAF, WEEL, WGK,
WFI, WCAE, WSAI, WTAM, WWJ], WGN, WCCO, KSD, WDAF.

|

Mtb Power Units

0( Listen to the Balkite Radio Symphony Concerts

141

convert your radio set

air;

@
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This remarkable receiver designed by
Lawrence Cockaday is
new record

stablishing

LC-27
in home set-building.

We bave large quantities of complete parts in stock and can make
immediate shipment. Write for details and prices,

aLT DXHE “This famous receiver needs no intro-
duction. Thousands have been buile
MODEL L2

at home and are
Catalog and full det;

ng perfect un-
interrupted service. sent free upon re-

quest.

,I/I”ammgrlund Thie Shu ioved HLQ™ theorierstia
onenr every modern feature, Even a finer

set than the Hammarlund-Roberts of
last year. Thousands being built with uniform success. Send 25¢
for “How to Build It” book.

MADISON RADIO COMPANY,
114-B East 28th ew York City.
Please send me immediately a_copy of vour

ree catalogue Showing how T gan Sece moses
on standard radio parts. %

Dealers!
Send for Catalog

Our big, complete FREE catalog con-
tains the largest line of nationally
known parts and accessories in the
radio business. Send this coupon for
your copy.

Address

The Radio News
Superheterodyne Book

A complete history of this most popular circuit including
full details of all patents touching on Superheterodynes.

100 Pages 9 x 12 inches fully illustrated
50c on all newsstands or direct
WE PAY POSTAGE CHARGES

ExPERIMENTER PUBLISHING CoMPANY, INC.
53 PARK PLACE i NEW YORK CITY, N. Y.

Rubber Tubing Pre-
vents Short Circuits

u 0 v o

In many radio sets, the battery con-
nections are grouped at a terminal strip
50 that connections can be made readily

Fig. L—Connections made at hinding post

strip.

Fik. 2—How short-circuit may oceur through

Fig. 4.

ipping tubing over end of wire
before applying tape.

to binding posts, as illustrated in Fig.
1

Very often, when the set is moved
and the connections have to be taken
off the binding posts, the wires become
crossed, resulting in burnt out tubes,
open circuited coils, etc. in
which this is apt to happen is shown in
Fig.

A method of preventing this trouble
is shown in the succeeding illustrations,

Rubber tubing should be used, cut
into short lengths, as shown in Fig, 3.
This is slipped over the ends of the
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Yadio Parts!

1020
EDITION
No.16

300
Tllustrations

8-Page

log book of
all U.S.
Broadcast
Stations

L Goopg SENT

BUY

FROM RADIO’S OLDEST
lxlA]AlL ORDER HOUSE

““RASCO HAS IT”

phone diaphragms,
mall radio’ findings.

If you will paste this coupon on a
post card and mail today, we
X £ will be pleased to send you our
Ll bl new Catalog at once. 155~

RADIO SPECIALTY CO. o

98-R Park Place New Vol NV [ onibid sl e
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Long Life. No Acids or Liquids
Better Radio Reception

ol
iyl

MajesticB'Gurrent Supply

delivers pure direct currmt—ﬁumymurlng}usockex
Maiestic Super—B

Capacity 1 to 12 tubes,in-

ciuding the

tubes, 35 mil

$35.00...%.

Capaciy seven cubes o six
plls one power tube.
‘milliampheres at 135 volts,

$32.50
West of Roeky Mes. $35.00

Durability . . . . x = e il Levtimcon Charsenand
i et

Dependability . .
Better Reception

Flexibility . « « . v,

an b ety

No hum, Supeir 0 any
See your dealer today. Insist on  demonstration on your own set it immediately

GRIGSBY ~ GRUNOW ~ HINDS ~ CO. 4574 ARMITAGE AVE. CHICAGO-ILL.

A Book for Every Radio Set User

THE RADIO TROUBLE FINDER

quch or ho Jou know of your radio
B Frotle Pnder book 1a. poing 101 be

on and special fauls of all the standsed

gnize instantly, by

omec
Tt here 1o "epitingd. e Bropes peo:
in simple clacs
Will have Ho trouble
fass condition

e llustrated to show
Proceed ncorrecting faults.

200 Illustrations. 6« 9 Inches
SOLD ON ALL NEWSSTANDS
THE CONSRAD CO., Ixc.

53 PARK PLACE
NEW YORK, N. Y.

The Copy
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wires and fastened in place by adhesive
tape.

The meghod of doing this is clearly
illustrated in Figs. 4, 5 and 6. In Fig.
4 is shown the method of slipping tub-
ing over the end of the wire before ap-
plying the tape. When the wires are
again_ fastened to the binding posts,

Fig. 6.—Finishing the job. When tubing is
Dulled back, terminal is exposed.

Fig. 7—The completed job is proof against
short.cireuits,

post, the rubber tubing is released from
its tension and slips over the uninsu-
lated portion, effectually preventing a
short-circuit. ig. 7, the wires are
shown, with tubing over the ends
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~TOUD SPEAKER
RETRANSMISSION ~

o

BATTERY

. DPHAGH, O
Herc’s a mar "o ugsoder fi=r
design—a IESMIE | o8, t888 " awbLimien -
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transmitter, used by
radio fans and ex
amplification purposes.

~RADIO AMPLIFIER~

It is a most novel unit, having
hundreds of uses. Every amateur
should have two or three of these
amplifiers in his laboratory.

With
eight-p
It shor

iled _an
amphlet.
e units.
id dis-
oday.

unit s
instruction
how to use t

Our supply is limited ;
appointment by or
The coupon below you
e
your name and address, mark in
the number of units you desire,
enclose the necessary amount and
we will ship them to you at once
postpaid. R R

SPECIALLY PRICED
WHILE THEY LAST

. s ot o W7
9SPER UNIT g i

* OR TWO FOR $L75 ~PHONOGRAPH AMPLIFIER~ "2 70 sonw
THE PRESS GUILD
66 W. Broadway, New York, N. Y.

~TALKING LIGHT~

stae B | race nene,
~AMPLIFIER~ oRASS
ORDER BLANK i i
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1 1mE PrESS GUILD, ' The above and innumerable
BRI R Nen et i other interesting experiments | -aanp
Enclosed find 5175 for which send me postpaid {5 ampiiier units | gre possible with these ampli-
1 an v fiers. Every amateur should
| Name ... have one or two in his “Lab” or workshop.
1 Adaress An eight-page instruction pamphlet is sent with cvery
1
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f experiments.
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ﬂ Christmas gift that lasts

the whole year,

Choose from this list. Use coupon be-
lowand order by Group Number.” Sub-
scriptions sold only in groups sh

A
1 Money Making } $4.25
3.75

2 Radio News

1 Science & Invention
2 Boy's Life

c
3 Ao Sorcs
I aae e avension

b
ikl )} 375

=

4.25

1 Science & Invention
2 World's Work

F

5:50

1 Amazing Stories

2 American Magazine

3 Woman's Home Com-
panion

5.00
2.75
2.75

a

1 Money Makin

2 PaiRnder e b
"

Radio News

3 Palifnder
1

1 Mecalls

3 56iee & tavention }

3 Money Miking

3.00
4
=

6.00
4.25

Amastng Storiee }
2 Money Fakin

L
1 Cosmopolitan

20d Blousekseping
3 Rk News

% Setont W Teyention : 6.25

% 3 b o
)
|

4.00

4 Amazing Stories

3 Amazing Storis
3 Money Maling

o
1 Radio News }
et

SPECIAL

Your own subscription to either
Science & Invention, Amazing
Stories, Radio News or Money
Making and a year of either of
these magazines for your friend
with a Christmas Card to reach
aim on Christmas Day, all for
$4.00.

8.00

3.50

~and its tnexpensive too]
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\‘i‘}i\ ww’{* T R
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Here’s a happy solution to your gift problem.

Use the coupon below. We take care of the rest.

Not every day in the year can you offer such a genuine, agreeable
surprise to your friend or friends.

As a special Christmas opportunity you can obtain a 12 months
subscription to any of the magazines shown on this page at greatly
reduced rates.

In order to make possible this reduction it has been necessary to
combine these magazines into groups of 2 or more. If you prefer, we
will send one to you, the other to your friend together with Christmas
card to reach him on Christmas morning.

Just fill out the coupon—mwe take care of the rest.
EXPERIMENTER PUBLISHING CO., Inc.

53 PARK PLACE NEW YORK N. Y.

EXPERTM
5

TER DU

for 12 monihs subgeripton {0 1w
i this group to my friend and magazin

CITY, STATE
YOUR NAME

ADDRESS ...

CITY, STATE .

NOTICE—Be sure to mention group leer, and the nambes of cach pagssine desired, Enclose money
order for full anount, Do not forget to write your friend's name and addres «
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A Lamp-Socket-
Operated Browning-
Drake Set
(Continued from page 85)

attention. unless some change is made
in the circuit.  As a ype radio-
frequency amplifier mht is employed,
the ‘process of neutralization is quite
simple and should not cause any diffi-
culty

Whenever a station is tuned in, its
call letters may be recorded directly on
itate tuning to it again
at some future time, When it has been
tuned in satisfactorily, the volume ma
be regulated by a variation 0f the vol-
ume and regeneration controls. In
tuning for distant stations the use of
ults in increased sensi-

regeneration r

For the sake of better acoustical re-
sults and ease in tuning, the loud-
speaker should be placed in a different
part of the room from the set itself.
If desired, extension cords may be run
to several different parts of the house
and the speaker placed wherever it is
most convenient at different times

A Lead-in
Ground Switch

The diagram shows a_convenient
weatherproof ground ~switch, incor-
porated in a lead-in tube. The tube
should be of bakelite or hard rubber

T0_ AERIAL
OF SET

Ground switch in a lsad-in tube.

and of as Targe a diameter as possible
to_ facilitate the m\ﬂlmu of the ter-
minals shown. Each end of the tube
is plugged with a disc drilled through
the center to act as a bearing for the
bakelite rod actuating tl\L switch. This
rod is drawn backwards and forwards
by a knob fitted umde the house. Con-
tact between the aerial and the aerial
terminal of the set is established
through a piece of metal tubing fitted
to the bakelite rod his also serves
to connect the aerial to ground when
the rod is pushed in.

The LYN CH

Metallized
RESISTOR

raclonghas been
M recognized as
best of electrical conduc—
tors. The Lynch Memllucd
Rcsnstor has received the un-
qualified endorsement of lead-
ing engineers, experimenters and g
test laboratories because it is ab- . o B S
solutely silent in operation and re- 2
mains permanently accurate.
Comprising a concentrated metallized
ﬂ:'pos:t one-thousandth of an inch thick
n a glass core and sealed within a
g [ass tube, each Lynca MeTaLLizep Frxen
ResisToR wins in the exacting tests of
time and service.

Warranted —
Absolutely Noiseless
Permanently Accurate
Dependable ¢
1f your dealer cannot supply you, we will ship
by recurn mail. You take no ris prod-

ucts are sold on a money-back guarantee. Use
the Convenience Coupon below.

125 €0 10 Megohms .50

pobedFresert e
PRICES § 00t 52

ouble Mounting 150

ARTHUR H. LYNCH, Inc.
Manufacturers of Radio Devices
Fisk Bldg., B'way & 57¢h St.
New York, N.Y. .

Dealers —
Write us!l]
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= Weather - Proofing

SALE & - Ropes Used Outdoors

Ropes used in outdoor work for
It

pulling up acrial wires, etc., w
a great deal longer if

Weather-proofing ropes for outdoor use.

with engine oil as shown in. the photo-
graph.  The ropes should be well
soaked in oil and the ave
greatly  ing
properties

cased

‘ A Chemical Polarity
6000 RADL o > Indicator

5100

shown in the

de with a glass
est tube fitted with a three-hole rubber
bung which can be obtained from deal-
ers in chemical apparatus. Terminals
to which short lengths of copper wire
have been attached are then forced into

the outside pair of holes in the bung,

leaving the center hole as a vent for the
gas. The tube is then filled to a suit-

A permanent testes

the latest kits, accessories, and parts y.rh explains our

~—a million dollar radio stock to prices. Compare with others and see

choose from. why lhon-nnd: oi hnx look to us as
radio headquarters. Write for your

We Save You Money (357 o thit new catalos today.”

CHICAGO SALVAGE STOCK STORE
509 S. STATE STREET _ Dept. RR _ CHICAGO, ILL, U. S. A.

Novelties—How to Make Them
Make Hundreds of Remarkable Things
Tome

you fnow
al novelties can be

NOVELTIES

o TSVERTIEY, Brmbasal pelirt ot

i o S ad i
remarkablz, ntesestiug things 1o faake ia your spave able height with slightly nc:duhxcd
116 Pagen, 30 Mistrtions, water; only a few drops of acid ai
PRI 2 inches necessar

Sold on all umvnum/h 1If your newsdealer The use ”[ a glass tube permits the
% cannot supply you, order direct. We pay electrodes to be closely observed. Gas
postage charges. will be formed more rapidly at the
EXPERIMENTER PUBLISHING CO,, Inc. | Degative pole. . Special test tubes,
& PARERIACE . . WA ORE YNy nown to chemists as “boiling_tubes”

are re for strength.



Remote Tone Control
for Loud Speaker

A high resistance rheostat may be
used as a means of controlling the tone
of a loud speaker and the entire outfit
can be operated from a distance as
shown in_the accompanying photo-
graphs. The tone control unit consists
of a Clarostat, a Carter “Hi-Ohm,”
Centralab “Radiohm,” Bradleyohm, or
a similar rheostat mounted in a_small
wooden cabinet as shown in Fig. 1.

Fis. 1—The control unit is shown mounted
n'box.
The control unit is shown dismounted
in Fig. 2, while Fig. 3 shows how the
loud speaker volume can be increased

Fig. A yarisble smitance control it
betore micd s cabinet.

or decreased by the apparatus_which

can be located y desired distance

from the radio The effects ob-

Fig, 3.—The unit is connected in serics with
e Toud speaker trom. the ouiput of ¥

tainable are striking,
the program is a musi
volume of tone obtainable
varied from a whisper to the max
volume which Lh( loud speaker and
sct are capable of giving

‘While the ﬂlmlla(lnn shows the con-~
trol unit close to the set this is not
necessary. A long connection may be
used and the set may be located in one
room and the speaker and control unit
may be at any distant point in the
house,

especially when

ERS' GUIDE AND CALL BOOK AND RADIO REVIEW
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INVALUABLE
to Every Fane

““The Gateway to Better Radio”

Is a 32-page Radio Manual that no radio fan
should be without. It covers every phase of
radio and all the latest developments. It tells
you how to eliminate distortion, how to im-
prove your volume and tone; how to build the
latest popular receivers and all types of bat-
tery eliminators. Extremely well written and
profusely illustrated, it is worth many times its
price (25¢) to you. May we send you a copy?

7

m mu

w_ﬁiiill I

TAROSTAT I
Meets Every Resistor Mﬂ“
Requirement

aI"walf Radio

HEREVER a variable resistor is
pecificd play safe—use a Craro-

STAT.

CLarostaT has been subjected to every
conceivable test and has come through
with flying colors.

Leading radio authorities have recommended and specified CLAROSTAT in
all popular circuits and practically every B eliminator manufacturer is now
using or recommends CLAROSTAT.

Here is what CLarosTaT does:

Covers the entire range, from practically zero to 5 million ohms.

Acts as a perfect voltage control in B eliminators, as well as oscillation
control in T.R.F. sets.

Has a current carrying capacity of 20 watts.
Noiseless in operation, requires but one hole to mount and is ruggedly

constructed and fully guaranteed.

“The Master Key to Controlled
Regeneration”

CLAROTUNER is the only tuning device which inco
porates the latest development in tuner design
tickler fixed and resistance controlled. It
more volume and gets more distance because it is
Gapable. of a hightr degree of regeneration. s
selectivity is a revelation! Tts freedom from dis-
tortion makes it a blessing. Tts simplicity of control
is a gem.

Model TCH (for any 3 circuit set) $4.50

Model 2 RK, concisting of an antenna coupler and a regener:
all circuits employing a stage of T.RF. with regenerative detector

e tuner for
- §7.50

American Mechanical Laboratories, Inc.
285-287 North 6th Street s s Brooklyn, N. Y.
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Tardwell
(ondpnsers

M. Sargent recommends
as xhc only condenser for the *lnfe
C. Varion,” which
,(... i omat i on light-
ing fixtures, uses the 217-C. . . . For Shorc
‘Wave Reception, Cardwell Condénsers have always
been accepied as the only practical inscrument.

TTHE STANDARD OF COMPARISON"

sl et

Wit fo 36 pog
en B, €orvmell
<Lkl Gy

150 RADIO HOOKUPS

What more coull sou ask? 1150 of the very fnes, el

mation: No out-ot-date. Hookups—all the fnest and hest

Common use today.

Don't miss fhis oppori
freth conies Now.

We pay postage charges.

THE CONSRAD CO., Inc.

53 PARK PLACE | :: NEW YORK CITY, N.

ol
omplete receiver can bo constructed from 4

e Hiookups

fully

oity—All Radio and news dealers have
17 there s mo deaier near you write us direct

chclostns 25 centa,
64 Pages, Hlustrated.
C Large Size, 6 % 9 Inches
Sold on all wewsstands. If your newsdealer
The Copy cannot supply you, order direct.

¥

“RADIO ENCYCLOPEDIA” NOW COMPLETE

Complete bound volume now in Print
of S. Gernsback’s Radio Encyclopedia.
Sce Page 192

The “‘Varion’ A. C.
" Receiver
(Continued from page 74)

type giving the maxinum amplification
nsistent with good quality.

Placing the Varion Receiver in

peration

The following accessories will be re-
quired for the final operation of the
Varion Receiver :

1. An antenna and ground system.
The antenna, for best results on dis-
tant signals, should be of the outdoor
type with an overall length of about
125 feet. This includes the lead-in and
the ground wire. If it is more con-
venient, or necessary, perfectly satis-
factory operation of the Varion Re-
ver may be had by the use of an
indGor anfenna together with the ustal
ground Talking wi tandard
No. 18 insulated wire, or plain, every-
day el wire Bah e Ved foe i pur-
pose.

Five 199 tubes of the UX type
are needed and a power tube of cither

| 112 or 171 type. The latter is prefer-

able, as it will handle signals of con-

| siderably greater intensity than will the
1

If the 112 tube is used, it will be
necessary to reduce the plate voltage to
135. The 171 takes as high as 189
volts with perfect safety.

To operate The Varion Receiver,
place the Raytheon Tube in the socket
in the eliminator and the five 199 tubes
and the 112 or 171 in their respective
sockets in the set. Tie sure the ampli-
fier tube (112 or 171) in the
socket at the extreme uuht as you face
the receiver.

Now turn the knob marked “fila-
ment control” in the diagram counter-
clockwise (to the left), thereby turning
on the current. Neither the speaker
nor the antenna and ground should
have been connected as yet.

The tubes should light up, and the
Weston Milliammeter should register
45 or 50 milliamperes. If the 199 ‘tubes
and the power tube do not light, make
sure first that the house current is ac-
tually on and then that all connections
between the set and eliminator are O.K
If the power tube lights, and the 199s
apparently do not, one of the 1995 is
burned out or defective. None of the
tubes will light if the first tube is defec-
tive, or so little that they cannot be
seen, normally, if any of the other tube
filaments are defective.

When all the tubes are lit and ob-
viously O.K., turn off the power from
the mains and connect up antenna,
ground and loud speaker. The current
may then be turned on again and the
filaments of the 199s regulated by turn-
ing the Filament Control to the point
where 60 milliamperes is registered in
the Weston meter.
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Both of the main tuning controls
work in almost perfect resonance over
the entire frequency range. The vol-
ume control may be set to the extreme
ight to facilitate tuning in the first
station.

When a station has been tuned in,
the filament control should be set so
that the meter reads as far below 60
milliamperes as possible without ma-
terially sacrificing volume or quality.
A reading of 55 milliamperes usually
gives excellent results

The volume control in going from
maximum to minimum will have but
small effect on the filament current
supply. As the variation in current
with an ordinary 199 will rarely reach
more than 134 milliamperes, it can be
disregarded.

The remaining instructions are few.

Be sure to turn off the current sup-
ply always when adjusting or repairir
the eliminator.

Be sure that your ground is actually
a ground, as a small annoying hum will
De the result of an imper fect ground
connection. This hum is not due to
the current supply from the output of
the eliminator itself, but the proximity

of the actual A.C. lines themselves.

The eliminator may be placed as
close to, or as far from the receiver as
desired. The sketches show methods
of remote control which allow the
placement of the eliminator in the base-
ment, attic or other points,

The Henry-Lyford
Receiver

(Continued from page 95)
= - .

the lower left-hand connection, and
continue it on to the stationary plates
of the detector condenser D.

Now run a wire through the hole in
the sub-panel near the P post of audio
frequency transformer No. 1, and con-
nect to it. The other end of the wire
goes to the lower right-hand terminal
of tube socket No. 3, which is the P
terminal of this socket. -In the same
manner, connect a wire to the G
of this llaxl<f0rx\m‘ and connect it to

-hand terminal of tube
L s
should also be connected to the No. 1
terminal of the modulator, or volume
control, as shown.

The F post of this audio frequency
transformer No. 1 is now connected to
the No. 2 terminal of the modulator.
Now connect another wire to this wire,
and also to the by-pass condenser
No. 3.

The G post of audio frequency
transformer No. 2 should now be con-
nected to the lower left-hand terminal
of tube socket No. 5. This is the G
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Most Practical and Successful Circuit
Yet Devised—It’s New Yet Not Revolutionary
Proven By Test—The Outstanding 1927 Success

HENRY-LYFORD
RECEIVER

HENRY-LYFORD is the new 1927 circuit thit cversbody at
o Txpositon talked abous and s alo endgrsed by
nag:

il 5
i will bave a better sct chan you can b

Headquarters for Parts
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®
HENRY.LYFORD
TABLE MODEL

DELIBERATELY UNBALANCED!

COMPLETE. LIST OF PARTS have said it
HENRY-LYFORD RECEIVER Lyfard

o2 na detier This very
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Complete set of parts. ... $69.50

UNIVERSITY RADIO MFG. CORP. HENRY'L“ORD
50 Park Place iew Yo RECEIVER

3 FOOT
CONE SPEAKER

A three-foot cone
R de-
Veloped by, the in-

Complete Kit with
Blue prints sold on
sigid_money - back
Euarantec—onty
$10— shipped pre-
paid or C. 0. D.

ENGINEERS’ SERVICE COMPANY
25 CHURCH STREET NEW YORK

BLACKBURN GROUND CLAMPS
Telephone companies using MILLTONS. Adjustable—fts any
size pipe. Requires no pipe cleaning—screw bores through rast and
scale. Send 12 cents for sample and postage.

BLACKBURN SPECIALTY COMPANY
1972 East 66th Street Cleveland, Ohio
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terminal of this socket. From the F
post_of this second audio transformer
a wire should run to the right-hand
terminal of ‘by-pass condenser No.

Now place the .002 permanent con-
dcnscr between tube sockets No. d

 as shown in the diagram. Con-
neu the lower right-hand terminal of
tube socket No. 3 to one end of it, and
the upper left-hand terminal of tube
socket No. 4 to the other. These con-
nections will be found enough m hold
this condenser in place.

On the No. 1 contact of the MIN.
jack, which is the contact nearest the
frame, solder a wire, and connect the
other end of this wire to coil jack No.

Now connect the No. 3, or top
contact, of this
hand terminal of tube socket No.
which is the P terminal. Connect a
wire to the P post of the second stage
audio transformer, inserting the wire
through the hole in the sub-panel di-
rectly over this terminal. The other end
of this wire is connected to the No. 2
or’ middle terminal of the MIN. jack.

The No. 1 terminal on the MAX.
jack, which is the terminal nearest the
Raivoiee jack, is connected to the
left-hand terminal hy-pass  con
denser No. 4. The No. 2 terminal of
now connected to the lower
right-| h1nd terminal of tube socket No.
5, as shown in the illustrations. The
terminal farthest away from the metal
frame of the MAX. jack, which is the
No. 4 terminal, is connected to the
upper right-hand terminal of tube
socket No, 5. This is the positive fila-
ment connection.

Run a wire through the hole in the
sub-panel over the right- hmd terminal
of by-pass condenser No. 1, solder it
to this terminal, and also lo a solder-
ing lug under the nut on the B post of
the radio frequency transformer. Run
this wire to the B post of the second
audio transformer. Now run a wire
from this wire to coil jack No. 10.

Connect a wire to the upper right-
hand terminal of tube socket No. '4
and to the left-hand terminal of the
filament switch. 1\ow solder the lugs
under the ANT GND. binding
posts to the col Jm\a wlmh they over-
lap. The wiring of the recciver is
now completed with the exception of
the battery cable, which is the’ last
thing to do.

We will start by connecting the solid
yellow wire to the right-hand terminal
of the filament switch. To one of the
left-hand terminals of the Amperites,
connect the yellow and black wire.
Connect the maroon and white wire to
the B post of the first audio trans-
former by pushing it through the hole
on the sub-panel adjacent. ~The solid
red wire is connected to the left-] ham]
terminal of by-pass condenser No.
The solid green wire goes to coil Ja(k
No. 7, and the solid maroon to coil jack
of by-pass condenser No. 3. The green
No. 10, The green and maroon wire is

this.
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connected to the right-hand terminal
and red wire, which is the last wire to
be connected, goes to the right-hand
terminal of by-pass condenser No. 5

We are now ready to mount the
dials and knobs. The adjustment of
the large condenser dials should be
such that when the dial reads 100, the
condenser plates are fully interleaved.
The knob on the balancing condenser
is set so that when the arrow points
directly to the right, the condenser is
at its maximum capacity. Turn the
shaft of the volume control as far as
possible to the leit, and then put the
knob on with the arrow pointing to
the left. The next thing to do is to
test out the finished receiver, and make
sure that all of the connections are
correct.

Testing the Receiver

Before any batteries are connected to
the receiver, the wiring should be
checked with the picture wiring dia-
gram, to make sure that there are no
mistakes. Now the yellow wire should
be connected to the positive terminal
of a storage battery, and the black and
vellow wire to the negative. By in-
serting a tube in each socket, taking
care to have the pin of the tube point-
ing in the same direction as the arrow
on the socket, we can check up on the
filament wiring of the first four
sockets. The last tube socket may be
tested in the same manner, t in-
serting a plug in the MAX. jack, to
complete the filament circuit of this
tube. If the filament switch is on, the
tube should light in each socket. The
B and C circuits may now be connected
and tested

Connect the remaining wires in the
cable as shown in the diagram, making
sme that the connected to the

A--, and that the C+ is connected to
!hc A—. Now inserta tube in each of
the five sockets separately, and of
course, it should light up as before.
By testing with one tube, we can test
the wiring in this manner without en-
dangering all five tubes, in case there
happens to be any mistake in wiring.

After this test, all tubes should be
inserted in the receiver, the power tube
in the fifth socket. The antenna and

n
plug-in coils inserted. With a
speaker or phones in the last jack, we
a to try out the receiver on

urn the volume control all the way
on—to the right—to start, and set the
balance condenser so the arrow points
at the letter E in the word balance.
Rotate the tuning dials slowly, approx-
imately together, until a signal
heard. When this ‘happens, it may be
necessary to adjust the balance control
very slightly for clarity. The volume
control is now regulated until the sig-
nal has the desired intensity. To
obtain the greatest volume and dis-
tance, the antenna rotor coil should be

NERS' GUIDE AND CALL BOOK AND RADIO REVIEW
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BETTER
RECEPTION

with your set is obtainable by the use of instruments for check-
ing the filament voltage of the tubes and for testing batteries.

You can’t guess with electricity.
You are almost certain to be burning
If the

tubes are subjected to a high voltage

your tubes too high or too low.

they are soon worthless. If subjected to
a low voltage you fail to get the best

from your set.

voltages.

The above illustration
shows the back view of
No. 135-A. The patented
back plate with adjustable
prods can be rotated to
the right or leit. No
other make of instrument
has this important adjust-
ment advantage.

voltage:

other.
substantial,

Pattern No. 135-B is a
double scale panel mount-
ing voltmeter for check-
ing filament and battery
A handy push
button switch in the flange
enables instant shifting
from one range to the
Very accurate and

Pattern No. 135-C is the most bear
portable voltmeter made.
‘movement

Pattern No. 135-4.

Pattern No. 135-A—Tip Jack Voltmeter for plug-
ging into the jacks regularly installed in the panel of
Victor, Radiola, Brunswick and many other sets. It
is a high resistance type designed for checking filament
Scale is always horizontal, regardless of
horizontal or vertical arrangement of tip jacks.

Pattern No, 135°B

ul
Its silvered
and silver etched scale with

Pattern No, 135:C

1650 Walnut Street

black characters in genuine black bakelite
case will harmonize with the finest ap-
pointments. It has a double range en-
abling accurate checking of A, B, and C
Battery voltages.

Send for Radio Instrument

Catalog No. 15-C

Jewell Electrical Instrument Co.

Chicago

“26 Years Making Good Instruments”
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THE BEST

B-UNIT

Molliformer B-Units actually

THE
MOLLIFORMER
BAUNIT

Low in Cost
Unequalled Tone Quality
Ample, Uniform Power

GUARANTEED

FRIE thisy, Tt A el
ed with Model D4, All Molliformer Models
nsformers.  These two

Molliformer

AND CALL BOOK AND RADIO REVIEW

set parallel to the fixed coil. If this
coil is rotated until it is nearly at

right angles to the fixed coils, the effect
will be to give the receiver much
greater selectivity. Once this coil is

set for the location, it does not require
further adjustment.

Installing Small Set
in Sewing Cabinet

Very often we find some particular
people who object to the appearance
of a radio set in the living room of

L F W4

—30 milliamperes at 100 volts
ist Price §17.00
Litt Price

il D
v B Diecis o st Bl
hack guarsntee. that

All Parts,
Assersbicd Uit

Capac
Kic of All Part
iy Amcmblad Unit

DEALERS

B-Unite wil

e mones for sou.

o losses for sersoe. Wrlte for
Exclvive teritor

ractive als-

porrices)  be furnished for

increase of $2 to
instructions with each kit make it easy

FREE Vrite today for descrip- iformer in a short

tive folder with wiring

diagram.

C.E. JACOB

SOLE
» MFR. Chicago

2801-5 N. Kedzie Ave.

Headquarters for Complete
Parts of all‘the Newest Circuits

Karas Equamatic Victoreen Universal

Infradyne H. F. L. 9-in-Line
St. James Aerodyne
Madison Moore Samson T. C.
Short Wave General 4-tube

New Hammarlund-Roberts “Hi-Q”

n writing us SPECIFY just what hook-up you are especially interested in and
we will promptly place our prices before you.

NEwWARK ELECTRIC CoO.
.%f&z;zlq but Radio”
226 WEST MADISON STREET
CHICAGO, ILL.

“RADIO ENCYCLOPEDIA” NOW COMPLETE

Complete bound volume now in Print
of S. Gernsback’s Radio Encyclopedia.

Seé Page 192

This shows the set installed in a sewing cab-
inet. The set is placed in one side and the
batteries in the other. When the covers are
down the set is entirely hidden from view.

This illustrates the panel arrangement of a
three-circuit set. The dial at the left controls
| the center moves the vari-
| while the small knob. rest
| lates the rheostat. The jack is shown at the
‘ Tower right-hand corner.

their home,
the usual

The sight of batteries with
and kuobs in view they
claim are displeasing to the “artistic
taste.
| Those who prefer to have a set
| hidden, the accompanying photographs
i show how a small radio set may be re-
moved from its cabinet, and with both
| A & B batteries installed in a Priscilla
sewing cabinet. This arrangement is

ideal for portable use about the home
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and can be placed in the drawing room
or along side of the conva-

lescent who may prefer to tunc-in any
desired station at will.

The set illustrated in the photo-
graphs is merely a conventional 3 cir-
cuit tuner arranged in compact form,

e view this
Bhuinion. The ‘Secbi weed b hat or ‘the
‘conventional three-cireuit. tun

of the panel is shown in

employing 199 type tubes.
installed in one side of
while the dn cell “A”

The set is
f the cabinet
batteries and

i very efficient work
on local stations. As a matter of fact,
the compact form, at least in the pres-
stance, seems to have added to
rather than detracted from, its good

The, four dry colls constitute the necessary

#A” battery. These At into the top of the

Battery compartment, while he “I* batteries
Rl the lower part of this space

performance. The owner of this set
has found it to be so convenient for use
around the home, that_she moves it
from room to room, taking it wherever
the household duties require her to be.

1

2.

34

COMPLETE SET OF
LC-27 PARTS $85.20

ALLEN-ROGERS are also direct representative
Attractive discounts to Dealers and Professional Set Builders.

What Allen-Rogers’

Label means to
your LC-27

‘That every part is especially selected by the in-
dividual manufacturer for ALLEN-ROGERS.
That each part is thoroughly tested for ALLEN-
ROGERS by the Radio Electrical Laboratories
under the supervision of R. E. Lacault, E.E.

That official full size blue prints accompany
your complete set of parts.

4. THAT YOUR LC-27,
PLETED, WILL WORK AND SOUND LIK
COCKADAY'S OWN.

WHEN CO

This is why the complete set of LC-27 parts you get

from Allen-Rogers, the only direct representative of the
Committee of 21 Manufacturers, carries the following

GUARANTEE

ervedly GUARANTEE that anyone
can construct the LC-27 Receiver to function prop-
erly when built by using a complete set of parts
distributed by us. This means that if the set built
by you does not work as we claim it should we will
make it do.so without cost to you, even though we
should have to re-build the entire set.

LC-27 MECHANICAL
KIT $12.50
AMERTRAN POWER PACK KIT
FOR LC-27 $63.50
HAMMARLUND-ROBERTS Hi-Q $63.05

this popular receiver.

Send for free descripiive folder.

Direct representative of the Committee of 21 Manufacturers

Allen-Rogers

IMnvielo s polrad t e

'Kit Headgguarters®
118 East 28t St., New York NY
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R. E. LACAULT, E.E, LR.E.
Originator of the famous

ULTRADYNE

Presents his latest treatise entitled

SUPER HETERODYNE CONSTRUCTION AND

OPERATION
In this book Mr. Lacault gives comprehensive and informative dat most valu-
able to owners of Super Heterodyne and other receivers. In add

ault re
Tatest designe

et fahetic tioat RIlT i oo i
otiis

‘The new super sensitive 9 tube

This new receiver embodies the fast word in Radio efficiency and the information
regarding this receiver is worth the price of the book alone without taking into
Consideration the valuable Information contained on-
The o and sy of cach
Sber Treterodsie trouble “.m ing chart
Ho 0 b
Toro fo check and m

s il ,.mm"é’m '“{J.
Mail your order today! Price $1.97

R. E. LACAULT RADIO ELECTRIC LABORATORIES
Dept. 407—1931 BROADWAY, NEW YORK CITY

FOOT CONE SPEAKER

Fully Gusranteed . vondettl ane aunlt.

Build Wit tive money.” Complets

L e

A & B Battery Eliminator

etoloe ictortias o et Vi Bt Dor o e
N

ot (Dirsct or Alternsting) When snding order
H. B MARSHNER, 1601 Macombs Rd.. N.Y. City

EVERYTHING IN RADIO

ATATIRACTIVE PRICES, SETS OR PARTS.
vite for catalog.

Mail Order Only
ALL RADIO COMPANY
417 North Clark Street
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Remote Control for
2 the Radio Set

This remote control relay consists
essentially of an electric bell movement
from which the hammer knob has been
cut and the wire bent to dip into a cup
containing mercury.

1. A diagrammatical view of the remote
control relay.

The spring contact on the armature
a small bend made in it about
half an inch from the free end hove
the spring is pivoted a scctor made of
76 inch sheet iron, held by the spring
in the position shown. At the top of
the sector is a projection which, when
in the off position, rests against the
pole of another bell coil fixed hori-
zontally.

When a current is passed through
the two lower coils, the armature i
attracted and the contact is made in
the mercury cup, also the sector moves
around, under gravity and maintains
the armature in this position after the
ched off. During this
ion on the sector,
has of course, moved away from the
top magnet.

release,

a current is p’\ss(d

sector back into its original pos mm
and allowing the armature to rise and

break contact in the mercur

This form of control only necessi-
tates the nse of two extra leads, he-
sides the ’'phone leads, from the set
and any number of control points may
be employed.

Fig. 2 shows the arrangement or
connections to an_ ordinary set.
armature is connected to g\onnd a0
the negative side of the filaments, and
the mercury cup to the negative pole
of th(. storage battery. The ordinary
screw of the bell, if left in
position, may be connected to the aerial
so that when the switch is in the “off”
position it becomes connected to
ground. The two electromagnet wind-
ings are joined in series, the center
points and the two ends being brought
out to terminals. The center point is

cup.

connected in series with the control



RADIO LISTENERS' GUIDE

battery, which may be of the flash lamp |

type, t0 one of the phone leads which
serves as the “return.” Wires are
taken from the two ends of the coils
to the fixed contacts of the control
keys, the moving contacts of which are

Fig. 2. Disgram showing relay connected o
" radio set.

connected to the ‘phone lead. The two
push button switches may be mounted
on a block together with the phone
terminals and fixed in any convenient
position.

Since the “B” battery is connected
to the windings through the ‘phone
lead, when the connections described
are employed, the insulation of the coils
to ground should be tested before use.

This apparatus has been used, for a
considerable time and has been found
to give satisfaction, the only fault being
a tendency of the mercury to splash
from the cup. This may be remedied by
using a deeper and more enclosed cup,
or to some extent, by fixing a- shield
the moving contact arm.

on

Grid Leak Mounting
on Tube Socket

A number of spring sockets are con-
structed with the binding post terminals
at each corner for the grid plate and
filament connections. The mounting
of the grid leak in a set using sockets
of this type is comparatively

A simple grid leak mounting.

It is only necessary to place spring clips
underncath the grid and positive fila
ment terminals which will be found to
have approximately the correct spacing
for grid leaks of standard lengths. The
method of doing this is shown in the
above illustration which shows the grid

leak mounted in place on the socket.
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RADIO

. Lowest po

Protect the Greuit

Any currents that escape cut down volume and increase
distortion. The purpose of insulation is to safeguard the
circuit against all such leaks and losses. That is the primary
function of the insulation material in your panel.

Features of
RADION

Lowest angle

difference.

Lowest dleectrc con-
int.

phase

anel

DO JUST THAT!

combine efficient

Highest resistivity.
r factor.

Kowest moisture. ab

sorptio

Superles appearanes.

Easy to cut, drill and

engrave.

They

attractive appearance plus easy-working

reception with

properties to an extent not found in any

other insulating materi

L They stand out
above all competition in every respect.

Made in standard ready-cut stock sizes,
individually enveloped

and sold every-

where by leading dealers. Do not accept
substitutes even if you have to write us

direct to get genuine.
RADION PANELS
AMERICAN HARD RUBBER
COMPANY
11 Mercer Street
New York, U. S. A.

3rd Edition Now Ready!
116 Pages of Selected Radio Articles by the
Most Eminent Radio Engineers revise
and brought up-m -date

The “RADIO NEWS” Amateurs’ Handibook is a large 116 page maga

e O s ek, veriel wik acialy Mg Rl

bl the ozt cminent nd most hetpful radio axices that have appeared in the
R i

The cream of practical, St el i
Tormation. and data §s culled from RADIO NEWS and presented i
Comracs " form i this book. It embraces every phase of rado, but
Sarifeslarly he new and mmore practcal receivers and cireuits developed)
Bt Modern reception.
Contains 116 Pages, Tllustrated
Price, S0c.
AT ALL NEWSSTANDS
1f your newsdaler cannot subply you, order direct.
We pay postage_charges.

EXPERIMENTER PUB. CO., IN
s

3 Park Place, New York City
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The outstanding set of the year
for the man who builds his own.
Complete light socket operation at
a new low price!

For best service on Varion
Parts, come to Morison’s. Special

Morison’s Has Complete Parts!

THE VARION

A. C. OPERATED RECEIVER

service to mail order customers.
And you get only the exact parts
specified by the designers.

You can rely on Morison ser-
vice, because Morison’s special-
izes in Varion apparatus.

Complete parts for The Varion A. C.
Operated Recoiver and A, B, C Bower Unit
including new BH Raytheon Tube $138.50

All parts for Varion B & C Power Supply Unit $57.50
pplies B and C current to any set)
f\tA TIONAL DISTRIBUTORS

VARION D. C.

ELIMINATOR
Sulpplies (bu(h A and Bf
P e Cl el
15EAST 40" STREET- 3¢, Complete. dancrip-

NEW - YORK - CITY tive literature sent free.

“The Story of The
Varions” gives complete O

B
Amply illustrated. Price
25c postpaid.

Thereis areasonwhy many of the most
notable new hookups of 1926 specify

X VARIO
=44 DENSER

AND PUSH POSTS
Results are easier tuning, more distance,
volume and clarity, greater stability.
Indorsed by leading mdio authoritics,
MODEL N_

radio frequency
tube; Browaing

illar un
Neutrodyne, Roberts o
MeMurdo' Silver's Kiock

18 to 20 micromicro.

M()DI:L G—“ ith arid, lips obtains the
oy cirsit, fler and fnmediate e iy
e 5

X-L Push Post

o
Capacity mng(. A
3 G-1.0000: i
MFD.; Model G-5 .0001 to :0005 MF]

G-10 0003 to 001 MED.  Price, $1.50.

X-L RADIO LABORATORIES
2431 Lincoln Avenue, Chicago, Ill.
Write for details.

Model

Make Extra
For Men and Money!
Women Who Want
l:‘:::;‘::‘ Make Spare-Time

Money!

25¢ ON ALL NEWSSTANDS

Cross Aerial Receives
From Any Direction

The aerial shown in the accompany-
ing illustration is claimed to be the
last word in non-directional, com-
pact apparatus for dntercepting
radio waves. It is made of large
diameter hard.drawn copper wire
and its peculiar shape enables it to

ceive the electromagnetic energy
equally well from any direction. 1t
is made in two sizes, 24 inches and
30 inches. The smaller size is used

in locations where the broadcasting
station is ne

rby or where the radio

eceiving set
is located at a considerable di:

from the broadcasting stations or
where a selective radio reciving set
is being used.

Tiustration by
courresr ol
Gilerest & Quinn

The mon-direc.
tional eross aeri

A single standard, 2’ x 3 x 14/
long, held in place by three galvan-
juires, is used with the

nstallation of the Cross Aerial, thus
Hhineine G caiire fegtiis
ard and aerial to 18 feet above the

re
through a ferrule on the lower
and is soldered on the opposite
of the round standard of the aerial.
The lead-in then passes down the
large standard through three split
insulators spaced two and one-half
feet apart. From the bottom insula-
tor, the lead-in wire is drawn tightly
to another insulator

at the end of a
piece of board beyond the edge of
the roof and then to another insula-
tor at the dow through which it
passes to the radio set. This lead-in
wire measures from 35 to 45 feet.
Due to the extreme simplicity of this
aerial, any number can be installed
on a building without interference

between them.
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Adapting New Parts
to Old Sets

| Equip your Karas

- Fasie dnie il
this pmh}cm 1y nemotiEally biiidin s | s e
new receiver and selling the old onc to For Your Karas Equamatic | PLUG, It i speciied
a friend who probably never has had a Fist 13 the poalzs BRI Yo oA T
set before, This friend realizes that the ML LU o for the s
set is somewhat out of date, but is ey i ok e S Ane
satisficd, for the time being, with this posts, i is i ftsef the only cont R
equipment, in view of the fact that it UndB batterics, Bround and aerial s

i spalhit nn

cost him a small percentage of the
purchase “price. Of course
friend begins to study the latest
set designs and soon becomes an ardent
fan, desiring a set that is up to date, so

rvice. New low price,
with 4 ft. cable, $3.50.
Atyour dealer —or
send $3.50 direct to us
for the Type B.M.
Jones MULTI-PLUG.

mmmlum““ ;
UL i g LA

%ﬁ Type P.M.
Same as Type BM.—

pe. by
without bracket, Mounted

A high resistance rheostat.

: o W.B. bt i Sub-panel. Wit
the old receiver is again discarded, un- Type fi. cable. ..$3.00
less some enterprising fan attempts to
bring it up to date. Adaptableto any st Cabla
2 leads 1o plag Hrom binding
After carefully studying all of the et o A
circuits that have been popular during Jones Rudio el Soln Type BP.
the last few years, it will be evident Yo, bittares, Ground and Adepti o gy st Socta
that they may be divided into four 75.;.2:‘?'W,S.’”Ei?smi'.mL;
? e Sonforma n pie
different classes (disregarding audio conforms in size and shape
amplification) il el by
dyne, two stage tuned radio frequency HOWARD B JONF_S

618 5. CANAL STREET, CHICAGO, ILL.
do Mark Beglsteted U, §. Patent 0o

A tip jack which may be used for conneeting
Toud speaker into the eircuit.

amplification, one stage tuned radio
frequency amplification with regenera-
tive_detector, and single tube regen-
erative. The various receivers in each
class involve the same general princi-
ples and will differ only in the design
of coils, method of biasing the grids of
dm tubes, type of audio erquem y am-
plification and means of controlling
oscillation. If it is desired to bring a
receiver up to date it will only be neces-

T ow 1031 Barois Tl Cule st o) wil o 3au vl o len:

sary to choose an up to date receiver el R e G

that is in the same class and in many | FREE | i~ ‘n’}L'd?L‘,‘;? i Ao im0 s ylniat e bl e
cases only a few apparatus and circuit e EAuth A tho il amatoun eion Qreced 1y T 1. M, 97

changes “will be necessary. In most 164 ot f‘f"m"fb’((",Qlif,’“l‘xm;n?f.‘76%";;,.32?3:;‘Li“‘l"ﬁ’\f?v‘i‘xi“'&?'v‘a,.“‘l:.“‘ﬂl

e Soksensnd peioeion. of Four e radio set and. hese (hat

this will consist of replacing the S
s with £ known reputable de- PAGES A B o postal todis—NOW. Al please tolude namo of radio
sign and fﬁl},‘ﬁf e e THE DARAWIK GOy 540.569 Monroe St Chicags, Il
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American U. X,
Prong Contacts

Goodby Sockets !

Big, clumsy m:ken need no longer spoil the appearance
The new AMI-RI(,AN U X. PRONG
the sub-panel.
e for one tuh: Sold wnh the STEEL
TEMPLATE whmh furnishes the skml\geu contact a tube
can have. , 15c. each

41 TYPES OF TRANSI

By Radio News Laboratory tests, the AMERICAN SUB-
PANEL BRACKET accommodaies 41 dificent ypes of
minum,

it can be used on a radio receiver or a battery climinator.
pelps e (.omplelc with
screws and nuts e, 35c. each

A\ll‘RICAN RADIO HARDWARE CO.

ib-Panel Bracket

Dept. 12B, 203 Lafayette St. w York City
Py
American Radio Hardware Co.,
B M
Enclied o 5. for which

ol S e i i B

IT Assicta 1§ %, Prous Comtuiy

L] Stee IcTem lates, 15c. each.

{1 American” SubPanel’ Bracket, 35c.
. Homett

Address ..o

— iy

75 ohim
“RM.A. Standard

e
CARTER

New “Midget” Rheostat

* 20hm 2t
*3

A w5
"o = 40
3o 50

In Canada—Carter Radio Co., Limited. Toronto

New Tip Jack

All metal, smallest
made. Projects 4"
back of panel,
104" dia. Resis-
tance element
clamped and held

tight; the wire
cannot MOV  guue postive, compact and
Smooth, no: inexpensive, e with an
i standard cord tip or Carter
£ One . “IMP" Plug. Mouts %~

C hole mount- Mol
ing. 10c. ea.

Any dealer can supply

A Book for Every Radio Set User

THE RADIO TROUBLE FINDER

much or how little now of your radio

“Radio Trouble Finder book is going to be

No matter how
receiver, this new
big help.

e Siains the common and special

foals of il the standard
by s

a7 simple s
fermine what S wione with your eceiver,
ault there s ‘explained the. proper pro

e semelies are arranged i simple ch
0’ that cven the most inexperioncad radia. user aill have o6 thanbie
12 etbiow bis set BT .r ol -
parts of the xadio st are istrated to show
Price. el 3 i cortecting faults
200 Astrations, Size 6 5 9 Tnches
SOLD ON ALL NEWSSTANDS

256 THE CONSRAD CO., Inc.
B

53 PARK PLAC]
The Copy

order to simplify the control of the
receiver.
The radio public has been impressed
so greatly*by the marked improvement
in tone quality which is brought about
by the addition of a power amplifier
tube to a receiver that there has been
a constant demand for parts to modify
the average set to include these fea-
res. An adapter is now available
wlmh will permit the addition of any
power tube which has the UX type of
base (UX112, UX171 or UX210) to
any set without changing the wiring in
any way. Four flexible leads protrude
from the top of the adapter for the
purpose of connecting additional “B”
and “C” batteries as required.

Diagram showing method of connecting pil
S T G icht for combination. control

Rheostat design has undergone a
revolutionary change during the pm
few years. The metal frame type of
rheostat construction is now hcm\mng
very popular.

Tt is an established h(‘t that the
handling capacity of any resistance ele-
shent ie. entirehsibendent upon
ability to radiate heat. hen a cur-
rent passes from filament to plate of a
vacuum tube, the resistance of this cir-
cuit causes the plate to heat. Here
again (with the exception of a 1)u:>i\)lc
break down due to ex e volt-
age) the ability to radiate heat h(-a omes
the factor which limits the handling
capacity of the tube. In power tubes

ed for transmission purposes, metal

At the Ieft is @ “Midget” rheostat, at the
ight an inductance swiich.

cooling flanges are placed on the plate
to obtain more radiating surface.
results in a greatly increased handlmg
capa Very large capacity tubes
are water cooled by circulating water
near the electrodes. These tubes would
be destroyed in a very short time if the
liquid did not carry the heat away
rapidly.

Of course it is not practical to build
water-cooled rheostats and resistances
for radio receivers, but it is ible
to take advantage of the mct:nl cooling
flange principle which is in

NEW YORK, N. Y.

air-cooled tubes. The moct practical
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method is to completely surround the
resistance element with a metal fram
the large surface of which effectively
radiates a large portion of the heat to
the surrounding air. The resistance
element is encased in a thin insulating
shield to prevent electrical contact with

At the Teft is a high resistance rheostat with
ot et Sombinet A&t 'the xieht
‘Shown 4 volume control potentiometer.

the frame. This method of construc-
tion increases the current-carrying
pacity of a resistance element to man
times that of a rheostat that depends
surface of the resistance
pdle its heat to the sur-

rounding ai

The c\ampmg of the metal frame
around the resistance element serves
another purpose. It is obvious am
there is no_possibility of the
Joosening. Thi ke proper spac-
ing and constan at all
times. Loose wires on a rhemtat very
often cause a receiver to be very noisy
50 it is recommended that this be taken
into consideration when a set is remod-
eled.

Special potentiometers and resist-
ance units have been designed for use
as volume controls. The resistance ele-

(Continued on page 162)

Data on the Norden-
Hauck Super-10
(Continued from page 107)

The antenna inductance consists
of the same winding as the second-

ary of the Radio Frequency Trans-
luxmu being tapped at 12 turns, 24

"BI‘" Coils—(Wave-length range

dm)rmﬂnnltel\' 1200/3600 meters)

he se: cond1rv and the antenna
inductance con: of 114" close
winding of No. 38 Single-Silk Cov-
ered Wire, starting ¥4” in from the
end of the tube.

The primary is wound in the same
direction, bunched at one end of the
secondary, and consists of ars
No. 28 D.C.C. wire, being sc[nntml
by a piece of Empire cloth tubing.

The antenva inductance is the
same except that it is tapped at 20,
40 and 60 turns, being wound with
No. 38 S:S.C. wire.

When fitting the chassis into the
cabinet, holes can be drilled either
in the bottom or back, wherever it

esired to bring through the two
c'\l»h-\ and the antenna lead.

ERS' GUIDE AND CALL BOOK AND RADIO REVIEW
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Panel Size: 367 x9x1.

Weight: 55 1bs

A New and Advanced Model—
Norden-Hauck
Super-10

Highest Class Receiver in the World

HE NORDEN-HAUCK SUPER-10 is an entirely new and advanced

design of Receiver, representing what we believe to De the finest
expression of Modern' Radio Research Engineering, It is the product
of yea o ¢
Broadcast Receiver—regardless of ¢
Results obtained in every respect Al upset all your previous ideas of
good radio receptior
Frexe ‘ate only & few of ‘the host of features at place the NORDEN-
HAUCK SUPER-10 far in advance of competi

—10 tubes employed to give perect reproduction ith ualimited range and

Vohume power.
—Super selcciviy on all vave lengtha.
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Ferranti Transformers
Improve Your Loud Speaker Reception

You may have a diaphragm—a horn or cabinet type—you may have a cone.
FerranTi—the transformer with the almost perfect curve—will co-operate
with it in bringing in those low base notes and in getting all out of your
speaker that its construction warrants, Before you scrap your speaker, try
one or two FerraxTiS. Your dealer can help you install them.

Don’t be satisfied until you have installed one. If your dealer does not
carry FERRANTI, write us and we shall tell you where you can get one.

No Better Transformer Is Available at Any Price

FERRANTI, INC.

130 West 42nd Street New York, N. Y.

The Nearly Perfect Transformer

Perhaps it’'s your AERIAL and
not your set that’s interfering—

AERIAL dhut srress the

erhaps the interference
broadeasting waves
pendmuhrl).

perience and

for you what you

most in radio.
Made with heavy gauge

medium hard drawn copper

want

(it ik b o e
getting more distance—bet-

wire, to rise 18 feet above
fer, clearer reception—iree. e o i 18 fet sbor
}‘:i‘x‘:" G ey Full_directions with each
the l,ll.lRL'ST CROSS e aerial.

Sent Prepaid, Upon Receipt of
Purchase Price. Name of Your
Dealer Requested With Order.

TWO SIZES:
24-inch, $9.00; 30-inch, $10.00

2052 Market Street GILCREST AND QUINN San Francisco

GILCREST CROSS 2= AERIAL

1001 Radio Questlons and Answers

—by the Stafl of “RADIO

A Book Full of Ever
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price 5OC  EXPERIVENTER ﬁi’fﬁd“&"ﬂmc CO., Tnc.

53 PARK PLACE ‘W YORK CITY, N. Y.
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Adapting New Parts
fo Old Sets
(Continued from page 161)

ment in these units is so constructed
that the resistance rises very slowly at
one end and rapidly at the other end.
It is so arranged, however, that while
the contact arm maves from zero to
maximum there will be a uniform per-
cent change in resistance curve
is mathematically correct and mak

possible the production of a uniform
e bE ol ox eieser £ THD e
tact arm slides on protecting wires
covering the special moisture proof re-
sistance. This insures long life and
unvarying electrical characteristics

A pilot switch which lghts up FRnrnd
Switch is in the “on” position.

Rhemmh are now available with
vitches attached. This sim-
es the control of the receiver, con-
serves space and improves the appear
ance of the panel. When this device is
used it is merely necessary to turn the
rheostat or volume control knob, as the
case may be, until the proper operating
conditions are received. As soon as
the knob is turned the switch closes.
The switch is positive in action, thereby
removing any doubt as to whether or
not the set is turned on or off.

A small rheostat is available with a
short slotted shaft for sub-panel
‘mounting purposes. This permits using
a rheostat for each tube or group of
tubes as required and connecting a low
resistance master rheostat in  series
with the supply lead to all of the tubes,
This furnishes individual mmml on
all tubes allowing maximum effici
to be obtained for the receiver. \\ hen
these rheostats are set for best opera-
tion it will not be necessary to adjust
them further until the "tubes “are
changed. There is no possibility of the
rheostat getting out of adjustment be-
cause they can only be turned by means
of a screw driver. The master rheostat
compengates for the voltage variation

the hattery and is of the standard
S b type for front panel mounting.

A new inductance switch avai
able for use in antenna circuits, meter
circuits or any other condition where
a tap switch may be required., It has
firm_positive acting contacts and is
available with any number of taps up
to nine. This device has the same type
of construction as the panel mounted
rheostat described above.
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Mounting tip jacks on bakelite ter-
minal strips in the rear of the set for
Toud speaker connections has recently
hecome very popular, This is especially
desirable in the new circuits where a
power amplifier is used and no jacks
are used. In these circuits the volume

either controlled in the radio fre-
quency amplifiers or a_tube is cut om
by means of a jack switch. This elim- |
inates the necessity of placing J,uk\ in |
the front panel and greatly simplifies |
the appearance of the set.

Tiluminating the panel with a suit-
able light is a simple, inexpensive
means nf beautifying a receiver. Very
often when a set is located in a room
that is lighted with lamps, it is neces-
to illuminate a panel in this man-
The Dial Light klm\».n in the il-
lustration may also be used as a fila-

ment switch and pilot light in 1ddmun
to illuminating the dials. In chmng.
the writer wishe:
portance of care
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LEARN RADIO

$75° A weEk
BUILDING RADIO SETS

—in your spare {ime

OIN the R-uho Association of America. Learn how to build and repai;

radio sets. The Association will train you—start you out in business i
thc radio. “doctor”

of your community. $3 an hour up-
Radio offers you a big money-making opportunity right

Earns $500 in Spare Hours

“I have at last found myself,” writes Lyle Follick, Lansing, Michigan,
“I have already made over $500 building, radio sets after working hours.”
Werner Eichler, Rochester, N. Y., writes, “I have made over $50 a week in
my spare time.”

Our members are starting radio stores, increasing their salarics, securing
better positions, passing radio operator examinations, earning big money for
the most enjoyable kind of spare-time work

What a Membership Means

mcmbmmp in the Radio Association of America gives you the most
up-to-date and t ng in the Science of Radio.
You're mught how to build and repair all kinds of sets. You're given
the training you need in preparing for a Licensed Radio Operator’s e
fon. You receive th ge of buying parts at wholesale prices.
You're helped to ks money.

wards easily m1de.
now.

Join the Association Mail This Coupon

If you're interested in Radio for either
pleasure or profit, join the Association
without delay, because we have
whereby sour membership may ot-heed
DaEcor Only# limsited - Send ok and detalls of your
ber of these, memberships are acceptable, §  Svecial Mombersi P

RADIO ASSOCIATION OF AMERICA
—4513 Ravenswood Av., Chicago

Write now for details. Write before it's
too late. Name ..
RADIO ASSOCIATION OF AMERICA & .. .

4513 Ravenswood Ave.
U.S. A City.

Dept. K-12
Chicago

THE COMPLETE RADlO GUlDE

i Tatto Catog and

164 PAGE[ 0 [ HER o 3 matter
RADIO | i’ Specal prices o b ¢ Pl bl s, «.m”-" ,,A“‘L’M‘J’

Some Shkires cabinets ehargers, DOWGr Supply unlie Shateus secion Aesied b

GUIDE | rl B o s

S0
A aadresy o anothes Ton sl

THE BARAWIK CO., 540-569 Monroe Street, Chicago, Ill.

Please faclude

—for your Free cony.

“RADIO ENCYCLOPEDIA” NOW COMPLETE
Complete bound volume now da print af 8. Gernsbacics Radio. Encrclope
SEE PAGE 1




Accurate Primary

Coupling at Every

Condenser Setting
With the New

Hammarlund

“Auto-Couple”

Specified
for the New
Hammarlund-
Roberts Hi-Q
Receiver

A SCIENTIFICALLY correct ar-
rangement of Space - Wound
Coil, " “Midiine”" Condenser and
Aluminum - Shield, which_encloses
the complete assembly with accom-
panying tube and socket.

It gives aummatit. scientific pri-
mary coupling at every broadcast
wave - length, assuring maximum
transfer of energy and controlling
undesirable oscillations on the low-
waves.

For the convenience of set builders
coils, condensers and shields are
soldseparately. Any other make
00635 condenser, having a back ex-
tension shaft, may be used with the
“Auto-Couple” coil.

Ask Your Dealer About It
Write For Folder

HAMMARLUNDs MFG. CO.
424-438 W. 33rd St., New York

ammarliund

PRODUCTS
&> -
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A Handy Three-Tube Set
By HERBERT E. HAYDEN

COMPACT set which can be 5
moved readily from one room to
another, is a handy thing to have
around the house. = Like the Ford,

x 7" panel being used. Figure 1

shows the sct installed in the cabinef

This presents several interesting f

tures. The swall space occupied by the
c ati

readily be seen. The
tubes are mounted
below the level of
the panel, so as:to
be out of the way
At the lower left is
the tuning conden-
ser with home-
made drum control
which will be de-
scribed later. The
loud speaker jack is
shown at the lower

Photos by
Author

which the Packard owner kept in his
tool box, this little set makes a useful
“spare” when the big set is out of
order, or in case Father nmnopohzc:
the music room listening to a prize
fight and Mother wishes to listen to
the philharmonic orchestra.

This set utilizes the old reliable
hree-circuit regenerative hookep, It
fits into a cabinet 7” x 11” x 5", a

Fig. 3.—A close-up of front panel. Fig. d—Under-panel method of mounting
‘tubes.

Matchless in Performance!
DE LUXE DOUBLE
CONE SPEAKERS

Tw

Wiite' ' Duseotive
e 5
Dealers and Tobbers  Jgi)
Tnauirie Divied . gk
ENPIRE ELEC. PRODUCTS CO.
122.134 Greems St New Yark

B00KS, PATTERNS AND DIAGRAMS oW EVERY
PORTANT RADIO GIRCUIT
Write for G

THE CONSRAD CO.

53 Park Place, Now York City

TICKLER

A

Direetly above is shown a

ing diagram for a three-circuit taner with two stages of audio
cation such as used in the handy set.
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right. The strap, on top of the cab-
inet, makes it easy to move the set
around. In Figure 2, the cabinet is
shown before installing the set. The
space at the bottom for the batteries

can be seen clearly in this illustration. |

Side view of set.

NERS' GUIDE AND CALL BOOK AND RADIQ REVIEW
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KIT PANELS WITH GOLD

The back may be hinged to facilitate |

installing_and connecting up the bat-
teries. Figure 3 is a close-up of the
front of the panel. Figure 4 plainly
shows the method of mounting the
tubes below the level of the pancl.

PARTS REQUIRED
1 0005 V.mabk Condenser, Conn.
Tel

1 6 Ohm Carter Rheostat.
1 Frost Jem-Jac.
2 MeloFormer

Audio  Frequency

Transformers (Unshielded).

Drun Conteel on Condenser.
7" Bakelite Panel.
¥ {17 % 5% Wood Cabinet,
a 199 t\pc CeCo Tubes.
y Binding P
r-ready Batterics

before
would
show up more clearly. A side view of
the “Handy” set is illustrated in Figure
5. This shows the model T.C.H. Tuner
controlled by the lower right-hand
knurled knob, the center knob which

taken

This photograph
wiring the set so that the p:

was

Fig. 6.—A bottom view of “Handy” set.

turns the rheostat, the unshielded audio
transformers and the home-made drum
< ntmI for the variable condenser
is made from a rheostat base as
shown. The notches in the drum for
mlnmg it, were cut with a file, A bet-
view of this is shown in Figure 6.
This presents a bottom view of the set.

DECORATION

JFORMICA is this year providing amateurs through the leading

jobbers and dealers with handsomely decorated gloss black panels
with gold decoration for the leading kits: Infradyne, 7x28 and 7x30;
Aerodyne, Bremer Tully Power Six and Counterphase; Browning-
Drake National; General Radio Universal; Victoreen Superhetero-
dyne; Universal and also two dial Madison Moore Superhetero-
| dyne; Camfield Duoformer; St. James 8 tube; Karas Equamatic
i front and sub panels and H.F.L. Nine in Line Superheterodyne.

Manuk s L 1o

urers are using ly
dull finish some of them in two colors.

d Formica panels in

The Formica Insulation Company
4659 Spring Grove Avenue
Cincinnati, Ohio

ORMICA

Hear the FORMICA
Orchestra Tuesday
9 to 10
over WLW

Formica has a
Complete Service on
Insulating Material for
Radio Manufacturers

The Radio News
Superheterodyne Book
A complete history of this most popular circuit including
full details of all patents touching on Superheterodynes.
100 Pages 9 x 12 inches fully illustrated
50c on all newsstands or direct
WE PAY POSTAGE CHARGES
ExperIMENTER PuBLIsHING ComPaNy, INC.
53 PARK PLACE  :: = NEW YORK CITY, N. Y.
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THE BREMER-TULLY POWER-SIX

A revision of the famous Counterphase Circuit to take advantage of
Power-Tubes, and improved parts.

It is casier to build, balance and operate

“The colored

for errors in wiring.

quality equal to the latest standards.

Price of Kit.

Diagrams also sold separately

ure wiring diagram furnished in each kit leaves no room

Selectivity to a satisfying degree, good range and tone
Tiwo controls for simplicity.
$41.50

For best tone with
the Power-Six or any.
sct use BT Eupho
nics. Best at an

i e S
which Tollow_shocks
contacts.

£

The BT Tuniog
el 1

1 just rig

bt waton. B

o
~estigate BT ideas

4t 60 to Tt many years.
mila) Price 41980, Brice £

BETTER TUNING

Don't miss the 10h (revised) Edition of Better Tuning. It contains inform:
you will appreciate and don't find elsewhere.
Six to a Power Six model.

1t tells how to change the Counterphase
is different, the weakness
of changing inductance with capacity and many other subjects.. PRICE 10c

BREMER-TULLY MFG. CO., Zcoit:

w

iminators and why the B-T

HAVE YOU SEEN THE NEW MAGAZINE?

The Magazine

For Men and f O) tunit;
Women Who Want O
to Become Earn a Second
Independent Income

25¢c ON ALL NEWSSTANDS

shows_the shiclded Connecticut
Telephone Variable Condenser oper-

ated by the, drum control. The paper
band for marking stations can be seen
pasted around the drum. Figure 7 is
an end view of the “Handy” set and
gives a good idea of its compactness.

Fie. 7T.—End view showing compact construc-
Tion of parts.

ince the batteries are contained
within the cabinet of this set, it can be
moved around like cuum_cleaner
and used .whereve: d. The mat-
ter of aerial and ground can be taken

Fig, 8—Set used with “pie-plate” aerial.

care of without any diffculty. A
temporary indoor acrial can be put up
read g a flexible conductor such
| e Tape? N hesss teleghione
ailable, a “pie plate” aerial such as

‘ground clamp.

shown in the illustration often gives
fine results on local stations. Another
expedient is to use a light socket aerial.
As far as the ground is concerned, a
battery clip fastened on the top of the
radiator relief valve makes a most sat-
isfactory ground connection, and h:
the advantage that it may be “connected
or 1 in an instant.
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The hook-up diagram of the three-
circuit tuner as used in the “Handy”
set is shown on a preceding page.

for your

Karas Equamatic System

Yaxles Approved Radio Products ere slcted for use i the New

Karas Equamatic System through pure merit. They are the result
of years of manufacturing experiencedn telephone and radio parts.
This wide experience has placed in Yaxley Products a certain
quality that is permancntly reflected in faultless radio reception.
Your dealer will gladly get Yaxley Approved Radio Products for

Best to Disconnect
Battery First

At certain times, the location of the
radio set must be changed and this
often means that the batteries, ground
and al must be disconnected and

you.
A
/ Regular
t Finish
( or
Gold
ﬁ Plated
A
Air-Cooled Rheostat Midget Battery Switch
Sclentfcally deslgned o give corsect very. eficient Alamentiemtl (i,

ym. ished complete with “On” and “Ofi”
late s ilustrated. Quick make and

o
ge and carrying capacity.
“camplete with Bakelite knob

Obin Bhoat:._.(..

Disconnect the batteries st before removing

v
[
X5

ot

193fidget Battery Switch..
C6ia’Piaied

a,

In this case,

2

o

=

0

Zioiding shart cirenite and blown out
tubes.

>

=

oy

.

Open Circuit Jack Interstage Jack

These Jacks are a happy selection for your new Equamatic. are sturdy. Springs
are of phosphor Lronze with pure silver contacts. One nut mounting.

An Improvised Vise for

Gluing Cabinet No. 1—Open Circuit i
Gad Plat X : 75

Nosatuicestage Jook [

— G riel e S T 5105

A vise is not an absolute necessity
in gluing the joints of a radio cabinet.
juct after finishing a job a constructor
was unable to locate a conventional
wooden vise for holding the work in
place until after the glue had set. The

Cokle Covioy Plug

0 Cable Connector Plug for quickly and conveniently
pattery wires will give you a new kind of

The No.
disconnect

nnecting and
action from cable plugs.

-.$400

For use with binding posts. .

At your dealer’s. 1/ he cannot supply Jowond 1t
name with your order to

Yaxley Mfg. Co.

Dept. Y 9 So. Clinton Street, Chicago, IIl.
164-PAGC

L) T
hing for the Esperimenter

o
and cl
ioplo i -t mawer

How the small piece of wood is used as @ iy ,,‘,H“m” e
Vide. Sl reindois
A

ingenious way in which he solved this e Cotpon for e i?,",,,f‘f.‘\"’mm

t
difficulty is shown in the photograph = o B
e

o lons torestod

A piece of wood was nailed at the top
of the cabinet in such a way that the
sides were kept exactly in place. Small
brads were used. The hnds and the
woad were removed after the glue had
set and before the cabinet received its
final coat of shellac.




RADIO
NEWS

Amateurs Handibook

by the most eminent
Radio Experts
|

o0

EXPERIMENTER PUBLISHING COMPANY;, INc.
NEW YORK

3rd EDITION

So huge has been the demand for the first two issues of “RADIO

NEWS” AMATEURS’ HANDIBOOK that they are entirely sold
out. Now a third edition is ready, completely revised and brought

up-to-date.

Here are a few of the features: Complete separate articles on constructing the fol-
lowing Receivers—Crystal Receiver, Radio News Laboratory (6 tube) Receiver,
Single Control Regenerator, Roberts circuit, Bell Wire Receiver, Autotransformer
Receiver, 4 Tube-Dyadyne, Duodyne, Browning-Drake Regenaformer, Portable
Receiver, Experimenter T.R.F. Set, the Infradyne, a Super Heterodyne, etc

Also big articles on a three-foot cone speaker, latest model wave traps, Amplifier and “B”
Supply unit, and many other features.

+ issued—DON'T' MISS 1T
Pictures and Diagrams.

50c— ON ALL NEWSSTANDS

If your dealer cannot supply you write direct

EXPERIMENTER PUBLISHING CO.,, Inc., 53 Park PL,, New York

This is the finest edition of the Amateurs’ Handibook e
116 Pages—size 9 x 12, Tlustrated wi
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A Vernier Tuning
Condenser

‘ A vernier condenser giving a very
be constructed by

fine adjustment m

arranging two brass plates in the man-
ner indicated by the diagram. The
plate A is rigidly supported on a strong
bracket, but the plate B may be moved
towards A by pressure of the adjusting
screw C.

A vernier tuning condenser. The plate A is

b S A o R

The rate of change of capacity will
depend upon the distance between the
point where the screw touches the plate
and the hottom of the flexible bracket.

A sheet of mica should be stuck on
to the plate A with shellac varnish to
prevent ing, and a bake-
lite e ndle will be found a
great on ort  wave-
lengths.

convenienc

Method of Improving
Wiring of the Set

In wiring a receiver for exhibition
purposes where it is essential that every
wire should be accurately bent to shape
it is very convenient to construct a
rough wooden model of the basehoard
with the various parts in position.
1s may be substituted readily for
terminals, soldering tags, etc., and as
long as the relative positions of the
points of connection are strictly ad-
hered to the remainder of the construc-
tion may be quite rough. Not only
does this method of wiring ensur
neat app of the finished
er, but it enables a series of ex-
iments to be carried out to ascer-
tain the system which will give the
shortest and most dircct wiring.

ance

oo

pes




