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Radio Listeners
Oy Guide and ll Book ¢

ITH this number, we present the new combined Rabio
Review and Rapio ListeNers’” GUbE and CaLL Book to our
readers.

‘We hope that our friends will be as pleased with this first
issue as we ourselves are. We are proud of our new mag-
azine. We have spared no cost or effort and we feel that we have
achieved something, i in | bmh the appearance nnd contents nf lhls xmlml
issue, that surpa: and
allracnveness—ﬂll dm Lhe two separate old pubhcnuom had to offer.

A change in the publication plans, as announced in the last issue
of Ranio REviEw, makes this the March number instead of the February
number which was originally planned. The next issue will be the June
number.

Proud as we are of what we have accomplished in the new Rabio
REVIEW we realize also that the new magazine is in its beginning. We
look forward to of further and are eager to
seize on all means to open up further avenues of enjoyment and infor-
mation for our readers, in all directions that may present themselves.

To help us to do this, and because we desire above all things to
keep up the close wnrklng relation with our readers which has been
built up through our previous efforts—a relation which we value as one
of the chief gratifications and sources of encouragement in our work—
we should be very glad to hear from our readers at the outset as to
how they like the new plan of the combined magazines, how well this
number has met their expectations, and what other features they
would like to see incorporated, or what present ones further developed,
in our and their—new Rapio ReviEw.
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RADIO BROADCAST STATIONS OF -
THE UNITED STATES
Indexed Alphabetically by Call Letters

The following list 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. The list also serves another purpose and that
is for logging the stations received. On the blank side of the page, alongside of a station which has been received on your set,
the date, time and dial settings can be written directly on the page. >
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KDhUKA—[‘ittsburgh, Pa. (Transmitter is in East Pittsburgh)— A e T
Vestir Electric and C Var. 309.1 970 Eastern

KDLR—Devils Lake, N. D.—Radio Elec. Co. & Wilson Ins.
Agency.

5 231 1300 Central
250 1200 Eastern
50 246 1220 Pacific
100 209.7 1430 Pacific
1000 340.7 880 Central

KDPM—Cleveland, Ohio.—Westinghouse Elec. & Mfg. Co.
KDYL—Salt Lake City, Utah—Newhouse Hotel .
KDZB—Bakersfield, Calif.—Frank | s

n, Nebr.—Nebraska Buick Auto Co. .

KF KFAB—Lincoln, Nebr.
Flectrical Equipment Co. and McArthur

KFAD—Phoenix, Ariz.
Bros. Mercantile Co. . 100 273 1100 Mountain

KFAF—San Jose, Calif.—Alfred E. Fowler, Montgomery Hotel 50 217.3 1380 Pacific
KFAJ—Boulder, Colo.—University of Colo. ..... ... 100 261 1150 Mountain
KFAU—Boise, Idaho.—Boise High School 750 282.8 1060 Pacific
KFBB—Havre, Mont.—F. A. Buitrey Co. 50 275 1090 Mountain
KFBC—San Dicgo, Cal—W. K. Azbill, 5038 CIiff Place. 10 224 1340 Pacific
KFBG—Tacoma, Wash.—First Presbyterian Church - = 50 250 1200 Pacific
KFBK—Sacramento, Calif —Kimball-Upson Co, 607 K. St. ... 100 243 1210 Pacific
KFBL—Everett, Wash.—Leese Bros. 2814 Rucker 100 224 1340 Pacific
KFBS—Trinidad, Colo.—School Dist. No. 1 ... ..... 15 238 1220 Mountain |
KFBU—Laramie, Wyo—The Cathedral, Bishop N. S. Thomas, 500 270 1110 Mountain
KFCB—Phoentx, Ariz—Niclsen Radio Supply Co., 811 N. Cen-
tral Ave. 3

.. 100 238 1260 Mountain
KFCF—Walla Walla, Wash.—Frank A. Moore, 707 Baker Bldg. 100 256 1170 Pacific
KFDD—Boise, Idaho.—St. Michaels Cathedral 50 278 1080 Pacifi
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KFDI—Corvallis, Oregon—Oregon Agricultural College 500

1060 Pacific

KFDM—Beaumont, Tex.—Magnolia Petroleum Cs
.veport, La.—1st Baptist Church .
KFDY—Brookings, S. Dakota—south Dakota State (

Agmcnlmral & Mechanic Arts. .

100

100

Soutl
KFEC—Portlanc

500 3
1200 Central |

213

231
248

950 Central

1100 Central

1300 Central

1210 Pacific |

KFEL—Denver,

254 1180 Mountain

500 268 1120 Central I T
Togg, ldahofﬂunker Hill & Sullivan Mining nnd =t
Concentrating Co. 233 1200 Pacific ‘
> 242 1240 Central ol
KFF 2751090 Central [
KFGC—Baton Rouge, La.—Louisiana State University 268 1120 Central ‘ | |
KFGH—Stanford University, Calif—Leland Stanford Junior = T
University . 500 270 1110 Pacific b )
KFGQ—Boone, lowa—Crary Hardware Co. 10 226 1330 Central 1
KFHA—Gunnison, Colo.—Western State-College of Colo. 50 252 1190 Mountain | e
KFHL—Oskaloosa, Towa—Penn. College T 10 240 1250 Central [
KFI—Los Angeles, Calif—Earle C. Anthony, Inc. 3000 4685 640 Pacific
K Portland, Oregon—Benson Polytechnic Institute . 100 248 1210 Pacific |
KFIQ—Yakima, Wash—First Methodist Church. 100 256 1170 Pacific
KFIZ—Fondulac, Wis—Daily Commonwealth & Wis Radio
Sales, 22 Forest Ave. ....ooeeere 100 273 1100 Central
KFIR_Marshalltown, lTowa. 10 248 1210 Central ]
KFJCTt‘llfuftEon City, K 1072188 1370 Central oty e I = ‘ |
500 261 1150 Central | e
KFIT—Astoria, Oreg—Liberty Theatre (1. 1. Marsh).~ 10 246 1220 Pacific I [
KFIM—Grand Forks, N. D—University of N. D. .. 100 278 1080 Central
KFIR—Portland, Oreg.—Ashley C. Dixon & Son. . o 50 263 1140 Pacific s A
Ki ar Falls, Ia—lowa State Teachers 50 258 1160 Central i
KEFJY—Fort Dodge, 50 246 1220 Central |
KFJZ—Fort Worth, Tex—Southwestern I
Semin: 50 254 1180 |
50 273 1100 ) e e
KFKU—Tawrence, Kansas—University of Kansas. ... 1090 Ere

1040 Central

KFKX—Hastings, Neb—Westinghouse Elec. & fg. Co.

1330 Central

KFLR—Albuquerque, N. Mex.—University of New Mexico. 100 254 1180 Mountain T
KFLU—San Benito, Tex—San Benito Radio Club. 236 1270 Central EEy
Rockford, Tll—Swedish Evangelical Mission Church . 100 229 1310 Central R REE R o

KFLX—Galveston, Tex—Geo. R. Clough, 1214-40th

1250 Central

1100 Central

1000 Central

|

KFMW—Toughton, Mich—M. G. Sateren, 127 Blanche St. .

KFMX—Northfield Minn—Carleton College .

henandoah, Towa.—Henry Field Seed Co.

|

KFOA—Seattle, Wash—Rhodes Di Stor

KFOB—Burlingame, Calif.—Burlingame Chamber of Commerce

155k

Tasal

(Albert Sherman). 50 220 1360 Pacific il
"KFOT—Moberly, Mo.—Moberly High School. 10 2420 1240 Central )
KFON—TLong Beach, Calif.—Echophone Radio Shop. Gl G. T
Nichols). 500 233 1200 Pacific et

_ KFOO—Salt Lake City, Utah—Latter Day Saints ints University. 250 2361270 Pacific | T =
KFOR—David City, Neb—David City Tire & Elec. Co. (Howard T T [ o]

A. Shuman). 00 226 1330 Central | | e | faea
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KFOT—Wichita, Kans.—College Hill Radio Club (College Hill i [ )
Methodist Church), 50 231 1300 Central | | |
KFOX—Omaba, Neh—Technical High School XBoard of o | |
cation). 100 248 1210 Central | |
KFOY—St. Paul, Minn—Beacon Radio Service (M. G. Gold- I |
berg) 711 Dayton Ave. 50 252 1190 Central £S5 |
KFPL—Dublin, Tex—C. C. Baxter, 205 Crafton St. 15 952 1100 Central | I
KFPN—Greenville, Tex—New Furniture Co. T0 242 1240 Central | | B
KFPR—Lus Angeles, Calif.—Los Angeles County l‘orescry I o
Dept. 500 231 1300 Pacific | |
KFPW—Carterville, Mo.—St. Johns M. E. Church, South. 20 258 1160 Central | | I
KFPY—Spokane, Wash.—Symons Investment Co. 100 266 1130 Pacific = |
KFQA—St. Louis, Mo—The Principia, 5539 Page Ave. 100 261 1150 Central
KFQB—Fort Worth, Texn.—Searchhghﬁ !’nhhshmg Go, 408
Throckmorton St. 150 263 1140 Central |
KFQP—Iowa City, Towa—Geo. 5. Garson, I 906 B College T
ShEa 10 224 1340 Central & |
KFQU—Alma (Holy City) Calif.—W. B. Riker 00 217.3 1880 Pacific | |
KFQW—North Bend, Wash.—Carl F. Knierim ............... B0 215,7. 1800 Pauificr & | 70 | wee | ()
KFQ: Hnllywuoﬂ, Calif —Taft Products Co,, 5653 De Longpre | e
50 226 1330 Pacific | !
l(BRlFBeevllle, Tex. P50 248 1210 Central | I
RFRO—San Francises, Callt.—Ciky of Paris Dfy Goods.Co. 50 268 1120 Pacific | 7
KFRM—Fort Sill, Okla—Lieut Jas. P. Boland. 50 242 1240 Cenmtral | e
KFRU—Columbia, Mo, —Stephens College. 500 499.7 600 Central | | I
KFRW—Olympia, Wash—United Churches of Olympia. 50 2188 1370 Pacific | | i
KFRY—State College, N. Mex.—New Mexico College of Agri- | ] i
culture and Mechanic Arts 50 266 1130 Mountain | =2
KFSG—Tos Angeles, Calif—Hicho Park Evangelistic Ass's, 1100 alaa=an
Glendale Blvd. 500 275 1090 Pacific R
KFUJ—Breckenridge, Minn—Hoppert Plumbing & Heatmg = |
Co. and F. H. Rettig, 120 North Fifth St. .. .. 50 242 1240 Central [l ‘
KFUL—Galveston, Tex—Thos. Groggan & Bros. Music Co., | i
2126 Market St. ... 50 258 1160 Central | ‘ ‘ ‘ ‘
RFUN—Colorado Springs, Color—W. D Corley, Cascade Ave, | 100 2421240 Mountain I S T
KFUO—St. Louis, Mo—Concordia Seminary .. 500 5451 550 Central | e
KFUP—Denver Colo—Fitzsimons General Hospital . 50 234 1280 Mountain | e SR
KFUR—Ogden, Utah—Peery Building Co., 420-25th St. 50 224 1840 Pacific | [t
KFUS—Oakland, Calif —Louis L. Sherman, 529-28th St 50 256 1170 Pacific | Tarfeingh
KFUT—Salt Lake City, Utah—University of Utah. .. 100 261 1150 Pacific
RKFUU—Oakland, Calif—Colburn Radio Laboratories, 3020
BroadWa¥er ey siose ot ... 50 220 1360 Pacific |
KFUV—Springfield, Mo—G. Pearson Ward, 236 W. State St. . 10 252 1190 Central SrEEE
KFVD—San Pedro, Calif.—McWhinnie Elec. Co, 1825 So. ] Tl
Pacific Ave, 50 2054 1460 Pacific | | |
KFVE—St. Louis, Mo—Film Corp. of America, 6800 Delmar I T T
Blvd. ... e 500 240 1250 Central | [
KFVG—Independence, Kans—First Meth, Episcopal Church, 10 236 1270 Central |
KIFVH—Manhattan, Kans—Whan Radio Shop, 221 Poyntz St. 15 218.8 1370 Central Tl
KFVI—Houston, Tex.—Fifty Sixth Cavalry Brigade, Head- TR
quarters Troop .. 10 240 1250 Central | P g
RFVN—Welcome, Mimn—Carl B Bagley. 50 227 1320 Central s T
KFVR—] Denver, Gl (ot Trers sl Woorligh Watieh, ST
oute 50 244 1230 Mountain |
KFVS— C1oe Gmlnicau Mo.—Cape Girardeau Battery Station, T
(Oscar C. Hirsch). 50 224 1340 Central i
KFVU—Eureka, Calif —Standard Publishing Co., 537 G. St 5 200.7 1430 Pacific loar
500 2461220 Pacific | T

KFVW—San Diego, Cal.—Airfan Radio Corp,, 402 B. St. ....
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KEVY—Albuguerque, N. Mex—Radio Supply Co., 413 West ] T
Central Ave. 0 250 1200 Mountain | {
WA= Oye; Thi—Tvyilig Bioa 06, 20 Kiwl Ave) 500 %) Lol | 1
KFWB—Hollywood, Calif.—Warner Bros. Pictures (Inc.), 5842 | |
Sunset Bl\,d §U 252 1190 Pacific I |
500 266 1130 Central |
250 2142 1400 Central I‘
KFWH—Chico, Calif.—F. Wellington Morse, Jr, 522 Grand ]
ve., Oakland, Calif. 0 254 1180 Pacific i
KFWIASo San Francisco, S e ‘
205 Wiley B. Allen Bldg., San Francisco, Calif. .... 500 226 1330 Pacific
KFWM—Oakland, Calif—Oakland Education Society, 1136
Bella Vista Ave. 0 2068 1430 Pacific |
KFWO—Avalon, Calif.—Lawrence Mott. .. 250 2111 1420 Pacific ]
KEWP—Brownsville, Tex—Rio Grande Radio Supply House. 10 2742 1400 Central
. KFWU—Pmeville, La—Louisiana College ... 100 238 1260 Central
KEWV—Portland, Ore—Wilbur Jarman, 585 B 58 S&; So. 50 2126 1410 Pacifi
KFXB—Big Bear Lake, Calif.—Bertram O. Heller ... 500 202.6 1480 Pacific | | =
Santa Maria, Calif—Santa Maria Valley R. R. Co. .... 100 209.7 1430 Pacific
KFXD—Logan, Utah—L. H. Strong (Packard Motor Co.) .. 10 2054 1460 Mountain |
KFXE—Waterloo, lowa.—Elcctrical Research & Mfg. Co. .... 10 230 1270 Central |
KFXF—Colorado Springs, Colo—Pikes Peak Broadcasting Co.
6 Hagerman Building. . . 500 250 1200 Mountain
KFXH—EI Paso, Tex—Bledsoe Radio Co., 2857 Montana St. .. 50 242 1240 Central
KFXJ—Denver, Colo.—Mountain States Radio Distributors,
917-14th St. 0 2157 1390 Mountain
R XN—Beaumont, Tex—Neshes Hloctric Co, 250 Crockett St 0 237 1320 Ceniral T
KFXY—Flagstaff, Ariz.—Mary M. Costigan (Orpheum Theater) 50 205.4 1460 Mountain e
KEFYF—Oxnard, Calif.—Carl's Radio Den (Newcomb Radio Co.) 10 205.4 1460 Pacific o e o e e
KFYJ—Houston, Tex. (Portable)—Houston Chronicle Pub. Co. 10 238.0 1260 ]
KFYR—Bismark, N. D—Hoskins-Meyer Inc,, 200 Fourth St. . 10 248 1210 Central T
K KGB—Tacoma, Wash—Tacoma Daily Ledger. ... 100 250 1200 Pacific
KGO—Oakiand, Calif.—General Electric Co. ... 3000 361.2 830 Pacific =
RGTT—San Francisco, Calif.—Glad Tidings Tabernacle. - 50 234 1280 Pacific e
KGW—Portland, Ore—Portland Morning Oregonian. 500 4915 610 Pacific
RKGY—Lacey, Wash—5t. Martins College. 50 246 1220 Pacific I T
K KHT—Los Anzeles, Calif—Times Mirror Co, 100 N, Broadway. 500 4052 740 Pacific 1 T
KHQ—Spokane, Wash.—Louis Wasmer 500 273 1100 Pacific I T
KIBS—San Francisco, Califl—Julius Brunton & Sons Co, 1860 T
Bush St. 220 1366 Pacifie |
FIR—Sexttls Wesh—Northwst Tadio Servies Go., O11 Term-
inal Sales Bldg. 1000 3844 780 Pacific
K KTDS—Tadependence, Mo—Reorganizel Chureh of Teiiis
Christ of Latter Day Saints. .. 1000 4409 680 Central
o) Galif —Warner Bros. Tadio Supplies G, 2501
elegraph Ave. ... 252 1200 Pacific /
KLX——Oakland, Calif—Oakland Tribune 500 5082 590 Pacific i
¥ KLZ—Denver, Colo—Reynolds Radio Co, 1534 Glenarm Place. 250 266 1130 Mountain o
KMA—Shenandoah, Towa—May Seed & Nursery Co. 500 252 1190 Central T T
KMJ—Fresno, Calif.—Fresno Bee. 50 234 1280 Pacific ‘ T
KMO—Tacoma, Wash—Love Blec, Co, 818 North L St. 100 250 1200 Pacific T
KMOX—St. Louis, Mo—Mayfair Hotel ... 1000 261 1150 Central R e
RNTR—Los Angeles, Caif—K. 3 Turner Fadio Gorp. (Oliver g
S. Garretson), 1517 N. Wilton St. 238 1260 Pacific el
K KNRC—Tos Angeles, Calif—Clarence . Juncas, 8083 Santa TG
Monica Bivd. ..... 250 2082 1440 Pacific | s
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KNX—Los Angeles, Calif.—Los Angeles Evening Express, 6116 | | | | |
Hollywood Blvd. 890 Pacific i | |
K KOA—Denver, Culo~Gemral Electnc Co., 1370 Krameria S 930 Mom:xﬂ’A | e \___‘_
KOB—State College, N. Mex.—New Mexico College of Agri- | | | I
culture and Mechanic Arts. 000 348.6 860 Mountain | | |
KOCH—Omaha, Neb.—Omaha Central High bchool 250 258 1160 Central | . I
KOCW—Chickasha, Okla.—Oklahoma College for Women. 200 252 1190 Central | 1
KOIL—Council Bluffs, lowa.—Monarch Mfg. Co. 278 entral |

K KPO—San Francisco, Calif.—Hale Bros. . ) 4283

700 Pacific

KPPC—Pasadena, Calif.—Pasadena Presbyterian Church. 50 22

1310 Pacific

I’ﬂ’l((,—ﬂlm:hnl, Tex—Post Dispatch, 500 296.9

1010 Central

—Pasadena, Calif.—Pasadena Star-News.

3156

950 Pacific

500 212.6

1410 Pacifie

K KQP_Pamnnd Oregon—H. B. Read, 441 Sixth St.
KQV—P]Lusburgh, Pa—Doubleday-Hill Electric Co., 719 Lib-

500 275

1090 Eastern

KQW— Szn Jnsz, Cal = Baptist Church, Montevina Ave. 500 231

1300 Pacific

KR KRE—Berkeley, Calif.—Berkeley Daily Gaazette. .. 100 256

1170 Pacific

880 Central

KSAC—Manhattan, Kas,—Kansas State Agricultural caue'ge, . 500 840.7
KSD—St. Louis, Mo.—Post Dispatch. 500 545.1

550 Central

KSL—Salt Laks Gity, Utah~—Radio Service Corf. of UTal 505
Templeton Building.
KSO—Clarinda, lowa—A. A. Berry Seed Co.

1000 299.8
500 242

... 1000 240

1000 Pacific
1240 Central -
1250 Pacific

K KTAB—Oakland, Calif.—Tenth Ave. Baptist Church. .
KTBI—Los Angeles, Calif.—Biblc Institute of Los Angeles, .. 750 203.0

1020 Pacific

KTBR—Portland, Oregon—Brown’s Radio Shop, 172-10th St. 50 263

1140 Pacific

KTCL—Seattle, Wash—American Radio Telephone Co.

1000 3059

980 Pacific I

KTHS—Hot Springs, Ark—New Arlington Hotel Co. . 3748

800 Central

KTNT—Muscatine, lowa—Norman Baker. 256

1170 Central

KTW—Seattle, Wash.—First Presbyterian Church, .

1543

660 Pacific

250

K KUO—San Francisco, Cal—Examiner Printing Co. .
KUOM—]
KUSD-

issoula, Mont.—University of Montana. . 244

1230 Mountain

e

278

|

I

|

1200 Pacific |
a

|

1080 Central

KUT—Austin, Tex—Univers 500 231

1300 Central _

K KVOO—Bristow, Oklahoma—Voice of Oklahoma. ........... 500 3748

800 Central

wawut_tedar Rapids, Towa—H, F. Paar, 1444 Second Avenue,
500 278

1080 Central |

KWG—Stockton, Calif.—Portable Wireless Telephone Co., 50

East Market, St. 50 248

1210 Pacific

KWKC—Kansas City, Mo.—Wilson Duncan Studios, Welby
Building. 100 236

1270 Central |

KWKH—Kennonwood, La—W. G. Patterson, 406 Market St. . 500 261

1150 Central |

KWSC 'ullman, Wash.—State College of Washington.
KWUC—Le Mars, Towa—Western Union College.

8.6

0 252

860 Pacific

1190 Central

KWWG ille, Tex—City of ille, Board of City
Development. 500 278 1080 Central
KYW—Chicago, Tlinois—Westi Blectric & P
K ing C o 5354 560 Central P
RZN—Oskiand, Calif—broston D. Allen, T3th & Harrison Sta— 100 240 1250 Pacific e

NAA—Arlington, Virginia—United States Navy. ..... 4345

WAAB—New Orleans, La—Valdemar Jensen, 137 So. Saint

ick St. 2 268
5 258
278

1120 Central

3 1160 Central |

|
690 Eastern =
|
|
|
|
|

1080 Central |
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w WAAM—Newark, N. J—L R. Nelson Co,, 1 Bond St. (This Tl ] i
smuon is temporarily broadeasting from New York, i i
. Y. under call WBPI) - 00 263 1140 Eastern | ‘ ‘ ' i
WAAW*Omahn, Neb—Omaha Grain Exchange. 500 278 1080 Central el
WABB—Harrishurg, Pa—Harrisburg Sporting Goods Co. .... 10 260 1130 Eastern |
Wb—Ashev le, N. C.—Asheville Battery Co., 19 nywood T 7
20 254 1180 Central | ( |
WAB[—BL!\g»r, Me.—First Universalist Church. 100 240 1250 Eastern | | |
WABO—Rochester, N. Y.—Lake Ave. Baptist Church (I{lck- 1
son Electric Co.) 100 278 1080 Fastern | ’ et
WABQ Haverford, Pa—Haverford Collogs Radio Clab. 100 261 1150 Hastern [ |
WABR—Toledo, Ohio—Scott High School. 50 263 1140 Central | ]
‘WABW-—Wooster, Ohio.—College of Wooster. . 50 206.8 1450 Eastern | | |
WABX—Mount Clemens, Mich. (nesr)fﬂemy B Joy, 1690 =
Penobscot Building, Detroit, M 500 246 1220 Central |Gl
WABY—Philadelphia, Pa—John Mu\galdl, Jr, 815 Kimball 5t 50242 1240 Fastorn [
WABZ—New Orleans, La—Coliseum Place Baptist Church. .. 50 275 1090 Central
‘WADC—Akron, Ohio—Allen Theater (Allen T. Simmons). .. 500 258 1160 Eastern
WAFD—Port Huron, Mich.—Albert B. Parfet Co., 1432 Mili-
tary Road. . 500 275 1090 Central
‘WAGM—Royal Oak, Mich.—Robert L. Miller. 50 258.6 1160 Central
‘WAHG—Richmond Hill, N. Y.—A. H. Grebe & Co. 500 315.6 950 Eastern
WAIT_Taunton, Mass—A, H. Waite & Co,, 32 Weir St 10 229 1310 Fastern
‘WAIU—Columbus, Ohio.—American Insurance Union. ... 500 2939 1020 Central
WAND—Sinmeapolfs, Minn—Fubbard & Co. (Twin Oty Bar- 1
ber College, Marigold Gardens). 500 244 1230 Central |
‘WAPI—Auburn, Ala.—Alabama Poly‘f_echmc Institute. . 500 248 1210 Central |
WAKC—Mchmd Tillside, Mass.—American Radio & Research
100 261 1150 Esstern
WBA‘\—WesL Lafayette, lnd,—l"nrdne University. 250 278 1100 Central |
WBAK—Harrisburg, Pa.—Pennsylvania State Police. B 500 275 1090 Eastern
WBALBaltiniore, Md—Consolidated Gas, Flectric Tight &
Power Co. 1000 3748 1800 Eastern
WEAO—Decatar, T—James Villiin Usive 100 270 1110 Central | e
“WBAP—Fort Worth, Texas—Star Telegram .. ... 1500 4759 630 Cenwral | | i
WBAX—Wilkes-Barre, Pa—John H. Stenger, Jr. 66 Gilder ] ‘ | ‘ 1
ec.. 100 256 1170 Bastern | | |
WBBL—Richmond, Va.—Grace Covenant Presbyterian Church. 100 229 1310 Eastern 1 1 ]
WHB\i—Chic:én, Tll.—Atlass Investment Co., 1554 Howard St. 1500 226 1330 Central 1 I 1
WBEP—Petoskey, Mich—Petoskey High School. 200 238 1260 Central I
WEBR—Rossville. N, Y—Peoples Pulpit Ase's, 121 Columbia T
Heights, Brooklyn. . 500 273 1100 Eastern
WEBS—New Orleans, La—First Baptist Church: 50 252 1190 Central T
WBBW—Norfolk, Va—Ruifner Junior High School. 50 222 1350 Bastern T
‘WBBY—Charleston, 8. C.—Washington Light Infantry. . 10 268 1120 Eastern T [i
WECN- cago, 11l.—Foster & McDonnell, 728 W. 65th St.. 500 266 1130 Central [i 1
WEBZ—Chicago, Tl (Portabley—C. L. Garrell, 1506 North (R
- American Building. . 50 2157 1390 ’ o]
WBDC—Grand Rapids, Mich—Baxter Laundry Co. T 50 2561170 Central T
WBES—Takoma Park, Md—Bliss Electrical School.......... 100 222 1350 Eastern ]
¥ WBOQ—Richmond Hill, N. Y.—A. H. Grebe & Co, 70 Van I
Wyck Boulevard. 100 - 236 1270 Eastern 1 ‘ |
WEFI—New York, N, Y—Warner Bros. Theatre, (WAAM & T
Newark, N. J. is temporarily broadcasting from New ] . |
York, N. Y. under call WBPT) 500 263 1140 Eastern |
WﬂRC—Blnnmghsm, Ala.—Bell Radio Corpomuon, 1913 Fxfdl i ‘ I
LN 10 248 1210 Central
WBRLWllkes Barss, Pa—Balimors Radle Trchangs, 17 W- =
Northampton St. 100 231 1300 Eastern | | l
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WBT—Charlotte, N. C—Charlotte Chamber of Commerce. (C.
C. Coddington). .

1090 Eastern

‘WBZ—Springfield, Mass.—Westinghouse Elec. & Mig. Co.

900 Eastern

'WBZA—Boston, Mass.—Westinghouse Elec. & Mig. Co.

1240 Eastern

‘WCAC—Mansfield, Conn.—Connecticut Agricultural College. . 500 275 1090 Eastern
WCAD—Canton, N. Y.—St. Lawrence University. 250 263 1140 Eastern
WCAE—Pittsburgh, Pa.—Kaufmann & Baer Co, 6th and Bey A
Smithfield Streets. 500 461.3 650 Eastern
WCAH—Columbus, Ohio.—Entrekin Elec. Co., 321 W. 10th Ave. 500 266 1130 Central |
WCAJ—University Pl, Neb—Nebraska Wesleyan University. 500 254 1180 Central | |
'WCAL—Northfield, Minn.—St. Olaf College. - 500 3369 890 Contral i
WCAO—Baltimore, Md.—Albert A. and A. Stanley Brager. .. 100 275 1090 Eastern
wcmuw;shmmn, D. C.—Chesapeake & Potomac Telephone 5
500 4685 640 Eastern
WCAR—S:n Avtou, Tele Souies T Cito of T
824 North Navarro St. 500 263 1140 Central
‘WCAT—Rapid City, S. Dak—South Dakota State School of =
Mines. 50 240 1250 Mountain |
WCAU—Phil ia, Pa—Universal e | )
ham & Co.) 500 278 1080 Eastern B
WCAX—Burlington, Vi—Univesity of Vermont. 100 250 1200 Eastern T
WCBA—Allentown, Pa. Charles W. Hoimbach, 1016 Allen St. 15 254 1180 Bastern =

WCBC—Ann Arbor, Mich—University of Michigan.

1310 Central

WCBD—Zion, IL—Wilbur G. Voliva. ..........

870 Central

WCBE—New Orleans, La.—Uhalt Bros. Radio Co 200 Camp
St. %

5 263 1140 Central |
WCBG—Pascagoula, Miss. (Portabie)—Howard 5. Williams- . 10268 1120 | | &z
wan—omm Miss. (near)—University of Mississippi. 50 242 1240 Central [ [ I
‘WCEM—Baltimore, Md.—Hotel Chateau (Chas. Schwarz). 50 229 1310 Bastern I | B
wCBQ—Vashvllls, Tenn.—First Baptist Church, 100 236 1270 Central
R—Providence, R. I. (Portable)—Chas. H. Mes;ter, a2 =
Doyle Ave. . 30 2054 1460
WCCO—St. Paul-Minneapolis, Minn—Washbur; Cxosby Co. .. 5000 4164 720 Cemtral | | | )
WCEE—Elgin, Tll. (near)—Liberty Weekly. - 71000 275 1090 Central
WCLO—Camp Lake, Wis—C. B. Whitmore. 2311300 Central =)

‘WCLS—Joliet, Ill—Harold M. Couch. ....

150 214.2 1400 Central

WCSH—Portland, Me—Congress Square Hotel Co. 500 256 1170 Eastern
WCSO—Springfield, Ohio.—Wittenberg College. . 100 248 1210 Central
WCUW—Worcester, Mass—Clark University. .. 250 238 1260 Eastern |

WC\vs_rroviden:e, R. I (Portable)—Chas. W. Sclen, 69
xchange St.

100 209.7 1430

WCXAPonuzc, Wich D ol e b

- 2500

5169

580 Central

DAD—Nashville, Tenn—Dad’s Auto Accessories Inc, 160

Eighth Ave. North 226 1330 Central |
‘WDAE—Tampa, Fla—Daily 273 1100 Eastern el =k
WDAF—Kansas City, Mo.—Kansas City Star. . 500 865.6 820 Central I
WDAG—Amarillo, Texas—J. Laurance Martin. . 100 263 1140 Central [ |
‘WDAY—Fargo, N. D.—Radio Equipment Corp. - 50 261 1150 Central |
WDBC—Tancaster, Pa—Kirk, Johnson & Co, 16 W. King S50 258 1160 Fastern Tesik
WDBE—Atlanta, Ga~Gllhsn-Schoen Elec. Co, 35 Cone St. 100 270 1110 Central [
‘WDBI—R a—Richardson-Wayland Electric Corp., 106 ) 1

Church sg S, W. 50 229 1310 Eastern |
‘WDBK—Cleveland, Ohi F. Broz Furniture, Hd\ve and | ‘ o |

Radio Store, 11918 Union Ave. 100 227 1320 Eastern | hast
‘WDBO—Winter Park, Fla—Rollins College. 500 - 240 1250 Eastern =
'WDBR—Boston, Mass.—Tremont Temple Baptist Church. ... 100 261 1150 Eastern Sl il
‘WDBZ—Kingston, N. Y—Boy Scouts of America (Ulster =00

County_Council). 10 233 1290 Eastern I
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‘WDCH—Hanover, N. H—Dartmouth College +... 100 256 1170 Eastern |
(fman=titiioon Tenn—Chattanooga Radio Co,, 540 1 1
MecCallie 500 256 1170 Central | |
WDRC—New Hmen, Lonn_Doomue Radio Corporation, 115 I
Crown St. . 100 268 1120 Fastern |
WDWF—Cranston, K. L—Dutce W. Flint. 500 4409 680 Bastern | |
WDZ—Tuscola, Tl—Jas. L. Bush. 10-100 278 1080 Central | |
WEAF—New York, N. Y.—American Telcphone & Telg. Co., o 7‘ i "‘ P T
195 Broadway - 5000 4915 610 Eastern |
WEAH—W\chna, Kans—Hotel Lassen (Righy Gray Hotel o) 50 268 1120 Central e
WEAI— Y.—Cornell Universit; 500 254 1180 Eastern A=
W EAM—Nnrth Plainfield, N. J.—Borough of North Plainfield
(W. G. Buttfield) 250 261 1150 Eastern
WEAN—_Providence, K. L—Shepard Co. .. 500 270 1110 Eastern
WEAO—Columbus, Ohio—Ohio State University. 500 293.9 1020 Central = ]
WEAR—Cleveland, Ohio.—Goodyear Tire & Rubber Co. . 750 389.4 770 Eastern |
WEAU—Sioux City, lowa—Davidson Bros. Co. .. 100 275 1030 Central _ =
WEAY—Houston, Texas—Iris Theatre (Will Horowitz, Jr.) 500 270 1110 Central e e [P
WEBC—Superior, Valter C. Bridges, 100 242 1240 Central ==
‘WEBD—And; Electrical i & Service Co. 16 246 1220 Central e [ T
WEBE—Cambridge, Ohio—Roy W. Waller, 819 Wall Ave. 10 234 1280 Fastern
WEBH_CMcaga, Til—Edgewater Beach Hotel Co, 5349 Sher- oy A
idan Road. ..... 1500 370.2 /810 Central
WEBJ—New York, N. Y—Third Ave. Railway G, 2996
hird Ave. 500 273 1100 Eastern
WEBK—Gund Rapids, Mleh,—qund Rapids Radio Co., e T e e
iamond Ave. S. E. 100 242 1240 Central
WEBL—United States (Portable)—Radio Corp. of “Ameriea 1002201330 ]
WEBM—United States (Portable)—Radio Corp. of America. . 100 226 1330
WEBQ—Harrisburg, 1ll—Jos. R. Tate, 700 W. Robinson St. 10 226 1330 Central
WEBR—Buffalo, N. Y.—H. H. Howell, 54 Niagara St. . 50 244 1230 Eastern |
WEBT—Dayfon, Ohio.—Dayton Cooperative Industrial High
5 256 -1170 Central
WEBW—Beloft, Wis—Beloft College. ... 500 268 1120 Central
WEBZ—Savannah, Ga. —Savalmah Tt oo (T E York St 5 263 1040 Fastern |
WEEI—Bost n Electri 500 4750 630 Eastern |
VEH 202.6 1480 Central | x|

WEMC—Berrien Springs, Mich—Emmanuel Missionary
College. .
WENR—Chicago, T—All American Rad
Belmont, Avenue. .

rpomnon, fon, 201

10

1000

285.5 1050 Central

266 1130 Central

WEW—St. Louis, Mo.—St. Louis University.

248 1210 Central

WFAA—Dallas, Tex—Dallas News and Dallas Journal .

Electrical Engineering. .

500 475.9 630 Central

Cloud, Minn—Times Publishing Co. 10 278 1100 Central
mcoln, Neb.—University of Nebraska, Dept. of T
.. 500 275 1090 Central |

WFBC—Knoxville, Tenn,—First Baptist Church.

WEFBD—Philadelphia, Pa—Gethsemane Bap

WFBE—Seymour, Ind—Van DeWalle Music & Radio Co., 208
West Second St. .

WFBG—ATtoons, Pa—William F. Gable Co.

“New York, N. Y.—Concourse Ra

234 1280 Eastern

250 1200 Central

226 1330 Central

278 1080 Eastern

273 1100 Eastern

236 1270 Fastern
236 1270 Central
~ 252 1190 Eastern

268 1120 Central




RADIO BROADCAST STATIONS OF THE UNITED STATES BY CALL LETTERS 13
T o s [ ]a]=
Radio Call ERGALC Ll oS bR awi S w3 SR B e
Lotears Tocation and Na g2 Eds s Eie b e S
e H 4

wFWFBR—Bullimore, Md—Fifth Infantry Maryland National

100 254 1180 Eastern (414
20 254 1180 Central R
100 234 1280 Central I
500 3945 760 Eastern

'WFKB—Chicago, 1ll—Francis K. Bridgman, 4536 Woodlawn

ve. 500

217.3 1380 Central

WERL—Brooklyn, N . M. Lacey and Jas. A. Bergner

(Flatbush Radio Lah 1421 East 10th St. 100

2054 1460 Eastern

w "WGAL—Lancaster, Pa—Lancaster Elec. Supply & Construc:

248 1210 Eastern

tion Co. 10
WGBB—Freeport, N. Y.— 100
‘WGBC—Memphis, Ten: 10

244 1230 Eastern

278 1080 Central

WGBF.

vansville, Ind—Finke
Seventh St. .
WGBI—Scranton, Pa.

Furniture ( Cu, 307 South

236 1270 Central

240 1250 Eastern

Frank S. Megargee, 608 Linden St. ..
WGBK—Johnstown, Pa—Lawrence W. Campbell (Fo\mtmne

Chateau). 5 248 1210 Eastern ]
WGBM—Providence, R. T—Theo N, Saaty, 92 Dover St. .... 30 234 1280 Eastern |
WGBQ—Menominee, Wis.—Stout Institute. 100 234 1280 Central 1
"WGBR—Marshfield, Wi 10 229 1310 Cemtral | |
WGBS—New York, N. Y. 500 3156 950 Fastern

WGBT—Greenville, S. C. >
‘WGBU—Fulford-by-the-Sea, Fla.—Florida Cities Finance Co. . 500

236 1270 Bastern

278 1080 Easter

WGBX—Orono, Me.—University of Maine. 100 252 1190 Eastern
WGCP—New York, N, Y—Grand Goniral Palace, (Transmitier
is in Newark, N. J. Owned by D. W. May (Inc.), 325 |
Central Avenue, Newark, N. J.) 500 252 1190 Eastern |
WGES=0ak Park Tl —Oaklass Broaioasting Station (Covie T
Blectrical School). 500 250 1200 Central |
500 266 1130 Eastern | 1
1500 270 1110 Central | |
5 100 236 1270 Bastern |
WGN—Ghicago, Tll—The Tribune (Drake Hotel). 1000 3028 990 Central ]
WGR—Buffalo, N, Y —Federal Radio Corp. (Federal Telcphone 1
Mig. Corp.) 750 319 940 Eastern |

WGST—Atlanta, Ga—Georgia School of Technology
GY—Schenectady, N. Y.—General Electric Co.

0

70 1110 Centr:

0 379.5 790 Eastern

WHA—Madison, Wis.—University of Wisconsin 750

5354 560 Central

2 -WHAD- Wis.—M. 't i and Mil- BT
‘waukee Journal . . 500 275 1090 Central | |
‘WHAG—Cincinnati, 0hlo<—Umverslty uf Cincinnati . 100 233 1290 Central ¥ 1
‘WHAM—Rochester, N. Y.—University of Rochester (Esstman | |
School of Music) 00 278 1080 Eastern ] 1
WHAP—New York, N. YW, B Taylor Finance Corp, 25 |
West 31st Street . 500 240 1250 Eastern | |
WHAR—AHm\hc City, N. J.—Seaside Hotel 500 275 1090 Eastern S §

CorieJoaial sad Tonnills Tines 500

3998 750 Central

"WHAT—Minneapolis, Minn.—Geo. W. Young, 2219 North Bry-

ant Ave 500 263 1140 Central
HAV=—Wilningtor, Del—Wiltington Ela. Specialiy o I
405 Delaware Ave. 100 266 1130 Eastern |

‘WHAZ—Troy, N. Y—Rensselaer Polytechnic Institute ...... ~ 1000

3795 790 Eastern

WHB—Kansas City, Mo—Sweeney School Co., Sweeney Bldg. 500

365.6 820 Central

‘WHBA—Oil City, Pa—Shaffer Music House 10 250 1200 Eastern I
‘WHBC—Canton, Ohio—Rev. B. P. Graham, 627 Mc! mley s I
ue, N. W. 10 254 1180 Eastern |

WHRBD—Bellefont: 20

222 1350 Central
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WIHBF—Rock Island, 1ll.—Beardsley Specialty Co., 217 EighT PR - 1 52
teenth Street . 100 222 1350 Central \ \ B2
WHBGWisriiers, oo, Skane, 510 North Fourth S, 20 251 1300 Eastern | =
Wi BH—Culver, Ind—Culver Military Academy . 100 2227 1350 Central (53,
WHBJI—J¥ort Wayne, Ind—Lauer Auto Co., 2315 South Cal- ‘ ]
‘houn Street. . 50 234 1280 Central
WHBK—Ellsworth, Me.—Franklm Street Garage 10 231 1300 Eastern [ ]
'WHBL—Logansport, Ind—Jas. H. Slusser, 1214 A Avenue ... 50 2157 1390 Central T T
WHBM—Chicago, 11L, (Portable)—C. L. Carrell, 1536 S. State St. 20 233 1200 Central =
WHBN—St, Petershurg, Fla—First Avenue Methodist Church 10 238 1260 Eastern |
‘WHBP—Johnst Pa—Johi B 100 256 1170 Eastern 7, |

WHBQ—Memphis, Tenn,—Men 5 Fellnwshlp Class of St. Johns
Episcopal Church Sou

1290 Central

1390 Central

1370 Central
1390 Eastern

1200 Central

1080 Central

1160 Eastern

1100 Eastern

830 Eastern

570 Central

1260 Central

1200 Eastern

1180 Central

1270 Central

1350 Bastern

1350 Eastern

1430 Eastern

1370 Bastern

1390

1460 Central

1390

1830 Central

1220 Eastern

1480

1350 Central

1140 Eastern

1360 Central

1460 Eastern

1300 Central

3" 1100 Central

590 Eastern

850 Central

1110 Central

1180 Central

50
tric & Mfg. Co, 1745

Hea g Hosd 20 2157
WHBU—Anderson, Ind—Rivera Theatre & Bing’s Clothing,

1002 Meridian St. 10 2188
WHBW—Philadelphia, Pa—D. R. Kienzic, 4916 Chestnut St. .. 100 215.7
WHBY—West De Pere, Wis.—St. Norbert's College 50 250
'WHDI—Minneapolis, Minn—Wm. Hood Dunwoody Indusma! 8

Institute 278
WHEC—Rochester, N, Y—Hickson Electric Co., 36 South Ave 100 %58
WHK—-Cleveland, Ohio—TRadio Air Service Corp,, 1031 Win-

. . 250 273
WHN—] New York, N. Yo—Geo. Schiabel, 1540 Broadway 500 361.2
WHO—Des Moines, lowa—Bankers Life Co. . 75000 526
WHT—Chicago, 1l—(Transmitter s in Deerfield, T1L)—Radio-

phone Broadcasting Corp., 410 N. Michigan Blvd.

Ghicago, Til. 3 238
WIAD—Philadelphia, Pa—Toward K. Miller, 6318 N, Park Ave. 100 250
'WIAS—Burlington, lowa.—Home Electric Co. .. 100 254
WIBA—Madison, Wis—Capital Times Studio, 257 West Gil-

man Street 100 236
WIBCSE. Petersburs, Fla—L. I, Tate Post No. 39, Veterans

of Foreign Wars . 100 292
WIBGFkins Park; Pa—St. Paul’s Protestart Epis. Church .. 50 222
WIBH—New Bedford, Mas—Fiite Radio Stores, 55 Hillman St 5 2007
WIBI—Flushing, N. Y.—Frederick B. Zittell, Jr. 49 Boerum Ave. 50 2188
WIBJ—Chicago, 1Il. (Portable)—C. L. Carrell, 36 So. State St. 50 215.7
WIBK—Toledo, Ohio.—University of the City of Toledo 100 205.4
WIBM—Chicago, TIl. (Portable)—Billy Maine, 36 West Ran-

dolph Street 10 2157
WIBO—Chicage, W—Nelson Bros. (Rasso & Tiorito Orches-

tral Exchange), 6310 Broadway . 1000 226
WIBE—Welrtor; W, Va—Thurman &, Owings., 50 246
IBS—Hlzabett; N. 3. (Portable)—New Jersey National

Guard, Fifty-seventh Infantry Brigade. 10 2026
‘WIBU—Poynette, Wi The Electric Farm ... 20 222
WIBV—Henderson, N. C—Jewell Radio Co. .. 25 263
WIBW—Logansport, Ind.—L. L. Dill, Barnes Building. 100 220
WIBX—Utica, N. Y.—Grid-Leak (Inc.), 236 Genesse St. . 150 2054
WIBZMontgomery, Ala—Powell Elecric Co, 81 Adams Ave. 10 351
WIT—St. Louis, Mo—St. Louis Star and Benson Radio Co. 250 273
WIP—Philadelphia, Pa—Gimbel Bros, 500 508.2
‘WIAD—Waco, Tex—Frank P. Jackson 500 352.7
‘WIAG—Norfolk, Nehr—Daily News . 200 270
WIAK—Greentown, Tnd—Rev. 0. L. White . 50 254
WIANM—Cedar Rapids, fa—D. M. Perham, 322 Third Ave. W. 100 208

1120 Central
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w WJIAR—Providence, K. I—The Outlet Co. ............. 500 3059 980 Bastern | | T2l
WIAS—Pittsburgh, Pa—Pittsburgh Radio Supply House 500 275 1090 Bastern | T R
WIAX- Fla—City of weeeessssss.. 1000 3369 890 Eastern i |
WJAZ—Chicago, 11— (Transmitter is in Mount Prospect, IL) I ]

Zenith Radio Corporation, 312 South Michigan Ave. .. 1500 3224 930 Central
‘WIBA—Joliet, Il.—D. H. Lentz, Jr., 301 Whitley Ave. 50 206.8 1450 Central
WIBDSt. Petershurs, Fla—L. W. McClung, 1922 Central Avo, 10 254 T180 Fastorn a5
WIBC—LaSalle, [ll—Hummer Furniture Co., 2nd and Joliet Sts 100 2341280 Central T
WIBG—Charlotte, N. C—Interstate Radio (Inc.), 7 West T
Fourth Street .. ot 10 224 1340 Eastern [y
‘WIBI—Red Bank, N. J.— Robt. S. Juhnson, 63 Broad St. .. . 250 2188 1370 Eastern ‘ |
WIBK—Ypsilanti, Mich—Erncst F. Goodwin, 803 Congress St. 10 233 1200 Central |
WIBL—Decatur, I—Wm. Gushard Dry Goods 00.. 301 M. 1
Water Street ...... 500 270 1110 Central |
WIBN—Syecamore, St Johns Bvengelical Tutheran Chureh 10256 1170 Contral | T =
WIBP—Buffalo, N. Y—Seneca Vocational School ....... 50 2188 1370 Eastern | | nE
‘WIBQ—Lewisburg, Pa.—Bucknell University ...... veeere... 100 2111 1420 Eastern ] I i | 1 T
WID—Granville, Ohio.—Denison University - 10 2173 1380 Central | | i 1
“WIJD—Mooseheart, llL.—Supreme Lodge, Loyal Order of Mnose 500 870.2 810 Central | N
WIR—Detroit, Mich. (Transmitter is in Pontiac, Mich.)—Jewett i (|
Radio & Phonograph C .e veeea.. 2500 5169 580 Centrslv ‘ | |
WIY—New York, N. Y—Radio Corp. of America . 1000 4052 740 Bastern | s )
‘WJZ—New York, N. Y.—Radio Corp. of America . 1000 4543 660 Eastern ] 1 i 1
WKAD—East Providence, K. I.—Chas. Looff (Crescent Park) 20 240 1250 Eastern | | I g
WKAF—Milwaukee, Wis—WKAF Broadcasting Co,, 130 2nd St. 500 261 1150 Central | | I
‘WIKAR—East Lansing, Mich.—Michigan State College ... 1000 2855 1050 Central [ | | |
WKAV—Laconia, N. H. (Portable)—Laconia Radio Club. ..... 50 224 1340 gl ]
‘WKBB—Joliet, Ill.—Sanders Bros., 607 Jefferson St. . 100 214.2 1400 Central ‘ o N & |
WEKBE—Webster, Mass. B. Blectric Co. 100 231 1300 Eusterrnir | % “ ‘ |
‘WKBG—Chicago, 1ll.—(Portable) C. L. Carrell, 36 So. Stnu St. 100 215. 1390 | L
WKRC—Cincinnati, Ohio—Kodel Radio Corp,, 507 B, Pearl St. 1000 3259 920 Central | o
4223 710 Central | [
WKY_—Oklahoma, Okla—E. C. Hull and IT. §. Richards ...... 100 275 1090 Central | T
WLAL—Tulsa, Okla—First Christian Church ..... 100 250 1200 Central '} ] ”‘ [ [
WLAP—Louisville, Ky.—\V V. Jordon, 306 W. Ereckenndue St. 20 275 1090 Central | I |
WLA: Tnd- Ce ity Broadcast- =3 I 5]
ing Station 10 231 1300 Central | | | } &
‘WLB—Minneapolis, Mml\.—-Umversx(v y of Minnesota .. 500 278 1080 Central | } ‘ TR
‘WLBL—Stevens Point, Wi Wisconsin Department of Markets 500 278 1080 Central | [ |
‘WLIB—Elgin, II anw Weckly .. 2500 3028 990 Central | | I
P, 500 3045 76 k=) |
1500 3446 870 Central }
WLTS—Chicago, ll.—Lane Technical High Suheol 100 258 1160 Central | =
WELW—Cincinnati, Ohio—(Transmitter is in Harrison, Ohio) I ree
Crosley Radio Corp. Alfred & Cook Sts, Cincinnati, 0. 5000 422.3 710 Central |
WLWIL—New York, N. Y.—Missionary Society of St. Paul the T =
ostlé .. . 1500 2883 1040 Eastern |
wMLMAC—Cazennvxm N. ¥—Cifve B, Morelith - ... 100 275 1090 Eastern |
[WMAF—Dartmouth, Mass—Round Hills Radio Carporat\on 1000 440.9 680 Eastern } BT
Jockport, N. Y.—Norton Laboratories 500 266 1130 Bastern T
WMAL—Washingion, D. C—M. & Loese Opiical Co, 7z i
Eleventh Street ............... ceev... 15 2126 1410 Eastern Il
‘WMAN—Columbus, Ohio.—W. B. Heskett (st Baptist Church) 50 278 1080 Central il et ol
WMAQ—Chicago, ll.—Daily News ... 500 4475 670 Central i
WMAY—St. Louis, Mo—Kingshighway Presbyterian Church .. 100 248 1210 Central = il
WMAZ—Macon, Ga—Mercer University ......... 500 261 1150 Central Tl
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WHMBB—Chicago, 1l—American Bond & Mortgage Go, 6201
Cottage Grove Ave.
WHBC—Detrort, Mich—Hotel Addizon, Mich. Broadessting Go:
(F G. Segel) .
WHEF—Miiami Beach, ¥Ti—Flestwiood Hotel Gorporation -
WMC—Memphis, Tenn.—Commercial Appeal
WMCA—New York, N. Y.—(Transmitter is in Hoboken, N. J.)
Greely Square Hotel Company
WNAB—oston, Mass—Shepard Stores .
WNAC—Boston, Mass—Shepard Stores -
WNAD—Norman, Okla.—University of Oklahoma ..
WNAL—Omaha, Neb—Omaha Central High School
WNAT—Philadelphia, Pa—Lenning Bros, Co.
T e e T T TR T T T
WNBH—New Bedford, Mass—New Bedford Hotel, (Irving J.
Vermilya and A. J. Lopez) .
WNT=Newark, N J—Fsdl> Shop of Newark (Herman Tibin-
sky) 89 Lehigh Ave. 150 252 1190 Eastern
WNOX—Rmoxville, Tenn—Paoples Telephone & Telograph Go, 500268 1120 Ceriral
WNYC—New York, N. Y.—Oity of New York, Dept. of Plants
and Structures ...
w WOAC—Lima, Ohio—Page Organ Co.

500 250 1200 Central

|
|
100 2564 1170 Central {
500 3844 780 Eastern
500 499.7 600 Central

500 340.7 880 Eastern
100 250 1200 Hastern |
500 280.2 1070 Eastern | L
250 254 1180 Central T
50 258 1160 Central |
100 250 1200 Eastern
100 244 1230 Central

250 248 1210 Eastern

1000 526 570 Eastern
50 261 1150 Central

WOAI—San Antonio, Tex.—Southern Bquipment Co. 760 Central
WOAN—Lawrenceburg, Tenn—Jas. D. Vaughn .. 500 2828 1060 Central
“WOAW—Omaha, Nebr—Woodmen of the World . 1000 526 570 Central x|
WOAX—Trenton, N. J—Franklyn J. Wolif . 500 240 1250 Bastern ]
WOC—Davenport, Towa.—Palmer School of Chiropractie 620 Central T

I

WOCG—Sycamore, IL—Triple Alliance Radio Station, 108
West State St. .
WOCL—Jamestown, N. Y—Hotel Jamestown
WODA—Paterson, N. J.—0'Dea Temple of Music
WOI—Ames, Towa—Iowa State College
WOK—Chicago, lI—(Transmitter is in Homewood, IIL) Neut-

rowound Radio Mfg. Co., 1721 Prairie Ave. .
WOKO—New York, N. Y—Otto Baur, 138 Dyckman St. .

|
10 205.4 1460 Central i
15 275 1090 Eastern |
250 224 1340 Eastern |
T

750 270 1110 Central T

5000 217.3 1380 Central
50 233 1290 Eastern ]
I

‘WOO—Philadelphia, Pa.—John Wanamaker ... .. ... ... 590 Fastern
WOQ—Kansas City, Mo—Unity School of Chmsuamcy 1080 Central
WOR—Newark, N. J—L. Bamberger & Co. 740 Bastern ]

WORD—Batavia, Il—Peoples Pulpit Assn. 1090 Central
WOS—Jefferson City, Mo—Missouri State Marketing Burcau 500 4409 680 Central
WOWL—New Orleans, La—Owl Battery Co,, 901 Carondelet

treet, .10 270 1110 Central |
WOWO—Fort Wayne, Ind—Main Auto Supply Co,, 213 West
Main St. 500 227 1320 Central

"WPAK—Agricultural College, N. D.—North Dakota Agmcul-
tural College .. .. 50 275 1090 Central
500 258 1160 Central

|

|

i i I

Hiram L Turner, 121 Norwood Ave. 50 205.4 1460 Bastern | |
]

000 E:

—Harrisburg, Pa.—Wilsor
1390 Eastern 1
500 261 1150 Eastern
500 220 1360 Bastern
50 246 1220 Eastern

|

and Keller Streets i
|

I

]

WOANHiami, Fla—Tlecirical Eqwipmest Co., 42 Northwest }
[

I

WPSC—State College, Pa—Pennsylvania State College
w WQAA—Parkersburg, Pa—Horace A. Beale, Jr.
WQAE—Springfield, Vt—Moore Radio News Station

s B 4R

Fourth St. 100 263 1140 Fastern |
‘WQAN—Scranton, Pa.—Scranton Times. 100 250 1200 Eastern |
‘WQAO—New York, N. Y.—Calvary Baptist Church 100 360 833 Eastern i | |
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WQI—Chicago, Ul —Calumet Kambo Broadeasting Co., Rain- T o
bo Gardens . . 500 4475 670 Central | P R
WR WRAF—Laport, Tnd—The Radio Club Tne. 100 224 1340 Cenmtral | Foiinas
WRAK—Escanaba, Mich—Economy Light CD, 1105 Ludmgmn | ]
Street 100 256 1170 Central | s
NBAM Calesbury; T—TopbwdiColes 100 244 1230 Central 3
WRAV—Yellow Springs, Ohio.—Antioch College - 100 203 0

WRAW_Reading, Pa—Avenue Radio & Electric Shop e
D. Good), 460 Schuylkill. ..

1260 Eastern

WRAX—Gloucester City, N. J—Flexon’s Garage ....

1120 Eastern

'WRBC—Valparaiso, Ind—Immanuel Lutheran Chureh

|

|

|

2l

1140 Central |
|

1080 Central |

‘WRC—Washington, D. C.—Radio Corporation of A

640 Eastern

'WRCO—Raleigh, N. C—Wynne Radio Co., 2261-2 Fayettevllle
Street.

‘WREC—Coldwater, Miss.—Wooten's Radio & e G,

m
2
8
7
£

WREO—Lansing, Mich—Reo Motor Car Co.
WRHM—Minneapolis, Minn.—Rosedale Hospital .

1190 Central

|
|
1190 Fastern &
]
I

1
1050 Central

WRK—Hamilton, Ohio—Doron Bros. Electrical Co.

WRM—Urbana, IL—University of Illinois

00
WRMU—Richmond Hill, N. Y. MU-1 (Yacht) A. H. Grebe & ¢ Go 100235

I
1110 Central | B
1100 Central |
1270 Eastern

WRNY—New York, N. Y.—Experimenter Publishing Co., 53
Park Place

1160 Eastern |

WRR—Dallas, Tex—City of Dallas, Police A Signal Dpt 500 246

1220 Central

‘WRST—Bay Shore, N. Y.—Radiotel Mfg. Co,, b First Ave. 250 2157 1800 Eastern
WRVA—Richmond, Va—Larus & Brother Co. 1000 256 1170 Bastern
W N Y Ten TS s
atories, (Koenig Bros.) .. 500 273 1100 Eastern
WSATCincimiati, Obior{Tranmmitier ia T Mason, Okio)—
United States Playing Card Co., Cinicinnati, Ohio .... 5000 325.9 920 Central
WSAJ—Grove City, Pa—Grove City College . 250 229 1310 Eastern
"WSAN—Allentown, Pa—Allentown Call Publishing Co. - 100 229 1310 Bastern

WSAR—Fall River, Mass—Doughty & Welch Electrical Co. .. 100 254

1180 Eastern

WSAU—Chesham, N. H—Camp Marienfeld
‘WSAX—Chicago, 1ll—(Portable) Zenith Radio Corp., 332 South

1310 Eastern

Michigan Avenue ... 100 268 1120
WSAZ—Ponieroy, Ohio—Chase Blectric Shop . © 50 244 1230 Eastern
‘WSB—Atlanta, Ga.—Atlanta Journal ... 1000 4283 700 Central

‘WSBC—Chicago, Tl.—World Battery Co., 1219 So. Wabash Ave. 500 3007

1430 Central

WSDF—St. Louis, Mo.—Stix, Daer & Fuller ..

1100 Central

‘WSBT—South Bend, Tnd.—South Bend Tribune ...

1090 Central

'WSDA—New York, N. Y.—The City Temple (Seventh Day Ad-
ventist Church), 130th St. Lenox Ave.

1140 Eastern

WSKC—Bay City, Mich—World’s Star Knitting Co.

1150 Central

. 100 261
‘WSM—Nashyille, Tenn—National Life & Accident Ins. Co. .. 1000 2828

1060 Central

WSV[B—New Orleans, La—Saenger Amusement Co. and Mai-
son Blanche Co.

WSMH—()wn 0, Mich—Shattuck Music House, 207 Waﬁhmg-
ton Street .

500 319

20 240

940 Central

1250 Central

WSMK—Dayto, ORio—S. M K. Radio Gorporation, 39 East

1090 Central

Third Street . 500 275
WSOE—Milwaukee, Wis.—School of Engineering of 'Milv.an. T
kee, 415 Marshall Strect .. 500 246

1220 Central

'WSRO—Hanmilton, Ohio—The Radio Co. (Harry W. Fahrlander) 100 252

1190 Central

WSUI—Jowa City, Towa—State University of Towa .......... 500 4836

620 Central

WTAB—Fall River, Mass—Fall River Daily Herald 100 266 1130 Eastern
WTAC—Johnstown, Pa—Penn Traffic Co. 100 268 1120 Eastern
WTAD—Carthage, I1.—Robt. E. Compton 50 236 1270 Central
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WTAG—Worcester, Mass—Worcester Telegram Pub, Co. ... 500 268 1120 Fastern | | T T
WTAL—Toledo, Ohio—Toledo Radio & Blectric Co,, 316 Jack- I I

son St. .. 5 10 252 1190 Central | |
‘WTAM—Cleveland, m.io. lelard smzsge Battery Co. .. 3500 389.4 770 Eastern [
WTAP—Cambridge, Ill—Cambridge Radio & Blectric Co. .... 50 242 1240 Ceniral i
WTAQ—Osseo, Wis—S. H. Van Gorden & Son .. © 300 254 1180 Central | |
WTAR—Norfolk, Va—Reliance Electric Co,, 519 W. 21st St. .. 100 201 1150 Eastern I [
WTAT Boston, Mass, (Portablo) Edison Electric Hluminat- I P T e

ing Co., 39 Boylston St. ... 100 244 1230 Eastern | Pl
WTAW—College Statmn‘ Tes 7Agnculturnl and Mechanical | \ ‘ =3

College of Tex ... 500 270 1110 Central | = | g
WTAX—Streator, 1L —Wx!hams Hervare Co, 115 So. Ver- (] T =]

million Street ... = 50 231 1300 Cemtral | | | \ |
A7 Lamberiville, N. T—Thos, 3. MeGuire -1 - T5 261 1150 Bastern | | [ T
WG—anhattan, Kans—Kensas Sate Agricultural olloge 50278 1100 Cortral | | =
WITIC—Hartford, Conn.—Travelers Insurance Co. .. 500 8480 860 Bastern | | SR
W WAD—Philadelphia, Pa—Wright & Wright Inc, 515 N B T

Broad street . 250 250 1200 Eastern ‘ ‘ o)
WA Phainfield, T—Blectric Park (Lawrence T Growley) 5002421240 Central | B
‘WWAO—Hoeughton, Mich.—Michigan College of Mines 250 263 1140 Central | i
WWGL—Richmond Hill, N. Y.—Radio Engineering Corp., 8501 | i i i 1

One Hundred and Twenty Fourth Street 500 2126 1410 Fastern | |
WWI—Dearborn, Mich—Ford Motor Co. ... 500 266 1130 Central ] =R
WWI—Detroit, Mich—Detroit News 3527 850 Central I N
WWL—New Orleans, La.—Loyola University . 275 1090 Central SN Wk e

Additions, changes and eliminations of the foregoing list
and including January 1st, 1926 given on page 176.

RADIO DISTRICTS OF U. S.

he supervision of radio in the United States is under the Building):
Department of Commerce. The country is divided into 9
Districts and all Broadeast Stations and Amateur sending
stations are under (hc e of the Radio Inspectors,
f Radio. All complaints about in-

of Radio Broadeast Stations up to

AND CANADA

North Carolina, South Carolina, Georgia, Flor-

xd’\, Tennessee, Porto Rico.

. Headquarters, New Orleans, La. (supervisor of radio,
e house):
km\s:s, Oklahoma, Vnw M

Alabama, \hsmsxpp. Louisiana, Texas, Ar-
exico.

ations.

civing stations are not subject to Government control)
ete., should be addressed to the Supervisor of Radio of the
1 is located.

cualom house):
7. Headquarters, Seattle, Wash. (supervisor of radio, 2301
L. C. Smith

n Francisco, Calif. (supervisor of radio,
Cah(orma, Hawaii, Nevada, Utah, Arizona.

mldinw)- Oregon, Washington, Alaska, Idaho,

The radio inspection districts are as follo

1. Headquarters, Boston, Mass, (supervisor 5 radio, cus-
tom house): Maine, New Hampshire, Vermont, Massachu-
setts, Rhode Island, Connecticut,

2. Headquarters, New York, N. Y. (supervisor of ra
U. S. Sub-Treasury): New York (L‘oumy of New York),
Staten Island, Long Island, and counties on the Hudson
River to and including Schenectady, Albany, and Rensselacr)
and New Jersey (counties of Bergen, Passaic, Essex, Union,
Middleses, Monmouth, Hudson, and Ocean).

3. Headquarters, Baltimore, Md. (supervisor of radio, cus-
tom house): New Jersey (all counties not included in
second district), Pennsylvania (counties of Philadelphia,
Delaware, all countics south of the Blue Mountains, and
Franklin County), Delaware, Maryland, Virginia, District of
Columbia.

4. Headquarters, Atlanta, Ga. (supervisor

of radio, Federal

Montana, Wyomin

Ll ates, Detiont e supervises of sadio, Hed
eral Building): New York (all counties not included in sec-
ond district), Pennsylvania (all counties not included in third
district), West Virginia, Ohio, Michigan (lower peninsula)

9. Headquarters, Chicago, IIl. (supervisor of radio, Federal
ing): Indiana, Illinois, Wisconsin, Michigan (upper
peninsula), Minnesota, Kentucky, ouri, Kansas, Colo-
rado, Towa, Nebraska, South Dakota, North Dakota.

©

District No. 1—Nova Scotia, New Brunswick and Prince
Edward Island,
District No.
District No.
District No.
District No.

Territories.

2—Provitice of Quebec.

3—Province of Ontario.

4—Manitoba, Saskatchewan and Alberta.
5—British Columbia, Yukon and Northwest
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DIO BROADCAST STATIONS OF
THE UNITED STATES
By Wavelengths and Frequencies

o
( Wave Frequency cant sl e e
e (ilocyeles) Eaciisa B a|& g alala
L
202.6 1480 | KFXB Big Bear Lake, Cal. e P
2026 1450 WEHS Evanston, 11I. e =
2026 1480 WIBS Elizabeth, N. J. B [Rilaial
205.4 1460 KFVD San Pedro, Cal. El R
205.4 1460 KFXD Logan, Utah )
1 KFXY [Fiagstalf, Ariz, (e
KFYF Oxnard, Cal. 5%
WCBR Providence, R. L. [¥eia]
WFRL R s Tl
WIBK [T
WIBX
WOCG Sycamore, 111, [t
WPDQ Buffalo, N. Y. i
KFWM |Oakland, Cal. T
WABW |Wooster, Ohio | bl
WIBA Toliet, 1L, | =
KNRC Los Angeles, Cal. [ F¥
KDZB ield, Cal.__ I e
KFVU Eureka, Cal. i =
KFXC Santa Maria, Cal. | =l
WCWS Providence, R. 1. I SR
WIBH New Bedford, Mass. I T
WSBC Chicago, 1L | i
KFWO Avalon, Cal. | i
| WIBQ |Lewisburg, Pa. | = 1)
i KFWV |Portland, Oregon T o
| xqp Portland, Oregon =7 e
| WMAL Washington, D. C. | | R R
WWGL |Richmond Hill, N. Y. 22 e
KFWF St. Louis, Mo. | | e
KFWP _ (Brownsville, Tex. | |
WCLS Toliet, 111, | i
WKBB Toliet, 11I. T e
KFQW North Bend, Washington. I ===
KFXJ Denver, Colo. ]
WBBZ Chicago, 111, ] T
WHBL Togansport, Ind. EEl T i
WHEBR Cincinnati, Ohio el il
WHBW Philadelphia, Pa. B BTy
WIBJ Chicago, TIL. (Portable) gE= R T
WIBM Chicago, TII. (Portable) B RS ST
WKBG Chicago, 1II. (Portable) B BT
WPRC Harrisburg, Pa. 5] iy
FWRST Bay Shore, N. Y. LR
KFAF San Jose, Cal. Tl
WFKB Chicago, TII. R
KFQU Alma, Cal. (Holy City) lessiees)
| wiD Granville, Oio. Tl

23
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RADIO BROADCAST STATIONS OF THE U, S. BY WAVELENGTHS AND FREQUENCIES

Gtoters) it Letiors Ates |A|4|4
217.3 1380 WOK Chicago, I (Transmitter in Home-‘ | T e
wood, 1L | o |

2188 1370 KFIC Junction City, Kans. = | T
2188 1370 KFRW Olympia, Wash. = =)
21858 370 KFVH Manhattan, Kans,
2188 1370 < WHBU Anderson, Ind.
2188 1870 WIBL Flushing, N
2188 1370 WIBL Red Bank, N. J.
2188 1870 WIBP Buffalo, N. Y.
220 1360 KFOB Burlingame, Cal.

e T [ 1300 KFUU Oakland, Cal.
220 360 KJIBS San Francisco, Cal.
220 1360 WIBW Logansport, Ind.
220 1360 WQAA  |Parkersburg, Pa.
252 = T e WBBW | Norfolk, Va.
22 1350 WBES Takoma Park, Md.
222 1350 WHBD Bellefontaine, Ohio
B 1350 WHBF Rock Island, 1L,
228 1350 WHBH___[Culver, Ind.
222 1350 WIBC St. Petersburg, Fla.
222 1350 WIBG Elkins Park, Pa.
228 1350 WIBU Poynette, Wis.
224 FEZ] KFBC San Diego, Cal.
228 KFBL Everette, Wash.
220 KFQP fowa City, Ia.
221 KFUR Ogden, Utah
224 KFVS Cape Girardeau, Mo.
224 WIBG Charlotte, N. C.
221 WKAV __|Laconia, N. H. (Portable).
224 WODA __Paterson, N. J.
221 WRAF Caport, Ind.
226 KFGQ Boone, lowa
236 KFKZ Kirksville, Mo.
226 KFOR David City, Neb.
226 KFQZ [Holly wood, Cal.
226 KFWI [So. San Francisco, Cal.
226 WBBM Chicago, 111, |
226 WDAD __ (Nashville, Tenn. [
226 WEBL United States (Portable) =) |
226 WEBM __|United States (Portable) =" (e A
226 WEBQ Harrisburg, 111, i )
226 WFBE Seymour, Ind. | |
226 WIBO Chicago, TIL. | |
237 KFVN Welcome, Minn. | |
227 KFXM [Beaumont, Tex. ] |
227 WDBK Cleveland, Ohio. | |
227 WOWO  [Ft. Wayne, Ind. | =)
229 KFLV Rockford, 11l. [ {8 25|
229 KPPC Pasadena, Cal. B I =
229 WAIT (Taunton, Mass. | |
220 WBBL Richmond, Va.
229 WCBC Ann Arbor, Mich.
229 WCBM____|Baltimore, Md.
229 WDBY Roanoke, Va.
229 WGBR | Marshfield, Wis.




RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

3 |« -

St Frequency can S S R 3
ength a ocation 3| E5 | 3|2

(eters) ool ) Letters o4 AlES|AlA|A

Grove City, Pa. s | S

Allentown, Pa. & BEERES

Chesham, N. 1.

Devils Lake, N. Dak. T I

Minneapolis, Minn. [ I

Wichita, Kans. [ |
|

Los Angeles, Cal.
[San Jose, Cal.
Austin, Texas.
Wilkes-Barre, Pa.
Camp Lake, Wis.
Harrisburg, Pa.
Ellsworth, Me.
Montgomery, Ala.
Webster, Mass.
Ind.

Streator, Tii. |
Kellogg, Idaho. | i
Cong Beach, Cal. | |
Kingston, N. Y. |
|
|

Cincinnati, Ohio.
Chicago, 11l (Portable)
Memphis, Tenn, |
Ypsilanti, Mich, | |
New York, N. Y. 2l
Denver, Colo. i
San Francisco, Cal. I
Fresno, Calif. |
(Cambridge, Ohio. I
Philadelphia, Pa. I
Flint, Mich. I
Providence, K. L.
Menominee, Wis.
Fort Wayne, Ind.
LaSalle, 1IL, |
San Benito, Tex.
Salt Lake City, Utah. =
Independence, Kans. ]
Waterloo, Ta. T
Kansas City, Mo. I
Richmond Hill, N, Y. |
Nashville, Tenn. [ |
Camden, N. J. I
Collegeville, Minn, T
Gvans

reenville, S. C.
Richmond Hill, N. Y. (Portable)
Madison, Wis.
Richmond Hill, N. Y. (Yacht)
Carthage, 111

Tnidad, Colo.
Phoenix, Ariz.
Pineville, La.
Houston, Texas
Los Angeles, Cal. =
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Wave Frequeney cant | 2 g'ﬁ l e e
T 1260 WBEP Petoskey, Mich. s

238 g WCUW __|Worcester, Mass. |

238 WHBN St Petersburg, Fla. |

238 WHT (Chicago, Ml (Transmitter in Deer-| |

field, IIL). |

238 1260 WRAW __ |Reading, Pa. |

240 1250 KFHL (Oskaloosa, Towa

240 | 1250 KFLX Galveston, Texas

240 | 1250 KFVE St. Louis, Mo.

200 | 1250 KFVL [Houston, Texas

210 1250 KTAB (Oakland, Cal.

240 1250 KZM Oakland, Cal.

240 1250 WABI Bangor, Me.

240 1250 WCAT Rapid City, 5. D. |

240 1250 WDBO Winter Park, Fla. |

210 1250 WGBL [Seranton, Pa. e

240 1250 WHAP  [New York, N. Y. |

240 1250 WKAD __|B. Providence, K. L. |

240 250 WOAX renton, N. J. I

240 1250 WSMH (Owosso, Mich. |

242 1240 KFFP Moberly, Mo. e

22 1240 KFOJ Moberly, Mo. o]

242 1240 KEPM ___|Greenville, Texas =

21z 1240 KFRM Fort Sill, OKla. T

215 1240 KFUT Breckenridge, Minn. |

5 1240 KFUM Colorado Springs, Colo. |

242 1240 KFXH BT Paso, Texas |

282 1240 KSO Clarinda, Towa

242 1240 WABY Philadelphia, Pa.

242 240 WBZA Boston, Mass.

242 1240 ‘WCBH (Oxford, Miss.

242 1240 WEBC Superior, Wis. =

242 1240 WEBK (Grand Rapids, Mich,

242 1240 WTAP (Cambridge, 111,

242 1240 WWAE _(Plafield, 1II.

244 1230 KFVE Denver, Colo.

244 1230 KUOM Missoula, Mont. =)

244 1230 WAL Minneapolis, Minn. S

244 1230 WEBR Buffalo, N. Y. |

244 1230 WGEB Freeport, N. Y.

244 1250 WNAX _ |Yankton, S. D.

244 1230 WRAM (Galesburg, TIL =

244 1230 WSAZ Pomeroy, Ohio

244 1230 WIAT Boston, Mass. (Portable) Fis]

246 1220 KDY, Salt Lake City, Utah il

246 1220 KFIT Astoria, Oregon

246 1220 KFIY [Fort Dodge, Towa

246 1220 KFVW __[San Diego, Cal. S

246 1220 KGY Lacey, Wash. R r

246 1220 WABX Mount Clemens, Mich. R e e

246 1220 WEBD |Anderson, Tnd. o ;

246 1220 |~ WIBR (Weirton, W. Va. -

246 1220 WQAE __[Springfield, Vi.

246 1220 WRR Dallas, Texas T

246 1220 WSOE Milwaukee, Wis. et 1

248 1210 | KFBK [Sacremento, Cal.
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

o

Wave, Frequency can i e l
(11‘;:5::) (Kilocycles) Tattora L Eg alala ’

248 KFEC Portland, Oregon s =T

248 KFIF [Portland, Oregon | EEEE

248 KFIB Marshalltown, Towa | e
28 KFOX Omaha, Neb. ] s
248 KFRB Beeville, Texas | (B
248 KFYR Bismarck, N. D. | B
518 KWG Stockton, Cal. EEEE
218 WAPL Auburn, Ala. ==

248 WBRC  |Birmingham, Ala,

248 WCSO Springfield, Ohio

218 WEW St. Louis, Mo.

248 WGAL Cancaster, Pa.

318 WGBK __ |Tohnstown, Pa. 72|
248 WMAY St. Louis, Mo. |
248 WNBH _ [New Bedford, Mass.

250 KDPM Cleveland, Ohio

250 KFBG Tacoma, Wash.

250 — KFDX Shreveport, La.

250 KFVY ATbuguerque, N. Mex.

250 KFXF Colorado Springs, Colo.

250 KGB Tacoma, Wash.

250 KNO Taconia, Wash. |

250 KUO San Francisco, Cal. |

250 WCAX __(Burlington, Vi. |

250 WFBC __ |Knoxville, Tenn. ==l

250 WGES Oak Park, 1II. s

250 WHBA Oil City, Pa. ==

250 WHBY West De Pere, Wis. =k

250 WIAD Philadelphia, Pa. | |

250 WLAL Tulsa, Okla. el

250  WMBB Chicago, IIL. | f
250 WNAB  |Boston, Mass.

250 WNAT |Philadelphia, Pa.

250 WQAN [Scranton, Pa.

250 WWAD __(Philadelphia, Pa.

%52 KFHA Gunnison, Colo.

252 KFOY St. Paul, Minn.

252 KFPL Dublin, Texas

252 KFUV Springfield, Mo.

252 KFWB Hollywood, Cal.

252 KLS Oakland, Cal.

252 KMA |Shenandoah, Towa

252 RKOCW (Chickasha, OKla,

252 T KwuC Le Mars, lowa

252 WBBS [New Orleans, La.

252 WFBL Syracuse, N. Y.

252 WGBX Orono, Me.

252 WGCP New York, N, Y. (Transmitter in

Newark, N. J.). |

%52 11950 WNT Newark, N. J. e

%58 1190 WRCO Raleigh, N. C. Fil

252 1190 " WRHM  |Minneapolis, Minn. I

252 1190 WSRO Hamilton, Ohio =

252 1190 WTAL Toledo, Ohio

254 1180 KFEL Denver, Colo.

254 1180 | KFJZ Tort Worth, Texas |




RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

[ o

Length

Frequency
(Kilocycles)

Location

Date

Time
Received

Dial 1

Dial 2
Dial 3

(Meters)

Albuquerque, N. Mex.

Chico, Cal.

Asheville, N. C.

University Place, Neb.

Allentown, Pa.

ithaca, N. Y.

Baltimore, Md.

Galesburg, III.

Canton, Ohio

Burlington, lowa

(Greentown, Ind.

St. Petersburg, Fla.

Norman, Okla.

Coldwater, Miss.

Fall River, Mass.

(Osseo, Wis.

" |Walla Walla, Wash.

Yakima, Wash.

Oakland, Cal.

Berkeley, Cal.

Muscatine, lowa

Wilkes-Barre, Pa.

256 (Grand Rapids, Mich,

T 256 Portland, Me.
256 Hanover, N. H.
256 Chattanooga, Tenn.
256 Dayton, Ohio I
256 [Tohnstown, Pa. I
256 Sycamore, 11I.

3 256 [Escanaba, Mich.

Richmond, Va.

Detroit, Mich.

I

258 Cedar Falls, Ta. |

258 (Carterville, Mo. |

258 Galveston, Texas ]

t 258 (Omaha, Neb. =]
258 (Cincinnati, Ohio e

258 Rochester, N. Y. I
268 Chicago, Tl i
258 Omaha, Neb.
%53 Chicago, TIL.
New York, N. Y.
Royal Oak, Mich.
[Boulder, Colo. T
261 [OkTahoma, Okla. s
A 261 Sioux City, Towa [ I
2| St. Louis, Mo. | I
i 261 [Salt Lake City, Utah I [
25T e (Ogden, Utah | I
- - St. Louis, Mo. | T I
261 Kennonwood, La. | IR
el Haverford, | il I
261 Medford Hillside, Mass. | {8 i
261 Fargo, N. D. | = I




RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

s (Kilocyeles) Tattera A eg ‘ clala
261 [ 1150 WDBR [Boston, Mass. - ] |
21 1150 WEAM __[No. Plainfield, N. J. = )
261 1150 WKAF _ [Milwaukee, Wis. ) e
261 1150 WMAZ __|Macon, Ga. | |
261 1150 WOAC Lima, Ohio | |
261 1150 WPSC State College, Pa. | |
261 1150 WSKC Bay City, Mich, I
261 1150 WTAR __|Norfolk, Va. |
261 1150 WTAZ Cambertville, N. J. (B54)

268 1140 KFIR Portland, Oregon
263 1140 KFMW __|Houghton, Mich.
263 1140 KFNF Shenandoah, Towa
263 1140 KFQB Fort Worth, Texas | )
263 1140 KTBR [Portland, Oregon | |
263 1140 WABR __Toledo, Ohio Tl |
263 1140 -WBPL New York, N. Y. (Transmitter is in
Newark, N. J.)

263 140 WCAD (Canton, N. Y. s

5 an_ Antonio, Texas

New Orleans, La.

[Amarillo, Texas

avannah, Ga.

inneapolis, Minn.

enderson, N. C.

mi, Fla.

Yellow Springs, Ohio

New York, N. Y.

Houghton,

Spokane, Wash.

tate College, N. Mex.

Arkadelphia, Ark.

Denver, Colo.

arrisburg, Pa.

Chicago, TIL.

Columbus, Ohio

(Chicago, I1L.

Clearwater, Fla.

ilmington, Del.

Lockport, N. Y.

Fall River, Mass.

Dearborn, Mich.

Oak, Nebr.

Baton Rouge, La.

San Francisco, Cal.

[New Orleans, La.

(Charleston, S. C.

Pascagoula, Miss.

New Haven, Conn.

" |Wichita, Kans.

Beloit, Wis.

Tndianapolis, Ind.

Cedar Rapids, Towa

Knoxville, Tenn.

Gloucester City, N. J.

(Chicago, TII. (Portable)
Johnstown, Pa.

81
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RADIO BROADCAST SPATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

)
Sl e S S LB 5|23
(Mcars) (Kilocycles) Letters A‘_' (-‘E alala
268 112 WTAG Worcester, Mass. =) RS
270 1110 KFBU Laramie, Wyoming =i !

1110 KFGH Stanford University, Cal. | | |

1110 WBAO Decatar, 11I. 2] = |

1110 WDBE Atlanta, Ga. ] == I

1110 WEAN Providence, R. L. I ] |

1110 WEAY  |Houston, Texas |

1110 WGHP _ |Detroit, Mich.

1110 WGST Atlanta, Ga.

1110 WIAG Norfolk, Nebr. T

1110 WIRL Decatur, T

1110 WL Ames, Towa

1110 WOWD [New Orleans, La. BT
270 1110 WRK Hamilton, Ohio ]
270 1110 WTAW __|College Station, Texas 3 17172

Phoenix, Ariz.

Brookings, S. Dak.

Fondulac, Wis.

(Greeley, Colo.

Atlantic, Towa

Spokane, Wash.

West Lafayette, Ind.

Rossville, N. Y.

Tampa, Fla.

[New York, N. Y.

|St. Cloud, Minn,

New York, N. Y.

(Cleveland, Ohio

St. Louis, Mo.

|Urbana, 1L,

Tarrytown, N. Y.

St. Louis, Mo.

Manhattan, Kans,

Harve, Mont.

|Alexandria, La.

Lawrence, Kans.

Los Angeles, Cal.

Pittsburgh, Pa.

New Orleans, La.

" |Port Huron, Mich.

Harrisburg, Pa

(Charlotte, N. C.

Mansfield, Conn.

[Baltimore, Md.

Elgin, 1L,

Sioux City, Towa

Lincoln, Neb.

Milwaukee, Wis.

|

[

1090 WHAR |Atlantic City, N. J. |

20 1080 WIAS Pitisburgh, Pa. I |

B 1090 WKY Oklahoma, OKla. T I

275 1090 WLAP Louisville, Ky. [ 1
205 1090 WMAC __(Cazenovia, N. Y. |
275 1090 WOCL Jamestown, N. Y. |
275 1090 WORD atavia, 1L, I
27 1090 WPAK [

Agricultural College, N. D.
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

<
Wave Frequeney can LR e
e (ilooyclos) Letters oot - a Fg Zla|a
276 1090 WSBT South Bend, Ind. ]
2Ty 1090 WSMK Dayton, Ohio ==
275 1090 WWL (New Orleans, La.
278 1080 KFDD [Boise, 1daho
278 1080 KFIM Grand Forks, N. D.
278 1080 KOIL Coundil Biuffs, Towa
278 1080 KUSD [Vermilion, 8. D.
T 1080 KWCR (Cedar Rapids, lowa
278 1080 KWWG  [Brownsville, Texas
278 1080 WAAF __(Chicago, 1II.
T 1080 WAAW Omaha, Nebr.
T 1080 WABO __(Rochester, N, Y.
278 1080 WCAU __|Philadelphia, Pa.
278 1080 WDZ (Tuseola, TiI.
e 1080 WFBG [Altoona, Pa.
278 1080 WGBC Memphis, Tenn.
278 080 WGBU __|Fulford-by-the-Sea, Fla.
278 1080 WHAM __[Rochester, N. Y.
Fg BB 080 WHDI _(Minneapolis, Minn.
e 1080 WLB |Minneapolis, Minn.
080 WLBL Stevens Point, Wis. |
1080 WMAN __|Columbus, Ohio
1080 WoQ Kansas City, Mo
1080 WRBC Valparaiso, Ind.
1070 WNAC  |Boston, Mass.
1060 KFAU [Boise, Idaho
1060 KFDJ Corvallis, Oregon
1060 WOAN Lawrenceburg, Tenn.
1060 | wsM Nashville, Tenn.
1050 WEMC _|Berrien Springs, Mich. |
1050 WKAR |East Lansing, Mich.
1050 WREO |Lansing, Mich.
1040 KFKX [Hastings, Neb.
1040 WLWL (New York, N. Y.
1020 KTBI Los Angeles, Cal.
020 WAIU Columbus, Ohio
020 WEAO _[Columbus, Ohio
1010 KPRC Houston, Texas
1000 KFMQ Fayetteville, Ark.
1000 KSL Salt Lake City, Utah |
1000 WPG Atlantic City, N. J. [
990 WGN (Chicago, TIL 1
990 WLIB Elgin, 111 =3
980 KTCL Seattle, Wash.
980 WIAR Providence, K. 1.
970 KDKA [Pittsburgh, Pa.. (Transmitter is in|
Tast Pittsburgh, Pa.) |
3156 950 KFDM Beaumont, Texas |
3156 950 KPSN Pasadena, Cal. T
3156 950 WAHG __[Richmond Hill, N. Y,
3156 950 WGBS New York, N. Y.
319 940 WGR Buffalo, N. Y.
319 940 WSMB___[New Orleans, La.
3224 930 KOA Denver, Colo.
3024 930 WIAZ (Chicago, TIl. (Transmitter in Mount
Prospect, TIL.). {
3259 920 WKRC _(Cineinnati, Ohio I




RADIO BROADCAST STATIONS OF THE U. S. BY WAVELENGTHS AND FREQUENCIES

Tengih s = Losation H 533
e (Kilocyeles) Letters € alala
3259 920 WSAT Cincinnati, Ohio (Transmitter is in| I T

e Eas &
3311 500 WEBZ Springfield, Mass. %l i
336.9 890 KFMX Northfield, Minn. o e
3369 890 KNX Los Angeles, Cal. B
3369 890 WCAL  [Northfield, Minn. el
336.9 890 WIAX ille, Fla. = ]
340.7 830 KFAB Lincoln, Nebr. R
3407 80 KSAC Manhattan, Kans. =
340.7 880 WMCA  New York, N Y. (Transmitter is in| | =8

Hoboken, N. J.). | |

3446 70 WCBD Zion, TIL. ] T ]

T 3446 870 WLS Cl ]'ﬁa)g“' TIL (Transmitter is in Crete, ‘1 | “ | Z
3486 KOB State College, N. Mex. | |
3486 KWSC Pullman, Wash. |
3486 WIIC Hartford, Conn. |
352.7 WIAD Waco, Tex.

3527 WWI Detroit, Mich,

New York, N. Y.
Oakland, Cal.
New York, N. Y.
Kansas City, Mo.
[Kansas City, Mo.
[ooseheart, Til.
(Chicago, TIL.

ot Springs, Ark.
Bristow, Okla.
altimore, Md.
R E

Toy, N. V.
Seattle, Wash.
Miami Beach, Fla.
(Cleveland, Ohio
(Cleveland, Ohio
San Antonio, Texas
Philadelphia, Pa.
Philadelphia, Pa.
Louisville, Ky. I
Los Angeles, Cal. ] I
New York, N. Y. I
Newark, N. J. I
St. Paul,—Minneapolis, Minn. T
Cincinnati, Ohio =

|

|

Cincinnati, Ohio (Transmitter is in|
Harrison, Ohio.).

SR 700 KPO San Francisco, Cal.
R A 005 WSB Atlanta, Ga. T
SEgRIRAR 690 NAA Arlington, Va. =
TodaD | 680 KLDS ndependence, Mo. =
0 680 WDHWE Cranston, R. L. I
Gy | 680 WMAF artmouth, Mass. I R
Seeealon, | 28055 = | WOS Tefferson City, Mo. I =
44T 670 3 WMAQ [Chicago, TIL. T 3y
75 670 wai (Chicago, TIL. T T
I [

4543 660 KFOA eattle, Wash.
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RADIO BROADCAST STATIONS OF THE U. S. BY WAVEL

NGTHS AND FREQUENCIES

3| o] fe
‘Wave Frequency Call K I R e 3 e
Zewn | Grusesn | s gt o & 5; e
i3 - 660 KTW Seattle, Wash. el ]
548 660 WiZ New York, N. Y. =3 R
4613 650 WCAE Pittsburgh, Pa. [ AT
1685 640 KFI Los Angeles, Cal. EE] B
4685 610 WCAP Washington, D. C. BX =
1685 640 WRC Washington, D. C. | | i
475.9 630 WBAP [Fort Worth, Tex. I |
759 630 WEEL Boston, Mass. [ |
1759 630 WFAA Dallas, Texas VALY GE=
483.6 620 WoC [Davenport, Ta. I
836 20 WSUT fowa City, Towa i)
4915 610 KGW Portland, Oregon =
15 610 WEAF New York, N. Y.
19977 600 KFRU Columbia, Mo.
199.7 600 [~ wnC Memphis, Tenn.
5082 590 KLX Oakland, Cal.
5082 590 WIP Philadelphia, Pa.
5082 590 W00 Philadelphia, Pa.
5169 580 WCX [Pontiac, Mich. =5
5169 580 WIR Detroit, Mich. (Transmittor is in|
Pontiac, Mich.) | ‘ ‘ ‘ l
526 570 WHO Des Momes, Towa (] ]
526 570 WNYC _ |New York, N. Y. = BREEEY
526 570 WOAW Omaha, Nebr. Tee| I
535.4 560 KYW Chicago, 1L, = FrEEEs
585.4 560 WHA Madison, Wis. [ o]
5150 550 KFUO St. Louis, Mo. f| T )
545.1 550 KSD St Touis, Mo. ) | A |

All About Standard Time

The United States adopted standard time in 1883, on the initiative of the American Railway Association, and
at noon of November 18th, 1883, the telegraphic time Signals sent out daily from the Naval Observatory at
Washington were changed to the new system, according to which the meridians of 75°, 90°, 105°, and 120° west
from Greenwich became the time meridians of Eastern, Central, Mountain, and Pacific standard time respectively.

United States standard Eastern time is used from the Atlantic Ocean to a line through Toledo, Monrocville,

 thence through Huntington, W. Va; Norton, Va.; Johnson City, Tenn.; Asheville, N.
; and Apalachicola, Fla. U. S. standard Central time is used from this first line to a
line through Mandan, N. D’; Pierre, S. D.; McCook, Neb.; Dodge City, Kans, and along west linc of Okla, and
ex.; standard Mountain time is used from the second line to a line that forms the western boundary of Mont,,
thence follows the Salmon River westward, the western boundary of Idaho southward, the southern boundary
of Idaho eastward, and thence passes southward through Ogden and Salt Lake City, Utah; Parker and Yuma,
Ariz S. standard Pacific time is used from the third line to the Pacific Occan.
‘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.
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RADIO BROADCAST STATIONS OF
THE UNITED STATES -

By States and Cities

B
STATES crrims Canl Lettors e 22515l =
(Meters) RlEg |a|a|A
ALABAMA Auburn WAPL ] 248 =2 B
oy = Birmingham WBRC | 218 == =
7 Montgomery WIBZ { 231 R
ARIZONA Tlagstaff KFXY | 205.4 I |
% Phoenix KFAD B I [
“Phoenix KFCB 238 | Tl
Arkadelphia KFWD 266 [= ol
Fayetteville | xFMQ 2998 I
Hot Springs KTHS 3748 [ogiee |
Alma (Holy City) KFQU 2073
Avalon KFWO 2001 | BT
5T = Bakersfield KDZB 200.7 | i =1
Berkeley KRE 256 ]
i Big Bear Lake KFXB 202.6 g
= Burlingame KFOB 220
iy Chico KFWH B 254 ‘ e En AR
e o Eurcka KFVU 2097 T
R Fresno KMJ 232 1 T
[omnEpms | Hollywood KFQZ 226 o Pl et
” Hollywood KFWB 252 I ‘ | I 1
= Long Beach KFON 253 ] S
TRE A Los Angeles KFI 4085 | |
= Los Angeles KFPR 21 ] EE
w Tos Angeles KFSG 25
“ | Tos Angeles KHJ 1052 | l
S e o | Tos Auedls KMTR 238 ol i3]
“ Los Angeles KNRC 2082 )
@ Los Angeles KNX 3369 e
w Tos Angeles KTBI 293.9 ] T
T AR Oakland KFUS 256 I
= Oakland KFUU 220 )
< Oakland KEWM 2068 Bl
L Oaldand KGO 361.2 I [
R E SRR | Oakland KLS 252 B |
“ Oakland KLX 508.2 T
z Oakland | KTAB 240 I Eal
S L Oakland KZM 240 I =
< Oxnard KEYF 205.4 1 )
T i Pasadena KPPC 220 | ] 5
= Pasadena KPSN 3156 T T =l
« Sacramento KFBK 248 | | ]
e 1 TR San Diego KFBC 224 I
i e San Diego KEVW | 246 G
“ San Francisco KFRC 768 =
EEp e Ve Ree o San Francisco KGTT 234 I
“ San Francisco KIBS 220 T
T AR Wi San Francisco KPO 483 T
= San Francisco KUO 250 T R
G San Jose KFAT 2073 I S S T




40 RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

=
staTEs crmzs cant Letters e SRR
(Meters) R l‘g alala
CALIFORNIA San Jose KQW 2 |
G San Pedro |~ KFVD eS|
= = ~ Santa Maria KFXC B e
Y So. San Franciseo KFWI e
“ Stanford University KFGH 270 ] B e
& Stockton KWG 218 | A
COLORADO Boulder KFAJ 261 I e}
e Colorado Springs KFUM 242 | {5
i Colorado Springs KFXF 250 I |
e Denver KFEL 254
5 Denver KFUP 2% I
G Denver KFVR 204 I
g Denver KFXJ 2157 |
& Denver KLZ 266 = i
G Denver KOA 3224 s e
& Greeley KFKA 273 ] |
" Gunnison KFHA %52 TEs |
Sie o Trinidad KFBS 258 1] [
CONNECTICUT Hartford WTIC 3186 eS| [
i Mansfield WCAC el EeEE
w New Haven WDRC 268 sl et
DELAWARE Wilmington WHAV 266 [ ] |
DIST. OF COLUMBIA Washington WCAP 685 | | |
i Washington WMAL 2126 [ |
& Washington WRC 4685 | |
FLORIDA Clearwater |~ WeHEB 266 = =3
G Fulford-by-the-Sea |~ WeBU 218 [ = |
% Tacksonville | WIAX 3 [ =) 1
@ Miami WQAM | ] |
v Miami Beach WMBF 3844 [ Peeam
& & St. Petersburg WHBN 238 B2 = 1
= St. Petersburg WIBC 225, || BT
i St. Petershurg WIBB 251 = B
= Tampa WDAE 218 ] =] |
e Winter Park WDBO 210 | ] l
GEORGIA Atlanta WDBE 270 e T
B Atlanta WGST 270 I ] i
“ Atlanta WSB 5 1283 | I I
“ Macon WMAZ 261 | | I
t Savannah WEBZ 263 1
IDAHO Boise RTAL T R [
7 Boise KFDD 278 e
& Kelloge KFEY 238 | el
ILLINOIS Batavia WORD 275 I I
w Cambridge = WTAP 212 | |
i Carthage 236 | I 1
o5 Chicago 535.4 (] | T
= Chicago 278 =5 =5 |
> Chicago 226 ‘ ‘
c Chicago 215.7
= Chicago 266
w Chicago 3702
w Chicago 266
% 2173 I I
= Chicago 3028 e e R
= Chicago 233 (e S CE ]




RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

STATES

l Call Letters

e
i
Az

Date
Time
Received

Dial 1

Dial 2

Dial 3

Chicago

ILLINOIS

Chicago

Chicago

Chicago

Chicago

Chicago

3028

Evanston_

202.6

Galesburg
Galeshurg

Harrisburg

Joliet

Joliet

Joliet

LaSalle

Moosehart

Oak_Park

Plainfield

Rockford

~ Rock Island

Streator

Sycamore

Sycamore

Tuscola

Urbana

Zion

Anderson

Anderson

Culver

Evansville

Fort Wayne

Fort Wayne

Greencastle

Greentown

Indianapolis

Laport

Logansport

Seymour

Logansport

South Bend

Valparaiso

West Lafayett~

Ames

Atlantic
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY

STATES AND CITIES

3
srarEs crms Call Lottors R 3158 jaia] s
(Meters) AR é alala
TOWA Boone KFGQ | 2% o [
2 Burlington WIAS | 254 {30! P )
@ Cedar Falls KRIX | 258 fi Tt
Y Cedar Rapids KWCR 778 | )
= Cedar Rapids WIAM | 268 | o
o Clarinda KSO B | |
% Council Bluffs KOIL 278 |
G Davenport WoC 36 |
< Des Moines WHO 526 |
0 __ Fort Dodge KFIY 215 T
i Towa City KFQP 224 | |
& Towa City WSUT ~ 4 {5 |
- Le Mars KWUC %52 i
= Marshalltown KFIB 248 |
= Muscatine KTNT 256
G Oskaloosa KFHL 240
3 Shenandoah KFNF s
= Shenandoah KMA 252 ]
7 Sioux City KFMR 261 I
= Sioux City WEAU 205 i
& Waterloo KFXE 236 | ] T
KANSAS Tndependence KFVG 236 |
= Junction City KFIC 2188
& Lawrence KFKU | 275 fi]
i Manhattan KEVID 2188 I
« Manhattan KSAC 3207
= Manhattan WIG 27 S
@ KFOT e |
B WEAH | 268 | |
KENTUCKY WHAS 399.8 | ]
Louisville WLAP 275 g
LOUISIANA Alexandria KFFY 205
« Baton Rouge KFGC 268 T
= Kennonwood RWKH | 261 e |
= New Orleans WAAB 268
w New Orleans WABZ 275 T
@ New Orleans WBBS 252 I
w New Orleans WCBE 263 T
* New Orleans WOWL 270 [ et
“ New Orleans WSMB 319 IS
“ New Orleans WWL 275 ] [
o = Pineville KFWU 238 = I B
w Shreveport KFDX 250 e ;
MAINE Bangor WABI 240 ‘ | 1
= Ellsworth WHBK | 281 o I =]
L3 Orono WGBX 252 || O | [
w FPortland WCSH 256 T T
MARYLAND Baltimore WBAL | 3748 2 | T
w Baltimore CA | 275 BT
w | Baltimore WCBM 229 T
« Baltimore — WFBR _ 251 | I B
& Tokoma Park WBES 222 e
MASSACHUSETT Boston WBZA 252 | |
« Boston WDBR 261 s I B3
w Boston WEEL B | T I




au

RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

P
sTaTES crrmss Call Letters o Bl
(eters) AlEs |AlA|A
MASSACHUSETTS Boston 250 = 1 1
i Toston 2802 | i
G Boston 240 1
= Dartmouth 409
w Fall River 754
= Fall River 266 ]
g Medford Hillside 261 |
- New Bedford 2007 I
= New Bedford 218 |
@ Springfield L1 e
g Taunton 227 | STl
w Webster 251 ] [ |
« Worcester 238 1 1
w Worcester 268 | I
MICHIGAN Ann Arbor 229 |
= Bay City 261 i
5 Berrien Springs 2855
3 Dearborn 266
w Detrolt 210 TS
= Detroit 565 | |
= Detroft o4 ||
w Detrolt R | |
= Fast Lansing 2855 [ (Bl
w Escanaba 256 {5 e[
= Flint 231 | IR
« Grand Rapids 256 B
& Grand Rapids 212 =
g Toughton 753 s
“ Houghton 263 e
W Lansing G T P B T L |
- Mount_ Clemens 240 el s |
= Owosso 240 TR
= Petosky 238 [ I
w Pontinc 5169 [ I
= Port Turon 2% | 1
@ Royal Oak 586 [ [
8 Yosilanti 258 |
MINNESOTA Breckenridge 212 I
“ Collegeville 236 |
« Minneapolis 281 1
= Minneapolis B |
- Minneapolis 263 | I
@ Minneapolis 278 (] R R R
= Minneapolis 278 =] B
@ Tinneavolis %52 (15 =]
5 Northfield 3369 [ ==
= Northfield 3360 [ =
= St Cloud 273 I |
= SE. Paul 252 I T
& St. Paul-Minneapolis 1164 T [
= Welcome 227 | Tl
MISSISSIPPT Coldwater 251 T T T
3 Oxford (near) 242 | B AL
& Pascagoula 268 | EEE!
Cape Girardeau 221 5| el
& Carterville 258 == =




RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES A

o
STATES crrims Call Lotters Tonnth 18 latgl s
(Meters) AlEs |A|A|A
&
by MISSOURL | Columbia = KFRU 2997 2] BT
o Tndependence ~|__Kps 4409 ) o]
Jeiferson City WOS 4409 e E o
Kansas City 3 KWKC 736 = AR
T Kansas City T WDAF 365.6 = E= D
2 Kansas City WHB 365, Iy EEpel
8 Kansas City Woa o v 13 o
= Kirksville KFKZ 226 | I 5]
x & | Moberly TEat KFFP 212 Bl
% Moberly KFOJ 242 s )
) St. Louis KFQA 261 R T
& St. Louis KFUO 5451 S A
£ o) St. Louis T KFVE 240 ] I
' St. Louis KEWE 2142 | FEETE
St. Louis KMOX 261 ] I (B
¥ St. Louis KSD 5451 T e S |
& St. Louis WEW 218 T o
] St. Louis WIL, B ] i ol
z St. Louis WMAY, 248 [l B
% St. Louis WSBF EE ] B
% Springiield —KFUV 252 =
MONTANA Tlarve KFBB 75 EEEECT
% Missoula KUOM 244
NEBRASKA David City i kRO 226 |
i Tastings KFKX 2883 [ B
& Tincoln KFAB 3407 | I
& Lincoln WFAV 70 I I = |
Norfolk WIAG 270 R
Oak KFEQ 268 T Rl
Omaha KFOX 218 I i
z Omaha KOCH 758 o
“ Omaha WAAW 278 i B
= Omaha WNAL 258 1 1 | |
i Omaha WOAW 526 i oo
“ University City WCAT 254 = T
NEW WA Chesham WSAU 229 |
& Hanover WDCH 250 =0
B | Laconia WKAV 224 | |
NEW JERSEY Atlantic City WHAR 27 P
= Atlantic City WPG 2998 =] I =3
G; Camden WEFBL 36 = I
TE @  Elizabeth G WIBS 202.6 =gt T
= Gloucester City WRAX 268 =T | =l
Lambertville 261 = [
= Newark 252 = i
& Newark 1052 = e
& North Plainfield WEAM 61 | ==
@ Paterson WODA %24 = T =3
& Red Bank WIBL 2188 = RS
§ Trenton WOAX 240 ) iy O
NEW MEXICO Albuquerque KFLR 251 = EEa ]
% Albuguerque KFVY 250 2= R
“ State College s |7 KR 266 B (B
2 State College KOB 3486 e e
NEW YORK Bay Shore WRST 3157 e ol |
B | Brookiyn | WrFRL o] B A
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES a7

P
& ; % o Wave 2| g =
sTATES crmims Call Lette e i & 2
NEW YORK Butfalo WEBR
g Buffalo WGR
= Buifalo WIBP
w Buffalo WPDQ
= w Canton WCAD
i Cazenovia WMAC
o Flushing ‘WIBI
Freeport WGBB
e Tihaca WEAI
= 2 Jamestown ¥~ ~ WOCE
e Kingston ~ WDBZ
Tockport WMAK
New York T WEBPT
7 T New York WEAF
e New York o WEBJ
S = New York WEBH
w New York WGBS
New York TWGCP
= =T New York WHAP
“ New York WHN
« New York WIY
= Now York Wiz
“ New York WLWL
R New York WHMCA
= New York WNYC
New York WOKO
7 New York ~ WQAO
“ New York WRNY
« New York WSDA
g Richmond Hill WAHG
o “ Richmond Hill WBOQ
“ Richmond Hill WGMU
w Richmond Hill WRNU
“ Richmond Hill WWGL
w Rochester WABO
“ Rochester WHAM RE2]
» Rochester WHEC i
@ Rossville ~ WBBR e B
@ Schenectady WGY B
= Syracuse WEFBL ] o
W Tarrytown WRW
= Troy WHAZ
“ Utiea WIBX
~ NORTH CAROLINA Asheville WABC
g Charlotie WBT
“ Charlotte WIBG
= Henderson ~ WIBV
= Raleigh 0
NORTH DAKOTA Agricultural College WPAK
“ Bismark KFYR
w Devils Lake KDLR
“ Fargo WDAY
“ Grand Forks KFIM
OHIO Akron WADC
“ Bellefontaine WHED
w Cambridge WEBE
- Canton WHBC




RADIO BROADCAST STATIONS

OF THE UNITED STATES BY STATES AND CITIES

STATES

crTiEs

Wave
Longth
(Meters)

Call Lotters

Date

Time
Received

Dial 1

Dial 2

Dial 8

| Cincinnati

Cincinnati

Cincinnati

Cincinnati

Cincinnati
~ Cincinnati

Cleveland

Cleveland

Cleveland

Cleveland

Cleveland

Columbus

Columbus

Columbus

Columbus

Dayton

Dayton

Granville

Hamilton

Hanilton

Tima

Pomeroy

Springficld

Toledo

Toledo

Toledo

Wooster

Yellow Springs

Bristow

Chickasha

Fort Sill

Norman

Oklahoma

Oklahoma

Tulsa

Astoria

Corvallis

Portland

Portland

Portland

Portland

Portland

Portland

Portland

Allentown

Allentown

Altoona

Elkins Park

Grove City

Harrisburg

Harrisburg

Harrishurg

Harrishurg

Haverford

Johnstown

Johnstown




RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

5
sTATES ‘ crrims Call Totters Tiee A Eiaia =l
‘ aieters) T | A FS 1A A A
PENNYSYLVANIA Johnstown WTAC 268 | | I
" Lancaster WDEBC 258 | | |
3 Lancaster WGAL 28 | | |
2 Lewisburg WIBQ 2111 | [ |
= Oil City WHBA 250 (= AR
i Parkersburg, ~ WQAA 220 =i s I
B Philadelphia WABY 712 =3 == |
= Philadelphia WCAU 78 = == |
i Philadelphia WFBD 230 o5 ESEl
% Philadelphia ~ WEL 3945 el
i Philadelphia WHBW 215.7 R
i Philadelphia WIAD 250 e ]
n Philadelphia WIP 508.2 ‘ ‘ ‘
= Philadelphia WLIT 3945 B
& Philadelphia WNAT 250 ‘ ‘ ‘ 1
z Philadelphia W00 508.2 | ]
% Philadelphia WWAD 250 I =l
¥ Pittsburgh KDKA 3091 | 155
5 Pittsburgh Kav 275 | (]
% Pitisburgh WCAR 13 | I
Q Pittsburgh WIAS 275 ] ]
« Reading WRAW 238 =i | B )
G Seranton WGBL 240 = Eel g
= Seranton WQAN 250 I b
T State College ~__WPSC 261 = )
% Wilkes-Barre WBAX 256 = s
@ Wilkes-Barre WBRE 231 F= o
RHODE ISLAND Cranston | WDWF 409 [ I
% T. Providence WKAD 240 | ]
g Providence WCBR 205.4 | |
) Providence WOWS 209.7 i
3 Providence | WEAN 270 =)
4 Providence WGBM 250 I B
% Providence WIA 3059 | BT
SOUTH CAROLINA Charleston WEBBY 268 | |
= Greenville WGBT 236 sl 1
SOUTH DAKOTA Brookings KFDY 7B = I
7 Rapid City WCAT 240
3 Vermillion KUSD 278 | =
g Yankton WNAX 241 I I
TENNESSEE Chattanooga WDOD 256
% Krnoxville WFBC 250
= Knoxville SEWNOX 268 | [
2 Lavwrenceburg WOAN 2828 I I
= Memphis WGBC 278 I I :
L Memphis —__wHBQ 233 I P ]
g Memphis WHC 4997 I B
= Nashville ~ T WeBQ 236 ]
g Nashville ~ WDAD 226 B
i Nashville WM 2828 [ [e@ig |
TEXAS Amarillo WDAG 263 | = I
z Austin KUT 231
% Beaumont —  KFDM 315.6
= Beaumont KFXM 227
= Beeville KFRB 208
i Brownsville KFWP 2142
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RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

P
sTATES crTies Call Lotters ek ol
(Meters)* e g A ala
TEXAS Brownsville B = R
< College Station 270 e
= Dallas T e
& Dallas B e e
a Dublin B |
2 El Paso == R
= Fort Worth e
g = Fort Worth [ eI S |
v Fort Worth e e
" Galveston | | |
" Galveston Eol e |
= Greenville s
5 Houston Eoviaa
4 ‘Houston J ‘ | [
g Houston = e
w Houston | e
= San Antonio B e
. San Antonio B [
= San Benito EIE
o] Waco 352.7 | |
UTAH Logan 2054 TR
o Ogden 21 e
z 5 Ogden 261 =
. Salt Lake City 216 g
g o Salt Lake City == 2 e
= Sall Lake City 261 o BT I
L Salt Lake City 299.8 | I ‘7
U. S Portable 226 Sl
@ Portable 226 =
VERMONT Burlinglon 20 Fol
Springfield 206 T
VIRGINIA Arlington 4345 S
= Norfolk 22 T
z Norfolk B T
« Richmond 229 o
B Richmond 256 g
3 Roanoke 20 T
WASHINGTON Everett 224 s
25 Lacey 246 T
a Norih Bend 5T S5
« Olympia 21858 T
Pullman 3186 g
Seattle 4543 T
i Seatile 3844 e
2 Seattle 305.9 T =
= Seattle 513 e e
= Spokane 266 =mE ey
“ Spokane 278
~ ‘Tacoma 250
- Tacoma 250 |
2% Tacoma 250
= Walla Walla 256
& Yakima %6 |
WEST VIRGINIA Weirton 245 =2 T
WISCONSIN | Beloit 268 = T
Camp Lake 21 iy T




RADIO BROADCAST STATIONS OF THE UNITED STATES BY STATES AND CITIES

3
STATES crrims Call Lotters ‘ iAo E - R e
| st | 8| S Rglcastinsiie
WISCONSIN | Fondulac KFIZ T I
& |~ Madison WHA | 0 T
= |~ Madison WIBA | Sl
o |~ Marshield WGBR [ [ |
= Menomionie WGBQ | |
= Milwaukee WHAD |
o " Milwaukee WKAF = ok s
= Milwaukee WSOE Iz I
= Osseo WTAQ | = |
= Poynette WIBU | B )
& Stevens Point WLBL | ol
; Superior WEBC lsdl P |
West De Pere WHBY | [
Laramie KFBU e | ooy

Additions, changes and eliminations in foregoing list of United States Broadcast Stations given on
page 176.

Wy




RADIO REVIEW AND RADIO LISTENERS™ GUIDE AND CALL BOOK.

Slogans of Broadcast Stations
in U. S. and Canada

KDKA—PITTSBURGH, PA.

The Pioncer [fmadun‘m)g Station of the World.
KDYL—SALT LAKE CITY, UTAI

ut on the Great
KFAB—LINCOLN, NEBRASKA.

he Home Sweet Home Station.
KFAU—BOISE, IDAHO.

Intermountain Station.

KFCB—PIIOENI}(},

Vhen It's Wintertime in Michigan, It's Summer Time Dowen Here.
KFCF—WALLA WALLA, WASH

d so well They

Vamed It T

KFDM—BEAUMONT, TEXAS
Kall for I)([mmubh Magnolene
KFEY—KELLOG, IDAHO.
vice of the Coeur D’Alene.
10,

KFFP—MOBERLY,

ospel Messenger of the dir.
KFGQ—BOONE, IOWA.
Danicl Boowe Station.
KFHA—GUNNI&ON COLO.
re the Sun Shines Every Day.
KFI—LOS AN(.EL}:‘S, CALIF.
adio Central Super-Station

KFJB—MARSHALLTOWN, 10

V-GNt Te Feort ofi Lo
OKLAHOMA CITY, OKLA.

Radio Headquor ters.
KFIM—GRAND rmz:{\?
i

KFKU—LAWR!

U
KFEX_HASTINGS, NEBE.
e Empress of the dir
the World.
KFLU—SAN BENITO, TEXAS,
gl ke Magic Valley.
KFNF— SHENAND()AH
ndly Smmm in a Friendly Town.
KFOA—SEATTL
ateway 1o the Orient. (Pacific Northwest Station.)
KFON—LONG B]L\( l )("\l IF.
ere Your
KFOR—DAVID CITY, NEBR.
e Voice of D
I(I‘PM-—GRLE\VHJ TEXAS.
The New Furniture Co, (Biggest Little 10 Watts on the Air.)
wa—cumnwu

ceping Pace With Christ Means Progress.
KFQW—NORTH BEND WASTL
At tern Entrance of Snoqualmie Pass

(A National Institution.)

KFIF—(

mA ke Educational Center of the State.
NS.

ence on the Kas

The Pioneer Re-Broadcasting Station of

ip Comes In.

id City.

KFRW—OLYMPIA, W asH
the iforld a Brotherhood
KELL- PRDCRERKIICE M1

KFUN—COLORADO SPRI
Known for

KFUS—OAKLAND, CALIF.

WD( iiy.of Opbortunit.

er of the North Finds Its Source.

S, COLO.
insurpassed Mountain Scenery

KFUU—SAN LE.

he Vo
KFVE—ST. LOUIS, MO,

You Will Always Know KFVE by the Tick of Her Clock.
KEVH—MANHATTAN, KANS,

ansas Fans Very Happy.

KEVN_WELCOME, 1N

The Voice of Martin County,
KFVU—BUREKA, CALIF.

On the

¢ ”/ oI o

(Voice of the Cherry City.)

y. (Eurca on the Redwood Highway, the
)

KFWA—OGDEN, UTAIL.
Keeping Friends With All
KFWH—CHICO, CALIF.
Kind Friends We're Here
KFWO—AVALON, CATALINA ISLAND, CALIF.
Katalina for Wonderful Outings

Here s Wo
»‘f!hat is Almost

EARN |
350.t0 $250.a
Week i

Gt into the great new BIG Py Industey
—Ragin, 'Tf yow're caming @ penny
T390 weckslipcupon
'

Learn Quickly and [
Easily At Home A e
i

Radto © sou)
e~ ¥ o
i

rom simplest kind o thou
neluded 1o chh»vnu\e’lm
¥ i special
catuires for limited tme only, o Act 0
NATIONAL RADIO INSTITUTE
. CW6, Washingto:

National Radio Institute,

zton, D. C.
In any war. please snd
> mpicie mmm.',\fiq“;,““‘ i
Aoy oy o

Wit o

Nome

Address ..

Town
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SLOGANS OF BROADCAST STATIONS IN UNITED STATES
AND CANADA (Continued)

KFXB—BIG BEAR LAKE, CALIF.
Rim of World Super Station.
BERE-—COLORADO SPRIN

KFXH—EL .mso i A,
T Voice of the Rio Grande.
KGB—TACOMA, WASH,
This is KGB in Tacoma, Wash.,
e Gateway to Mount Tacoma.
< World.)

ok Stavon.

the Lumber Capital of America and
(The Lumber Capital of

e
KGW—PORTLAND, OR!
KGIW Keep Growing Wiser
KGY—LACEY, WASH.
Qut Where the Cedars Meet the Sea

KHJ_LOS ANGEL y
Kindn 5 ua/mm: and Joy.
KIBS—SAN FRANCIS
Royal Oer Smoked Herring. (Kleen Jokes, Better Songs.)
KJR—SEATTLE, WASH.
Radio Headguarters.
KMOX—ST. LOUIS, MO,

Al
KPO—SAN FRANCISCO,

KPRC—HOUSTON, TEXAS,
otton Port Rail Center (Post).
KQP—PORTLAND, ORE.

o0d River Apples from Portlond, Oreg.
KTCL—SEATTLE, WA
o Chae
KTHS—HOT SPRINGS, ARK.
Kum o Hot Springs.
KTW—SEATTLE, WASH.

car Ve, Hear Ve, the Gospel,
KUO—SAN FRANCISCO, CALIF.
Voi ] the West,

V4. Colden Gate

e b

Th
KUSD—VERMILLON, S.
Soutl; mea University for South Dakotans.
KWG—STOCKTON, CA

oice o/ tie San Joaquin Valley.
EWKC—KANSAS CITY, MO.

cop Watching Kansas City
KWWG—BROWNSVILLE, TE:
KZRQ—MANILA,

s 15 The I s inten Gardems
Rmo Manita

WAAW—OMAHA,
Wiere Anrmllrmr Accumulates Wealth.
WABY—PHILADELPHIA, PA.
Quaker City
WABZ_NEW ORLEANS, LA,
The Station
WAFD—PORT HURON, MIC
Gateway 1o zm Great Lakes. (We Are Ford Dealers.)
WAHG—RICHMOND HILL, N.
¢ and I7mr Grbe.
WAMD—MINNEAPOLIS, MIN
The Voice of e Great Northest
WBAV—COLUMBUS, OHIO,
e Broadcast a Variety.
WEAX—WILKES BAKKE, PA:
In Wyoming Valley, Home of the Anthracite.
WBBM—CHICAGO, ILL.
Vorld's Best Broadcasting Medium.
WEBS_NEW ORLFANS, I
The (;wr[*tl Wave.
WBBW—NORFOLK,
Wit kool You'd Like to Go to
WBCN—CHICAGO, ILL.
Vorld's Best Community Newspaper.
WCAC—MANSFIELD, CONN.
From' the Nuimeg State.
WCAD—CANTON, N. Y
o Voice of the North Country.
WCAL—A\‘ORTH}ILLD MINN.
The College on the Hill
WCAO—BALTIMORE, MD.
The People’s Store.
WCAR—SAN ANTONIO, TEXAS.
Roval Order of Preo
WCAX—BURLINGTON, VT.
The Voice of the Green Mountains,
WCBD—ZION, ILL.
Where God Rules. (Where God Rules Man Prospers.)
WCBE—NEW ORLF NS, I
el o A. (Strongest 5 Watt Station in the World.)
WCCO—ST. PAUL—VIINNFAPOIIS MINN.
Service to the Northwest

- Dodgers.

i a Message.

aricators.

—as taught in the Great COYNE Shops—
Prepares You for a
Big-Pay, Fascinating
Steady Job in Radio
or Electrical Field!

elds of Wonderful

They offer BIG PAY, cleans

work Fad steady emplovment—and where.
0 AINED MEN are in de.

.

Complete Electrical Trai
In 12 Happy Weeks at COYNE

;Hﬂn."w(mr...\ Eleetrcat Coure I3
S

"Y6U DON'T NEED ADVANGED
EDUCATION OR EXFERIENGE

S e S fo N i FRE ok
O e

T S ety e T Mok et

oy Delore ofer 15 wiihgren e viplt

ELECTRICAL SCHOOL

1 LIS, Pt Eatbiahod, 13
15 WE et oat. SRy,

o LEWIS. Prosident
cnvw[ ELESTRIGAL Komoor.

inois

4st et X want one of thos bis
R
sétmes, pinted
Send i, Bttt
uro'lo Ll me il shout Saesil 0o
2815 s Sourses, f
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EE A SLOGANS OF BROADCAST STATIONS IN UNITED STATES
AND CANADA (Continued)

WCLS—JOLIET, ILL.
ill County's Largest Store.

WDAD‘\IASHVILLE, TENN,
The Athens of the South
WDAG—AMARILLO, TEXAS.
g ke Dollars Ahways Grow
—— WDAY—FARGO,
IR "The Biggest Little City in the World,
WDBE—ATLANTA, GA.

1i7¢ Disiribute Better Equipment
WDBJ—ROANOKE, VA.
canoke, Down in Old Virginia.
WDRO—WINTER PARK|
Woties Dot “by Orlando.

OLD TUBES
WDOD—CHATTANOOGA, TENN.
MADE Goon AS NEW I onderful Dynamo of Dixie.
WDWF—CRANSTON, R. L

Quality F

WEAF—NEW YORK,
Vhe-Voics of the Millons.

WEAM—PLAINFIELD, N. J.

) o . md merica’s Pioneer Municipal Broadcasting Station.
MONEY BACK GUARANTEE ‘WEAR—CLEVELAND, OHIO.
e ey o™ St Satoata wifol vodyear Tires WEAR,
Siodh Nomber wiaiet "’oﬁi”.'«.m‘n‘f.e"li‘m:‘.“ riee WEAU—SIOUX C‘TY I0W.
Droes o e o e Hleart of the Corn Bell
o MACK CRonaTonEs WEBA—HIGHLAND PARK, N 7.
onderful Euzmﬂgr by Air WEBA.
WEBH—CHICAGO, ILL,
The Voice of the Great Lakes.
WEBK—GRAND, RAPIDS, MICH.
e Furniture Capital of America.
L | WEBQ—HARRISBURG, ILL.
Blucbird Station.
WEBR—BUFFALO, N. Y.
A . Ve Extend Buffalo's Regards.
FREE BLUEPRINTS wet—pavrox, omig” T
z orthy Effort Brings Triumph.
To Set Builders WSM—NASHVILLE, TENN.
T PROVE THE, SEULOTIVE AND SEXSITIVE Ve “Shield Millions.
T N SR ANE: "W WSMK_DAYTON, O
he Iovrw of Aviation.
Werner Transformers WSOE—MILWAUKEE, WISt
(Radio Frequeney Type) In the Land of Sky-biue Waters.
Which cover the entiro brosdeasting wase range and WSRO—HAMILTON, OHI
T Lernan 57 o e e o the o sl p,.,{m Only.
B LS Tibe '?LE?" deeciver BB 1 S04 WTAG—M’O]‘LCEST
e et e e o ke i R e
Tty o Ty Sariieed w8 1 3 WTAM—CLEV] hLAN
et seproducion he Voice from the Storage Battery.
St e S e s h 53 WTAR_NORFOLE,
IADE IN TWO TYPES Dows OM Virginia.

WTAW—C ()LLEGlu STATION,
he Voice of ihe Wilderness.
Sane B LS “uxfs-mm'ron .
appa lacn Nails.
Werner LoopAntenna wllLHART[‘ORD CON
T e R :fi‘,'smot City.
BT R b AR B 2 The Call of the North.

Tuned and untuned foranystandard ty
Radio Frequency. Aud

PRICE POSTPAID $14.00 CFCN—CALGARY. ALBERTA.
vice of the Prairies.
ey trcarle a6 oot onpottputa 20 CFCT—VICTORIA, B. C.
ke Mecea of Touriss.
Ask Your Radio Dealer CFQU—SASK ATOON S

WERNER MFG. COMPANY "ub C(f of the West Where No. 1 Northern Hard Wheat

‘ 204 Ninth St.  Brooklyn, N. Y. ' CFXC—NEW WFsmnNsmn B.
o s oy A R ‘oice of the Fraser R

CPYC—BURNABY, B. ¢

ver.

anada’s Flourishing Young City,
(‘HCM—CALGARY, ALBERTA.
Vestern Canadd’s Leading Leather Goods Store.
CICA—] hD‘\lOI\TO‘I. ALBERTA.
o’ Sunniest Spot in Sunny Alberta.
CKCD—VANCOUVER, B C.

o N Canada’s Western Gateway
> CKCO—OTTAWA, ONT
“L“,"”: ‘13::;“ — tiows's Radio Voice. The Community Voice of Canada's Capita,
Tiuntrated Catatos — FREE CKOC—HAMILTON,
In the {yurdm of Canada.
CKY—WINNIPEG, MAN.
The Radiogem Corp. Maniioba's Own Station
e BroNAvay Ny ok CCNRA—MONCTON,

Ve of e Moritimes




Kilocycle-Meter Conversion.Table

The Department of Commerce spe-
cifies radio station assignments in both
kilocycles and meters. The tendency
of radio engineering practice is to use
and express frequency in kilocycles
rather than wave length in meters.
“Kilo” means a thousand, and “cycle”
means one complete alternation. The
number of kilocycles indicates the
number of thousands of times that the
rapidly alternating current in the an-
tenna repeats its flow in either direc-
tion in one second. The smaller the
wave length in meters, the larger is the
frequency in kilocycles, The numerical

relation between the two is very
simple. For approximate calculation,
to obtain kilocycles, divide 300,000 by
the number of meters; to obtain me-
ters divide 300,000 by the number of
kilocycles. For example, 100 meters
equals approximately 3000 kilocycles,
300 m equals 1000 ke, 1000 m cquals
300 ke, 3000 m equals 100 ke.

For highly accurate conversion the
factor 299,820 should be used instead
of 300,000, The table below gives ac-
curate values of kilocycles correspond-
ing to any number of meters and vice
versa. The table is based on the fac-

tor 299,820, and gives values for every
10 kilocyclés or meters. It should be
particularly noticed that the table is
entirely reversible; that is, for exam-
ple, 50 kilocycles is 5996 meters, and
also 50 meters is 5996 kilocycles. The
range of the table is casily extended
by shifting the decimal point; for ex-
ample, one can not find 223 in the first
column, but its equivalent is obtained
by finding later in the table that 2230
Kilocycles or meters is equivalent to
134.4 meters or kilocycles, from which
223 Iilocyeles or meters is equivalent
t0 1344 meters or kilocycles.

KILOCYCLES TO METERS, OR METERS TO KILOCYCLES

Kilocycls eters

Kiloeyctes Kilocyees

4120.....
140.

140!

57
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1926 ¥ CALENDAR ¢ 1926

RADIO REVIEW AND RADIO LISTENERS’ GUIDE AND CALL BOOK

JANUARY

26 27 28

1926

1926

MAY
T e

4 5 6
11 12 13
18 19 20
25 26 27

1926
sy

1926 SEPTEMBER

6 7
141

e ;
8

21 22 23
28 29 30

9 1
5 16

1926

FEBRUARY

9 10 11 12
16 17 18

23 24 25

JUN]

E
2 3

7 8 9101
15 16 17
22 23 24

8 29 30

1926

3 4
10 11
17 18
2 25

27 28 29

26

4 5
11 12
18 19
25 26

JULY

1
& 7 -8B
13 14 15
20 21 22
27 28 29

1926

-8
14 15
21 22
28 29

OCTOBER

S 8.7
12 13 14
19 20 21
26 27 28
NOVEMBER

910 11
16 17 18
23 24 25
30

e

AUGUST

o

1926

5 6
12 13
19 20
26 27

DECEMBER

2
7 89
14 15 16
21 22 23
28 29 30

TIME IN ALL PARTS OF THE WORLD

Table For Making Time Transitions

Eastern Standard Time Tho o2 dels 4 s st el a o
Central Standard Ti 12 2 3 oW st ek oy RENE
Mountain' Standard Time . 11 12 1P s SN s s
Pacific Standard Time ... .- TS R O e RO

HOW TO USE TIME TRANSITION TABLE

59

0 1 1z
9 10 11
8 9 10
;5 8 9

a station is giving a program at 8 o'clock Mountain time and you wish to find what this is equivalent to in Cen-

tral time, find 8 o'clock in the 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. This indicates that the program would be heard at 9 o'clock Central time.
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AMERICAN RADIO

organization was formed in 1910 by Mr. H. P. Maxim, the inventor, and is purely an ‘amateur”
y way a profit-maki

that it exists Jor the benafit of the art and 1s not in an
Toaghe i3 the relaving GF messagcs to. all parts of the country.
by which the United States and Canada are_dividey

nto a number of

RELAY LEAGUE

organization in
The primary purpose of the
traffic department
sions as shown, each having a Diyis
t Superintendents

g pe i
To accomphsh this end a

in cl Each state is under the Jurlsdlctmn of an Asslstam Dwxsmn M'mager who ha: in turn District
under hi ber as the ulation and size of the state war: G X or more have City Managers
and smaller cities have official relay alau By means of !hh or(, mm it is possible to transmit messages throughout
the country without any charge to the sen
DIRECTORY
OFFICERS
DIRECTORS
ADV!SORY TECHNICAL COMM!TTEE

TRAFFIC DEPARTMENT OF THE A MERICAN RADIO RELAY LEAGUE

ATLANTIC DISION

A‘n iu HW, nm,hm, 140 v\.nxmm . Collagmmvl
ADL c ekt ok

SAKOTA DIVISON
D. €. Wallie 54 . Pan Are, Mo, i

o, Touning
b ki, e
- 180 S, Geafton

No. Dak, 90ST M L. Monson,

DELTA DIVISION

(B P Punter, 124 Hamillon ot Bank D, Chattnmogs, Ten
Gl $16- ot e, Nerdan
1 i i, Sbria S st il ek

" xew”Orlsas

HusaH D1V
L Gl 815 B 1310 St B, X ¥
5" Cluncelor St., lrvmn\uu

i ardn, 308 W: Furns i
CH. N, Ammenieusr, 175 Qull St.,
 WowEST pivision

P. H. Quiaby, Box 1344, Rt 6, Omaba, Neb.

"X Nits, 4708 . S0 s Oman
Aex BN Ghe i

T8 Collg 8, Sprogbd, Mo
e xs Frikin 5t Vs

Giaiys a3
“H. . Niclols, 60 Beokam Ave, Beidgopart
NORTHWESTERN DIVISION

Ererett Kick, 8802 Hogt Awe., Ereret, Wash
L i l'hmx!)
o Jomeon, 4840 50th W

M, T8 ox TATD
. TN

MORTMESTER) OIVISON (ontiownt

ADIL Oregon, Hoppe, Box 8, Bugene
Apa .m: < S, Koo, Wenr o, s
AD e H. duchin, Bix 452, Cordos,” Alaska
PACIFIC DIVISION
Y, Sothor Setion, OANL-0L1 M. F. Metreay, 317 Gl v Ly Anels, G
4B Dl i - Bz, 1200 Tomaria Ave uamwm
ADM.
Mangée e 5 B, B st B
AD, ¥ 3 et 51 Tieaunt St o o
ADar AW, B Molinarl, 653 Culon St Sai Franeisen
pei G Adams, Faria
ADM Mo G5 e elon
wagee, Havadiun Seetion, A Gt 0 I'mu S Honoat, 1
ADM Hawil, 050G B Friel, ole St Homolulo, 2. 1L

i
ROAOKE DIVISION
T Gl 434 Mo St Box 945, Danille, Ya

Hiftman, Jr., 126 Clantal Cour, Wikeling

5 Y Campie o, ks
S, 413 & Trosd St Gutosy

ROGKY MOUNTAIN DIVISioN
Mamager, 720 __ R Tood, 1022 5. Ash S, Casgr, Wo,
A" Con,“SeAx i Srmn, Sobt i 50
ADAL Vi, ozt kisn, 337 6. T S S, Sal ik Gy

suurmsrm svsion
Y, ADM. M S Tum, 2 S Montgomry, A,
ﬁ‘ﬂ'i‘; 5 C. A‘\hslc i e = A” l}‘umv. 290 wurmu Campus, Ku:.my anburg.
¥ : Z2A . o, 917 a1 Mt
s s st Vorigomes Al
G ano 3 Mo, 59 Frdeia St At
ADM. Porto Rico, 401 A,uuu Rexach, Box nsx Ll ‘
WEST GULF DIViSion
Mo, 570 W, o, 355 Gl S, B, Tes
A Sl AN Tt st Ot G
D z N S o s e oy
ADA N T, Shor S U, 502 Bl Sy We
WARITIHE DIVISION
Mg, 10D WG B s s Doy
A 3" T ! oy tion
AN N 5, T . i
onTamio Dlvl!mn
e, o 107 e e, Torono, 0.
AP G, it i e Wians, 60 S e oo
ABN B G e A 157 st . i
ADN i, 303 . B 8.,
wEsEe oivision
Mansgr, 906 : Y. Arlo, 405 Decario B, Mot Q.
VAicouER ivision
Mo, 500 _ Vi, I Rowun, 1095 Pende 8, ., Vi, B, €
WINIFEG DISON
A, 180 _ R Potle, 1164 Wilow Are, Movse Jow, sk
AR L0 2 " o
KDL Simian, g 7 T i Aoy Vi
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Canadian Radio Broadcast Stations

5
v | e
A|Eg|a|a |4
=
NOVA SCOTIA— | ) fai |
Glace Bay ~ |Marconi (R 3,000 | i |
Halifax Marconi |—cFer 0 (E] | i
e [Radio Engineers CHAC 400 500 TH| |
w Eastern Telegraph & Telephone Co.| CJCS 410 = |
NEW BRUNSWICK— = =} |
Moncton |Canadian National Railways CNRA 313 1,000 | |
St. John [Jones Electric Co. CKCR 400 | |
& [ Maritime Radio Corporation cict 400 =
QUEBEC— SN | B
Bellevue Semmelhaack-Dickson (Ltd.) CFCQ 450 0 et
Gouin Dam Shawaningin Water & Power Co. DW 1,900 = |
Troquois Falls [ABitibi Power & Paper Co. DS 1,590 s |
Mont_ Joli Dr. J. L. P. Landry CICM 312 500 | |
Montreal University of Montreal CFUC 00 | i
= (A Gontiore g 1 270 | |
% Northern Electric Co. “CHYC | 410 500 | I
= Canadian National Railways CNRM 341 2,000 | B
= [Bell Telephone Co. CKCS I R
w La Presse Publishing Co.  CKAC 2,000 [55
“ [Depuis Freres CIBC 2]
= [Marcont CFCF 500 L=}
Quebec [Shawaningin Water & Power Co, DX 1,500 |
7 [La Soliel Publishing Co. CKCL ~ 295 200 AR
“ La Cie. dEvenement |~ CcFCT 410 I I
Thetford Mines {Shawaningin Water & Power Co. DY T,300 [ el
Victoriaville Shawaningin Water & Power Co. DV 1,900 |
ONTARIO— R IEET | e
Hamilton [Wilkenson Electric Co. (Lid). CKLC | 400 | I
[Hamilton Spectator B CHCS 110 2,000
e Wentworth Radio Supply Co. CKOC 0 00 139
- Jack V. Elliott (Ltd.)
Troquois Falls |Abitibi Power & Paper Co. 500
Kingston Queens University 1,500
Kitchener The News Record (Lid.). 300
London (Charles Guy Hunter 100 &
[Free Press Printing Co. 200
@ Condon Radio Shop
5 = Radio Supply Co. 1
% Fondon Radio Co. 00 |
Ottawa Canadian National Railways | 2 |
fd (Canadian National Railways 500 |
% [7_R. Booth, Jr. 1200 | |
G Dr. G. M. Geldert 200 | T
Markham Marconi I s
Sudbury Taurentide Air Service 200 | [l
Thorold D. J. Fendell | o
Toronto [Northern Electrie Co. g
= Simons Agnew & Co. [
= Metropolitan Motors [
z Marconi |
= T~ Faton Co. 100 |




CANADIAN BROADCAST STATIONS

=
States and Citles | Owner L &Z:{‘é;) ol e e
AlE3|A |5 A
Toronto Canadian National Railways (under T TEEon]
construction) | |
= Jarvis Street Baptist Church =l I [
= Toronto Radio Research Society =] | |
e Canadian National Railways | I
= Bell Telephone Co. ] =
= Evening Telegram I
= Star Publishing & Printing Co. I
e (Canadian Ind. Tel. Co. 3]
Twin Falls |Abitibi Power & Paper Co. =4
MANITOBA— e ] =
Winnipeg Manitoba Freo Press 410 =)
(Canadian National Railways 50 Z000 | |
= Tribune Newspaper Co. 00 T
W Manitoba Telephone System 450 500 [ |
< [Radio Engineering Co. 420 = |
SASKATCHEWAN— [
Regina Canadian National Railways 420 2,000 | T
= (G- M. Bell and Leader Pub. Co. 420 | 2,000 | I
~ Saskatoon Canadian National Railways 400 500 | I
= International Bible Students Asso. 400 | Nl
W The Electric Shop O R | N
ALBERTA— I
Calgary Albertan Publishing Co. CHBC 10 500 |
= Canadian National Railways CNRC 40 1000 |
= W. W. Grant Radio (Ltd.) CFCN 0 1,750
2 (Calgary Herald 430 | 2000
=z E. Taylor 420 e
7 |Western Radio Co. CHCQ 400 =%
< (G- Melrose Bell CGAC 130 ==
= H. Birks & Sons CFIC 410 1,000 e
= Riley & MeCorfuick CHCM 2 1,000 5|
w Radio Corporation of Calgary (Lid.)| CICK 316 500 T
z P. Burns & Co. 410 1000 | T
Edmonton Edmonton Journal iG], | |
Ganadian National Railways 0| 500 | [ T
= Radio Supply Co. (il B = | =)
Olds Percival Wesley Shackleton 00 (=i I B
BRITISH COLUMBIA-| | )
Tulu Island Ganadian National Railways =1 I |
Nainamo Sparks Co. 450 S0n ] i T
Nelson T G. Bennett 400 T T T
~ New Westminster ‘estminster Trust Co. 440 | I T
Ocean Falls Pacific Mills (Ltd.) 600—1,600 | T T
Vancouver Canadian Westinghouse Co. (Ltd.) 400 T T I
& (Canadian National Railways | T T
W [First Congregational Church 385 i T B
w [Victor W. Odlum 400 e | !
= Radio Specialties Co. 450 0| | Tl a2
= Marcont 40 ) I B
e Vancouver Merchants Exchange 0 |
n Daily Province 410 2000 [ |
& Sprott Shaw Radio Co. 00 150 [
Victoria Western Canada Radio Supply Co. 400 20 |
= Centennial Methodist Church 400 500 I
= [Victoria City Temple 10 500 [




Log for Additional Broadcast Stations

& ma

3 Q.

1 Wma

pasreoau
owiy,

oa

| wonms
% oy,

(s
souonboag

(sam070)
WL
SamAL

=amaL
a0Mm0d

BROADCAST STATIONS
Location and Name

Radlo Call
Letters
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Foreign Radio Broadcast Stations

Including U. S. Possessions

.
2 | e o
Statos and Cities e e | g | D 28|55 3
Eglala|a
ALASKA
Juneau |Alaska Electric Light & Power Co.| KFIU 226700 10 |
ALGERIA s
Algiers Colin & Fils 8DB 180-200 100 [ ]
ARGENTINA E e
Buenos Aires Argentine Ass'n of Broadcasters | LOR 350-410 500
Radio Nacional LOY 000 | |
e [Francisco J, Brusa Bl |
L Falcutad de Ciencias Medicas a1 |
o Departmento Nacional de Higiene| C3,
EEa [Departmento Nacional de Higiene| C2
IR [Sociedade Radio Telefonico AT |
S Radio Cultura LOX 376 500
o _|Grand Splendid Theater LOW 1,000
o [Francisco J. Brusa LoV 1,000
gD [Senores Bocel Hermanos Al
Tucuman ~ |Radio Olub 100
AUSTRALIA I
Adelaide (Central Broadeasting Co. 5CL 395 #5,000
T [F. J. Hume 5DN 313 500
{2 Marshall & Co. 5MC 273 *500
Brisbane \Qneenslxnd Govcmment Bureau of 75,000
Agriculf Q6 385
Hobart |Associated Rndm Co. (projected) | 7ZL 390 ¥3,000 |
Melbourne |Associated Radio Co. 3AR 1 #5,000 |
E [Broadeasting Co. of Australia 3L0 371 #5,000
. |Wangaratta Sports Depot 3HW 300 *100 |
Mildura R.J. Egge 3E0 520 1 AET
Newcastle Broadcasters Sydney (Ltd) (proj.) |
i IH. A. Douglas 2HD 333 *50 |
Perth [ Westralian Farmers (Ltd) ZWF 1,250 | #5,000 | ]
Sydney Electrical Utilities Supply Co. 2UE 203 250 | 1
“ Burgin Electric Co. 316 *100 | |
T A WA 462 500 |
) [Farmer & Co,, (Ltd) 2F0 1100 | #5000 |
e Labor Party (projected) #3,000
i Broadcastings Sydney (Ltd.) 2BL 353 1,500
AUSTRIA =
Bregenz Projected (relay) ]
Graz Oesterreichischer Radioverkehrs
Gesellschaft 404 *500
Tnnsbruck [Projected (relay)
Klagenfurt [Projected (relay) waw =
Linz Projected (relay) = |
Salzburg, Projected (relay) 2 I
Vienna (Oesterreichischer Radioverkehrs
Gesellschaft ORY 530 2,000 | ‘
BELGIUM =1
Brussels Radio Belgique Co. (R Tt 1,600 el B
Haeren BAV 900-100 000 | BT
BRAZIL = B T
Bahia Cia. Radiotelegraphica Brasiliera e
(projected) #500 ’ ’ |
W Radio Sociedade do Bahia 250-450 | *500 =7 T

(8 Preceding e powsr G the station Idlcates WHAY Ehers is)Gaubbas tojmhatiier
ower given is’input or antenn

)—Radio Bl

Ven ‘no mark precedes figures in column headed “Power- Watts” the figures indicate antenna measurement.
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FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

o
States and Cities Owner Lcan &‘:‘V"j';'v:e:, oty | g Ei Sdoike
¢ A &2 |ala]A
Bello Horizante National Telegraph Service 500 | I 1
5 Z Cia. Radiotelegraphica Brasilieral |
(projected) |
b 5 |Radio Sociedade de Minas Geraes 370 +500 |
Ceara 50 |
Curityba Radic Club Paraneanse (under
construction; .
Goyanna Benedicto Rabello_(projected) |
Para Radio Club de Para (projected) 0| T
Parnahyba Soc. Algodoeira_(projected) | |
Parana =300 |
Penedo A G. de Oliveira (projected) I =k
Porto Alegre Radio Sociedade Rio Grandense | RSR 3L 80| =
Recife Radio Club, Pernambuco 310 00| |
g Cia. Radiotelegraphica Brasilieral I [
(Projected) | ! |
"o Sociedade Algodoeira (projected) | ‘ ‘ ]
= Tito de Araujo Firmo Xavier (pro- I =
Jjected) 105 *500 ‘ I | |
Ribeiro Preto Radio Club de Ribeiro Preto | (e
(projected) i i e
Rio de Janeiro [Radio Sociedade do Rio de Janeiro| SPE 380 | L
& [Radio Club de Brazil SPE 312-325 *500 | S P e
ST Cia. Radio telegraphica Brasiliera el
(projected) | \ |
Rio Grande do Sul Sociedade Rio G. Radiocultura
(projected) ‘ ‘
Sao Paulo Radio Club de Sao Paulo T80-420 | 100 =
Radio Educadora Paulista 350 0| ]
Fr Radio Educadora Paulista (under| T (P
construction) *1,000 ‘ |
i Cia. Radio telegraphica Brasiliera)
(projected) ’
CANARY ISLANDS
Tenerife 120 100
Santa Cruz Projected T
CEYLON T
Colombo Ceylon American Wireless Associa-|
tion (projected)
CHILE T
Santiago Sociedade de Broadeasting de Chile| CRC 400-460_[7600-250 T
Mercurio (projected)
Valparaiso (Antonio Cornish Besa ACB 00 50
CHINA
Kowloon Radio Communication Co. (under| =
construction) *50
Mukden Government (projected) =
Peking ~ |Government 3500
Shanghai The Evening News
Tientsin Gesho Electric Road (projected) s 3500
Victoria Radio Comunication Co. 0
Fongkong Hotel Co- B |0
@ (Government (projected) 500 |
TOSTA RICA | [
[

San Jose

Government (under_construction)

|




FOREIGN RADIO BROADCAST STATIONS INCLUDING U. S. POSSESSIONS

5
States and Cities Owner st 4’&{"{%’5&') e 2 E% ; ; ;
| BB
CUBA ) Tl
Caibarien Maria J. Alvarez 6EV 250 50 | | |
Camaguey Pedro Nogueros TAZ 225 10 | |
|Salvador Rionda 7SR 350 500 | T
Central Tuinicu [Frank H. Jones HEKW 340 100
Central Tainicu Frank H. Jones 6K 775 100 T
‘Camajuani Diego Iborra 6YR 200 20
Ciego de Avila [Eduardo V. Figuerca TBY 255 20
Cienfuegos Eligio Cobelo Ramirez 61 275 0
= Tose Ganduxe 6BY 500 00 I
Habana (Credito v Construcciones Co. 2HP 205 100 T
2 Julic Power 2IP 270 20 =
i Antonio A. Ginard 2XX 150 5
?, Frederick W. Borton 2CX 320 10 ‘
7 Alberto S. Bustamente ZAB 285 S (g | I
“ (Cuban Telephone Co. PWX 00 50 | |
@ (Tose Leiro 20L B G o
v BT Pais 2EP 55 00 S
ot [Humberto Giquel 26 350 el =l
g [Bernado Barrie 2BE 255 15 S
it anuel y Guilliermo Salas NG 280 20 |
= [Mario Garcia Velez 20K 360 100 T
z [Oscar Collado Orta 201 500 100 i
“ Salvador de la Torre 2RY 70 5
£ Roberto B. Ramires 2TW 230 20
% Roberto . Ramirez 20F 265 10
4 [Raoul Karman 2RK 310 |
2 George A. Lindeaux 2PK 195 10
Matanzas Leopoldo T. Figueroa SEV 360 10 R
Nueva Gerona TsTe of Pines Telephone Co. 8IQ 20 [ I
Puerto_del Rio [Antonic Sarasola 1AZ 70 EN
Sagua Ia Grande [Santiago Ventura CHS 200 57 = | ;
Santiago Andres Vinent SF0 225 ST |
% |ATberto Ravelo FBY 250 ST
« (Guillermo_Polanco SHS 200 R |
7 Ceforino Ramos SIR 90 |
& [Tosc Fernandez Heredia 31q 130 20 |
CZECHO-SLOVAKIA T
Bratislava Projected (relay) 509 Relieri]
Brunn OKB 1,800 1,000
€ Projected, to Teplace above station| OKB 1,800 7,000
Prague-Strasnice OKP 550 500
Projected, to replace above station| OKP 513 5,000
Kosice [Projected 500 =l
Ushorod [Projected (relay) 500
DENMARK
Hjorring Relay 1,250 ‘
Lyngby [Danish State Telegraph System OXE 2,400 2,500
= Danish Government T 500 =
Odense Relay 950 [ )
Ryvang Ministry of War 1,150 1,000 ‘ 1 T
ECUADOR I ]
Guayaquil I Telegrapho (projected) T o]
GYPT | ]

Alexandria

[Projected




FOREIGN RADIO BROADCAST STATIONS INCLUDING U,

5. POSSESSIONS

=
States and Cities Ovwner ek (’:‘;{“:523 i 2 % 1 _;_:
; el ez adia e
FINLAND T ] I
Helsingfors Civil Guards of Finland | | ] ISRl
£ 'Youth’s Society ‘ 300 | *250 | ‘ | ‘ |
Skatudden Military Station ) ’ 420 | *1,000 RS ) |
Tammerfors Nuoren Voiman Litton Radioyh-| | |
3NB 300 250 | ‘ ! ‘ | \
Sl =l R
Abbeyville 00 | 7 |
" Agen | I
Bordeaux Lafayette Station ‘ ‘
Dijon FND 900 ‘ |
Tssy-sur-Moulineaux Ministry of Posts 1,600 | |
Lille Coupleux Freres 1 e
Lyon Ministry of Posts N 500 |
= Societe Lyonnaise de Radiophonic 2000 | i
Montepellier Societe Languedocienne de T. S. F. *100 | |
Nice Ministry of Posts 1
Paris Ecole Superieure de P. T. T. ESP *2,000 %
# [Eiffel Tower, army FL X ¥5,000 i
z Radio Blectrigue .. SFR 1780 | *10,000
@ AT 1,780 s
o Petit Parisien 345 *500 ‘
= 1,780 *15,000 ‘
Pic du Midi 350 |
Toulouse Aerodrome “MRD 1535 |
Tours [Ministry of Posts YG *500 ‘
GERMANY [
Berlin |Konigswusterhausen LP 330-680 5,000
w Telefunken Co. 5 290-750 | 12,000 55 |
“ |Vox Haus i 425506 | 1500 | T
= IMagdeburger Platz (under const.) ]
Bremen 330 } | =
Breslau Schlessischer Rundfunk GPU 48 (1500 [ | VT
Cassel | i B P B
Dresden | 280 | [ ‘ |
Eberswalde I BRI
Frankfort Sudwest Deutscher Rundfunk & g e
Dienst P 470 1,500 ‘ |
Glewitz F1500 | BEE=
Hamburg Nordischer Rundfunk EG 395 1,500 ]
Hanover 296 b ‘ |
Koonigsburs Ostmarken Rundfnnk P 63 500
Leipzig [Mitteldeutscher Rundfunk MR 454 1,500 Sl
Munster 410 1,500 77‘
Munich Deutsche Stunde in Bayern W 485 1,500 =i
Norddeich KAV 1,800 Bl
Nuremburg Relay 340 T
Stettin Relay (projected) | T
Sluttgu_rt [Suddeutscher Rundfunk OKP 443 1,600 ’ ’ ‘ ]
Waldenburg 500 | Tt T
HAWAIL I E=iL
Honolulu [Maxion A, Mulrony KGU 270 500 =
FUNGARY 1
Budapest [Post Office MTT 950 250 B3
[Post Office HB 950 | *1,100 el

(1) Indicates tnpu
R e



TFOREIGN RADIO STATIONS INCLUDING U, S. 7
=
States and Cities Owner poan Loakth Bowor [ g | o2 |~ || =
otiors | GG | v |2 B2 g g g
: z|ala|a
INDIA
Bombay [Bombay Presidency Radio Club | 2FV. 00 1,500
Caleutta [Radio Club of Bengal 87 800 500
2 5AF 425
Madras Radio Club of Madras (projected)
‘Rangoon (Radio Club of Burma (projected)
IRISH FREE STATE
Cork Projected
Dublin Projected
ITALY
Milan Proj.,, Union Radiofonica Italiana 3L | 1600 |
Naples Projected 302
Rome (Unione Radiofonica Italiana 1RO 425
TAPAN
Nagoya Nagoya Radio Broadeasting Co, | JOCK 360
Osaka Osaka Radio Broadcasting Co. 385 500
o Osaka Radio Broadeasting Go
(projected) 385 1,500
Tokyo e e R Lo e e st
KWANGTUNG Leased Terr., i (Tl
Dairen Projected =
LATVIA ] =
iga [Projected T T P e |
LITHUANIA | g
Kovio [Githuanian Sales Corporation Taeh= | T
7 Under _construction T
MEXICO P e et
Chihuahua Telephone Company CIF 325 F T i e T e e |
[Federal Military Command FAM 90 7,000 T
wadalajara [Radio Club-Degollado Theatre 280 0 =i
"~ Mazatlan Castulo Llamas | CYR a7 s gl
Mexico City Elfrian R. Gomez CYA 300 500 P =l
PRk [Tose J. Reynosa (EI Buen Tono) | CYB o5 500 | | TP
S Miguel S. Castro (La High Life) | CYH e i | i
i & Raoul Azcarra (Universal Casa dell [r==imai
Radio CYL 400 500
e Martinez y Zatina CY0 % ST i e B
o TT Excelsior Parker TYX 325 500 = g
2 3 Department of Education CZE 350 500 Yo [ BT
Monterre Roberto Reyes CYM 275 100
Oaxaca [Federico Zonilla CYF 265 100
Puebla Rugustin del P. Zaenz CYU 312 100
Tampico (Cipriano Sagaon cYaQ 32 100
Yueatan Partido Socialista_del Sureste TYY 548 100
MOROCCO
Casablanea Radio Club de Moroc TNO 250 500
NETHERLANDS
Amsterdam W. Bosman PX9 L0803 |80 = | —
[Vas Dias Pross Office FCFF 7,950 100
Bloemendaal Church 340 00
Hilversum’ Nederlandische Seintoellen Fabriek| HDO 7,050 1,000
S 0) (Hilversum Draadlooze Omroep HDO 1,050 1,000
NEW ZEALAND
Auckland [Newcombe (Ltd.) WL 260 500
“ Kuckland Radio Service YA 260 200
= Ta Gloria Gramophone Co. B 260 50

()—Scparate stations.




2 FOREIGN RADIO BROADCAST STATIONS INCLUDING U, S. POSSESSIONS

5
States and Citles Owner LG &E":ﬁ?i‘» OIS e
CO|A|EE|A|A|A
Christchurch | 500 | P
Dunedin \OLago University 4X0 ‘ 140 ‘ | ). 1
d British Electrical & Enginering Co.| YA 310-370 *500 | ]
@ Radio Supply Co. Y0 370 500 | I |
Gisborne Gisborne Radio Co. 2YM 335 *500 BB TS C RS g |
~ Wellington Broadcastings (Ltd.) 2YB 275 *15
Dominion Radio Co. YK 275 500
NORWAY
Oslo OSLO 340-500
PERU
Tiiars Peruvian Broadeasting Co. (Ltd.) | OAB 360 1,500
PHILIPPINE ISLANDS S
~Mamila __________|Far Eastern Radio (Inc.) KZRQ 292 500
— | Johnson Blser KZUY 370 500 =
= ~ |Elcetrical Supply Co. KZKZ 270 500
POLAND Sa | B
Warsaw (Government 365 *300 1
PORTO RICO |
San Juan Radio Corp. of Porto Rico WKAQ 310 500 I
TORTUGAL .- = » |
“Tisbon ______|Grandes Armazens de Chiado PIAA 320 R
RUSSIA %* |
Bake 5 Under construction 2,000
—Chiva ____ |Under construction 2,000
“Eiiset ______|Under construction 2,000
“Hrivan __________|Under construction 2,000
Tiflis Under construction 2,000
~Voromezh ___ |Under construction 2,000 |
Moscow Popov. 1,010 |
= ade Union 450
g Tuboviteh 365 T
@ Union of Soviet Workers 75 ]
* Comintern 1,450 112,000 1
= Comintern (under i 450 | 50,000 |
Leningrad BE |
Kiev %
SALVADOR | a | |
~San Salvador _[Projected |—_s00 |
SENEGAL I
St. Louis Radio Club Senegalaise (project.) 500 100 T
SPAIN s I
Aleoy
Rarcelona Radio Barcelona-Hotel Solon BAIT 3% 1,500 =~ el
Bilbao
Cadiz EAJ3 360 *1,000 | | § o
100 B |
Catagena [
ladrid Under construction ) 1,650 *2,000
{2,200
i Radio Iberica RI 392 *1,500
“ Radio Madrid PTT 310 *1,000
s Radio Espana EAJ2 350 |
San Sebastian Projected ‘ ‘ ‘
Seville Radio Club FAT5 350 0| [ T
& Radio Club (under construction) | EAJS 350 | #1000 | B




FOREIGN RADIO BROADCAST STATIONS INCLUDING U, S. POSSESSIONS

<
States and Cities Owner LGan (,“{":m,) e e e
; A|Eg|B (A |4
Valencia [Radio Club (projected) T 1000 | I
Reina Victoria Hotel | I
Zaragora Radio Club_(projected) | I
STRAITS SETTLEMENTS I
Singapore Projected 100 |
SWEDEN |
Boden Radiotjanst SASE 2,500 |
Falun Radiotjanst
Gotehorg Radiotjanst SASB | i
Jonkoph i SMZD 265 [ [
Karlstad Karlstads Rundradiostation SMXG 355 I |
Malmo Radiotjanst SASC 270 00|
Stockholm [Radiotjanst SASA 470-440 I
Sundsvall Radiotjanst SASD 680 | [
Trollhattan SMXQ 345 ] I [
Varberg Varberg Radio Club (projected) | | ==
WITZERLAND = B
Basel Tnder_construction =1
Geneva Tnfernational Esperanto Associa- = !
tion (projected) ‘ 1
G Gommtrin HBT 1,100 300 | |
Hoengg [Swiss Radio Association 515-650 500 |
Kioten HBK 1,100
Lausanne [Champ de TAir HBZ T80-1,100 | *500
Zurich Zurich University RGZ 515650 | 500 |
TUNISIA
Tunis [French Army
TUNION OF SOUTH AFRICA
Cape Town Cape Publicity Association WAMG 400 500
Durban Town Council 350 %500 |
Grahamstown 400 [
Johannesburg |Associated Scientific and Technical |
Societies B 450 *500 |
UNITED KINGDOM T
Birmingham British Broadcasting Co. 51T [ 1000 |
Bournemouth [British Broadcasting Co. 6BM 385 1000 |
Daventry [British Broadeasting Co. 5XX 1,600 | 16,000
Hull [British Broadeasting Co. 6K 33 150
Leeds-Bradford British Broadeasting Co. L8 346310 150
Liverpool ritish Broadeasting Co. GLV 315 150 T
London ritish Broadeasting Co. 70 565 2,000 | | [
Manchester Broadeasting Co. 22Y 38 1,000 | | i
Neweastle British_Broadeasting Co. 5NO 08 000 || [ I
Nottingham British Broadeasting Co. 5NG 326 150 [ T I
Plymouth [British Broadeasting Co. 5PY 338 /0| | I I
Sheffield Tsh Broadcasting Co. 6FL 301 w0 | | |
Stoke-on-Trent British Broadcasting Co. 65T 306 R | [ [
Cardiff ritish Broadcasting Co. SWA 353 1000 | | [ [
URUGUAY Pt [
Montevideo (Grandon Tnstitute 50| |
BT Dia T |
VENEZUELA T T
Caracas (Coronel Arturo Santana (project.) Facdl
YUGOSLAVIA =]
Belgrade Cie. Generale de T. §. . HFF 1625 | *5,000 =
Rakovitza 1,650 Bl
I

Zagreb

Radio Club (under construction)




How Uncle Sam is Clearing the Air

By ARTHUR BATCHELLER* i

N the ship service the United States
Government has dispensed with
the use of the 300 and 450 meter
waves entirely, and has limited to call-
ing and distress messages (SOS) the
use uf the 600 meter wave. The latter
in use previously for routine
communication purposes. We had to
provide new channels for ship radio
communication to replace those which
were thus closed to them, and in addi-
tion to take care of the constantly in-
creasing radio telegraphic business of
this country, and in fact of the world,
as ships at sea are continually com-
municating with our shore stations.
Accordingly there have been assigned
for ship use the following wave-
lengths: for distress calls and mes-
sages relating theret ters ;
for negular marine traffic 706, 750
and 900 meters; for naval radio com-
pass servic
wave marine band:
waves have been assign
2000, 2100 and 2400 meters. This gives
for marine radio telegraph service ten
wavelengths, the lowest of which i
600 and the highest 2400 meters.

In addition to the above the steam-
ers plying on Long Island Sound have
been adthorized to use the wavelength
of 875 meters, while the shore station
at New London, Conn., which works
with these steamers has been author-
ized to use a wavelength of 920 me-
ters. All of these ship stations and
all shore stations are required to main-
tain a listening-in watch on 600 meters
for distress calls and messages relat-
ing thereto. All shore stations in the
Second Radio District except three
are equipped with tube or arc (con-

is to test it out on a radiating antenna.
While it is true that this is a source
of considerable interference, it results
in an improvement of the general situ-
ation because it provides means for
adjusting the transmitters to the ex-
act wavelengths on which they are re-
quired to operate, and makes it pos-
sible to check up and correct decre-
ment, and other discrepancies which
may be found. Every effort is being
made to adjust each and every Ameri-
can ship entering the Port of New
ork.

In order to minimize interference
from this source, these testing periods
are restricted to the last ten minutes
of each half hour, that is, from 20 to
30 minutes past the hour, and from
the 50th to the 60th minutes of the
hour, thus allowing but 20 minutes in
cach hour to carry on this important
work, although it does not forbid an
operator fo test his transmitter to de-
termine that it is operating properly
just before putting out to sea. How-
ever, plans are now under way to re-
strict ship radio operators from testing
their transmitters prior to the vessel’s
departure for sea, to the 20 minutes
dllowed under the testing regulations
of the port.

Other sources of interference af-
fecting reception are those which em-
anate from electric railways, transmis-
sion lines, smoke precipitators, tree
grounds, electric signs, tery
charging apparatus, telephone ringing
systems, x-ray equipment, curling
irons and other domestic electrical
equipment. The policy of this office
is that when complaints are filed by
the broadcast listeners which concern

tinuous wave and have
been given new long and short wave
assignments so that they are free to
operate simultaneously without con-
flicting with one another.

By a reciprocal agreement entered
into between the Governments of the
United States, Great Britain and New-
foundland, the ships of these countries
are restricted from the use of the 450
meter wave when within 250 miles of
their respective shores.

There is still considerable interfer-
ence caused by the testing of ship radio
transmitters at the Port of New York.
This testing is necessary, however, in
order to determine that the transmit-
ter is operating on its proper wave-
lengths. It is quite generally recog-
nized that the only reliable means for
determining whether or not a radio
transmitter is in proper working order
S Supersiio ) Radio, Second Distric.

from systems
not radio, and not under the control of
the Department of Commerce, the
matter is always reported directly to

. the Company controlling the system

from which the disturbance originates.
In this way a_large number of the
more serious disturbances have been
climinated through the co- operative
efforts of the operating cnmpames
and the Supervisor of Radio.

‘With the abolition of the ama(eur
spark transmitters there has been a de-
cided improvement in the situation,
and a great reduction in the interfer-
ence which has heretofore been expe-

nced from amateur spark trans-
mitters. For some time past the
amateurs have been voluntarily replac-
ing their spark transmitters with con-
tinuous wave tube transmitters, and at
the recent Radio Conference at Wash-

74

ington, it was rccommended that no
more licenses for spark transmitters
be issued to amateurs. Th bt

mitters has not completely ehmnmted
amateur interference, for there are
many cases where the broadcast lis-
teners reside in close proximity to
amateur transmitting stations and are
using receiving apparatus which

supersensitive but not superselective
to the same degree. Such receiving
apparatus is bound to respond to the
amateur signals no matter how sharp-
ly defined these signals may be.

such cases we recommend that the
bl’DddC'l)l listener employ a wave trap,
and T ad to say that these are be-
ing used o good advantage. We oc-
casionally encounter a broadcast lis-
tener who is more or less skeptical of
the use and value of such a wave trap,
because of his belief that it will pre’
vent his receiving D.X. (distant) sig-
This is, of course, an erroneous

If we stop for a moment and make
a mental survey of the area in and
around New York, for instance, the
large amount of radio telcgraphic and
radio telephonic service being
stantly carried on, together with the
tremendous amount of electrical activ-
ity going on in connection with the
operation of electric railways, power
lines, elevator service in tall buildings
electric signs, etc., we will find it it
remarkable that we are able to get
such splendid service and enjoyment
from broadcasting with such a mini-
mum of interference from local
sources.

In summing up we could, with pro-
pricty, make a comparison between the
radio broadcast service and our great
transportation systems, motor vehicu-
lar traffic and foot traffic No one

*expects to have a-train all to himself

on the railroad or in the subway, or
to have the highway to himself when
he goes out with his car on a week-
end trip, or to have the full freedom
of the \ndewalks when we go out to
enjoy our noonday lunch. We find
obstacles of various degrees and kinds
in our way everywhere we go, and we
find the same when Wwe come to sit
down before our radio sets in the soli-
tude of our homes to enjoy the even-
ing programs. Some interference is
bound to ensue, but in the United
States we are known as a nation of
engineers, and under such rcgime,
broadasting is going to develop rapidly
to its highest point of technical effi-
ciency.
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A Romance of theyear

N 1908, M, Hugo Gernsback, Editor of Rapio News, pub-
lished the first radio magazine the world had ever seen—
“Modern Electrics.” In one of these volumes he ran a

story entitled “Ralph 124C 41+ A Romance of the Year
2660.” This story, although written many years ago, proved
more valuable as the years went by, because many of the
prophecies made in this book gradually came true.

This was in the days before broadcasting had even been
thought of, and before we had the radio telephone, yet all of
this is faithfully chronicled in this story.

Old-time readers of “Modern Elecrics” probably remerber

the story, and now have a chance o get the complete book.

S i Tt el M Cernaback

has a profound knowledge of the subjects, coupled with a
finely trained and highly imaginative min

This unusual combination has enabled him to foreshadow

At

2660

Against an amazing back-
ground of mechanical cle
cal and chemically altered

mance in_the life of the
greatest living scientist of
that ag

o Jalel' Jov the beauti=

anger, his conquest of
and the worsting of
the great saturnine Martian,
culminating in _a runnmg
ight in space with tra
and terror conquered by o
most_unbelievable and in-
credible weapons, make one
of the most interesting and
gripping stories eve

700
YEARS
HENCE

with almost unbelievable accuracy some of the more recent
Jevelopments. His earlier predictions, which have appeared
from time to time during the past decade in many newspapers
and magazines, are now realities. Every prophecy is based on
accurate scientific knowledge. His ideas are no more fantastic
than the realities and commonplaces of our everyday life would
have been to our great grandfathers.
——————=0RDER BLANK-— —————q

EXPERIMENTER PUBLISHING CO..
3 Park Place, New Yorl

Gentlemen »Fm.,gga s for which please send me
sies of “RALBH 124C 414 by Hugo Gernsback.
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1
|
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PRICE §2.15 POSTPAID.

THE STRATFORD COMPANY, Publishers
For Sale by

EXPERIMENTER PUBLISHING CO., Inc.,

53 Park Place, New York, N. Y.
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What the Beginner Should
Know About Radio

By A.M. POWERS*

M sit-ting on top of the world,
—Just roll-ing along —Just roll-
ing a-long,’—comes the voice of your
favorite radio artist from your loud
speaker or from the head-set clamped
to your ears. You hear his voice and
so do perhaps many hundreds of thou-
sand others at precisely the same time.
3ut how does the voice reach you?
Newspapers, magazines and casual
conversations overheard in _public
places give the newcomer the impres-
sion that the music comes out of the
air since they refer to “air” as the
medium_through which radio waves
travel. This, of course, common sense
tells us is wrong, for if it did how
would Jack Smith be able to get Los
Angeles on that super-heterodyne of
his with a_little loop, and allclosed
up i the library of his home. Why
he would hardly be able to “smell” :
B et
gram from Los Angeles loud enough
to he heard on his loud speaker

To answer this question we are go-
ing to try as our first endeavor to ex-
plain in as few words as possible how
the radio_waves travel through great
spaces.  We might start out by com-
paring radio waves to that of the old
analogy of light and water waves with
which” we all are probably more or
less familiar.

Written specially for Radio Specialty Co., New York.

e
Light and \\'uter Waves Similar to
Radio Waves

Some years ago when scientists at-
tacked the problem of light, they found
that it did not travel through air.
What it did travel through was not
apparent, so they decided that there
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must be some all-pervading substance,
and they called this intangible some-
thing “cther.” Ether at the time was
a product of resourceful imagination,
but today we find that some of our
eminent scientists have somewhat of
a further understanding as to what
this medium is, particularly in regards
to the transmission of radio waves,
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while on the other hand we have
others contradicting these theories.
Therefore, we can hardly say that we
are to any great measure more in-
formed than we were years ago.
However, we are told that cther is
everywhere, the world is surrounded
and soaked in it. It is all-pervading.
It is neither a gas, liquid nor a solid.
It is invisible and odorle:
Now that we at least have some idea
s to the ether, let us go back to the
subject of wave:

How does ether act to transmit
light? Tt must be pushed, shaken or
displaced in some way or another to
produce waves. Thus, atoms vibrate
in the sun, send out waves in the ether,
and when they strike our eyes we say
we can see. If we throw a stone
into a quiet pond of water, little waves
spread out from the source of disturb-
ance in all directions on the surface,
(See Figs. 1 and
length of these waves (lcpcmh on the
size of the stone dropped into the pond
which may be compared to the varying
wave-lengths as referred to in radio,
'he length of the wave
from the peal or crest of one wave
to the peak of the next immediately
preceding or succeeding wave which
in radio is measured in the metric term
of meters,
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In radio we deal also with waves in
the ether—waves which resemble the
light and water waves. The voice that
comes to you from the broadcast sta-
tion is a voice which has first been

_WRVE _
LENGTH

o are shown waves

produce:

‘preceding oF suocceding 1t

transformed into ethereal waves, and
then back into a voice by means of the
receiver.
What Is Meant by “Wave
Frequency”

From the foregoing we learn that
the length of waves will depend upon
the number of waves passing a given
point per second, or, we may say their
length depends upon their frequency.
Small waves may have frequencies as
high as ten to fifteen or more a second,

while long waves may have a fre-
quency of but one or two per second.
We can understand then that the more
waves'crowded within a_certain area
the shorter the waves will be, and we

therefore must impress upon our
minds that wave-lengths depends upon
frequency.

We can now asstme. that waves are
produced in the ether just as they are
produced in light or e An elee
di Lmh.mgc

e dmpped in
the pond.

Our understanding of ether waves
brings us to many byways. It is now

necessary to consider “alternating” and
“direct” current such as we speak of
them in electrical terms. Many of us
use alternating current for lighting
purposes in our homes, while others
use direct current. The difference be-
tween an alternating and direct cur-
A direct current flow
continuously in one direction like
water flowing through a pipe while
alternating flows first in one direction
and then in the other, in a to-and-fro

» directly above
< found to

% Dond.
motion. An alternating current can
be said to vibrate and when a thing

vibrates it always does so at a certain
rate or “frequency,” another term

e
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which means much in radio. If a
small cork were floating in the pond
of water in which we caused the dis-
turbance by the stone, the cork would
bob up and down a certain number of
times per second according to the fre-
quency of the waves. Alternating cus
rent used for lighting purposes is said

ERS' GUIDE AND CALL BOOK

to be of “low frequency.” In some
cases it goes back and forth as many
120 tithes per second, while in
others only 50 times. This frequency
may be increased by suitable means,
and as a frequency mounts higher nml
hlqher the current grows wilder

der in its action until it is ruslung
Uk e forttt vl ik
sand times per second. When this
condition is reached, the current is
said to be of “high frequency.” Radio
waves are generated by such high fre-
quency currents, and it is these cur-
rents which form the waves in the
ether. The frequency of the number
of waves passing a given point in one
second as mentioned before in this
article is equal to that of the current
that produces them, as we will learn
later.

High frequency alternating currents
vibrate or oscillate rapidly, flowing in-
to the antenna and there setting up
radio waves.

This Mlustration shows how the radio waves
are’ imagined {o puatout over the earih
urface from & transmitiing sorial.

How Inductances, Resistance and
Capacity Affect Electric Circuits

It has now been shown that the
length of the wave created in the ether
depends upon the frequency of the
current producing it. If the frequency
is extremely high, the resulting ether
waves will be short, and if the fre-

quency of the current is low the waves
produced will be long, When a con-
denser is discharged in a closed cir-
cuit, the frequency of the oscillating
current will be governed by the induc-
hncc, 1c>vstance and capacity of the

ircuit. In general, the greater the in-
o e e e
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cuit, the lower the frequency. Induc-
tance is a property of every electrical
circuit, but it only shows itself when
current is changing. Its action is al-
ways such as fo oppose the change.

hus, if the current is increasing, the
inductance tends to prevent further in-
crease, while if the current is decreas-
ing the inductance tends to oppose fur-
ther decrease. Therefore, inductance
in a circuit would naturally tend to
slow up oscillations and reduce the
frequency.

“Resistance” is another property of
an electric or radio circuit which is
equally as important as inductance.
Every moving thing, even electricity,
meets with some resistance. To roll
down a hill, a ball ‘must overcome a
certain amount of resistance. A stone
thrown through the air also meets with
some resistance. And so does electri-
city meet with resistance when flowing
through an electric circuit. The resist-
ance met with here depends upon the
nature of the mcnl making up the
wire, the len size of the wire
and other similar e]ecmc conductive
mztenals of certain kinds which are

in the circuit. The size of the wire
is important, because electric currents
will flow with greater freedom through
a large wire than through a small one,
just as in the case of water which
flows more rapidly and easily through
a large pipe than a small one. If the
wire is small the resistance will be
high. High-resistance wire is there-
fore undesirable_for conducting elec-
tric currents. However, in_certain
cases high resistance in a circuit is
made to perform many important

VIBRATOR CONKCCTED IN
iE_PRIMARY CIRCUIT TO
menunr & ACTERATE

\

SECONDARY._
CONDENSER

Fig. 8. A simple radio wave
evparatus. ax st T transmicling radis
el

o producing

duties. When the resistance in a cir-
cuit is too great the current loses its
force and cannot flow as strongly as
under other conditions. Thus it can
be easily reasoned why cerfain resist-
ances are used in electrical and radio
circuits to regulate the flow of current
by means of introducing or omitting
resistance.

Electric and radio circuits have still
another property h influences the
current flowing through them. This
is called “capacity.” But for the time
heing we will not attempt to enter
deeply into this subject as it will be
found more appropriate to discuss it in
connection with matters later, so let us
now consider an elementary arrange-
ment of apparatus for proditcing radio
waves.

‘The Simple Method of Producing
Radio Waves

Before going into this angle of the
subject, let us_study the accompany-
ing diagram in Fig. 3, showing a
sxmp!e arrangement of apparatus
which is probably better known as a
wireless telegraph  transmitting  set
which our proud amateurs of yester-
year employed to send their dot and
dash signals between one another.
Here we will see what is known as a
key, an induction coil, a condenser, a
spark gap, a helix or tuner, a battery,
an aerial and a ground. The key is

merely a hand-operated switch or a

Fig, 4. Sound waves as emitted by a tun-
ing tork and recorded in graph form.

nd waves of the voeal sound
‘en” recorded in graph form.

. S
“ea a in

means of opening or closing the circuit
of the battery and primary of the in-
ductance coil. It is so arranged that
dots and dashes can be made with i
By pressing the lever down the circuit
is closed and current from the battery
flows into the pr||m|ry of the induction
coil or “transformer,” a device to in-
crease the voltage of an electric circuit.
A presure of 6 volts may be increased
to 60,000 volts. Thus, an induction
coil might be regarded as a pump pro-
ducing a high electrical pressure.
When the current issues from the
high voltage side or secondary of the
induction coil, it has a good” deal of
sting to it.

The current produced by the induc-
tion coil passes into a receptacle called
the “condenser” which will hold just
so much electricity at a given pressure,
in nther words, it has a definite “ca-
pacity.” This brings us to a better un-
derstanding of capacity. The capacity
depends, among other things, upon the
size of the condenser since a laree one
takes longer to fill than a small one.

When a condenser is “filled” it acts in
a peculiar manner. It fills up and
dischagges. The stored up electricity
then rushes across the spark gap from

one side of the circuit to the other,
This process of rushing back and forth

Photo by 1. H. Vincent
A photo showing ripples er waves

is continued until all the energy stored
up in the condenser is used up, When
once the condenser is fully “filled” or
charged, it can discharge and recharge
itself many thousand times in the space
of a single second. Each successive
charge becomes weaker than the pre-
However, all this action
takes place at a very rapid rate an

when the key is pressed, the spark
rushes across the spark gap and flows
continually until the key is released.
‘When this is done, the current passes
through the helix or coil of wire and
is emitted through the aerial to gen-
erate waves in the ether in all direc-
tions.

How We “Tune In” on the Wave-

Length

Wave-length in radio corresponds
with pitch in sotnd and with color in
light.  Sounds are transmited through
the air by bodies that move back and
forth or vibrate an
train of waves. If fl
through the air rcgu]aﬂy. we hear a
musical note which may be shrill or
high-pitched or deep or low-pxtched

e pitch depends on how many waves
reach our ears in a second, and this in
turn depends on how many times the
sounding body vibrates the air. When
we tighten or loosen the string of a
violin we raise or lower its pitch. We
call this “tnning." In radio we also
speak of “turiing” and when we do we
mean simply that we are adjusting the
radio pitch of the receiver to the pitch
of the transmitting station. In our
simple wave producing apparatus pre-
viously described, tuning is accom-
plished by means of adjusting the in-
ductance or introducing a greater or
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inductance in the

wire on the helix or tuner from the

A ctional view of a felo-
Dhone transmitter. o showing etnils of con-
ton.

circuit connected to the “secondary”
of the inductance coil in Fig. 3.

Pitch is a matter of wave-length.
The smaller the waves and the smaller

e tuners.

Photo by
4. R Mirzaoff

one color is “red” and another “blue,”
we mean that the pitch of the color we
call red is lower than the pitch of the
color we call blue. In other words,
red has a greater wave-length than
blue. When we look at the things
through a piece of red glass our eyes
see with light of one wave-length.
When we look through a piece of blue
glass, we see things with light of an-
other wave-length, Fence we “tune
in” on definite wave-lengths of light
when we wear red, yellow or blue
spectacles. A radio broadcast station
which makes the ether ripple with the
voice of our favorite radio tenor on a
wave-length of three hundred and
sixty meters is like a lighthouse or
beacon which send forth lxednh of red
light only. A normal eye can detect
all the colors in the rainbow; a color-
blind eye cannot. Hence, a tuned re-
ver is color-blind, in a mdm sense.
The human eye is a far better “tuner”

their length, the more of them strike
the receiver, whether it be an eye, an
ear or a r1<h(> detector. Hence when
we “tune in” on a wave-length of three
hundred meters in radio we simply ad-
just the receiving instrument to re-
Ceive waves of that length, just as a
iolinist tunes his instrument to agree
in pitch with the piano that his accom-
panist plays.

‘Wave-length can also be explained
in terms of light. When we say that

B

The concert_studio of
sl bradeast 'sation
W

ters on the peacstal

Photo by Courtesy of
0.'S” Playing Card Co.

Photo by Courtesy of The
Paiyer School of
Chiropractic.

than any we have yet devised for
radio receptiof
tuning

instrument is wanted

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

which will be as marvelously sensitive
e eye. Between deep red (400
Fillinn s benrion = bensiid) andisirt
orange (437 billion vibrations a se
ond) is a difference of wave-length far
less than between 360 and 361 meters
in radio; yet our receiving devices are
still so made that we cannot “tune in”
more closely than seven meters
highly trained eye can distinguish
about one thousand different tints in
the visible spectrum. Far more exten-
sive is the invisible radio spectrum,
and radio is still so young that we
cannot yet make use of all its tints or
wave-lengths.
Turning the Voice Waves into
Radio Waves

TELEPHONE~

MICROPHONE RECEIVER

Tig. . A simple telephone cireu
words are ‘spoken In

Transmitier canso n...m,

in the & of

With the invention of methods of
generating radio waves such as that
ased upon the simple apparatus de-
scribed prevmudv, telephone transmis-
sion by radio became not onlv a possi-
bility but a reality. Whe
phone from one part of the city to
another you know that your
not literally carried over the w
current passes through the wire,
in talking the current is varied as the
voice rises and fﬂls \Vhen you say
the single word “Hello” you modify
the current in perl\'\p~ a thousand dif-
ferent ways; you mold the electric
waves that pass through the wire into
an electrical “Hello.”  This is called

In radio telephomna
waves

"modulatiun .
e same process occurs. The
lh:\t are constantly radiated into space
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are molded or modulated by the voice.
The molded or modulated waves stnke
the receiver. The telephone translate:
the modulated waves into modul:\tcd
sound waves, exactly like those of the
singer’s voice at the broadcast station.
‘Why the Aerial Is Used

We now have seen that energy is
transmitted in waves whenever an
thing “vibrates,” “alternates” or “os
cillates,” and that a big alternating or
vibrating object will set up bigger
waves than a small object. A little
rocking boat produces smaller waves
than a big rocking boat.

ground. Although the radio or elec-
tromagnetic waves pass through glnss
they meet some resistance. For that
matter even the most transparent glass
does not transmit all the light that
strikes it.

After a while it became the general
practice to hang the conductors from
tall masts

or towers and to call them

The tcrm
Tt

T v e one e e s
And the tall antenna of a great radio
station with wires stretched between
look for all the world as if they were

Phets by Cowiess of WaskbuCrosty Co
i bioaicast stadion aerial
e ure ench 500 o
erators and
Sent over b

Th

the 5

It was Marconi who first realized
that this applied to radio as well as to
boats in water. His tiny spark formed
part of a circuit like in our simple
wave pmducmg apparatus.
spark oscillated there was also an
s 2
He discovered that
stretched between poles or masts it
would come in contact with more of
the cther and thus shake more of it
into waves. The longer the wire the
better, for there would be a_better
chance for the oscillating or alternat-
ing current to produce big waves. He

-

Tig 8. Crose of & telephone re-
0" phone m.. 'hr same gen
Sl constractionbat 1o t deal m
ve "to electric” enrren

found, too, that the higher the wires,
strung between poles or masts, the
more effective was the sending and the
receiving. This is due to the fact that
fewer obstructions are encountered hy
the waves at a height than at the

Plioto shows (he aerial of rad
o et apart

vaa telophone e from st

station WOC
i contan
‘Ui atation are

The
Cransmitted thron
ated several

ng to feel some-
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Since amateur stations or broadcast
stations are not intended to send si

tepnane
Fariiter

Fig. 9. Diagram of radio telephone trans
piling cirduit e iclephone Tt
b

‘auency currents to. the

nals over distances measured by thou-
sands of miles (although the amateurs
have actually been heard in Scotland
and further points) their aerials are
not so long or tall as those of the great
stations that telegraph radio messages
to Europe or Japan and have towers
several hundred feet high. Tt is easy
to see why the big stations must have
such high aerials.  They must shake a
great deal of the ether in order to

form tremendous billows measuring
o e miles from crest to

A large tuning fork will be
e ahother tiath A e im0

Photo by Western Electric Co.

A microphone m...q.,.u" ke i
Fadio broadeast. statio

and similarly, high power sent through

a large antenna \ull send waves far-

ther than a small o

For the same reason the receiving
aerial must be large if the detection is
to be good. The bigger the waves
that beat against a distant receiving
aerial, the more powerful are the os-
cillations received.

Tn the foregoing explanation the
nature of different kinds of waves have
been discussed. Every wave has cer-
tain characteristic properties, and
these are length, frequency, velocity,
height, and form. All of these prop=
erties may be noted in a water wave.
The length is the distance between stc-
cessive crests; the frequency is the
number of crests that pass a given
point in a given interval of time; the
velocity is the speed with which the
wave transm disturbance from
one point to anottites e belght 10 ik
vertical distance between crest and
trough; and the form is the shape as
sumed by the sides of the wave. The
greater the amount of energy that it is
transmitting and the greater the
amount of work that it can be made to
perform.

As a wave spreads out from the
point from which it starts, its height
becomes less and I and at a suffi-
ciently great distance 2 tecote. 1)
feeble as to be imperceptible. Thus
in the pond of water waves die out as
they spread, and so a sound quickly
dies out as the listener moves away
from its source. The distance to
which a wave of a given kind will
travel before dying out depends to a
certain extent on its frequency

Sound waves travel in air with a
velocity of about 1,000 feet per second.
Waves, including light, heat, and radio
waves, travel with a velocity of ahout

186,000 miles per second.
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Sound waves are caused by vibra-
tions or to-and-fro motions of some
sounding body that creates waves in
the air. The vibrating body may be
a piano wire, an anvil, a vocal cord,

vt radlt: o
“red"to the merial by the modulntor untc.

or any one of an almost infinite variety
of obj waves sent out by dif-
ferent kinds of vibrating bodies differ
greatly in form. Probably the “pur-
est” sounds that we ever hear are
emitted by tuning forks, such as piano
tuners use. Fig. 4 shows the form
of a sound-wave emitted by a tuning
fork. Another photo shows waves o
a tuning fork as produced in mercury
to show the effects of soun

The waves produced by a piano or a
violin are very irregular in shape and
not like those produced by a tuning
fork. These irregularities, however,
are important., They are characteris-
tic, as identifying, as the features of
our faces, and make it possible for us
to distinguish one st et ument
from another. The frequency of vi-
bration is the number of times that the
sounding body vibrates to and fro in

a second. As the frequency of vibra-
Gon ereases, the piteh of the sound
becomes higher.

‘Waves Produced by Speech
ibrations

The sounds of the voice are produc-
ed by the vocal organs, including the
vocal cords, and the throat, mouth and

nose cavities. The vibrations of the
vocal cords are similar to those of the
strings of a violin, but are more com-
plicated. The air in the throat, mouth,
and nose cavities vibrates like the air
in a very small organ-pipe. For pro-
ducing each distinct sound, our vocal
organs are used in an entirely differ-
ent way. The vowel sounds, such as
U, are produced by differ-
nations of the vibrations of
the vocal cords, and vibrations of the
air in the cavities of the throat, mouth
and nose. The consonant sounds such
as “s,” “c,” “b” and “f” are hissing,
breathing and explosive sounds caused
by air rushing past the tongue and lips.
Speech waves are even more irrigular
in shape than most of the sounds of

music.
With suitable apparatus we can take
a picture of the sound waves corres-
ponding to a particular sound. Fig. 5
shows the vibrations thac consmmc
the vowel sound “ee” a:
Fach word that we spc\k e of
a whole series of irregular waves like
this, Tf two people speak the same
word, there is sufficient difference in
the sound waves so that the two voices
can be distinguished. The pitch of
the voice is determined by the nature
of the vocal cords. The pitch of a
woman’s voice is usually higher than
The average pitch

that of a man’s.
of the voice is perhaps as low as
vibrations per second, but some sounds
like “s” inyolve frequencies of several
thousand.
Hearing the Sound Waves
ound waves that reach the ear

cause the ear-drum to vibrate just as
the source of the sound vibrates, and
thus the sound is reproduced. The
movements of the ear-drum are trans-
mitted through the little bones of the
inner car and finally reach the hearis
center of the brain through the nerves.

The ear can best hear sounds that
have frequencies varying between
1,000 and 4,000 per second. Sounds
can be heard, however, which have
frequencies between the extreme limits
of 16 vibrations and 32,000 vibrations
per second, but for these extreme lim-
its it takes a great deal more energy
to make a sound wave audible. The
ear cannot hear sounds having fre-
quencies greater than 32,000. Some
of the vibrations produced by crickets
have frequencies so high that they
cannot be heard by the human ear.
The frequency of the radio waves em-
ployed in radio broadcasting greatly
exceeds 32, In radio work it is
very convenient to differentiate the
two_classes “radio” frequencxe: and

“audio” _frequencies. The “audio”
Hetveies oL 55 g o
the frequencies which can be
that is, the ones that are audible; the
“radio” frequencies are the higher fre-
quencies that cannot be heard.
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The Telephone‘s Role in Radio

such as a speakmg mouth-piece and a
horn, the distance can be somewhat
increased, but it is still small. Sound
waves are absorbed by the many ob-
jects that lie in their paths; these ob-
jects are set into s
waves beat upon them. To transmit
or communicate over any but very
short distances, it is necessary to make
use of means other than sound waves.
Electric transmission is the most im-
portant means of communicating over
long distances. The ordinary electric
telephone is the most important means
of carrying the voice over such dis-
tances.

Ordinary speech is a kind of sound
telephony with air as the transmitting
medium, Telephony over wires is so
like radio telephony which, of course,
is the same as radio broadcasting, and
the fundamental principles involved
are so much alike, that it will be worth
while to consider the operation of the
ordinary telephone, and see just what
each part of the system does. The
problem in any form of electrical
telephony is to reproduce electrically
at the distant receiving station the
complex sound wave spoken into the
transmitter.

1 lve of asimgle s
phone system are a_device called a

“transmitter,” by means of which
sound vibrations cause corresponding

lhcoming oo reguency oscitotions

fecniied ascilotions” ofter possing thrasgh
rystol et

Pilsations. of cigphrogm of tephane receiver
(iace Tregoency)

forms in the receivi

ing cireut

g
Gut and canse the diaphrasm ot e’ tee-
Dhone receiver at’ voiee fre-

variations of an electric current, a de-
vice called a telephone “receiver” for
changing the electric current varia-
tions back into the corresponding
sounds, and an electric circuit for con-
necting the two devices. The micro-
phone transmitter or “mike” as it has
been called, into which our radio artist
sings is simply an extremely sensitive
telephone transmitter.
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How the Microphone Transmitter
Operates

The telephone transmitter into
which we speak is merely a speech-
controlled valve that turns the electric
u\rrcm on and off. Fig. 6 shows the
construction of a transmitter. The
e
metal called the “diaphragm,” and
cause vibrations of the diaphragm cor-
responding to the voice. Back of the
dnphmgm is mounted a “transmitter
! which is really a little cup
conmnmg small granules of carbon.
At the back of the cup is a carbon
plate, called the “back electrode.” The
front wall or cover of the cup is mov-
able, but fits tightly in the cup. The
front electrode is attached to the dia-
phragm, and moves in accordance with
the motions of the diaphragm. A low
voltage, as from a few dry cells,
connected with the front and back
clectrodes. The mass of carbon gran-
ules has this property: when the
granules are pressed somewhat to-
gether by a little pressure, their elec-
trical resistance decreases to a marked
degree. As the diaphragm and the
front electrode move back and forth in
response to the voice, the pressure on
the carbon granules varies; hence the
resistance varies, and the current flow-
ing through the transmitter varies ac-

The powertul
w m.m.w,.n...

e Athantle secan.

A R e

cordingly. When the diaphragm is in
its normal position of rest, a_ certain
unvarying current will flow in the cir-
cuit. When a sound causes the dia-
phragm to vibrate, the current flowing
in the line varies exactly in accordance
with the wave form of the sound.
The process may be thought of as a
moulding of the normal unvarying
current fo the form of the impressed
sound wave. It is important to note
that the sound waves beating on the
diaphragm do not themselves generate
any electric current, but simply control
and vary a current which is already
flowing.

A circuit connecting the telephone
transmitter with a telephone or radio
receiver is shown in Fig. 7 and is given
here in order to illustrate more clnrlv
the transmitter’s operation as well as
the receiver which will be taken up
later

At the receiving
end of the circuit
we must have a de-

which is controlled
by an electric cur-
rent.

The ordinary tele-
phone receiver, as
shown in Fig. 8
consists  of two
coils of wire wound
around the poles of
a permanent mag-
net, and an_iron
diaphragm held in
place near the poles

of the magnet h\
its magnetism. If
the two coils dre

connected in

circuit in the rwht
way, the magnetic
field of both coils
will act in the same

:(vr(cnon, and the effect of a current
flowing in one direction will be to in-
crease the normal magnetism of the
magnet, and the effect of a current
flowing in the opposite direction wxu
be to decrease its magnetism. Whes

the current flows in the one dm‘ct\on.
the diaphragm will be pulled closer to
the poles from its normal position, and
when the current flows in the other
direction the pull will be decrea:
and the diaphragm will assume a pos
tion not

so close to the poles as its
tion, when no current is
The diaphragm will move in
and out as_the current in the coils
varies, and in a telephone receiver the
diaphragm will respond very promptly
and accurately to the variations in the
current. The motion of the diaphragm
causes a sound in the air, which cor-
responds with the variations in the

The operating room of radio siation Wi
Tighting switen can, b Seen
ntly" on wateh at the receivi

Photo by Courtey of The Ex hirTmanter FdbCo
. “riie nerial lead-in and
calt o cense broad-

electric current and hence with the
sound impressed upon the :mmmmer
or microphone. The voice at
transmitter end of the circuit in Fvg
7 is thus reproduced in the receiver at
the other end. The process of this
transmission is almost instantaneous.

Voice Transmission by Radio
By this time the reader will question

Photo by Courtesy of
The Paimer Sthoot of Chisopractic
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the fundamental difficulties of produc-

low frequencies
frequency radio waves.
let us consider what we

However,

ciew of a 100wt tranamitder

Gental parts are arranged below,

have already learned about the produc-
tion of high frequency currents md
note the circuit shown in Fig.

will shortly reach the point \\hmc we
will have a complete understanding
as to how the voice vibrations are con-
verted into high frequency radio
waves and then radmted out into the
ether by way of the aerial.

We have seen that low frequency
current can be readily boosted into
a high frequency current suitable to
produce radio waves by means of the
simple radio telegraph_apparatus in
Fig. 3 and also how (unlng is affected.
The problem now simj
self into the process ot ¢ “modulating”
the high frequency radio wave. The
ar vacuum tube usually accom-
plishes this. The sizes of the vacuum
tubes used in radio broadcast stations,
of course, greatly exceed the propor-
tions of those used in your radio re-
ceiving set. An explanation of vacuum
tube ]mnclple< and operation will be
discussed later.

The arrangemcnt for producing the
modulated wave is shown in Fig.

To go into details of the actual app'\-
ratus employed here would be too com-
plicated and confusing for the lay-

ERS'

man, therefore only a general dia-
gram_of units is given. Into the
modulator there is fed both the un-
modulated high radio frequency cur-
rent from ‘ another

the “o:
vacuum tube device, an(l the current
from the telephone or microphone
transmitter \\hxch is varying at low
voice frequencies. These two cur-
rents are combmcd in the modulator
unit, from which results the modulated
radio frequency wave which is radiated
out mm space. he telephone trans
mitter used may be the same type that
is cmpln)ed in telephony over wires,
has been described before.

The three wave forms are shown in
Fig. 10, The voice wave produced
by the transmitter is shown at a. The
modulated radio frequency wave pro-
duced by the oscillator is shown at b,
and the modulated radio freqnency
wave which is radiated out pac
is shown at c. It is evident that lhe
effect of the process of modulation
has simply been to vary the height or
amplitude of the radio frequency wave
to correspond with the voice wave, the

Photo by Courtesy of Western Electric Co.

A side view of the 500-watt tranamitier unit
lown ot the right. In the top com

are the twin “ihcllintor and moduins
for tubes ‘and it S0-walt speec ,....,.nney
fubes'wnd e antennn (onfng

third Compartmen
densera Tor the ose
Variable condenser
civeutt, Reaistance
Tormers make up th

Feat of the apparatus.

mountains of voice wave correspond-
ing with the large amplitudes of the
modulated radio wave, and the va

G (hetiice v A
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e of the modulated
radio frequ

Tobtie: ;o secure the most effective
radiation of. the radio waves into space,
S0 Ry 1o e £ e el
has been briefly described befo

Hitl e te n
learned thus far. ak. The
particles of air in our vicinity vibrate
back and forth. For each back-and-
forth motion there is a mountain and a
Jalley, in'the mod bl iiiisa ditwie

i

ont view of o S00-watt brosdast trans-
Sinhe station
WENY, “See onb mu Sare for diagam of

Deondeast eqwipment.

<compleio
which are radi nd the
crests of successive radio waves there
is a distance of pelh’\p\ 300 meters, or
less than a quarter of a mile, but the
distance in space from one of our
voice-wave mountain peaks to the next
will probably be bemeen one hundred
and one thousand miles.

Tt has not yet been explained how
we can detect these radio waves which
have been radiated into space, and how
to reconvert them into sound waves
which will produce the words =ancn

at the transmitting station,
necessary to tune the receiving circu
as previously explained, and make use
of a erystal detector or vacuum tube
detector which rectifies the modulated
radio waves and thus makes them
audible in the lclephone receiver or
amplified to operate a loud speaker.

How the Radi? Vanes Are

Between

The radio waves are mlerccp(cd at
any given point within range of the
transmitting station. If we throw a
small cork into the pond of water as
described for our analogy on the pro-
duction of waves, the cork will natur-
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ally bob up and down on the surface
in no matter what location it is when
waves are produced by a stone thrown
into the pond. Obviously, the waves
become weaker and weaker as they
travel out from the transmitter. Thus
a receiving set will respond to waves
in all locations. The method of tun-
ing in on the wave-length or selecting
a rle\ned station may be likened to
tuning in on light and sound waves.

The Crystal Detector and the
Telephone Receiver

All that is needed to receive radio
waves is an antenna connected with a
circuit tuned to the radio frequency
wave which it desires to receive, and

Suppose that the telephone receiver
and the tuning coil are connected di-
rectly in series between the antenna
and the ground, and that the tuning
coil is tuned to the wave- length of the
wave which it is desired to receive,
but that no other apparatus is present.
The incoming wave will have a fre-
quency of perhaps a million cycles per
second. If there were an extremely
light and sensitive device which could
vibrate a million times a second, it
could be connected in the circuit and
would respond to the incoming wave
and vibrate at the wave’s frequency.
But the diaphragm of the telephone
receiver is not nearly light enough to
respond to so high a frequency. Dur-
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car would not perceive any sound be-
cause the frequency is far above the
highest audible frequency.

 the icoming wave is a high fre-
quency radio frequency wave
having a frequency of a million
cycles per second, which is
modulated by a sound having a fre-
quency of three hundred cycles per
second, the sound cannot be made
audible in the telephone receivers with
the apparatus mentioned above. But
if we could devise some kind of valve
which would pass only the halves of
waves acting to pull the diaphragm in
one direction, and would prevent the

STUDIO

OPERATING

o
COMMERCIAL
POWER
SURPLY

ro you see what really counts in the brondeast station. A tyy

< current for

means for making the radio frequency
current zmdihlc Ina foregoing article

“tuning-in” on the waves has been ex-
plained. The antenna used for recep-
tion may be any one of the various
forms, the most populal being a single
wire suspended in the air between two
insulators. The radio wave which
arrives at the receiving station causes
a corresponding alternating current to
flow in the antenna and the circuit con-
nected with it.

Phor
t Western Eleciric

otg by Courteey of Western Sleciric Co.

pical adcast equipment s
At left is e ummuneurt um Lelenhqne "t ‘- the o ¢ ol lun” e ‘rogum.
loperator's tuble s the S mother

Tisteni Tht are the sw»wnu ad ter with 1s thres

fment : and the o

ing one-half of each radio frequency
wave the diaphragm is subjected to an
outward force and during the other
half it is subjected to an inward pull,
but the duration of these forces is s
short that the diaphragm does nof
have time to get started moving in one
direction before it is pulled in the other
direction. And even if the diaphragm
were so light that it could accurately
follow these very rapid changes in
the magnetic force acting on it, the

i

‘panel. elow i
nent and ‘Diate eircutts In the trnSTILIEr.

3 the motor_generator set which de-

our result. During each three-
Inmdredkh of a second, the diaphragm
would be acted upon by over three
thousand impulses acting in the same
direction, and the effect of these im-
pulses would add up and pull the dia-
phragm, and the sound transmitted
could thus be made audible.

There are several devices which act
as such an electrical valve. The most
important of these are the crystal de-
tector and the vacuum tube.
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Crystals for Use as Detectors of
adio Waves

Galena is a native mineral, and is

an important lead ore. It has been

INSULATOR

INSULATOR

L AeriaL

TUNING INDUGTANCE

v

The first step is to tune in on the
incoming wave so as to brinig it in har-
mony or “resonance” with the wave-
length of the broadcast station like
that of tuning in on a desired color or
tone pitch. When this done, the
intercepted waves flow down from the
receiving aerial to the ground. They
may be diverted into the receiving ap-
paratus as illustrated. However, even
when they are diverted in this manner
these wave energies are still of fre
quencies several hundred thousand vi-
brations per seu)nd corrcspumlm: to
the

/ /
CRYSTAL ;
TELEPHONE
DETECTOR J_, RECEIVERS
GROUND
¥ig. 1. A simple radio

set for receiving
incoming radio waves.

found that if a fine wire is placed in
contact with the surface of a selected
crystal of galena, an electric current

will flow in one direction through the
fine wire and the contact and the crys-

wmmf:w

tal, but that practically no current will
flow in the opposite direction. The
contact between the fine wire and the
surface of the crystal acts like a flap
valve which lets water pass in one di-
rection only in a pipe. Iron pyrites or

“fool’s gold,” also acts m this way.
Such mmcm[s are called “cryst: al dc-
tectors.” It by no mean
specimen of either of these Bl
that will act as a crystal detector, and
it is not every spot on the surface of a
given crystal that will give a contact
that will act as a detector, and pass
current only in one direction. A good
crystal must be selected, and then the
surface of the crystal must be searched
with the fine wire to find a spot which
is satisfactory.

A short distance away the waves
may be intercepted or detected by
means of the simple receiving set
shown in Fig. 11; but at greater dis-
tances when the waves are consider-
ably weaker the more claborate
vacuum tube arrangements are usually
employed.

,an
will not prod\\cc :m_\' sounds in the
usual telephone receiver (Fig. 8),
which will only respond within a range
of audible or considerably lower fre-
quencies. By making use of a detec-
tor that can “rectify” or convert these
electric waves into a direct current
(current flowing in one direction)

secure a series of vibrations or im-
The

pulses flowing in one direction.

Pietorial Mustration of

modulated 1
reaching “Ic\ rmm..:

Photo by The Brady
PBroductions, Inc

current flowing from the detector to
the telephone receiver is smoothed out
into impulses at a frequency within
the range of the telephone receiver and
causes vibrations of its diaphragm that
can be heard by the human car.
When the proper adjustments of the
tuner are made to correspond with
the wave-length of the desired station
the sounds as transmitted are distinct-
Iy heard.

The Vacuum Tube and Its Use
i adi

Vacuum tubes are used in every sta-
tion that broadcasts programs as de-
scuhed in connection with “modula-
tion” of waves. The tubes are used
to strengthen the music before it is
broadcast, and at the receiving end
they are again used for detecting and
amplifying the waves after their jour-
ney through the ether. The question
now arises how does the vacuum tube
work. To answer this it will be ne-
cess;uy to start with the smallest par-
ticles of matter known as “atoms.”

toms, which are minute particles

of matter so small as to be invisible
even with the most powerful micro-
copes, are made up of even smaller
p(rnmn? called electrons, and it is
with these electrons that we are con-
cerned. As an_electron is so small
that it is almost impossible to conceiv
of its minuteness, it is best to think of
it as a charge of electricity
It is also fitting at this point to ex-
plain the nature of a charge, when
speaking about electricity. When the
~

i

B o=
is. 12. At “A” the magnetio prosess of

opbosite poles, attract, wna a5 the
e poles repel.

ends of two bar magnets are touched

(onc(hcr lhm will sometimes have a

tenden cling to each other and

sometmm they will push each other
1

away. i this little experiment is
tried, it will be found that when the
north pole of one magnet and the

south pole of the other are in prox-
imity, the magnets will tend to attract
each other, but if the two north poles
r the two south poles are brought in
contact, then the magnets wi

show us, that unlike polarities attract
and like polaritics repel. (See Fig. 12.)

it is with electrons. We say
that some electrons are charged posi-
tively, and some have negative
charge. The electrons that have the
positive charge are the more stable and
those that are negatively charged may
be considered to be wanderers. The
atom, mentioned before, is composed

FILAMENT

BATTERY

alngram

A howing how  the
flow from ‘Hlament  to the

3.
eicirons
e ot " "two-clement ‘viotnm {ube:

of electrons that have either positive
or negative charges. There are, at the
center of each atom, electrons that
have a positive charge of such

strength that they hold negahvely
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charged electrons that are revolving
about them in regular orbits. In other
words, the structure of the atom may
be compared to the solar system of
which' the earth is a part.

may be thought of as the positive
nucleus at the center of the atom and
the negative electrons as the planets
that revolve in their orbits about the
sun. The attraction of the sun which
holds the earth in its path may also be
likened to the force that the positive
nucleus exerts on the traveling nega-
tive electrons.

However, under certain conditions,
when outside forces are brought to
bear on the atom, the force holding
the negative electrons in place is over-
come and they fly away to some object
that has a greater positive charge than
the positive nucleus.

The Filament Employed to Emit
Electrons

This characteristic of electrons was
Dby an
English_scientist, Fleming, in
1904. He suspended a fine wire at-
tached to a battery near a metal
“plate,” which could also be attached
to a battery, and enclosed the two ele-
ments in a glass tube from which the
air was removed. When the battery

Fleming tube, found that by placing
another element in it more wonderful
things than ever could be performed.
This third element was another wire
strung spirally between the filament
and the plate and was named the grid.
The function of this discovery of Dr.
DeForest’s is to act as a control for
the electrons that flow from the fila-
ment to the plate. (Fig. 14).

The Action of a Tube Likened to a
‘Water Pump

If we compare the action of the
vacuum tube to the valve of a water-
pump, it will doubtless make matters
clearer. In a water-pump, there is
a valve which permits water to flow
in one direction only. That is, when
the stroke of the pump plunger is
downward, the valve opens, allowing
the water to flow into the chamber.
When the pump plunger is started on
its up-stroke the pressure of the water
is exerted on the valve, which closes,
the water then being lifted to the top
of the pipe. There might also be a
gate-valve in the pipe between the
pump plunger and the outlet, which
would regulate the flow of water.
(Fig. 1

These parts of a pump and their
functions may easily be compared to

same. prine

inle.

1z

was attached to the thin wire, which
he called the “filament,” the wire grew
warm. As the positive terminal of
another battery was connected to the
plate, he discovered that there was a
flow of current between the filament
and the plate as in Fig. 13,

This current flow was caused by the
heating of the filament to a temperat-
ure at which the positive nucleus
could no longer exert sufficient attrac-
tion upon some of the negative clec-
trons and they flew off into space. As
we have seen above, unlike charges at-
tract each other, the negative electrons
thrown off from the filament went
across the intervening space to the
positively charged plate. Also,
plate was always charged pos
with respect to the filament, the elec-
trons” always flowed in one direction,
i.e., from the filament to the plate.

In 1907 Dr. Lee DeForest, whlle

t

outlet may be considered as the grid
of the tube, because the function of

the grid is to regulate the flow of elec-

o Zhelo by Courtesy of General Blectrc Co.
" Commeetion With ‘mediam ower
ranamitting sets,
trons, as the gate-valve regulates the
flow of water.

This regulation or control of the
electronic stream is easily understood
if one considers the relative electric
charges on the grid and plate elements,
i.., the plate being charged positively
with respect to the filament, attracts
electrons when they are shot off into
space from the filament. However,
as the grid is between the filament and
the plate and as this element, too, may

e given an electric charge, it influ-
ences the electronic stream in the fol-

completed
fibe!

Phats by Cowrigry o
e 2 e

A

the three elements of a vacuum tube.
‘The one-way action of the pump may
be compared to the unidirectional flow
of electrons from the filament to the
plate, which may be thought of as the
outlet of the pipe. The gate-valve

ing with lhe

between the pump and the

iowing manner: I the grid is charged
positively with respect to the filament
and negatively with respect to the
plate, then it will attract to itself a cer-
tain number of electrons, the rest of
the electrons in the stream continuing
their journey on to the plate. Now
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if the grid is charged negatively with
Tespect to the plate and has the same
charge as the filament it will allow the
electronic stream to pass unchanged,

Within the vacuum bulb of

ghe " flament, “grid and i

Tho wikes cunnketea o' chem are bro
atucts on the battom of the
Tube Dase.

or the number of electrons reaching
the plate will be greater. If the grid
and the plate are identically charged
the electrons will stop at the grid, not
continuing their journey any farther.

y seem confusing, but if the
reader \\'dl remember that Tike charges
repel and unlike charges attract, then
he should have no trouble in under-
standing the part the grid plays in the

GATE VAWVE
"

Fig. 15, ter pump there i
Sal e ke wetlon B Hikoned 1o X

2 valve which permits
31" Snanuim ‘ol

The Vacuum Tube as a Detector

Primarily there is the vacuum tube
that is used as a detector. If a circuit
diagram of a receiver is considered, it
will be found that there are alwa)s
two wires on the input side of the
detector tube, one of these leading to
the grid and the other to one of the
two filament terminals. In most cases,
these two wires are connected to the
ends of some inductance,
whether it be the secondary side of a
radio frequency transformer or the
secondary of coupling coils.

Superimposing Currents

The current passing through these

wires is an alternating current varying

TN A TeRY /

GRID LEAD
TO ANTENNA

s or e hatceries
o plate and

water to flow in one direction
which permits currents

in one direction.

vacuum tube. Of course, there are
many variations that enter into the
grid and plate function that are en—
tirely too technical to be discussed
here. However, it might be fitting to
explain a few of the uses of vacuum
tubes in receiving circuits.

its polarity, or direction of flow,
thousands of times per second. Super-
imposed on this alternating current is
a second current, which is irregularly
alternating, whereas the first current
is uniform. The variations in the sec-
ond current, which are caused by

14 A pletorial fllustration showing wha
e connected (0" Allow the dieetrons from the Slament o How to
gt aho e
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words or music being projected into
the microphone at a broadcast station,
are the components of the whole that
cause tHe detector to function. They
cause ‘the first-mentioned current,
which is commonly called the c;\rncr
wave, to vary in intensity. That i

say, at some instant the carrier wave
will have a greater positive (or nega-
tive) value than at some other instant.
This variation of the carrier wave is
called “modulation,” as previously de-
seribed.

‘When this modulated carrier wave
is impressed on the grid of the detector
tube, it will cause the charge of the
grid to vary, making it more or less

FILAMENT LEADS. f PLATE LEAD.
TO°A BATTERY. TO$ OF
"B BATTE
GRID LEAD /*
70 ANTENNA

acuum tube when the pol-

the reversal of the battery polarities does.

negative (or positive, as the case may
be) with respect to the filament. As
has been explained above, the grid of
the tube acts as a control valve for the
electronic stream flowing from the fila-
ment to the plate, according to the na-
ture of the charge upon the grid. So
if the value of the charge of grid
varies as the modulated carrier wave,
then the electronic stream will vary in
exactly the same manner. In other
words, the function of a detector tube
is to convert the modulated carrier
wave, which is alternating at radio

(high) frequency, to the modulated
audio frequency current that we are
able to hear in the headphones or loud
speaker as voice or music, etc.

The Vacuum Tube in Amplifier
Circuits of the Receiver

When vacuum tubes are used either
in the radio or audio frequency ampli-
fiers, their purpose is entirely differ-
ent. The tubes are then employed be-
cause it is possible, by their usc, to
make a small amount of energy con-
trol a farge amount of encrey, in

(Continued on page 158)



The How and Why of Radio_Code

By GILSON V. WILLETS*

RE you ever listening-in to
some beautiful concert when
suddenly the program was interrupted
with a most annoying noise coming
with symmetrical regularity consisting
of long and short impulses that scemed
to fairly wreck your delicate receiver?
“Dit-Dah-Dit-Dah-Dit-Dah,” it goes
in a series of dots and dashes which

wide society, the object of which w
to force the government to cither re-
move radio from all ships or to compel
them to use radiophone so what they
aid could at least be understood by
“intelligent” people. The man in ques-
tion sent his propaganda to several o
the prominent broadcast stations and
much to his surprise his idea was dis-

using their transmitters, forced oscilla-
tions will be heard
within the range receiver.
This is because the poer s 5o strong
at the transmitter that “Spark,” signals
eaks  through wcr,whm. In New
York harbor during the day, the U. S.
Department _of Commerce has radio
inspectors adjusting the radio transmi

Pioto by Thonas Cook
npletely

bee ‘of = cos
antied {0 m, Tt that the
T three transmitt

probably the most e

i e oo and e vo Javach

Fransmission room. Partioular attention
n

eHim

Staliation consists o

you've learned are radio code signals
premnubly emanating from a ship at
You probably frown and try to
tune the offending signals out by
ing another station on a lower wave-
length. Sometimes you are able to do
this and sometimes the code seems to
be everywhere on your dials. Should
it be everywhere you may probably
close up your set for the evening and
20 to the movies telling your friends
the set is no good or that you advocate
a new law to suppress this distraction
from your radio enjoyment. Many,
very many, have written their senator
and representatives in Washington
urging just such a measure, In 1022
a man in Maryland organized a nation-
1WOC and WRNY

eek-

“Former Engineer, Stations WOS,

ped

pleasing to them and in many mnstances
he was severely criticised.

In time the problem of code inter
ference will be eliminated and the air
will be free for the complete enjoy-
ment of radio programs, but this will
take some time. Meanwhile, let us
seek the reason for this interference
and_why it hinders uninterrupted re-
ception in our homes.

Contrary whatever statements
have been made by mmmhulmcls to-
day there are no receiving sets made
to operate on the regular broadcast

ands that do not_occasionally
ok e ni
cause in localities near powerful
ship-shore stations or where ships pass

£

ters of ships in the harbor. In order to
roperly adjust the waves of these ships
to avoid future interference it be-
comes necessary to throw the power
on the air for periods of as long as a
minute or more at a time while adjust-
ments are made. In most sections of
the city these signals drown out ever:
thing in the upper broadcast bands
and cause dealers the loss of many
sales during the daylight hours. The
government will not itself, nor will it
permit anyone else to, thus test during
the regular evening broadcast period:

There are several kinds of radio
transmitters that employ the “Code”
which is absolutely necessary because
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woice is impracticable: The possibil-
bility of phonetic error is too great and
besides code is the most accurate
method we have today, next to the
written word, of exchanging intelli-
gence. Could you imagine a code mes
sage like this “XXSDG, QWTRX,

ﬁQ[XC DFGJK,” being sent in sta-
led air and bad interference in
Siir Nl ThOEE et bos

ely be used and we owe our thanks

Samuel F. B. Morse for its incep-
tion although the radio code was not
all conceived by him as the Morse code
is only used on the railroad and tele-
graph systems of the country and an
evolution of it, known as the Contin-
ental Code, is used by all cables of the
world, by all the telegraph land lines
of continental Europe and by all the
radio stations of the world by interna-
tional agreement. In the early days of
wireless when Marconi was conduct-
ing his tests and for a few years after-
\»ank the Morse code was used, but
it was supplemented by the more prac-
tical Continental code because it has
no spaces in the characters comprising
the letters. See the two codes as out-
lined on the code chart on page 95 and
note the “O.” In Morse it is “Dot
space Dot,” but in Continental it is
“Three Dashes.” This is more simple
and easy to receive through bad static
and also there is no possibility of mis-
taLmn the Morse “O” for the Morse
L ich is “Two Dots” without
spaces bemeen.

Another thing of interest is the
types of transmitters used today by
ships and land stations. They are di-
vided into the following classes:
spark (using damped waves which
are erfering and
tube (which are both vcn‘ sharplv
tuned and cause but little interference
when properly adjusted), and chop-
per systems (which utilize a_meth-
od for breaking up the undamped
waves of the arc or tube transmit-
ng them audible for non-
cillating receivers and which are not
quite as interfering as sparks and
much more desirable). The govern-
ments of the world co-operating with
private interests are gradually chang-

ing all spark type sets over into tube
or arc sets and within a score of
months the interference from that
source wil Ibe practically nil.

However, the arc and tube transmit-
ters have greater range and reliability
and are far more desirable in every

Here is an
foned spark type (rans-
mitting " station wiicl

old-fash-

Tsed to
omplete-
deasting
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by in addition to being non-interfer-

Ol e e s
be considered is that no matter how

And ere o huvo o
fadlo

board a
of
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much the broadcast listener may con-
sider his own importance in the mat-
ter, that same person sings a far dif-
ferent tune should he be a passenger
Jhoanl - ship at sea that meets with

ident, for then the radio becomes

Big business men that roast the inter-
fering ships turn and beg the opera-
tors on these same ships to keep them
in touch with their home interests
when they take a “hop abroad.” While
the broadcasting of entertainment has
been of great benefit to thousands of
people and has also been responsible
for the sudden and rapid growth of
a vast industry, still no lives depend
The most important thing in

g is the radio market news
in the mid-west and there the farmer
epends upon it and still he is very
puny compared to the importance of
radio communication in the marine
world, the trans-oceanic field and the

rcraft and inter -city radio traffic
A certain man once spent an eve-
ning at the writer’s elbow cursing the
“Damfool” ships that ruined his eve-
ning on a rather poorly constructed
broad tuning receiver of a well-known
make. Later, an SOS call was re-
ceived from the S.S. Lenape, and the
writer copied for him the various mes-
sages sent in connection with the dis-
aster. His daughter was on board the
Lenape. At once the ship's radio as-
sumed the greatest importance.

was so happy that the broad undamped
wave of the KVL (call of the Lenape)
was audible to thousands of vigilant
land and ship stations. When Send-
ing an S all a ship tranmitter is
always tuned as broad as possible to
enable the greatest number of listeners
to hear the call. The anxious father
watched with longing eyes, filled with
love and horror, the grim messages
copied from the Lenape and the

cue ships and when he learned, via o
own radio, that his beloved daughter
was safe along with all the other pas-

(Continued on page 95)

Even
cauipped with radio in this mo

Tighthouses in_lonely spots are

dern day.



What to Expect of Your Radio Set

By H. G. CISIN, M.E., Assoc. A.LLE.E.

N old proverb states that he who

expects little will not be disap-
pointed. While this ought not to ap-
ply to radio, still there have been so
many exaggerated claims made regard-
ing radio recciving sets that the man
e e
expects performance far better than
he actually gets.

The purchaser of a motor car knows
in advance how fast the car can go,
how many miles to the gallon, how
much oil it will require, the probable
life of the tires, and so forth. When
he buys a radio set he cannot under-
stand why he does not get similar hard
and fast specifications.  When he asks
what distance the set will bring in, he
is given what he thinks is an evasive
answer. He asks how long this ac-
cessory will last, or that, and each time
the dealer puts him oﬁ with the an-
swer “that depends—”. Finally he
buys the set anyway, hoping for the
best. When the new set arrives, the
local stations are tuned in for a while
and then a search is made for distant
ones. If these are not immediately
forthcoming there is a hue and cry.
The set is condemned, the dealer is
hasulv summoned and there is a great
amount of excitement.

Possxbly you yourself have gone
through this same experience. If not,
and you are just purch’\sing your first

ere are a number of points
ot skl be oF p'\ruu\lar interest
to you. In addition to the radio set,
the antenna installation and the bat-
teries, there are a number of other
factors upon which distance getting
depends. For instance, in most cases
it practically impossible to get dis-
tance in the daytime. Morover, on
many evenings, mmosphcnc conditions
are such as to preclude getting any
distance at all. n the other hand
certain cool, clear winter nights seem
to give ideal reception and at such
times it is often possible to get results
far above the average.

Keep in mind the fact that even the
best broadcasting stations are mot al-
ways up to the mark in the quaht\ of
their broadcasting. Thus a_stati
which ordinarily sends out clmn cut,
sharply tuned, powerful waves, may at
any time send out broadcasting lacking
in power and not properly tuned. As
a result the reception will not lme
the customary volume and the
ceiving set will not tune as ~h;\rplv -
usual. Tt is obvious that such a con-

dition has notl

ng whatsoever to do
with the receiving set. Certain broad-
casting stations are unable to send out
waves which will give satisfactory re-
ception, due to lack of power, imper-
fections in transmitting equipment or
other causes. urally you will never
be able to receive these stations as
perfectly as you get the more power-
ful ones. In some localities, reception
is always poor and i

places are known as “dead spots,”
due to the difficulties in obtaining even
fair radio reception. Fortunately, such
“dead spots” are seldom encountered.
You should have considerable patience
with your new set, studying it care-
fully under varying conditions and not
attempting to condemn its perform-
ance, at least in respect to distance,
before three or four weeks. During
this interval of time, if the set is used
each night, you will discover another
important fact—namely, that a radio
set will yield results in proportion to
your skill in operating it. In this ve-

o1

Theset s condemned, the deal:

er ‘ia" nastily - summoned

fhere 1'% kreat Bmount ot ‘ox
iement.

spect the radio set resembles a musical
instrument. The more you practice
with it the more you will be able to
coax out of it. The tuning, on distant
stations, is usually extremely sharp
and the rheostats must be carefully
manipulated to bring these stations ir.

y sets will not bring in distant
Sfiton il A A
since they do not tune sharply enough.
Tf your set is not selective, you will be
able to get distance only after the
local stations have signed off.

Do not expect to get more than you
pay for. If one radio sells for $60
and another one has a sale at
$210 you cannot upeu to get the
same results from the cheap set which
you would get from the more expen-
Sive outfit. It is true that both sets
may have the same number of tubes,
They may even operate on exactly the
same principles and utilize the same

type of circuit. But in one case, only
the finest materials are used and these
are assembled carefully and tested
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again and again. In the other case,
the set is often made from the cheap-
est parts obtainable, put together in a
slip-shod way and not really tested at
all. Tf you have picked up your set
at a bargain counter there are many
things you have no right to expect
from it—especially distance reception
while locals are on. 1f you have pur-
chased an expensive set you have
every right to expect the set to cut
through the locals and bring in dis-

The neighbor's boy improves tho radio set.

tance, subject of course to the excep-
tions mentioned above and with par-
ticular cupliasis on (e point that at-
mospheric conditions must be favor-
able.

The writer recalls one case where a
man bought a high-grade high-priced
radio set but made his own installa-
tion. He complained to the dealer
that he was unable to get any distance
whatsoever. An investigation reveal-
ed the fact that his aerial and lead-in
were both grounded in a number of
places and in fact it is doubtful if he
would have heen able to get even the
local stations if not for the high sensi-
tivity of the set. Another radio en-
thusiast tuned in five Chicago stations
from his Long Tsland home on his new
set the first night the set was installed.
Several nights later he set the dials for
Chicago again but was unable to get a
whisper. He immediately (e]tphoncd
the dealer who explained that as it
happened to be Monday night, that
night was silent night in Chicago!

Do not expect distant stations to
come in clear as a bell, of just as good
as the locals. There is bound to be
more interference on the former than
on the powerful local stations. A
dealer was recently called out to ser-
vice a set which had been in use about
two weeks. He found a log sheet on
which had been recorded at least forty

stations, including many distant ones,
all received on the loud speaker. The
purchaser’s wife explained that the
reason she had sent for the dealer was
that the distant stations were neither
as loud nor as clear as the locals, so
she felt sure the set was defective in
some way.

Radio manufacturers and dealers
are often to blame for the lack of
knowledge on the part of the public
as to what a set should do. We are
all familiar with the type of advertis-
ing which boldly claims “coast to
coast” range under all conditions.
Such advertising is misleading to say
the least and should be toned down.
Last winter, a Chicago set manufac-
turer had this brought home to him in
a very striking way. He ran an ad-
vertisement in one of the Chicago
newspapers with big headlines which
read as follows: “Hlear the Happiness
Boys Every Friday Night on your
Tt happened that on the
next Friday night there was a great
deal of static so that it was impossible
to tune in any New York stations.
On Saturday the complaints stacted to
pour in. Letters and telephone calls
by the score and every purchaser of
that particular set who had expected
to hear the Happiness Boys felt that
he had been swindled.

In tuning in for distant stations
make sure they are broadcasting and
also be certain to take account of the
difference of time in different sections
of the country. It is impossible to
mmxc the set perform when there is no

asting on, as thousands of fans
o the) vicinity of New York discovered
several monihs ago, when local broad-
casting was discontinued for an en-

ampere hour battery, and a five-tube
set using standard storage battery
tubes, gach tube draws one-quarter of
an ampere or the raw a total of
1% amperes. Dividing the 114 into 80
gives 64 hours as the time which will
be taken to completely discharge the
battery. This means that if the set is
used on an average of 5 hours per
day, the battery will be completely dis-
charged in about 13 days. Using a
100-ampere hour battery under the
same circumstances, the battery will
be discharged in 80 hours or, if used
5 hours a day, in 16 days. However,
your battery should never be allowed
to become completely discharged as
this shortens its life and otherwise
spoils it. Hence in the case of an
ampere hour battery, used as above, it
would be necessary to recharge in
about one week, while in the case of
the 100-ampere hour battery, recharg-
ing would be necessary in less than
two weeks. The only correct way to
determine exactly when the battery
needs to be recharged is to use a hy-
drometer, testing at least as often as
once a week. Tt is well to follow ex-
plicitly the instructions given by the
battery manufacturer as to operation.
Some batteries are fully charged when
the hydrometer shows a reading of
1280, and manufacturer’s directions
usually recommend that battery be re-
charged before the specific gravity
falls to 1150.

Tf your new battery loses its charge
only a few days after the installation
has been made, do not jump to the
conclusion that the battery is defective.
Batteries have to be “seasoned” before
they will hold a charge properly. This
usually means that the new hat(ery
will require recharging in from two t
"hereafter it will hold if \ts
charge and only, require recharging in

£

tire evening because of an SOS call. g

even days.

/\ccmrlmg to Intermuunal Taw, all Che Y
St i

when an SOS or s e o

out by a ship. Many fans, who mis-
sed the announcement of the distress
call, immediately came to the conclu-
sion that there was some trouble in
their sets, and as a result the dealers
were kept busy answering telephone
complaints.

If you allow the neighbor’s four-
teen-year-old boy to “improve” your
set, do not be surprised if it suddenly
stops working. There has been so
much tinkering of this sort that many
manufacturers have scaled up their
sets and only guarantee them with the
proviso that the scals remain un-
broken.

Tf you use your set every evening,
as you probably will, and other mem-
bers of the family use it during the
day, be prepared to have the
battery recharged often. This is
battery which lights the
the vacuum tubes. It is a simple mat-
ter to figure out just how long the
battery will last. If you have an 80-

to its capacity and the

When going away on a week-end trip
S o S Suelton ot e s Seb

length of time it is used. In some
cases, however, it is necessary to sub-
ject @ mew battery to two or three cy-
Cles of discharge and charge before it
starts to function properly.

If you leave your swrage battery
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(known also as the *“A” or filament
lighting battery) standing for a long
time, it may become greatly reduced in
efficiency. During the process of dis-
charge, a white crystal substance called
lead sulphate is formed at both the
positive and negative plates of the cell.
When the battery is neglected for any
considerable period of time, this sul-
phate gradully hardens and it becomes
much more difficult for the charging
current to reduce it. In this condi-
tion the battery is said to be “sul-
phated.” As a general rule, if your
battery becomes sulphated, this  has
happened through neglect on your
part. To avoid this trouble, have a
storage battery charged promptly as
soon as it is discharged. Many people
have a battery charged and then do
not use it for a long time. When they
finally decide to operate the set, they
are much surprised to learn that the
battery has lost most of its charge.
This loss of capacity is due to local
action within the battery
From the above, it is obvious that
the most effective method of doing
away with battery trouble is to invest
in a charger, and charge the battery
regularly every week or oftener if ne-
cessary. you buy a 2-ampere
charger don’t expect to charge a fully
discharged 100-ampere hour battery in
a hurry. Figure it out for yourself.
Tt will probably be worth your while
to pay the difference and buy a 5- or
10-ampere charger. Tt is well to re-
member that the oxygen and hydrogen
liberated when a storage battery is
being charged form an explosive mix-
ture. For this reason, you should use
especial care not to bring an open
flame into the room where a battery
is being charged and also not to cause
a spark by short circuiting the connect-
ing leads, as a dangerous explosion
may result. In adding water to a bat-
tery to replace that which has evapor-
ated, be sure to use distilled water.
‘When your set is installed, mark the
date on each of your “B” batteries.
These are the dry cells used to supply
the proper voltage to the plates of the
vacuum tubes. Of course, where a
storage battery or “B” eliminating de-
vice is used to supply plate voltage this
does not apply. Medium sized 45-volt
batteries used on an average of three
hours per night with a five-tube set
should last three or four months. Tt
should be noted that “B” batteries de-
teriorate even when not in use. In
general, the smaller sizes deteriorate
more rapidly than the larger sizes. If
your batteries go dead in three or four
weeks, they are probably old or defec-
tive and you should be entitled to re-
placement. Of course, there are many
cases where “B” batteries may go dead
through your own fault. In one in-
stance, a woman placed a metal tray
on top of the “B” batteries, thus short

circuiting them and rendering them
worthless. In another instance, the
filament switch was left on for over
24 hours, thus running down the “A”
battery, shortening the life of the tubes
and permanently weakening the “B”
batteries. Neglect of this sort should
not be blamed on the manufacturers
or the dealers, although many people
seem to think that a radio set is abso-
lutely fool-proof.

of a small voltmeter. This test should
be made about once a month or any
time wheq, the set is not operating
properly. When a 45-volt “B” battery
falls below 35 volts it should be dis-
carded. Many people think they are
being cconomical when they save their
old “B” batteries and connect four or
five run-down batteries in series, thus
getting a total of the 90 volts required.
This method usually results in noisy

Your set has a way of notifying
you when its batteries are not up to
the mark. When the “A” or storage
battery starts to get weak you will
notice’a diminution in the volume of lhc
local stations and you will probably
unable to get any distant stations at all
Further weakening of the “A” battery
will result in a sudden cessation of
reception. Sometimes the music or
speech fades out and stops. There-
after if the switch is turned off and
then turned on a little later, sounds
can again be detected, and these also
die out rapidly. If the rheostats must
be turned on full in order to get suffi-
cient volume, this is a very good sign
that the “A” battery needs recharging.

Weak “B” batteries often cause
noisy reception and they also may be
responsible  for reduced volume.
Many good loud speakers will not ope-
rate correctly unless the “B” battery
voltage is correct. Such speakers
often rattle when the voltage of the
“B” battery is too low. The best way
to test “B” battery voltage is by means

IT'S ONLY 2 MONTHS

SINCE I HAD T
RECHARGED !

Ho can’t understand why

stopped working.

reception and it is quite usual for a
poor battery when used with good
ones to cause the latter to run down
rapidly also.

{ you treat your tubes with consid-
eration, they should last a long time.
I they are handled carelessly you may
have to purchase new ones in a few
weeks. The rheostats are put on your
set for definite purposes. One of the
most important of these is to enable
you to cut down the filament current.
The rheostat should be turned on
slowly. The tube filament is delicate
and when cold it has a low resistance.
If the current is applied at full volt-
age to the cold filament, the tube may
burn out in a flash before it has had a
chance to warm up. The rheostat cuts
down the voltage and thus enables the
filament to warm up before full volt-
age is applied. One per cent. more
voltage than the tube is rated at.can
cut down the life of the tube 25 per
cent., and just a little more cuts the
life of the fube in hal

Tt should be remembered that a tube



o4 RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

may light and still not operate. A tube
in this condition is said to fail to oscil-
late. Such a tube is defective and
should be replaced without question,
by the dealer.

1f you slam down the cover of your
set and jar the tubes badly you may
ruin them. If you have been obliged
to disconnect the set from the batteries
in order to change its location or for
any other reason, do not connect it and
turn on the switch as you may in this
way burn out all the tubes if you have
made a wrong connection. After the
wires have been connccted and you
have carefully checked over each con-
nection twist the tubes in their sockets
so that they no longer make contact.
Then put back one tube so that this
makes contact and turn on the switch,
using the single tube as a final test.
Proceeding in this way you eliminate
the possibility of burning out all your
tubes at once.

WiNeGAR

than the others. This test should be
made with the set operating :m(l with
the volume as low as pos T
better the tube, the louder 1an clearer
will be the reception. Many sets are
marked for a detector voltage of 45
volts. It should be understood that
this is not essentially a fixed require-
ment of the set but varies with each
particular detector tube. The soft de-
tector tubes, formerly used, usually
gave best results with a plate voltage
around 22% volts. A good many of
the standard tubes, when used as de-
tectors, operate best at 43 volts on the
plate, Many tubes, however, show a
i improvement when a plate
voltage either higher or in some cases
lower, than 45 is used. This is a con-
dition that can only be determined by
test, while broadcasting is being re-
ceived on the set.

or any reason, a tube must be
replaced, do not assume that any tube

e
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Your set Ias a way of notifying you when its batteries are not up to the mark.

In putting tubes back into their
sockets, be sure that the prongs are
mﬂ\ing cont: Sometimes the socket

ongs become hent. It is then neces
sary to remove the tube and pull the
prongs upward with the finger. Tubes
may be of exactly the same type and
apparently indentical in every way and
still will vary considerably in their
characteristics. This especially applies
to the tube used as the detector tube.
Most sets are now constructed to use
the same type of tube for a detector
as that used for amplifying. By
changing the tubes around and trying
each one in the detector socket, you
will usually be able to find one tube
which will give much better results

of the same type can be substituted.
In many sets, the tubes are carefully
matched 5o as to have the same operat-
characteristics and unless the new

ing
tube is matched to the others, poor
results are likely to follow. It may

be necessary to try out a number of
tubes before the right one is found.
The writer recalls an acquaintance in
St. Louis who tested out 100 tubes in
order to properly match eight tibes
for his super-heterodyne, This man
claimed that the remarkable results
which he obtained from his set were
largely due to the perfect matching of
the tubes. Inasmuch as he was the
manager of a large radio and clectrical
jobbing concern, he had facilities for

obtaining tubes which are not avail-
able to most of us. However, a selec-
tion from half a dozen tubes will often
greatly improve results. Matching of
fubes is especially necessary in Sets
which use automatic filament control.

The loud speaker should be given
the same care as any other part of the
set. If it is dropped, it will probably
be thrown out of adjustment and it
may be permanently ruined. Where
an adjustment is provided for bring-
ing the diaphragm .md the magnets
closer together, great care should be
taken mot to tighten uu adjustment
too much as this may result in bend-
ing the diaphragm and thereafter re-
production will be very poor. In such
a case, the only remedy is to obtain a
new diaphragm. Many cone speakers
are provided with a thumb screw at
the point where the rod connects to
the parchment. This is not an adjust-
ment of the ordinary type, but is for

phmgm If
phragm is too great, due to a change
in the temperature or to other causes,
it is simply necessary to loosen the
thumb screw, thus aflowing the dia-
phragm to assume a normal tension,
and then to tighten the screw again
The terminals of the loud speaker
should be reversed at the plug and
the speaker tested and the reproduc-
tion should be compared with the ter-
minals in the original position. Many
loud speakers give greatly improved
results by thus reversing the terminals.
Very annoying trouble will sometimes
result from unexpected causes. In a
case where a_ phonograph unit was
used in connection with a Victrola,
the set suddenly stopped working,
even though the tubes were properly
lit and all the batteries were in perfect
condition. A thorough test revealed

the fact that the cover of the phono-
graph had cut through the connecting
cord due

to the fact that each time
was closed the cord was

i ssure.  After a while the
insulation was removed from both
wires leading to the unit and a short
circuit resulted, thus rendering the set
inoperative.

This article would not be complete
withont a few words about the various.
squeals and noises which are heard
from time to time but which have
nothing to do with the set itself. First
of all, there is static to contend with.
Th:s isa cmcumg noise which often

a series of crashes.
\\ hﬂc v1n0u= static eliminators have
appeared on the market, thi
seems to be one which is still to be
solved. However, static does not in-
terfere with the local broadcasting of
powerful stations and moreover it is
not of frequent occurrence except in
the summer months. Another ex-
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traneous noise which you will soon
learn to distinguish is that of the
code transmitter. Inasmuch as both
ship and land stations are now con-
fined to higher wave-lengths than
those used in broadcasting, this cause
of interference is rapidly disappear-
ing. Sometimes in tuning in a sta-
tion, a steady whistle, similar to the
whistle on the iterant peanut stand,
is heard. ~This does not change in
pitch and cannot be tuned out. It is
probably caused by the action of an-
other broadcasting station operating
upon a wave-length close enough to
the first station to cause this trouble.
The technical mame for this type of
interference is called “heterodyning.”
What actually happens in this case is
that the frequencies of the waves being
sent out by the two stations overlap,
differing by just enough to produce
a new wave or note, called a “beat”
note, which has an audible frequency.

This trouble is seldom serious and is
noticed more frequently on the lower
wave-lengths, which are more crowd-
ed. Many receiving sets will set up a
steady singing hum if the loud speaker
is placed on top of the set. To stop
this trouble it is simply necessary to
move the speaker away from the set
until a position is reached where the
hum ceases. In certain instances a
bell-like tone may be due to a detector
tube which vibrates at an audible fre-
quency whenever the set is jarred and
which then continues to vibrate for
some time, producing this particular
note. Such a tube is said to have a
“microphonic” action. The remedy is
to use one of the other tubes as the
detector.

Some of the most annoying noises
are due to the improper tuning of a
regenerative set in the neighbor-
hood of a receiver. “Dial twisting”

on the part of your inconsiderate
neighbor who owns a regenerative set,
may cause most objectionable squeals
to come out of your set. The opera-
tion of elevators may cause clicks in
a nearby set and some sensitive sets
are affected by being located near a
telephone. The operation of an X-ray
machine or even a vacuum cleaner
will often cause a steady hum in the
receiving set. An acrial runming
parallel to a nearby trolley wire or to
a wire carrying high-tension current
will usually cause serious interference.

From the foregoing, it would appear
that the perfect operation of your
radio set is not as simple a matter as
many people believe. Nevertheless, if
you give your set a reasonable amount
of care and attention, even a great
deal less than you give your car, it
will repay you with long continued and
satisfactory service.

The How and Why of Radio Code

(Continued from page 90)

sengers off Delaware Breakwater, he
made a prayer of thanks for the great
invention that safeguarded the lives of
those who travel the sea and then
CODE interference assumed a far
different aspect in his eyes.

The writer has seen “intelligent”
men and women in a broadcasting sta-
tion studio red with anger because an
SOS call compelled the discontinuing
of broadcasting, leaving the air free
for messages relating to the call. In-
ternational law provides for the seces-
sion of all radio activity other than
that relating directly to the distress
call and that is why sometimes you
tune in on your receiver and hear
nothing on the broadcast bands. At
such times, if you should tune to the
highest point on your dials you would
hear plenty of code signals and if
anyone is around who knows the code
an interesting—far more interesting
than music—program await you with
its true-life drama.

The interfering waves mnoticed
mostly from ships on regular broad-
cast receivers come from the 600-meter
band used for calling and general brief
communication and occasionally, when
the sending station is too near, from
700 meters, where messages are ex-
changed. Sometimes, although it is
rare, the interference will be noticed
on 800 meters, with forced oscilla-
tions on the lower waves and harmon-
ics. Here the wave is used by ships
to get their position. This is a radio
compass wave and it is a very import-
ant wave to the navigator, nowadays,
as statistics have shown that the radio
compass stations of the world are daily

The telegraphle codes used in radio.

saving millions of dollars to marine
traffic interests as time savers and
serve to avoid many marine accidents.

Another bugbear is the radio ama-
teur on 200 meters. The government
has advised all amateurs to discontinue
the use of spark transmitters, How-
ever, slight interference is sometimes
noticed from amateurs who use alter-
nating current on the plates of sending
tubes or use modulated buzzers which
occasionally interfere with the listener,
if he is too close to the amateur and
is listening on the lower wave bands
from 300 meters down. However, in
the past year 90% of the interference
from amateurs on broadcast bands has
been eliminated and the primary
source of annoyance centers on for-
eign ships who still use the 450-meter
ship band for communication although
in this country that wave band is for-
bidden and our government is fight-
ing the use of 300 and 450 meters
which, up to recent years, were used
by ships and shore stations to avoid
the 600-meter jam. The government,
however, have substituted 700 meters
to take the place of these two, so in
the final analysis the world is better
off as this eliminates interference with
broadeast listeners on the broadcast

ands.

There are many of our readers who
have expressed a desire to know more
of the ship radios and the men who.
operate them. These operators make
an opening for a story that is wonder-
ful and filled with romance and ad-
venture and in a later issue we will
tell you the story of their lives and
duties.



Experiments with Transmitter Buttons

re—
O of the most interesting little

pieces of electrical apparatus is
what is known as a transmitter but-
This particular device lends it-

ably for use in radio and
circuits, and in view of the
fact that many do not realize to what

By JOSEPH H. KRAUS*

cither horizontal or vertical. It is so
small that it can be readily concealed
in any of a dozen or more places, and
thus serves as an admirable detecto-
phone. For instance, it can be placed
in a watch case; an old watch case is
used and a tiny hole drilled in the

BIEG:

important uses such a button can be
put, it is advisable to cover the use
of this little- transmitter in its various
fields so that one will easily see how
cach and every one of the systems are
applicable to radio uses. In Fig. 1 a
transmitter button has been taken
apart so as _{o show its internal con-
struction. Here the numeral 1 indi-
cates a small brass cup approximately
three-quarters of an inch in diameter.
This cup is very nearly filled with car-
bon grains shown at 4. After the
grains are placed into the cup, the
small mica diaphragm 5 fitted with the
wedge-shaped electrode 7 at the bot-
tom, and the locking screw 6 on top,
is placed into the cup and then the
diaphragm is locked in place with
screw 3. The assembled view of the
transmitter button is also shown in the
photo, and its method of attachment
to an ordinary telephone transmitter is
likewise indicated. In Fig. 2 we see
a cross section view taken through the
fransmitter button showing the loca-
tion of the various parts.

The remarkable thing about this
transmitter button is that it can be
made to transmit in ‘any position,

mo=onmann

transmission is possible. If a tiny
hole is drilled into the side of a glass
and a person should talk towards the
glass, as indicated at Fig. 5, it will be
found that speech can easily be trans-
mitted in this manner. This makes a
very nice little experiment for electri-
cal clubs.

Music from a phonograph can be
transmitted to distant places by em-
ploying the hook-up illustrated in Fig.
6 wherein a small hole is drilled in the
side of the tone arm of the phono-
graph, and the screw of the transmi
ter button is inserted in that hol
There are several other means for do-
ing this perhaps a little more efficiently
than indicated here, and these will be

escribed elsewhere in the article.

These transmitter buttons can be
used as detectophones for conveying
speech to detectives or operatives sta-
tioned elsewhere in a hotel or in the
house by using the methods illustrated
in Figs. 7 and 8. In the former case
a microphone button is mounted in the
back of the picture. The tiny screw
on the surface of the picture is not
noticeable to the casual observer and
any plot could easily be detected. Tt
is advisable, however, in placing mi-

V iz BON
s NG
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crophones in suspected positions, to
locate several of them in the same
room and use different sets of wires
for each, running each pair out of the
room through different exits. In event
then that one of these detectophones
is discovered, there are still two or
three of them in the room which re-
main to be discovered. Most criminals
will assume that when they have once
destroyed one detectophone that they
are free from further interference on
the part of this silent watchman. If
*Written especially for Press Guild Co., New York




RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK 9

several detectophones are placed in the
Toom a complete transcription ca
readily be taken by the reporting sten-
ographer.

WATCHCASE

In event that a minister should have
several sick members belonging to his
parish who are unable to attend Sun-

=== DIAPHRAGM
Vil ==59 WITH

day services, it is possible for him to
place e of these small microphone
buttos front of him in the pulpit.
In this way. he would be able to trans-

)

EIG'S

mit the complete text of his sermon
to any of those who care to listen and
who are interested enough in ﬂumg
to the expense of stringing a few
from the point at which the talk takes
place to their homes.

PHONOGRAPH MUSIC AT A
DISTANCE

For those hard of hearing such a
device would be of particular henefit,
as the church could be fitted with sev-
eral sets of car phones and the specch,
greatly amplified, would be impressed
upon the diaphragm of the car, and

DETECTOPHONE
T

thus transmitted to the inner ear and
brain:in a much stronger manner than
if the voice were merely heard in the
usual manner. For transmitfing the
sound of a violin_to persons hard of
hearing and also for the production of
various stage effects, the microphone

MATCH BOX DETECTOPHONE

violin are i:\ithiully rcpm(lnced in the
distant receiver, or they may be ampli-
fied by means of a regular vacuum
tube amplifier, such as you have in
your radio set, and then transmitted to
the crowds in the dance hall. Several
of these microphone buttons attached
to the various instruments in the band
and all connected to a good amplifier,

~—TELEPHONE

could be made to fill the largest hall

with music. The band itself need

not necessarily be very large. This

p1\ncu]d1 hook-up is illustrated in
3 i

T

FIG. 8
button can be screwed fast to the body
of the violin, or preferably to the
bridge, as this latter po: 2 no

way damages a valuable instrument.
In this manner all the tones of the

TALKING
THROUGH
CHEST

BUTTON =
FIG. I2

Fig. 12 shows how the sounds from
a telephone receiver can be made to
travel to a distant receiver. Here the
microphone button is mounted inside

TELEPHONE @)

FIG. 13

of a cigar box and the receiver is then
placed right on top of the position of
the button.
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Fig. 13 shiows how the microphone
button can transmit the
sound of a piano to a_distant room
The button is pvcienli) fastened to
the sounding board in a piano, but it

may be fastened to any convient place

work.
This is of value where there may be a
sick patient in a home on the sccond or
third floor far remote from the piano,
and who would like to listen to any
music played on the piano by some of
his friends.

METAL OR

SMICROPHONE
BUTTONS

Tn Fig. 14 we show how radio music
can be_transmitted to distant points
and incidentally amplified at the same
time. Here the microphone button is
soldered to the diaphragm of the re-
ceiver as indicaed, and then the leads
connected in series with several dry
cells and a low resistance phone.

Tor experimenters desiring to get
grester_sensiivty and_volume for
cither radiophone transmitting station:
G e e
the particular system illustrated in Fig.

B

5 will be found highly suitable. Here
five or six microphones are mounted
upon a thin metal or a heavy cardboard
disk. The screws projecting through

the cardboard are then all connected

will ,serve as \l\c me;\n~
ing connections between the

BANDS

FRONT AND BACK
OF CASE
GAUZE COVERED

serews and one thin lead soldered to
the disk will suffice. In order-to make
a more classy job of the device, an
old molded variometer makes a ‘fine
microphone case. The wire is re.

moved from the variometer and then

the case is packed . with felt lining

PRING FASTENED'
HERE,
FREE HERE.

SRS' GUIDE AND CALL BOOK

which should be glued to it, as illus
trate d 17. The disk
with the five m|cruphone
mounted thereon is then supported in
the center of the variometer case by

FIG. 19

means of three 1\|hhu bands, as indi-
cate nt and back of the
Gise ar il e it ok
gauze. This makes a very presentable
instrument which looks véry much like
i phones used in our broad-
casting stations.

n Fig. 18 we show the construction
of a hand microphone for transmit-
ting sets or for inter-departmental tele-
Dhadicieuils S I
closer is mounted in the handle of the
microphone which in this particular
case is an ordinary piece of wood hol-
Towed out to receive the switch and the
wires. This wooden handle is then
THREADED

oD

TRANSMITTER
[y

# . BASE
FIG 2I
fastened to the rubber case of a tele-
phone receiver. The coils and magne
in the telephone receiver are removed,
drilled or punched into
gm, and the transmitter
button is fastened as indicated in the
iagram.
In making transmitters
ipl mummnu buttor
6 and 17,
Hesintleto i
resistance almost identi

using mul-
illustrated
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19 will be found quite satisfactory.
An ordinary voltmeter is placed across
the terminals of the microphone and
then the batteries and rheostat are con-
nected in parallel with the voltmeter.
By measuring the voltage drop across
the microphone when a certain sound
is uttered, and making three tests to
obtain an average, it i ible to de-

HEAD PHONE

FIG. 22

termine exactly what the voltage drop
across the microphone will be. One
transmitter button is then substituted
for another and the same procedure
followed. When five transmitter but-

LOW RES. PHONE

FIG. 23

tons have been tested, and they all give
the same voltage drop, they may be
wied i 4 sensitive transmitter without

fear that one of the buttons will heat

BALOWIN DIAPHRAGM
THIN ROD R
SOLDERED T0 PHONE
LEVER L AND TO
BUTTON

FLEXIBLE WIRE

BINDING
POSTS

FIG 24

PHONOCR|

avours
L]

£iG:25

more than the other and produce a
possible frying noise.

Amplifying Radio Music
Any of the microphones described
in the first part of this article may be
used for amplifying radio music when
the msphunc receivers are placed in
close proximity to the mn~nuuer but—
tons and when the batteries and one
or more low resistance receivers are
put in series with the transmitter but-
tons, but there are several ways of
improving even these results, and they
will be described now.

ND CALL BOOK %

MICROPHONE TRANSFORMERS

HIGH RES.
PHONES
IND

BUTTONS
6 VOLT BATTERY

In Fig. 20 we show how two radio
receivers are fastened to a piece of
These receivers are naturally
connected to the receiving set which

5 0HM REC. WITH
HORN BUTTON

in this case we may assume to be an
ordinary one-tube receiver not giving
very much power. A thin steel wire
is Soldered to the center of the dia-
phragm of both receivers, care
being taken that the wires are not bent
during the soldering process, These
wires then lead to the transmitter but-
tons and are fastened to them as illus-
trated. The other side of the buttons
are secured to a brass plate, or a
couple of small brass angles whi

FIG 27

should be adjustable so that proper
regulation may be made. Two flexible
leads then connect with the steel wires,
as indicated, and a wire is fastened to
the two brackets. The wires are con-
nected in series with the battery and

low resistance phone, which s

P
SECONDARY AR

1500
OHM

5
ouTPUT

mounted in the base of the horn, as
the illustration clearly shows.
Another method of fastening a
transmitter button to a receiver is il-
lustrated in the diagram in Fig. 21

LovD
TALKER

FIG. 29

Here the transmitter button is mo
vhich is bent so
that the center of the button will rest
upon the diaphragm of a telephone re-
ceiver fixed to the base. A threaded
rod and nut regulate the pressure of
the button ag: phragm. In
event that it is not desired to make
any changes to a pair of receivers, the
transmitter button can be {'\<Lenul in
the shell of an old receiver, B in Fig

22, and the head phone may be S

unt-

upon the shell. As indicated, or as
previously shown, the hook-up in Fig.
23 may be employed.

In cvent that the owner of the re-
ceiving set dwin receiver, a
S e fas-
tened to it in the following manner
The diaphragm of the Baldwin re-
ceiver is first removed and a thin rod
Idered to the lever, as indicated in

L=

2y o
@

HIGH RES

FIG. 30-A

The transmitter button

Fig. 24.
is then soldered to the rod as shown

Another way of making a loud
speaker from an ordinary one-tube re-
ceiving set is illustrated in Fig. 25.
In event that you have a phonograph
at home, you merely employ the hook-
up there llustrated and then place the
reproducer of your phonograph on the
receiver which should be placed in a
suitable position on the turntable.
Tnasmuch as the movement of the dia-
phragm of the seventy-five-ohm re-
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ceiver is an up and down one, the re-
producer of the phonograph should be
turned as it would be for “hill and
dale” records. A tiny drop of solder

T0 AMBLIFIER

could be dropped upon the diaphragm
of the seventy-five-ohm receiver, an
a small nick should be placed into the
center of the solder for receiving the
needle of the phonograph reproducer.

for

FIG 33
In Fig. 26 we show how the music
from a phonograph can be picked up
and amplified by means of the trans-

LII I=——l

JiE—

mitter button. In event that an out-
door fete is to take place, it will fre-
quently be found that the sound of a
phonograph is too weak to carry. For
this reason the hook-up illustrated in
Fig. 26 will be found very serviceable.
Several microphone buttons and_sev-
eral horns may be connected as illus-
trated, and the horns should be placed
about on the lawn, so that the music
will appear to come from all directions
at one time. Even one transmitter

A

button would serve the purpose if the
music were amplified by means of a
standard amplifier, The best method
of transmitting phonographic music,
however, will be found in Fig. 27,
wherein the transmitter button forms
an integral part of the reproducer.
Amplifiers

Very often it is desired to further

amplify the music or sounds picked up

Nl
LY

I

7
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by a transmitter button. For this
reason microphone transformers or as
they age better known, modulation
transformers, are employed. In Fig.
29 this instrument and the circuit for
its use, is illustrated. Here the in-
coming radio signals are made to oper-
ate the microphone fastened to the re-
ceiver. The current which the micro-
phone passes then goes through the
primar. the microphone trans-
former, the secondary of which is con-

N
NS rie 35

nected to another receiver similarly
fitted with another transmitter button,
The output of the second microphone
transformer is then connected to a loud

FIBER RING
5.0HM RECEIVER

AR WITH ENLARGED HOLE
FIG. 3
talker. Of course several more stages

of amplification could be connected to-
gether in this manner. It is obvious

110V, ~]

COUNTERPOISE
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TRANSMITTER BUTTONS
‘Amplifier Units”

BUTTON
One-half =3

Actual Size

Here's a marvel of Engineering de-
sign—a practical miniature transmit-
ter, used by thousands of radio fans
and experimenters for amplification
purposes.

SPECIALLY PRICED
8 ¢ PER UNIT

WHILE THEY LAST
OR TWO FOR $1.50

HIS is a most novel unit, having hundreds of uses.
Every amateur should have two or three of these ampli-
fiers in his laboratory.

With each unit is mailed a four-page instruction pamphlet.
It shows how to use these units.

Among the many hundreds of inter-
esting uses are the following every-

day applications — Our supply is limited, avoid disappointment by ordering

3 ay. The coupon below is for your special conveni-

LOUD SPEAKERS ence—ijust fill in your name and address, mark in the num-

SPEECH AMPLIFIERS ber of units you desire, enclose the necessary amount and
. we will ship them to you at once postpaid.

TELEPHONE TRANSMITTERS couron

DETECTOPHONES ST e e e e e s |
Etc., Etc.

| 66 West Broadway, New York, N. Y.

Enclosed find g}’§; for which send me postpaid g2 amplifier units as ad-

vertised

Address

|
{o
s
1




102
that the installation should be placed
in a box of a sound-proof nature, so
that extraneous noises will not effect
the microphones. I the box is sound-
proof no howl will be experienced. If
4 howl is noted, it is plain to see that
the output of the loud speaker is
effecting the microphones, and thus the
characteristic audio frequency sound
will constantly be heard.

TO 0SCILLATOR

FIG. 38

The of a Ford coil as a trans-
former is illustrated in Fig. 28. A Ford
coil. if you have an old one,

a modulation transformer, possibly not
as efficiently as the aforementioned
device, but will certainly give the re-
sults and is worth experimenting with.
The schematic hook-up for either of
the two systems is illustrated in Figs.
29 and 30A.

A diagram for using but one stage
of amplification through transformers
is illustrated in Fig. 30. For the bet-
ter class of work, however, it i
sirable to use a standard vacuum tube
amplifier, as illustrated in Fig. 31.
Here the microphone button is placed
in series with the primary of a modu-
lation transformer, and in series with
several dry cells or flashlight batteries.
The secondary of the modulation
transformer then connects to the grid
and filament the same as it would in 1
standard vacuum tube amplifying cir-
cuit. The music from the output is,
of course, very lou
plendid oscillator s illus-
trated in Fig s
of standard frcqucnc) mounted
suitable holder in a cigar box. Two
low resistance coils about five to sev-
enty-five ohms, are then placed under
one prong of the tuning fork. These
are connected in series with a trans-
mitter button fastened in the cigar box
which serves as a base for mounting
the tuning fork. The batteries may
be concealed in the cigar box. Thus
when the tuning fork is struck, it will
continue to vibrate as long as the cur-
rent is applied to the microphone. To
use this as an oscillator, a pair of
magnets from a receiver and the per-
manent magnets are mounted near the
other vibrating prong. The current
constantly being changed by means of
the vibrating bar of steel produces a
standard frequency, which when am-
plified can be used for mak

measurements of different kinds. Fig.
33 shows how a transmitter button
may be fastened to a cone placed in
front of a loud speaker, so as to trans-
mit the sounds of the loud speaker to
a distant loud speaker.
In Fig. 34 we show how experi-
s with an ckon telephone may
be made. Here a microphone bmton
is connected in series with a
wire and the batterie Several feet
away another coil of wire is mounted
parallel to the first coil and this is con-
nected to a low resistance receiver.
Tt may be interesting to note that
the writer used this same principle in
a magical act some years ago. A coil

FIG. 39
of wire was wound into a carpet and a
transmitter placed in series with this
coil of wire. Another coil of wire
was wrapped around the waist of a
supposed medium who walked into the
room and sat down. A tiny receiver
fitted into the ear of the medium and
was concc;\led by a Hmdu hc;\d dre

= F1G. 40

1eh|)honcd the questions written on

paper, which were heard in
the lelcphone receiver and answered
by the medium. The medium natural-
could move about and hear the
questions as she was walking, She
must not get too far away from the
coil of wire concealed beneath the car-
pet. For better results the voice
transmitted to the coils was amplified
by means of a vacuum tube amplifier
in a circuit similar to that illustrated
in r.g. 31, except that the coil of wire
was placed in the position now occu-
plc(l by the phones in that diagram.

5 shows how the transmitter
hunon can be used for memn a
“crystalloy” detector. This is a crys-
tal detector which is constantly adj !it-
able. A regular galena
crystal is mounted at the dlaphmgm
end of the shell and the same is half
filled with silver filings. Rotating the

=
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shell picks out sensitive spots in the
receiver, Copper filings also make
very good contact points as do phos-
phor brénze filings.
shows a method of making
a codc practice device. An audio fre.
quency howl is produced which will
enable the instructor to teach an entire
classroom the radio code. Sometimes.
the key, instead of interrupting the
circuit, merely shunts a small portion
the current passing through the
transmitter button, and for this pur-
pose the key would have to be placed
directly across the transmitter button
and in series with a small resistance.
Fig. 37 shows how the transmitter
button may be adapted to the Meiss-
ner circuit. Fig. 38 shows how it may
be used in Heising modulation, Fig.
30 indicates its adaptation to the vari-
ation of grid voltage of the oscillator
tube, and Fig. how the transmitter
button may be hooked up to modulate
the output current. These last four
figures indicate the use of transmitter
buttons in vacuum tube transmitters.
Fig. 41 shows a transmitter button
used as a grid leak in a regenerative
circuit.
ery often the experimenter would
like to build his own modulation or in-
put transformer. Considerable experi-
menting may be done along this line.
Cover a straight iron core about 5 in.
long and composed of a bundle of No.
20 iron wire about %3 in. thick, with a
thin layer of tape or paper. Upon this
wind approximately four layers of No.
22 wire along a space of 47 in. This
is the primary of the transformer. The
secondary should be composed of
about twenty-five layers of No. 30
enamel covered wire.  Each layer may
be insulated from its preceding layer

e

by thin wax paper, or the wire may be
wound upon the i iron core without in-
sulating the indi
ginning and end of the wiring should
be soldered to small flexible leads, be-
cause the No. 30 wire breaks quite
easily.

Modulation transformers are the
amplifying transformers for circuits
using the microphone buttons for the
various stages. These particular trans-
formers should not be used wherever
a vacuum tube is employed as the am-

plifying means, but regular audio-fre-
quency transformers, stich: as used in
any radio set, should be here inserted.

F1G.41
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No matter what circuit~

Far, Far Be‘glgr Results
ARAS
Orthometric a,,d Harmonik

Transformers

Condensers

ARAS instruments have been tested and
by leading tech: | edit
for use in all types of sets from the most
elaborate supers to the simplest low loss 3-tube
receivers. The most exacting homeset builders,
the country over, demand Karas Transformers
and Condensers—and will use nothing e|
Nothing can take the place of these scientific-
ally designed, precision instruments. Use them
in your next set—or improve your present set
l1y installing them. It's easy to do—the results
‘worth many times the cost.

Spreads Stations Evenly

Over the Dial

—No Crowding
Whatever !

\ Money Can Buy”

For Long Distance
with Big Volume and
Keen Musical Quality

Karas Harmoniks deliver perfect music with loads of
volume from stations one to two thousand miles distant.
DX broadcasting becomes really enjoyable. “Fishing” for
The Karas OrrhomemcCcnd:nse  positively separates al distant stations is only a matter of finding programs you
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Brin;
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How Many Radio Circuits Are There?

By SYLVAN HARRIS

-

In spite of the fact that there have
been published here, there and every-
where, a multitude of radio circuits,
under as many different high-sounding
names, the fact remains that there are
very few ntally different

In this article 1

cuits. will endeavor

VACUUM
TUBE

ouTPUT

i

INPUT
{ =
! RHEOSTAT |
v

FIG.1

Elementary clreuit of # vacuum tube,

{9 oitfing these fundsmentsl cireuits
for my reade will show how
e

ways
10 produce the many “dynes,” “plexes”
and what not.

The fundamental circuit of the

e tube is shown
in figure 1. atter what kind of
Kircir i s e ol rene

»NT\H
R
RF.TRANSF

¥
|
ouTPUT
i
+

~ VARIABLE
ConD.

IMPEDANCE
ol

_FIXED COND.

RESISTANGE

Threo different methods of applying input
Voltage to' the vacuum tube.
and no matter what name may happen
to be given it, this fundamental cir-
cuit still forms the basis of the re-
ceiver.

In this circuit the input of the tube
, as marked on the illustration, be-
tween the grid and filament, and the
output is between the plate and fila-

ment. No sources of voltage have
been shown on this fundamental dia-
gram for they may be applied in vari-
ous ways, as shall be explained. The
only battery shown is that which is
used for lighting the filament, which
in the same manner,
and to tell the truth, this application is
not subject to much variation.
]‘mvhmcuta]lv lhc action of the
electron tube the same, no
matter whcncc or how the various
clectromotive forces which operate it
are derived. For instance, in figure 2
we have shown several methods of

“VACUUM
TUBE 5,

RADIO FREQ
TRANSE N

PDTEN‘HOMETER/‘

1 D=
~FOR_UNTUNED RE. AMPLIFICATION~

AUDIO TRANSF.

B

~ FOR_AUDIQ AMPLIFICATION~
FIG.

as ot Souivios. taox

Volta

Aaaitional met

applying the input voltage to the elec-
tron tube, which is to act in the ca-
pacity of an amplifier or a detect
AR
constitute the radio signals.
Three methods of obtaining the high
frequency voltage to apply to the in-

put of the tube are shown. Even
KT/ remiac
VARIABLE LR
{ COND. {
v
3 s

a high frequency electromotive force
to apply to the input. Where or how
we obtain it is a secondary considera-
tion, as far as the operation of the
tube is concerned; this does not af-
fect the operation of the tube funda~
mentally, although it may affect the
method of tuning the circuits con-
siderably.

In A of figure 2 we !mve the most
generally used method, viz., the input
voltage to the tube is e
the potential difference establi:
across the terminals of the var
condenser by the high frequency cur-
rent flowing in the tuned circuit. This
tuned circuit has an electromotive
force induced in it by being coupled to
another circuit carrying a high fre-
quency current, as for instance the
antenna circuit of a radio receiver.
In B of figure 2, we have what is com-
monly known as impedance coupling,
that is, the potential difference to be
applied to the input of the tube is that
which is set up across the terminals of
an inductance or impedance coil, which
may or may not have an iron core,
depending upon whether it is to_be
used for amplifying high or low fre-
quency voltages. The ends of this
nupedancc coil are comnected fo an-

other circuit carrying a high frequency
Crfert fush i (e precsting oot
this other circuit may be the output of
a preceding amplifier tube, or, again,
the antenna circuit,

n C of figure 2 we have shown
what is called resistance coupling;
here the input voltage is obtained as
the difference of e tial between the
terminals of the resistance indic'\ted,
in just the same manner as the
e
of the impedance coupled tube,

There is one remaining system,

GRID LEAK
AND COND.~-

= GROUND

~TUNED R.F. AMPLIFIER WVTHOUT

VACUUM
TUBE

OSCILLATION ~ CONTI

FIG..
The above circuit must be made incfliclent in order to insure stability.

these three do not constitute all the
methods that are in use, but are only
the most generally used methods.
The main thing to remember is that
we must obtain somehow, somewhere,

104

shown in figure 3, which is practically
the same in effect as that of gure
2. This is the untuned transformer
system. The tuned transformer sys-
tem (A of figure 2) is tuned by the
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condenser indicated. In the untuned
system this transformer may or may
not have an iron core, depending upon
whether it is required to amplify high
or low frequency voltages. It is gen-
erally used with an iron core for ampli-
fying audio frequency voltages, but
the untuned transformer, without an
iron core, has often been used for am-
plifying radio frequency voltages, in
which case a potentiometer is used to
control the tendency toward self-oscil-
lation. In figures 4, 5 and 6 we have
the complete S diagrams of high
frequency amplifiers using these vari-
ous systems. In each of the stages
in each of the diagrams a capital let-
ter indicates the fundamental upon
which the circuit is based, correspond-
ing to the letters used to identify the
systems of figures 2 and 3.

In figure 4 we have the tuned r. f.
amplifier, without any provision made
for controlling the tendency toward
self-oscillation. Generally stability is
secured in this system by making it so
inefficient that it cannot oscillate.

AERIAL

RADIO FREQ.
TRANSF.

stage which is required to be tuned,
50 as to be able to tune stations in or
out. The tendency to oscillate is like-
wise controlled by means of a poten-
tiometer.

105
We will not discuss this principle here
as it is rather complicated. The cir-
cuit diagrams are presented so that
my reader will be able to identify
them.

These are the three main systems  In figures 9, 10 and 11 we have
fo ittt Wit Frediienes il Mthece sibterm ol i
AERIAL ; G
G CONDENSER__ owwwi (AR
\ I
3 = 2.
3 T 2 S, = L s. >5=

®

®

el
@]
VARIABLE

L
COND. - M
porenTiomerer I

TUNED R.F. AMPLIFIER USING POTENTIO-
METER TO CONTROL OSCILLATIONS

This elreuit is more efcient than one shown in Fix, 4.

ages, but there are often added to
these various other things which may
or may not facilitate the operation
and control of the receiver. Often
these adjuncts to the receiver are use-
less, and are merely added to it so as

GRID LEAK
AND COND.~

]
®

VARIKBLE
COND.

~COMBINATION UNTUNED MND
ED RF. AMPLIFIER USING
OTENTIOM!

= ETER
GROUND  CORTROL. OSCILLATION~

FIG.6

BATT.

The first stage must be tuned to allow stations to be tuned in or out.

In figure 5 we have the same tuned
system, but this time we have added
a potentiometer, by means of which
the system can be made to oscillate or

not, at the will of the operator. The
VARIABLE.
Rt SRS  oumyr,
3
"
o 5 s
INPUT

THE \SOFFAlRAD SYSTEM

Tendency_toward cilistion i here
‘automnticatly controlled.

advantage of being able to make the
system oscillate is very great, as the
greatest amplification is obtained when
the circuits are operated just at the
point before self-oscillation starts.
This condition is easily found in op-
eration, since the instant self-oscilla-
tion starts a whistle is heard in the
phones when tuned to any station it
is desired to receive.

In figure 6 we have the untuned sys-
tem, with the exception of the first

to make it appear new to the unini-
tiated, and provide sales talk for the
manufacturer or salesman. One of
the most valuable of these additions is
a system for automatically controlling
the tendency toward self-oscillation.
The most prominent of these systems
are Neutrodyne and the Isofarad.
The diagrams of these two systems
are shown in figures 7 and 8. Ob-

AUDIO, TRANSF.
It §

quency voltages. In figure 9 we have
the ordinary transformer coupled
amplifier, which, of course, is untuned.
The detector tube is shown connected
to the amplifier in all three illustra-
tions, as this is generally found to be
the case in the usual radio receiver. In
figure 10 is shown an impedance
coupled amplifier connected to the de-
tector. It will be seen that this does
not differ essentially from the case of
the transformer coupled amplifier, for
in this case, the one winding of the
transformer acts as both primary and
secondary winding. The condenser
shown connected to the grids of the
two last tubes is for the purpose of
blocking off from the grids the high
“B” hattery voltage which would find
its way around through the winding

BALANCING -
GONDENSER
RETS,
mwrg g
TO NEXT
THE QEL{-E?AODVNE AMPLIFIER

FIG.7
Here self-oscillation is automatically con-
Trolled by the balancing condenser,

AUDIO TRANSF.

T0
TUNCR

RHEQSTAT

A.F. TRANSFORMER AMPLIFIER & DETECTOR
FIG.9

The ordinary transformer coupled

viously these may be extended to sev-

eral stages of amplification.
Both of these systems work on what
is known as the “bridge” principle.

amplifier is, of course, untuned,

of the couplmg impedance and on to
the gri f this should go all the
way to the grid the tube would not
act properly.
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Figure 11 shows the resistance am-
plifier, which also is seen to not differ
much in essentials from the impe-
IMPEDANCE
it

FIXED CONDENSER-
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writers to draw the circuits properly.
In figure 13 we have the principle of
the reflex system, in which the output
of one of the stages is made to pass
| | into the input of a previous stage,

the same as the tickler method. In ali
cases a by-pass capacity is required
across the terminals of the device

so
1t that the latter tube is made to perform

two operations simultancously, viz.,

first that of amplifying the high fre-

quency voltages, and second, that of

b2 amplifying the audio or low frequency
/ stages.” The high frequency signal cur-

AF.IMPEDANCE AMPLIFIER & DETECTOR
FIG 10

This circult s similar to Eig.

dance coupled amplifier. The connec
tions are in every respect the same

The next important part of the radio
receiver to consider is the circuit of
the detector tube, which is perhaps
more susceptible to variations than
The tube circuit as

we have shown it in figure 1 is the
unregenerative circuit,  There are

tion in this circuit, of which the three
most usual methods are indicated in
figure 12.

A LE
& COND.

TICKLER

PRIMARY &5
H
puT

2 -
szNDl;nv TO AF AMPLIFIER .

VARIABLE COND.
VABIOMETER

by

VARIABLE ~G- TO AF. AMPLIFIER—
GOND.
AuDIO
GRID LEAK AND COND. AR
»
VARIABLE
CONDENSERS AF
% AMPLIFIER

F1G.12

Three methods of obtaining regeneration
with detectors,

The first method, T of figure 12, is
the tickler method, in which a coil in
the output circuit is coupled inductive-
ly to the input circuit. e secon
method, G of figure 12, is called the
tuned plate circuit method, in which
there is included in the output circuit
of the tube a variable inductance of
some kind, as, for instance, a vari-

The third method, H of
¢ 12, is an adaptation of the
Harllcy oscillator, sometimes called the
Reinartz system, which is essentially

¢ that the one win
boiin’ns mEbARS and s secondars.

wo’v;[s rents enter the R. F. amplifier at the

input, as indicated, and the passage of
the signal is as indicated by the broken
line and arrows. The high frequency
voltages are amplified in the first tube
and rectified in the detector. They
then pass on from the output of the
detector to the input of the first tube

g of (he fmpedance coil acts

‘which couples the detector to the A.F.
amplifier, whether it be a transformer,
impedance or resistance. In many
cases it is not necessary to add a
special condenser to furnish this again, which now acts as an AF.
capacity, as there may be already suf- amplifier. The phones or loud speaker
ficient capacity in the windings of the are included in the output circuit of

RESISTANCE FIXED con:Ns'Ez 5

Lol
GRID LEAK
AND COND.

©

AF.RESISTANCE AMPLIFIER & DETECTOR
FIG. 1l

Resistunces are substituted here for the impedance coils.

PHONES

the first tube. By-pass condensers

e required across the terminals of

the reflexing transformer and the

phones, so that the high frequency

Currents can pass by them on into the

detector. These by-pass capacities
oy

transformer or impedance to by-pass
the high frequency currents.
The tickler method may also be used
to control the tendency toward sel-
oscillation by reversing the feed-back
and extending it to one of the R. F.
stages in advance of the detector. are too small to affect the
This is the system employed in the gquency or audio frequency currents
Superdyne circuit, which was greatly being reflexed, and the tuning of the
in favor during the past few years. radio frequency amplifier input cir-
ere are many other variations of cuit does not in any way affect the low
these systems possible, but study and frequency currents. The first tube is
the knowledge of the fundamental thus made (o act in two capacitics and
systems which the reader will gain the two-tube ~)~lem acts like a three-
from this article, he should have mo tube circuit. reflex circuits act
difficulty in identifying them. wpon these funlldmk‘ntdl principles, and

Te-

EAMPLIFIER

A 1D C
FAMD\IIF\[D o

PHONES. GRI
/ GRID LEAK v

DETECTOR

SRETRANSF. \
VARIABLE COND.

FIXED.
AUDIO
Transy - COND

[

In the refiex system the tube is called upon to perform fwo functions simultaneously.

REFLEX ' CIRCUIT
FIG.13

the whole system is easily seen to con-
sist of nothing more than a combina-
tion of the elementary systems shown
at the beginning of this article.

The reflex systems are often diffi
cult to trace out because of the maze
of wiring required in them, and also
because of the failure of most radio
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Time and Postage Saver

N every issue of RADIO REVIEW
AND RADIO LISTENERS

GUIDE AND CALL BOOK you
undoubtedly see numerous articles ad-
vertised 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.

If the advertiser requires 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 REVIEW AND RADIO
LISTENERS’ GUIDE AND CALL
BOOK.

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

TEAR ALONG THIS LINE

READERS’ SERVICE BUREAU,

Please advise the
advertised in the N e
AND CALL BOOK.

RR3.26

The Consrad Co., Inc., 64 Church Street, New York, N. Y.
firms listed below that I would like to receive detailed information on their product as
issue of RADIO REVIEW AND RADIO LISTENERS’ GUIDE

NAME

ADDRESS
(Street—City—State)

DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS

If Catalogue

of complete
List here specific article on| fine s wanted
which you wish literature. | check i this

Use this space if you desire i froma 1 whose does not appear in this month’s issue.
NAME ADDRESS
(Street — City — State)
Your name. Dealer’s name
Your addr His addre:
] o ace e denletiyy, State. City........ Stat




How To Get the Most Out of Your Storage

“A” Battery

By RAYMOND A. KLOCK, Associate I.R.E.*

UCH of the information general-

ly current on the care of the radio
storage battery is perfectly applicable
to the auto starting battery but is mis-
leading when applied to the Radio
Storage “A” battery. It is the purpose
of this article to tell, in a simple way,
how to get the most out of the lead
acid type of radio storage “A” battery
as used for broadeasting reception in
the home of the radio set owner.

TERMINAL POSTS
i

\
/ NEGATIVE
SEPARATOR PLATE
(GRAY)
Fig. 1. A six-volt storage battery showing
arrangement of 1ts Dlates.

It is assumed that the reader has
selected a storage “A” battery of suffi-
cient capacity to properly operate his
radio set. Except for Gould Uni-
power or other equipments_ involving
the newly developed continuous or
trickle charge, a standard five-tube
radio set in use in the ordinary home
should be equipped with a storage bat-
tery of at least 80 ampere hours’ capa-
city. If the nameplate on the storage
battery indicates a capacity of 80 am-
pere hours or more and bears the name
of a responsible manufacturer, a five-
tube radio set is correctly cqmppcd

The storage “A” batfery is usually
accompanied by a nameplate or in-
structions indicating its charge rate
and its specific gravity when fully
charged. The charge rate is not of
vital importance as the rate marked
on the nameplate is usually the maxi-
mum normal charging rate employed
by service stations. There is no ob-
jection to a lower charge rate than the
rate indicated on the nameplate, but
the battery should not be charged at a
higher rate except under the super-
vision of an expert batteryman.

Addition of Water

Fig. 1 shows the interior of a stor-
age battery cell of the type generally
used in radio. Tt will be observed
that the liquid level is normally well
above the plates and separators of
which the battery cell is made up. The
plates and separators must be kept
covered by the addition of distilled
water from time to time. The liquid
level should never be permitted to fall
to a point that will expose the separ-
ators, which are the topmost parts
visible through the vent opening.
However, in filling, the liquid level
must not be permitted to rise into the
vent opening itself. If a cell is filled
so full that the electrolyte enters the
vent opening, in the course of charg-
ing it may scep up through the open-
ing and actually exude over the top of
the b:mnry to the floor.

ith a properly designed storage
“A” battery, filled to the correct water
level a few minutes after charging, it
should not be necessary to add water
again until it is charged a second time.
Very little evaporation occurs in a
radio storage battery except while

Tig. 2.

Hydrometer set.

charging but considerable evaporation
occurs in the last stages of charging.
When first connecting the battery or
when reconnecting the battery after
charging always make sure that the
water level is correct. Assuming that
the battery is installed in your set,
fully charged and with electrolyte at
the correct levi vel, we will now consider
how to keep it in best condition.

Testing with the Hydrometer

The testing instrument most com-
monly employed in storage battery
worlk is the hydrometer, shown in Fig.
2. The purpose of the hydrometer is
to determine the state of charge of the.
battery as indicated by the relative
specific gravity of the electrolyte. The
specific gravity of a fully charged bat-
tery is not a fixed value but depends
entirely on the standard specific grav-
ity employed by its mamlfacmrcr
which may be anywhere from 1.

0 1.300. The user should always as-

8

sertain the correct specific gravity for
the make of battery he is using before
attempting to test it with a hydro-
mete

Fig. 3 shows how the hydrometer
float checks specific gravity and, it
SHould be Hotd fhit T hydrometer
smployed for testing the specfic gravity
of the radio “A” battery should be
clearly marked in figures.” No depend-
ence can be placed on a hydrometer
marked charged " “half-charged” and
“empty.”

When water is first added to the
battery cell the upper layer of electro-
Iyte remains mostly wafer for several
hours so that a hydrometer reading
taken on a fully charged battery to
wh|ch water has recently been added

may appear o indicate a_discharged
battery. The hydrometer reading is.
accurate only after sufficient time has
elapsed for the water to mix with the
electrolyte, then giving a true reading.

Assuming that the solution of the
battery cell has had time to fully mix,
ahydrometer reading under 1.200 indi-
cates a half-charged condition of the
battery and, in general, a hydrometer
mdmg below 1150 indicates a fully

Discharged

Fig. 8. Tow the checks

hydrometer float
the speeific gravity of the battery solution.

discharged battery. If you employ a
device for charging the storage battery
at home the battery should be put on
charge sufficiently” often to keep it
above the half-charged state.

* Gould Storage Battery Co., Inc.
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Testing with a Voltmeter
A voltmeter may be emplc)cd as a
means of testing a storage “A” battery
if a voltmeter of the proper type is
selected and is used in the manner de-

se

The voltmeter must be accurate with
a sufficient length of scale to read
tenths of a volt clearly. Voltmeters
are obtainable which may be used for
both the “A” and “B” batteries,
whether dry or storage, making an
invaluable instrument to the radio
user. It is not possible to test the
storage “A” battery with cheap types
of so-called pocket voltmeters.

Bear in mind that a voltmeter read-
ing on a storage “A” battery is of
value only when the battery is either
charging or discharging, except when
the battery is practically dead. A volt-
meter reading taken when the battery
is not connected to the circuit, either
charging or discharging, may be mis-
Ieading. shows voltmeter scale
readings which are taken at the battery
terminals. With the radio set filament
s\vi&ch turned on and the tubes lighted,

ong as the voltmeter indicates a
iull six volts the battery is charged,
but, under the same conditions, if the
voltmeter lags appreciably below six
volts the battery should be charged in
order to keep it in the best condition.
When it falls to 5.4 volts the battery
is discharged and cannot possibly op-
erate the set with any degree of satis-
faction more than an hour or two.
When the battery is connected to the
ch;\rgcr and the voltmeter shows from

'5 to 7.8 volts the battery is fully
ch1rged.

Testing without Instruments

T one has neither a hydrometer nor

working position, indicating low volt-
age, and the battery should be charged
whenever this becomes mnecessary.
When on the charging line, at the
ordinary charge rate of the usual com-
mercial charger, and all of the cells of
the battery are bubbling, it is charged.
Charging Equipment

For reasons of both economy and
convenience a device for charging the
storage battery in the home is quite
as essential as the storage battery it-
self. An additional reason, however,
of equal importance is the necessity
for keeping the battery in a charged
condition in order to insure a satisfac-
tory battery life If a storage battery
is kept normally less than half charged
it deteriorates approximately three
times as fast as a storage battery that
is kept normally well above the hal-
charged condition, Furthermore, if a
storage battery is permitted to stand
for any length of time in a fully dis-

charged condition it is permanently
damaged and cannot be brought back
to normal capacity.

f the home of the user is located
in an area supplied by direct current
a direct current type of battery charger
is necessa s charger consists
.lance unit and a meter with
plug and cord for attaching it to the
lamp socket. In charging from direct
current it is always necessary to com-
pletely disconnect the storage “A” bat-
tery from the radio set when charging,
to avoid trouble from the grounded d
rect current power line, The instruc-
tions of the maker of the charger
should be followed closely.

f the home of the user is located
in an alternating current area, usually
60 cycles, 115 volts, but sometimes 25
cycles, 115 volts, several types of com-
mercial charging devices are available
to him. Tt is al necessary to se-
lect a device designed by its maker to
operate on the exact type of alternat-
ing cun—em employed.

In order of simplicity of mainte-
nance (h: electrolytic rectifier using
the Balkite principle, the bulb recti-
fier using the vacuum tube principle,
and the mechanical or vibrator type,
are generally available,

The electrolytic rectifier requires the
oceasional addition of water in the
same way that water is added to the

To RADIO SET
= -+

COMMERCIAL

CHARGER
Tig, 5. & swltching arrangement for el
g the “A” battery of a radio set.

*A" BATTERY

battery but, in the lead acid-tantalum
type it has no adjustments or wearing
parts. The bulb rectifier requires the
replacemem of the bulb, from time

time. These two types of rectifier
are of approximately the same effi-
ciency, that is to say, cost about the
same in current consumed.

The mechanical rectifier requires
routine adjustment of the vibrating
element and occasional replacement of
the contact point and is inclined to be
maore or less noisy. The mechanical
rectifier, when at correct adjustment
draws somewhat less current from the
house lighting line than the other
types, but it requires much more rou-
tine attention and its efficiency is de-
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pendent on the accuracy of its adjust-

The bylb type of rectifier s usually
audible at a short distance from the
rectifier. The electrolytic type of rec-
tifier is silent.

READING, AT BATTERY
TERMINALS, FoR BEST
ODERATION AN
Aty LA

READING WHEN
DISCHARGED
\

BEADING WHEN, BATTERY 15
FULLY CHARGED AND STILL
ON CHARGING LINE

Fis. 4. Showing e resdings

battery termina

W hatever type of rectifier you em-
ploy, follow closely the insructions
accompanying it in its installation and
care.

Bear in mind that for longest bat-
tery life and best radio reception the
battery should not be permitted to be-
come more than half discharged. It
is desirable, therefore, to ;n-nphf\ the

ry to charging as
A convenient ar-
angement is shown in Fig. 5. This
installation should be made with the
same care that is employed in house
wiring and is preferably located in the
basement. It will be found that the
switch can be thrown over at regular
intervals between periods of use of the
radio set, usually from one evening to
the next, keeping the battery up with
a minimum of testing and ‘manipula-
tion.

How to Tell When Battery Is
Charged

‘When the battery is fully charged,
as noted under “Te;lmg" a hydrometer
shows its rated specific gravity
(which may be any value between
1.250 to 1.300), it registers 7.5 to 7.8
volts on the voltmeter and all its cells
are bubbling (gassing) freely.

Caution in Handling

Whether you install the switch or
whether you attach the charger to the
storage Dattery, each time you desire
to charge, particular attention should
be paid to the storage battery termin-

als, These terminals oxidize rapidly
and should be scraped bright, all con-
tacts thoroughly cleaned and binding
posts screwed tight. A coating of pure
vaseline should be placed over the ter-
minals after the connection has been

(Continued on page 158)




An Improved Super-Heterodyne

A New Super-Heterodyne Which Incorporates Plug-In Inductances

ITH the advent of a new radio

season, bringing with it receiv-
ing conditions differing immeasur-
aoly from those encountered last
year, the time seems most oppor-
tune to present a description of an
improved super-heterodyne, designed
to meet existing American or foreign
broadcast conditions.

Aside from the mcunscd number of
broadcas
er, there i
length ranges to be considered. Last
year 250 meters was the low limit in
practical oday it is 300,000
her, or 200 meters. Few of
Y receivers will efficiently
reach this new low limit. Rebroad-
casting brings in an even lower limit,
so that our really practical receiver

frequency band passed is so narrow

coils are merely plugged in or out, ex-
that little or nothing but the low notes

actly as a tube would be.  The oscilla-
tor coupling coil is connected in the of a station come through.
filament return of the first detector The audio amplifier suggested em-
rather than in the grid lead, which ploys 314:1 transformers. The size
gives somewhat greater selectivity and  of the baseboard is great enough to
permits of greater efficiency at short permit the addition of an extra tube,
wave-lengths. s0 that a three-stage resistance coupled
Straight line frequency condensers amplifier might be used, or a three-
are recommended, in order that maxi- Stage choke coupled amplifier, to be
mum case of funing may be experi- selected by the individual builder.
enced upon the short waves. The circuit is not at all new, except
Vernier dials may or may not be for the use of a grid bias upon both
used, as desired, but it will be found detector tubes rather than the grid
somewhat difficult to tune the receiv- condenser and leak generally used. The
er without them. Some friction type reason for this is primarily one of con-
should be used if it is desired to take venience, since practically the sensi-
advantage of the single-control feat- tivity for either system appeats sub-
ure, which will be considered further stantially equal. However, a grid con-
on. denser and leak suited to broadcast

FAFT AT

Here in sltown (hecomplete

UIr onetiintor piekwp eolk.

8490 Bod5

high- pow:‘xcd Eumpun ke
this range must be extended to 2700
meters.

Specifications

Possibly the first features to strike
the eye are the interchange oscillator
and antenna coil systems. Plug-in
coils are used in each circuit, arranged
to cover the desired wavelength range.
Three coils are used in cither oscilla-
uit to tune from
They are wound
upon moulded h'\l\clvk form

1f a loop is to be used, erely
necessary to remove the 1ntenn'\ coil
from its contact socket and
nect the loop to three binding posts on
the socket. For different wave-length
ranges, both oscillator and antenna

Most intermediate amplifying trans-
formers and filte carelully tuned
at the factory to exactly the same op-
erating frequency, the filter being pro-
vided with a measured tuning conden-
ser of exactly the correct value. The P, &
Skt boe i omiaged Win | Dustonne o the ‘osiltoy
controflod soenerasion e will ghve COPITE SOl B cvidedt from @ fefers
as great amplification as it i Gble ence to the circuit. It will also be
to obtain. The over-all amplification noticed that only the oscillator grid
curve of the two-stage amplifier is ~circuit is tuned, thus bring'ng one side
very similar to that of an extremely of the oscillator tuning condenser at
good band-pass filter as used in car  ground potential, and eliminating any
rier telephone work. This means that  tendency toward hand capacity effect.
a band only wide enough to The mechanical features of the set
desired signal receives ampl.fmmm s R e
In this particular amplifier, the width *¢ It are g
oF the to may be varied by the vol. Of the shielded model. An aluminum

sub-base, together with an aluminum

ume control from a width so great  toget
that selectivity and amplification’ are panel shield is used. If the back,
poor up through a good operating con-  ends, and top of the cabinet in which
dition, and on to a point where the the set is placed are also shielded, the

reception with the first detector would
be too large for good results on low
waves. Further, regeneration control
and  selectivity improved slightly
through the use of a grid bias.

110
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selectivity obtainable will be remark-
able. The choice between the shield-
ed and unshielded methods of con-
struction is quite simple. If the re-
ceiver is less than a mile from a broad-
caster, then the shielded model s
be selected, by all means. Though its
assembly may appeara ta k for a tin-
smith, really quite simple, since
the aluminum works as vuﬂ]\ as bake-

'
|

g

This view of the new
‘tances in place in th

recentncies.

lite, and may be obtained cut to size.
The unshielded model is entirely sat-
isfactory for use outside a onc-mile
radius of a powerful broadcaster.

Results

Generally, writers of constructional
articles feel that their work is incom-
plete without a glowing tale of the
wonderful results obtained from their
particular circuit. The writer is no
exception, nor is it assumed that the
reader would wish to remain unin-
formed of what may be expected from
the sets. During August a test was
run in a building adjacent to a new
steel frame hotel in the Chicago
loop district, Some twenty out-of-town
stations were logged between nine and
twelve o'clock including coast stations
More were heard, but could not be
logged, due to terrific static and cle-
vated railway interference—located
less than 75 feet away. However, the
important fact is that within a radius
of but a few miles, some ten local
stations were operating — three of
them not half a mile dis th
selectivity was such that no uouble
was expetienced in working.

Parts for this set should be selected
which will co-ordinate properly, and
are of equal quality, since the results
obtainable are dependent, in a large
measure, upon the use of parts sel-
ected.

A list of unmia] is given in the ac-
companying bo:

1f tht Comphlel\ shielded model is
to be built, additional nlummum shield-
ing mu bc required. e sub-base
should be No. 8 gauge, while the bal-
ance may be No. 20 gauge, cut to fit
the desired cabinet.

No specifications for the oscillator
coils have ban given. It is possible
to use standar ontact forms for
these coils, \\!uch i procured on
the market, as these will plug into the

sockets Tisted very nicely and are com-
pletely provided with hardware. They
may be i ol
as desired. The winding specifica-
tions are given below.

For the antenna coil, the stator tube
should be wound with two equal sec-
tions, and the rotor tube with one sec-

ion split for the rotor bearings as

Iolielerodyne shows fhe pacts with (wo of the induc-

also shows the method of building.

.00035 SLF condensers.
4" meulded dials, vernier prefer-

S-ohim sheosti
205, 1o A00vonm potentiometer,
2 Spring jack,

11-Spring jacl

Charted ettt

N

Tared flter with gondenser,
Spring sockets, U. UV.
3011 audio transformera.
On-off switcl

mf. bypass condenszrs.
{002 bypass_con
1000025 mf. balancing condenser.
7x24x14” bakelite panel.
7%,x23 oak or aluminum sub-
ase.
Coil sockets, screws, Ings, nats,
solder, spaghetti, etc.

i 0 1 3 N

~

190—550 meters

Stator 43 turns per coil
Rotor ........ 40 turns per coil
90—210 meters:
Stator . 16 turns per coil
Rotor 10 turns per coil
50—110 meter:
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the grid circuit, the smaller in the
plate circuit. For the rotor and pick-
up coil, th&®winding specifications are
as follows :
190—550 meters:

Large stator ......... 84 turns

Snmll stator . 25 turns
010! 40 turns
90—210 meters:
rge stator ........ 32 turns
mall stator 14 turns
OEOINE o4« uiurticleioios s 10 OUITIS)
50—110 meter
Large stator 14 turns
Small stator ........ 10 turns
Rotor .. 6 turns

In all cases, the stators are wound
as one continuous winding, the top
end being No. 3, the bottom end of
this winding being No. 4, the top end
of the next winding being No. 5, and
the bottom end of this winding being
No. 6. The rotor numbers are 1 and
2. l'he~e coils may be clipped in at
will and adjusted to any desired posi-
tion. After being once set, they need
never be disturbed.

Any standard type of tube may be
employed. The writer prefers UX-
199 tubes up to the second audio stage
with UX-120 for the last stage. UX-
201As, with the last stage UX-112,
will give :hgh\l) greater handling cap-
acity, higher “B” battery consumption
and possibly, a little more volume.

Construction

Should the a!ummum shlcld be u~ed
holes must be drill t to cos
pond with e iy the pec AR
over-sized that no instrument will
ahmt on it, except the oscillator con-

denser, the frame of which goes to
the negative filament hm, which is
also the shield.

If the sub-base is of wood, wood-
screws will serve to fasten all parts
to it, and it, in turn, to the panel. If
an alummum sub-base is used,
chine screws (6/32) and nuts
be required.

This view of (ie new super shows the arcangement of th parts v
blacles for taking (he inductances. The ms

Stator 7 turns per coil
R . 6 tums pe\‘ coil
Fatitha eyt sy the top
stator coil is much lxlger "than the
bottom one, the larger being used in

h the two
model acd ¢

s the nns

The wiring is quite simple, requiring
only the usual bus-bar, spaghetti, well~
tinned soldering iron, non-corrosive
paste and rosincore solder. No battery
binding posts are provided, the short
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the antenna coil socket, or one just be-
hind the antenna condenser and first
detector*tube. Selectivity may be reg-
ulated by adjusting the position of the
rotor coil with the fingers. Once set
it need not be disturbed. This is true
for all sizes of antenna coils, for the

ot gener-
ally critical and the oscillator rotor
should have its axis coinciding with
that of the stator tube to start with
Selectivity may be improved by turn-
ing it slowly out. It will be found,
however, that turning it a full 180
degrees around may increase signal
strength on weak stations. In some
extreme cases it may even be neces-
sary to connect it in the first detector
gnd lead rather than in the filament
return. This should be tried at once,
should the receiver fail to operate
properly.

In first tuning the set a few signals
will be heard, due to the extreme sel-
cctivity. Therefore, it may be well
to do away with the regenerative first
detector circuit temporarily by recon-
necting the circuit as suggested in the

antenna tuning quite l)m'\d with con-
sequent ease of handling, but at the

ltosaveacopy of Radio Review foryoul| | expense not only of selectivit; t of
FREE FAPID CATALGS £ GUIDE & peic i The Consrad Company, Inc. a considerable degree of sensitivity.
o, Tttt e o S L
ESsaR as A e pige: | 164 Chureh 8¢, New Yorks . ¥ Single Control
LW B o2 (3 &”cans St CHIAGO: D.SA-
Using the first de-
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The Experimenter Publishing Co., Inc.

ne great Book.
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ends of thecolor cable being termin-
ated directly at instrument binding
posts, while the long ends go directly
to the batteries.

The preliminary testing of the set is
quite simple. It should first have only
the “A” battery connected to it, and
he tubes inserted in their sockets
They should, of course, light, and have
their brilliancy contmllul by the rheo-
stat. The negative “A” battery lead
should be left connected and the plus
lead removed and touched first to the
“B” 45 and then to the “B” 90 leads.
The tubes should not light with either
of these connections. 1f they do, an

error has been made in wiring and
must be corrected before proceeding
further.

The tubes being in their sockets, the
rheostat should be turned about seven-
eighths on for storage battery tubes.
The proper adjus for UX-199
tubes (dry cell ) may be arrived at by
the use of a filament voltmeter, which

is vitally important for use with this
type of tube.

Two of the larger size oscillator
coils and antenna coils should be put
in their respective sockets, and the
balancing condenser turned all out.

from its positive to its negative side,
followed by

The potentiometer should be turned
back far enough so that no squeals
will be heard in which position it
should be left unless it is desired to
vary the signal volume with it.

1f the oscillator and antenna dial
are rotated slowly, varying the oscil-
lator through a range of 10 degrees
above to 10 degrees below the antenna
Setting for each 2-degree step with
the antenna dial, signals will be heard
if any local <tanon\ AFC operating. An
antenna not over 40 to 60 fect long,
indoor or outdoor, and a ground may
be connected to terminals 1 and 2 of

tector connection, the antenna tuming
will be broad enough so that if the
two tuning condensers are geared to-
gether, one knob may be used for tun-
ing, thus simplifying control. This
is as practical an arrangement as can
be used in any super. The antenna
tuning being broad, it is impossible
to vary both condensers at once, keep-
ing them a uniform number of de-
grees apart, and yet still obtain the
best setting for all waves on both con-
densers.

In view of t]u \in"lc'comml feat-
re, the use of a loop has not been
seriously comdmd However, it
may be used with perfect satisfaction
as on any super, by removing the an-
tenna coil % e ting the loop with
its inside end to post 6 of the coil
socket, its center tap to post 4 or 5,
and it .mmdt end to post 3. This as-
loop, of 18 turns, about
20 mdu: v‘wan diameter with turns
ed one-half inch between centers.
ould be used—

turns will be required—say about eight
for the 100- to 200-meter band and
about four for the 50- to 100-meter
band.

In the case of some standard.loops,
wound with few turns, it may be nec-
essary to add a turn or two to cover
the desired maximum range up to 550
meters.



A Practical “B” Battery Eliminator

By C. E. JACOBS

How to Build a Smooth and Flexible “B” Eliminator
Using Electrolytic Rectifiers

TTH present day receiving sets,

using as high as 10 tubes the
question of B batteries becomes an
item of a good deal of bother and ex-
pense. In 90 per cent of all
poor signals, loss of selectivity and
sensitivity, it is either the fault of
the A or the B batterics, mostly the
latter. Then, too, there is the expense.
On the average five tube receiver a

set of dry cell B batteries of a good
make will las t three to four
months, while on larger sets they will

not work well after a month’s use.
No wonder, the average fan, after
having operated his receiver for some
time, turns to some substitute for B
batteries, but it is equally surpri
that not more B battery Elimin:
e being built when it is
The parts may be

Iy c ;
readily obtained and any fan that can

up a B Eliminator in a short time. It
is not necessary to be very particular
about the layout of the wiring, as we
are not dealing with any tricky high
frequency currents, and if a Ii ttle care
and caution is used in the choice of
the material parts, the builder
will be amply rewarded for his ef-
forts.

used on a variety of receiving scis
Tt is low in first cost as well as in up-
keep. The current consumption of
such a B Unit is, as a rule, not more

placed at nominal this re-
spect the chemical R
advantage over rectifying tubes whose
average efficient life is not more than

iustrations by Courtesy of C. E. Jacobs, C

Photo show

& a top view of

|
|

Here ia shown one of the electrolytic col
orihe

In the following article a B cu
rent Supply Unit is described which
is not only very smooth in action, but
also flexible enough so that it can be

and choke
herewith,

« s used in the eliminator

than 7 or 8 watts, or far less than an
ordinary light bulb would _consume.
The wearing part of this B Unit which
is the chemical rectifier can be re-
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cazo, 1l

the

battery eliminator.

600 hours. Every B Supply Unit that
is to be used with alternating house
current consists essentially of four
ections. These are, the power trans-
former which steps up the house cur-
rent to a higher voltage, the rectifier
system and the outpuf voltage regula-
tion.

In the B Unit to be described here-
with, a 25 watt transformer is used
which steps up the 110 volts of the
house current to 155 volts. This figure
has been found to deliver about 40
milliamperes of current at 90 volts on
the output sid the Eliminator. For
Heh Condtrmetiontof e power trans-
former we can take any convenient
toy transformer, that has a rating of
around 25 watts. Unwind the primary
winding which is next to the core and
count the number of turns thus un-
wound. Divide this number by 110
which is the line voltage and we now
have the number of turns per volt.
Carefully rewind the primary on the
core, taking care that no open or short-
circuit creeps in. Wrap a layer of
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Empire cloth around the primary and
bring out the free ends to suitable
binding posts. These will be connected
to the house current. Now in order to
find the right number of turns for the
secondary we multiply the number of
turns per volt with the secondary vol-
tage desired. For instance, if we have
8 turns per volt on the primary wind-
ing and we want 160 volts on the
secondary, we must wind on 1280
turns. The wire must be wound in
even layers and each layer should be
insulated with thin paraffined paper.
The whole assembly should then be

Wiring diagram of the eleetrolytic “I hettery elj

wrapped in Empire cloth and can be
soaked in molten beeswax or left as it

i

In the accompanying schematic
wiring diagram of the B Current
Supply Unit, it will be noted that 8
rectifier cells are used. These are ar-
ranged in what is called a bridge cir-
cuit which provides full wave rectifi
cation with but a single secondary
winding on the transformer. The
number of rectifier cells is determined
by the secondary voltage and it is a
rule to have one jar for every 40
volts. With a full wave rectifier this
means twice the number as each cell
rectifies only one half of the A C
wave.

The current in passing through the
rectifiers is changed from alternating
to direct but pulsating current. Now,
this current would cause a strong buz-
zing sound in the receiver if it were
used just as it is. It must, therefore,
be smoothed out to a steady flow of
pure direct current, so that there will
be no fluctuation in its supply. Any
fluctuation of the supply would o
a tendency to modulate the received
signal, and the result would be a chop-

" signal. The smoothing
ting current is effected
by the filter system. This consists es-
sentially of a large reactance coil, com-
monly called a choke coil, and large
capacity filter condensers. It has
generally been suggested to use a choke
coil o enries, but for real good
results on a receiving set a much high-
er value should be used. Sixty hen-

henries will work better. In fact, the
heavier the inductance, the better, pro-
viding, of course, that the D C resis-
tance does not exceed a certain value.
The use of audio transformers as

choke coils is to be discouraged. They
have neither the proper inductance,
and as a rule where a high ratio in-
strument is used, the D C resistance
as well as the distributed capacity of
the windings are far too high to get
good results. In connection with the
choke coil we also require large capac-
ity filter condensers. These should
be high grade and must stand a high
voltage test. For the B Unit in ques-
tion condensers made by the larger
Telephone Companies or filter con-
densers made for B Eliminatos
should be selected. In the diagram

8

R2
o E

minator as shown in the photos.

+22
1960
c3

'
)

shown, Cl and C2 are 2MF each,
while C3 is IMF. These values are
not critical, but should not be smaller.
On the contrary, the larger the con-
densers, the better will be the filte:
ing. In order to get the proper vol-
tage taps, either fixed or variable re-
sistances should be used. Fixed resi:
tors are probably better, but the varia-
ble ones are more convenient. - In sel-
ecting the latter, make sure that they
are able to carry the currents which
they are intended for without burn-
ing out or losing their operating char-
acteristics. Referring to the diagram,
R1 a fixed resistance of 125000
s W RZ Bradleyohm, No.
10 which varies from 10,000 ohms to
100,000 ohms. This arrangement
used to cut down the voltage for the
detector tap. fixed resistor
R1 can be used without the Brad-
leyohm if a hard tube is used for
a detector, or if the detector volt-
age is not critical, but R2 should al-
ways be used in series with R1. The
variable resistor R3 which is put in
ahead of the choke coil is also a Brad-
leyohm No. 5 which has a range of
from 1,000 to 10,000 ohms. This is
used for regulating the amplifier vol-
tage. On sets requiring more than two
positive plate voltages, this may be ar-
ranged by tapping into the amplifier
line with another variable resistance
and by-passing in output with a ﬁ\cd
comkmer n

T heart ot e B Sroely Uit s
the rectifier element. In the Unit
described  herewith, the electrolytic
type in which aluminum serves as the
rectifying element is made use of.
Heretofore, the average experimenter
has always used a combination of lead
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and aluminum in a solution of ordin-
ary borax. However, during the past
few years when considerable research
work has been done with this type of
rectifier in connection with its use
as a B battery charger, various defects
have shown up and these have now
been eliminated. For instance it has
been found that borax would eat awa
the aluminum electrodes very quickly.
This required frequent renewal of the
electrodes and also of the solution.
Various chemicals have been found
which did not possess this disadvan-
tage and if they are procured in the
chemically pure state, the aluminum
electrodes will show an unusually long
life. A few of these chemicals are
sodium phosphate, ammonium phos-
phate, to which has been added a
slight amount of potassium phosphate,
sodium acid tartrate, and ammonium
borate. A good many of the battery
charger manufacturers are putting.
out chemicals which can be used in the
rectifier cell

An improvement has also been made
in the choice of the cathode material.
While, this, as a rule, consisted of
lead, a few manufacturers are now
using specially made graphite elec-
trodes which are similar in appear-
ance to the carbons used in dry cells.
Graphite does not undergo oxidation
or electrolysis while used cathode
in the ru.tlfurs and, therefore, does
not rob the solution of its active ele-
ments. At the same time it will al-
ways stay clean and makes good con-
tact with the electrolyte, while lead,
due to its corrosion sets up a high re-
sistance with a consequent drop in
the output of the rectifiers.

It is also important to have the
proper amount of aluminum exposed
to the solution. This is referred to as
the current density. For a B Elimin-
ator to be used on a receiver where
about 40 milliamperes of plate current
is consumed, no more than one ~qu1rc
mch of the aluminum should be

d in the solution. For the a\el
age five-tube receiver o immersion
of half inch using a rod 14” in diam-
eter works out very well. Too large
a surface exposed, where only a small
amount of current is
means poor atio re-
sultant difficulty in filtering out the
hum. In the photograph of the single
1’ecﬁﬁer cell, it will be noted, that the
area of immersion of the aluminum
C ol regulated by shrinking a
piece of pure gum tubing over the al-
uminum rod. This at the same time
prevents the sparking at the surface
of the solution, which, in time, cor-
rodes the electrode to such an extent
that it will be useless,

The aluminum used in the rectifiers
should be of the highest purity obtain-
able. Chemically pure metal should
be procured. Ordinary aluminum will
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not work at all, or wnl\' fair. Most of
the larger chemical houses can n supply
C. P. rods, but for thL best r s
should be bought from manufacturers
ofbmmn chargers or rectifiers for
B Un

T iseaiia important to use nothing
but distilled water for the solution and
the latter should be saturated. Do not
use a hydrometer for filling the recti-
fier cells, if it has ever been used for
testing a storage A battery. There
wxll be enough acid sticking to the

1l of the hydrometer to spoil

thc :u]\mon and the electrodes.

this

same cabinet without experiencing
any hum on the loud speaker. On
loop operated receivers it is sometimes
nuru“nr\ to ground minus B.
evaporation of the solution in
e e e slow. a rule add-
ing a few drops of distilled water
twice a year will take
The life of the solution itself will
vary considerably. In some cases it
might be as short as 6 months, while
in others it is good for two years or
more.  This is the great advantage of
the chemical type of rectifier over any
other system. The total costs, both
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1 Bmumohm No. 10 (10,000 to
100,000 ohuns

1 Bradliyohin NG, 5 (1000 to 10,-
000 ohms).

The construction of the choke coil
is rather tedious and is a job not rec-
ommended for the average expe
menter. A good many fine points
will have to be observed which space
forbids to mention here, but for those
fans who have sufficient knowledge
of coil windings and transformer as
~Lmhl\. it is suggested to use a core
of one inch square cross section with
a winding of 9000 turns of No, 32

Another view of the “BY eliminator.

With the B Current Supply Unit
assembled, we now turn on the house
current and form the electrodes. With
the bridge arrangement of the rect-
fier cells, this will be done in 5 or 10
minutes or sufficiently well to oper-
ate the receiver. The forming will
get better after the B Unit has been
operated a few days, but the Unit can
be used on a receiver almost at once.

There should be no perceptible hunt,
even when the headset is used, but any
residual hum can be eliminated by in-
creasing the cap’xcmg\ of condensers
: crably the latter.
Ths B Supply Unitiels o
be very near the receiver i but
in some cases it can be set ‘h\[ﬂ the

Note the socket at the right for conmeeting

operating and replacement of the
chemical B Unit for 1000 hours
operation_should not be more than

$1.50 to $2.00. In a good many cases
it is even less than $1.00 per year

To summarize, the parts required
for the building of the Electrolytic
B Eliminator are

1 power transformer with a second-
ary of 150 to 170 volts?

1 choke coil of 125 henries at 60
evele no load

8 rectifier cells

2 filter condensers of 2 M F ca-
pacity
1 filter condenser of 1 M F ca-

resistor R1 (125,000 ohms

the unit to the lightimg supply line.
wire. The wire should be wound in
even layers and the distributed capa-
ity must be kept low. One leg of
the core should be assembled with a
butt joint while the others are inter-
leaved as i * core assembly.
Current Supply Unit con-
structed after above instructions is ex-
ceptionally smooth and very flexible.
The detector voltage can be regulated
to a point where a soft tube can be
used with good success, while the am-
plifier voltage can be varied from 75
to as high as 135 volts with a current
draw of 20 to 25 milliamperes. This
will handle a Tuned Radio Frequency
receiver with resistance coupled ani-
(Continued on page 119)
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Fixed Condensers
By M. KEVELSON?*
Their Position and Function in a Receiving Set

I every radio set, a fixed con- portant for the manufacturer and portance because in practically every
denser a practical necessity. builder of radio sets to know the why instance, if the condenser is propetly
The diversity of uses to which it is

and wherefore of fixed condensers.  located in the circuit, the part that it
o o
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—Fixed condenser at Ci and

Tis.

red ax by
put, and the part played electrically 1t is difficult to classify these play

in each of its positions, make it im- uses in the order of their relative im- it
SDubilier Condenser and Radio Corporation

ass for radio frequency currents.

electrically is so important, that
Imost indispen-ible. In fact, in
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many cases it is an absolute necessit

The most important use of fixed
condensers is in the position of grid
condenser 1) in the detector
circuit where n so modifies the action
of the vacuum tube, which is normal-
ly an amplifier, as to make it a very
superior form of rectifier; in fact,
not only a rectifier, but a very effi-
cient form of audio detector. Radio
waves as sent out by a i

sible. The effect of a grid condenser
used with a vacuum tube is to allow
the tube to rectify the incoming
pulses and amplify them at the same
time. This is really the chief advan-
tage of the grid condenser rectifica-
tion scheme. It permits of simultane-
ous rectification and amplification by
one iube. The size of the condenser
used for this purpose is either .00025
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transformers when placed in the
plate cigcuit of a vacuum tube, can-
not pass currents of a very high fre-
quency because of the choking effect
they exert on such currents. This
chokmg effect is cau<ed primarily by
the iron core in the transformer.
Since it is necessary lo pass radio
frequency currents in this same cir-
cuit, the only means by which this can

station are continuous waves modu-
lated according to the speech or music
signal. These modulations consist of
an aggregation of frequencies from
about 25 to 5,000 cycles per second,
having various amplitudes and pha:
The continucus waves, known as car-
rier waves, are of such high fre-
quency, that they are not directly au-
dible.” Even if it were possible for
the human ear to respond to such
rapid vibrat we could find no
mechanical contrivance, such as a
telephone diaphram capdble of vibrat-
ing at this rate. It becomes neces-
sary, therefore, to take these high
frequency currents and convert them
into currents of audible range, for
which purpose it is necessary to rec-
tify the incoming pulses, that is to
say, make them uni-directional. Var-
iations in these uni-directional pulses
are of audible frequency and can,
therefore, be heard in the head-set.
There are scveral methods of recti-

Fii. B—Another example of 1 fixed o
Fadio tre

mid., or .0005 mid., depending on the
characteristics of the vacuum tube
used, and_the range of frequencics
being receive

Another use to which fixed con-
densers are put is as a by-pass for
tadio frequency currents (Fig. 2 &

enser, shown at Ci, used s a by-pass for
ney currents.

be accomptished is by placing a small
fixed condenser across the primary of
an audio frequency transformer. This
condenser will allow currents of
radio frequency to pass through it,
but will deny the passage of audio
frequency currents. Conversely, the

Ky

DUBILIER
DURATRAN

A

4|I|

1

Fig, 4—Fixed condenser at C; used as a by-pass across

fying these radio frequency pulses,
the most efficient of which is by
means of the grid condenser. It must
not be supposed that the grid con-
denser of its own accord acts as a
rectifier, since from the electrical
nature of a condenser this is impos-

3). In practically every circuit, such
as the regenerative, neutrodyne, re-
flex, etc., it is absolutely necessary to
pass currents of two different fre-
uencies simultaneously from the
output of one tube to the input of a
succeeding tube. Audio frequency

fin aeimiomsie
primary of the audio frequency will
pass audio frequency currents and
prevent the passage of radio frequen-
¢y currents. Thus, the necessity of
a condenser across iron core induct-
ances is apparent.
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In addition to this use of fixed con-
densers across inductances, there are
other uses, such as by-pass across re-
sistances and batteries. An example

An important use of fixed con-
densers which is of economic value
rather than electrical, is in the posi-
tion of by-pass across a “B” battery

‘
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electrodes. By the use of a 1 Mfd.
condenser acgoss the battery, (Fig. 5)
are smoothed out, giving a steady
these minute fluctuations in voltage

BATTERY CONNECTIONS OF RECEIVING SET
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Fig. S—Diagram showing (he use of 1 mfd, condeusers across “BY

of the former use would be as by
Fig.

by:
ﬂm latter connection being for the
purpose of shunting out the radio fre-

When b:\ttu\ is new, its inter-
nal resistanc ery low and it is
devoid of 1" mterlml local action,
After it has been in use for some time,
the chemical action within it has r
sulted in the formation of substances

hatters.

nt devoid of all noise
ansformer coupled amplifica-
B e e
of a fixed condenser across the sec-
ondaty of the transformer, to improve
the quality of reception. Such use

ﬂ«m of cur
tra

O

INPUT

i

J
)

T

I

s,

quency resistance of the battery leads
when the batteries are situated at
some distance from the set.

& the quality of recep

of very high resistance and there re-
sults continual minute fluctuations in
voltage due to local action on the

—Condensers placed across the secondaries of the audlo frequeney transformers at Cy and C: for the purpose of impros—

would be advisable where a
former is of very high ratio,
censcquence the voltage ampli
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is very high at high frequencies g\vmg
a peaked amplification curve.

then possible by placing a e
across the secondary (Fig. 6) to
flatten out this upward characteristic,
and thereby reduce the distortion at

operating point of a tube is for a slight-
ly negative or normal grid polenlml,
the almplcﬂ. remedy lies in the use

blocking condensers in the grid T
This solution, however, introduces a
difficulty, for regardless of the size of

119

CIJ6 Mfd may be used without any

preciable distortion. However, for
e regults, a capacity of .02 Mfd.
is recommended. With a well con-
structed amplifier the grid resistance
should not be less than 1-2 megohm,

the higher frequencies. condenser used, its reactance will and the negative bias of the lasf tuhe
The proper use of fixed condensers vary with the frequency. It is the should be considerable. The fai
o[t 201 A c||2 200A cl|3 201A
P
5 cl6 Cl5
o
=
B+ R} Li R2 L2 R3 2L3
1 o4
h\llllj
W e———
—Dingram showing (he correct use of fixed condensers in @ resintance coupled amplifier,
in a resistance coupled amplifier (Fig. real cause of distortion in any re ness of reproduction of this type of

7) makes this type of amplifier, with-
out doubt, the most*faithful of repro-
ducers. This item is so important in
the design of resistance coupled am-
plifiers that the use of an incorrect
capacity will result in this form of
amplifier distorting to even a greater
ent than transformer coupled am
phf\csuon One of the most import-
ant problems in the design of resist-
ance coupled amplifiers is the avoid-
ance of communicating the “B” bat-
tery voltage drop across the external
plate circuit resistance to the grid of
the succeeding tube; for under these
conditions, the grid will have a very
large positive potential, Since the best

ance coupled amplifier, The ldrger
it is made, the less the distortion.
reason for the distortion is that since
the voltage drop through the con-
denser varies with the frequency, the

voltage impressed on the succeeding
grid is different with different fre-
quencies from the voltage outpur

across the plate resistance. It is en-
tirely possible by the use of a very

e e
of the voltage at the lower fre-
quencies, thus causing considerable
distortion. The proper blocking con-
denser to use in a radio frequency
amplifier is not necessarily as high as
1 or 2 Mfds. Condensers as small as

lifier is about as perfect as it is
le to obtain at the present time.
It is quite apparent therefore, that
the blocking condenser in this type of
amplifier is of paramount importance.
In choke coil amplification the
blocking condenser serves the same
purpose as in resistance coupled am-
plification and it should be of approx-
imately the same size.
 are many special circuits in
which fixed condensers may be used
as coupling condensers, such as the
Browning Drake, super-heterodyne,
super-regenerative, reflex, and the
like. In most of these circuits they
serve as by-pass condensers.

amy
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A Practical “B” Battery Eliminator

(Continued from page 115)

plification very nicely. For a Super
a voltage of 90 to 100 is available
with a current draw of 40 mils. The
whole assembly can be mounted on
e i

n be a strip of rubber or bakelite
o et g
the assembly from different angles,
while a separate view shows the trans
former and choke coil, also one of

the rectifier cells. The jars used for
the latter should be fairly large. _The
standard storage battery jars will do
very well for this purpose, but all
traces of acid must be removed from
the jars and the rubber caps.

In conclusion the writer wishes to
state that the construction of this B
Unit will amply reward the builder
for his efforts. Many a receiver that

performs only in a mediocre way
when B batteries are used will de-
liver a much clearer tone and crisper
signals when current is supplied with
the B Unit. Local stations can be
tuned down for fine tone shadings
and distant stations will be loud and
clear by adjusting the amplifier volt-
age to the best point for the particular
receiver.




with a power tube

S ever, in watching the fascinat-

ing developments in radio, T have
been intensely interested in the recent
demand for tubes of specialized char-
teristics for specific purposes. I use
the pronoun in the first person be-
e this is meant to e, not a sol-
urse on an abstract tech-
el subject, but rather an inforinal
conversation on some items of interest
to the mdmnry lay student of his re-
ceiving one-sided conversa-
tion, "tis true, but then the reader can
tune out in Self defense at any time,
and no one will be the wiser.

Those of us whose activities in ra-
dio have been principally concerned
with the gn, development, and
manufacture of tubes, have long fore-
seen, and long advocated this new
point of view, this idea of specialized
tubes, each designed for a particular
purpose, and that is why we find it
gratifying that our ideals are begin-
ning to bear fruit.

There are many things going on in
your set while you sit there listening
‘to your favorite orchestra, more
things, Hmanu, than you wot of, And
nearly all of those things are being
pcrformcd by your tubes. Not quite
all. Because although the tubes are
the heart of the set, yet neither can
function without the other. The tut
are_an_integral part of the circuit.

'héi ions, and the manner in
carry them out, are in part
dependent upon their own character-
istics and for the rest dependent 1pon
the characteristics of.the circuit. Your
set with different tubes will behave
differently. That is why when you
change only one tube you will nearly
always have to readjust your tuning,
rheostats, and

The Passing Fallacy of
Matching Tubes

By JACOB HOLENSTEIN

your reception. Get matched tubes,”
—when somebody told you that, it
sounded good, didn't it?

Matched tubes—what magic was in
those words And what a fallacy.
What do you mean by matched tubes?
Do you mean that the tubes should be
matched to your set, to each socket
in your s o you mean that the
tubes should be all ‘alike in every jot
and tittle, without reference to your
set? You meant the latter, didn’t you.
Fess up. It never occurred to )ou to
match any tubes to your set. You
just went into a store and said, “How

the gentle art of switching

about matclnd tuhu And the man
lm\\ many
“Three,® &
I’\c seen 1t hap-
And you

e (don’t m«h
pem as the case may be.
took your tubes home and maybe you
got a little better results, and maybe

you got poorer. If you got better re-
alts” you said “That's good dope;
ched tubes are the cat’'s.” And
ou got worse results, you said the
tubes weren’t properly matched.
Now how did this idea of matching
tubes originate? In a perfectly sen-
sible and legitimate way.
how our entire civ
struggle between two great prin-
, a constant effort to adjust two
gre at om)mmg fendencies, namel
vs.

m;
if

cij

your tubes in a different set w il act
differently, do different work, and do
it differently. Nay, more, your tubes,
if rearranged in your own set, wil
display these differences.

Tn a more or less vague way Jou
have known this all along. And w
somebody said to you, “Look hmc
see how differently the<e tubes be-
have when you change ’em around?

You ought to get tubes that won't -

. You want tubes that
you can change ’em
without ~ spoiling

Dehave that
are all alike so
around ~carelessly,

maser, Comneway Elee. Laboratorics,

tion.” Well, herc 's how it worked out.
Leaders of the tube manufacturing
industry decided to put out just a few
types of tubes, let’s say one type for
cells and one for storage batter-
Take one of these, the three volt
Those tubes were
to be made with the utmost possible
uniformity, so that you could go into
a store and buy one like you would
a bar of laundry soap, fort in-
stance. You go home, put it into your
set, push your switch, and you're
through. Or you buy five tubes, put

ies.
tubes for example.
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them in, and that’s all.
sult you get, that’
you can’t change it
and casy, re no
T e ek lhm a
all’ kin

atever re-
what you get, and
. The l i

cople who thought this way, can you?
Their intentions were of the best.

But what happened? You bought
five tubes, put them in, and got fair
results. Perhaps you had an extra
tube around. You took one out and
put the extra one in. Fine. Then you
took the tube now left over and tried
it in another socket. Here worse,
here better. You soon found that this
tube worl better in this socket and
that tube in that socket. Why? Lots
of reasons.

Here are a few. T told you about the
different functions of each socket.
We'll pass that over for the present.

here are other reasons. i

identical in every

espect, and believe
me, it isn't, if you take a few of them,
and ship them from factory to distrih-

utor, from distributor to dealer, and
then carry them home, you will shake
them a bit and the internal spacing
of the elements will be deranged a
little. Just a little,—but enough to
make your twin tubes quite unlike.
Your tubt> have been altered a little
'y precaution.
tube has been improved for this job,
but it’s been spoiled a bit for that one.
And remember, 1 said that it isn't

possible to make the tubes identical
Btin ot that s highl
technical scientific instrument, a lab-
oratory instrument, indeed. It looks
quite innocent, but what a world of
intelligence and care went into it what
a sophisticated body it really is! Well,
if a little jar changes it, how about
a thousandth of an inch longer or
shorter filament, or a ten thousandth

“gimme one matched tube”



RADIO REVIEW AND RADIO LISTENTRS' GUIDE AND CALL BOCK.

of an inch difference in the diameter
of the grid wire. You ain’t heard
nothin’ yet, as Jolson sings, but you
know what I mean. No, indeed. The
best we can do, and it’s a lot, really,
is to use a very rigid standards, and
very narrow requirements, paying at-
tention to two things,—first, that the
average values shall be such and such,
and second, that the tube must be
within so much of the average. That’s
matching, properly done. Anything
further than that is really not repre-
sentative of sound knowledge of the
manufacture of tubes.

So that’s how. this “Specialization”
idea began to get the upper hand in
radio. If this tube makes a better
radio frequency amplifier than that
one, how come? And if my pet audio
amplifier tube burned out, how could
I ever replace it? I was pretty lucky
to catch this one.

The technical end of all this read-
justment of ideas kept progressing in
the laboratories. We worked out what
a detector should be and do, what an
r. f. tube should be and do, and what
the audio tube should be. The oscil-
lator, the rectifier, the various stages
of amplification have all been care-
fully studied, and le we do not
yet know all there is to know about
tubes, we've certainly beers making
ekl L o
fond reader, who does know all there
is to know? Take all the knowledge
that every first class tube engineer
has about tubes, today, and put into
book form and you'll have a dozen
volumes or so. But come back to that
shelf in the library next year and
count the volumes. And the year after
and the next generation. Really, we've
hardly scratched the surface. Yet T
might mention, with justifiable pride
you will agree, that it is incontrover-
tible that America’s knowledge of
tubes, and American tubes, excel
greatly those of the rest of the world.

But let's get back to the plot. I
promised not to get technical, and T
won’t. But we must look at tubes
a little more closely for a moment.
And then if you want to follow the
technical side of this discussion a little
further, perhaps in a subsequent arti-
cle we can take that up.

‘What does a_detector do? It takes
minute alternating electrical impulses
of extreme complexity and of great
frequency and irons them out a bit
and sifts them a bit, side-tracking
part, ot giving you the rest in agree-
able audible form. It has to be ex-
tremely sensitive. What does that
mean? Why, simply that an extremely
faint impulse should be able to stir
it, make it step. We'll not, at this
time, go into the relative values of
hard and soft detectors. That’s on
the table for future discussion. But,
hard or soft, the detector should cer-

e

tainly have a low internal impedance,
by which we mean that it should of-
fer small resistance to the passage of
plate current through itself. Its grid
control should be great, but within
such limits that it will not distort the
signals it gets. Enough for that.

What does the radio frequency am-
plifier do? It takes this very faint
and very complicated alternating im-
pulse and magnifies its every convolu-
tion, so that it can be more easily
handled by the detector. That’s why
r. f. gives you distant signals. Your
detector might not be able to do its
stuff, until the r. . amplifier has en-
larged the radio wave. So the
tube must be sensitive, but low i u-npe—
dance isn’t as important as a high
voltage amplification, called the am-
plification constant. That should be
great, very great. And the tube
should be extremely hard so that no
distortion can enter. The tube doesn’t
have to pass much current, but must
pass along the impulses it gets with
no change of any kind except to mag-
nify them exactly, or pep them up as
mtch as possible.

Now how about the audio frequen-
cy amplifer? That tube gets the recti-
fied impulses that the detector is send-
ing out. The frequency is low, and
the current is comparatively heavy,
but direct, not alternating. Tt has to
magnify those impulses, but its job
is a little easier in one way, though
harder in another. It doesn’t have to
dance to such extremely complicated
measures as its predecessors.  But it
has to handle much more power, and
increase that power. So its impe-
dance must be low to pass as much

tune in on this

current as possible, wlule its amplifi-
cation constant be somewhat
[eeE ot i avoil any possibility of
distortion under its hc'\\,y load. And
the second audio tube, handling a still
heavier load, should have a still lower
impedance and a still lower amplifica-
tion constant. So many second audio
tubes are overlooked in the sets now
in use. Yours very likely is. And if
you are using ordinary tubes, you
either have distortion, or cannot use
all the volume the set is capable of,
or pethaps a little of cach is present.

‘What other tubes do in specialized
circuits we will leave for future dis-
cussion because not so many such cir-
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cuits are in use, for one thing, and
the appropriate tubes are not yet avail-
able, anyhow.

“Well,” you say, “suppose I agree

with you that I ought to have special-
ized tubes for each socket in my set,
what am I going to do about it? c,n
T get any?” Yes, indeed you can. Not,
perhaps, everyth'ng you need. But
you can make a start.

[
‘more things
than you wot of ”

Since it is pretty generally the fact
that receiving sets now in use, yours
100 very likely, are capable of deliver-
ing more r than they do, some of
the more enlightened and more pro-
gressive tube manufacturers have be-
gun by tackling the neck of the botile,
And that is the last tube, the second
audio tube, the tube that delivers the
stuff to your loud speaker.

Take a three volt, or one ninety nine
set, for example. Your r. f. tubes,
and your detector, are functioning
beautifully. You plug your head
phones into yout detector jack and
you get splendid quality, and very
gratifying DX. Then you plug your
head phones into your first audio jack
and you get all of that with very nice
volume, sometimes too loud for your
comfort. When, however, you plug
your loud speaker into the Tast jack
you find that there’s too much noise.
There’s volume, but not of music—
of all sorts of racket. So you adjust
your dials until you get more satis-
Tactory results. Now, when you have
done that, you have either cut down
your volume below the point that sat-
1sfies you, or you still get distortion.

leé

What's wrong? Simply this, that
your last tube is overloaded. It c:
handle the load it gets, smoothl). A
special tube, built for the purpose, is
necessary— a power tube.

The Magnatron DC-120 is one of
a few tubes that is built for the last
audio socket of that 199 set. It is a 3-
volt tube. Tt has a low amplification
constant, so that the swing of the grid

(Continued on page 175)
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Excello

Radio Console Cabinets

Will add an article of beauty to the furnish-
ings of your home as well as provide an
adequate and complete housing for your
radio set.

A Complete Line of Stands, Tables, Desks and Consoles

The quality of cabinet work and two-tone finish is of the highest.
Excello Cabinets have ample battery space, built-in loud speaker and
adjustable filling pieces to accommodate panels of various size.

ASK TO SEE THE EXCELLO AT YOUR DEALERS OR WRITE FOR CATALOG.

EXCELLO PRODUCTS CORPORATION
4821-29 West 16th Street, Cicero, lllinois (Suburb of Chicago)

Distributors and Dealers: Some attractive territory still available. Write for interesting proposition.




The Counterphase Receiver

By J. T. CARLTON

An Exceptionally Efficient Broadcast Set Employing

Toroid Type Coils

HE circuit described herewith is

one that has attracted an un-
usual amount of attention during re-
cent months, and at various radio
shows through the country has been
hailed as one of the most popular cir-
cuits of the season. It is noticeable
also for the further reason that it is
one of the comparatively few
being manufactured at ths time that
is covered by patents, the same hav-
ing recently been issued to Harry A.
Bremer and assigned to the Bremer-
Tully Mfg. Company.

The Counterphase Circuit as de-
signed is particularly adapted for the
use of “toroidal” or so-called dough-
, the loru;tyle transformers
used thes being an item on
which the constructional and design
features are likewise covered by
patents granted to Mr. Bremer a
short time ago. Particular mention
is made of this toroidal coil for the
reason that it differs from any other
similar coil on the market, being de-
signed particularly for the Counter-
phase circuit which makes use of an
oscillation control method employing

onal winding.

Oscillation Necessary
As the principles explained herein
become better understood the neces-

underlying the Counterphase method
are along the same lines as used in
the B-T Nameless Circuit of the past

“TOROSTYLE"

EASY WIRING

lustrasion by Courtery of Bremer-Tully Mfe. Co.,

Chicago, Il £

Thix 1x the toroid tr

nierphase Recely
deximn

Tuate

. of fol uved n the

o STy Wiring aad o o
ieractive effects (hat generate
noises B receivers.

two years but with further added re-
finement made possi ru the de-
velopment of apparatus which per-
mits greater simplicity of operation
and more efficient results.
Selectivity is one of the greatest of
requirements and also the

efficiency which would result from
the enclosing of the open type of coil.

Counterwise Theory

Theoretically the B-T Counter-
phase method employs a “bridge” b
tween output and input circuit.
Counter potential is derived from a
coil inductively coupled to the plate
cireuit and sent thru an adjustable
capacity to a coil mducnvel) coupled
to the grid circuit. se of such
coupled coils cither as Sk lhe

ty to shut out local dis
A great aid in accomplishing this ob-

sity for such method of oscillation
control becomes more and more ap-
parent. The clementary principles

TIVT BATTERY

& dlagram of the Counterphase set.

ject is to be able to fully shield a re-
ceiver and the closed style of coil
permits shielding without “the loss in
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xN«l \wlh inductance,
T ¢ i

70 thi
snreto  careful design is mec-
essary to avoid such an
increase in grid-to-plate
as to prevent
neutralization at the
lower wave lengths.
This has been worked
out in the Torostyle
transformer:
of the m:
winding as a secondary
with an interior support-
ing member on which
placed a primary wind-
ing and also the special
or Counterphase wind-
ing.
Oscillation control method
The general methods in use for
stopping oscillation at this time are
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fairly well known, one of the most
simple and common being the addi-
tion of sufficient resistance to prevent
scillation.  The
fallacy of such method is at once ap-
parent when we consider the efforts
that have been made to reduce losses
in coils and condenser:

Among the other methods, tho:
direct
and eddy current losses secured by

placing condensers within the field of
a coil are more or less generally used
in the circuits referred to as “self-
neutralizing”; while still another

method is that of slightly detuning or

le-resonating the plate circuit by re-
ducing the plate load or number of
turns in order to cut down the coup
Jing.

Control Must Be Variable

The weaknesses of these various
methods lie in the fact that the energy
transfer between tubes is reduced
where the coupling is cut down suf-
ficiently to stop oscillation on the low-
er wave lengths and this same unsuf-
ficient coupling results in very un-
satisfactory response on the fonger

EVIEW AND RADIO LISTENERS’ GUIDE AND CALL BOOK

waves. In other words, the method
answers only for part of the range—
and this Jrings up immediately the
question of a variable control.

1t is pretty generally understood
that in operating a regenerative set
some method ecessary whereby
the feed-back is brought just below
the point of oscillation. In other
words a variable tickler is necessary.

In the Counterphase there is like-
wise a variable control of oscill
ni_irder to secure the same
ficiency on both high and low v
lengths, an opposite method how:
being used, which prevents or ¢
m..m regeneration instead of pmdm-

ing i

Dual Resistance Control

The method employed to secure
this control is quite ingenious. Con-~
sider a condenser with a variable re-
sistance in series. If the resistance
is changed the capacity of the circuit
is changed without turning the con-
denser. Now picture two condensers
using this common resistance. A var-
iation in the latter will change the
capacity of both circuits simultane-
ously. ~ The condensers in question
are the small neutralizing condensers
which are first adjusted, after which
they can be controlled by means of
the resistance knob which at the same
time is also used for the other part of
the resistance in series with the B
battery circuit.

Where it is desirable to cut down
volume, sensitivity is not required.
Where sensitivity is what we are after
we also want as much volume as can
be secured. The dual resistance has
two separate arms, one of which is
always at zero when the other is oper-
ating; tuning in one direction in-
creases both sensitivity and volume;
turning in the other direction de
creases both of them

There is ~(ill further
factor operating to our advantage in
the fact Alnt tIu: method does not
introduce I o the grid circuit
or interfere \\nth sclcctmt\ and in
additition to that it does not effect
dial readings by detuning the circuit.

fortunate

g

External Cireuit Great Improvement

It would seem that this solution of
using an external circuit designed to
feed back energy of opposite potential
in such manner and amount as to
overcome or break down the regener-
ative action of the tube is in itself of
considerable importance, but when it
also adds a surprising increase in the
transfer of energy per stage there is
a consequent great increase in ampli-
fication.

(Continued on page 175y




Notes on Wavetraps
Their Theory, Construction and Method of Operation

WA\/E TRAPS aid considerably
in the tuning of radio receiving
sets that are not inherently selective
and in The Irish Radio Review an
article entitled, “All About Wave-
traps” gives many details on the con-
struction of these instruments that will
be. mlcrc:tmﬂ to everyone. The article
follow:

Every serious amateur needs a wave
trap sooner or later; and it is for those
radio workers who wish to increase the
selectivity of their sets that this article
has been written.

Tf it is necessary to write with the
strictest degree of truth, it must be
said outright that the title of this ar-
s, perhaps, a little in the natur
of a misnomer. It would be impos-
sible to write down within the confines
of these pages everything concerning
the theory and working of interfer-
ence eliminators or wave traps, as ﬂwy
are more commonly and happily called.
For one thing, space in this journal,
like life, is not exactly unlimited, and
there are quife a number of
concerning the mathematical

vave traps which the radio
amateur, and more especially the be-
ginner in the science and pastime of
radio, does mot ordinarily require to
study.

But, nevertheless, it is proposed in
these columns to put into a concise
form that which may well be called the
applied theory of wave traps and re-
jector circuits, and also to give brief
instructions for the making and oper:
tion of one of these almost indispen:
able instruments.

Wave traps are used at the present
time simply hccaw in all radio sets
there exists a deficiency which has not
yet been overcome by radio inventors
and scientists. That deficiency
be seen in the fact that very few prac-
tical wireless circuits are really selec-
tive in the strictest sense of the term.
With an ideally selective receiver, it
would be possible to operate the set
under the nose, so to speak, of a broad-
casting smmn and to receive far di
tant tra ions at will without be-
ing _‘ammed" by the local station.
really selective receiver would pick out
a station transmitting on, let us say, a
wave length of 500 metres from st
tions transmitting wave lengths of 495
and 505 metres respectively. But with
an ordinary radio set such a feat is im-
possible, or almost so at any rate, and
it is only with the assistance of a care-

is

fully tuned and operated wave trap
that such a feat is placed within the
bounds of poss

e
The Fundamental Principle

A wave trap, or an interference elim-
inator —call it what you will —is

extra inductance and mpacn) in the
aerial circuit of the set, they all
operate the same way, |.c,, hv abm b-
ing the unwanted radio energy from
the aerial and by allowing to pass that
which is required by the operator.
The extra “rejector” circuit must be

VARIABLE

TERMINALS

CONDENSER

Htstsaions by Conrtcsy o The Trh Radio Tovicw Urland),

Fig. 3. A simple wave trap for ordinary use

merely a simple little instrument which
is attached to a radio set, or else in-
cluded bodily in its circuit, and by
means of which any interfering sta-
tion can be cut out at will. With an
efficient instrument of this type it be-
comes possible to cut out completely
the broadcast from a local station and
to receive other and more distant sta-
tion: ithout the use of a wave trap,
it is ;:cv\cmll' impossible to attain this
end, and this characteristic non-selec-
tivity of any ordinary radio circuit is
more greatly in evidence the closer the
receiver is {o the interfering transmit-
ting station.

In theory, all a wave trap consists of
is a device by which an extra amount
of inductance and capacity in a con-
trollable form can be introduced into
the circuit of the receiving set, or,
more strictly, into the aerial circuit of
the receiving installation. There are
many different ways of arranging the
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connection with broadeast receivers.

placed in parallel or in series with the
aerial circuit of the receiver.
jector circuit, which comprises _the
wave trap, is separately tuned, either
by altering the amount of its induct-
ance o its capacity, to the wave length
of the interfering station, and the in-
terfering signals are absorbed by the
trap and passed to earth, whilst the
wanted s]gnals are passed on to the
set, very little weakened, if any, in
>ucng(h and initial intensit

There are two main types of wave
trap circuits in use at the present time.
The first contains two separate cir-
cuits arranged in parallel with the
aerial and ground of the receiving set.
One of these circuits is tuned slightly
above the wave length of the station it
is desired to receive; the other is tuned
slightly below that wave length. Such
a rejector circuit is illustrated in dia-
gram at Fig. 1
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It is somcwhm difficult to operate,
however, and by
form of mve trap or rejector circuit
is the one which is illustrated at Fig. 2
This circuit, as will be seen from the
diagrammatic illustration, consists of
an inductance coil and a variable con-
denser arranged in parallel, and this
arrangement of inductance and con-
denser is placed in series with the acrial
of the receiving set. The amounts of
inductance and capacity may be mddt‘
variable by means of employing
tapped inductance and a variable con-
denser. Generally speaking, however,
it is more practicable, and more effi-
cient, for most purposes, to employ a
variable condenser and a fixed coil, the
necessary tuning being effected by
means of the condense

How to Make a Wave Trap

A simple home-made wave trap.
working on this princple, is shown in
the photograph, Fig. 3. In this in-
stance, it will be noticed that the in-
strument ts merely of a small
panel mounted vertically on a wooden

base. The size of the panel is ay pproxi-
mately 5 by 3% inches, while the base

measittes 5y 4 inches, the latter being
about 134 inches thick,

A

Receivin
set 7

iH

Fig. 2—Diagram of simple
wave {rap showing ...m..... ‘., ‘connection
to recerving

The condenser is mounted on the
panel in the usual manner, and two
binding posts are provided, one for the
acrial lead and the other for the lead
to the receiving set.

The matter of mounting the induct-
ance coil in the wave trap is a process
of ndividual preference. The instru-
ment illustrated was constructed in a
few moments, and therefore the neces-

coil is merely tied on to two pro-
of metal about two inches

]cctmg str
in leng!
If a very neat wave trap, however,
ired, a coil holder may be
mounted on the wooden base of the
instrument behind the condenser, and
the coils will be rapidly and con-
veniently changeable.

The wiring of the wave trap will
readily be followed from a glance at
the diagram, Fig. 2, and the mode of
attaching the wave trap to the receiving
set will also follow from a study of
that diagram,

How to Operate the Trap

The wave trap, made as above, is
connected up in series with the aerial
and the aerial binding post of the re-
ceiving set. Before connecting up the
wave trap to the set, however, the lat-
ter should be tuned as far as possible
to the wave length of the signals which
it is desired to receive without inter-
ference from any local stations. After
this end has been attained, attach the
trap to the set, and tune the trap by
means of the condenser knob to the
wave length of the interfering trans-
mi Finally, de-tune the receiving

The unwanted signals will now
be found to be cut out, and the desired
transmission may be tuned in on the

It is important to note, in passing,
that the wave trap is tuned i
unwanted signals, It thus “accepts”
them and passes on the desired
(to which it is not tuned) to the receiv-
ing set.

The operation of the wave trap is
simplicity itself. One cannot fail to
get good results from its use, and to
any radio amateur who has never ex-
perienced the freedom from interfer-
ence which such a simple little instru-
ment affords, the realization of the
fact will come as a pleasant surprise. .

Points to Note

In order to obtain the best results
with any type of wave trap, however,

there are several important points
which should be carefully borne in
mind.

The first of these is that the coil, or

coils, which are employed in the wave
trap should be composed of tllick wire_
:nl)our No. 20 or, better still, 8
This cuts down lhc Te-
in the circuit which
s e trap, and therefore
there is mno noticeable decrease in
strength of the signals obtained from
the receiving set.

It should also be remembered that
it is better to have a greater amount of
inductance than capacity in the aerial
circuit. i therefore, it is
of the largest
coil possible in the wave trap in order
that a minimum amount of capacity
may be introduced by the condenser.

Generally speaking, for the purpose
of eliminating interference from local
a coil containing
about 50 turns of wire gives satisfac-
tory rcsulls s o eome Kb
nof easy to generalize on this ques-
tion. The best results will be obtained
by employing a coil of such a size that
it allows the wave trap to be tuned up
to the wave length of the unwanted
signals with the minimum amount of
capacity from the condenser,
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The condenser itself should have a
capacity of about 0005 microfarads.

E\er\' commection in the wave trap
should be well soldered in position, for
it should be remembered that the in-
strument is placed in series with the
aerial of the set, and thus if any energy
is absorbed by loose contacts in the
trap, the signal strength obtained in the
*phones will be decreased in conse-
quence.

© Rejector Circuit

G

Fig. 1.—A two-Cireuit wave traps dia-
ram.

Any form of wave trap can, of
course, be included in the actual cabi-
net of a radio set, and in this form it
can be put out of action by means of
a switch, but, generally speaking, the
amateur will generally prefer to con-
s wave trap as a separate unit
which can be readily attached and de-
tached from the recciving set. By
adopting this procedure, many different
types of wave traps may De experi-
mented with until the most satisfactory
one is found.

But, in conclusion, however, it may
be remarked that, for all general pur-
poses, and especially for cutting out
local transm ns, a wave trap built
on the lines indicated in this article will
always afford real satisfaction to the
amateur from the threefold point of
efficiency, portability and inexpensive-
ness. A neater and a more handsome
instrument may casily be made, but
not, for general purposes, a more effi-
cient one,
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The Importance of the Loudspeaker for Radio

By S. B. TRAINER*

S a result of the development of

the radio industry which has
brought lnlo use radio sets that can re-
ceive long distance broadcasting with
considerable volume, it has become
possible now to use a loud speaker for
almost all ordinary radio reception.
Ordinary radio reception is now of
such volume on a receiving set as to
make headphones uncomfortable to
use, so that the development of the
use of the radio loud speaker has been
very fast.

It has been necessary therefore to
give greater consideration to the loud
speaker as a part of a radio set than
ever before and the manufacturers of
loud speakers have been engaged in a
mass of research work, in order to de-
velop the loud .\pcak(r to the point of

ood radio reproduction where radio
broadcasting can be reproduced from
a receiving set of a quality to do jus-
tice to the excellent sets that are now
on the market.

Many points have had to be investi-
gated in connection with the manufac-
ture of loud speakers in order to ac-
complish the desired results. In order
to obtain better radio reproduction, it
has been necessary to perfect, not only
the reproducing Uni( of the loud
speaker, but the a art of it,
which is cmnmonl\' ca]lu] (]u horn.

The Unit of a loud speaker that will
reproduce radio reception well must
be so constructed as to meet certain re-
quirements to get proper results. As
a loud speaker is naturally bought by
the user with a view to long and con-
stant use, it is naturally important that
the reproducing Unit, so far as the
internal parts are concerned, should
be ruggedly constructed and not sub-
ject to being put out of order by mis-
handling. Ruggedness of construc-
tion of the Unit therefore is impor-
s the diaphragm of a loud

cal tes
the air column in the horn to pm«luce
sound, it is natural that the diaphragm
must be made of a material to receive
the impulses from the magnets so as
to reproduce in all fineness the varia-
tions of the electrical impulses. The
size of the diaphragm of a loud speak-
er Unit is also an important factor, as
a diaphragm of the proper thickness
and of the proper diameter will pro-
duce results superior to the results to

President, The Amglion Corgoration of America.

be obtained by the use of a dia-
phragm of improper thickness and
diameter. As the diaphragm repro-
duces what is transmitted to it from
the receiving set through the magnets
and pole pieces, the method of m‘ n-
ing the diaphragm in the Unit

most important factor. When a e
phragm is so held in the Unit as to be
permitted to bend from edge to edge
and to be allowed to flex freely, great-
er sensitivity and greater volume and
greater clarity of reproduction are the
results.

As sound from a loud speaker is
produced by varying frequencies or
air waves in the air column, it is
sirable to have such air waves trans-
mitted through the horn without being
affected by cross vibrations of the
horn itself.

As the reproducing Unit produces
sound by vibrations of the diaphragm,
naturally the Unit as a whole vibrates.
In order to eliminate interfering vib-

dern type of loud spe:
rations of the horn, the best results in
sound roduction can be obtained
only by insulating the vibrating Unit
or mechanism from the horn of the
loud speaker. A common method of
doing this is by having a rubber bush-
ing or insulator hetween the Um( and
the small end of the horn. Even this
does not overcome the air waves in
the horn, causing vibration in the horn
and the flare or the bell of the loud

0 eliminate this interfer-
ibration or resonance, the flare
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or bell is made of a material which
does not naturally vibrate. Either
wood or hard rubber or fibre are ma-
terials commonly used to obtain this
result. By the use of a rubber in-

Htstatin by conrtesy of The Amslion Corporation o

A reproducer it for ue
Ik a phonvmea

sulator or bushing between the flare
and the elbow of the loud speaker,

further interfering vibration or reso.
nance is avoided.

The acoustics of a loud speaker
have come to be one of the most im-
portant factors that makes the differ-
ence between a good loud speaker or
radio reproducer and one that is not
50 good.

Length of air column in relation to
the taper of the horn from the small
end to the outlet must be scientifically
worked out. The relation of the size
of the small opening to the size of the
large opening of the loud speaker
must also be in proportion to the taper
of the horn.

From the above it can easily |

be s

v n
therefore, that the manufacture of a
satisfactory loud speaker or radio re-
producer must be based upon certain
scientific factors which are known to
make the difference between a snnd
loud speaker and one not so good. Tf
a loud speaker is constructed so as
to embody the various features above

described, the user can depend upon
getting satisfaction using the loud
spuakl‘r in connection with his radio

Beciuse ot ihs imortance of 1t
loud speaker for present day radio
reception, those who give attention to
the_points above described and who,
while doing so, employ quality mate-
rials and quality workmanship can be
d to have their product popu-

expect
lar with radio set use

(Continued on page 130)



A Simple But Powerful Toroid Set

By H. K. RANDALL, M.E, in E. E. Assoc., Member L R. E.

Y far the best circuit devel-
oped this year are to be found
embodied in receivers which are be-
ing turned out in complete set form by
some of the larger manufacturers.
Not all of these manufacturers look
with favor on the publication of the
circuits they are using, and in some
cases these circuits are difficult for
the home builder to follow exactly.
Radio Review is, however, enabled
to present on this page a circuit whlch
is exactly that used in one of the most
sets, the All-

built from parts easily obtainable on
the market. These \llgh\ changes are

Htustrations by Courtesy of 4l

formers, and

Panel view of the -Tube

i wwire:

Set. The Dia

alves of the seale 0

erican Radio Corp., (Chicago, L)

1 the clean-cut appenrance, due o the well-sbielded con-
oo & w d close to the sub-

¢ have both

are of the 3000 t
s part of dial, for visthility.

not such as to affect the performance
of the receiver in any way, and if the
set is laid out as indicated on the pho-
tographs, and is carefully wired in ac-
cordance with the diagram, its perfor-
mance should equal in every way that
of the manufactured set.

There is nothing very unusual in the
diagram itself, except the way in
which three fixed condensers, shown
in the diagram as C4, and C7, are
used to by-pa pattery and at
tendant wiring. As seen in the dia-

ram, these three conden are all
in par'\llcl with each other. In fact,
however, the 1 mfd. condenser C7
is connected across the B battery at
a point near the battery terminals,
while the .002 condensers are placed

aEm; -Lyrie
ansformer Type

AFT: .m..m.-.u., ric  Au-
“Transformer Tspe
500

Parts Required for the Set

5 s, S01-A tyve,

—When
r«“‘ er Tubes

baticry

All-American
o

enden by

using:

Sockets:

<0 as to run directly from the post on
the Toroid Coil marked -F to the -F
post on the tube socket. Together
with the natural tendency of good
Toroid Coils to exclude c\trmemh
signals, these fixed condensers have
a remarkable effect in making for
quiet and clear reception.

The unusually clean-cut appearance
of this set in the photographs is due

L2

to the effective use of the sub-panel

Al

el

MODEL "R
CIRCUIT.
TUNED RADIO,

FREQUENCY A-

B
45

Cirenit Used in the new All-American Receiver (Model )
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Acr-AnzricanCondensers,with their
L shidippbies (see akecch st ot

requirenotensioning, Thereis nosensa-
tion of raisinga weightor letting it fal.
Compactness, also, far exceeds that of
rotortypes. (Seedimensionsonsketch.)
Efficient shielding prevents the touch
of the fingers from affecting the tuning,
and protects the plates permanently
from dust or damage.

Taking full advantage of the 360° ro-
tation, there is an Art-AMERICAN Dial
with wapscalsbochon theuppe hal
where they are always visible.

Used with the Arr-Amzrican Toroid
Coils, these Condensers_space out
equidistant on the dial all wav
quency channels from 550 meters do
even to 175 meters. Powerand selec-
tivity are greatly improved through
the absence of stray magnetism

ALL-AMERICAN
ToroID COILS
$3.50

ype C-35 Maz.
Thicrofarads  (Min,
‘mmt, at 400 meters) .

Tovers. R-500.

ALL-AMERICAN RADIO CORPOIE%’I;](“?N, 4227 Belmont Avenue, Chicago, Illinois
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construction, with parts of a type
suited to it. The sockets have their
binding posts inverted so that filament
wiring is all brought underneath the
sub-panel, and the Toroid Coils as
well as the audio transformers have
their binding posts so placed that
short leads can be run through holes
in the sub-panel,

Laboratory-grade transformers are
used in both audio stages. These in-
struments can be relied on to give tone
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quality not exceeded by any other
type of coupling, and five fubes in
this kind of a set may therefore be
said to do the work of six in sets
where a smaller amplification per
audio stage is obtained. The conden-
sers used give a strictly straight-lin
frequency characteristic with 360° ro-
tation, réndering entirely unnecessary
the use of any vernier mechanism,
and thus slmphf)mg the set still fur-
ther.
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The Importance of the Loudspeaker
for Radio
(Continued from page 127)

No factor is quite so important to-
day in the radio field as the need for
better quality and better workman-
ship.

Tf radio users will insist upon buy-
ing only loud speakers of R
and high quality, they will not only

obtain greater satisfaction in the use
of loud speakers but will help to en-
courage the continued efforts on the
part of manufacturers to make their
products better in order to be success-
ful in busines:

Build Your Own

Super-Heterodyne

Here’s a book
that gives you
all information

This is the big book of instruction
and information on the various
standard “supers”
today; a complete; up-to-t
ute, impartial 64-page book cover-
ing all the builder or user of this
type of set might want to know.
The Super-Heterodyne is written
by a radio authority who not only
has years of trade and practical
experience but is constantly de-
signing modern radio apparatus
It is a handy, useful size,
iches, printed clearly, profusely
illustrated, easy to read and bound
with a handsome two-color cover.
This s the very latest of the com-
plete library of Experimenters’
Handbooks on radio, These books
are complete practical guides to
almost every important phase of

in common use

5%x7%

Price 25c¢

SOLD BY ALL RADIO AND
NEWS DEALERS

radio and reception.

Published and Distributed by
The Consrad Co., Inc.
Sole distributors for the E. I. COMPANY

64 Church St., New York, N. Y.




How to Solder Properly

By P. C. RIPLEY *

N the construction of a practical
and efficient radio_receiver, sol-
indispensible. It is that sub-
binds the mechanical
et, making them im-
pervious to o: dation. Oxides, we
know, are the very poorest sort of
conductors for electrical energy, and
mechanical joint, no matter how

der
stance which

secure, cannot prevent the encroach-
ment of our ever present friend oxy-
gen.

That solder is indis

pensible will,
doubt, be assailed by some; yet, if
you will take the trouble to examine
by the leading manufac-

}el\ on solder to protect their joint:
Be assured, that if there existed a
better method, it would be adopted,
and the ratio would be reversed. In
a compact radio receiver there exists
unn— a limited amount of space in
hich to manipulate pliers or other
s to tighten mils oF D g
posts, gi rise to the chance for in-
seeure electrical connections. Coupl
this with the fact that these will in
a short time oxidize, you can readily
see why a soldered joint is imperative.
Regardless of whether you use lex:
ible, insulated, wire or the more com-
mon tinplated bus bar, to properly
protect your joint or connection

Solid Wire Solder Spool

solder must be used. You, who want
distance and the strongest and purest
tonal qualities, can readily appreciate
the obstacles a few insccure or oxi-
dized connections nt to the travel
of thoss feeble radio currents. o
not confuse oxidation with common
corrosion or rust—such as you have
noted on articles of iron, for the
metals of which your radio will be
constructed, will not present any such
Startling evidence of oxidation. Yet,
it will be present just the same, offer-
ing its resistance to the radio cur-
rents

The mere fact that a radio_joint
has some solder melted on it, will not
be a guarantee that it is a perfect joint
for radio conductivity. To be effec-
Reszareh Engineer, Chicazo Solder Co.
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tive, it must be properly applied and
suitable materials must be used in
forming it. For the novice to suc-
cessfully solder, it is essential that he
know something of the composition
and characteristics of solders and
fluxes. Also, as an aid in their appli-
cation, he should be acquainted \\xth
the correct tools and their
Soldering, in the minds of many, con-
stitutes an accomplishment akin to th
black arts of mediacvalism, but
they will take the p:um !o secure the

Rosin Core Solder Spool

o, for you, who wish to build an
efficient radio receiver, it will be ad-
visable to follow the accepted and
proven methods of our leading radio
authorities by using solder bonded
joints.

Solder

Solder is an alloy, composed usually
of the two metals, tin and lea

two metals are combined in variable
proportions, which reflect certain well
defined characteristics in the alloy,
and are a controlling factor in the
selection of the solder for' speci
purposes.

One of the vagaries of nature is
manifested in solder, for it possesses
a lower melting point than either of
its component metals. Other metals
may be added which will bring about
a further lowering of the melting
point; but, in doing this, we effectu-
ally destroy some of the desirable at-
tributes ordinary tin and lead mi
tures manifest. So, we may at once
dismiss from our consideration solders
of a lower melting point than are ob-
tainable with tin and lead combina-
tions.

In your purchase of solder, it will

e wise to select a product that the
L R use,
as he has conducted exhaustive ex-
periments to determine the correct
proportions of tin and lead which will
give you good results. Beware of cheap
solders, for, oftentimes, they are made
from reclaimed metals, and may con-
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tain metals other than lm .and lead.

ese may raise ing point,
rendel the alloy brittle de(ract from
its flowing quality, or give an increas-
ed resistance to the flow of your del-
icate electrical currents.

Hiustrations by of Chicazo Solder Cou

e
Sotder

The more common forms in which
this commodity is offered for sale
are: bars, wire and ribbon. The bars
usually weigh from a pound to a
pound and a half per bar, and present
a form that is not readily adaptable
to the uses of the radio ‘set builder.
We would not recommend the pur-
chase of solder in this form for the
average radio construction. Next, we
der in the form of a wire,
type will be found much more
convenient to handle than the bar.
The ribbon type will probably meet
with the approval of every enthusiast,
and is a most adaptable form of solder
for radio construction. One advantage
in the purchase of the wire or ribbon
type is, that, it may be secured in
smaller amounts when purchasing
solder. Both wire and ribbon solder
may be purchased whuh contain their
own flux (rosin), and offer a most
o Bt procure-
ment of these two essentials for your
mldmng

wise procedure for you,
o nothing of solders, is to
demand a trade-marked article, made
of virgin metals, carrying the manu-
facturer’s endor.
able for radio use.
assured of securing a correctly made
article.

Fluxes

Under the heading of fluxes comes
one of the most important factors of
success or failure in soldering. Flux
is that substance, whose duty it is to
dissolve the oxides which occur on the
surface of the parts to be joined with
solder. When the oxides are dis-
solved, it enables the solder to enter
the minute pores of the metal surface,
effectually sealing it against the pene-
tration of oxygen.

Fluxes range in character from
very strong acids to very mild acid
Dearing substances. For radio use,
‘we must have a flux which is non-
corrosive, and which in its use will
leave a residual matter that will have
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no tendency to collect moisture, dust
or other foreign material. his is
imperative. There have been
some ineffectual efforts to neutralize
the stronger acids and use them, but
to do this is to court disaster. Simply
because you incorporate alcohol or
ammonia in these stronger acids to
the point where they appear neutral,
does not assure that the residual mat-
ter will be neutral after the heat of
the soldering operation has driven off
the alcohol or ammonia. So, let us,

at once, forget the stronger acids as

Rosin Core Solder in roll form.

being entirely unsuited to radio use.
Next, we come to the pastes or semi-
viscous fluxes, which are ancther
form of compromise in an effort to
use the sharp acids. These contain
a more or less limited amount of the
Strong fluxing materials, suspended
in some organic grease or wax. The
popular idea is, that the presence of
these greases, will prevent corrosion
on the work. Unfortunately, t
not true, as the acid content of these
compounds will corrode even if en-
veloped in grease, as the heat of the
soldering operation does not change
their chemical structure. Some manu-
facturers of these acid bearing pastes,
have been so bold as to advertise their
wares as being absolutely non-corro-
sive and adaptable to radio use. This
is misleading, and the radio enthusiast
should view all pastes with suspicion

ux for radio
est the man-
ufacturers’ claims regarding the cor-
rosive action, simply heat a small
amount of the paste and some solder
on a piece of German silver and set
aside for thirty days. The result will
be startling.

Still another bad feature in the use
of paste, is the fact that the organic
greases or wax that are universally
employed in its manufacture, over-run
when heated onto the nmnhtmg mate-
rial of parts and wires. This breaks
down or rots these msuIntmns, and
will manifest itself in no uncertain
manner at a later time. The active
acids in these pastes usually have an
affinity for moisture; and, as they are
deposited in a thin film over your
parts in the soldering operation, they
will induce dielectric losses. To at-
tempt to remove them with alcohol,
simply tends to spread them over a
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greater area, often into the parts them-
selves. Grease also forms a very ef-
ficient collecting agency for dust and
Fforeign matter, which may bring about
Still further losses through leakage of
these radio currents.

The leading manufacturers and ra-
dio engineers have spent large sums
in experimental work, and have con-
ducted exhaustive tests to determine
the best flux for radio use; and, they
are almost unanimous in acclaiming
rosin the safe and sure radio flux.
Contrary to popular belief, rosin is
acid—or rather contains acid in its
natural structure; yet, its physical
characteristics are such, that, it is non-
corrosive in action. Rosin is a rather
complex mixture of a number of dif-
ferent substances, and these undergo
certain changes when subjected to
heat, light, age and atmospheric con-
tact. The action of these forces will
materially alter, or destroy entirely,
the good fluxing qualities of a rosin,
The United States Department of
Agriculture recognize some twelve
standard grades of rosin, Of these,
there are only a few which have the
necessary qualities to malke them ef-
ficient fluxes. This of course, pre-
sents a problem to the novice in the
lection of a rosin which will serve
as a flux.

Here is where a rosin-cored solder
will lead the way out of the difficulty.
The manufacturer of this solder, in

Phantom View, and Description

either the ribbon or wire type, care-
fully tests all rosins which enter into
his solder, and uses every precaution
to maintain and insure the retention
of its highest fluxmg qualities. Should
the radio enthu urchase bulk
rosin, he must remembw that age is
detrimental and should demand fresh
rosin. Also, that the darker grades
are the least active as flux

Now, to enumerate the distinct ad-
vantages of rosin as a flux, they are
briefly these: Non-corrosive and the
residual matter exhibiting no tendency
to gather moisture, dust, or foreign
substances; and, if proper grade is
used, and while not quite as rapid in
action as the stronger acids, it will
prove to be a very efficient fluxing
material.

Selection of Tools

In the selection of tools with which
to transmit heat to the work to be
soldered, we have three, more or less,
distinct types as follow: A torch

AND RADIO LISTENERS GUIDE AND CALL BOOK.

throwing an open flame, the conven-
tional Jfype of soldering iron which
rbs heat from some source and
acts as a conveying agent to the object
to be soldered and the electrically
heated iron.

The torch is more o less impracti-
cal, as it is too hard to confine the
flame to the area to be soldered with-
out damage to the surrounding parts.
Also, it produces excessive oxidation
and is apt to carbonize the work as
well, unless it is operated by an ex-
perienced operator.

The ordinary iron, with which we
are all more or less familiar, offers
the most inexpensive and cfficient
means of heating our work. For the
set builder, who has only an occa-
sional use for a soldering tool, we will
recommend this type of iron.

An electrically heated iron has the
advantage of holding a more or less
constant heat, but its initial cost is
considerably higher than the ordinary
type of iron. Those of you who care
to invest in one of these, will find that
you possess a very handy tool. There
are eclectrically heated irons on the
market today that fail to generate
enough heat for the heavier soldering,
and we want to caution you to bc
sure that in purchasing you secu
one of ample capacity. This, too, il
apply in the purchase of an iron of the
ordinary type.

A long or slender point on an iron
must be avoided, as it will not trans-
mit the heat with enough rapidity to
give good soldering results. Failures
in soldering where a good solder and
flux are used, are often traced to the
Tack of heat in the object to be solder-
ed, thereby, failing to allow the solder
to flow properly.

So regardless of what type tool you
employ, the prime factor in securing
a properly soldered radio joint is to
bring the work to a temperature where
it will melt solder itself.

Application of Solder, Flux and Tools

Now, we come to the application of
our solder and flux with the aid of
our soldering tools and skill. If we
will bear in mind this one very im-
portant fact, we cannot fail to accom-
plish a perfectly solder bonded joint;
and, that is, our work must be hot
enough to flow solder.

First, let us give some serious at-
tention to our iron shape as this has
a very important bearing, altho, it sel-
dom is given much consideration by
one not experienced in the use of
solders. In the following illustrations
Fig. 1 shows a correctly shaped iron
point, while the one in Fig. 2 should
be avoided.

The iron in Fig. 1 having a more or
less blunt point, will present a maxi-
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mum of surface to the work through
which it can deliver its heat and bring
about a suitable temperature in the ob-
ject to be soldered, before radiation
i carry the heat away. The

om
iron in Fig., 2 with its longer and
slenderer point, will only make a lim-
ited contact with the work, and radia-
tion may be so rapid as to defeat our
object of heating the work to a solder
melting temperature. t will
be an insecurely soldered joint, and
what is commonly termed, a rosin
joint.

e

Fig. 1,

After we have secured a_ properly
shaped point, we must next see that it
is solder coated to prevent the forma-
tion of oxide on its working faces.
Oxides not only being bad electrical
conducmn, are also poor conductors

f heat, and their presence on the
workmg faces of our iron may defeat
our efforts to heat our work prop-
erly. When solder is coated or tinned,
the solder has a tendency to web be-
tween the iron face and the the work,
and will .take care of the irregular
surface of either. This assures us of
a maximum contact for the flow of
our heat. To secure this solder coat-
ing, heat the iron; and, with a file,
smooth the faces. When you have
removed all of the oxides, and_the
metal shows that it is clean and bright,
apply your rosin-core solder to the
faces until they are coated. Should
your iron later become overheated
and this film of solder destroyed or
oxidized you will observe, that it loses
its efficiency in heat transmission.
Before attempting to use it further,
it will be necessary to renew this film
of solder, following the method out-
lined above.

Next, let us consider the proper
handling of our iron. We must bring
it in contact with the work in such a
manner that a maximum of surface
is presented for heat transmission.
Fig. 3 illustrates a correct contact,
while Fig. 4 shows a poor one.

Tn Flg. 3 the iron face lies flat on
the work, giving a maximum contact
for the flow of its heat. Tn Fig. 4
only the extreme point of the i u—on is
in contact. This limited contact can-
not allow for a great enough flow o
heat to overcome the radiation in- the
work. So, remember, we must give
the iron a chance to transmit the heat
that is stored up in it, to the work,
by bringing in contact all of thc face
surface our worl

When p‘plymg solder and flux to
the article to be soldered, the fluxr
must come in actual contact with the

joint or object to be soldered. The
sole reason for the flux is to dissolve
the oxide film that is on the surface
of the work, and if we destroy our
flux before we have accomplished the
soldering operation, we are certain to
fail in securing a well soldered joint.
Now, rosin is disintegrated with heat,
so0 you see there is a time limit which
must not be overlooked in applying
our flux and solder. Do not apply
solder and flux to the iron; apply it
directly to the work after it has at-
tained a temperature where it will
melt the solder. We are not interested
in melting solder and flux on the iron;
what we want is a securely soldered
piece of work, and the easies
secure this is to apply the solder and
flux directly to the heated joint. If
the work is of a nature that demands
we carry our flux and solder to the
work on our iron, let us so arrange it,
that a minimum of time elapses be-
tween the picking up of these and their
application to the work. When melt-
ing these onto the iron, be sure that

Fig. 2.
the iron point is directed more or less
downward, so that, they will have no
tendency to run up the body of the
iron. Doth flux and solder must be
concentrated at the point in order to

Fig. 3.

secure the best results. Also, instead
of picking the solder off the coil with
an upward stroke, do this with a
downward stroke; and, then, your
rosin will not have to run around the
entire point to get to the bottom face
where we must have it. As a sugges-
tion to the set builder, we would dis-
courage this as being more or less im-
practical. However, if he wishes to
use this method, let him first do a
little practicing and carefully note xhc
action in this method. Take a scrap
of tin or copper, and with a hot iron
try carrying the flux and solder from
your spool of rosin-core solder. You
will note that the instant the solder
and flux have melted onto your iron,
a film of white smoke is pfoduccd
Your rosin has started to disintegr:

and when this stops, you will find 7
the residual matter on the iron poss-
esses no fluxing power at all. So, if
you wish to use this method, you must
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get your solder and flux to the work
before disintegration is complete.

Next, try heating the scrap of met-
al with the iron, and as soon as it
reaches a temperature where it will
melt solder, apply your rosin-core
solder duLclIy to the work at the point
of its contact with the iron. Do not
remove the iron from the work until
the solder has spread out evenly and
smoothly. After a little practice with
this method, make a comparison of the
two_methods outlined and you can
readily see the merit of apy the
solder and flux directly to the joint,

Still another method, which we
would suggest as a substitute for the
one mentioned, would be to tin
or solder coat the two parts to be
joined at their point of contact. Then,
bring the two solder coated surfaces
in contact with each other, and apply
the iron until enough heat is trans-
mitted to knit, or flow, the two to-
gether. There is usually enough ros-
in clinging to the surfaces to success-
fully flux the operation,

Parts presenting nickel-plated or
brass soldering contac(s, should be
avoided as much a: s as the
ies of s metalin e respond
to rosin flux readil n the case of
Tl Bl e e
with a file, and then, you will find
that the base metal will solder much
easier. Should it be necessary to sol-
der on these metals, remember, that
it will require a great deal of patience
to make a good joint. Often, you wi
be presented with the problem of s
daind oo meled dasineoed o nbbe
insulated wires. Before making any
attempt at soldering these, we must
first clean them thoroughly. In the
case of the enameled or lacquered
wires, all that is necessary is to scrape
or sandpaper until all the covering
material is removed, and the surface
is bright and clean. For rubber in-
sulation, simply cut this away and
treat as you did the enameled wires.

Fig. 4,

Another point which might be well to
bear in mind is the activity of copper
as a conductor for heat. ~This metal
is one of the best heat conductors we
have; and, as the wiring of our radio
Exted ol always of this metal, we
must into consideration the
greater, proportionate amount of heat"
‘we must apply to overcome radiation,



Variable Resistance in Radio Circuits
By ARNOLD E. PFEIFFER

e
O common is the knowledge that
esistance in radio circuits makes
for inefficiency that even the rankest
layman has learned to scrape the end
of his aerial lead-in before connecting
it to the set, but xhe rankest layman
has yet to learn t sistance, prop-
erly applied, will do
ciency of a receiver. Resistance in
radio circuits is altogether undesirable,
in certain parts of circuits, in other
parts it is indispensible.

Take, for example, the condition
known as distortion, the condition that
manifests itself in slurred words and
ragged music and which is character-
istic of almost every commercial re-
ceiver on the market today. Resist-
ance will remedy that!

Radio set manufacturers—except-
ing those that make extremely expen-
sive sets—do not, for some unaccount-
able reason, incorporate in their sets
certain refinements that would add
greatly to the fidelity of reproduction,
and which would enable you to hear
the broadcast offering in all the beauty
of its original delivery—not the way
you hear it now, often distorted to
frightfulness. And as the set manu-
facturers do not take the trouble to add
these refinements, it is our purpose in
this article to tell you how to do it
yourself, so that you, too, may enjoy
to the fullest extent the art that stands

alone in its possibilities for pleasure
and entertainment.

AUDIO
_TRANSFORMERS

see two devices called “audio frequen-
cy transformers.” They are easily dis-
tinguishable from the other apparatus
in the set because of the large iron
cores which are a part of them. These
audio frequency transformers function
in the circuit to step up the signal
strength after the signal is detected or
rectified by the detector, and therein
lies the trouble. Set manufacturers
use this system of amplifying the sig-
nal to loud speaker proportions for no
other reason than that it is the cheap-
est and because every other set manu-
facturer uses it! The system is all
wrong.

Transformer coupled audio fre-
quency amplification, when carried

+8

90V,

+B

45V,
A

-B

SWITCH——

Wiring diagram showing Clarostats shunted across the tiekler and the secondary of the last audio frequency transformer.

Take the condition Lno\\
“squealing” in tuned R.F.

L e

ed, an
listener-in frantic because he can’t
clear the signal. Resistance will rem-
edy that!

How often have you felt that you
could get a louder and clearer_ signal
from your three-circuit tuner if only
it would not “plop in self-oscillation
s0 suddenly, if only it were possible to
approach the spﬂh over”  point
more gradually.  Resistance will
remedy that !

One could fill pages with the ills of
radio that can be remedied by the
proper application of resistance, but
the three subjects mentioned are those
most common and mo t likely to be
encountere o begin, con-
sider the subvect of dx:tomon

The First Requisite

Does any one take issue to the state-
ment that the first and prime requisite

a radio set should be the fidelity
with which it reproduces broadcast
song, speech and music? T think not.
Hunting for distant stations is fascin-
ating, hair splitting ;elec(lwn r de-
sirable, but after all a_set’
reproduce music clearly 'md w)(hout
distortion is the greater achievement.
Kings and emperors of a generation
ago had not at their command the
singers, the orators, the musicians and
the entertainment that the average
American has today at the flip
dial. These singers, orators, musicians
and all the host who serve you, serve
you to the best of their ability—why
should you not hear them from a set
that does justice to their efforts?

Tf you look into your set you will
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through to two stages, cannot give
distortionless reproduction, becatise
transformers amplify some frequencies
to a greater degree than others. Onc
stage of transformer coupled amplifi-
cation, howeer, will not distort, or
rather its distortion will not be audible
to the average unpracticed ear, but
where amplification is carried through
to two stages, the distortion produced
by the first transformer, little as it is,
will be built up to greater proportions.
by the second, owing to the increased
distorting qualities of successive stages
of transformer amplification.

Suggesting a Remedy

How are we going to remedy the
matter? We can, of course, rip out
the last transformer and substitute two
stages of resistance or one of impedance
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coupling—two, <lﬁges would be neces-

for sufficient volume—but not
is entail considerable ex-
effort and a
knowledge of wiring not possessed by
the average person, there is also the
possibility that lack of space in your
set precludes incorporating mmher
tube. Also, if you substitute re
ance coupling, it would be necessary
for you to employ just double the “B”
battery voltage you are now using.

ese radical changes, however, are

a hundredfold for the small expendi-
ture necessary.

Obtain a Clarostat, and either a
phone cord or a few feet of double
conductor lamp cord. Attach one set
of terminals of the cord to the spring
clips of the Clarostat. Slip the other
end of the cord through one of the
holes in the back of the cabinet. Raise
the cover of the set and determine
which transformer is nearest the hole
';rlmmmg the cord. Connect one ter-
minal of the cord to the post marked

not at all necesmry Tt will surprise “G” and the other terminal to the post
you how simply and effectively your marked “F,” one side of the
set can be changed from one that gives n—ansformer is slmply marked *“‘sec-
AUDIO TRANSFORMERS ==~
/ s BN
8 E’
+8
Ogov
+8
Ojsv
i
O-A
A two-stage audio frequency amplifer. circult showing how the tranaformers are matched

‘Clarostat.

poor reprodction to one that will rank  ondary,”
with the best. The simple addition of
a Clarostat, together with a few
minutes’ time, will end your dis-
torlmn troubles, and at the same time

ive you a volume control that will
stﬂnd od stead late at night, whem
it is xmpcrnuve that the nc|ghbms are

connect from post to post.
And that’s all there is to it
efore tuning in a :wnnl turn the

knob of the Clarostat all the way out,
that is, to the left. After the signal
is tuned in, turn the knob of the Claro-
stat slowly to the reverse, and note the
difference!

Tuned radio frequency receivers em-
ploy a circuit known as dio fre-
quency amplification,” which is a

m of amplifying the high or i
frequuncxc: to a considerable degree
before they are changed to the lower
or audio (audible) frcqucnc! The
radio frequencies can be d in
two ways, by the nnmned mtemagc
method ‘and by the tuned interstage
method. The only untuned methods
are those employing interstage resist-
ance coupling or interstage impedance
and resistance coupling, both of which
are inefficient and unsatisfactory on
broadeast wave-lengths because of the
internal capacity existing in vacuum
tubes, especially those of American

rostat across the
secondary of either audxo frequemv
transformer, we obtain, in effect, a
stage of impedance coupling, but with
this difference. It would be extremely
difficult for the average layman to ad-
just a stage of conventional impedance
coupling, 7.., a choke coil and grid
leak, to the point of maximum amplifi-
cation, and even were it so adjusted,
volume from the combination of trans-
former and coupler would not give
sufficient volume for our purpose.
JThis is true because impedance coup-
Ting, like resistance coupling, is equal
only to the amplification factor of the
tube used, there being no step-up ac-
tion as in transformer coupling. make, between grid and filament and

Towever, we may, through the plate and filament.
agency of a Clarostat, obtain not only It is the contention of some that
distortionless reproduction of all voice radio frequency amplification by the
frequencies, but sufficient volume as interstage transformer method is also
well, because by adjusting the Claro- in the ‘category of untuned systems,
stat to the proper point we are able but this contention can hardly merit
to strike a balance where all distortion  credence in light of the facts involved.
is eliminated and at the same time pre- potentiometer is absolutely neces-
serve some of the step-up value of the sary to the proper functioning of this
transformer. The Clarostat can be system of amplification, and this poten-
added to your set without disturbing tiometer is the tuning device in the
or disconnecting a single wire, and the system. A radio frequency trans-
benefits to be derived will repay you former has not yet been designed that
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will function properly on all broadcast
wave-lengths, favoring none, without
the aid af a supplcmemary tuning de-
vice. All in all, the transformer
method is generally considered ineffici-
ent, principally for reasons which will
be given later in the part of this article
devoted to the control of oscillations
by the grid bias or potentiometer
method.

In the conventional and popular
tuned radio frequency receiver the suc-
cessive stages are tuned and amplified
by either a variable inductance or a
fixed inductance tuned by a varying
capacity or variable condenser. Of the
two _the latter system is most widely
in favor, and it is upon this that we
shall concentrate our attention.

Radio frequency amplification is
effected, in tuned radio frequency cir-
cmtslhv tuning the antenna circuit to

quency to reach the detector, to the
exclusion of other froquenclcs and at
the same time amplif i
ably on the way. The system is effi-
cient, in so far as we have attained
efficiency in radio receivers yadmits of
satisfactory selectiv and is highly
sensitive to weak and distant s:gnals
But there never was an ointment with-
out a fly, and in tuned radio frequency
receivers we have the fly of self-oscil-
lation, or “squeals.” This self-oscil-
Tation is caused by energy being fed
back from the plate of the tube to the
grid when the grid circuit and the plate
circuit are tuned so that they are res-
onant to the same frequency. Mag-
netic coupling between the grid coil
and plate coil will also cause self-oscil-
lation on certain wave-lengths, but this
has been largely minimized by mechan-
ical development.

By tuning both the grid and the
plate circuit to the frequency of the
incoming signal we would get maxi-
mum amplification were it not for the
fact that self-oscillation takes place
mmmmmy before frequency reson-
and maximum amplification are
eﬂ‘ tnd Therefore it is necessary for
us to sacrifice a_considerable degree of
amplification which we would other-
wise obtain in order to prevent self-
oscillation, which causes the tonal
quality of the signal to suffer.

here are several ways of overcom-

ing this tendency to self-oscillation,
though no matter what method is used
it has the effect of limiting amplifica-
tion, some methods to a greater degree
than others. The oldest scheme is that
which employs a potentiometer in the
grid circuits of the tubes, where it func-
tions by introducing losses. The sys-
tem is inefficient, however, because the
applied potential on the grids of the
tubcs changes with the frequency or
ve-length, whereas the applied po-
Tlil ol o uaisite onenth
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amplifier AI:o its_adjust-
ment is cnm;\! and in some forms it
broadens the tuning cnmlderahh

Another method, and one in popular
favor, is that which neutralizes the
capacity existing between the grid and
plate of the tube, thus preventing the
feed-back which produces self-oscilla-
tion. There are several ways of doing
this—the Hazeltine method, the Rice
method and the superdyne method.
The last employs a reversed tickler
arrangement that feeds back counted
T, M. F. to the grid circuit, offsetting
the E. M. F. fed back through the in-
ternal capacity of the tube. This
tem, however, is very unstable and d
ficult to tune.

The Hazeltine system is basically
the same as the superdyne, differing
only in application, in that counter E.

. F. is generated to balance and neu-
tralize the E. M. F. that feeds back
through the capacity of the tube when
tuning approaches resonance. In the
neutrodyne or Hazeltine s\stcm the
means for feeding back this tml

i it

disadvantage.
oscillation is more pron
lower wave-lengths than on the high,
and it therefore becomes evident that
a circuit adjusted down to favor the
low wave-lengths in the matter of self-
oscillation will certainly not do justice
to the reception of high wave-lengths.

And so we must find an_efficient
means that can be used to limit the
radio frequency voltage that builds up
in the plate circuit and avoid the feed-
back through the capacity of the tube,
which causes oscillation.” A most ef-
fective way of doing this, and a way
that is rapidly coming into favor, is by
controlling the 1en<knu' to oscillation
by a variable resistance in the plate
circuits of the radio frequency tubes,
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CLAROSTAT

The Greatest Variable Resistor
the World!!!!

A RANGE OF FROM PRACTICALLY ZERO TO 5,000,000 OHMS.
(Ten times greater thon that of any other variable resistor)

WILL ELIMINATE SQUEALING, HOWLS, AND INSTABJLITY and onable you to pul ia
e set that you never knew existed.

WILL GIVE YOU THE GREATEST possmu: RANGE OF REGENERATION when connect-

ed across the tickler of your three &

king use of the pdnnépl fekler
reusuncc “controfled. Greatly su erloe to the oid style'et
ing tickler thre: i ’ o use the tickler

£ Rnockout” and somilor veceivers
Fop et R
e et Yo o Tesatpt o g
American Mechanical Laboratories, Inc.
285 North Sixth Street, Brooklyn, N Y.

tele booklet which
ps.

the resistance is not in the radio fre-
quency circuit and therefore will not
broaden tuning.

It is well at this time to mention a
type of tuned radio frequency receiver
which sold in such large numbers that
it is safe to assume ﬂmt a very con-
siderable number are in use. That is
the type that employs no method of
controlling oscillations, depending for
stable operation on so-called self-neu-
tralizing coils and upon the radio fre-
quency and detector rheostats. As all
who possess one of these receivers will
bear witness, they oscillate, and oscil-
late violently, on the lower wave-
lengths. The seli-neutrs
although they tend to minimize <c11—

eration and bringing in those stations

that are now obscured by squea

WhiSfles: “TF-yoi ‘ate the: poskensr ok

such a set or any other type of tuned

radio frequency receiver that is not

giving satisfactory i
e

operation use this
for stabifizing operation and
you will find a new joy in the greatest
of indoor sports. Sectire a good vari-
able resistance, one that has a working
range of from zero to five million
ohms, is mechanically sturdy and one
which, once set, will not change its re-
sistance. Get a good one or get none
at all. The writer uses a Clarostat,
and after months of dependable ser-
vice it still responds mcc]) to the will
of the operator.

,,
2

AERIAL
1 it 3
P s » s sk 3 s ol

+B| 2 1 +8
50\1
i I—"asv
R — 1

C== r—“—cz
= GROUND

Complete wiring diagram of a five-tube tuned radio frequency receiver employing Clarostat resistance controls.

where it serves to vary the voltage ap-
plied to those tubes. When the direct
plate voltage is reduced the instantane-
ous voltage differences between the
plate and the grid are reduced, curbing
oscillation. As two large by-pass con-
densers lead the radio frequency cur-
rent from the primary of the coil back
to the negative filament of each tube,

oscillation, do by no means overcome  In a convenient part of the panel
it, and turning down the rheostats to mount the resistance, which is R in
overcome the trouble not only does not  the drawing, marking carefully the po-
help but would be an inefficient way if ~sition of the holes, or if a_Clarostat,
it did. the hole, before drilling. ~Disconnect
Tt is particularly in sets of this kind the primaries of your radio frequency
that a variable resistance in the plate coils from the 90-volt lead, connect
leads of the radio frequency circuit together and connect to one terminal
would aid materially in stabilizing op- (Continued on page 142)
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SM

SM TRANSFORMERS

These are the famous 210 and 211 Silver-

SM LOW LOSS
INDUCTANCES

All-bakelite, low loss, inter-

ce All Types 50-600

‘mete: Ench $2.50
smm 1% any size
Each 1.00

SM VERNIER DIALS

 SM Type 801 Vernier Dials are of all bake-
lite construction. Zero to 100 clockwise—
countericlockwise or 360 degrees (for Remicr
Condensers) in a_single type. In appearance
and operation the'si s the r.,.m vernier dial on
$2.50

SILVER

McMURDO SILVER’S
NEWEST RECEIVER

This amazing receiver described in this issue has everything
that makes for perfect reception. Thou%ands of bul]ders re-
port its startling over ns

jextie e
S Db A ston o e
esting. Send for it today.

volume.
"SIX"" most inter-

Anyone Can Build the “Six”

Type 600 KIT Includes all parts necessary .
Type 610 KIT Essentials only. including 3
ances and 3 inductance sockets.

.$53.00
induet-

.$27.75

THE IMPROVED
RAYTHEON-THORDARSON
B-ELIMINATOR

The SM Type 650 Kit in-
cludes Thordarson Trans-
former, choke, Tobe Con-
densers, genuine Raytheon
Tube, Bradleyohms and all
$34

necessary parts ... ....

This Eliminator will delver from 20 to 200 xols at three diferent ad-
justable voltages with maximum cunen( of milliamperes—more than
Gnonch e e A

Murdo

Thordarson Power Transformer
This new, audio power transformer has been endorsed by McMurdo Silver
as the finest abtnmable Its curve is a straight quality cannot
be improved on. Price each $8.00

Send For Circulars on SM Products
SEE THEM AT YOUR DEALERS

SILVER-MARSHALL,
(Incorporated)
105C South Wabash Avenue,
CHICAGO




How to Build the Silver Six

By McMURDO SILVER, A.LR.E.

FOR some time past, the writer has
felt that it &hould be possible to de-
sign a radi r possessing all of
the valuzblc feam:es of the best super-
heterodynes, yet going a step beyond
by dealing with the present season’s
radio problems in a manner not pos-
sible with any previous systems, since
none of the present aggravated re-
ception conditions were even imag-
ined during the past year.

Last year about this time, the entire
range of available broadc: \t\ng chan-
nels may have been occu : trans-
mitting stations, but any hstcncr of a

running up to several thousand me-
te £ what value, then, is I

year's receiver, with its satisfactory
opclalmg range generally from 1330

length range—far wider than any ex-
isting sets will cover.

The receiver to be described made
its initial bow to the radio public thru
the columns of Radio Broadcast mag-
azine during the fall of 1925 undex the

title of “A 1926 Rec it,
Arthur H. Lynch, ]:dﬂnr said: “It has

inductances for different waveleng(h
bands. This made necessary the de-
signing of interchangeable coil forms
possessing a_form factor suitable for
all frequencies to be handled. For
the higher frequency bands, the turns
are spaced, while on coils for waves
longer than the present broadcast
band, the turns may be bank wound.
Six contacts are provided on a rei
forced ring at the bottom of each coil
upon which are mounted six studs in
which the ends of the windings ter-
minate, and which in turn make con-
tact with springs in a special six-con-

A hack panel view of the Silver Six showing how the parts are mounted on the panel baseboard.

year’s standing knows that in actual
operation this was not so. Channels
could often be found where stations
were not transmitting and it was sel-
dom indeed that a fan could pick up
the full quota of approximately 95
stations that would be required to fill
properly the broadcast wavclength
range of 200 to 546 meters, a range of
some 950 kilocycl bviously, there
are far more stations operating sim-
ultaneously than there were la 1 year.
Equally obviously,

more ks yzax o

las

Toda\ the range of the broadcast
frequencies is from 1500 to 551
ke. (200-546 metert) Rebroadcasting
goes down to 5996 kc. in some cases,
and it is quite possible that the regu-
lar broadcasting range may be extend-
ed below 1500 ke. (200 meters). For-
cign super power broadcasting takes
place in many instances on long waves,

This
n de-

well nigh perfect selecti
comment is most gratifying, as
signing the receiver but two aims were
in view—super-heterodyne sensitivity
and selectivity, and the finest quality
obtainable from any receiver.

At first glance, the set does not
scem at all original, sincc it consists
merely of two stages of tuned radio
frequency amplification, followed by
a detector tube and two audio ampli-
fiers. The circuit is a combination of
the best points of all receivers, care-
fully executed with regard for the
most recent discoveries, ‘and the fund
of information gained by the writer
and his assistants through contact
with many thousands of experimen-
tors—men whose judgment of receiv-
ing equipment was based solely upon
one thing, performance.

Since one of the first reqmrements
was wavelength flexibility, it was
essary to devise a method of shlftmg

‘?
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tact socket, so keyed that a coil can-
not be inserted incorrectly. In order
to change a wavelength band, it is nec-
essary only to remove the coils from
their sockets and insert ones of dif-
ferent inductance values—an opera-
tion consuming about 10 seconds.

The condensers used with these in
ductances are of the type giving an
approximately straight line frequency
variation, or a uniform kilocycle var-
iation for each dial division.

Neutralization and Loss of
ensitivity

Neutralization, which is nothing
more than fixed oscillation or regen-
eration control, could not be used.
This is because the r. f. amplifier, for
a given frequency band, would have
to be neutralized at the shortest wave
to be received in that band so that the.
amplifier would not oscillate. Sensi-
tivity would be obtained then only
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at the lower end of the wavelength
band, while the receiver would be as
inefficient and as little sensitive as
the average neutrodyne at the longer
wave n this connection, the now
popular circuits employing a stage of
tuned neutralized r. amplification

1 a regenerative detector were con-
sidered. In them, due to reaction, re-
generation in the detector circuit tends

RADIO REVIEW.

sistance is so far in excess of this
that selectivity is not affected. Due
to careful design of the ci it is
only necessary to decrease the value
of shunt resistance to not less than
300,000 ohms to get excellent oscilla-
tion control. Obviously, this method
will not affect selectivity to the detri-
mental extent that any other method
would
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Single, Double, or Triple Control
The r¥ceiver may be tuned cither
as a single, double or triple control
outfit at will. Each condenser is pro-
vided with a policy collar, on its shait,
which may be connected with all the
others by means of fish-line. This
season this method of control will be
found on the Bosch, Grebe and Zenith

the neutralized r. £. amplifier.
is being at best an indirect solution
of the problem, the . ifi
this design was made highly regenera-
tive, with an increase in_sensitivity,
a much stronger signal could
then be delivered to the detector tube,
the efficiency of which varies with
the square of the applied voltage. This
means that, with a given signal ap-
plied to the detector, doubling the
strength of the signal will increase the
detector response four times. In the
new rccc(vcr, due to reaction, the de-
tector circuit is rendered practically
as tive as if direct regeneration
were employed, through the reactive
effect of regeneration in the r. f. am-
plifier.

New Regenerating Control

The actual method of regeneration
control employed is now,
and consists of a variable high resis-
tance in shunt with the grid circuit of
the second r. f. tube. Customarily, a
grid biasing potentiometer is employed
which is extremely inefficient at shart
waves although satisfactory at long
waves as in a super-heterodyne; or a
s B battery resistance. ﬁw lat-
ter, the most popular method, is ex-
tremely unsatisfactory, as it mud\'
illation by mluun« the ef-
fective amplifier plate voltage.
process is bound to detune the set in
a measure, as well as throw the um-
plifier tubes entirely off their proper
teristic if a C battery
51\0\1]\1 be done n

ally,

sed, ance
of 500,000 ohms is <h\mlcd across the
tuned circuit feeding into the second
tube’s grid circuit. The probable av-
crage operating resistance of the tube
is about 150,000 ohms, so that the re-

Due to the
the three tuned
amplification curve resembles that of

uch as is used in
in some cases
for separation of carriers—not 10ke.
apart in radio—but only 3 ke.
apart. This is the ideal response curve
and can only beo btained by other
systems after they have gone beyond
the limits of practicability.

The Audio Amplifier

Three stages or resistance coupled
audio 3\'ﬂpl\ilCA[lOﬂ are responsible for
a fidelity of reproduction which can-
not be improved upon. Not only is
this method of amplification econom-
ical in initial as well as upkeep cost,
but the volume obtained is greater than.
that resulting from the use of a stand-
ard two stage transformer amplifier,
with loss I battery consumption.

The current consumption of the re-
ceiver is astonishingly low. With six
tubes, three in the resistance amplifier
operating on 135 volts, it was but sev-
en milliamperes as against the gul(nl

15 to 25 for neutrodynes and 15
for supers. Despite the Lo A
storage battery tubes were used thru-
out, this was made possible by biasing
the grids 414 volts negative. Thus,
the . f. amplifiers all have the correct
bias for 90 volts; the A. F. tubes for
135 volts while lh( detector is correct
for 90 volts practice, unusual
in the case of (he detector, results
in an increase in overall efficiency
due to the lower detector input losses,
plus the greater handling power for
strong signals, unobtainable with the
customary grid-condenser-leak meth-
od of rectification.

tuning while the twoknobs at the right are the rheostat

ceivers, not to mention others. Tt
, to the writer’s mind, the most prac-
tical single-control scheme yet devised,
because of its flexibility. Thus, the

builder of a set may test it out care-
full) determine just how it logs, then
put the fish-line in place and realize
a true uni-control set without the fear
that all the circuits may not be prop-
erly adjusted, as in the case of gang
condensers. se of external com-
pensating capacities, often suggested
with gang condensers, is not particu-
larly to be recommended.

Further, a multiple range, uni-con-
trol receiver cannot be built practic-
Tt might be possible to build it
for one frequency range, but if coils
must be interchanged, the circuit
must be compensated for errors that
cannot be overcome. This is where
the beauty of the fish-line control
comes in—it is merely necessary in
logging at first to determine how many
degrees apart the three dials may run
or one set of coils, then when (h(-y
are used, adjust the dials to thi
Tation and go ahead tuning with but
one or two controls as desired, since
lm[qu one or two dials with the fin-
and turning the other merely
Causes the fish-line to slip, only to
grip tightly again when but one dial
is turned alone.

Flexibility

One feature of the set is its flex-
ibility. 1t may be used on antenna or
loop with cither only a detector, one
r. £ or two r. f. amplifiers. Suppose
an antenna is to be used, the antenna
coil with its adjustable rotor for max-
imum_selectivity is inserted in the
socket at the left end of the set. Then
the r. £. coils are put in their sockets
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and the antenna and ground connected
to posts 1 and 2 of the left or antenna
socket. Thus, we have a detector and
two r. f. stages. If only
stage is desired, the first tube is re-
moved together with the antenna coil,
with antenna and ground connected
to 5 and 6 of the middle socket, and
the set tuned with the two right-hand
dials. To usc only the detector, the
antenna and ground leads are moved
to the socket nearest the detector, and
all tuning is done with the right-] hand
condenser. If a loop is to be used, the
antenna coil is removed, and the loop
leads connected to 3 and 6 of the soc-
ket from which the coil is removed,
depending upon the number of r. f
stages desired. The a. f. amplifier is
controlled by jacks, one for the st
and one for the second stage. Thus
the set may be changed from a three
to a six tube set at will. The volume
resistance serves as a smooth, -even
control of loud-speaker volume, by
means of which any desired intensity
of sound may be obtained at will.
Tubes

But one rheostat is used, which will
be correct for either dry cel
age battery tubes. UX201A tubes
with a UX112 are recommended for
storage battery use. If the builder
wishes to use the best tubes available

a completely shielded seven-tube su-
per capable of cutting side-bands, a
neutrodyne and several other types of
nommuc\:\l tuned r. f. sets. The
“Super” gave, using a loop, slightly
greater sensitivity. This could be
made up by attaching a 20-foot wire
to the grid side of the loop on the r. £.
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tive than the r. f. Shielding the r.
set evened things up. This would
never Be necessary, however, except
where ‘the set was but a few yards
from a transmitter.

Then a sample lccewe\ was tested
in the Radio Br t laboratory at
Garden City, l’lnhdclplna was brought

set. This was seven tubes against
five of similar types. The other re-
ceivers were practically worthless on
a loop. On a 40-foot antenna, the r.
£ set and “super” were even—the

—

S-M 311 .00035 S. L. F. Condensers.
s.

Carter 6-ohm Imp. Rheostat.
Central Laboratory 500,000-ohm
Modulator.
Daven Resisto-Couplers.
1/10 meg, Leal

e Baeaioar,
l/; meg. Daven Leak.

‘meg. Daven Leak.

Carter 102.A Jack.
Benjamin On-off Switch.

002 M. F. Condense
S35 M. F. By-pass Condensers.
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PARTS REQUIRED

1 728
graved

525" Oak Base Board.

Belden 5.Lead Color Cable.

15 Bus-Bar Lengths.

12 ¥-ing 6

Dnlled Sanded and En-

RHNP. brass
wuud screws,
10 ¥ incht_ No.

d sc
6 Yinch No. 6 RHN.P. brass wood

6 RHN.P. brass
screws.
1 Rosin Core Solder.

Tools required: Screw-driver, side-
coting pliers, soldcing fon aud
non-corrosive soldering paste and
hand drill with drills and counter-
sin

then Musselman charted tubes, type
5VA with type SVC in the last audio
Stage, will be found excellent. For dry
cell’ operation, UX199 tubes with a
UX120 in the last stage are OK. For
maximum power using dry cells, Mus-
selman 3VA tubes should be used, as
they are more powerful than UX199s.
Dry cell tubes will give about 10%
Tess volume than storage battery types,
but the sensitivity and selectivity of
the set will be the same with either
type.

Results Obtained During August

During the latter part of August,
the receiver was tested in the center
of the Chicago loop district, among
steel buildings, and in comparison with

point had been reached where the ad-
ditional sensitivity of the “Super” was
useless. The other sets tested failed
signally to equal the “Super” or r. f.
set—even to the point of the number
of stations heard. Frequently DX
stations would operate a speaker on
the super or r. £. sct, yet could not be
heard on the other factory-built sets.
The results in selectivity were similar.
Either the “Super” or T. f. set would
eliminate some ten local broadcasters,
a few less than 500 yards distant,
which completely blanketed the other
sets. Side-bands could be cut on any
station at will with either “Super” or

r. f. set, but not with the others. On
Toeils Broiiastei b e mile,
the “Super,” shielded, was more selec.

Picture layont and wiring diagram of the Silver Six set.

in in daylight with plenty of volume
to be heard all over the house.

Construction of the Set

To build the receiver, the following
material is required. It is suggested
that substitution be not indulged in,
since many of the items have been de-
signed for the set—to substitute with-
out proper knowledge of the electrical
details would be to court disaster with
the finished receiver.

Assembly

The assembly of the receiver is
quite simple, it merely being necessary
to mount the parts on the base-board
and panel as shown in the photos. The
wiring diagram and layout is to scale
for the base-board, and the sockets,
coils and resisto-couplers may
<crewed down in accordance with the

gram.

The dials should be put on the SLF
condensers so that they read zero
against their indicating marks when
the plates are entirely interleaved.
This is just the opposite of the man-'
ner of attaching dials on SLW con-
densers. In assembling the set, the
panel should not be screwed to the
baseboard until all possible wiring has
been put on cach separately.

Wiring

The wiring of the set is the simplest
of assembly operations. The soldering
iron should be heated, the point filed
bright, rubbed in paste, and then in
solder so that it will acquire a coat
of tin, without which it would be im-
possxble to solder. Each lug to be
soldered should have the point of a
pin carrying a little paste rubbed on



142

the lug itself not the iron. Resin on
a joint does not hurt it, providing
there is Sohd solder underneath. Do
not try to wire with anything but per-
fectly straight bus bar rolled flat be-
tween two boards. Then measure it
carefully, cut and bend it to size, tin
the ends, and finally solder it in place.

Many constructors_prefer to use
flexible wire in conncctmg up sets In
this particular receives e
missible only for the ﬁlamem bauery
and audio amplifier sections. All T.
f. amplifier wiring should be of stiff
bus bar, as illustrated, in order not to
interfere with the satisfactory opera-
tion of the simplified control feature.

r-

Inductances
For the broadcast wave-length
range, a 110A coil will be required in
the left or antenna socket, and two
112A coils in the two right hand soc-
90 to 210 meter band,
s are

coils for the 50 to 110 meter wave-
length band.
Testing

After the receiver has been com-
pleted, and the wiring checked against
the circuit diagrams, it may be con-
nected up, using one standard A bat-
tery as required, say a G-volt, 90-
ampere storage battery for UV201A’s,
one 4%-volt C hbattery and 135 volts
of B battery consisting of large 2214
or 45 volt blocks. The ends of the col-
or cord are terminated at the batteries,
with the exception of the B45 and B0
leads. With those unconnected, a tube
inserted in a socket should 1\ght if

the switch is on, and the rheostat
is turned on. If this happens, remove
the A-plus lead from the A battery,
and substitute for it the B135 and
then the B90 leads.

‘The tube should not light—if it
does, the circuit is incorrect and
should be checked for errors, As-
suming the tube not to light all bat-
teries should be connected properl
to the set. A Bakelite “B” eliminator
will work out very nicely, and entirely
eliminate troubles frequently due to
poor “B” batteries.

With a water-pipe ground connect-
ed to either e left coil
socket, and a 25- to 40foot single
wire indoor or outdoor antenna con-
nected to whichever post (1 or 2) the
ground has not been connected to, the
set may be tuned, using the three dials.
It should first be operated with head-
phones. The modulator or volume
control should be turned all the way
to the right, or at maximum. The
antenna coil rotor should be so ad-
justed that its axis is paralel to that
of the stator coils. All three dials
will read practically alike—that is,
they will all be set at within one or
two degrees of each other for a given
station. Since each dial division 1 may
be assumed to represent approxim-
ately 10 ke. with S.I ndensers, a
station might be located approxim-
ately as follows

Locating Stations
, let us assume that
e dials equals 500 ke. and
100 degrees equals 1500 ke. Thus, we
have 10 ke. per dial division. Suppose
we want WHT, 750 ke. (400 meters).
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(we get this information from the
call book or daily paper). Then 500
ke., our lpwer limit, subtracted from

ke—WHT’s frequency—gives us
250 kc., which divided by 10 ke—
the frequency variation per dial de-
gree—gives us 25. Thus, setting the
dials at 25 degrees plus or minus one
or two divisions will tune the set to
750 ke.

Suppose we were using straight
line wave-length condensers. The pro-
cess is different. Our wave-length
range covered by 100 dial degrees may
be assumed to be 200 to 550 meters,
or a range of 350 meters. Thus, each
dial division represents 3.5 meters.
Suppose we want WHT again, at 400
meters, ur low wave-
length ||mxt—suhtrac(crl from 400—
WHT’s wave—gives 200, which, div-
ided by 3.5—the number of meters
per dial division—gives us approxim-
ately 57—the setting at which the set
will be tuned to 400 meters.

It must be remembered that these
figures are at best but approximate,
due to unavoidable variation in indiv-
idual receivers and tubes.

Tt is hardly necessary to say that
the builder will be well repaid for this
effort in building the set—he will be,
since it is about impossible to build
a practical receiver, equally simple,
capable of delivering better results,
A hundred stations will not be heard
the first night of operation—the set
is far too selective for that. Tt will
require several nights of patient tun-
ing before the builder will realize that
he really has a better set than his
friends.

Variable Resistance in Radio Circuits

(Continued from page 137)

of the variable resistance. Connect the
other terminal of the variable res
ance to the 90-volt binding post. The
fixed condensers C1 and C2, which are
.5 mfd. each, are connected as shown
in the drawing, one each from the bat-
tery side of the primary to the nega-
tive filament of the tube.

he majority of manufacturers fol-
low the practice of using two rheostats
for a five-tube set, principally from
the standpoint of cither summetry or
economy, and this system, using one
rheostat for the detector and one for
both the radio and audio tubes, is
detrimental to getting the best results
out of any radio detector and audio
combination and should be rectified.
Another rheostat is not necessary;
simply disconnect the audio frequency
tubes from the rheostat that controls
them and connect Amperites in the
leads from the negative terminals of
the sockets to the switch. It is sur-
prising what a difference this will be

found to make in increased selectivity,
in eliminating noises and in added sen-
sitivity.

These two simple changes, a_vari-
able resistance in the plate circuits of
the R.F. tubes and separate filament
control for those same mhesA will make
of any receiver now giving unsatisfac-
tory, or not altogether satisfactory, re-
sults a thing of intense personal grati-
fication to him who makes the changes
when distant stations are pulled in
smoothly and noiselessly.

The fthree-circuit tuner, which has
been popularized under various com-
mercial titles, has the instability com-
mon to regenerative circuits working
at peak efﬁclencv in that they oscillate
whenever the circuit is disturbed.

It has been found that this defi-
ciency can be overcome by controlling
the feed-back with a Clarostat, which
not only makes the circuit more stable,
but also increases the volume because
close coupling can be maintained be-

tween the tickler and secondary on all
‘wave-lengths.

The function of the Clarostat across
the tickler or plate coil is to strengthen
or weaken the magnetic field produced
by this coil without disturbing the con-
stants of the rest of the circuit, which
invariably accompanies a change in the
position of a movable tickler coil.
With the Clarostat, coupling between
the secondary and tickler is always
fixed and at maximum and therefore a
signal of much greater volume can be
obtained, together with a still more im-
portant advantage, one that appeals to
everyone—a greater freedom from dis-
tortion in voice and music.

In the drawing L1. 1.2, and 1.3 are
respectively the primary, secondary
and tickler of the conventional three-
circuit tuner. Cl is a .0005 mf. vari-
able condenser, R is a 30-ohm rheo-
stat, and R1 a 20-ohm rheostat. C2
is a 001 by-pass condenser.



Analyzing the “Diamond of the Air”

By JOHN F. RIDER, Member L.R.E.

H is said and written about
the various receivers that make
their appearance before the construc-
tively inclined radio fan and it must
seem strange to the fan who is really
interested in the art of radio that very
few of these producers really supply
v data to substantiate the claims
he receivers. The reason
a matter of conjecture.
Some no doubt do not care to publish
this information, realizing that it
would not be beneficial to their cause
Then again others do not care to go
through all the trouble entailed. But
be that as it may, those who do supply
this mfurmnnon, and prove that their
product does possess the mm‘ts claim-

following paragraphs. But before
entering into the actual discussion it is
necessary to consider for a short while
some factors governing the design of
radio receivers.

The complete constructional details
of the “Diamond of the Air” appeared
in the January issue of Radio Review.

In the first place the design of a
good radio receiver is not what most
fans imagine it to be. It is not the
selecting of certain coils, condensers,

in the radio frequency tubes must be
decided beforehand, since an overload-
ed detector tube is just as bad as some
other defect in the design.

The Distortion Factor

The extent of regeneration in the
radio frequency side, and its control,
are of paramount importance, because
they have a tremendous effect upon
the distortion possible in the radio fre-

[

e y.
Now, would it not really be better
for all concerned if some standard
swere developed whereby the prospec-

-]

tive purchaser or constructor would be

=
=

guided before making his
in a receiver or a kit with which to
construct a receiver? To assert that
any one receiver will receive signals
emanating from a station 2,000 or
3,000 miles distant is making a claim
that will be very hard to fulfill. Would
it not be more sagacious advertising to
state that the receiver possesses cer-
tain amplifying powers, in the radio
frequency side and in the audio fre-
quency side? And with a set stand-
ard, a receiver with a certain value of
amplification under normal conditions
would be responsive to signals of a
certain intensity, which values could
again be interpreted into distance and
power of the transmitter. With the
values of amplification specified for
each receiver it would be very easy for
the non-technical man to decnde upon
the receiver he desired. And it is an
admitted fact that with the mccwers
advertised as they are at present one
well versed in the art must hedge be-
fore arriving at a decision.

The Diamond Under Test

With the above in mind and for the
edification of the fan who may be in-
terested, the writer conducted exten-
sive experiments upon the 1926 Model
Diamond of the Air to determine just
what degree of amplification is being
obtained in each of the stages; further-
more to ascertain the general degmc of
efficiency from the acrial binding posts
through the various parts in the re-
ceiver to the loud speaker terminals.
The findings will bé described in the

2 =
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sockets, rheostats, transformers and quency side. The same is true of the
resistances, followed by certain wiring degree of sclectivity. Excessive selec-
up of the parts until the receiver is tivity invariably results in distortion,
completed, to be then vivisected and hence that must be excluded. Pro-
rejuvenated until the final product is ceeding deeper into the receiver the
produced. The cut and try method is designer encounters another multitude
an extremely expensive proposition, as of requirements in the detector and
many manufacturers have found to audio frequency amplifying circuits
their disillusionment. To design a re-  which must be conquered. The choice
ceiver one must know his _require- of transformer, resistance, or imped-
ments beforehand. The frequency ance coupling lies before him, Per-
spectrum or wavedength band to be haps a combination would be best; but
covered, the most efficient inductance that is for him to decide. So we see
to capacity (L to C) ratio for that -that a job well done is a gratifying
wave-length band and the type of coil accomplishment.
used are factors of great importance,
Since they control the wave-length am.  Wave Range, 175 to 560 Meters
Turning back to the laboratory tests,

plification curve, that is, the amount
of amplification obtainable upon the the first determination is the wave-
length range of the receiver. This re-

various wave-lengths within the wave-
length band. The design of the radio sult is independent of amplification,
oscillation, distortion in any circuit,

frequency amplifying side must be in-
dependent of the audio side. The ete. The receiver must cover the pres-
amount of amplification to be obtained ent broadcast band, from 200 to 550
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meters, and to accomplish this effec-
tively, so as to permit satisfactory tun-
ing on both ends of the scale it must
reach below 200 meters and above 550
meters. A calibrated modulated radio
frequency oscillator was used in «he
tests of the Diamond. The Precision

separate the station settings uniformly.
The resultant curve, frequency z\gamsl
dial settings, is shown in Fi

When making these determinations the
tickler control setting is fixed at O
as we are concerned solely with the
action of the condensers as tuning

42 T
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Further more, the physical construction
is of great importance.

t the physical design
of the md“chnce, its winding form,
shape factor, the wire used, etc. It is
therefore obvious that even a tuned
circuit cannot afford maximum re-
sponse over the entire band, but de-
spite that inherent handicap, the de-
signer of the receiver has it in his
power to strive for the utmost amplifi-
cation through the band. And the de-

ight
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Wave-meter with a wave-length band
of from 75 to 24,000 meters was beside
the oscillator. Tn substance the oscil-
lator is a miniature broadcasting sta-
tion. The energy from the oscillator
is picked up by the coupling coil, act-
ing as a portion of the phantom an-
tenna (condenser and the resistance
box) whose constants approximate an
average receiving aerial.  Passing
through the “dummy” aerial the
energy is fed into the receiver, ampli-
fied, detected and then amplified again
and passed into a measuring circuit
made np of a calibrated cry: stal detec-
tor and a special microammeter (200
microamps full scale y means of a
switch the output side of the receiver
can be linked to either the measuring
circuit or the loud speaker.

The wave-length range was found
to be excellent, being from 175 to
560 meters, affording a wave-length
ratio of 3.2,

The next move is to ascertain how
close the variable condensers come to
straight line frequency tuning. Being
of this design, frequency seitings of
even steps should be distributed uni-
formly over the dial periphery. Tf this
is the case station settings will be
spread evenly over the dial, that is,
with uniform separation between sta-
tions. This should not be construed
as meaning that a straight line fre-
quency condenser will eliminate any
interfering stations. All it does is to

media, the operating characteristics of
the tickler being considered in a sepa-
rate paragraph, which will follow later
in this text.

The Amplification Curve

The next item is the amplification
vs. wave-length in the radio frequency
system. The results obtained in this
test are really of the greatest import-
ance, since they indicate the actual effi-
ciency of the design of the receiver.
By this token we can observe the
points of efficiency or deficiency.
Fans may not be aware of it, but
tuned radio frequency amplifiers, too,
have points of greatest efficiency, that
is, greatest amplification, although it is
possible to tune each circuit to reson-
ance with the incoming wave. The
shortcomings of the old and now obso-
lete untuned transformer couple
radio frequency amplifiers were casily
comprehended, insofar as amplifica-
tion vs. wave-length was concerned,
since every transformer has a peak,
usually located on the mean wave-
Tength of the band covered by the unit.
And it was assumed that the inception
of the tuned circuits would completely
eliminate this fault. That, however, is
impossible, as the operating character-
istics of a tuned circuit are dependent
to a large extent upon the applied fre-
quency; therefore when the circuit is
tuned to various wave-lengths the de-
gree of response is altered each time.

1t vs, ampliftas
or bv so doing he attains
the much’ demd objective—uniform
efficiency over the entire band. o
some this may seem a_simple task;
few experiments will prove
reverse.

Lh:

Results Without Regeneration

The curve showing the dmpllﬁcatmn
of the radio frequency signal on the
various wave-] Ieng‘hs within the oper-
ating band of the Diamond of the Air
is illustrated in Fig. 2. This curve
was plotted without regeneration other
than that due to the capacity within
the tube. Tt shows clearly the degree
of cfficiency obtained on the various
wave-lengths in the radio frequency
cireui When viewing this cmph
one must bear in mind that all artifi-
cial regeneration has been omitted.
The effects of the regeneration con-
trol, as was mentioned previously, will
be considered in detail subsequently

As to the interpretation of the curve,
it is apparent that the amplification
“alls off as the wave-length is increased
beyond a certain point. Thit s
be avoided and is an inherent defect
in absolutely every tuned radio fre-
quency receiver utilizing fixed primary
circuits, and is attributable to the natu-
ral phenomena_encountered in radio
transmission. This peculiar action is
the greater penctrating and carrying
power of the signals on the lower
bands. Tn addition, the number of
turns in the primary circuit cause a
greater reaction within the tube on the
shorter wave-lengths, resulting in
greater amplification. Furthermore,
the greater inductive effect upon the
lower wave band causes a greater volt-
age to be built up in the inductance
and applied to the grid. And last, but
not the least, the greater capacity used
to tune the circuit to resonance on the
higher wave-lengths also results in a
ightly decreased grid voltage. Con-
wleuno all the factors it is xmpossuh\e
to obtain as high a degree of amplifi-
cation on the higher wave-length as is
obtained on the lower band. So we
observe that when the amplification on
the higher wave-lengths is only slight-
Iy below that on the lower wave ban
the work of designing the circuits has
been very effectively carried out.
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Control Is Perfect

In the following we shall consider
two items of paramount importance,
in fact, the two most significant details
in the 1926 Model Diamond of the Air.
These are the voltage amplification
factor of the stage of radio frequency
amplification and of the regenerative
detector. If these values are high and
the associated circuits possess low
values of effective resistance a high
degree of amplification will be ob-
tained in each tuning unit carrying
radio frequency currents, resulting in
good sensitivity and volume.
What the Amplification Factor Is

No doubt many fans are wondering
about the voltage amplification factor
of the tuned radio frequency stage and
also of the detector. Just what is this
voltage amplification factor?  In

An Analysis of TRF

Tuned radio frequency amplification
has during the past two years received
so much exploitation and publicity
that it is without a doubt the most
widely known topic of the entire radio
art among the vast host of radio fans.
And correspondingly the majority o
the fans, if not all, are thoroughly
familiar with its function, it being to
amplify the radio frequency eurrents
before they reach the detector tube
and are rectified and passed into the
audio amplifiers. Now, as the stage
of tuned radio frequency is intended
as an amplifier of radio frequency
currents, thereby augmenting the de-
gree o itivity of the receiver, it
is best to obtain the highest power of
amplification, _thereby obtai
maximum  efficiency.  In

ng  the
technical
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that there is a gain in signal intensity
with each gain in the amplifying fac-
tor, ¥

Varies for Number of Stages

The number of stages of tuned radio
[rcquencv amplification also governs

e voltage amplification ratio factor
of cach stage. That is, each stage is
designed to afford a certain value.
This is unfortunate, but nevertheless
true, cing necessary to reduce the
amplifying power of ‘each qddim)ml
stage of radio frequency, or to us
uniform but decreased value lhrmwlv-
out, when more than one stage are
utilized. Hence the amplifying power
uf a well- dcswmd sing] f

ing only one m'umbly e
that of any single stage in a multi-

These are terminals of the aud

simple language it is the amplifying
power of the tube and coil combina-
tion, If a transformer is used in con-
junction with the tube, it is the ampl
fying power of the tube and trans
former combination. In other words
it is the ratio between the voltage ap-
plied to the grid of the tube under test,
and that applied to the grid of the sub-
sequent tube. In a regenerative detec-
tor it is the increase in amplification,
due to the regenerative effect, and is
determined by measurement of the
output of the detector tube alone, no
other tube entering into this considera-
tion, unless it be that of a vacuum
tube voltmeter, utilized as the output
indicating device.

Now, as the stage of tuned radio
frequency amplification is for all
measurement purposes entirely remote
from the regenerative detector, each
will be considered separately. Accord-
ingly we will forget for a short while
the regenerative detector and delve
into the facts pertaining to the stage
of tuned radio frequency amplification.

The rear view of the Diamond. Note the binding posts at right of {he socket

~transtormer. This method 0T mounting rlx-"lnmn(«nnu makes

nter.
+ the socket shelf,

language this would be the highest
voltage amplification factor, Unfortu-

tely, however, there are decided lim-
to this value, due to the amplifying
characteristics of the tube ‘itself, the

tendency  towards  over-oscillation,
which action would render the receiver
unstable in operation, and the design
of the various circuits comprising the
tuned radio frequency stage.

This design factor includes the pri-
maries, st ind

To the left two nuts and serews protrude,

o
At snugly and serve as @ support

stage radio frequency amplifying unit.
And the design of the Diamond of the
Air has been well carric ed out, since
the stage of tuned radio fmlucncv am-
plification has an average voltage am-
plification factor of slightly more than
5 on wave-lengths within the broadcast
band, from to 560 meters. To
some this value may appear small, in
that the amplification constant of the
tube is ;mater than that figure, but
6 is a very actory value of volt-

a
values of the two and also the capacity
value between the two sets of induc-
tances. Therefore when designing the
radio frequency circuits to have a cer-
tain amplification factor it is necessary
to strike a value consistent with the
desired stability of operation and the
general design of the receiver, that is,
whether or not neutralization is to be
employed, an independent oscillation
control included, etc. These precau-
tions are necessary because of the in-
creased tendency toward over-oscilla-
tion as the voltage amplification fac-
tor is increased, although it is true

or a stage of radio
Ircquenty, bearing in mind that the
stage is perfectly stable.
The Regenerative Effect
Delving deeper we arrive at the
other important item, the amplifying
power of the regenerative detector.
It is unnecessary to discuss the advan-
tages accruing through the use of re-
generation in every receiver, in so far
as increased distance and receptivity
are concerned, but the design of a
unit that will provide a high value of
amplification with perfect control war-
rants careful consideration. In the
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first place, the attainment of regenera-
tion is by no means difficult, but so
that it be satisfactory it must be under
perfect control from the minimum to
the maximum wave-length covered by
the tuning circuit. Furthermore, it
must be a stable control with low loss
circuits in the primary and secondary.
This last mentioned factor has been
neglected by many, but it is of import-
ance, and many will be surprised to
hear that regeneration control with a
tickler or plate variometer is more dif-
ficult with a low loss secondary circuit
than with a high loss system. This

aurevr

used, ) el Teprenents arbi
trary ngunh that show ncearately the Bro-
e

should not be construed to mean that
it is more difficult to obtain, but more
difficult to control. This is so because
there is less positive resistance to be
removed from the grid circuit. And
when there is a smaller value of re-
sistance in the grid circuit each mov
ment of the regenerating unit has an
augmented effect, Apparently this is
efect, but such is not the case, be-
cause a reduction in the necessity of
regenerating minimizes distortion
caused by excessive regeneration and
there is no loss in volume, because the
Tow-loss secondary permits a greater
inductive voltage to be built up in the
secondary winding and applied to the
grid of the detector tube. In the Dia-
mond of the Air the regeneration con-
trol is perfect from O to 100 on the
control dial. Tests to determine the
regenerative amplification showed an
increase in output with regeneration to
be 49 times that without regeneration,
affording a voltage amplification ratio
of 7. Again a very satisfactory value
of amplification.
25% Above Two TRF Stages
Now we have two radio frequency
amplifying circuits, one with an am-
glvfymg factor of 6 and the other of
we assume for one momcnt a
non-regenerative detector, it will p
sess a factor of unity (one) and i
the single stage of radio frequency
the combination will be 6 and 1. How-
ever, by virtue of the 7 for the regen-
erative detector, this is of greater am-
plifying power than the stage of radio
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frequency and in reality
we have the equa! e stages of
tuned radio frequency amplification
and non-regenerative detector, since
the average tuned radio frequency re-
ceiver utilizing two stages of tuned
radio frequency amplification has non-
regenerative rectification. And in the
Diamond of the Air the regenerative
detector is more than equivalent to an
extra stage of tuned radio frequency
amplification and non-regenerative de-
tector, in amplifying powers, not in
the filtering effect. This must not be
overlooked. The regenerative action
of the detector, while increasing the
degree of selectivity to a small extent,
cannot increase that factor to equal the
filtering effect of another stage of
tuned radio frequency amplification.
The increased amplification gained by
the high voltage amplification factor
of the regenerative detector over the
non-regenerative detector and two
stages of tuned radio frequency ampli-
fication approximated fully 25 to 30%,
when measured against several popu-
lar S5-tube conventional type tuned
radio frequency receivers.

Action of the Bretwood Leak
Another item of interest is the vari-
able grid leak, and it is unfortunate
in every respect that radio fans do not
realize the importance of variable grid
Teaks in this day of many and various
powered stations. Many discussions
have been provoked by the grid leak,
and many articles written about it, but
very few have made mention of the
fact that the value of a fixed leak is
governed by other factors than the
recommendation of one person. In
substance, the value of the leak with a
fixed condenser is dependent upon the
intensity of the impressed signal, the
kind of signal and last but not least
the tube used. Now, if these three
factors are encountered in every re-
ceiver at all times, it is quite apparent
that the choice of a value of fixed leak
recommended by one person is not
always the correct one. The same
value of leak will not permit the leak-
age from the grid of charges of various
intensities, nor will it permit the com-
plete discharge of the grid condenser
within the reqmred time. Hence the
necessityof a variable leak. The ad-
vantages of a variable grid leak need
not be described to one who has had
occasion to use it at some certain time,
but the fan who has never used a
variable leak should by all means in-
corporate such a unit in his receiver.
Advice on “B” Battery Voltage
Many experimenters are prone to
overlook entirely the importance of
the plate voltage applied to the various
tubes in a receiver, considering it as a
necessary accessory, without any real

But the plate voltage is a
paramount item when the maximum
efficiency #nd output are desired.
Without the proper values of plate
voltage, the trouble taken in the de-
sign of a receiver has gone for naught,
and satisfactory results cannot be ex
pected.

Take for instance the 1926 Model
Diamond of the Air. One tube is util-
ized as a radio frequency amplifier,
one as a detector and three as audio
frequency amplifiers. This makes five
tubes in all. Two plate leads are fur-
nished. One supplies both the radio
frequency tube and the detecter and
one the three audio tubes. Now, the
design of the radio_ frequency stage
took into consideration the value of
plate potential that was to be normally
applied to that tube, since the plate
voltage is a controlling factor in the
extent of oscillations in the radio fre-
quency system, by virtue of its cffect
upon the tube characteristics. There-
fore if operation, as intended by the
designer, is to be achieved the speci-
fied Dlate voltage should be used. This
of course applies to all receivers, even
though no definite value was recom-
mended for a set.

The Conjunctive Plate Voltage
In the Diamond the radio frequency
mbe s npplied with the potcmia] that
applied to the plate of the detector
folic Wl fich pr'\ctvcc is entirely satisfac-
tory in a receiver of this type, since
the tendency towards oscillation in a
smglc stage of radio frequency is very

r“nhermorc, very little amplifica-
tion is gained by applying more than
6734 or 75 volts to the plate of the
radio frequency amplifying tube, since
the input grid voltage fluctuations as
compared with the audio tubes are
very small, and it is really unnecessary
to 1engthen or straighten the character-
istic curve beyond that obtained with

67% volts on the plate. And since
the design of the detector circuit is
such as to permit the application of a
plate potential of 677 volts, without
causing the detector tube to e critical
in operation, it is a very feasible plan
to supply both the radio frequency and
detector tube plates from one source.
‘With 75 volts upon the plates, the
plate current drain of these two tubes
is 11 milliamperes, divided equally be-
tween the two, each tube drawing 5.5
mils, The tubes during tests
were R. C. A, Cunningham and Mus-
selman Certified, and the values quot-
ed are averaged.

As to the operation of the detector
tube, one can say very little, unless
the particular tube used is at hand.
The functioning of a tube as a detec-
tor is a peculiar action. Not that the
rectifying action is different in the
various tubes, but rather that the de-
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gree of sensitivity is a very uncertain
item. Some fans, due to the use of
resistance coupling in some of the
audio stages, may forget that the de-
tector is coupled to the first stage of
audio by means of a transformer, and
accordingly apply an excessive plate
voltage, in order that the effective
voltage be sufficient. This high volt-
age will cause very poor rectification,
because of the complete saturation of
the tube, and in additon the regencra-
tion control will not be very stable on
the lower wave band. The fan should
therefore observe that the coupling
medium between the detector tube and
the first stage of audio frequency is
a transformer.

The Audio Plate Voltages

The selection of the plate voltage
for the audio amplifying tubes is
slightly more complicated, in_ that it
should be higher than is normally used
for audio amplification. This is
brought about by the different coupling
media used. It was customary
transformer coupled audio amp!
systems to use 90 volts as standard.
But the growth in popularity of resist-
ance coupling necessitated a change in
this value, that is, an increase. Thi
necessary so that the proper effective
voltage be applied to the tube plate,
since_the additional resistance of the
coupling resistor causes a very large
voltage drop. In the average audio
frequency amplifying system, using
transformers, the resistance of the
complete platc circuit is the sum of the
tube impedance and the resistance of
the transformer primary. In actual
figures this approximates 14,000 to

is

QUARTZITE COILS

Re-

will improve the efficiency of any receiver.

place your old coils with a set of these famous
low loss coils and wonder at the difference.

Bruno "'55" Radio frequency trans-
former. ~Matched with 99" tuner
to have similar dial reading. Tunes

175-575 meters.

o
has

range o meters. from

i 75 et - $5.50

Bruno Radio Corporation, N.Y.C.,N.Y.

Sales Offices:

San Francisco
274 Brannan St.

Philadelphia

Chicago
611 Widener Bldg. . Madison St.

Detroit
150 E. Elizabeth Av. 337 W. M;

total resistance is many times that pre-
viously resulting. Now, if the same
plate potential is separately applied
across both values of resistance it is
obvious that the drop across the higher
(Continued on page 173)

16,000 ohms (DC). But in resistance
coupled system the transformer prim-
ary is replaced by the coupling resis-
tor, and in place of 1,500-ohm prim-
ary resistance we have a 100,000 t
120,000-0hm resistance unit, hence the

3

ors, shoy

The plat
on the opp:

wn in the above diagram of the 1926 Model Diamond of
ite Dake shows that a B batiery voltage of 140 Eives apout 155 e
0).

Air, are RS an ch 100000 olims. The curve
it Sutput as a voliake of 105 (the proporeion of




Loud Speaker

Uses Newly Discovered Principle

ITH the possible exception of

the development of the cone type
loud speaker, this particular branch of
lhc radio field has been singularly de-
d of any real advances in the past
ars. The reproduction of the
majority of speakers is faithful over
only a portion of the frequency band
used in music. The cone spez kers,
when properly made, have a deej
onant tone and bring out the lo\\el
register with unusual clarity. Ho
cver, while they represent a distinct
improvement in this respect they un-
doubtedly require some further devel-
opment.~ It remained for a Russian

cientist, Dr. Herman Fisher, to in-
troduce a radical improvement in this
direction.

About a year ago Dr. Fisher startled
the Paris Conservatory of Music and
the entire musical world by producing
violins which not only rivaled the
famous Stradivarius instruments, but
according to an_unprejudiced, com-
parative test vote, actually cxceeded
the quality of what have always been
egarded the ultimate in violins. Dr.
Fisher solved the age old secret of
the old violin craftsmen—a secret
which has baffled acoustic experts and
musical instrument experts for years.

Dr, Herman Fisher in his laboratory where hie developed his unique loud speaker.

aker which utilizes Dr. Fisher's re-
‘cent development.

The discovery brought to light the fact
that instead of being in the geometric
center of the violin back, the greatest
thickness of wood in the Stradivarius
is actually under the foot of the sound-
ing post rests.

Upon his arrival in America, Dr.
Fisher was at once impressed with the
need of improvement in the reproduc-
ing units for radio, and accurately
located the source the greatest dif-
ficulty. He realized that true repro-
duction of tone qualities could not be
obtained without careful regard for
the diaphragm. Tt was therefore quite
an interesting source of experiment
for the discoverer of the violin secret.
During the summer of 1925, the dis-
coveries of the scientist, Dr. Fisher,
were brought to the attention of Mr.

.S, Tower, president of the Tower
Mg, Corp., makers of loud speakers
and head sets. Realizing the import-
ance of the developments, Mr. Tower
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re horn speaker equipped with mew-
‘type unit,

immediately arranged with Dr. Fisher
for the application of the principle to
the improvement of loud speaker
units.

After several months of careful re-
search along these lines, Dr. Fisher
perfected a new type of diaphragm,
utilizing the same essential principle
of varying thickness that made the old
violins produce such marvellously
pure notes. The new diaphragm is a
composite, made by welding together
two separate diaphragms of different
materials, the resulfing diaphragm
having varying thic The di

nesses. The dia-
phragm is thus quicker at one portion
of its surface, much as is the case
with the violins referred to. It is
claimed that this proper placing of
the thickest part of the diaphragm re-
sults in a diaphragm capable of pro-
ducing, in conjunction with the proper
Toud <>sal\er, a remarkably faithful
rep“(\d\\ctinn of all tones.

One portion of the diaphragm is
metal—to bring out high notes. The

(Continued on page 168




The Hammerlund-Roberts Set

An Improved Five Tube Receiver

[H————————

HE judgment of radio fans is final

in deciding the efficiency of a cir-
cuit. What better proof of the value of
a circuit than the continued popularity,
What better proof of the value of a
circuit than the continued popularity,
extended to the Robert’s Knockout
receiver? Still, every circuit is in a
state of continuous evolution. The
greater the popularity the more there

oberts  which
been crystalized in its final form

as the Hammarlund-Roberts
circuit.

The circuit as it is shown
in its final form, Fig. 1, is the
result of pnmstalung experi-
mental work and final judg-
ment of ten of our forunnst
engineers. It has been designed
and balanced and in addition so
simplified that the layman or
radio fan need only to follow
the simple details of instruction
in order to build a set that will
absolutely duplicate the original
just like a manufactured set.

The Circuit
re is a circuit employing

tuned, neutralized radio ~frequency
amplification of unusual efficiency,
a regenerative detector, then a stage
of normal '\udlo frequency amplifi-
cation, followed by a new form of
power ampliﬁcr that employs a Lyric
audio transformer but reqmre< two
tubes in parallel connection.

arrangement is the best method in
which the volume that is delivered
from the second stage can be utilized
with absolute clarity of reception and
the high degree of tone quality which
is so desired by the more critical fan.

Tt is apparent that the circuit em-
bodies and incorporates every import-
ant and worth-while refinement of
control and accuracy of design that is
known. But all this careful attention
of design is based on the importance
of using the apparatus as specified and
around which the entire receiver is
designed.

The reflex feature of the old
Roberts Circuit has been eliminated
because of the difficulties that ever:
fan has encountered in the construc-

By HARRY J. MARX

tion of reflex sets. This climination
has also been instrumental in the un-
usual improvement in sclectivity of the

et.
Although a home-constructed re-
ceiver, it resembles the best of manu-
factured sets in appearance and sur-
passes them in performance.
sloping panel, regularly engraved and
with gold finish marking will make the

rheostat for the radio frequency tube.
put tube and, therefore, avoids
distortion due to overloaded detector
and audio tubes.

There are two major controls—the
condenser tuning dials, and two minor
—the tickler for selectivity and the
rheostat for volume. What could be
simpler and more desirable for the

home where all members of the fam-

==
g 2 48 48
A8 s A -8 S v sy
Fig. 1. Schematio wiring diagram of the Hammarlund-Roberts receiver,

most skeptical fan prone to boast of
his

Circuit Operation

The coils are of excrpnonaﬂy Tow
loss type, designed espe: r this
circuit. This provides for i\mmg over
the entire broadcast wave-length range
and with that degree of selemvny nec-.
essary in order to eliminate powerful
interference from local stations in
order to bring in the long distance ones.

Straight line frequency condensers
prowdc for proper separation of sta-
tions on a basis of uniform spacing of
dial graduations. Because of
elimination of the reflex features the
first tuning circuit is much more ef-
fective in separating the stations than
before. The efficiency of the detector
circuit tuning is obvious when we stop
to consider the regenerative feature.
The little tickler control is the guar-
dian of selectivity and at the same
time it builds the volume to all that is
to be desired on long distance stations.

Volume is controlled by means of a

19

g

‘This controls volume right at the in-
Iy wants to know how the set works
30 as to use it themselves?
Comment on Apparatus

In the usual set construction article
~—the fan must lay out his panel, drill
and countersink the holes, rarely has
he the opportunity of owning an en-
graved pancl. In this case the drilled
and engraved panel, with a drilled sub-
panel and even brackets for mounting
can be purchased as a unit. The prod-
ucts are all nationally known, so there
is no difficulty in obtaining them an:
where. The complete parts for build-
ing the set but without a cabinet will
run a few cents over sixty dollars.

Considering the individual varia-
tions in set construction as described
in various publications, and the diffi-
culties encountered by the fans in al-
tering layouts and circuits to suit their
fancies, it is not hard to appreciate the
attractions of a plan which minimizes
the dimensioning, layout and assembly
of a set.
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The List of Parts and Assembly
The important item in a receiver

is not only the circuit, but the se-

lection of apparatus used. Contrary to
what many think, you cannot substi-
tute anything on hand or that can be
bought cheap. A nationally recognized
product is one that has ear ned its repu-

the sub-panel facilitate battery connec-
tions and make a neat looking job.
No value is given for the grid leak
as it differs for various tubes—but as it
is important that the resistance remains
fixed and not susceptible to atmos-
pheric changes, ink impregnated paper
strip types cannot be used. The Dur-
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antenna coil mounts on a brass plate,
which is fastened with two screws into
tapped hokes in the right-hand bracket.
Sub-Panel Assembly

In the sub-panel assembly, there are
two sides to be considered, Fig. 3, the
top or upper half of illustration,
should be assembled first.

The four sockets on the left have
their terminals facing the same but
the one on the right is reversed from

fation. Many a circuit has been con- ham is a metallized filament leak which
demned simply because substitutes remains fixed regardless of changes in
failed to produc temperature.

Feeerts

Y

'

Fig. 2. Assembly of pacts on the front panel.

The panel and sub-panel are drilled
for the parts as listed. Others will not
fit—terminals will not be properly
located—coupling and interference in-
troduced and results will be lacking.

The foundation unit contains the
drilled and engraved front panel, a
drilled sub-j panel and brackets. In ad-
dition it contains a coil mounting plate,
grid cnmlense: mounting posts, wire,

fixed 4 ohms resistance and all the
|xece:<ary lugs, screws and nuts for
assem!

The Hammu[nnd Roberts coils con-
sist of two units—with a special pri-
mary winding, a standard secondary
and a variable coupling tickler coil.
These units must be efficient low loss
apparatus in order to perform their
Functions properly.

The variable condensers must be of
similar quality so as to climinate losses
and keep the selectivity w! hich is char-
acteristic of the set. The audio trans-
formers were selected because of their
ability to step-up the voltage passsed
Lhmuqh them without distortion. They

mportant factors when clear and
Heautifal reception is desired. The
amperites control the filaments of four
tubes and eliminate rheostats with the
exception of the Carter Imp “luch is
d as a volume control. a-
ing condemer s

Front Panel Assembly

The assembly of nppamt\h on the
front panel is shown in Fig, 2. The
brackets are shown but cut off so as to

LIST OF PARTS REQUIRED

1 Humumitund - Roberts Founda-

tion

set Lt et Robeceh gl

Rauland-Lyric tran

Hammarlund S.L.F.
5 mid

s

rmet
condensers

2

Hammarlund “Midget” conden-
ser 16 mid

Na-Ald “De-Luxe” sockets.
Na-Ald 134-inch dial K-3844.
Na-Ald “Super De-Luxe” 4-inch
dial

Cart:r 25-0hm “Imp”
Carter single-circuit
101

rheostat.
jack No.

Carter “Imp” battery
1Durham metallized
(grid leak).

itch.
resistor

4 Radiall Amperites No. 1-A.

1 Dubilier grid cundeucu 00025
mid—Type 64

1 Dubilier ﬁ\e(l condenser 002
mm —Type 640,

Dubitier fixed condenser 006
mfd.—Type 640.
10 Union phone tip jacks.

important as has been d
by the design of the neutralizing sys-
tem. Al the mounting holes, and
holes for the wires through the sub-
panel are drilled in exactly the proper
place for mounting Na-Ald sockets.
The grid and also the fixed condensers
must be accurate and high quality, for
this reason Dubilier has been speci-
fied. The mounting holes for the grid
condenser have been drilled in the sub-
panel for this type. The Union phone
tip jacks mounted along the edge of

avoid any confusion. The shield plates
of the condensers
panel.
tration goes behind the bracket.
est to mount the condensers and
shield plates before fastening the
brackets to the panel.

The coil with tickler should be
mounted in the position illustrated. Tt
is important that units be fastened
with terminals located as shown. The

T T
523, La7out of gLt oul s paneis

these. The center socket fastened
with two screws that go into tapped
holes in the sub-panel, but the others
require screws and nuts as clearance
holes are drilled for Tl]c grid
leak is mounted on two brass sup-
ports, furnished with the foundntmn
unit.

The lower half of Fij
sub-panel mounted on
with the transformers in place. The
ten Union phone tip jacks Shoud e
fastened as shown. ~The amperites
are fastened by mea screws which
go into tapped holes in the sub-panel.
The four ohm fixed resistance and the
006 by-pass condenser are shown
place but are not fastened, the wiring
holds them in place.

shows the
l»rackets

the

‘Wiring and Operation

It must be kept in mind that the
tubes in this receiver are
out as in the conventional set.
the radio frequency tube first, the de-
tector next and then the audio fre-
quency tubes. For simplicity and
short leads in wiring, the first audio
tube was phced on the extreme right,

ig. 4. he second from the right
is the r'\dm frequency amplifier, the
one in the center the detector and the
two on the left are the parallel con-
nected  tube f the second audio
stage.

Wiring

Tn wiring this set these points are
important- leads are to be ‘kept
short as possible and all points should
be well soldered. This doesn’t mean
slap solder all over everything. Make
it hold—use a hot iron. " The filament
wiring goes in first. In the picture
iring diagram a loop, where wires
cross, indicates no connection—while
a black dot means they are connected
and soldered.
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Alongside some of the socket ter-
minals are shown holes through which
the wires are intended to pass in order
to connect to units on the ]ower side.
These holes are also shown in the view
of the lower side. The wires arc
shown disappearing it these holes in
the upper view and should be fol-
lowed up from the respective holes

ception of music or whdt&ver is being
broadcast at the tim

Perhaps on e A B )
vancement of the volume control to its
limit will produce distorted reception
because of tubes overloading. If this
is the case it is only necessary to re-
duce on the setting of the volume con-
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Neutralization
Tune jn some moderately strong
station, and, listening in with head-
phones or loud speaker, turn out the
radio frequency tube by means of the
volume rheostat. Adjust the midget
condenser setting until signals either

in the lower view. Where wiring
disappears under some unit such as
a transformer it is shown in dotted
lines in order to complete the con-
nection.

Most of the filament wiring can
be completed before the sub-panel
is mounted on the brackets and the
transformers put in place.

In the lower right corner there is
a note “This wire is connected to the
screw and bracket.” Before the
transformer is mounted, a terminal
plug is passed over the screw on the
rear edge fastening rhe stb-j pancl
to the right br’\cl\et e lead f
the B—, A— and the
ground phone tip yad\s, RS
to this terminal. puts the
bracket in the negative filament cir-

cuit. Where this bracket is fastened

to the front panel a terminal lug is
shown under the nut on the lower
screw of the bracket. This lug is
wired to the battery switch which
closes this negative circuit to the
switch.

The Antenna Coil

This negative filament and ground
lead must be connected to the first
Iug near the front panel on the upper
terminal strip of the antenna coil.
“This is done by fastening a lug under
one of the screws that hold the
mounting plate on the aluminum

racket.

The antenna coil unit has six ter-
minals, two lower ones for the sec-
ondary circuit and four on the upper
strip—the one of which is grounded
as explained. The other three are
antenna terminals and are placed
there so the fan can try all of them
with the set in operation, to find
which gives the best results. The
antenna lead can be flexible with a
clip on the end so the connection can
be altered as desired. This is the
reason for the note “see instruc-
tions.”

Operation
Turn the volume control on full
and advance the sensitivity dial to its
maximum  position. ow, by simul-
taneously rotating the two tuning dials
at approximately the same settings, a
squeal should be heard in the !m!d
speaker, provided any stations are “on
the air” Adjust the dials for maxi-
mum squeal and then reduce the set-
ting of the sensitivity dial. This wil
climinate the squeal and result in re-

Ae)

2
T‘ )

“‘v‘ﬁ'."{-“. "TOwRkS Fhodt Fies

Fig. 4.

trol, or else reduce the amount of “B”
battery voltage applied to the last
audio amplifier tubes.

Regeneration should be obtained
smoothly by advancing the sensitivity
control, that is the tube should go in
and out of oscillation quite evenly and
slowly. TIf this is not the case reduce
on the detector B voltage applied to
the B positive 45 jack.

Complete wiring diagram and Iayout of the Hammarlund-Roberts set.

ppear entirely or at a decided
minimum. It will be necessary to re-
tune slightly after this and then the
tube should again be turned out and
the condenser readjusted slightly to a
more exact position. There is a dis-
tinct minimum of sound when the neu-
tralizing condenser has been correctly
set.
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Your Set May Be Down,

It’s Never Out
By ARNOLD E. PFEIFFER

Y set worked so well a year ago
when I bought it, bu now, I
don’t know what's the matter.” The
writer has heard this complaint so
often that through sheer desperation he
needs must write this article and tell
the radio public why a set that worked
well a year ago need not necessarily
work well now, and how it can be
made to work just as well again.
TFirst, the tubes. Of course they still
light, but that doesn’t mean a thing.

The dials can easily be attached to your
Dresent set with the aid of & screwdriver.

Tubes seldom burn out now-a-days,
they just wear out, aml althuugh the
tubes in your set may light the
brilliancy of Liberty enlwhumm: the
world, still they may be deader than
the conventional door nail in-so-far as
ability to relay high frequency im-
pulses are concerned.

So, look to your tubes. Try them
in a_friend’s set that’s working up to
snuff, and if they are dead, bury them.
You can, of cn\\ne have them reju-
venated at small c ut what’s the
sense? They'll mﬂv o dead again in
a short time and you'll have to buy
new ones anyway. If the tubes in
your set have gone the way of all
earthy things, huv a mmpletc new set.
Buy them from a dealer who will test
each one before he gives
who will test them on the meters.
this way only can you be sure you are
getting good tubes.

In the new sets coming on the mar-
ket arrangements are made to prolong
the Tife of tubes by employing self
adjusting rheostats for controlling the

filament temperature. Automatic fila-
ment controls actually do this because
they allow only the proper current to
pass from the time the switch is closed
until it is opened. With rheostats
there is always a certain time phase
during which the filaments heat at an
improper temperature, i.c., while turn-
ng up and turning down the rheostats,
and nothing is so detrimental to the
life of tubes as this

The grid leak in your set may have
lmn"crl its value since you've had the
set—grid leaks do—and’ the grid leak,
when its value is not correct, can raise
more Cain in a radio set than a bull
na chnn 1 shop. Obtain a range of
grid I .2 and 3 megohms and
try nwm in the circuit. Look to your
ground connection and see that it isn’t
corroded. See that the prongs of the
tube sockets aren’t loose. Go up on
the roof and see that no one has hook-
ed on to your aerial—it’s be
you know. Your “B” batteries s
read at least 34 volts each.

And novw, selectivity. You had no
trouble a year ago separating the sta-
tions. on the lower wave-
lengths you are finding it more and
more difficult. Certainly! There are
twice as many stations to separate now
as there were a year ago, and it is be-
coming increa
rate them at the Tower wave-length:
This is caused by the fact that broad-
casting wave-length
cording to frequencies, and every sta-
tion, in order mot to interfere with
other stations in the vicinity, needs a
frequency band of 10,000 cycles or 10
Kilocycles of its own. Now, in tuning

& it
it the lower dial settings a small
‘hange in condenser capacity will

cause a great variation in the fre-
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quency to which a tuned circuit
.ponds, while a con T gh'\n;,e in
ondenser cap is needed for the
same fv u]mnc\ o higher
dial s
”u\ce wrh the condensers in your
set, the readings of the dial will not
correspond to the variation in fre-
Juency, which means that at the lower
ettings of the dial, stations are crowd-
ad together, while at higher readings
f the dial the stations are scat attered
This problem will become more acute
.\hcn <p:\cc will have t() he allotted to
tions, becau s space can
i hitored only by as wmo to these
tations  wave-| below 200

Tho mechanism is all enclosed within the dial.

meters, whicn means
numbers on the dial
As a result of this confused condi-
of the dial the stations are scattered
This problem will become more acute
when space will have to be allotted to
more stations, because this space can
be allotted only by assigning to these
stations wave-lengths below 200

aiong the lower

recelving set fitted with Tune-Rite vernier dials.

condenser is the so-called straight-line
frequency condenser, which when well
(Continued on page 155)



The Gen-Win Lemnis Coil

Rece
By EDWARD

HE statement to the effect that
the success of most radio fre-
quency receivers depends on the par-
ticular coils used in them can be made
with a comfortable degree of safety.
Any radio fan who has tried straight
tuned circuits with different
types of transformers will willingly
verify it, for he knows that efficient
coils, possessing confined magnetic
fields that remain in the coils and that
do not cause troublesome feed-back
between R.F. tubes, are what make the
difference between a stable, selective
receiver, and a squealingly trouble-
some and broadly tuning one.
It was with these facts in mind that
the Gen-Win “Lemnis-Coils,” a new
type of radio frequency transformer,

iver
SPIEGLER

D

vented {rom sudnm by the peculiar
design of the winding that produces
them, so thére it Bl coupling be-
tween the stages of a radio frequency
receiver using the mductame
coils use an elongated reverse c

of extraordinary length, Yhieh gives
them the desirable characteristics of
the solenoid with none of the latter’s

“Tho front of panel is well baianced as can be
obtain careful

bove. The latest vernier
‘adjustment.

The author is shown here pointing to the Daven Mu- power tube in the last stage,

ed by the radio fan with little diffi-
culty. The coils can, in fact, be con-
nected in any standard radio frequency
ircuit and will work in an extremely
factory manner, but a definite set
is described here so that the construc-
tor will have <nmethmu definite to
work on. The or has :mlual[\' been
made as the ph(mlgr’\ph» show, 50 1o
one need fear he is going to try some-
thing that has never graduated from
the drawing board stage.

is Lemnis-Coil set involves two
stages of tuned radio frequency ampli-
fication, detector, and three stages of
resistance mu]ﬂcd zmdm amplification,
which means is
highly selective :\ml sensitive, and be-
cause of resistance amplifier.
boasts of absolutely perfect tone qual-
ity. The parts required are all stand-
, and can be purchased without

tubes

n al

The top view of the receiver showing how the parts are arranged.

were designed by the engineers of the
General Winding Company, Inc., the
well-known coil manufacturers, The
new transformers, wound according to
the “lemniscate” principle, incorpor-
ate many features, foremost_among
which is its confined magnetic field.
The magnetic lines of force are pre-

inherent bad features. The coils, by
the way, are decidedly not of the “bi-
nocular” type; the latter employs two
separate windings, whereas the Lem-
nis-Coils use only one.

An excellent all-around receiving set
incorporating three “Lemnis-Coils” as
the main tuning units can be construct-
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trouble in any radio store. They are:
Three Gen-Win
(they come packed in hbommry tested
kits of three); three .00035 mfd.
ke condensers,
with suitable dials to s
a 7 by 24 inch panel, with an 8 by 24
wood baseboard; six standard tube
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Tec. Aop. U, Pat. on.

To get all that any set can give,
you must use this greatest scien-
tific advancement of all—GEN-
WIN Lemnis-Coils. They give
astonishingly better results be-
cause they are the only induct-
ances offering you all these ad-
Patents Pending vantages:

1—Lemnis-Coils are wound with an elongated reverse curve.
This form confines the
tendency toward oscillat The extraordmary length of the
curve reduces the rcslslance otherwise encountered in small di-
ameter coils.

Z—LemthmIs have no peak Thcy afford high, uniform am-
band. They do not

cause dzstorrw'm

3—Lemnis-Coils amplify only what is received from the preceding
stage. Their non-pick-up qualities reduce the annoyance of static
and other interference.

4—Lemnis-Coils are kept free from dust by means of sealed Bake-
lite cases, thus retaining their full efficiency.

S5—Lemnis-Coils used to replace any type of tuned radio frequency
transformers or antenna couplers, will increase the sensitivity and
selectivity of your receiver.

GENERAL WINDING CO.,, Inc.

214 Fulton Street, New York, N. Y.
Send This Coupon If Dealer Has No GEN-WIN Lemnis-Coils

GENERAL WINDING COMPANY, Inc,
zn Fulton Street, New

may send me one gmmmred Kit of three GEN-WIN Lemnis-Coils, complete
it blac st sWbREoE SRl ot ok

DEnclosed is money-order for $12. (Ship postpaid)

Send C. 0. D. (I will pay postman $12 plus postage)
It is understood s ke e guaranteed to afford the utmost in tuned radio

frequency reception.

NAME ...
STEET and No.
cIry s STATE

sockets ; three .5 mfd. fixed condensers;
three resistance coupling units; five i
megohm #nd one .5 megohm resist-
ances; grid condenser and leak; one
14, one %, and one ¥ ampere am-
perites; battery switch; single circuit
telephone jack ; binding post strip; and
the usual odds and ends of screws,
busbar wire, etc.

The set is assembled in two units,
the panel and the baseboard. On the

nel are mounted the three variable
condemen the battery switch, and the
telephone jack. The condensers are
spaced alnng the horizontal center line,
one in the exact center of the panel
and the other two 374 inches from the
sides, The switch goes in the lower
right hand corner, the jack in the
lower left. This part of the work is
simple, as it involves the drilling of
only a few holes.

Four additional holes should be
drilled along the bottom edge of the
panel, % inch up from the edge itself;
these are for the screws that hold the
panel against the edge of the wood
baseboard.

After the panel instruments have
been mounted, the unit should be laid
aside and work started on the base-
board. The arrangement of the parts
is plainly shown in the various accom-
panying photographs.

The three Lemnis-Coils are screwed
to the board so that they will fit com-
fortably behind the three variable con-
densers on the panel. One tube socket
is placed so that it will fit between the
first and second condensers and an-
other between the second and third
These are for the radio frequency
bulbs, and occupy positions that make
their connection wires very short,

Tn the extreme upper right hand cor-
ner of the baseboard a third socket,
for the detector tube, is fastened down,
with the 4 ampere amverite on its
right hand side, Tl\e grid and plate
binding posts of this socket should be
faced toward the pant‘l. and the wires
to them will fall naturally in place.

The three remaining sockets are
then placed along the back edge of the
baseboard, with even spaces between

them. Tn each of the spaces is then

-~ LEMNIS_COILS — 2MEG,

— .5 MF. CONDENSERS aack S

AMPERITE

AMPERITE

:
o
LB

lype o ted,

ich ‘Dasdes

iagram. The set is de
o e reliviance o nllner ...m.m .... fretat o
' hat case, 1 the

rawing Jionmere, 1t hould be n No: 1 Amperite,
‘ane ampere. | Oflierwise use o Ji-ampere ballast.
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placed one of the .5 mfd. fixed con-
densers and one of the resistance
coupling units. As will be noted in the
photographs, a little room must be left
along the middle section of the back
baseboard edge for the binding post
stnp> which is raised above the wood

out three inches by means of simple
W T ip should have
its aerial and ground posts on the left
(looking at the mscbmrd from the
panel) side, and its “B” posts to the
right.

The %4 ampere amperite is now
screwed down a little to the right and
in front of the middle Lemnis- Coil,
and the 3 ampere one in the corres-
ponding position on the left of the
same coil.

‘With all this done, work can be now
started on the actual wiring. By way
of suggestion, the baseboard parts
should be wired as completely as pos-
sible before the panel is screwed per-
manently in place, for if the panel is
fastened first and the wiring attempted
later, the job will prove a decidedly
awkward one. About 90 per cent. of
the wiring must be done on the base-
board instruments, and only a few con-
nections will require installation on

the panel once the baseboard has been
disposed of.

The wiring diagram is very plain,
and needs little explanation. It will
be seen that the ¥4 ampere amperite
controls the filament of the detector
tube, the 34 ampere one the filaments
of the two R.F. tubes, and the 34 am-
pere onc the three audio amplifiers at

once.

The variable condensers are connect-
ed directly across the secondaries of
the three Lemnis-Coils. Care must bc
taken that the stationary plates of i
variables go to the grid posts of mc
tubes, and the rotary plates go to the
filament. If the reverse order is used,
the st will display “hand capacity”
effects; that is, the movement the
operator’s hands near the dials will
affect the reception.

Standard six-volt tubes, working on
a regular six-volt storage “A” battery,
may be used throughout, though it is
recommended that high Mu tubes like
the Veby be employed in the first and
second stages of the resistance ampli-
fi A regular 135-volt “B” i

er. is also
needed, it being tapped at 90 volts for
the last audio, R.F., and detector
ulbs.
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The great uniformity of the Lemnis-
Coils makes the dials of the three con-
densers gead almost exactly alike for
any particular station. Their overall
efficiency makes the set as a whole
work beautifully, especially on DX
To select several DX stations of some

thirty-six tuned in during two nights
SF B B i
70%, 71, 70 for WMBF, Miami

Beach, Fla.; 69%, 69, 69 for WGY,
Schenectady ; and 89, 89, 89 for WIP,
Philadelphia. It is actually possible to
hear a station on each dial setting, be-
cause of the wave channel allocations
and the straight line frequency char-
acteristics of the receiver.

This set was made in the laboratory
of Walter J. McCord, at Dey
Street, New York City, and although
the particular location is known to be
an extremely poor one, being sur-
rounded by skyscrapers and the ele-
vated railway, the outfit brought in
one out of town station after another.
As for the purity of the tone quality
and the faithfulness of reproduction—
well, you simply must hear the set to
really appreciate it.

Your Set May Be Down, But It’s Never Out

made, actually does space the stations
evenlv over the entire dial scale,

highly desirable feature. But here is a
point of great importance. These con-
densers are expensive, due to the diff-
culties attendent upon their construc-

At the left shows hiow stations are crowded on the ordinary dial and at the right shows how stations are re:

tion, and above all they are very bulky.

There is now, however, on the mar-
ket the Tune-Rite <Lr'u;hllme fre-
quency dial which, when applied to
any existing radio receiver equipped
with ordinary condensers, converts it
in such a way that the stations are
separated evenly over the dial scale,
being otherwise possible only with

(Continued from page 152)

straight-line frequency condensers.

conversion is made possible by
means of an ingenious arrangement of
two sets of gear trains. The two
gear trains move independently of
each other in such a way that, while

one moves a pointer at a uniform rate
over the graduated scale of the dial,
the other train rotates the condenser.
This latter gear train comprises eccen-
tric gears, which work in such a way
that at the lower readings of the

pointer the condenser mmes slrmer
than the pointer. e
readily seen, causes the smnom at low

wave-lengths to be separated on !he
scale and to bring stations o
wave-lengths closer together. This dm
is casy to mount, no drilling of holes
being at all necessary and it is indeed
fortunate for those who desire selec-

TuNE-RITE

a when using a Tune-Rite dial.

tivity that there is in existence such
a device, that can accomplish with little
expendifure and in a few minutes’
time all that rebuilding 2 set wouid
accomplish. We e that there
i iRt et i
heir to and far from any set being
down and out it can easily be brought
up to top notch,




A Plain Talk on Tone Quality

By GEORGE V. ROCKEY*

FRO}\I the beginning of broadcast-
ing until the past eighteen months,
the demand of the broadcast listener
has been for distance and volume.
Tone quality was : o ically unheard
of. Today distance has been relegated
to the bucl\‘vro\md‘gs% of the own-
ers of receiving sets tune in on “local”
stations within a few hundred miles of
their homes. Radio has long since

of instruments; the harmony, which
brings out the true beauty of every
selection, is carried by the other in-
struments of the orchestra, particularly
the instruments of low pitch. Alone
the melody sounds thin, is \\it\vcn(
depth, and, while it “tells the story,”
it lacks the depth of feeling which
characterizes the rendering of the
complete orchestra.

p——

been able to hear the bassoon—the
kettle drum:

Lost Music from Poor
Amplification
To illustrate j at is being lost
in many radio receiving sets now on
the market, as indicated in the photo-
graph shown herewith. Every instru-
‘ment in this orchestra is needed for the

The arrows poin

ceased to be a toy, it has become an
almost necessary adjunct to American
home life, supplying Inspiration, Edu-
cation, Entertainment. The wonder
that music could be caught out of the
spaces and translated into music has
hecome commonplace—the question of
distance has become secondary—tone
quality and appearance have taken the
places of distance and volume.

The Meaning of Tone Quality

Tn all musical selections the melody
or theme is carried by one or a group

to the musicians whose instruments are not or
Tre

e ecnes” ammpineation b e

Most radio sets on the market tod:
reproduce the melody without distor.
tion—they also reproduce the higher
notes without appreciable distortion,
but the bass notes, which give the true
harmony, are badly distorted, slurred
over, or lost entirely.

Thus the real beauty of orchestra
and band selections are lost. How
many times does a piano recital sound
flat? How many times have you heard
the deep, resonant, pealing notes of the
organ? How many times have you
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heard when the ordinary spe

of transformer coupled audio

portrayal of perfect music. As far as
the reproduction from a majority of
sets is concerned the musicians indi-
cated with arrows might as well not
be in the orchestra—you will never
hear them. And many other musicians
in this orchestra might also better not
be there for the beautiful notes from
their instruments are slurred and dis-
torted.

This is why there have been com-
plaints against the tone quality of the
present receivers. A receiver which

*Daven Radio Corporation
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will reproduce all of the bass notes

only possible, but is a reality.
The Audio Amplifier the Seat of
the Trouble

Every radio set may be divided into
three parts: the tuning circuit, which
receives the radio waves; the detector
which changes them from high, inaudi-

le frequencies to low frequencies
which can be heard by the human ear
and, the audio circuit, which amplifies

or refined, and another transformer-
coupled system was used. The only
thing that transformers had to recom-
mend then was more volume. The
question of distortion meant nothing,
To the dot and dash listener, distortion
made no difference—a dot was a dot,
and a dash was a dash, no matter
how they were distorted. So the first
method of audio amplification, the re-
sistance coupled method, was forgotten
and disregarded.

When hr(ndcasking came into being,
were known,

Diag:

bl

G0

E

rams 2,
#above do not show
“—B” connection for
the derector, as this
connection is_pro-
v:d:d on the Super

thcy had been improved and
so naturally enough they were
used for amplifying the audio
waves.

Three years ago, realizing
that, if radio was to achieve
the same popularity as the
phonograph,  the engineers
resurrected the old resistance
coupled method and started to
improve and perfect it.

Last year resistance coupled
amplification again made its
bow to the general public in a
new guise—an audio amplifier
which amplifies all of the
music without distortion. It
is now possible, by the use of
resistance coupled amplifica-
tion to hear broadcast pro-
grams just as they are played
in the studio—all of the bass
notes come through without
being distorted or slurred, the
true  harmony is preserved,
giving any musical selection
that depth of tone which is
produced by the broadcasting
orchestra.

3 an

The Use of Special Power

e eotpied Smplifer” 53
the audible waves and transmits them
to the loud speaker where they are
translated into music. Any properly
constructed tuning and detcctma cir-
cuit brings into the radio set all of the
has been broadcast from
It is what happens to the
radio impulses after it has left the de-
tecting circuit 111at makes or mars the
reception. The audio circuit is the
B S kenrd s e improved
if radio is to have the popular success
it deserves.

Years ago when inventors were
making their experiments to improve
the reception of code, they discovered
the method of Resistance Coupled Am-
plification. This method brought the
signals in clear and sharp, but with
the growing demand for more and
more distance—and with it naturally
more and more volume, this method
was dropped, without being developed

onnect n Daven
r sot.

Tubes

Engineers who had been conducting
experiments with resistance cuuplcd
amplifiers were fully

How to Get the Most
Out of Your Set

Learn the principles of radio
from this remarkable book
514 PAGES
Complled by HARRY F. DART, EE.
Formerly with the Western
s e
Technically edited by F. H. DOANE

‘TOP turning the dials blindly. $ A

and.

Learn what happens when you
turn them and why. Then you will
get greater distance, greater vol-
ume, most enjoyable quality.

The I.C.S. Radio Handbook

ou just what you
now. Written by nationally known radio
authorities in language that you can under-
stand, An absolute necessty for every radio
A wonderful bargain at $1. Note this
pariial Iist of contents
Electrical terms and circuits, antennas,
5 and motors, siec!
‘many veceiving
and" audio frequenc
Smpiihtaion, broadcast “and, commerca
iranemitters and roceivers, super-ri
cration, licenses, ete.
Send only $1 with the coupon today and
get this 514-page 1.C. o Handbook

Money Back if Noe Sa!uﬁed

International Gorrespondonce Sch
Box 7071, Seranton, Penta.
© T encloso $1. Ploase sond me—post-pald—tin
st 6 s i a1 T
ood Gt 10T i ot eptizely” Satished
it "l e Wi e a4 o

the fact that ordm;uy 201-. A tubts
were not suitable for
coupled amplification.
effort, they succeeded in perfecting a
new tube such as that now known on
the market as the Daven MU-20. This
tube has an amplification factor o
20, which is greatly in exc
usual all purpose tubes such as 201 A
tubes. With resistance amplification,
it is absolutely necessary to use the
MU-20 tubes in order to get the best
results. This cannot be stressed too
strongly.

Just as it is so necessary to use these
special tubes in the first two stages of
a three-stage amplifier, it is equally im-
portant to use the special power tube
such as the MU-6 power tube in the
last or output stage.
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PRICE $1.97

A
RADIO
EDUCATION

IN 5 VOLUMES

Theory,Design,Construction,
Operation and Maintenance

LEARN AT HOME

These five component parts of a
complete Radio Instruction Course
are outlined in five volumes that
contain not merely the essentials as
so many books do, but more, they
contain all that any modern up-to-
the-minute textbook on any subject
would cover. They are in them-
selves a COMPLETE radio edu-
cation teaching every possible por-
tion of Radio

Size of each book 6 by 9 inches,
handsomely bound and illustrated
with charts, diagrams, descriptions
of equipment, etc.

SEND NO MONEY for these
books. Just forward your name
and address. We send you the
books at once.  On receipt of same
you pay the postman $1.97 plus
few cents postage and then they
are yours.

ience.

Distributed by

The Consrad Co., Inc.

64 Church St.,  New York, N. Y.

Most people have the idea that a
power tube will give more volume
than an ordinary tube. This is abso-
lutely erroneous, The term “power
means just what the phrase im-
plies—a tube to handle more power.
If an ordinary tube is used and the

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

power turned on, the tube will load up
and the loud speaker will produce a
series of wqueals and grunts. The
power tube, on the other hand, will
take care of this excessive power and
will feed the audio waves to the loud
speaker clearly and without distortion.

How to Get the Most Out of Your
Storage ‘‘A’’ Battery

(Continued from page 109)

fastened in place. If these contacts
are not perfectly made, charging may
not be normal and the operation of the
set may be irregular from this cause.

The wires leading to the storage
battery should be rubber covered
without braid. Braid is attacked by
the storage battery spray and is de-
stroyed in a short time whereas the
rubber covering is immune.

While the gases that escape from
the storage battery in charging, par-
ticularly at the end of charging, are
hydrogen and oxygen which are not
in themselves harmful, the higher rates
of charge draw up also a fine spray
which leaves a coating about the vent
tubes at the end of charge. The eye
of the operator should never be held
close to the vent opening during charg-
ing for this reason.

THydrogen gas is, of course, inflam-
mable and explosive as it leaves the
battery cell and an open flame should
never be held over the storage battery
vent at any time. Use an electric bulb
held so as to illuminate the interior
of the cell when you are adding w ter,
with the eve at least two feet away
from the cell.

The electrolyte is dilute sulphuric
acid which is harmful to fabrics and
to the finish of furniture. Should it
exude or be spilled in any way it may
be neutralized by throwing baking soda
on the dampened surface and when the
bubbling ceases, wiping off the surface
with an old cloth. An old cloth dip-
ped in ammonia water should also be
used for drying the top of the battery
after filling with water and after
charging.

Routine Charging

Assuming that the user is supplied
with a normal 80 ampere hour battery
and a commercial charger of standard
make usually charging at either 2%

| amperes or 4 to 414 amperes; on a five

tube set in the average home, the bat-
tery should be chzu;:e(l at least over-
mqht once in ten da; the charger
is rated at 2% amperes it should re-
main on charge about 20 hours. If
the charger is rated at 4 to 434 am-
peres it should remain on charge about
14 hours. This is, of course, not a

fixed schedule and must be adjusted
by the user to meet his conditions of
service.

Keep Your Battery Charged
erience of manufacturers
radio “A” storage bat-
indicates that a very

teries clear ly

large per cent. of battery troubles are
due to undercharging and that only in
rare instances is the storage battery
damaged by

overcharging.  Users
s bear this in mind and
understand clcml\ that if they charge
infrequently the very slight economy
in current consumed is more than off-
set by unsatisfactory radio reception
and a short-lived radio storage battery.

&

What the Beginner Should
Know About Radio
(Continued from page 88)

other word
impulse.

A small variation of the potential
in the grid circuit causes a large varia-
tion in the plate current. However, it
should be noticed that these two cir-
cuits are quite separate and it should

also be borne in mind that the energy
in the plate circuit is not supplied by
the incoming grid voltage, but merely
controlled by the latter. The energy
in the plate circuit comes from the bat-
tery and is only released by the action
of the grid of the tube.

By a relaying system the small
amount of energy in the grid circuit
releases a much’ greater amount of
energy in the plate circuit, whiclf is
then utilized instead of the smaller
amount of energy that is coming to
the tube. Of course, the amount of
energy that can be controlled by one
tube has a limit, but if greater amplifi-
cation is desired several tubes can be
connected together by suitable means
and cach one can add its own part to
the building-up process, until finally
we have a huge amount of energy re-
sulting from a small initial input. This
is the manner in which an amplifier
system operates.

greatly amplify a weak




The Use of Resistance in Radio Sets
By E. R. STOCKLE, Ph.D., Member A.I.E.E.*

T is_well known that a circuit in-

cluding a coil and a condenser is
capable of clectrically oscillating, pro-
vided that its resistance is low enough.
If an electromotive force is suddenly
applied to such a circuit, the current
which flows will not immediately reach
a definite value, but will over-shoot its
final value and oscillate back and forth
a number of times before reaching a
steady flow. If the resistance of the

introduced by the vacuum tube
equal to or greater than the positive
resistance of the circuit then the cir-
cuit will generate sustained oscillation.
his very valuable property of the
vacuum tube becomes a great source
of trouble in radio receiving circuits,
which are made up of a number of
tubes capable of supplying encrgy to.3
number of tuned circuit: 1
SRR L

N

e ———
anced to avoid oscillation prevents the
nice adjustment of the vacuum tubes
which will give enough regeneration to
compensate for resistance losses in

circuit at all frequencies. This seri-
ously decreases the efficiency of the
receiver, particularly in getting
tant stations. If the counter electro-
motive force of this method were ad-
justable at the will of the operator, so
that the set could be operated close

_|
+

R
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A portion of u five-tube tunea radio frequency eircurc snowing e use of plate voltage control to prevent the vacuum tubes from gene-

circuit could be reduced to zero, the
electrical oscillation thus started would
continue_for a very long time and
would die out slowly as energy i
radiated from the circuit in the form
of radio waves. It is therefore appar-
ent that resistance letriment when
inserted in an oscillating circuit, since
it dissipates the energy of the oscil-
lating current.

ne of the chief purposes of the
vacuum tube in modern radio circuits
is to compensate for the resistance
losses in the oscillating circuits. The
vacifum tubes supply energy from the
plate battery at the proper frequency
and phase to make up for the resist-
ance losses in the circuit. For this
reason the vacuum tube is often called
a negative resistance device, since its
effect is the same as though resistance
were subtracted from the circuit: If
the energy supplied by the tube to the
circuit more than compensates for the
loss of energy in the circuit, or in
other words, if the negative resistance

“Chicf Radio Engincer, Central Redio Laboratorics.

rating uneontrolied vseillation

problem with which all designers of
io frequency circuits must
Many schemes have “been
provided to prevent the vacuum tubes
in a tuned radio frequency circuit from
generating uncontrojled  oscillations.
These schemes may be divided into
three classes.
1—The introduction of proper coun-
ter electromotive forces through in-
ductance or capacity coupling.
Introduction of losses sufﬁuentlv
great to prevent their compensation by
the vacuum tube.
3—The method of limiting the sup-
ply of plate voltage to the vacuum
tubes so that they cannot furnish
enough energy to generate oscillations
t of the above mcnnoncd
classes is exemplified by M 'y
and so-called Reversed Feed- chk cir-
cuits. It has had a great popularity
for about two years, but as generally
put into practice sacrifices one of the
great advantages of the vacuum (ub:'
A circuit which is permanently
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enough to the oscillation pmm to give
maximum _efficiency at wave-
lengths, this method would hc one of
the very best. As commercially pro-
duced, however, this is not accom-
plished.

The second of the above methods
has a large number of representatives,
among which are the introduction of
resistance into the grid circuit, ab-
sorption circuits, the potentiometer
control clc This method, while not
decreasing the efficiency of
e 1ecexvcr usually results in bro;\der
tuning. The introduction of a re:
ance loss into a freely oscillating cir-
cuit is generally not good radio prac-
tice, even when vacuum tubes are in-
cluded to compensate for this loss.

The third of the above methods has
been given commercial attention only
within approximately the last year, and
it is the purpose of this article to set
forth the ideas underlying this circuit.
In this method the resistance used for
oscillation control is, not electrically a
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part of the freely oscillating circuits,

ut is simply used to govern the volt-
age which is supplied to these circuits.

A diagram of a five-tube tuned radio
frequency receiver employing plate vol-
tage control method is shown in the
diagram. In designing this circuit, al
the well-known precautions for posi
tioning the coils and otherwise elimin-
ating feed-back between  successive
stages, should be used. If this is not
done the amount of resistance which
s necessary in the plate circuit might
be so great as to decrease somewhat
the efficiency of the radio frequency
tubes. In general, the type and ar-
rangement of coils used in the Neutro-
dyne and other tuned radio frequency
circuits makes a very satisfactory de-
sign. It will be noticed that the di:
tinctive feature of this circuit

-

is
that the primaries I.1 and 1.2 of the

radio frequency transformers are
brought together and a resistance R
connected in series with them and the
positive “B” voltage. This resistance
must have a high value in order to pro-
vide the required range of control for
the voltage. It further must have a
wide range of variation, that is from
maximum value down to practically

t also desirable that this
resistance be so tapered in value that
the resistance per unit length of the

| dcmcm be less at _the IO\\' resistance

\’\’hcn L\\L) mdiu frequenc
controlled
of 0 nhm< is the preferr

Annther very important element is
the by-pass condenser_which ,s con-
nected from the Positive e
of the radio frequency tmnsforme\s to
the filament. This condenser should
have a value of about one microfarad
or a one-half microfarad condenser
may be connected across each of the
R.F. tubes. It will be observed that
this condenser provides a path for the
oscillating plate current so that this
current is not obliged to pass through
the high resistances. In other words,
the primary of the radio frequency
transformer, the vacuum tube, and the
condenser C provide a closed circuit
whose greatest impedance is that be-
tween the plate and the filament of the
vacuum tube itself. The D.C. voltage
applied to the plates of the radio fre-
quency tubes is governed by the value
of the resistance R and at any given
frequency just enough voltage is ap-
plied to the plates of the tubes to com-
pensate for resistance losses in the os-
cillating plate circuit. As the fre-
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quency to which the receiver is tuned
increases, the energy fed back through
the grid 4 plate capacity of the tubes,
and also through the inductive cou-
pling between stages, increases. This

‘auses an increase of energy compensa
tion to the point where the receiver
will go into uncontrolled oscillation
unless additional resistance is inserted
at R. It is thus possible for the opera-
tor to adjust the energy supplied to
the radio frequency tubes by means of
the resistance R so that the set will
operate at its most sensitive regenera-
tive condition. This will permit the
greatest range of reception and also

will provide adjustment for best qual-
ity.

It should be noted that this circui
u

nor the sharpne<s o the:e
This is one of the oumandmg advan-
tages of this method of oscillation con-
trol.

Anothcr advantage is in the economy

“B” battery consumption of the

radio frequency tubes. When the clr-
cuit is properly designed it will b
found that at frequencies below, e
hundred meters the resistance in the
plate circuit of the radio frequency
mbcs will be of the order of 100,000

U\dnr these conditions the plate
current taken by these tubes will be
as low as one-half milliampere, com-
pared to the eight or ten milliamperes
normally consumed by these tubes.
The large volume obtained on the
shorter wave-length stations with this
very small plate current consumption
is one of the surprising characteristics
of this circuit. Tt results directly from
he fact that the control resistance does
not dissipate the radio frequency en-
ray but supplies just enough direct
current voltage to the oscillating cir-
cuits to allow the tubes to operate at
their greatest efficiency.

This circuit has been discussed at
ome length because it is an illustration
of the proper use of resistances in
radio circuits. In conclusion it may
be stated that in order to obtain maxi-
mum efficiency from a radio receiver,
resistances should not be included in
any of the circuits which carry #scil-
lating current, since this generally re-
sults in broadening the tuning and
lowering the efficiency of the receiver.
Variable resistances used as a means

of governing the energy supplied to
the oscillating circuits in a receiver
are among the most satisfactory de-
vices for accurately controlling the re-
generation and oscillation of vacuum
tubes, and when properly designed
they give the operator perfect control
over the tubes in his receiver.

£



Correct Aerial Installation

T ————

RHAPS 1o part of the average

radio equipment receives les men_
tion than the aerial. In reality, it i
one of the most important factors of
your radio outfit.

All radio receivers have an aerial of
some kind for it is the only means
there is of collecting the radio energy
and directing it into the set.

Of course some aerials are better
than others. The most desirable ones
being those that collect the most en-
ergy. By that is meant the weak
waves from stations hundreds of miles

Fig.

A typieal installation of a cage antenna,

away, whose wave energy has become
weakened by travel over great dis-
tances.

The ideal aerial for such work is a
single No. 14 stranded copper wire

“President . W. Hull & Company

_place the

By S. W. HULL*

about 100 feet long. It should be
about 35 to 40 fect above the earth,
or if placed on a building it should
be about 20 feet above the roof.

ese clearances will in both cases
aerial whére it will be'in po-

Fig 1

A correct single wire aerial installation,

2

sition to get the full energy of the
radio wave, before it has lost energy
through absorption due to treetops or
other interference.

The fact that all objects absorb
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gy makes the matter
an important one. Height
therefulc is your first consideration.

ion by courtesy of

Hlustrat
SV & & ERllona, Ohio,

Fig. 1is a ty] illustration of the
proper way to install an aerial, using a
standard steel “Hercules” Aerial Mast.

Note how the mast places one end
of the aerial well above the roof and
treetops. The other end of the aerial
is secured to the gable of the house, by
a screweye.

The lead-in is a continuation of the
aerial wire—this climinates a splice.
Energy is lost at all splices, try not to
make any.

It will be noted that the antenna is
double insulated from the top of the
mast and also the gable roof.

The Mast should be equipped with

st-head pulley so the antenna may
sed or lowered at will. The
e pulley should be galvanized
and the pin on which the pulley wheel
turns should be brass so it will not rust
or wear.

The guy wires should be galvanized
and about }4” in diameter. The mast
should be of substantial construction,
preferably of steel. The Hercules
Aerial Mast for instance uses a spe-
cial high strength pressed steel section
to give proper strength and at the same
time reduce the »\etght—m it can be
erected easily.

(Continued on page 172)




Power Tubes for Audio Amplification
What They Are, Why They Are Used, and How They

Should Be Used

By GEORGE V. ROCKEY*

'1*111- other day I happened in a
radio storec in Necw York—the

place was busy, the several clerks hur-
tying around supplying the wants of

the Soldering iron wiclder and listen-
e

ing to the complaints of the “bu

T made my purchase and on my way
out I stopped to examine a new type
of condenser that had caught my eye.
As I was lingering over the counter a
customer came in, placed gently but
firmly, on the counter a tube carton

and said to the clerk, “Here’s your
;mwer tube back, it doesn’t increase
the volume of my set a bit.”

After some conversation the man
was refunded his money and he walk-

thing will have to be done. I decided
right there to write this article. Here's

e R e

very popular article on power tube:

“Oh!'it’s those power tubes again—

they are supposed to increase volume,
ut for some reason they don’t—we’ve

h.ul a lot of trouble with taking them
back

That SueWir hvery Giteatty e
reason why power tubes have been
slow in taking hold—too many o
them come back- they weren’t

the story in a nutshell. Put an ordi-
nary Ol type tube in the last audin
stage of any set and turn up the
power ; up to a certain point the tube
will function perfectly. After that
the tube will overload and oscillate
and the tones will become muffled and
distorted. The more power you turn
on, the more distortion you will get.
Now take out that or dinary tube and

0 I p)

sold correctly in the first place,
Entirely too much technical and

semi-technical data has been written

about the new power tubes and but

Above s shown three tubes which are cepesially designed for use if a &

Arapiiier, The one Standing upright i
ed out feeling friendly toward the
store, but mighty unfriendly toward
power tubes.

After he had gone out, T engaged
the clerk in conversation and after we
had hlkcd cnndenscrs for a little
while, , “What was the matter
with the mhe that man returned a
little while ago?” The clerk’s answer
made me sit up and take notice-
that's a fair example of the general
misinformation on power tubes, some-

exttanco coupled
AT (i "fox the Tast stage.

very little which the layman could un

derstand.

Power Tubes Do Not Increase
Volume

Power tubes were properly named
in the first place—they are tubes de-
signed to carry more power or juice
or whatever you want to call it, with-
out distortion. If power tubes were
designed to give more volum
would he cnllcd volume tubes.
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without touching the controls, put in
a power tube—the music comes
through clear and full without distor-
tion or oscillation—the volume hasn’t
increased—the ability to handle the
power without distortion has been im-
That's the purpose of the
power tubes.

It’s the same principle as putting a
high powered automobile engine in a
jitney chassis and stepping on the gas
the light chassis will shiver and vi-
brate. Now put that engine in a
sturdy chassis and use the same
amount of gas—the same horsepower
is being generated, but the_ sturdy
chassis remains firm without vibration.

Use Power Tubes Only in the Last
or Output Socket

Power tubes were designed for one
purpose—to improve reception by per-
mitting more power to be used without
distortion. They should be used only
in the last or output stage of the audio
frequency end of your receiver. They
are not a cure-all, but when used prop-
(Continued on_page 174)

*Daven Redio Corporation
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A Modern Method of Filament Control

An Efficient Means of Simplifying Radio Set Operation
Through the Use of the Self-Adjusting Rheostat

S
HERE are people who still re-
member the early days in the auto-

motive field, the days of “cranking her

up,” when it nceded at least one
double-up man power and a sprained
wrist to start the hhmu\ thing. How
far off those days seem now, when no
one would dream of buying an auto-

mobile that wasn't equipped with a

self-starter.

But a problem far more series than
that confronting the automobile inds
try faced the radio industry when it
became a question of how to build a

Tilustration of Amperite and mounting.

radio set, which would be simple
enough for the layman to handle who
has no mechanical knowledge, even as
most people are now able to handle an
automobile or a phonograph.

Be it remembered that radio burst
wpon an unsuspecting public with a
rush such as had never been seen be-
fore or since. Radio, which cons
tutes the greatest achievement of the
present century, found millions of peo-
ple ready to enjoy it—but a compara-
tively small number sufficiently trained
to operate a radio set. Not before the
handling of a radio set could be made
so simple that even a child could ope-
rate one, could the industry hope to
attain that degree of popularity w!uch
it is just beginning to reap.

Hence simplicity of operation be-
came the guiding star of everybody
connected with the radio industry, and
tremendous strides have been made in
this direction.

One of the most vexed questions
aas “how to safeguard the tubes,” the

rrect operation of the tubes being, of
course, the very essence of proper re-
ception. Many are the perils to which
the tubes are exposed at the hands of
the inexperienced operator. Rheo-
stats, to control the tubes, which are
all right in the hands of experts,
thongh experts often experience diffi-
culty with them, proved a source of
unending trouble in the hands of the
layman.  Consequently, a great deal of
effort has been directed toward the
elimination of hand-rheostats.

It would be underrating American
ingenuity to assume that this difficulty

could not be solved, and concurrent
with the evermore insistent demand
for simplified operation, it has been
solved by the self-adjusting rheostat
such as the amperite, This has been
to radio what the self-starter Ih been
to the automobile. It not only makes
the set equipped with it easier to ope-
rate, but actually makes it foolproof.

There are, however, still a large
nnml)u of what—for want of a hetter
m—may be called the Rip Van
\\ inkles of radio, who are unaware of
this development, and it is for their
benefit that information about it may
be worth whil

Right amperes are a sine-qua-non
of proper radio tube operation, a con-
dition ordinarily brought about by the
more or less frequent adjustment of a
hand-rheostat, to the end that the cur-
rent flowing through the tube may al-
ways he of the right amperage. ~Re-
quiring great dexterity, blow-outs are
nflen the result of hand-rheostat ope-
ration, hence the self-adjusting rheo-
stat came as a veritable godsend to
the layman as well as the expert, since

Schematic diagram showing how Amoer
IS connected in (he Alament cireuit of & va

it takes over in its entirety the func-
tion of the ordinary rheostat.

The tubes are the most important
fact in the set, and to operate them at
their highest efficiency it is essential
that the tube filament gets neither too
much_current, which would damage
it, nor too little, which would impair
its efficiency. To achieve perfect tube-
performance it is necessary to intro-
duce a variable resistance in the fila-
ment circuit, i.e., either a hand-rheo-
stat, by means of which the operator
can increase or dccrea<c the current at
nce such as
Amperite, w h1ch is self-adjusting and
exercises this function automatically.

By way of demonstration let us first
take an ordinary kind of wire and see
how it acts under the influence of elec-
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tric current. As everybody knows, the
electric current heats up the wire,
causing it to emit both light and heat.
We have here in fact the principle
on which electric heaters and incandes-
cent lamps work. But a wire or fila-
ment, subjected to electric current, in-

showing comnection_of
e fo fube socket.

creases its resistance to the current as
it heats up. This is called the thmm-
electric characteristic of the wire,
the change of resistance when hmed
differs gomvvluwhh in all kinds of
metals or alloys. Look at the tungsten
vacuum lamps burning in your home.
Trrespective of their wattage or volt-
age all burn at the same temperature.
This is not merely a coincidence.
Every tungsten vacuum lamp is care-
fully” designed to operate at that defi-
nite temperature, Why?
he life of any vacuum tube de-
pends upon the life of the filament.
est scientists :mrl metallurgists
in the world spent many years in try-
ing to develop a el ‘make tung-
sten into fine filaments. The difficulty
in the fact that tungsten is very
hard and brittle; it was like trying to
draw an eggshell into wire.
Nevertheless a process was finall
developed which changed the eggsheli-
like structure of tungsten into tung-
sten that could be drawn into wire of
less than one-thousandth of an inch in

which is used in modern radio tubes,
and in order to keep this tungsten-
filament in the proper ductile form for
giving best results it must be operated
at a definite temperature.

Contrary to popular conception the
lamp will not last longer if burncd at zn
Tower temperature. Doing
changes the filament to the eggshe[l
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structure and any slight vibration
. On the other hand, if the
tube is operated above the proper tem-
perature, the filament is rapidly vapor-
ized and the tube may be burned out.
It is evident, therefore, that the tem-
perature and current must be kept
within a very narrow range.

There are, however, certain kinds
of wire, consis i
which poss
ing their resistance under heat to such
an extent as to exactly counterbalance
a voltage across the filament. If then
a voltage applied to such a filament is
increased, the wire simply heats up a
little more and increases its resistance,
so that, even with a higher voltage,
only the required amount of current
can flow and no more.

It is a filament of this

kind of me-
tallic alloy of which Amperite consists
and which adjusts the current auto-
matically. Tt is contained in a herme-
tically sealed glass tube, filled with an
inert gas, which prevents damage to
the tender filament operating under the
aforementioned thermo-electric
ciple. It has, as already indicated, the

prin-
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unique  property of
changing in resistance as the “A” ba
tery voltage changes, thereby main-
taining an even flow of current in the
tube filament.

his is most clearly demonstrated
when we observe the current passing
through a set, which is operated on o
freshly The current
tends to ri f
the tube is designed, a condi
calls for adjustment. It is effected
automatically by the self-adjusting
rheostat, whose filament at once heats
up. Tt thus increases its resistance and
decreases the current that can flow
through its filarrent to the tube with
which it is conaected. It is obvious.
therefore, tha a tube, which is con-
nected to the right kind of filament re-
sistanze, never ccomes overheated or
gets out of commission. In this con-
nection it is well to rmvemlur, what
has already been indicated, that, if a
tube filament draws only a \'cr_\ small
overload of current, its life will be
considerably shortened and replace-
ment of the tube becomes necessary
long before its due time.

On the other hand when, in course
of operation, the battery potential he-
comes weaker, as the charge of the
battery decreases, the self-adjusting
rheostat again takes care of fthis hy
decreasing its resistance through cool-

ing off. It nuh once more .mom the
proper amount of to_flow
through the mbe (hmcm until the

battery becomes exhausted, when the

tube naturally won't function.

Simplified “operation of radio sets
has at all times been the principal aim
of all radio experimenters, and the
self-adjusting rheostat is one of the
biggest steps towards that goal.
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The Elkay Tube Equalizer

A Method Which Uses Any Combination

By JOSEPH KAUFMAN*

rr—

System
of ‘Tubes

ADIO tubes have undergone num-

erous changes in the past few
years and as a_result there has been
no standardization of the sockets or
of the filament voltages. Now, how-

g RF&Ar ; oen

The diazram at the left shows an Elkay
fistor T Ml frealiendy reuity
o one a 4 shows the resistor used
to controf the filament of & detector tube.

hile

merely adapting the proper Elkay

The arbitrary selection of the stor-
age battery is duc to obvious causes.
In the first place it is estimated that
90 per cent. of all filament supply is
from this source; then again, it
logical source from the standpoint of
cconomy. It is not only a very expen-
sive practice to operate the five-volt
tubes from dry cells, but it is actually
impractical. It is, therefore, only
natural that the six-volt source should
have been adopted by the large tube
manufacturers.

As an example of the development

as radio frequency or audio frequency
amplifier. In the latter instances they
are particularly advantageous, elimi-
nating a rheosfat control and permit-
ting the tubes to operate at their rated
current and voltage.
The Elkay Resistors will prove
a great convenience with the new UX-
112 tubes. This new tube operates at
one-half ampere and five vol
of the Elkay units can be uscd with
this tube in the last stage of an audio
amplifier and if the tube should be
changed, it is merely necessary to
h’mgt the type of resistor.
Radio enthusiasts who are continu-
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various (ypes of tubes are us follow:
BB (1-UX201A)—type 4 Bllay Resisto

ever, with the advent of the new Radio
Corporation UX types, a definite step
has been taken in the direction of a
universal mounting. This system will
obviate the necessity of making radi-
cal socket changes in the receivers built
fo accommodate former types of tubes.

In addition to the movement toward
standardization of the bases used with
vacuum tubes, the tendency is to ar-
rive at a universal input voltage. Ir-
respective of the input voltage, if we
adopt a standard source of current
such as the six-volt storage battery—
assuming that the maximum required
voltage is slightly below that point—
a system of resistors can be used to
adapt any tubes according to their

operating voltage and filament cur-
rent requirements. With these pre-
adjusted resistors in the positive or
negative filament lead, no rheostats are
required and tubes can be changed at
will without any of the former diffi-
culties regarding rheostat values by

x-l‘ubu Fadio frequency set using the

(Sia-0)—tyne 0, or (
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20 (ubes)

4=
RO B tpe 0. o
RS01a)—typs 4 Elkay Hesistor.

of such resistors, the Elkay Tube
Equalizer System assumes a six-volt
storage battery source and provides

A single Tlkay Resistor s shown at the

et d ' Sumé of four of theso resistors Is
tiown at the rig
suitable resistors to adapt any of

the tubes to any circuit. Among the
various types are units for a single
tube of the UX-=201A, UX-199,
UX-112, UX-120, MU-20, MU-6
types, or for several tubes of either
type, as for instance, two tubes used
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UX100 tube) —Typo 50 Eikay n..um.
12—(ype 2 Kllay Resistor.

ally trying new circuits will find Lhcse
resistors a great aid as several di
ent types of tubes can be used to ob-
tain the benefit of their particular
characteristics, permitting them to be
changed at will. The receiver is thus
not limited to any particular type of
tubes. If, for example, two standard
radio frequency stages are used, a re-
sistor can be obtained for regulating
the current and voltage to any of the
tubes best fitted to this kind of ampli-
fication; the detector tube can be con-
trolled by another unit; the amplifier
for the audio frequency currents can
be of the rmmme coupled type, using
three tubes. of these may be the
MU-20 or other simihr tubes operat-
ing from individual resistors, and the
output tube may be the MU-6 or simi-
lar type controlled by a separate auto-
matic resistor. It is then ible to
change to any other tubes without loss
of time or change in the receiver.
(Continued on page 168)

“The Langbein-Kaufman Radio Co,
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DavEn
UX-20A  UXzoA  U¥ass  MU-z0 UX-20A

Table o ELKAY EQUALIZORS

Type 2 for Two U
Type 50 for UX199

Type 0 for Daven MU20
Type 4 for UX201A

Uk

List price per caualizor, any type, 50
With' mounting. 751

At .
FILAMENT LINE ONLY
+

Standard Two-Stage Tuned R.F. Circuit

Use Any Combination of Tubes
ith th

Elkay Tube Eaaalizor System

WITH FULL TUBE PROTECTION

Under ‘the Elkay Tube Equalizor System such

I\ the 6 tube cireuic above, note the wide diversity of tube typce
very maximum of

O peere smoothly an
tone quality, volume and selectivity.

e Radio_Corp. UX 4o far toward standardizing tube
_ountings._ They do 1 ever, provide for tubes of different
oltas & definite, standardized input voltage, by insert-

t6°the characteristics of the circuit position) o system is born
that permits reduction of each tul King voltage
As the Radio Corp. and pmncau, all other tube manufac-
turers have adopted & 6-volt source as standard, the Eikay Tubs
e R L Sl
There is an Elkay Equalizor for use mdxwd\mlly with every
tube made, There are also Equalizors & two tubes from
the same source—a particular advantag:
or two stages of Au

Tinuously.  Obviously, where, wil

of ‘the tubes 15 turned off individual Equalizor should be used.

ELKAY
5-Tube

SUPER
SELECTOR
with

Resistance
Coupling

Uses any type of tube without change of wiring. Operates on
dry cells or storage battery. Circuit contains one stage of R.F.,
detector, one siage of transformer cou\)hm( and two of resistance
Couplis

ing.
Ha"Contrel for selecivity for gscllation.  Low

can be brought in as_smootl V
Eriied ELRAY CERRIFIER SR T maied signale o fall
brlliancy. ~Exact logain

Dew UX 112 tube,

5 amp ucﬁ..‘ 5 volts, the
[y cifective. Type 2
sed singly in the laat stage,

um Equalizor equaiizes It when

and type'4/3 cqualizes it when ased n cascade with a UX 2014
anufacturers are turning to resistance cou
f the wonderful purity of tone, and s have
appeared for this purpose. The Elkay Tibe Equalizer m,,phcs
Eaualizor which equalizes these

Engincers have long employed resistors In detector and audlo
v

stages because these stages are not critical, but they have hesi.

fated about RF. circults. We shall be glad to show how Elkay

Equalizors may be used with great success in ¢ stages,
th either potentiometer or serics rh

Sufficient_to limit the upper value of current
Widh o’ Type 35 Eilkay Equalizor'in serica with & theostat an
adjustment 0% above and normal may be had.

fite for further details.

Equipped
with the
ELKAY
TUBE

EQUALIZOR

SYSTEM

cuit is the result of four years' development work. The
it separates scxflicting stations with needle-

point” accura
Handsome, two-tone_mahogany cabinet, beautifully designed
and appointed.  Price S0

ointe:
$70." "5 tube kit, $65.  4-tube

not at your dealer's,
write us. Set of blue prints for

Wilis subes, not seslstance coupied
e

To the Trade: Write for Exclusive Franchise

The Langbein-Kaufman Radio Company, Dept. W, 511 Chapel Street, New Haven, Conn.
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To illustrate the flexibility of this
method of filament control we are giv-
ing a scherfiatic diagram of a six-tube
receiver employing the latest methods
of balancing the R.F. stages and of
audio frequency amplification. Coils
L1 and L2 are the customary tuned
radio frequency coils in com\m(‘\mu
with variable condensers C1 a c2.
The resistances R1 and R2 nn\ Wn set
—generally about 600—800—ohms to
control oscillating ; R3 is the grid leak
shunted across a condenser of 00025
mfd. capacity ; R4, R5 and R6 are the
standard resistances used in impedance
coupled amplifiers; R7, R8, R9 and
RIO are Elkay units according to
the tubes used; (UX-199 for R.F.
stages or UV-199 for detector an
3UV-201A’s for audio amplifier will
ke an excellent combination). R11
is a rheostat of about 10 ohms to vary
the R.F. voltage below the operating
level, giving control of volume; C4,
C5 and C6 are stopping condensers
and CH, CH, CH, are the chokes or
atito_transformers, An arrangement
of this sort is very economical to oper-
ate and offers exceptional quality of
tone.

Tf the builder wishes to employ re-
sistance coupled amplification for the
audio stages, few changes will be ne-
The chokes CH, CH, CH,

cessary.
can be replaced by resistances and
Tlkay Resistors of the proper value
to control respectively, two 20

and one MU-6 tubes.

Loud Speaker Uses Newly
Discovered Principle
((mllunu'll fmw I'W 14%)

s -

e —— -
other portion is a special impregnated
parchment for the low notes. The
metal, being harder, is better able to
reproduce the rapid variations while
the parchment reacts to the slower vi-
brations which produce the low motes
—thus combining the basic pvmcnple
of the finest violins, cone typ
ers and basic laws of sound rcprodqu
tion.

One of the most noteworthy feat-
ures of the loud speakers using this
diaphragm is their reproduction of
notes of the extreme lower register
such as the low notes of an organ or
bass drum. The same is true of the
high notes of the violin. Loud speak-
ers using this new type of diaphr
appear to strike a new and better note
in reproducing apparatus.

DEALERS sisizins

Radics biggest geason 3o hore, Got our
oy s of
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The Three Circuit Tuner

By REUBEN H. GROSS

The Old Reliable Radio Set for Broadcast Reception

ATE has been kind to us through
out the several years of broadcast
listening-in to which we plead guilty,
and still remain the simon-pure B.C.
25 of yore. What a blessing it is to
contintie along b trying to delve
into the innermost ~ums that lurk
behind the whole de-
livering mummmm Via ether. We
are quite satisfied to learn our lesson
by what comes out of the horn of the
1oud speaker or thru the phones. Do-
ing sufficient of this will eventually

teach the veriest tyro
enough to enable him to
form an

punch and which brings
in the elusive DX sta-
tions. So has it been
with us. We have turned
dials on all types o

ceivers from the simple
crystal set to the com-
plicated super “what-
not '—have burned the

carly morning oil both
winter and summer and
have met with old man
static in all of his vary-
ing moods.
Please don’t be mis-
This recital i

\\wll

e
phases of radio. The .
Teasons are simple. Primarily, we
oy nothing about the radio labo

 and like millions of others are not
keen!y interested therein, except where
theories promulgated: by laboratorians
fail to check up with experiences in

front of the dials. Secondarily, we
are willing to admit our mental de-
ficiencies (along these lines only

however) and concede that the lan-
guage of microfarads, millihenries
and fractions thereof is foreign and
most difficult to learn, except perhaps
in its barest fundamentals. Again we
are like millions of others and must
learn our lessons from nothing more
than the set as it functionates before

us
How well do we remember the fi
(\pt‘uuuc with the crystal set. What
a thrill it was when the st
seemed to he the most beautiful music
in the world came over, and we were
entranced. And so, too, there stil
rings in our ears the laughs of friend

A baek

wite, who thought it so rdiculous and

aid so, to see a big, fat, grown-up
man playing with a toy that almost
it the palm of his hand. So too, there
lurk pleasant memories of the single
Rl e
by the three-honey-comb coil set that
brought in the elusive DX stations
and which later still o intact up-
on a shelf in the “shoj

O i et neutrodyne.
Who didn’t own one about two years
ago? We thought we had the utmost

panel view of a three e
in receivers at that time and rejoicec
accordingly. By the way, our first
one still lives and is doing daily ser-
vice for a friend who refuses to be-
come infected with the virus of the
radio bug, and continues satisfied
with what he has. What a strange
creature! How diligently we followed
instructions in how to “neutralize,”
and how eloquently we cussed when
the darned thing wouldn’t “Neut.”
We even tried striking the same pose
as did the man in the booL during
this most difficult operation, and fin-
..n, admitted our inferiority.

How many failed to get het-up with
the super-het? To you fellow bugs,
who admit the failing, we say go back
and try it. The sport of matching
tubes and deciding whether it shall
he air-core or iron-core transformers
is something that you cannot afford
to have missed, else the cycle will have
been broken and your radio biography
differ from ours. Ours was an cight
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Htustration by

tube affair which we succeeded in get-
ting into a 26-inch panel and over
which fact we gloated with keen de-
light. We thought that the greatest
thrill in radio had come to us when we
owned this giant. Not alone did we
get a station on plenty of places on
the dials, we also blew all eight tubes
at once when a screw-driver acciden-
tally slipped into the works while the
batteries we connected. What a thrill !

Funny influence this radio disease
has on one, what? Almost like telling

Courtesy of Globe Radio Equipment Co.

loying a transtormer coupled
lifier, 2

a new listener about the operation in
which you nearly but not quite died
The point of this tale is almost lost
in the length of the story. Incidentally

hence the title of th

contribution to the i
Economy must be practised, even by
the radio bug, and having enriched the
tube manufacturer through the med-
ium of the super-het, the exchecquer
demanded  immediate retrenchment.
‘What a vast difference in the size of
the bill when we purchased the three
tubes necessary to put life into the
And speaking
isn't it remarkable how
1 “B” battery juice is

plot of this narrative.
of economy,

. As may bc xcmhl\ deducted, by this
our radio experience, we had
learned the lesson of cheap parts. To
the neophyte, let us admonish you to
learn this lesson and thus avoid suf-
fering the experiences for which we
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paid so dearly and so often. There
is no such thing as a good, cheap ra-
dio part, and it is well we know it.
Now that we have preached, back to
the story. Out we went and bought,
“Low loss” parts and built us a “Low
Loss” set. At this stage, it again bc—

mes necessary to preach.

RAPIO REVIEW AND RADIO LIS

aerial longer than this. Sharpness of
tuning can be maintained by placing
2 low capicity fixed condenser (.00
S mfd,) in series with the an-
o
ni

cely.
The choice of a coil or tuner was
the next problem which we finally
overcame. Not being a radio expert,

Cpaciy Contrr

Sehematic wiring diagram of
for

cr coupled

real “Low Loss” material. How much
junk has been foisted upon pool, un-
suspecting victims as “Low ’ no
one will ever k Don't l)u) any-
thing that has not met the tests of the
experts engaged in doing this service
for you, through the medium of the
laboratory, and your “shop” will never
have to tolerate the pile of stuff that
has accumuldted in ours.

three cireuit rexe

e set With two-stage trans-
pittier:

udio an

we are permitted to express our opin-
ion frankly, so here goes. The ethics
of radio authorship demands that de-
tails of coil building be furnished to
the amateur from the method of insu-
lating the wire to the threading of the
screws used therein. Not being bound
by this code let us say that we have
vet to see the amateur who could do
justice to such a job, unless perhaps

ERS’ GUIDE AND CALL BOOK

haps it is our lack of skill more than
the coil.

Study thé’ photograph which shows
the coil wired into the set. You will
notice that the primary is made of
bare copper wire and surrounds the
secondary. This wire is gold plated
which males it immune to the action
of the elements and eliminates corro-
sion of the metal. This feature means
little or nothing when tuning locals,
but when the elusive DX station re-
mains elusive, it is often the factor
which brings in the music or voice.

The secondary of the tuner is tuned

by a .0005 mfd. variable condenser.

This too is of the “low loss” type and

should have a \t\mev other than the
d th:

plat
the others and are a means of increas-
ing losses in the operation of the set
A vernier dial of good make is excel-
ent. We have discovered something
about insulated wire which we, in our
big-hearted manner will reveal to the
world. Look at the wire on a new
coil and notice how bright and shiny
t is. Now take a piece of insulated
wire which has been used in a coil
uring one summer in a climate such
as is found in and around New York

, there’s nothing new about the he had the facilities of the coil maker's  City. Carefully unwind the insula-
houk up used in the three circuit tun- factory, and even then we still ques- tion. The bright sheen on the metal
RESISTANCE 4 MEG. 100,000 OHMS
AERIAL e Q0GMF | 100000 .06 MF !, MEGOHM | 006 MF CONDENSER
BOTOR 06000 ks>, R | OMS,  cEb g | /
¥ GRID LEN GRID COND.
o S / ~
! )
COUPLER
L L .
7 Loun
i SPEAKER
# RESISTANCE
~ /4 MEGORNM
Y y “RHEOSTAT
PRIMARY | 6 OHMIS
SECONDARY
= Ground RUEOGTAT

Sehematic wiring. -llngr-xn of the three cirentt (uner showing hov

2 three stage resintance coupled amplitier can be emplosed

rrangement is ldeal for tone quality reproduction

er. Look over the diagram that ac-
companies this and you will see much
the same as when you first built the
three honey-comb coil set. The values
of the coils and the wave length range
is fixed in the new outfit, otherwise,
the resemblance is apparent. The us
of an aperiodic primary in this circuit
is excellent and if you are careful
about the size of your antenna, it is
as sclective as could be desired, even
by the most eritical. Don’t get it over
100 feet, mcludmg the lead in and all
will be well. Tn large apartment houses
found in big cities, those living on the
lower floors are- compelled to use
longer lead-ins and thus will have an

tion. Our advice is to go out and buy
a ready-made, factory-built coil, but
make sure that you are getting one
that will do all that is claimed for it.
That's exactly what we did, and while
we had some slight disappointments,
we finally got what we wanted, and
at last we are, or we think we are,
riding on top of the 1adio world.
There are two types of three cir-
cuit tuners. One has a tuned tickler
and the other ]n a fixed tickler which
is tuned by a variable condenser. Both
il advantages, with a
slight inclination to the latter type.
We find that it is more easily con-
trolled than the movable coil, but per-

is gone and instead we have a dull
piece of copper covered by oxide or
sulphide as the case might be. We are
told in the primers on radio that the
minute electric currents which go to
make up our infant, move over the
surface of the wire. Inasmuch as the
new coating on the metal is a non-
conductor, the surface of the wire is
no longer available for carrying im-
pulses. Thus there are more losses
with which to contend. This s easily
overcome however, by sing enameled
wire which is_covered by both cot-
ton and silk. We have found such a
coil and are now using it. Our hopes
for increased cfficiency are hastened.
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GLOBE LOW LOSS TUNING COILS

A word about the tickler in the 3-
circuit tuner and then our tale nears
its end. This part of the coil is the

mn

means of controlling r and
since regeneration is the principle on
which the circuit is based, the tickler
is deserving of much more attention
than is usually accord.

iable tickler

wire surely gives
and if properly used, brings in the DX
stations so that the family can really
hear the concert without having you
act as interpreter or conductor. On
the other hand, this innocent looking
bit of apparafus is responsible for
more annoyance to neighbors than
even old man static himself. If you
must tune a slaﬁﬂn by the whistle of
the car , then do so as quick-
Iy as p0<<\l)lv Don't keep the set howl-
ing while you make your adjustments.
Remember that while you are doing
this, all others listening on the same
wave-length in your neighborhood are
being cheated out of hearing the pro-
gram. This nuisance has caused many
a cuss word to be heaped upon the
head of the offender, and matters
reach their most horrible state when
some other fellow starts squealing
back for revenge. This often leads

“It Was Only Possble With
Your Coil

Walter .,: ik v
By r ben e o
past few wecke that I realized more than
cver that I had the goods in your coil,

the enclosed list testifies.
Tast night. While

But the climax came

operating on

6.5

Los Angele in
Both Opera S ]
Apart, Re nnmwn NY.

Such periormance can enly be assured
on you vee THE" PATENTED SLORE
oW 1653 Fum
The total S e
alter’s set was less than $20

29 Distinctive Patented Features
Easy to install. Ask your dealer or send
for descriptive circular.

GLOBE RADIO EQUII"MENT CO.,217 West 125th St., N. Y.

GET THE RESULTS
And Over 40 Magazine and
Newspaper Radio Laboratories
Know It.

HERE ARE THE REASONS

They conform in every manner to the
Standards set by prominent Radio Engi-

neer:

Wasiuel jonk Atz 15l higianyen thecuore
which is ordinarily robbed by the use
ity madilinoet coalys

Large Wire. Little resistance for the cur-

~rents.

Low Distributed Capacity. More selective.

6 Small Screws, the only Metal used in its
construction, reducing the losses still
more.

Where Corrosion is the direct cause of
many Radio sets going stale nfter several
months of use, GLOBE COILS are safe-
guarded by the use of Enameled wire in
the secondary and the bare copper Pri-
mary is heavily plated with 24 Karat
Gold.

others into the scrimmage and the
first thing you know, the entire com-
munity shuis down thei and radio
is again blackened, with special em-

7x18

phasis on regenerative sets.
The advantage of the fixed tickler
which is tuned by a 00025 mfd, var-
(Continued on page 174)

i

Complete picture layout and wiring diagram of the three cireult {uner as shown In the
standard transtormer coupled audio frequency amplifier.

accompanying photo. This set employs a
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Correct Aerial Installation
(Continued frmzt page 163)

e — i —

Tt is desirable to use a good grade
of black graphite paint—and to give
the mast at least three coats to insure
against rust. Pipe is not desirable
because of the possibility of filling
with water at the base and rusting on
the inside, unless a cup is provided at
the top.

Earth anchors for fastening the guy
wires are best made by cutting off a
piece of 2 x 4 lumber 12 long and
wrapping a piece of the guy wire

RADIO REVIEW AND RADIO LISTENERS’ GUIDE AND CALL BOOK

around it, leaving a stem about 4 feet
long with a loop on the end. This
block shotld be h\med nhout 3 feet
below the surface, with the loop above
the earth. The guy wires are fastened
to this loop.

The h anchors are usually
spaced away from the mast a distance
equal to 1/3 the height—for instance
on a 40-foot mast they are spaced 13
feet 4 inches out. Tliree anchors are
sufficient, generally two back of the
mast and one in front.

The mast itself is set in a hole about
18 inches deep. The bottom of Hus
hole should be lined with stones to
vent the mast from settling in damp
weather,

Fig. 2 shows a cage antenna. This
presents greater area and more surface
to the radio wave and will therefore
gather more energy than one wire.

Such a cage should be about 75 feet
long. It is generally made of six No,
14 stranded copper wires. The ends
are soldered together and securely at-
tached to insulators at the end nearest
the mast.

The rings should be about 12 inches
in diameter and made of 14 inch round
brass rod, soldered neatly at the splice.

These rings are spaced about 6 to 8
feet apart. The aerial wire is soldered
to the rings—taking care to have the
wires spaced_equally about the rings
before soldering. he best way is to
fasten them first with a little wi

g

Slow and careful, neat and rhnruuzh
is the way to go about this w
you will be satisfied with your 11m<l|ed
aerial.

A good aerial is well
trouble it takes to make
where the average radio fan gets 1 ng
range occ'\»lonnllv——-lhc man with

ass aerial gets'it consistently.
Hnts the difference.

High priced radio sets often may
rove disappointing or even a_total
loss to a would-be radio fan, if his
aerdal is not properly put up.

Of course an indoor aerial “will
work” and it is even found conveni-
ent in many cases to depend entirely
wupon the small portable aerials that
come with some of the higher priced
receivers.

But when you stop and consider that
the antenna is the big hand that
“reaches out” into the air and captures
the radio waves for you, you will rea-
lize that the loop antenna can no more
be compared with a large outside an-
tenna than a rowboat can be compared
with a modern ocean liner.

n the first instance the loop an-
tenna will “catch® things for you, and
so will the outdoor antenna. But the
comparison stops about there, just like
the Tow boat will keep you on top of
the water and so will the ocean liner.

3

worth the
i For
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Analyzing the “‘Diamond of
the Air”
(Continued from page 147)

value would result in a lower effective
voltage. To compensate to a certain
degree for this additional resistance
and increased drop, the .upphml pmu
voltage is incre
wherever it was 90 val\: wnh tran:
former coupling. In fact, if it is de-

ed to apply identical e!Temve volt-
ages it is necessary istance
coupling to use appmx"n'\te ¢ 200 per
cent. higher applied voltages.

‘What the Curve Shows

graph showing how the output is
increased when the applied plate volt-
age is increased is shown herewith
From this curve one may observe the
difference between an applied voltage
of 90 and 150. And fortunately with
this type of amplification the increase
in phl(‘ curr s not pmpnmoml to
the increase in plate voltage,
very much less. The following e
are cited :

At 400 volts the output of the unit
was rated as 72 and the drain was .8
of one mil. At 150 volts applied, the
output was increased (0 1/2 but the
current advanced onl; of one
mil to a total drain of 1 15 mxI~ With

150 volts applied to the audio tubes
the total plate current drain of the en-
tire audio amplifying system was 13.9
mils. Of this 11.5 mils was the drain
of the output tube, and 1.2 mil for (1\(-
fi and second audio stages.

should be remembered that no \u;\\mg
batteries were used when these values
were ascertained. This high rate for
the last tube is due to the replacing of
the plate coupling resistor by the Toud
speaker, whose winding has a resist-
ance value about one-tenth of that of
a re and the effective voltage is
higher. Thus the total drain of the
receiver is 24.9 mils. Proper design,
however, calls for a biasing battery in
the grid circuit of the output audio
tube. The accompanying diagram em-
bodies this. The grid biasing volt-
age value as determined b t re-
sponse was 6 volts negative and the
plate current thus was reduced by 5
mils, to 89 mils for the last tube.
The total drain of B current in th(‘
whole set, with * attery used,
19.9 mils, not at all excessive for a
tube receiver of this design, T
value of bias is used with a plate po-
tential of from 145 to 150 volts with
S-volt tubes, other than the hi-mu type.

g

Plate Voltage in Resistance
Experiments conducted with various
values of plate potential upon audio
amplifying tubes utilized in resistance

coupled units showed that 90 volts
applied was not sufficient to provide
satisfactory, distortionless amplifica-
tion of lond signals. The advantages
that should have accrued due to the
use of resistance coupling were lost
entirely, through insufficient effective
plate voltage. With 90 volts applied
to the plates of tubcs coupled “nh
100,000-ohm  re fecti
voltage is about 25 m 30, depmnlmg
upon the tube impedance, ‘and experi-
menters have generally found tha n 25
or 30 volts are anything but sufficient
fnr lln- plates of 1n audio amplifier.

s the reason for the poor opera-
Urm ot many resis nnce coupled ampli-
fiers. The lower the effective voltage,
the shorter the operating char:\ctcrh»
tic curve, and the more tendency for
the grid to swing positive, at which
time distortion cannot be avoided. By
increasing the effective plate voltage,
this characteristic curve is lengthened,
until grid voltage fluctuatior
swing the grid positive. and distortion
from that angle is eliminated

Resistors Stand 150 Volts

Tt would be well at this time to con-
sider an item found in the audio cir-
cuit that is closely allied with the plate
voltage. ~ This is the plate_resistor.
Being of the graphite type it is limited
in the value of potential that may be
applied across it, due to the disinte-
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grating action of the voltage upon the
carbon granules. 1f the voltage is ex-
cessive this deteriorating action takes
place and the resistance of the resistor
decreases, resulting in a decrease in
the total voltage amplification obtain-
able with the tube-resistor combina-
tion. Experiments with the resistors
used showed that 150 volts was the
maximum potential which cotld be ap-
plied without causing rapid voltage
and resistance fluctuations.

Now, as to the life of the “B” bat-
teries when the potential is increased.

One is very likely to forget that
when the plate potential is increased,
the plate current drain is increased,
because the higher the plate \oltagc,
the greater the current drain of the
tube, and when this action is applied to
a recciver- it is at once obvious that
when the output is increased by the
applicmion of increased plate voltage,
the life of the “B” battery is corre-
spondingly decreased, due to the in-
creased current drain. And this action
occurs despite the “C” battery, for the
biasing battery is limited in its scope
when a moddlated input and output
are concerned.

This additional drain is of great im-
yortance when the “B” batteries are of
the_dry, non-rechargeable type, since
their design does not permit of a heavy
overload; nor is the decrease in life
proportional to the increase in drain.
Doubling the load on a battery of this
type will not decrease the life in pro-
portion, the advance towards death
being much more rapid as the load is
increased. So we see that the plate
potential is not as small an item as we
might imagine.

Resistance Coupled Amplification
and Power Tubes

Resistance coupled amplification,
without question the finest method of
amplification known for tone quality,
can be made to equal transformer-
coupled in volume if the proper and
high mu tubes are used. Hi-mu
means that the tubes have a high am-
plification constant. The power tubes
combined with the hi-mu tubes have
made the method, mnow generally
known as resistance amplification, the
pecr of all audio amplifiers in every
respect.  Superior tone quality, not
approached by any other method, was
always conceded for
ling amplification, as it i
larly termed. The questior
is now answered hy usmfr two M
in the first two stages and a MU-6
power tube in the last or output stage.
This combination will give as much
volume as any two-stage transformer-
coupled amplifier and without distor-
tion.

So the power tube has given to radio
not only an improvement for reception
—it has helped give radio the answer
to its greatest problem, tone quality.
Perfect music, just as it is broadcast
from the studio, is now possible, with-
out sacrificing volume.

1f the power tube had nothing else
to recommend it except that it helped,
with the Hi-Mu tubes, to put resist-
ance coupled amplification in the place
it deserved, it has served i

Use power tubes, they will improve
your reception ; but use them correctly
—do not expect to get something they
were not designed to deliver.

The accompanying chart shows the

Power Tubes for Audio
Amplification
(Continued from page 162)

erly, will improve the tone quality and
relieve you of many of the distortions
of radio.

How to Protect Your Power Tube

of the power tubes now on
the market. This chart was compiled

G. F. Usman, a prominent
radio engineer, and appeared in the
September 25th issue of the New York
Sun.

S ——————m"s%

—

The Three-Circuit Tuner
Continued from page 171)

‘Whether you are using -
coupled audio amplification or resist-
ance coupled amplification, you should
never use power tubes without the
proper amount of “C” battery bias.
This is not only to protect your “B”
battery consumption, but also to help
prevent the rapid deterioration of the
tube due to the high “B” battery volt-
age passing through the tube and tear-
ing down the electrons of the plate.

With 45 volts of “B” hattery, you
should use not less than 4.5 volts of
“C” battery. With 90 volts of “B”
battery, you should use 4.5 volts of
“C.” “With 135 volts use 735 to 9
volts of *“C” battery.

The coils we used were the two
types manufactured by the Globe Ra-
dio Equipment Co., and known as
Globe Tuners. The variable conden-
sers were the SLE type made by the
General Instrument Co. While these
instruments are larger than most
others, their efficiency is unques-
tioned. We used resistance coupled
audio frequency amplification through
the medium of units made by the Pol-
ymet Mfg. Co. Three stages of this
form of amplification will give suffi-
cient volume for the most critical and
the tonal qualities must satisfy even

RADIO REVIEW AND RADIO LISTENERS' GUIDE AND CALL BOOK

the fan who insists that he has an
aesthetic sense. At one time we were
satisfied tha? transformers were quite
goud enough but after our recent ex-
perience we have learned better.

A word about the grid leak would
not be amiss at this time. It is quite
remarkable how much this harmless
looking bit of apparatus influences
reception. The correct resistance in
this part of the circuit is essential else
you are not getting all that you should
into the horn. Try out several from
one to ten megohms and you will find
that one gives the loudest signals. Bear
in mind that when you change your
detector tube, the grid leak will have
to be matched again.

When you buy tubes, buy only those
that are known to be made by re-
liable makers. “Bootleg” tubes may
work, for a while, but their life is
short and in the end you are stung
even if they cost much less than the
genuine article. The OIA type is
Satisfactory both for detector and am-
plifiers. We are using X tubes and
find them O. K. Have your tubes
tested before you buy them and if
they meet the standards, you run very
little risk of loss. A reliable dealer
stands behind anything he sells, includ-
ing the tubes. A thirty-ohm rheostat
controls the detector and a ten-ohm
rheostat is used for the amplifiers.
Polymet rheostats are in one of our
sets and General Instrument in the
other. Both serve their purpose very
well.

Tuning is simple. The condenser
shunting the secondary of the coil finds
the stations according to their wave-
length and the other dial controls re-
generation and volume. Nothing could
be simpler than this and if you are pa-
tient and willing to study the charac-
teristics of your set, you will soon
learn how to handle it. A set, even
with the identical parts found in an-
other, will vary slightly from its fel-
low, and these variations must be noted
and used in tuning. After the locals
have been mastered, and you have
learned to find them easily, then start
fishing for DX. Don’t expect to do
wonders the first time you try. Ex-
perience is the best teacher. and time
will see you improve. Keep adjusting
the grid leak and try various voltages
on the plate of the detector tube. This
may vary from 2214 to 45 volts de-
pending on the tube. Ninety to 135
volts are used on the plate of the am-
plifiers. When you learn to hear the
faint whistle of the carrier wave of the
DX station, it will require delicate ad-
justment of the dials to bring it in with
volume. Having attained the knack,
it is remarkable how far out you will
reach with this circuit. Don’t expect
all that you would from a multi-tuber.
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The Counterphase Receiver

(Continued from page 124)

One, Two or Three Radio Stages

While the Counterphase method
is applicable to one stage of radio
frequency, giving a very excellent
four tube set with practically a
single control, and may also be used
with two stages for a five tube set, the
height of its usefulness comes into
play with three stages of radio fre-
quéncy. In this case the use of Tan-
dem condens nake a two control
unit possible. The T'mdcm condm-
ers have so-called immes ch
are used to bring nw e c|rcu1t5 into
resonance with each other after which

hey are left in that position for all
ordinary tuning but are available
when necessary on distant or weak
signals in order to bring the same up
to full volume.
Great Volume on First Audio Stage

The great advantage of the third

stage of radio frequency of course is
that long distant stations may be
brought in with only a short indoor
antenna.  Loud speaker operation on
stations up to 500 miles is readily
obtainable with an antenna not more
than three or four feet long and the
fact that the Counterphase method
eliminates losses from the grid circuit
an_ astounding incry in
he result is that the second

io is used only on very weal
at Chicago for example, it is
Pacific
Coast stations on the loud speaker
with only one stage of audio, and a
consequent increase in quality which
cannot be expected when more stages
of audio amplification are employed.
All in all it would seem that the
Counterphase circuit is one about
which a great deal will be heard in

swn(d\;
nothing unusual to tune in

the days to come and that any one
who is qualified to construct a circuit
using one or more stages of radio fre-
quency will be able to secure excep-
tional results from its use

Nine-Color Diagrams Furnished

The manufacturers furnish the
same in kits for either five or six tube
circuit with a very excellent and in-
structive set of diagrams, one of the
features of which is that nine dif-
ferent colors are employed using a
color for each wire and the kits in-
clude wire of the same color as that
shown on the diagr:

These coils are bm]t in three dif-
ferent styles, one as an Antenna
coupler, the other intermediate and
the four-circuit style for four tube
sets, all coils also being obtainable in-
dividually,

The Passing Fallacy of Matching Tubes

(Continued from page 121)

changes will not distort. Tt has a very
low impedance so that the current and
lots of it, will flow freely. If it is
put into the set without any other
changes, not much diference will be
noticed. The music you get may come
through more smoothly, but you may
1ot now have the volume. You need
more plate voltage on the tube. I
take it for granted that you've been
using ninety volts on all your ampli-
fier tubes. That seems to be most
satisfactory. And another 2214 volt
block to the special tube., making it
112%, volts on that plate. Now, to
smooth it out a bit, and economize on
plate current, put a separate C battery
on that tube alone, of 1314 volts. You
will have increased your volume, and
greatly cleared up your reception.
You'll really be delighted with the re-
sults. Tf you want more volume make
the plate voltage higher still. Add an-

other 2213 volt block, making it 135
volts on the plate. Your C battery
should now be 2214 volts. If your

set gave you poor quality before, sit
back and enjoy it to the full now.
Tf you didn’t hear it across the room,
you'll sure hear it now.

Now, for your five volt, 201A set
you can do exactly the same thing.
Your special tube is the Magnatron
DC-112.

You will never complain about qual-
ity or volume again, I'll wager.

A word about your B battery elim-
inator, if you have one. You will not
deny, T am sure, that a special tube is
necessary there, too. Your 201A tube
cannot give you the results you want.
It was never designed to. How many
tubes have you used and thrown
away? There are tubes, such as the
Magnatron Rex, which are built for
that job, and which do it right, though
they ‘can’t do anything else. They are
power tubes with a heavier filament
that can stand the gaff. Don’t forget
that your eliminator tube is handling
the current, all of it, that all the rest
of your tubes and your loud speaker
taken together, are handling after it.
Tt has to be a heavy duty device. Elim-
inator tubes like the Rex have a very
very low impedance so as to carry
lots of current, and at the same time
with as low a voltage drop as pos-
sible.  And they have to be very hard

so that they will rectify completely
and COH\ldﬂtl}, without ionizing, chok-~
ing, over-heating or back-firing.

And that's about enough, just now,
don’t you think? After a little while
we'll be taking up special r. f. tubes.
But we haven't quite got round to that
in this country yét.

But we will. Sufficient unto the
day. Let us all, you and I, keep our-
selves informed. Let us take advan-
tage of every new advance that takes
place in radio. Let us install into our
sets these new ideas and principles as
they prove themselves. No need to
discard our sets for new ones. No

need to be technical experts, either.
1t's really simple after it's been prop-
Have I?

erly explained.
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Additions to, Changes in, and Eliminations from list of United

States Broadcast Stations.

New Stations

Call Location of Pow Wave Frequency
Signal Station (Watts) Length (Kilocycles)
FIO Spokane, Wash. North Central Hl"h School 100 265.3 1,130
KFXR Oklahoma, Okla. Classen I‘xlm Ginish Co. 15 2142 400
KMM] Clay Center, Nebr. n Co. 500 2289 1,310
WDAH El Paso, Tex. Trinity ‘Methodist Church (South) 50 267.7 1,120
WQAC Amarillo, Texas Gish Radio Service 100 2342 1,280
Changes
KFAU—(Boise, Idaho) W. L. 2802, frequency 1,070 VVI\\Mg(\'e\\mk N. J.)—Call signal changed to

kilocycles.
KFCE—(Walla Walla, Wash—Gall sigmal changed to
KOWW ; power 500 watts; Owner of Station, Blue

ss'n. (Frank A. Moore).

KFDJ—(Corvallis, Ore.)—Call signal changed to KOAC
wave-length 280.2, frequency 1070 kilocycles.

KFOB—(Burlingame, Cal.)—Owner of Station, KFOB
(Tnc.).

KFQB— (Fort Worth, Tex.)—Power 1,000 Watts.

KGO— (Oakland, Cal.)—Power 4,000 Watts.

KGTT—(San Francisco, Cal.)—Wave-length 206.8; fre-
quency 1,450 kilocycles.

KYW—(Chicago, IIL.)—Power 3,500 Watts.

W. AOM-—(Rny\I Oak, Mich.)—Wave-length 225.4, fre-
quency 1,330 kilocycles.

WBAL—(Baltimore, Md.)—Wave-length 245.8;
quency 1,220 kilocycles.

WDAF—(Cranston, R. L)—Call signal changed to
WDWF and WLSI; Owner of Station, Dutee W.
Flint and Lincoln Studios (Inc.).

WEAH—(Wichita, Kan.)—Call signal changed to KFH.

WEBK— (Grand Rapid —Call signal changed to
WOOD.

WMAQ—(Chicago, ll.)—Power 1,000 Watts.

KNOX—(Knoxville, Tenn,)—Power 1,000 Watts,

fre-

Eliminations

KFBG—Tacoma, Wash.
KFVU—FEureka, Cal.
olumbus, O.

KFRM—Fort

WEBT—Dayton, O.
WHBR—Cincinnati, O.
WOAC.

KFWP—Brownsville,
‘WCBG—Pascagoula, Miss.
WGBQ—Menomonie, Wis.
W]D—Granville, O.
—1Limo, O. ‘WPDO—Buffalo, N. Y.

Okla. KFRY—;
Tex. KFXE;

State College, N. M.
Waterloo, Towa.
WCUW-—Worcester, Mass.
WHAG—Cincinnati, .
WLAX—Greencastle, Ind.
WTG—Manhattan, Kans.




There’s a Real Thrill
in trying a New Hook-Up!

VERYONE in the family is eagerly waiting to hear
the new set! After hours and hours of drilling and
soldering, the set is nearly ready for its first crucial test.
Will it meet with your expectations or will it be a dis-
appointment? That depends upon two thing;—first your ~ Bradieyleak--Periect Gria
workmanship, and second, the quality of the parts used. g
Good workmanship is the result of patience, but good parts
are assured only d i 11k . d
products, such as Allen-Bradley Perfect Radio Devices.
o SRR Allen-Bradley Products are known the world over for ex-
e iis ceptional performance and fine appearance. They elimi-
nate the hazard and disappointment that follows the use
of inferior radio products.
Ask your dealer for Allen-Bradley Perfect Radio Devices if you
value your time and labor. They always work!

AllonBraley Co.

Electsic Controlling Apparatus

Bradieyohm Periec
“Adjustale Resistor.

Milwaukee,

287
Grmf.ﬂld Wisconsin

Mfrs. of Graphite Dise Rheostats jor
Over 20 Years




Give Your Tubes a Chance!

For Real Efficiency Say “Cutler-Hammer”
When Buying These Vital Parts

The very heart of any radio set is the vacuum
tube. Its ability to function properly decides to a
large extent the range of your set and the quality
of your reception.

The Cutler-Hammer engineers have given lengthy study to
the design of radio parts vital to tube efficiency. In the new
Perfected C-H Rheostats are found features never before ob-
tained. They give marvelously smooth, quict control with an
accuracy that is not disturbed during mounting of the instru-
ment or after continued use. They make set building easy,
anchoring absolutely rigid in a single hole in the panel. They
add much to the quality of any set—and yet are lower in price.

Likewise, you can put the C-H Low Loss Socket [acclaimed  The revolutionary design of the
by many engincers as the most perfect socket cver designed] G Low Lot Socet crigied
in your set for maximum results, and actually save money in  ORANGE Bakelie shel. Base
doing so. The same holds true for CH Radio Switches—  ofheatbroof Thermoplax—ier.
switches with real radio mechanisms that have so completely  of soldering iron: "One piece

met the approval of the radio public that more than a. million  Serng ves: Comices s btk

A Sidesof cach cube prong and are
are in use today. suys:n e ;um‘:;;;n S
Ga3anasndans lonlicdl Before you build your new set, decide on quality parts. You  ful builders at 50c Znowe0c be-

will be interested in the folder “Radio Parts for Performance.”
Write for it—it’s free.

THE CUTLER-HAMMER MFG. CO.
5 ay Sty Sl Secin Aactd Tt o B M s @]

Works: Milwaukee and New York

CUTLER-HAMMER

—=— Buy Your Radio Parts by Name, —=—




