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Make extra over-the-counter sales easily with this 

TURNER tape recorder mike 

replacement package 

HIS colorful, attractive micro- 
" phone display board really 

turns the trick in selling tape recorder 
mikes. Instead of just displaying them, 
it sells them. And it sells the complete 
unit ... mike, cable, plug, plug adapt- 
er all in one package. (The adapter 
unit makes the mike fit any make of 
tape recorder.) All mikes are pack- 
aged in superclear plastic bags. 

You sell right from the board. Your 
customer can see the variety you offer 
in color and style. He sees what he 
gets with each package. Important, 
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too, you can give him the mike he 
wants, when he wants it. No delays 
while you order from your jobber. 

There's no work on your part to keep 
the display board filled. When your 
jobber salesman calls, he can see at 
a glance the exact stock you need. 
Makes it easy for him to keep your 
stock of Turner Tape Recorder mikes 
current. 

The Turner merchandising display 
board is strongly made. Measures 14" 
x 22". Fits neatly on your counter in 
a minimum of space or hangs on wall. 

Ask your Authorized Turner jobber 
how you can get one of these Turner 
display boards today. He has all the 
details. 

THE TURNER COMPANY 
50 17th St., N.E. 

Cedar Rapids, Iowa 

IN CANADA: CANADIAN MARCONI CO., 
Toronto, Ontario and Branches 

EXPORT:... AD AURIEMA, INC. 
89 Broad St., New York 4, N. Y. 
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FRONT COVER ELECTRONIC TECHNICIAN technical editor Bob Cornell gets ready to run one 

of series of tests on hi-fi FM tuners. Tests were conducted to check Consumers Union rating of 

tuners. Enlightening results are included in report starting on page 32. 
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Sylvania 
TV Damper 

Tubes 

...1.4Zew design plus 

-cathode design helps 
,er types pass this dynamic 
ying colors. Dynamic tests 

ve now been instituted by 
I important types in every 

critical TV function. It's Sylvania's way 
of helping you overcome problems which 

often make the difference between profit 
and loss and a happy or unhappy 
customer. 
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new dyrna,mic tests 
produce high E.L.A.* 

Sylvania damper tubes scored an *Earned 
Life Average of 99.54% in a recent test of 
types in the 6AX4GT family. This means 
greater service reliability for you with an 
absolute minimum of trouble resulting from 
arcing, heater -cathode shorts and heater 
burnouts. It's the result of a new heater - 
cathode design introduced by Sylvania to 
meet your service needs. 

Earned Life Average is an established 
method for evaluating tube life performance; 
for the service industry it serves as an index 
of protection against call-backs. These tests 

SYLVAN I 

were performed in TV sets which simulated 
field service conditions where high line volt- 
ages are encountered. 

109 Sylvania damper tubes performed for 
a total of 132,890 hours out of a possible 
133,500 hours for an Earned Life Average 
of 99.54%. 

To Sylvania this is satisfying evidence 
that the service industry has been provided 
with extra protection against the most com- 
mon damper tube troubles. We think you'll 
agree too, that in the long run you'll profit 
more with Sylvania. 

A SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION METALS & CHEMICALS 



Big news 
for serviiTe d4from We&or 

Webcor recognizes the importance of providing a 
national network of service agencies to facilitate prompt 
handling of the parts and service requirements of Webcor 
fonografs, tape recorders, and diskchangers for 

service dealers. 

For the last several years,Webcor has been establishing a 
nation-wide network of authorized service agencies. We 
are proud now to list these agencies on the following page 
for your convenience. These agencies have been appointed 
to furnish service dealers with technical know-how, 
service literature, and service parts. 

So, please contact the Webcor franchised service agency 
nearest you whenever you need their assistance. 

This new policy of locating a source of supply for Webcor 
parts in or near your home city is designed to speed up 
delivery, simplify your inventorying, and assure better 
service to your customers on a more profitable 
basis for you. 

We are sure that as a result of this new program, you will 
be more than satisfied with the promptness and ease 
with which your needs can be fulfilled. 

WEBCOR, INC., 
Service Department 
912 West North Ave., Chicago 22, III. 

4 ELECTRONIC TECHNICIAN January, 1958 



WEBCOR AUTHORIZED SERVICE AGENCIES 
ALABAMA 

BIRMINGHAM 
Fairfax Radio TV Service Co. 

1630 6th Ave. North 
Triple "A" Service, Inc. 

9158 4th Avenue S 
MONTGOMERY 

Hanna Radio Goldthwaite St. 

ARIZONA 
PHOENIX 

Black & Ryan Distributors 
630 West Washington Street 

ARKANSAS 
FORT SMITH 

Wise Radio & TV Supply, Inc. 
1001 Towson Avenue 

Moses Melody Shop 311 Main St. 
NORTH LITTLE ROCK 

Stanley Sound Service 
915 West 23rd St. 

TEXARKANA 
Lavender Radio & TV Supply 

520 E. 4th St. 
CALIFORNIA 

BAKERSFIELD 
Radio-TV Service Company.. 712 Lake 

BELLFLOWER 
Whitmore Television Service 

17816 Bellflower Boulevard 
BERKELEY 

Dale Sanford Television Serv. 
1405 Grove 

COLTON 
Central Service Company...709 Colton 

FRESNO 
Steinhauer's TV and Radio Service 

729 0 Street 
GLENDALE 

Glendale Service Company 
210 West Broadway 

I NGLEWOOD 
Coates Radio & Electric 

659 South LeBrea Avenue 
LANCASTER 

Dale W. Roe....45127 Sierra Highway 
LONG BEACH 

Fredericks TV Center. .3905 East 7th St. 
LOS ANGELES 

H. R. Chapman Service Co. 
509 West Vernon Avenue 

United Sound & Television Co. 
5036 Venice St. 

PALO ALTO 
Palo Alto Radio & Television 

440 Kipling Street 
PASADENA 

Boulevard TV Company 
328 South Rosenead 

POMONA 
Authorized TV Service Co...930 E. Holt 

RIVERSIDE 
Associated Television Service 

2810 Eighth Street 
SACRAMENTO 

Radio -Tel Service Company 
4812 Folsom Boulevard 

SALI NAS 
Santa Lucia TV Service .1250 y6 N. Main 

SAN DIEGO 
Modern TV Service...3410-30th Street 

SAN FRANCISCO 
Palo Allo Radio & Television 

1015 Silver Avenue 
SAN JOSE 

Ash Radio & TV Service 
97 East San Salvador Street 

SANTA ANA 
"Whitey's" Electronic Service 

304 West 3rd 
STOCKTON 

Abris Radio and TV..149 E. Alpine St: 
VAN NUYS 

Smith & Larsen Radio & 
Television Service 

5751 Van Nuys Boulevard 
VENTURA 

Pacific Radio & Television 
3028 Telegraph Road 

COLORADO 
DENVER 

Universal Radio -Television Co. 
2000 Lawrence Street 

GRAND JUNCTION 
Hi -Hi Shop Inc 1003 Main Street 

PUEBLO 
Bill Cook's Television & 
Radio Service Ca 218 West 7th St. 

CONNECTICUT 
BRIDGEPORT 

Ralph's Radio Specialists...227 Lenox 
GLENBROOK 

Glenbrook Radio & TV Co. 
495 Glenbrook Road 

HARTFORD 
Hartford Element Main St. 

NEW BRITAIN 
United Appliance Distributors.98 John 

NEW HAVEN 
American Dist. Corp... 76 Franklin St. 

DELAWARE 
WILMI NGTON 

Radio Electric Service Co..3rd & Tatnall 

FLORIDA 
DAYTONA BEACH 

Poole Radio & TV Service 136 Bay 
FORT LAUDERDALE 

Poling Radio & Television 
1609 East Sunrise Blvd. 

JACKSONVILLE 
Manufacturers Serv. Co. 

555 Osceola St. 
LAKELA ND 

Television L a bore tories, Inc. 
2171/4 New Auburndale Highway 

MIAMI 
Southern Authorized Factory Service 

1352 N.W. 27th Avenue 
MIAMI BEACH 

Miami Beach Service Co. 
1229 Lincoln Road 

ORLANDO 
Photo Sound of Orlando.1020 No. Mill 

PENSACOLA 
Albarr Products, Inc. 

1634 Barrancas Avenue 

FLORIDA (Cont.) 
ST. PETERSBURG 

Dealers Service & Supply Company 
1035 Lafayette Street 

TALLAHASSEE 
Southern TV Service 

1112 N. Monroe Street 
TAMPA 

Southern Photo & News.608 Lafayette 
WEST PALM BEACH 

Peté s TV 2015 South Dixie 
GEORGIA 

ALBANY 
Duncan and Morrison...900 Oglethorpe 

ATLANTA 
Hopkins Equipment Co. 

418 West Peachtree Street 
AUGUSTA 

Goner's Radio & TV Service 
1857 Central Avenue 

COLLEGE PARK 
The Radio Doctor. _ .114 No. Main St. 

COLUMBUS 
Dersÿ s Radio Service..314-13th Street 

MACON 
Adams-Feigan Hardware Co. 

42 Walnut Street 
SAVANNAH 

Kontor Radio & T.V. Service.2114 Water 
HAWAII 

HONOLULU 
Honolulu Electrical Products. Co., Ltd. 

930 Clayton Street 
IDAHO 

POCATELLO 
Tale -Tek 353 E. Center Street 

TWIN FALLS 
Communication Radio Center 

610 Main Avenue, North 
ILLINOIS 

CHICAGO 
Lincoln Radio & T.V. Corp. 

1201 W. Washington Blvd. 
WEBCOR Service Hdqtrs. 

912 W. North Avenue 
DANVILLE 

Belcher TV Service Co. 
2809 North Vermillion St. 

GALESBURG 
Foster's Service.47 South Cherry Street 

KANKAKEE 
Bob's Radio & T.V....2H6 So. East Ave. 

MOLI NE 
23rd Avenue T.V 3100 -23rd Ave. 

PEORIA 
United Radio Service 

101-103 Seventh Avenue 
QUI NCY 

Waverite Radio Service Co. 
334 North 12th Street 

ROCKFORD 
Mosley TV Service 3011 Auburn 

SPRINGFIELD 
Beatty Bros. Electronics 

115 W. Allen St. 
INDIANA 

EVANSVILLE 
George C. Mettle Company 

17 S.E. First Street 
FORT WAYNE 

Moorá s T.V. Service..231 So. Harrison 
HAMMOND 

Electronic Television Service 
2245 - 169th Street 

I NDIANAPOLIS 
Jan Eden Recording & Sound Inc. 

621 Ft Wayne Avenue 
Radio Distributing Company 

1013 North Capitol Avenue 
RICHMOND 

Fox Electronics Company 
711 South 9th Street 

SOUTH BEND 
Radio Clinic..... ..729 So. Michigan 

IOWA 
CEDAR RAPIDS 

Ace Electronics....1020 First St, S.W. 
DAVENPORT 

Supreme TV Service...1618 W. 3rd St. 
DES MOINES 

TraViss Television and Radio 
1606 Locust 

SIOUX CITY 
Bob's Radio & TV Sv.... 703 W. 8th St. 

KANSAS 
DODGE CITY 

Interstate Electronic Supply Corp. 
402 Military 

HAYES 
Interstate Electronic Supply Corp. 

122 West Ninth 
HUTCHI NSON 

Interstate Electronic Supply Corp. 
325 West 4th 

KANSAS CITY 
Thomason Radio and Electronic Service 

2810 West 53rd Street 
WICHITA 

Booker's Television .5403 E. Kellogg 
KENTUCKY 

LEXINGTON 
Webb Radio Service.712 No. Limestone 

LOUISVILLE 
Magnetic Tape Recorder Co. 

637 Va South Preston Street 
LOUISIANA 

NEW ORLEANS 
Southern Radio Supply I900 Tulane 

MAINE 
BREWER 

Sullivan Royal Radio TV Sales and 
Service 2 Somerset 

PORTLAND 
H. D. Burrage & Company.92 Exchange 

MARYLAND 
BALTIMORE 

Jos. M. Zamoiski 110 S. Paca St. 
CUMBERLAND 

Humbertson s Strand TV Service 
29 South Centre Street 

FREDERICK 
Hankeÿ s Radio Service 404 Elm 

HAGERSTOWN 
Stouffer Radio Service.201 So. Potomac 

MASSACHUSETTS 
BOSTON 

DeMambro Radio Supply Co. 
1095 Commonwealth Avenue 

SPRINGFIELD 
Springfield Audio & Electronics, Inc. 

664 Worthington Street 
WORCESTER 

DeMambro Radio Supply Co. 
220 Summer Street 

MICHIGAN 
DETROIT 

Allied Music Sales Company 
7600 Intervale 

FLI NT 
Flint Radio & Television. 106 First Ave. 

GRAND RAPIDS 
Reid Television Service 

444 Michigan N.E. 
KALAMAZOO 

Kuiper & Warfield Electronic Service Co. 
2242 Portage Street 

LANSING 
Wolverine Service Company 

4000 South Cedar Street 
MUSKEGON 

Reid Television Service..1638 Terrace 
PONTIAC 

Blake Radio-Television.3149 W. Huron 

MINNESOTA 
DULUTH 

Hawley -Collins Co 2H14 W. Third Ct. 
Lew Bonn Company...228 E. Superior 

MANKATO 
Hurry's Appliance 

208 South Front Street 
ST. 

ealer' 
PAUL Ds TV Service....137 W. 7th St. 

MISSISSIPPI 
JACKSON 

May & Jackson 125 South Lamar 
MISSOURI 

ST. LOUIS 
Fridley Brothers, Inc.. 6510 Page Blvd. 

SPRINGFIELD 
Jack's Radio & TV Service 

618 Kìmbrough 
NEBRASKA 

LI NCOLN 
Harlan -Weist Sv. Inc. 

1025 N. 35th St. 
OMAHA 

Tele -Radio Technicians....4605 Dodge 

NEVADA 
RENO 

Emporium Electronics.. 214 No. Sierra 

NEW HAMPSHIRE 
MANCHESTER 

DeMambro Radio Supply Co. 
1308 Elm Street 

New Hampshire Radio & Sound 
Service, Inc.. 96 Merrimack Street 

NEW JERSEY 
ATLANTIC CITY 

Radio Electric Service Co. 
452 North Albany Avenue 

CAMDEN 
Radio Electric Service Co...513 Cooper 

HACKENSACK 
Greater New Jersey TV Service 

210 Essex Street 
LI NDEN 

A.C.S. Television 1111 E. Elizabeth 
MANASQUAN 

Brad Radio 77 Main Street 
NEWARK 

All State Distributors 457 Chancellor 
Michael's Radio Service...60 Williams 

NIXON 
A.C.A. Television 156 Plainfield 

PATERSON 
R. H. Sonnenberg TV Experts 

178 East 33rd Street 
TRENTON 

Trenton Television Parts & Service 
Co., Inc 1849 Brunswick Avenue 

NEW YORK 
ALBANY 

Lake Electronic Co. .1650 Central Ave. 
BINGHAMTON 

Ross' Radio Service 34 Chenango 
BRONX 

Universal Sound & Phono Serv. 
1916 Cross Bronx Expressway 

BROOKLYN 
Audio Visual Equipment Co. 

2516 Avenue "U'' 
Schwartz & Son Service, Inc. 

170 Scholes Street 
BUFFALO 

Erie Audio Sery Co...151 Genessee St. 
Johnson Radio & Television 

1530 Main Street at Ferry St. 
Radio Equipment Corporation 

147 Genesee Street 
ELMIRA 

Chemung Service Company 
403 E. Third St. 

Elmira TV Center 
3021 Grand Central Ave. 

FOREST HILLS 
Circuit Laboratories 

110-68 Queens Blvd. 
MIDDLETOWN 

S & L Electronics.... 17-21 Cottage St 
NEW YORK 

Sigma Electric Co....11 E. 16th Street 
NIAGARA FALLS 

Val's Radio & T.V. 
2728 Woodlawn Ave. 

ROCHESTER 
Rochester Radio Supply Co. 

600 E. Main St. 
SYRACUSE 

United Radio 711 So. State Street 
UTICA 

Jewell's Radio Service...1137 Linwood 
WEST HEMPSTEAD 

Audotronic, Inc 193 Hempstead Ave. 

NORTH CAROLINA 
ASHVILLE 

Freck Radio Supply Co. 
38-40 Biltmore Avenue 

NORTH CAROLINA (Cont.) 
CHARLOTTE 

Radio T.V. & Appliance Co. 
1300 East 4th Street 

DURHAM 
United Radio Service...121 Orange St. 

FAYETTEVILLE 
Jones Radio & T.V. Service. 116 Old St. 

GOLDSBORO 
Hughes Radio Laboratory 

1009 North William Street 
RALEIGH 

Nelson's, Inc 517 Hillsboro Road 
WILMINGTON 

R & E Radio T.V. Service 
1415 S. 5th Avenue 

WINSTON-SALEM 
Andrew's Appliance Service 

803 North Liberty Street 
NORTH DAKOTA 

BISMARCK 
Bristol Distributing Company 
Palmer TV & Radio... 423 Third Street 

FARGO 
Bristol Distributing Company 

1345 Main Avenue 
GRAND FORKS 

Bristol Distributing Company 
MI NOT 

Radio Clinic.. 201 First Avenue, S.E. 
OHIO 

AKRON 
Midtown Radio & Television 
Service, Inc. 

Il North Summit Street 
CANTON 

Television Maintenance Co. 
3017 Cleveland Avenue, N.W. 

CINCINNATI 
Factory T.V. Service.. .25 E. Court St. 

CLEVELAND 
Associated TV & Radio Service 

3101 Berea Road 
COLUMBUS 

Ace Radio & T.V. Service 
214 East Gay Street 

Thompson & Hamilton, Inc. 
211 North 4th Street 

DAYTON 
Guarantee Radio and TV 

12 South Williams Street 
TOLEDO 

Allied Music Sales Company 
2940 Monroe Street 

YOUNGSTOWN 
South Side Radio & TV Co. 

1742 Market Street 
OKLAHOMA 

OKLAHOMA CITY 
W. S. Cox Radio and Sound 

Ill N.W. Ninth Street 
TULSA 

Audio Electronics, lac.. 216 E. 10th St 
OREGON 

MEDFORD 
Medford 19 Fir Street 

PORTLAND 
Bressie Electric..909 S.W. 5th Avenue 

PENNSYLVANIA 
ALIQUIPPA 

Lou's Fonograf Sv. Co. 345 Franklin St 
ALLENTOWN 

Ray Electronics Co. .141 North 6th St. 
ALTOONA 

General Electronics.508 Crescent Road 
CHESTER 

La Gamba Bros 406 E. 9th St. 
EASTON 

Howard's TV Service...809 Wilbur St. 
ERIE 

Warren Radio Company....1313 Peach 
FARRELL 

Frank's Radio Electrical Co. 
1012 Beachwood Avenue 

HARRISBURG 
K. & D. Service Company 

126 South Second Street 
LANCASTER 

K & D Service Company 
332 North Queen Street 

LEBANON 
George D. Barbey Company 

821 Quentin Road 
NEW CASTLE 

McGrath Radio & TV 207 Mills Way 
PHILADELPHIA 

Audio Service Co....131 North 10th St. 
Lee Service, Inc. 

N.E. Corner 40th & Walnut Street 
Merit TV Sv 6640 Ogontz Ave. 
Radio Electric Service.112 N. 7th Street 
Seattle TV & Radio 4672 Griscom St. 

PITTSBURGH 
Dealer's Radio Service...508 Chestnut 
E. & M. TV Service 3625 Butler 
Eastern Factory Authorized Service Co. 

2805 Penn Avenue 
READING 

George D. Barbey Co.... 157 Penn St. 
SCRANTON 

Greene Radio Service 405 Gibson 
STRAFFORD 

Boyd Radio Service 710 Lancaster Pike 
WILKES -BARRE 

Rad -Art Radio Service..13 Carey Ave. 
WILLOW GROVE 

Louis J. Smith Service Center 
359 North York Rd. 

YORK 
Robert N. Tate 802 So. Duke St. 

SOUTH CAROLINA 
CHARLESTON 

Holst Radio Service Co. 
428 Meeting Street 

COLUMBIA 
Colonial Radio & TV Shop 

3207 Colonial Drive 
FLORENCE 

Tommy Ayers Radio Service 
116 South Coil Street 

GREENVILLE 
Carolina Camera Repair 

500 Rutherford St. 
SOUTH DAKOTA 

WATERTOWN 
Jensin s Radio & TV Service 

11 South Broadway 

TENNESSEE 
CHATTANOOGA 

Northside Radio & Appliance Service 
313 North Market Street 

KNOXVILLE 
Chemcity Radio & Electric Co. 

2211 Dutch Valley Rd. 
MEMPHIS 

Denton Radio & T.V. Service 
3515 Southern Avenue 

NASHVILLE 
Eddié s Radio & TV Co. 

265 Hermitage Ave. 
TEXAS 

ABILENE 
Howard Television Service..1511 Pine 

AMARILLO 
R & R Electronics Co....707 S. Adams 

AUSTIN 
Friendly Radio & Television 

119 Congress 
BROWNSVILLE 

Blackburn's.. 747 East Elizabeth Street 
CORPUS CHRISTI 

Harken Company.. 3001 Leopard Street 
DALLAS 

Bradley Radio-TV Service 
912-914 North Peak Street 

EL PASO 
The Telectronix Co. 108 W. Paisano Dr, 

FORT WORTH 
The Cearley Co. 517 Pennsylvania 

HOUSTON 
Miller Audio Co. 4811 Gulf Freeway 

LA FERIA 
La Feria Radio and TV Service Co. 

Box 868 
LUBBOCK 

Radio Lab 1501 Avenue Q 
NAVASTA 

A -Z Television Service 
1209 South La Salle Street 

PORT ARTHUR 
Carl's TV Co 1816 Seventh St. 

SAN ANTONIO 
Spangler Radio & TV 

322 Marquette Dr. 
VICTORIA 

Sam Niel TV Service...204 So. Moody 
WACO 

Radio Center Television.. 1813 Speight 
WICHITA FALLS 

Perry & Bob 1104 Grace 
UTAH 

SALT LAKE CITY 
Electronic Service & Supply 

115 E. Broadway 
VERMONT 

BURLINGTON 
C. P. Smith Supply Co., Inc. 

129 S. Winooski Avenue 
RUTLAND 

Vermont Television Service Co. 
28 Allen Street 

VIRGINIA 
HARRISONBURG 

Chew Brothers..242 East Water Street 
NORFOLK 

Bradshaw's T.V.-Radio Service 
810 W. 25th Street 

RICHMOND 
Lakeside Radio Service 

5101 Lakeside Avenue 
ROANOKE 

Wagner Electric Company 
2902 Williamson Road, N.W. 

STAUNTON 
Southern Electric Corp. 

818 Greenville Avenus 
WASHINGTON 

CLARKTON 
Oriels Radio Service.....724 Sixth St. 

SEATTLE 
Seattle Radio Supply, Inc. 

2117 Second Avenus 
SPOKANE 

Mu -Sonic Services . 208 Symons Bldg. 
TACOMA 

Ajax Electric Co. 747 Fawcett Avenue 
WASHINGTON, D. C. 

Emerson Radio of Washington 
1522- 14th Street, N.W. 

National Radio & T.V. Co. 
6902 Fourth Street, N.W. 

WEST VIRGINIA 
BECKLEY 

Haddad's TV & Furniture Ca...112 Main 
CHARLESTON 

Pierce and Sodaro 
325 W. Washington St. 

HUNTINGTON 
Cunningham Television Co. 

3437 Piedmont Road 
LOGAN 

Central Gulf Service Co. 
Box 643 Radio & TV Dept. 

PARKERSBURG 
General Electronics Distributors 

512 Seventh Street 
WHEELING 

General Electronics Dist......735 Main 
WISCONSIN 

APPLETON 
Tri -City T.V. Service, Inc. 

605 North Superior Street 
EAU CLAIRE 

Luarken's Inc. 315 North Barstow Ave. 
GREEN BAY 

Video-Electronics..1514 No. Irwin Ave. 
KENOSHA 

Clear Vue T.V. Specialists 

LACROSSE 
6821- 14th Avenue 

Numsen TV & Appliance Service 
1804 Jackson Street 

MADISON 
Chic Young TV Engineering Service 

2503 University Avenue 
MILWAUKEE 

Mr. TV ..... ..5407 West Center Street 
OSHKOSH 

Ra -Tel Service, Inc...394 Ceape Street 
SHEBOYGAN 

Van's Radio & T.V., Inc.,1511 S. 12th St. 
WAUSAW 

Day's Hardware & TV Service 
1910 - 6th Street 
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YOUR BIG IRC®PAPflAIN 
all these types-coverage of 

Universal Knob 
Master Shaft 

Á6" Universal 
Shaft 

Y4'' Full 
Round Shaft 

Insulated 
Shaft 

{. 

.J 
.: 

3 Shaft Lengths 2 Screw -driver 
Tab Mounted Controls Slotted Shafts 

2 Special 
Tongued Shafts 

Full Coverage of Type Q Carbon Controls -44 electrical values, tapers and taps in 11 shaft 

styles-provides coverage of 484 different carbon controls for 84% replacement usage. 

I RCGIVES YOU COVERAGE OF MOST 
in 1 convenient dealer 

Dealer Parts Stock #22 

ONLY s113ao 

Sturdy 24 drawer 9" x 12" master stockers supplied free 

96 identified compartments 

All replacement information and assembly instructions included 



ONLY DEALER 
COST 

$113 00 
4400 parts numbers 

Carbon Panel, 
Carbon Rear 

Carbon Panel, 
Wire Rear 

Wire Panel, 
Carbon Rear 

Wire Panel, 
Wire Rear 

Universal Knob 
Master Shaft 

1/4" Full Round Shaft Screw -driver 
Slotted Shaft 

Coverage of over 700 Exact Duplicate Concentric 
Dual Controls in 4 basic control combinations. 

Broad coverage of 2 to 4 watt Single Wire Wound 
Controls -13 electrical values, tapers and taps in 
3 shaft styles-to provide 39 different wire wound 
controls covering 55% replacement usage. 

NEEDED REPLACEMENT CONTROLS 
stock-$1370 worth of control coverage 

NOW YOU CAN HAVE EVERYTHING YOU NEED TO HANDLE ALMOST 

ANY REPLACEMENT CONTROL RIGHT AT YOUR BENCH. IRC DEALER 

STOCK = 22 PROVIDES BASIC PARTS GIVING THE SAME COVERAGE 

AS $1370 WORTH OF IRC FACTORY -ASSEMBLED CONTROLS. YOU 

HAVE THE CONTROL YOU NEED WHEN YOU NEED IT. ASSEMBLES 

QUICKLY. ACCURACY AND FIT ARE GUARANTEED! 

You can assemble any of 809 different IRC controls from this compact 
bench stock. The IRC = 22 Dealer Stock gives you a coverage of over 50% INTERNATIONAL RESISTANCE CO. 
of IRC's color TV controls. Speed up your service time and save ordering 
time. Order an IRC = 22 Dealer Stock today. Dept. 571, 401 N. Broad St., Philadelphia 8, Pa. 



The new 
RCA WT -110A 

for Speedy, 
Automatic Testing 

$/99.50 
USER PRICE (optional) 

Prices hiçher in Hawaii and Alaska 

Insert punched card ... pull power lever... read meter... 
fast as A -B -C. You save time because the WT-11OA sets 
up all pin connections and tube -testing voltages auto- 
matically by means of punched, computer -type test cards. 

checks tubes for transconductance, gas, 
shorts, and leakage between elements. 

virtually obsolescence -proof. Do-it-your- 
self card punch and unpunched cards 
available for preparing your own test 
cards... keeps card file up-to-date eco- 
nomically. 

automatically sets up ALL socket connec- 
tions, and ALL operating voltages-such 
as heater, signal, plate and screen and 
bias voltages (both fixed and cathode). 

automatically selects correct test condi- 
tions from 220 different heater voltages 239 pre -punched cards supplied with in - 

(from 0.1 volt to 120 volts) at currents strument, cover 95% of currently active 
up to 4 amps., 10 bias voltages, and 11 TV tubes. Pre -punched accessory cards 
values of cathode resistance. available. 

tubes, such as rectifier types, tested un- 
der heavy load currents (up to 140 ma 
per plate). 

high -and -low sensitivity ranges for gas 
and leakage tests. 

12 -volt plate and screen supply for test- 
ing new auto -radio tubes. 

meter protected against burnout. 

test card provided for checking instru- 
ment. 

Now... at your RCA Distributor! 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

Editor's 
Memo 

Now, at the start of the New Year, is 

the usual time people look ahead for 
the coming 12 months. Other pages of 
the magazine may peer into the crystal 
ball for technical and business pros- 
pects. However, in this column we'll re- 
flect upon some of the eternal-and 
possibly offbeat-truths which may 
guide us until 1959 rolls around. 

Thinking of some of the gems of wis- 
dom of our times, the first to come to 
mind is that Honesty Is the Best Policy. 
Another way of looking at it is that 
folks who stretch the truth usually find 
it snaps hack. Yes, laying it right on the 
line for your customers is a fine way to 
build good will for the long run. There 
are fewer frustrations and tensions too. 

A good many of the customers whom 
technicians deal with are women. Many 
of them are ladies. Here we can reflect 
upon the everlasting Battle of the Sexes. 
Patience is the password with the distaff 
side. Did you ever wonder why there 
aren't more successful women in busi- 
ness? Of course, household obligations 
are a factor. But some say that women 
can't be as successful as men because 
the gals have no wives to advise them. 

Quoting proverbs is not conclusive, as 
we all know. One fellow says Look Be- 
fore Your Leap; another admonishes 
you to Strike While the Iron Is Hot. 
There's hardly a technician who hasn't 
kicked himself for buying some test in- 
strument or shop accessory before find- 
ing out the different types and brands 
on the market. On the other hand, who 
doesn't wish he had spent that $40 for a 
whoozis tester while he still had the 
money? It would have paid for itself by 
now. 

All Work and No Play Makes Jack. 
One sage claims that successful service 
operators are those who make hay 
whether the sun shines or not. Yep, 
hard work never killed anyone, but as 
one fun -loving character says: Why take 
the chance? 

Money Talks. That's one we've heard 
since we were knee high. Unfortunately, 
today's dollar doesn't have the cents to 
say very much. 

And it may be that I've said more 
than enough. Best wishes to you and 
,ours for a successful 1958. 
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uper Ghowman. 
A More Powerful version of 

the world's most beautiful indoor antenna 
New Disappearing Dipoles for improved reception on 

Channels 2-6. 

New Compressed Parasitic Reflector for improved reception 
on Channels 7-13. 

Metro -Dyne Electronic Tuning reduces "ghosts" ... rejects 
unwanted signals ... filters out electrical interference on ALL 
CHANNELS. 

"INSTALL -IT -YOURSELF" 

vital ANTENNA KIT 

An entirely new type of 
City and Suburban antenna 

Powerful 2 -element T -W antenna 
outperforms a stacked conical. 

Fully Super-Sembled - elements pop 
out in seconds. 
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Blond and Gold list 
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You get val =' cou tai redeemable for 

distinctive and useful gifts with every order 
for the new Super Showman or T -W kit. 

Pick from more than 135 FREE premiums.. 
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fea ing 

r Channel Master Distributor has 
your FREE 16 -page catalog. 

Call im t w. 

A Complete Antenna 
Installation in At- 
tractive 3 -Color Car- 
ton - - to help you 
crack the BIG - 
PROFIT "Do -It -Your- 
self" market. 

Promotionally Priced at 

sz995 list 

Including: 
2 -element TAN, 
combination 
aluminum 
mast and 
tripod mount, 
wire, and 
hardware. 
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This recent a25000,000t 
in `IF 

people.. 
Tuas Seen by 

GOOD SPORTSMANSHIP is developed by Marcus E. Denham at 
Whitaker State Orphans' Home, Pryor, Oklahoma, where he 
assists in recreational activities. He is also prominent in many 
local community service groups. His work is typical of the 
many public service contributions of TV technicians everywhere. 

JUDGES SELECTED 13 WINNERS to re- 
ceive this trophy, $500 for use in com- 
munity improvement, and luncheon 
with Under Secretary of Commerce 
Walter Williams at Washington, D.C. 

BOY SCOUT WORK and assistance to Charlotte, Michigan, youth groups make 
Bart Rypstra, Jr.., another "All-American". He is a member of the Charlotte 
city council, active in civil defense communications, and belongs to many com- 
munity service clubs. When time permits, Bart devotes his technical talents to 
servicing sound equipment, movie projectors and record players at city schools. 

"ALL-AMERICAN" TV TECHNICIANS 

WIN GENERAL ELECTRIC AWARDS 

FOR PUBLIC SERVICE 

AMERICANS everywhere responded to General 
Electric's invitation to nominate candidates 

for "All-American" Awards, honoring television 
technicians who have distinguished themselves in 
public service. 

The winners, whose pictures appear on these 
pages, were selected by a panel of judges com- 
posed of Wendell Barnes, Administrator, Small 
Business Administration; Wendell Ford, 1956-57 
President, United States Junior Chamber of Com- 
merce; Herman Hickman, Sports Authority; and 
Ed Sullivan, Columnist and TV Personality. 

VOLUNTEER FIREMAN and Instructor John R. O'Brien, 
Evanston, Wyoming. teaches first aid at neighboring 
fire companies and schools. He is active in communi- 
cations during civic emergencies, and lends and in- 
stalls sound equipment for town functions. Many com- 
munity service groups benefit from his time and skills. 

General Electric has established these awards as 
another step in its program to recognize the public 
service contributions made by independent busi- 
nessmen everywhere. 

The accomplishments of these television tech- 
nicians should serve as an inspiration to all 
Americans. General Electric Company, Receiving 
Tube Department, Owensboro, Kentucky. 

Progress /s Ovr Most /mporlant P oduá 

GENERAL ELECTRIC 

MANY WERE SAVED by Scott Witcher. Jr., dur- 
ing Lampasas, Texas, disaster. Here he shows 
height of water in raging flood which swept his 
area. Scott saved lives and helped restore com- 
munications to the community. Heis active in the 
National Guard, in civic and youth organizations. 

11-1v1o1 

TV FOR THE SICK is provided by Billy Joe Jenkins 
of Paducah, Texas. By installing antenna cable and 
servicing sets without charge, Billy Joe has made 
it possible for patients in Richards Memorial Hos- 
pital to enjoy TV. He helps community improve- 
ment drives, teaches electronics to Boy Scouts. 



GIRLS' DRILL TEAM at St. Joseph's Parish is supported 
by Remo De Nicola, Quincy, Mass., as one of his many 
community services. He also gives free television serv- 
ice to a school for retarded children and is always 
ready to lend sound equipment for charitable affairs. 

CIVIL DEFENSE LEADER Richard G. Wells, Jr., Pikeville, 
Ky., installed television cables from a community an- 
tenna to Pikeville College, high school, fire department, 
Scout building and Methodist Hospital. He is work- 
ing to give the high school a closed-circuit TV system. 

BLIND CAN SKATE because Philip G. Rehkopf, Jr., Louisville, 
Kentucky, installed a record player and placed loud speakers 
around the walls of the gymnasium at the Kentucky Home for the 
Blind. He developed an electronic device to give scores to blind 
basketball fans, and tape records text books for blind students. 

ELECTRONICS LABORATORY at Long Beach City 
College, California, was established with help 
from Harry E. Ward. Harry serves as chairman 
of the Business and Technology Advisory Com- 
mittee and for fifteen years has devoted his time 
to finding work for students, graduates and others. 

FIVE PUBLIC SERVICE CITATIONS plus a civilian Navy 
award were given Frank J. Hatler, Roselle, N. J., for 
his communications work in community emergencies. 
As local civil defense head, Frank organized communi- 
cations networks, helped many to get radio licenses. 

WHEEL CHAIR is no handicap for Mortimer Libowitz of Brooklyn, New York. Though disabled all of 
his life, Morty has devoted his time to helping others in his community. With a crew of student vol. 
unteers, he maintains the radio station at Thomas Jefferson High School, Brooklyn. He also serv- 
ices a Red Cross radio station and is active in civil defense communications. Morty has trained 
many youths in radio, developing some into amateur operators and skilled television technicians. 

STUDENT BENEFACTOR Philip T. Di Pace, of 
Albany, N. Y., contributes used radio and tele- 
vision chassis and parts to Siena College stu- 
dents who are interested in electronics. Phil 
now heads a project to finance an athletic field 
and playground for 75 neighborhood children. 

BASIC ELECTRONICS is taught to neighborhood boys by John H. 
Stefanski, Pontiac, Michigan. He has organized a scientific library 
for the boys and is now planning a new Pontiac Boy's Club. John 
has served as chairman of the Business Ethics Board of the Pon- 
tiac area Chamber of Commerce. Television sets in the Oakland 
County Sanatorium are serviced without charge through his efforts. 



worth 
of test 

equipment 
for only 

TUNING 
DIAL 

,._.. LC -CHECKER TUNING 
EYE 

SELECTOR 
SWITCH 

LEAKAGE 
CONNECTOR 

AEROVOX 
LC -CHECKER 
Truly the ONE piece of service equipment that is most capable 
of answering all your needs. The all -new Model 97 LC -Checker represents 
the ultimate in versatility and adaptability in a test instrument. 
Redesigned and engineered according to the very latest in design theories, 
the LC -Checker incorporates the newest techniques in printed -circuitry for 
the most effective instrumentation available to service technicians today. 

Use the Model 97 LC -Checker as ... 
RF Signal Generator... FM -TV Signal Generator... UHF Calibrator... 
Frequency Meter... Capacitance Tester. 

Just imagine, the LC -Checker can do the work of all these instruments 
which if purchased individually would cost approximately $500.00. 
Yet, the all -new LC -Checker costs you just... $69.95 

Write for name of nearest Distributor. 

AEROVOX CORPORATION 
DISTRIBUTOR D I I S I O N 

NEW BEDFORD, MASS. 

LETTERS 
To the Editor 

Our Time Magazine Letter 

Editor, ELECTRONIC TECHNICIAN: 
Thank you for giving us technicians 

the shot in the arm we needed after 
reading Time magazine's comments on 
the service man. I am grateful for your 
letter (Nov. 1957, p. 45) to them. I hope 
in the near future we can show Time 
how unjust they were. 

MELVIN FINEBURG 

Fine Radio -Television 
Los Angeles, Calif. 

. . . Your stand on the side of the 
independent electronic service techni- 
cian has the gratitude of ARTSNY. 

MARTY BOXER 
President 

Associated Radio-TV Servicemen 
of New York 

Brooklyn, N.Y. 

. . . . Your refutation to Time was 
excellent, right, and right -from -the - 
shoulder. On behalf of the RCA Elec- 
tron Tube Div., thank you for speaking 
out clearly and promptly. 

G. G. GRIFFIN 
Manager, Merchandising Coordination 

RCA Electron Tube Div. 
Harrison, N.J. 

. . . . Thank you very kindly for 
standing behind us by countering such 
rot. 

MARK T. FINCH 
Finch Radio & Television Co. 
Lima, Ohio 

Canada Calling 

Editor, ELECTRONIC TECHNICIAN: 
As an ELECTRONIC TECHNICIAN sub- 

scriber of some years standing, I feel 
the time is overdue for me to ask that 
C:rcuit Digests be made to cover Cana- 
dian circuits. Where the manufacturer 
is a Canadian subsidiary of a U.S. man- 
ufacturer, the circuits can be cross- 
referenced. How about it? 

H. ALEXANDER 

Victoria, B.C. Canada 

e Roger! Last month we had Sparton 
of Canada, Ltd. This month it's Cana- 
dian General Electric Co., Ltd. How- 
ever, the important point is that many 
Canadian sets have essentially the same 
circuits and chassis designations as U.S. 
units. For example, the RCA Victor Co., 
Ltd., (Montreal) issues circuits equiva- 
lent to the U.S. RCA.-Ed. 

(Continued on page 16) 
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ss Grows Here! 

The 1958 IRE Convention and Show 

will be the source of new ideas for 

more than 50,000 radio engineers. 

Be sure you are there. 

MARCH 24-27 

THE IRE NATIONAL CONVENTION 

Waldorf-Astoria Hotel 

and The Radio Engineering Show 

Coliseum 
New York City 

REGISTRATION: IRE MembErs $1.00 

Non-members $3.00 

THE INSTITUTE OF RADIO ENGINEERS 1 (East 79th Street, New York 21, N.Y. 
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OUT OF CONSIDERATION FOR SERVICEMEN WE USE 

NO PRINTED CIRCUITRY 
in our television chassis. Every servicing dealer 
knows that printed circuitry in a television chassis 
often leads to costly servicing and may also cause 
service delays. At Zenith we use no printed cir- 
cuitry in our TV chassis, even though Dr. 
Alexander Ellett-the daddy of printed circuitry 
through his work with the U. S. Office of Scientific 

Research and Development-is head of our 
Research Department, and although Zenith was 
among the first to use printed circuitry in the 
proximity fuse. Zenith's handcrafted standard 
circuitry in television means greater operating 
dependability and fewer service headaches. 

YES, IT COSTS US MORE TO DO IT THIS WAY, 

WITH HANDCRAFTED STANDARD CIRCUITRY, BUT 

IT MEANS MORE SATISFIED CUSTOMERS FOR ZENITH DEALERS 

EASIER TO SERVICE ... MORE ACCESSIBLE 

HORIZONTAL CHASSIS 
There are no screwball construction arrangements 
in Zenith's famed Horizontal Chassis that has 
established a reputation as the finest performing 
chassis in the industry-either in the fringes or 

WE THINK IT'S WORTH THE 

EXTRA COST AND EXTRA CARE 

OF HANDCRAFTED STANDARD 

CIRCUITRY TO GET THE BEST 

PERFORMANCE AND LEAST SERVICE 

HEADACHES AND SO DO 

THOUSANDS OF DEALERS WHO WOULD 

SOONER SELL CUSTOMER SATISFACTION 

THAN A PRICE TAG! 

ZENITH RADIO CORPORATION 
CHICAGO 39, ILLINOIS 

close in. Zenith's Horizontal Chassis is more ac- 
cessible and easier to service when servicing is 
required-another big advantage to servicemen 
and customers alike. 

pLITY 

ZEZON 
QUALITY 

HpR 
n° 

printed circuitry 
cessible 

more 
easily ac 

easier e°°nom; al t° service 

more 
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1111.1MIMMIN.. 

Here's one reason why 

Evirr 

OUTPERFORMS THE 

ALL...MEANS LESS 

SERVICE HEADACHES 

QLJALITY BY >-ertt1 1 
the Royaitu of Teievision 

Faeked by 38 years aE leadership in radionics exclusively. Also makers of Radio, High Fidelity Instruments and fine Hearing Aids. 

The quality goes in before the Zenith name goes on. 
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this .s VI TI 

1 

TV 
ANTENNA with 

INDOOR true VIDEO FIDELITY 

Antennas can't be tested in ads-only on the TV set! If you 

and try it. Find out why 
order now 

quality 

Find 
rset that 

do we already stock ee the picture ci t 
that 

we named, itVi 
F not a 

by 
phrase but a true description 

"video fidelity a ol,anee. LINE 

SELLING FEATURE - SLENDER 
this antennas amazing p 

important, of 

BIG EXTRA Performance is 

STYLING. 
Ask the women! Vi-Fi's trim shape 

will it look at home?"beautiful, with 
course,but "how 
the answer-here 

is an antenna that's truly 
new 

SLENDERLINE 
STYLING 

AVIPHENOL ELECTRONICS CORPORATION 
chicago 50, illinois 

(Continued from page 12) 

Orchids 
Editor, ELECTRONIC TECHNICIAN: 

Congratulations on publishing one of 
the finest technical magazines. We re- 
ceive ET at the shop, but I still won't 
be without my own personal copy. 

ROBERT M. SAMODELL 

Cleveland, Ohio 

Cut Raters 
Editor, ELECTRONIC TECHNICIAN: 

Enclosed is a circular advertising 
"tubes 70% off list . free technical 
advice." It was placed in a customer's 
mailbox. Where do these geniuses come 
to convey technical information to the 
layman? Who can listen to a customer': 
complaint and give full details on th 
trouble? 

FRANK SANTORE 8 

VINCENT SHARKY 

Frank's Radio & TV Repair 
Brooklyn, N.Y. 

Unhappy Statistics 
Editor, ELECTRONIC TECHNICIAN: 

Incomplete data frequently gives in- 
accurate conclusions. Hence your article 
on the personal life of the technician, 
Nov. 1957, can only have academic in- 
terest. Thinking technicians will be dis- 
inclined to accept your statistics with- 
out clarification. You state the replies, 
86% of them shop owners, showed the 
1956 income to be $5600 (average in- 
come, $7377.) By comparison a female 
secretary can earn as much. If your 
figures are accurate, the picture is far 
from promising. 

G. WARREN HEATH 

Brooklyn, N.Y. 

Though technician earnings are well 
above the national average, we too be- 
lieve they are not yet high enough. 
Most promising point is that 1957 me- 
dian income is up $400, average up 
$522, over 1956.-Ed. 

Tear Problem 
Editor, ELECTRONIC TECHNICIAN: 

I installed a new picture tube, fly- 
back and several new tubes in a Crosley 
466A TV receiver. A tear has developed 
on the right side, involving at times one 
to three triangular tears that pull across 
the picture. Capacitor C83, 1300 µµf, was 
replaced, as was C80, 220 µµf, in the 
horizontal circuit, but the pulling is 
still present. Can you help me? 

D. FRANK KING 

Rochelle, Ill. 

Manufacturer's schematic for this 
chassis (see Circuit Digest 199, June 
1955) does not show capacitors below 
number C141. However, we suggest you 
check for video information past the 
sync clipper, and for hum. Sync com- 
pression could cause this trouble. Check 
the area switch and local area control 
for proper setting. A scope check at the 
sync amplifier output will tell you 
your trouble is before or after thi: 
point.-Ed. 
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New Triplett Model 630 -PL 

plus 
two! 
TWO NEW VOLT-OHM- 

MILLIAMMETERS 
Now the Triplett Mighty Nine 
Has Expanded to A Line of 11 

VOMs Tailored to Meet Your 
Preference, Purse or Purpose. 
Only Triplett Offers So Com- 
plete A Variety. 
With the new 630 -PL and 
630 -APL you get these im- 
portant new features: 

Voltage scales for those 
who want ranges reading 
by 10's (2.5-10-50-250- 
1000-5000). 
Instant -vision, wider 
spread scales; streamlined 
case, handsome modern 
design. 

0 
l000j 

itooY. 'o/ 
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New Triplett Model 630 -APL 

Reads from .1 ohm (4.4 ohm center scale) to 100 
megohms; four ranges. 

Molded circuit panel for instant component 
replacement. 

Models 630 -APL and 630-A feature 1/2% resistors for 
greater accuracy; long mirrored scales to eliminate 
parallax in reading. 

Banana -type leads for low contact resistance at jacks. 

how do you 
3s or X 10s 

; J . 

630 

D.C. Polarity Reversing Switch. 

5 to 500,000 Cycles per second frequency response in 
A.C. measurements. 

5000 ohms per volt sensitivity in A.C. ranges; 20,000 
ohms per volt D.C. 

Both new testers - with the popular continued Models 
630 and 630 -A --offer theme proved Triplett advantages: 

One switch will select any range; minimizes chance of 
incorrect settings and burnouts. 
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Triplett Model 630 

Triplett Models 630 and 
630-A read volts 0-3-12-60- 
300-1200-6000); or Triplett 
New Models 630 -PL and 
630 -APL reading 2.5-10-50- 
250-1000-5000. 

Choose your preference in 
range reading. 
MODEL 630 -PL Dealer N et $44.50 
MODEL 630 -APL Dealer Net$54.50 
MODEL630 DealerNet$44.50 
MODEL 630-A Dealer Net $54.50 

Only Triplett offers 11 
VOM's-a line complete 
enough to give you exactly 
what you want. 

Triplett Electrical Instrument Co. 
Bluffton, Ohio 

53 Years of Experience 
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Gu1E 
AUTIR C) NI I C) lEVEE 

TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YCU 

Courses for experienced service 
technicians provide latest repair 
information -enable you to do the 
job faster and more efficiently. 

Quick, accurate circuit diagnosis and repair to factory 
specifications boosts your profits. That's why so many quali- 
fied auto technicians attend these Guide training courses 

at no cost other than transportation and living expenses. 

The Guide Lamp diploma, awarded only to those who 

successfully complete the course, is proof that you're 

equipped to give more and better service to more 

people-and that means business. 

If you're an auto radio service dealer, come yourself, or 
send your technicians. There's one of 30 GM Training 

Centers near you. Apply through your local United 

Motors Service Division Distributor or write 

GUIDE LAMP DIVISION GENERAL MOTORS CORP. ANDERSON, INDIANA 

Jumbo -size operational panel of Guide's Autronic- 
Eye Circuit puts all parts out front for better, more 
efficient instruction. 
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Here General Electric Application Engineer 
C. L. Taylor shows what can happen when an 
old-style horizontal -oscillator tube is used in 
two different TV sets. Image at left is completely 

out of sync. To avoid this hazard, the cut-off and 
other electrical characteristics of General Electric 
tubes are held within limits that bring satisfactory 
operation in all television circuits. 

Built-in high quality of G -E horizontal -oscillator 

tubes means fewer TV -servicing call-backs! 

Call-back demands from television owners are cut when 
you install General Electric horizontal -oscillator tubes. 

For example: tube microphonics in multivibrator 
circuits can cause eccentric sync, especially when a 

set such as a portable is moved or shaken. With G.E.'s 
7AU7 and 12AU7, extra -heavy micas, the tight fit of 
grid side rods, plate, and cathode, and sturdy over-all 
construction result in minimum microphonics and a 

steady television picture. 
Also, uniform tube -to-tube cut-off characteristics- 

achieved by care in grid manufacture and rigid testing 
-enable you to install General Electric types in any 
receiver knowing that minimum adjustment will be 

needed for superior picture performance. 
Blocking -oscillator circuits require that a tube 

throughout its life be able to produce peak plate currents 
10 to 15 times higher than average. In the 6CG7 and 
6SN7-GTB, General Electric scores with a specially 
processed high -emission, long -life cathode. Peak cur- 
rent capabilities remain high; sync drift is avoided. 

For every set, for every socket, G -E receiving tubes 
mean greater assurance of owner satisfaction ... and 
your G -E tube distributor makes prompt delivery. 
Phone him today! Distributor Sales, Electronic Com- 

ponents Division, General Electric Co., Owensboro, Ky. 

Progress /s Our Most important Product 

GENERAL ELECTRIC 
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Lays to solve your 

Color and 

Monochrome TV 

Servicing 

Problems... 

PRECISION 
TEST INSTRUMENTS 

are designed with 
your future in mind ... 

Your future is PRECISION's future. 
This is why PRECISION makes only 
the instruments you really need 
... makes all the instruments 
you really need. 

Model E -200C 
SIGNAL -MARKING GENERATOR 
Direct frequency reading 
1% accuracy on all bands 
Built-in AGC override bias supply 

Net Price: ;95.00 

HIGH -SENSITIVITY, WIDE -BAND 
5' OSCILLOSCOPE 

5 Mc bandwidth with 10 my 
per inch vertical sensitivity 
Built-in P -P voltage calibrator 

Net Price: $235.00 

Model E-420 DOT & BAR GENERATOR 
Provides white dot, cross hatch, vertical 
and horizontal bar patterns 
Both direct video and RF outputs 

Net Price: $150.00 

, 

e 
for color 

1V 

Model E-440 COLOR BAR GENERATOR 

Provides all required test signals for 
adjustment of color TV circuitry, 
including phasing and matrix networks 

Net Price: $235.00 

r s 
Model E-400 
SWEEP SIGNAL GENERATOR 
Direct freq. reading from 3 to 900 Mc 
Wide and narrow -band sweep circuits 

Net Price: $160.00 

Model 220 MARKER -ADDER 

Greatly increases the accuracy and 
speed of front-end and IF alignment of 
color and monochrome TV, and FM 

Net Price: $52.50 

Model 98 MCP WIDE RANGE VTVM 

55 ranges, 9 functions-including 
P -P voltage ranges up to 3200 volts 
Extra -high sensitivity - 
22.2 megs/volt at 1.2v DC 

Net Price: $119.50 

PRECISION... designed for tomorrow 
... available today! 

Available and on display at all leading electronic parts distributors. 
Write for new descriptive catalog-it's packed with useful information! 

PRECISIONApparatus Company, Inc. 
70-31 84th Street, Glendale 27, L. I., N. Y. 

Export: 458 Broadway, New York 13, N.Y., U.S.A. Cables: MORHANEX 
Canada: Atlas Radio Corp. Ltd. 50 Wingold Ave. Toronto 10, Ont. 

News of the Industry 

TUNG-SOL ELECTRIC, INC. an- 
nounces the appointment of JOHN M. 
MALONE, electronic equipment sales 
manager, to the post of assistant gen- 
eral sales manager. 

PHILCO CORP. announces the most 
important transistor price break in its 
history. Silicon transistor prices have 
been reduced as much as 60 percent. 

RAYTHEON MANUFACTURING CO. 
has opened a new electronic laboratory 
at Santa Barbara, Calif. In addition to 
fulfilling the needs of government 
agencies, this new laboratory will serv- 
ice the aircraft and missile industries. 

GENERAL TRANSISTOR CORP. re- 
ports that they will start production of 
germanium and silicon computed diodes 
and silicon rectifiers early this year, 
and expects to be turning out diffused 
base transistors in the near future. The 
firm has acquired its fourth plant on 
Long Island, New York. 

WESTINGHOUSE ELECTRONIC 
TUBE DIVISION reports that DR. 
HILARY MOSS has joined the ad- 
vanced development section of that di- 
vision. Dr. Moss is a native of England 
and a member of the British Institutions 
of Electrical Engineers and Radio En- 
gineers. The firm also announces the 
establishment of a microwave tube cen- 
ter at Ithaca, N. Y., to be headed by 
E. C. OKRESS. 

GENERAL ELECTRIC CO. an- 
nounces the retirement, from GE, of 
Dr. W. R. G. BAKER, one of the world's 
leading pioneers in electronics. A vice 
president of GE since 1941, Dr. Baker 
left the Company on his 65th birthday 
under the provisions of its pension 
plan. Simultaneously, Chancellor Wil- 
liam P. Tolley of Syracuse University 
announced that Dr. Baker had been ap- 
pointed Vice President for Research at 
the University. 

SPRAGUE ELECTRIC CO., in an ex- 
pansion move on the Pacific Coast, will 
shortly begin construction of a new 
plant at Visalia, Calif. The new plant 
will house all manufacturing facilities 
presently located at Venice, a Los An- 
geles suburb, thus bring the firm's 
manufacturing facilities to a mid -way 
point between Los Angeles and San 
Francisco. Headquarters of the firm's 
Pacific Division will remain at the 
Venice location. 

(Continued on page 22) 
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Sprague Service -Aids for servicemen: 

... versatile CERA -MITE* CERAMIC CAPACITORS 

.1 MF GMV 
500 WVDC 

5HK-P1 

Stock up today! Ask your distributor about 

Sprague CERAMIKTS ... they contain the 

ceramic disc capacitors you need most... 
they keep them in order... ready to use. 

with handy identification tags 

Sprague's complete ceramic capacitor line is now individually 
tagged for quick, complete identification - capacitance, toler- 
ance, voltage, and type. No fumbling, no guessing about 
ratings ... you're always sure with Sprague tagged disc ca- 
pacitors. Use them all the time. You'll find that they also make 
excellent replacements for molded mica, ceramic tubular, and 
paper tubular capacitors in many applications 

'Trademark 

.. helpful INFORMATION on what, when, and how 

CH..,,,, ., 

1 

[...man 

: 

of ceramic capacitors 

Sprague offers you plenty of service information... 
the kind you need and use everyday: 

Sprague CERAMICHART: illustrates various types 
of ceramic capacitors and shows where to use 
them; details color codes.-FREE 
Sprague "ABC's of Ceramic Capacitors": a compact 
booklet containing basic facts on all types of 
ceramic capacitors.-FREE 

Sprague "T -C" Slide Rule: shows at a glance the 
values of the N750 and NPO type ceramic capac- 
itors to connect in parallel to equal a capacitor of 
desired intermediate temperature coefficient of the 
required capacitance; available from your distrib- 
utor for only 15c. 

Be sure you get this useful and valuable information from your Sprague distributor, today! Or write Sprague Products Co., Distributors' 
Division of Sprague Electric Company, 65 Marshall Street, North Adams, Mass. 

Pioneer in ceramic capacitors . .. First in ceramic capacitor information 

don't be vague ... insist on SPRAGUE 
world's largest capacitor manufacturer 

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU 
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why buy more when 

ONE Electro Power Supply 

operates All ... 
Transistor auto radios 

Transistor portable radios 

Tube vibrator auto radios 

Hybrid tube auto radios 
Aircraft radios 

Marine radios 

1/10-1/2% AC Ripple 
Two Variable DC Ranges 0-8 and 0-16 volts 

The D -612T is specifically engineered to service newly 
designed radios and electronic equipment in addition 
to operating older standard equipment. Why buy 
power supplies that will be outmoded in one year 
when you can buy one D -612T that not only does the 
work of several today but will handle equipment of 
tomorrow? Use coupon below to cash in on these new 
fields to make more money. Save time, trouble and 
bench space with the D -612T ... pays for itself over 
and over. 

10 amperes continuous duty up to 12 volts Up to 
21 volts for transistor portable radio loads Patented 
EPL conduction cooling lowers cost per ampere output 
and lengthens life of unit. 

At better Parts Jobbers everywhere 
V CHECK AND MAIL COUPON FOR ALL THE FACTS 

H 9 6/12 v. 20/10 amps. 

EFB D 0-32 v. at 4 amps. 

NFB J] 0-32 v. at 15 amps. 

GFA 0-125 v. at 10 amps. 

ELECTRO PRODUCTS LABORATORIES 
4501-T Ravenswood, Chicago 40, III. 

Canada Atlas Radio Ltd., Toronto 

Send bulletin(s) on model(s) checked 
D-6127, 0-12 v. at 10 amps. 

TI Send name of nearest jobber 

(News, continued from page 20) 

RADIO CORP. OF AMERICA states 
that 138 radio, TV and electronics stu- 
dents were graduated by RCA Insti- 
tutes. 

FOTO -VIDEO LABORATORIES re- 
ports the acquisition of a new plant in 
Cedar Grove, N. J. as part of a general 
expansion program. 

WHITE'S RADIO LOG, a directory of 
AM, FM, TV and short-wave broad- 
casting stations, has been acquired by 
Science and Mechanics Publishing Co., 
a subsidiary of The Curtis Publishing 
Co. 

BRACH MANUFACTURING CORP. 
distributor sales manager DAN ROSEN - 
MAN states that jobbers and dealers he 
visited in the west are optimistic about 
the business outlook, and that the sem- 
inars promoting "Speedmount" Auto 
Antennas were effective. 

WESTON ELECTRICAL INSTRU- 
MENT CORP. has announced the fol- 
lowing appointments: EMIL NICHOLS, 
manager of test equipment sales, A. R. 
WALTHERS, manager of tachometer 
sales, PAUL M. HEILMAN, distributor 
sales manager. 

AMERICAN TELEVISION & RADIO 
CO. has announced the ATR Certified 
Independent TV Plan and states that 
their entire sales effort, in connection 
with TV Receiver Sales, will be made 
through Independent TV Technicians. 
ATR states that their new plan does 
not require any financial investment nor 
volume quotas on the part of tech- 
nicians; and that there are no strings 
attached, no franchise fees and no stock 
to buy. 

CBS-HYTRON, a Division of Colum- 
bia Broadcasting System, Inc., reports 
the separation of the firm's activities 
into two separate operations. Heading 
the two new subdivisions will be 
ROBERT G. MARCHISIO, vice presi- 
dent and general manager of semi- 
conductor operations, and MICHAEL 
CALLAHAN, vice president and gen- 
eral manager of receiving tube opera- 
tions. 

ALLEN B. DU MONT LABORA- 
TORIES reports the organization of 
their Research and Development Divi- 
sion into eight specialized laboratories 
under centralized control and direction. 
Also, newly appointed regional sales 
managers for the company's two-way 
radio communications operation have 
been announced. RONDAL L. MILLER 
for the southern region, a:.d HOWARD 
LARSEN for the midwest. 34 states are 
now covered by regional sales manag- 
ers for this operation. 

(Continued on page 24) 
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PH I LCO ROTORS 
outperform all others 

,,Ill(Ití(Il{tilllilllij 

'P4A CONTROL-Heavy duty rotor. 
Accurate direction control with 
manually operated motor switch 
and indicator meter. Plastic cab- 
inet of modern design. 

'Pl I CONTROL-Manually operated 
rotor easily handles two bays. De- 
signed for years of dependable 
service. Rotor fits masts up to 
1%s" in diameter. 

FOR FURTHER INFORMATION ON THE COMPLETE PHILCO LINE OF QUAL 

1 uíT ,/ . 
. )0/ V 
/ I 

Philco brings you a complete line of quality 
rotors with a wide range of models designed 
and engineered to give superior performance. 
Field and laboratory tests conducted under 
the most exacting conditions give you com- 
plete assurance that a Philco rotor will deliver 
the greatest performance for your customers. 

BRAND NEW FROM PHILCO-MODEL P15 

Handsome control in high -impact, break - 
resistant cabinet with blond or mahogany 
finish. Instant locking will not drift. Rocker 
bar gives true finger-tip operation. Easy -to- 
read dial face. New "zero adjust" permits 
fast, accurate adjustment after installation. 

Heavy duty cast aluminum housing on rotor. 
Water-proof and rust -proof with tight 
weather seal. 

High strength ... low weight. 
Completely assembled ... installs in 
a jiffy. 

WW`' 
llílliil(jliltllllj) 

Illl!lI111 

PII 

API 

ROTOR 

P4A 

AP22 

ROTOR 

'AP22 CONTROL-Heavy duty. 
long -life rotor with automatic 
control unit providing depend- 
able and fool -proof operation. 
Also available as API. 

IT? ROTORS, SEE YOUR PHILCO DISTRIBUTOR OR MAIL THE COUPON BELOW. 

WORLD'S LARGEST DISTRIBUTOR OF 
Service Ports Power Packed Batter;es Universal Components Long Life Tubes Heavy Duty 
Rotors Star Bright 20/20 Picture Tubes Long Distance Antennas Universal Parts and Accessories 

Philco Corporation 
Accessory Division 
Attention: Carl Areschoug 
Philadelphia 34, Penna. 

I would like more information on genuine Philco Rotors. 

NAME 

ADDRESS 

CITY ZONE S -ATE 

ET156 
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SINGLE MASTER 
CONTROL has all 
outputs pictured in 
color. Shows what 
you should see on 
TV screen. 

HINGED SIDE PANEL 
opens for fine ad- 
justments and main- 
tenante. Allows use 

I from shelf or bench. 

-I 

J 

GENERATOR 
MODEL 430 

PROVIDES TRUE 100% SATURATED NTSC 
SIGNAL- Here's the new color bar generator you've 
heard so much about. It's literally packed with fea- 
tures to save you time, to do more jobs, to operate 
simply. And what's more, Model 430 will service any 
color -TV receiver- past, present, or future. You'll 
find it to be the finest, most complete instrument of 
its type. 

IMPORTANT SPECIFICATIONS 
Exceptional Range of Outputs-Y; chroma; 
color bar (8 bars simultaneously-color phase accu- 
racy, ±5°); R -Y; B -Y; R -Y and B -Y simultaneously; 
I; Q; I and Q simultaneously; G -Y at 90° (demod- 
ulator color phase accuracy, -}-3°); sync and burst; 
horizontal sync; high level 3.58 megacycle output; 
high level modulated RF output; positive or negative 
video output. 4.5 Megacycle (crystal controlled) 
marker for proper tuning. 

Chroma Level Switch -0 db for checking older 
style receivers and some current models; -6 db for 
video check of newer receivers using vestigial IF align- 
ment; -15 db for checking color sync lock under weak 
signal conditions. Variable chroma control position 
for other chroma levels. 

Color Bar Display Pattern-Left to right: red, 
yellow, green, cyan, white, magenta, blue, black. 

Model 430, complete with Operator's $39500 
Manual and Leads 

See your Electronic Distributor, or write 

SIMPSON ELECTRIC COMPANY 
3200 W. Kinzie St., Chicago 44, III. 

Phone: EStebrook 9-1121 
In Canada: Bach -Simpson Ltd., London, Ontario 

Raft R. stow Jul 
51 s ANNIVERSARY 

INSTRUMENT Min. 

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 

(News, continued from page 22) 

GENERAL ELECTRIC CO. has an- 
nounced the appointment of CHRIS- 
TIAN J. GOODMAN JR. to the newly 
created position of product sales man- 
ager in the semiconductor products de- 
partment. ARLING WOOLAVER re- 
places MR. GOODMAN as district sales 
manager for New Jersey and eastern 
Pennsylvania. 

PHILCO CORP. reports the following 
promotion: WILLIAM J. NAGY to gen- 
eral sales manager of the firm's acces- 
sory division from advertising and sales 
promotion manager of the same divi- 
sion. Also, ROBERT J. THEIS, alle- 
gheny regional manager, has been ap- 
pointed to the new post of merchandis- 
ing manager for the TV Division. 

Reps & Distributors 

MOORE RADIO SUPPLY INC., 
Denver, Colo. Distributor announces 
opening of a new store at 234 S. Kala- 
math St., Denver 24, which gives the 
firm 5,000 square feet of new sales floor 
and an equal amount of free parking. 

LAWRENCE C. FREEMAN announces 
that he has established an independent 
sales and manufacturer's representative 
organization. The firm's offices are at 
24 Stephen St., Montclair, N. J. and it 
will specialize in precision electronic 
components and instruments. Mr. Free- 
man resigned as sales engineer at Allen 
B. Du Mont Laboratories Inc. to under- 
take the new endeavor. 

TOBE DEUTSCHMANN CORP. an- 
nounces the appointment of the follow- 
ing representatives: V. AVIS MC- 
CORVEY CO., Decatur, Ga., for Tenn., 
Ala., Miss., Ga., Fla., S. Car. and N. Car.; 
JEROME H. KLEKER CO., Glen Ellyn, 
Ill., for Ill., Mo., Kans., and most of 
Wisc.; MARVIN H. KIRKEBY, Min- 
neapolis, Minn., for Minn., Iowa, N. 
Dak., S. Dak., Western Wisc., and most 
of Nebr.; JACK YOUNT CO., Dallas, 
Texas, for Okla., Ark., La., and all of 
Texas except El Paso County. 

TUNG-SOL ELECTRIC INC., reports 
that WOMACK RADIO SUPPLY CO. 
INC. Danville, Va., sponsored a recent 
symposium at Winston-Salem, N. Car., 
at which local service dealers were ad- 
dressed by PAUL H. WENDEL, nation- 
ally known authority on radio -TV 
service management. This was one of a 
number of meetings in the area at 
which Mr. Wendel talked on dealer co- 
operation, customer relations and re- 
lated subjects. 
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ACOUSTIC 

CONTROL 
Creates Exciting New Proportions 

IN HI-FI MUSIC 
With exclusive V -M Acoustic Contour Control you 
fill a room of any size-small, average, or large- 
with music that is "shaped" to fit that room. Simply 
set the dial ... relax and listen to perfect musical 
barance so indispensable to full fidelity. 

The 'Fidelis' Hi-Fi Consolette Model 562 by V -M 

New 4 -way speaker system 
4-speed'Super-Fidelis' record changer 
Separate Bass and Treble Controls 
Stereophonic jack for stereo music now or later 
Optional black or brass legs 
le four luxurious finishes: Blonde or Mahogany $159.95* 

Walnut $164.95*, Ebony $169.95* 

FIND YOUR WORLD OF PROFIT IN THE FABULOUS'FIDELIS' 

... America's most popular buy in Hi-Fi ! 

CALL Your V -M Distributor TODAY! 

1oó or a 
it -making Hi 
the fabulous 
plishment in 

the voice 

to go --umiind 
top-quality, fast-moving, prof- 
-Fi phono because this is it- 
'Fidelis'"-a sparkling acc.om- 
high-fidelity by V -M! 

f usic 
V -M CORPORATION BENTON HARBOR, MICOS. N 

1 
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Designed exclusively for service 
Tobe Service Capacitors are the only capacitors literally "designed 

from the ground up" to meet the exacting requirements of modern 

radio and TV servicing. Before a capacitor was ever produced, Tobe 

engineers determined the ideal characteristics-then borrowed from 

their 36 years experience in the design and manufacture of high - 

quality commercial and industrial types. Result: capacitors like the 

plastic -sleeved streamlined "Jets" that stand up in the toughest circuits. 

You owe it to yourself to try Tobe Service Capacitors on your next 

job. The line is complete-and they cost no more! See your Tobe Dis- 

tributor today for full details or write Tobe Deutschmann Corpora- 

tion Distributor Division, 2900 Columbia Ave., Indianapolis 5, Ind. 

er Amer 
CAPACITORS 

Catalogs & Bulletins 

CHEMICALS: A 28 -page bulletin covers 
the use of oxide cleaners, cements, resin 
sprays, varnishes, etc. Includes descrip- 
tions and technical specifications. Price 
$1.00. General Cement Mfg. Co., 400 S. 
Wyman St., Rockford, Ill., (ELEC- 
TRONIC TECHNICIAN No. B1-5) 

SELENIUM RECTIFIERS: A bulletin which 
gives ratings and dimensions for new 
high current density industrial type 
selenium rectifiers. It includes data 
on uprating the rectifiers when cooled 
by forced air. Radio Receptor Co., 240 
Wythe Ave., Brooklyn 11, N. Y. (ELEC- 
TRONIC TECHNICIAN No. B1-8) 

SCANNERS, TUBE CHECKERS, TEST INSTRU- 

MENTS: A 4 -page bulletin for industrial 
and service shop use. It gives descrip- 
tions, illustrations and prices on gen- 
erators, tube testers, tube and transistor 
testers, etc. B&K Manufacturing Co., 
3726 N. Southport Ave., Chicago 13, Ill. 
(ELECTRONIC TECHNICIAN No. 
B1-7) 

TV ACCESSORIES: A 6 -page, 2 -color, bro- 
chure on set couplers, antenna couplers, 
wave traps, baluns, impedance match- 
ing transformers and other TV acces- 
sories. Gives illustrations, descriptions, 
and prices. JFD Manufacturing Co. Inc., 
6101 16th Ave., Brooklyn 4, N. Y. 
(ELECTRONIC TECHNICIAN No. 
B1-9) 

TUNERS: A 16 -page guide for use in 
direct replacement of tuners, manu- 
factured by the firm as original equip- 
ment. Names of TV receivers are listed 
alphabetically with the set manufactur- 
er's model number, together with the 
model number of the original tuner and 
the replacement tuner. Standard Coil 
Products Co. Inc., 2085 N. Hawthorne, 
Melrose Park, Ill. (ELECTRONIC 
TECHNICIAN No. B1-10) 

MASTER TV SYSTEMS: Two new bulletins: 
MP -97 covers advantages, system lay- 
outs, TV outlet connections and a list 
of installations. Designed for use in con- 
tacting motel owners and managers. 
Form SF -97 shows a complete system 
layout which may be used in 90% of the 
motels in the United States. Includes 
equipment locations, cable and wire 
routes, outlet box mounting, and total 
system cost estimates for the dealer. 
Blonder -Tongue Laboratories, Inc., 9-25 
Ailing St., Newark 2, N. J. (ELEC- 
TRONIC TECHNICIAN No. B1-6) 

Old Hands at Dependability 



New Products 

UAP SPEAKER 
The WIGO ER85, 81" extended range 

high-fidelity speaker is suitable for in- 
stallations requiring minimum space 
without loss of quality. Specifications 
are: response 40-15,000 cps; cone res- 
onance 70 cps.; impedance 16 ohms; 
power rating 15 watts. United Audio 
Products, 202-4 E. 19th St., New York 3, 
N. Y. (ELECTRONIC TECHNICIAN 
1-41) 

Drake SOLDER POTS 
Three -in -one solder dip pots are spe- 

cially designed for printed -circuit serv- 
icing. Smaller pots slip over a No. 100 
pot and allows the technician to remove 
and replace only those parts which re- 
quire servicing without damaging other 
parts on the board. Round and oblong 
shaped pots facilitate work. Available 
with or without thermostat. Drake 
Electrical Works, Inc., 3654-56 Lincoln 
Ave., Chicago 13, Ill. (ELECTRONIC 
TECHNICIAN 1-28) 

Proto WIRE STRIPPER 
A new design Wire Stripper No. 299 

is 5" long, features a thumb -operated 
gauge, and strips all commonly used 
insulated wire from 14 to 24 gauge 
without nicking or cutting. Specially 
hardened edges cut easily. A big advan- 
tage is that all settings can be made 
quickly. Spring -loaded gauge will not 
slip out of setting. "Handeze" plastic 
grips lessen fatigue and increase user 
comfort. Streamlined design permits 
work in tight places. Proto Tool Co., 
2209 S. Santa Fe St., Los Angeles, Calif. 
(ELECTRONIC TECHNICIAN 1-29) 

GE 6AF4 
Life tests on the newly -designed 

6AF4 indicate normal usage in home 
TV sets now could average 3 years- 
as compared to an average of 3 months 
for the older design. Tests on this UHF 
oscillator tube show that satisfactory 
oscillator activity is continuing past 
6,500 hours, whereas the median older 
type stops oscillating at 500 hours. 
Normal home TV set use is 6 hours per 
day. Test measurements of oscillator 
grid current are made with line voltage 
reduced, simulating the difficult con- 
ditions encountered in home use during 
early evening hours. The company 
would not reveal precisely how long 
life is obtained in the newly designed 
tube other than to state that it is due 
to "a combination of new materials 
usage with new manufacturing and test 
methods." The new design does not 
succumb to the severe electrical stresses 
and the relatively high current densities 
encountered in this service up to 900 
mc. The new design features are being 
built into other types in this family- 
the 2AF4, 2AF4-A, 3AF4 and 6AF4-A. 
General Electric Co., Receiving Tube 
Dept., Owensboro, Ky. (ELECTRONIC 
TECHNICIAN 1-33) 

Iqíllili iMON 

All-weather dependability 
CDR rotors are noted for their ability to perform consistently and 
dependably under all weather conditions ... no "freezing" of gears, 
no "drift" in heavy winds, no drop-off in accuracy over the years. 
That's why CDR rotors are virtually service -free ... why they are 
the choice of Radio Hams. 

Fact is, if it's an antenna, a CDR rotor will turn it. And there's a 
CDR rotor for every job-from simple dipoles to stacked arrays. 

CORNELL-DUBILIER ELECTRIC CORP. THE RADIART CORPORATION 
South Plainfield, New Jersey Indianapolis, Indiana 

CDR 
Antenna Rotors 

Old Hands at Dependability 



Mr. Independent Service Dealer: 

are you helping to support 

your "competitors"? 

Not if you buy and use Raytheon Television 
and Radio Tubes. Raytheon does not have a fac- 
tory TV-Radio service organization - does not 
compete with you in any way for service busi- 
ness. Raytheon believes that TV-Radio service 
is your business and serving you is Raytheon's. 

Every time you buy a Raytheon Tube you 
buy from the first tube manufacturer to help 
independent service dealers. For more than 
thirteen years Raytheon, through their Dis- 
tributors, has offered independent service 
dealers the many benefits of the Raytheon 

Bonded Dealer Program. Support through na- 
tional advertising, Western Union Operator 25 
service and Group Life Insurance are among 
other business building dealer helps that 
Raytheon has pioneered for "independents". 

But most important of all, Raytheon makes 
TV and Radio Tubes that are ideal for all re- 
placement work, because they are designed to 
provide quality performance in all makes and 
models of TV and Radio sets. Use them with 
complete confidence that they are best for you 
... and for your customers, too. 

RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

NEWTON 58, MASS. CHICAGO, ILL. ATLANTA 6, GA. LOS ANGELES 7, CALIF. 

55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave. 

Raytheon makes L 
Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 

all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 

eYTHE0N 
eoxra e14'sc fis &'lais ., et 
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ELECTRONIC 
TECHNICI 

Including 

Circuit Digests 

What's Ahead for '58! 

The nation's electronic repair bill will continue 
to climb in 1958, thanks to the growing number of 
home and commercial devices in use. The rise 
should be at least 5%, bringing the total slightly 
over the $2.5 billion mark. 

Television will remain the maintenance indus- 
try's bread and butter. With some 7,000,000 sets 
expected to be sold, the total number in use should 
exceed 50,000,000. Radio is slated for another ex- 
cellent 14,000,000 unit sales year. Nine out of ten 
repair dollars will be attributable to television and 
radio, but audio and industrial electronic work will 
account for a substantially larger-though still 
modest-percentage than in 1957. 

High fidelity equipment sales should take a siz- 
able jump, the total probably topping $225,000,000. 
Repair of home audio gear should total over $100,- 
000,000 for labor and parts; for public address and 
commercial audio, some $60,000,000 in maintenance 
may be anticipated. 

Industrial electronic maintenance, including such 
products as two-way radio and factory controls, is 
expected to rise some 20% to $65,000,000. 

We foresee very little increase in the production 
of receiving and picture tubes. Only the growing 
demand for replacements will hold tube sales above 
1957's high level. 

Transistors are skyrocketing in production. We 
can look forward to about 45,000,000 units for the 
year, including some 2,000,000 to 2,500,000 used by 
or sold through electronic technicians. 

In addition to replacement parts, dealer -techni- 
cians will sell a very considerable amount of sets 
and equipment: $440,000,000 for TV -radio sets; 
$27,000,000 for home hi-fi components; $30,000,000 
for home hi-fi packages; $14,000,000 for public ad- 
dress and commercial sound; and $12,000,000 for 
industrial electronic and communications sales. 

There's a big year coming-a $2.5 billion year. 
With proper planning, you can reap your share. 

Pulling No Hi-Fi Punches 

For many years, Consumers Union has rated how 
acceptable various products are. A "best buy" rat- 
ing could mean a substantial sales boost for the 
fortunate manufacturer. A low rating would often 
-to put it mildly-not help sales. 

Since we are electronic specialists, we do not feel 
qualified to evaluate Consumers Union ratings of 
nylon stockings, soaps and the like. However, in 
testing and rating electronic products, we feel at 
least as qualified as CU. 

Here's the story. 

In Oct. 1957, CU published their study and rat- 
ings of hi-fi FM tuners. Electronic Technician edi- 
tors undertook the study of some of these same 
tuner models. The results were a real eye-opener. 

According to our laboratory tests, the CU ratings 
did not prove a dependable guide for us. On the 
contrary, a number of our findings were signifi- 
cantly opposite to those of CU. 

We hope our test report, starting on page 32, 
will prove as enlightening to you as it was to 
Electronic Technician editors. 
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ELECTRONIC SIGHT for the blind is possible. A woman 
who has been blind for 18 years had wires implanted in 
her brain. The wires were connected to a photoelectric 
cell, and she was able to tell when the room light was 
turned on. This showed that the brain cells relating to 
sight do not atrophy when not used. 

WANT TO SEE $12 MILLION of the latest elec- 
tronic equipment? The 1958 National Convention of 
the Institute of Radio Engineers (IRE) will display 
this imposing array of gear at the New York Coli- 
seum, March 24 through 27. This largest of pro- 
fessional shows drew 53,811 engineers and tech- 
nicians last year. 

UNION CONTRACT for TV technicians has been signed 
with several San Francisco stores. The International 
Brotherhood of Electrical Workers agreement calls for a 
$3 hourly rate, 7%% over the previous rate. For the 
second year of the contract the rate increases to $3.15. 

ELECTRONIC HANDWRITER READER 

Transistorized reader by Bell Labs recognizes handwritten numerals. 
Writing is done by metal stylus on prepared surface. Two dots are 
reference points. Seven sensitized lines extending from dots erable 
machine to recognize numbers, depending on which lines are cro,sed. 
Previously written numerals may be read if conductive -lead pencil 
was used. 

QUITE A FUROR has been kicked up by suiliminal ad- 
vertising. Subliminal means below the threshold of con- 
scious perception, and subliminal ads are those that are 
flashed before you so quickly that you we not awc.re of 
seeing them-but tiey do make an impression on your 
subconscious. An experiment in a New Jersey movie 
theater showed that when a "Drink Coca-Cola" message 
was flashed on the screen for about 1/3000 second, 
though it was not consciously recognized, Coke sales 
soared. In TV the fastest anything can be flashed on the 
screen is one field, or 1/60 second, but by keeping the 
light intensity down the subliminal effect may be 
achieved. Afraid of the consequences of this hidden sell, 
the three major TV networks and the National Associa- 
tion of Broadcasters have gone on record against it. 
The FCC is investigating whether or not to ban sub- 
liminal ads from the air. 

RADIO SIGNALS used to transmit images of 
printed material have been bounced off meteor trails 
60 to 100 miles above the earth, reports RCA. A 
20 -kw transmitter operating at 40 me sent the data 
910 miles. Meteors enter the upper atmosphere sev- 
eral times each minute, breaking down air particles 
into positive and negative ions. This trail of ionized 
air, which may persist for 0.1 second to as much as 
several minutes, reflects the facsimile transmissions 
back to earth. 

HIGH SPEED CIRCUIT TESTER developed by Califor- 
nia Technical Industries is programmed by a punched 
paper tape. The tape selects any two test points from 300 
test leads on a crossbar switcher. The pushbutton opera- 
for could be an unskilled production worker. 
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CALENDAR OF COMING EVENTS 

Jan. 12-16: Southwest Seminar of National Electronics Distributors 
Association and Electronic Industry Show Corp., Galvez 
Hotel, Galveston, Texas. 

Jan. 13-15: NARDA Annual Convention, Conrad Hilton Hotel and 
the Merchandise Mart, Chicago, Ill. 

Jan. 17-19: Radio & TV Guild of Long Island, Hempstead Armory, 
Hempstead, New York. 

Jan. 27-30: Plant Maintenance & Engineering Show, Intl Amphi- 
theatre, and the Palmer House, Chicago, III. 

ALL-AMERICAN AWARDS. GE 
cites 13 electronic technicians for 
public service. Hailing from nine 
states across the nation, they were 
selected from letters of nomination 
sent in by persons acquainted with 
their community activities. Some of 
the winners are proprietors of their 
own businesses; some are employees. 
Five of the thirteen are licensed 
amateur radio operators. Each will 
receive trophies and checks for $500 

Harry E. Ward, 
Long Beach, Calif., 
for assisting and en- 
couraging education 
in electronics, main- 
taining placement 
files, and efforts to 
educate the public in 
safety measures-all 
without compensa- 
tion. 

Richard G. Wells 
Jr., Pikeville, Ky., for 
installing TV cables 
in public schools, aid- 
ing in the January 
flood emergencies, 
and encouraging 
youths in electronics. 

Philip G. Rehkopf 
Jr., Louisville, Ky., 
for installing a sys- 
tem of loudspeakers 
to enable blind chil- 
dren to roller skate 
without accidents, 
putting textbooks on 
tape for the blind, 
and repairing elec- 
tronic equipment free. 

Remo De Nicola, 
Quincy, Mass., for 
assisting youth groups 
and church organiza- 
tions in community 
functions and giving 
free repair service 
for needy persons. 

Feb. 2-7: Special Industrial Radio Association Meeting, Detroit, 
Mich. 

Feb. 8-11: Television Service Ass'n Midwest Electronic Forum, De- 
troit, Mich. 

Mar. 17-21: Atomfair & Nuclear Congress, Int'l Amphitheatre, Chi- 
cago, Ill. 

Mar. 24-27: IRE National Convention, New York, N.Y. 
Mar. 27-29: Ninth Biennial Electrical Industry Show, sponsored by 

Electrical Maintenance Engineers Association of Southern 
California, Shrine Exposition Hall, Los Angeles. 

Apr. 10-12: Southwest Regional Conference & Electronic Show, Mu- 
nicipal Auditorium, San Antonio, Texas. 

for use in a community activity or 
charity of their preference. The 
awards were presented at a cere- 
mony in Washington, D.C. Hon. Wal- 
ter Williams, The Undersecretary of 
Commerce, was the guest speaker. 
Judges for the awards were Ed Sul- 
livan; Herman Hickman; Wendell 
Barnes, administrator, Small Busi- 
ness Administration; and Wendell 
Ford, 1956-1957 president, National 
Junior Chamber of Commerce. Irv - 

Mortimer Libowitz, 
Brooklyn, N. Y., for 
assisting youths in- 
terested in electronics 
and employing his 
amateur radio sta- 
tion K2BDQ in civil 
defense communica- 
tions. 

Frank J. Hatler, 
Roselle, N. J., for 
emergency communi- 
cations work through 
his amateur radio 
station W2EUI and 
helping in rescue 
work in three air- 
craft disasters. 

John R. O'Brien, 
Evanston, Wyo., for 
instructing groups in 
first aid free of 
charge, setting up PA 
systems at commu- 
nity functions, and 
saving several chil- 
dren and adults from 
drowning. 

Philip DiPace, Al- 
bany, N. Y., for ac- 
tivities with Boy 
Scouts, church activi- 
ties, working for 
higher business eth- 
ics, and performing 
free radio and TV 
service for older peo- 
ple unable to pay. 

ine D. Daniels, general manager of 
G. E.'s Receiving Tube Department 
served as chairman of the Commit- 
tee. 

Bert Rypstra, Char- 
lotte, Mich., for out- 
standing community 
service with Boy 
Scouts, rendering free 
radio and TV service 
to needy people, and 
assisting in civil de- 
fense with his radio 
station W8NWO. 

Scott A. Witcher, 
Jr., Lampasas, Texas, 
for saving lives in 
the disastrous May 
12 floods and for di- 
recting local civil de- 
fense communications 
through his amateur 
radio station W5YIS. 

Marcus E. Den- 
ham, Pryor, Okla., 
for voluntarily help- 
ing in youth training 
programs and wide 
community service 
through a number of 
organizations. 

John Stefanski, 
Pontiac, Mich., for 
encouraging and 
helping youths inter- 
ested in electronics, 
promoting better 
business ethics, and 
offering free TV serv- 
ice to patients at the 
Oakland County TB 
Hospital. 

Billy Joe Jenkins, 
Paducah, Texas, for 
installing TV cable 
and for servicing TV 
sets free at Richards 
Memorial Hospital, 
assisting Boy Scouts 
and Little League, 
and supplying PA 
systems at community 
functions. 
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Hi-Fi Test Report on 
Laboratory measurements by Electronic Technician 

ALBERT J. FORMAN, EDITOR 

ROBERT CORNELL, TECHNICAL EDITOR 

ELECTRONIC TECHNICIAN 

This report presents laboratory 
data reflecting substantial disagree- 
ment with certain data published by 
Consumers Union in the October 
1957 issue of "Consumer Reports," 
which rated various high fidelity 
FM tuners. 

The CU rating listed 17 FM tun- 
ers, only 3 of them receiving the 
check of acceptability. Considering 
the reputable standing of certain of 
the high fidelity producers listed, 
considering that there is not as yet 
a broadly accepted and specifically 
stated technical definition of "high 
fidelity," and further considering 
the many thousands of satisfied 
owners of the listed tuners, our 
curiosity was aroused. 

The ELECTRONIC TECHNI- 
CIAN organization set out to 
double-check the CU findings. On 

our own initiative, we purchased 4 

tuners over jobber counters, much 
as any audiophile might do. The 
manufacturers involved had no 
prior knowledge of our intention, 
and no influence on the results. In 
order to attempt to duplicate the 
CU testing procedures and facilities, 
we asked CU to show us a copy of 
the original lab report and the test- 
ing facilities used. Our request was 
refused. 

Our next step was to seek a prop- 
erly equipped screen room from a 
company not involved in the CU 
tuner ratings. Allen B. Du Mont 
Laboratories was kind enough to 
place the required testing facilities 
at our disposal. However, the au- 
thors of this report are entirely re- 
sponsible for its contents, and noth- 
ing contained here should imply the 
approval or disapproval of Allen B. 
Du Mont Laboratories. 

In some respects our findings 
were in agreement with those of 
CU. However, certain of our tests 
proved to be significantly different 

from CU's. We believe our results 
are accurate, based on the knowl- 
edgeable audio -electronic back- 
grounds of 3 engineers conducting 
our tests. 

Assuming as we do a similar per- 
sonnel -equipment competence for 
CU, we can only conclude that the 
differences between our respective 
findings derive from one or both of 
the following facts: 

1. The units we tested, though the 
same model types as CU tested, 
were not the same actual tuners. In 
mass production, identical perform- 
ance of numerous units cannot be 
achieved generally. 

2. Testing procedures-and eval- 
uation of which tests are most im- 
portant-are areas in which quali- 
fied men may honestly disagree to 
an extent. Since CU refused to fur- 
nish us with the information re- 
quested on their procedures, we 
must rely on our own. 

The FM tuners we purchased for 
our tests were the Sherwood S-3000 
@ $104.50 with case, (which was 

Tuner tests in laboratory screen room are performed by editor Albert Forman, one of three engineers on the project. 
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editors dispute Consumers Union rating of FM tuners 

CU -rated acceptable, "best buy"), 
and the following (which did not 
receive the CU check of acceptabil- 
ity): Bogen FM50 @ $91.50 with 
case, Harman-Kardon FM -100 @ 
$99.95 with case, and Pilot FM -530 
@ $89.50 with case. OUR TEST 
SHOWED THAT THE SHER- 
WOOD WAS INDEED A GOOD 
TUNER, AS CU STATED. HOW- 
EVER, THESE TESTS ALSO 
SHOWED THAT THE OTHER 3 
TUNERS ALSO EMINENTLY 
QUALIFIED FOR CUSTOMER 
ACCEPTANCE, CONTRARY TO 
THE CU RATING. 

We will present here the actual 
measurement figures resulting from 
our tests. With a few brief excep- 
tions, CU failed to include this ob- 
jective data. It should be noted that 
no single tuner was best in all 
measurement criteria; no single 
tuner was worst. To judge overall 
performance superiority, each pur- 
chaser must weigh subjective eval- 
uations as to which of several test- 
ing criteria are most important. 

One more point should be em- 
phasized to place this report, or any 
report of this kind, in proper per- 
spective. We caution readers not to 
infer from our report that the per- 
formance of different units of these 
models would be the same as is re- 
ported here. This report is not a 
rating. It simply presents data at 
variance with that found by CU. 

Listening Test 

Perhaps the most important test 
is the one by human ears instead of 
electronic instruments . . . the lis- 
tening test. Three different people 
experienced in audio listened while 
the four tuners were switched one 
at a time directly into the same 
hi-fi speaker system. Each received 
the same broadcast transmission. 
Despite subsequent findings of dif- 
ferences in distortion, hum, etc., 
there was no difference of any con- 
sequence in listening quality, except 
for a loss of lows in one tuner. 
Simple adjustment of the amplifier's 

bass and treble controls made it 
practically impossible to detect one 
tuner from another by listening 
alone. We would challenge anyone 
to pick out one tuner from the 
others. 

Contrast these findings with CU's 
contention that the most cursory 
listening tests clearly established 
the importance of distortion, and 
that only the CU -acceptable tuners 
were near -perfect after alignment. 

It should be emphasized that the 
good audio quality produced by all 
4 tuners in the listening test does 
not imply that inexpensive or poorly 
designed tuners would also perform 
well. These 4 tuners are in the same 
general price range, and are pro- 
duced by highly reputable com- 
panies. 

Alignment 

We disagree with CU in three es- 
sential respects in regard to align- 
ment. 

1. CU stated that the tuners not 
receiving the CU check of accept- 
ability (including the three we 
tested) gave much poorer perform- 
ance than the check -rated tuners, 
and could not be aligned for 
low distortion. Our measurements 
showed this to be untrue for the 
units we tested, and as will be seen 
in the section on distortion two of 
the non -checked tuners had low 
distortion more or less comparable 
to the "best buy," depending on 
signal-to-noise and how tuning was 
accomplished. 

2. CU claimed that practically all 
tuners were badly misaligned when 
received. We found that the tuners 
were aligned when received. It was 
possible for us to improve the dis- 
tortion figure a slight bit, but only 
by hairline adjustments using the 
distortion analyzer as an output in- 
dicator. From a practical viewpoint, 
this small improvement would not 
be realized by the user, except by 
chance, because minimum distortion 
critically depends on how the lis- 
tener tunes in the station. 

3. CU stated that servicemen 

were either unaware of alignment 
problems, do not have the know- 
how, or do not have proper instru- 
ments to measure distortion ade- 
quately. On the contrary, we be- 
lieve that a growing number of 
service technicians are obtaining 
"advanced" instruments. Many of 
those who do not own such test 
equipment can and do make re- 
quired adjustments, even if they can 
not-and certainly need not-make 
laboratory measurements as a re- 
search engineer would do. For ex- 
ample, we aligned the tuners in 
three ways. Using an intermodula- 
tion distortion meter was the most 
effective way; using an oscilloscope 
was almost as good; aligning for 
maximum output was the third 
technique. Just as technicians align 
TV sets when needed, we believe 
there are a great many capable 
service technicians equipped to 
make hi-fi tuner alignments using 
the scope and the VTVM. CU may 
be unwilling to recognize this since 
it would contradict their distrust of 
electronic technicians, based on 
comments published in the Feb. 
1952 issue of Consumer Reports. 
Ultra -precise alignment is not the 
basic prerequisite for hi-fi. 

Frequency Response 

As we noted earlier in this re- 
port, listening to the tuners proved 
that the ear was more sensitive to 
the range of frequencies passed by 
the tuners than to moderate distor- 
tion or other criteria. As a matter 
of fact, in CU's report on AM/FM 
tuners in Oct. 1951, major emphasis 
in both instrument measurements 
and listening tests was placed on 
frequency response, listeners select- 
ing or rejecting tuners on the basis 
of treble or bass loss. However, in 
the CU Oct. 1957 report under con- 
sideration here, CU listeners appear 
to have become under -conscious of 
frequencies, over -conscious of dis- 
tortion. CU failed to discuss fre- 
quency response capabilities of non - 
checked tuners. 
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Essentially flat response is, of 
course, most desirable. Plus or 
minus 3 db is considered essentially 
flat. As shown by our test measure- 
ments reproduced below, all the 
tuners were very good over the 
audible range, with one exception. 
The limited low -frequency response 
of the Pilot (which could be perked 
up by boosting the bass control on 
the separate preamplifier) is attrib- 
uted by the manufacturer in some 
degree to inadequate filtering in the 
AFC circuit. Pilot reports they are 
adding a capacitor in their new 
FM -530's, which eliminates this 
shortcoming. 

Frequency Response 

(98 me input) 

Harman - 

CPS Kardon Bogen Sherwood Pilot 

50 0 db 0.5 db -1.0 db -13. db 

100 0 0.5 -0.5 - 8.0 

400 -0.3 0 -0.5 - 1.0 

1,000 0 0 0. 0 

5,000 1.8 -1. 0 0 

7,500 1.75 0.25 0.25 0.75 

10,000 1.15 1.25 0.25 0.75 

15,000 1.0 1.5 -1. 0 

Sensitivity 

With regard to sensitivity, we are 
in agreement with CU that most 
tuners have more than adequate 
sensitivity. Our measurements 
showed the Sherwood to be most 
sensitive. Bogen was the only tuner 
whose measured sensitivity was ac- 
tually better than the specifications 
claimed in hi-fi catalogs (figure in 
parentheses is claimed figure) . Of 
course, the lower the µv, the better 
the sensitivity. 

Sensitivity 

Quieting Norman-Kardon Bogen 

20 db 3.5µv (2) 2.4µv 
30 db 9.51.cv 4.0µv (5) 

40 db 16.0µv 20.0µv 

Sherwood Pilot 

20 db 2.0uv (0.95) 4.5µv (3) 

30 db 3.0µv 8.0µv 
40 db 10.0µv 12.0µv 

Intermodulation Distortion 

Though our listening test indi- 
cated that it was practically impos- 
sible to detect distortion differences 
in these four tuners, our measure- 
ments showed there were wide var- 
iations in IM distortion, depending 
on how the units were tuned. The 
"minimum" IM distortion figure, as 
tuned with a costly IM meter, would 
not be obtainable by the typical 
audiophile who must rely on the 

dial indicator for tuning. CU's state- 
ment of higher distortion in one 
tuner is supported by our findings 
presented below; a similar CU claim 
of high distortion in another found 
no support here. The Bogen has no 
tuning indicator, so a VTVM was 
used in the output for one sample 
reading. 

The Harman-Kardon has a special 
feature, an automatic noise gate 
(ANG), which provides quieting 
between stations. The manufacturer 
states that the relatively high IM 
distortion shown here is caused by 
the ANG under certain conditions 
of ANG control setting which set 
the circuit at its operating thresh- 
old. Starting with Sept. 1957 pro- 
duction runs, circuit modifications, 
such as reducing the ANG coupling 
capacitance, are reported to have 
been made, which substantially re- 
duce distortion in the latest FM - 
100's. 

Intermodulation Distortion 

Tuned For 

Minimum Harman - 
Distortion Kardon Bogen Sherwood Pilot 

80% Modulation 
@1100µv 
input 

30% Modulation 
@1100µv 
input 

80% Modulation 

@ 40 db S/N 
input 17.5% 1.5 % 3.0 % 1.85% 

30% Modulation 

@ 40 db S/N 
input 6.0% 0.6 % 0.85% 1.3 % 

Tuned for Maximum Output or best indication 

on set with tuning eye or meter: 

80% Modulation 
@ 1100 µv input 

AFC switched 

off 6.4% - 1.6 % 5.0 % 

Then turned AFC 

on 

Tuned with AFC 

on 

6.4% 0.95% 0.45% 1.4 

1.5% 0.48% 0.22% 1.7 % 

6.4% 0.95% 1.0 % 1.4 % 

6.6% - 1.9%1.4% 

Regeneration 

CU reported spurious oscillation 
in the Bogen, and regeneration in 
the Harman-Kardon and Pilot to an 
extent which did not allow proper 
alignment. We did not find such re- 
generation in any of the tuners. 

Selectivity 

Selectivity, the ability to pick out 
a desired signal when an Interfering 
signal is close by in frequency can 
be important in crowded bands. It 

is expressed here in terms of the 
strength (microvolts) of such inter- 
fering adjacent channel (200 kc 
away from the tuned signal) which 
will produce an output 30 db down 
from the desired channel output. In 
other words, the higher voltage 
noted here the better, since it re- 
flects the tuner's ability to reject 
strong adjacent signals. These fig- 
ures are based on 1,100 µv input on 
the adjacent channel, (at very high 
desired inputs, say 11,000 µv, all 
but the very strongest of adjacent 
channels are attenuated more than 
30 db). 

Selectivity 

Harman-Kardon Bogen Sherwood Pilot 

1930 µv 630 µv 1100 µv 1840 µv 

CU did not discuss this criterion 
very extensively. 

Hum 

The annoying hum so prevalent 
in inexpensive ac/dc radios was not 
evident in any of the tuners so far 
as the listening test is concerned. 
The Harman-Kardon, Sherwood 
and Pilot units had almost identical 
hum figures (the larger the number, 
the better) . The Bogen had a rela- 
tively high hum level, as CU re- 
ported, but was improved to the 
level of the others when we added 
a 50 µf capacitor in parallel with 
the first capacitor in the power sup- 
ply filter. The following figures are 
not weighted (made larger) for the 
ear's low frequency insensitivity. 
The larger the figure the better. 

Harman-Kardon Bogen Sherwood Pilot 

44.5 db 32 db 44 db 43 db 

(44 db with 
capacitor) 

Tuning Ease 

The Harman-Kardon uses a meter 
for a tuning indicator, and was the 
easiest unit to tune accurately. The 
Sherwood employs an eye which is 
tuned to close, and was second easi- 
est. The Pilot's eye is tuned for par- 
allel "shading," and was a close 
third in ease of tuning. The Bogen 
has no tuning indicator, and the use 
of a small lighted pointer with no 
scale illumination could make the 
scale difficult to read in low ambient 
light. The Sherwood scale was, inci- 
dentally, not level with the face cut- 
out. 

Tuning Accuracy 

Closely allied with tuning ease is 
tuning accuracy, or the average de- 
viation in megacycles of the tuner's 

(Continued on page 70) 
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1957 TV -Electronic Industry Statistics 
TELEVISION 

New sets 
$ volume at retail 
Sets scrapped 

TELEVISION SETS IN USE 

U.S. homes* with b & w sets 
Secondary sets in above homes 
Sets in business places, institutions 
Color sets 

Total TV sets in U.S. 

RADIO 
New sets 
$ volume at retail 

6,900,000 
$1,220,000,000 

2,900,000 

39,500,000 
4,400,000 
3,000,000 

340,000 
47,240,000 

14,200,000 
$ 497,000,000 

TV -ELECTRONIC TECHNICIANS 
Major service outlets 
Parts jobber business accounted for 

TUBES MANUFACTURED 
Picture Tubes 

Number made (including 3.2 million rebuilts) ... 
Total manufacturer value 
% used for replacement 

Receiving Tubes 
Number made 
Total manufacturer value 
% used for replacement 

62,000 
69% 

13,400,000 
$307,000,000 

42.06 

480,000,000 
$384,000,000 

38% 

TELEVISION STATISTICS 1946-1956 
Year Sets Manufactured Total Sets in Use TV Stations on Air 

RADIO SETS IN USE 1946 10,000 8,000 5 

U.S. homes* with sets 52,800,000 
Secondary sets in above homes 47,500,000 
Sets in business places, institutions 12,900,000 
Automobile sets 40,800,000 

1947 250,000 230,000 
1948 1,000,000 1,000,000 
1949 3,000,000 3,800,000 
1950 7,500,000 10,500,000 
1951 5,600,000 15,750,000 

20 
44 

100 
107 
108 

Total radio sets in U.S. 154,000,000 1952 6,300,000 21,800,000 123 
* Includes all dwellings such as apartment hotels, etc. 1953 7,300,000 28,000,000 350 

1954 7,300,000 33,000,000 415 

ANNUAL RETAIL BILL FOR SERVICING 
1955 7,800,000 39,000,000 
1956 7,300,000 43,900,000 

465 
495 

182,000,000 replacement receiving tubes $ 310,000,000 1957 6,900,000 47,240,000 512 
6,300,000 replacement picture tubes $ 230,000,000 
Antennas, components, parts, instruments $ 760,000,000 AUDIO 
Labor 

Total servicing bill 
$1,100,000,000 
$2,400,000,000 

Home Hi-Fi Service (56% of outlets) 
PA Installation & Repair (37.1% of outlets) 

$82,800,000 
$57,400,000 

Phonographs sold 4,700,000 
INDUSTRIAL ELECTRONICS Phonographs $ volume at retail 272,000,000 

Industrial electronics, factory sales 
Industrial electronic & communications 

$1,300,000,000 
Phonographs in U.S. 
Tape recorders sold 
Tape recorder $ volume at retail 

35,200,000 
490,000 

$ 93,200,000 maintenance (22.8% of outlets) $ 59,000,000 Hi-Fi audio $ volume $ 190,000,000 

Power -Resistor Decade Box 
Good old Ohm's Law works well 

on the slide rule. But when its read- 
ings are applied to actual circuits 
and under operating conditions, 
there may be considerable discrep- 
ancy between theory and practice. 
In other words, the trial -and -error 
method is still followed to a remark- 
able degree by engineers and even 
more so by technicians in arriving 
at the best functioning resistance 
values. 

Starting from that premise, it was 
realized that an adjustable and cali- 
brated power resistor device cover- 
ing the entire range of usual resist- 
ance values in increments of as little 
as 1 ohm, and usable in actual cir- 
cuits under actual operating condi- 
tions, could save untold time and 
fuss in the lab and service shop. 

Having developed the Greenohm 
power resistors (wire -wound units 
coated with inorganic cold -setting 
cement that withstands on -off ther- 
mal shock, climatic conditions and 
long service life), the Clarostat Mfg. 
Co. decided upon a design, and con- 
structed a power resistor decade box 

that could be used under working 
loads. It is rated at 225 watts, 1000 
volts maximum. It provides for any 
required ohmage from 1 to 999,999 
ohms in increments of 1 ohm. Either 
a known or unknown resistance 
value can be selected by a simple 
switching action and then read di- 

rectly from the decade dials. If the 
resistance value is already known 
and a resistor of that value is re- 
quired for given circuit or operation, 
it is immediately obtainable by sim- 
ply dialing that ohmage. There is no 

need for having a large assortment 
of power resistors on hand, or hav- 
ing to order and wait for such resis- 
tors. The decade box has a tolerance 
of 5% for the 1-9 ohm range, and 
2% for any value from 10 to 999,999 
ohms. 

The power resistors are mounted 
on metal brackets and connected 
with corresponding detent switches. 
The six dials follow the usual dec- 
ade -box system, with X-1 for 1 to 9 
ohms, X-10 for 10 to 90 ohms, X-100 
for 100 to 900 ohms, and so on. Dial 
readings are taken from left to right, 
with the last right-hand dial dealing 
in the final precise ohmage. 

Many uses suggest themselves for 
this handy instrument. It can serve 
as a: voltage dropping device; cali- 
brated load for testing fuses, ballasts, 
relays and other current -actuated 
mechanisms; critical current flow 
control; shunt for ammeters; etc. 

Instead of lengthy mathematical 
calculations often followed by more 
or less experimentation for best re- 
sults, this instrument permits trying 
out a wide range of resistance set- 
tings until best performance is ob- 
tained. 
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Installation Techniques For 

Two -Way Mobile Radios 
Practical Tips On Locating The Set, Speaker, 

Antenna, Control Head And Cables. 

JACK DARR 

While the auto -radio man work- 
ing with the new cars may have 
problems, especially if he is attempt- 
ing to install a radio not custom- 
built for the car, his problems are 
comparatively small compared with 
those encountered by the two-way 
radio technician. in the same car. 
The size of the units, the longer and 
more conspicuous antennas, and 
other added equipment make these 
problems quite acute, in many cases. 

Added to the purely physical diffi- 
culties of locating the equipment is 
the owner's problem, or to be more 
specific, the owner's -wife. While the 
husband wants the two-way radio 
installed come what may, wives are 
often understandably allergic to 
having their gleaming new car bored 
full of holes. A little care on the part 
of the installation technician, to- 
gether with a bit of applied customer 
psychology, will often result in much 

greater customer satisfaction, and a 
neater installation. Complete con- 
cealment of all possible equipment, 
wiring, etc., is the goal, and extra 
care when working around the new 
car, will minimize damage and avoid 
embarrassment. 

New Car Problems 

The late model passenger car does 
not offer too many brand-new prob- 
lems. Modern radio equipment is 
also becoming smaller and more 
compact. Receivers and transmitters 
are combined in one unit, usually a 
drawer -type case made of heavy 
steel, and equipped with a detach- 
able lid for easier servicing. This 
leaves only three units to install, 
control head, speaker, and antenna. 
Of course, there is also a fuse -block 
and control relay, but these units are 
small and can be mounted under the 
hood. Intercabling between radio set 
and control head, in most cases, has 
been brought down to one 3/4 inch 
diameter multi -conductor cable and 

a power cable. Even the power cable 
has been reduced. The use of a 12 - 
volt electrical system has enabled 
the set designer to use much smaller 
conductors. Instead of a large pair of 

power cables in the older 6 -volt sets, 
the new 12 -volt systems require 
only one small cable, less than 1/4 
inch in diameter. Ground cables 
which ran all the way back to the 
battery, have been reduced to about 
18 inches and is connected directly 
from the set to the nearest solid 
ground. 

Call the owner into consultation, 
when planning the installation. Ex- 
plain to him the number and kind of 
units that must be installed to make 
the set work. If possible, give him a 
choice as to where some of the units 
can be mounted. This will take you 
off -the -hook in many cases. In other 
words, be sure to give the impres- 
sion that you want to cooperate as 
much as possible and avoid any 
damage to the car. The goodwill 
built up will be worth far more than 
the small amount of added time 
taken on the installation. 

Fig. 1-Two-way radio installation in a 1957 Dodge. Nearby location Fig. 2-Front seat installation. Radio dummy plate used to hold con - 

of antenna makes it possible to use a short lead-in with less loss. trol head and microphone. Eliminates drilling new holes. 



Fig. 3-Aluminjm plates on edge of doorsill cover channels which .:an fig. 5-Bumper-clamp type trailer hitch modified to hold a standard 
house the cables. Wires can usually fit under the center -post base. two-way radio antenna. It is easy to make and very sturdy. 

In standard passenger cars the 
trunk is usually the best location for 
the 2 -way radio set. With larger 
trunk space available in the new 
cars, the compact transmitter -re- 
ceiver unit shown in Fig. 1, takes up 
a small portion of the total cargo 
space. The heavy steel housing pro- 
tects the set from damage. The plugs 
and cables should be protected. This 
can be accomplished by positioning 
or installing a metal guard. The 
set shown, a Motorola T51-GGV-1, 
has a spring -loaded metal retainer 
over the plugs to keep them from 
being knocked out of the sockets 
accidentally. 

In the ever increasing popular sta- 
tion wagon, set location presents 
even more problems. In spite of the 
seemingly greater space available, 
the technician often finds himself 
completely stymied by owner objec- 
tions to various locations. In a recent 
installation, for example, the back 

space was suggested, then vetoed 
because it would prevent the use of 
this space for sleeping purposes, on 
long trips. The next suggestion, on 
the floor between front and rear 
seats, was vetoed for the same rea- 
son; this would not allow the rear 
seat to be folded down to clear the 
back -space. Finally, in desperation, 
the technician suggested placing the 
set in the center on the floor in front 
of the front seat. To his amazement, 
this was accepted. A saddle -bracket 
was made to hold the set in place. 
Actually, this is not too difficult an 
installation. Brackets are easily 
made from angle iron. The set is po- 
sitioned on top of the drive -shaft 
hump in the floor, and the front of 
the set faces the rear off the car. The 
back end of the set is slid under the 
dash, while the front is elevated, as 
shown in Fig. 2. When completed, 
this installation is fairly nice -look- 
ing. The owner's children welcomed 

it. They said the flat top of the set 
made an ideal place to set dishes, 
glasses, etc., when eating at a drive- 
in restaurant. 

Control -Head Mounting 

All two-way radios of this type 
use remote control. A control head 
containing volume and squelch con- 
trols, switches, pilot lights, etc., is 
mounted within easy reach of the 
driver of the vehicle. They are fur- 
nished with brackets and hardware 
for mounting underneath the instru- 
ment panel. However, the peculiar 
shape of the instrument panels in 
some new cars presents more diffi- 
culties. The deep sweeping curve 
and the remoteness of the actual 
bottom edge of the panel makes con- 
trol heads, mounted in this manner, 
almost inaccessible. Heater and other 
car controls take up almost all of the 

Fig. 4-Antenna moun'ed in posit on formerly occupied by car insignia. Fig. 45 Disguised type of transmitting antenna is really a solid rod 
Whei the antenna is removed;, original appearance can be restored. made to look like a conventional auto radio telescoping antenna. 



available space, especially at points 
within the driver's reach. This usu- 
ally leaves only the far right-hand 
side of the dash; a location to be 
avoided if possible. 

In cars not equipped with an auto- 
radio, the dummy plate over the 
radio opening may be used to good 
advantage. Some cars provide holes 
in the dash which are almost exactly 
the right size and shape for the con- 
trol head; others have too large an 
opening. In the latter instance, 
mount the control head on the 
dummy plate, also shown in Fig. 2. 

Suitable openings may be cut in this 
plate. If the control head is too large 
for the opening, it may be mounted 
in front of the dummy plate, instead 
of behind and flush. Suitable holes 
can be cut through the plate behind 
the control head, to allow passage of 
cables and other wiring. The benefit 
of this type of mounting is the elimi- 
nation of drilling new holes in the 
instrument panel. The dummy plate 
may be replaced with a new one 
when the equipment is removed. 

Speaker Mounting 

The speaker presents another 
problem, in the overcrowded space 
under the dash. Heater control rods 
and wiring, air-conditioning controls 
and ducts, defroster tubing and other 
apparatus often fill up the space 
until there is simply no room for 
even the small speaker. One solu- 
tion, if the car has no radio, is to use 
the regular speaker receptacle in the 
dash. Most cars will accommodate a 
6"x9" oval speaker in this space. If 
desired, the regular 2 -way radio 
speaker and baffle may be set aside 
and one of the popular type of 
speakers substituted for it. Some- 
times the two-way radio speaker 
may be mounted intact, cabinet and 
all. Simply bolt the mounting bracket 
to the lower edge of the dash, so that 
the front of the speaker will be just 
behind the grille opening. When 
making this type of installation, be 
sure that the comparatively heavy 
case of the speaker is firmly sup- 
ported. Otherwise, it may rattle 
against other objects under the dash, 
or even break loose. The case may 
be padded or braced with small 
pieces of rubber or other materials, 
to prevent excessive vibration. 

Another method is to mount the 
speaker and cabinet behind the rear 
seat. A standard rear -seat speaker 
kit may be substituted and mounted 
in the place provided in most cars. 
The wires may be run to the control 
head, or simply dropped down and 
connected directly into the set, at 
the control plug. 

Cable Routing 

When running the control and 
power cables from the trunk to the 
front seat and engine compartment, 
the technician's biggest problem will 
be to make the job neat and pretty. 
There are two alternative cable - 
routes, on the later cars. One is 
under the floor -mats in the center 
along the sides of the drive -shaft 
hump, and the other is along the 
side of the car at the edge of the 
body. See Fig. 3. 

Most cars now use aluminum 
strips to hold down the mats and 
rugs to protect the edges from scuf- 
fing. The strips are held in place by 
four or five short screws. Usually, 
there is a channel in the floor -pan at 
the sides, which is just about the 
right size to house the cables. The 
rugs used in modern cars are backed 
with a heavy jute padding, about 
3/4" thick. If necessary tear or cut 
off a strip about 1" wide along the 
edge. This will allow the rug to fall 
back into place, over the cables, and 
not leave a bump. 

The Dodge, Plymouth, Chrysler, 
and DeSoto cars have a small chan- 
nel along the side of the floor, with 
some wiring already in it. There is 
sufficient room in this channel for 
the radio cables. In 4 -door cars, 
there usually is enough space under 
the base of the center post for the 
cables. Run the cables along the side, 
and up behind the fiber kick -pad, on 
the side of the driver's compartment. 
Some pads are held in place with 
screws, others fit into a channel. To 
remove the pad, buckle it out by 
grasping the top edge. 

Another consideration is the dis- 
tance between the control head and 
radio. Many of the new cars are so 
long that the standard length of 
cable may not reach unless the 
mounting sites are carefully chosen. 
For instance, if the control head is 
installed on the far right side of the 
dash, it would be best to install the 
radio on the right side of the car. If 
necessary, the control cable may be 
run down one side and the battery 
cable down the other. 

The Antenna 

Probably the most difficult item in 
the whole installation will be the 
antenna. It is the only part that is 
visible from the outside of the car, 
and it is the one part which may 
require boring large holes in the 
body of the new car. Fortunately, 
there are several ways to overcome 
this difficulty. The standard commu- 
nications antenna uses a spring base, 
and has a whip ranging from 5 to 8 

feet in length. These long -whip an- 
tennas, for the 40-60 me band, are 
the problem children. The smaller 
antennas required for the high bands 
are easier to install and are not so 
conspicuous. The antennas are usu- 
ally mounted on one of the rear 
fenders mainly to get it as close to 
the set as possible, and secondly for 
convenience. Due to the box -type of 
construction employed by many car 
makers, the front end is full of ducts, 
braces, compartments, etc., making 
it very difficult to find enough clear 
space for the antenna base; this is 
a 4" circle, which must be clear both 
outside and inside. 

Many new cars have high fins on 
the rear fenders. These make handy 
places for antennas; they are high 
enough to give clearance and are 
accessible from inside the trunk. 
Antennas should be mounted on the 
left rear fender whenever practi- 
cable, as shown in Fig. 4, especially 
if the car is operated in the country, 
on narrow lanes, through brush, etc. 
Tree limbs, and the majority of other 
obstructions are on the right side. 

Quite a few cars have medallions 
or insignia on the rear fenders. This 
is a useful feature indeed; by re- 
moving the insignia, which are held 
in place by speednuts, a clear space 
for the antenna base may be found. 

If the antenna is removed, the 
medallion may be replaced. It will 
completely cover the holes. It did so 
in the antenna mount on the 1957 
Dodge, shown in Fig. 4. Therefore it 
would be wise to save the insignia. 

If the owner objects to making 
the necessary holes in the body, a 
bumper mount may be used. The 
unit shown in Fig. 5 is home-made. 
A heavy metal plate was welded to a 
commercial type trailer -hitch, which 
clamps to the rear bumper and a 
standard antenna base was attached. 
Commercial bumper -clamp antenna 
bases are available. When selecting 
one of these, be sure that it is well- 
built. Check this point carefully, a 
rod lying in the roadside radiates 
very little signal. If heavy-duty 
service is expected, it may be better 
to make your own. The unit shown 
is installed on a deputy sheriff's car, 
which travels over very rugged ter- 
rain, in the mountains. It has been 
in service for more than a year, 
without any trouble. 

An alternative to the standard 
communications type antenna may 
be found in the disguised antennas, 
made originally for unmarked police 
cars. The presence of the standard 
transmitting whip could betray the 
identity of the vehicle. They resem- 
ble standard receiving antennas. For 

(Continued on page 67) 
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Corner 

Difficult Service Jobs Described by Readers 

Intermittent Hum 
This Zenith Model Z519W ac -dc 

table -clock radio would emit a very 
loud hum when the set was turned 
off after being run for a short time 
and then turned on again. To make 
matters worse, the trouble would not 
appear every time this procedure 
was followed. It sounded like filter 
capacitor trouble. All tubes checked 
good on the tube tester. Since it was 
impossible to cause the set to act up 
again, I let it cool off. The next day 
I turned it on again. Sure enough, 
the loud hum came on full blast. 
This time I noticed that the 12AT6 
filament went out while the other 
tubes seemed to be operating nor- 
mally. This changed my mind about 
a defective filter capacitor. Appar- 
ently all that was needed was a new 
12AT6. 

After inserting a new tube, the set 
was again tried, and the hum ap- 
peared to be louder than ever. The 
heater on the new tube also failed 
to light. A voltage reading across the 
12AT6 filament turned out to be 
about 3 volts. Fortunately the set 
was acting up pretty consistently. I 
removed the 12AT6 from its socket, 
the conditions remained the same 
as before except that the voltage 
across the filament terminals was 
now just about normal. This was 
really confusing. Could it be a defec- 
tive tube socket? Changing the 

Heater voltage for 12AT6 disabled by an In- 
termittent cathode -to -heater short in the 
128A6 tube. 

socket would certainly not be a 
cinch, so I decided to check further. 
I cut the filament lead between the 
12AT6 and 12BA6, but there was no 
change in the hum level. Since the 
12AT6 socket was now isolated from 
the filament string, it couldn't be 
causing my trouble. My thinking cap 
suggested that I recheck the 12BA6. 
Sure enough the filament and ca- 
thode were shorted to each other. A 
new 12BA6 did the trick. 

The intermittent short between 
pins 3 and 7 of the 12BA6 tube by- 
passed the 12AT6 filament and at the 
same time introduced a hum signal. 
-Americus Molinara, Hatboro, Pa. 

Poor Contrast 

This Model H626T16 Westing- 
house, using a V2172 chassis is 
hereby nominated Tough Dog of our 
shop for 1957. 

It was a real aspirin user -upper. 
It was in for weak picture. The 
scope showed only 1 volt of picture 
content at the video detector. 
Assuming a defect prior to this 
point, all voltages from the r -f stage 
to the detector were measured and 
found in full agreement with the 
manufacturer's specifications. AGC 
voltage also read correctly. Being of 
a suspicious nature when it comes 
to agc I applied a bias box, and 
strangely enough the picture did not 
increase in contrast even when the 
bias was reduced to 3 volts. 

Having seen what poor i -f align- 
ment can do, a bandpass check was 
made and it showed a slight de- 
ficiency; a complete realignment was 
made, but without much benefit. 
Next, I figured that something was 
attenuating the demodulated signal. 
The detected video signal is also fed 
to a sync amplifier through a choke 
and resistor network. The sync is 
amplified, and fed to the keyed agc 
tube, noise clipper and sync separa- 
tor. The noise clipper prevents noise 
pulses from upsetting the sync. So 
I decided to look into this area. 

When I disconnected capacitor C401 
for tests, the contrast became 
normal. To my surprise, the capaci- 
tor checked good, and when replaced 
temporarily, it weakened the pic- 
ture. 

From all this checking it now be- 
came obvious that the trouble origi- 
nated before the capacitor. All parts 
in this section were tested. I found 
R402 had changed to 8,000 ohms, and 
R403 had changed to 5,000 ohms. 
Replacing these parts with the cor- 
rect values caused the set to perk 
properly. I might add the resistors 
had previously been measured in 
toto, and had read the correct total 
of 13,000 ohms. Both resistors had 
shifted resistance in opposite direc- 
tions. 

Oddly, when the set was repaired, 
voltage checks were made again, 
and the correct voltages varied only 
slightly from what they had been 
when the set was defective. Still 
scratching my head about this one.- 
Allan F. Kinckiner, Philadelphia, 
Pa. 

Resistors changed value and caused loss of 
contrast In this Westinghouse Chassis V2172. 
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J. RICHARD JOHNSON 

Sunspot activity is reaching a peak 
during the 1957-58 IGY (Inter- 
national Geophysical Year). Results 
are long range TV reception and 
mysterious interference. In Nov. 
1957, British TV broadcasts at 40 to 
50 me were received in the U.S. This 
article is being reprinted from our 
Sept. 1955 issue to answer questions 
that will face you in 1958.-Ed. 

The already complicated life of 
the TV technician promises to be- 
come even more complicated soon. 
The reason? "Old Sol," whose "spot 
cycle" shows promise of producing 
some queer effects on TV reception 
which neither the set owner nor the 
technician will appreciate. 

Sunspots influence the ionosphere, 
which in turn reflects TV signals all 
over the place from distant stations 
right onto your (or your customer's) 
favorite local channel. If your phone 
has already been ringing occasion- 
ally as a result of these propagation 
problems, reliable scientific predic- 
tions and previous propagation ex- 
perience indicate you should be 
ready for lots more ringing in the 
next few months and years. 

How do we explain to the cus- 

Sunspot Activity and 

First Big Cycle of Modern TV Era, on Its 

tomer why there are suddenly vene- 
tian blinds on his favorite program, 
or why a boxing match keeps fad- 
ing into a fashion show? Each of us 
will have his own way of phrasing 
the actual explanations, but I know 
these explanations are bound to be 
the most understandable after we 
ourselves have reviewed the how 
and why of the whole thing. 

Direct and Ground Waves 

The wave paths important in nor- 
mal reception are of several types. 
Direct waves go via the line -of - 
sight path, and are of course the 
strongest and most desirable. The 
direct wave may be reflected from 
a building, mountain, or ground, 
sometimes with good effect but 
more often to plague us with ghosts. 
The surface wave "creeps" along 
the earth, or over obstructions on 
the earth, but is attenuated rapidly 
at TV channel frequencies and is 
important only within several miles 
of the transmitter. The direct wave 
is extended to a useful range beyond 
the horizon by refraction; such 
areas are the "fringe areas" of nor- 
mal reception. 

Much has been written about 
normal reception paths and their 
practical effects on antenna instal- 
lations. We shall therefore not dwell 
on these paths but proceed to a dis- 
cussion of unusual inter -area inter- 
ference effects. 

Fig. 1-Ionospheric layers that refract transmissions. E layer can bounce low -band VHF. 
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The refracted direct wave, which 
extends the direct wave beyond the 
horizon normally, is extended even 
further at times by temperature in- 
versions. Cool air, which is ordi- 
narily nearer the earth than warm 
air, sometimes gets trapped in lay- 
ers above warm areas. The differ- 
ence in propagation velocity be- 
tween air layers of different tem- 
peratures causes bending of the TV 
waves going through them, just as 
with light waves going through a 
glass prism. More bending means 
greater range. 

Temperature inversions usually 
involve stations from 60 to 200 miles 
away. They can happen any time, 
but are most frequent on cool eve- 
nings after a hot day. They are not 
related to the ionosphere or the 
sunspot cycle and their rate of oc- 
currence is about the same for each 
year. They can usually be distin- 
guished from ionospheric phenom- 
ena by the fact that they affect most 
channels, instead of just the lower 
ones. 

The Ionosphere 

The ionosphere is a combination 
of three layers of ionized air, which 
have the property of refracting and 
reflecting radio waves back to earth 
at great distances. It is the agency 
through which worldwide communi- 
cations on "short waves" (2-30 mc) 
is possible. The relative positions of 
the three ionospheric layers, E, FI 
and F2, and their approximate height 
above earth are shown in Fig. 1. 

The height and refractive index of 
the ionosphere varies. This is why 
short wave reception over a given 
path may be excellent at one lime 
and non-existent at another. It also 
explains why distant stations can be 
heard on the AM broadcast band at 
night but not in the daytime, and 
better in the winter than in the 
summer. 

TV channel frequencies were 
purposely chosen over 50 mc be- 
cause-normally-ionospheric re- 
flections are rare above that fre- 
quency. The highest frequency at 
which regular direct ionospheric 
propagation is possible at any given 
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TV Reception Problems 

Way, Will Baffle Many. Improved Antennas May Help 

Fig. 2-"Sporadic E" starting to build up on 

a low -band channel (signal normally good) 
near New York. Interfering transmitter was 
operating on the same channel in Missouri. 

time is generally referred to as the 
MUF (maximum usable frequency). 
The term "usable" refers to long- 
distance short wave communica- 
tion. The MUF at present writing is 
reaching about a 15 -mc peak each 
day; its average is even lower 
(about 10 mc). 

However, because of the sunspot 
cycle, the MUF had been gradually 
falling since the last maximum in 
April 1947. Scientific observations 
and records indicate that the MUF 

reached its minimum in the fall of 
1954 and has started to rise again. 
Its rise is usually much more rapid 
than its descent, and it may reach 
its peak in as little as two years. 

The interesting thing to the serv- 
ice technician is that, on its last 
peak in 1947, the MUF on several oc- 
casions went as high as 70 mc! Thus 
the frequencies of channels 2, 3 and 
4 were wide open for country -wide 
and even international reception. It 
is significant that this peak occurred 
just before commercial TV receivers 
(or transmitters) became really 
widely distributed; that is why a 
new ionospheric peak would be 
something novel in TV. 

Sporadic E 

The F, layer in the ionosphere 
(Fig. 1) figures most importantly in 
regular sky -wave propagation, and 
its properties closely follow the 
sunspot cycle. It is largely respon- 
sible for the antics of the MUF. It 
must not be inferred that such pro- 
pagation is anything but a very rare 

occurrence but, when it does occur, 
it can be terrific! However, the E 
layer of the ionosphere can cause 
more frequent troubles. It quite 
often contains "clouds" of ionized 
air having definite boundaries; these 
clouds move above and assume tem- 
porary positions. The result in some 
cases is propagation called "spo- 
radic E." 

Because of the lower level of the 
E layer, sporadic E reception occurs 
at distances somewhat less than 
those in regular F -layer stuff. Typi- 
cal effects are over paths about 1,000 
miles long. For example, in the New 
York area, Missouri is one of the 
most frequently received states by 
this means. Sporadic E reception be- 
comes more frequent as the sunspot 
cycle rises toward its peak, and 

Fig. 3-Minutes after Fig. 1, the picture 
is gone; vertical sync is partially lost. 

there have already been several oc- 
casions this year on which TV sta- 
tions from the middle west, for ex- 
ample, have caused serious interfer- 
ence to local station reception in the 
New York area. 

The abnormal effects described 
are sometimes expressed as "skip 
interference" (because there is a 
skipped area between the end of the 
normal local coverage and the be- 
ginning of the interfering area) or 
as "sky -wave interference." 

Most skip conditions come on 
rather slowly, sometimes taking as 
long as an hour to get into full 
swing. Some just start and never do 
get serious. On the other hand, there 
have been some which appeared so 
suddenly that a received program 
switched to that of an interfering 

station before the viewer became 
aware of it! 

In the early stages of an "open- 
ing," a typical effect is that of dark 
horizontal lines moving up or down 
the screen, or very closely -spaced 
bright horizontal lines and what 
looks like loss of interlace or "line 
pairing." Some co -channel stations 
operate on the same nominal fre- 
quencies, and these are the ones 
which experience the dark horizon- 
tal line effect. Others are required 
by FCC to offset their frequencies 
10 kc from the nominal values; these 
stations produce the bright fine -line 
interference, due to the 10-kc or 
20-kc (offsets in opposite direc- 
tions) beat signal. 

An example of such a condition 
in its early development stage is 
shown in Fig. 2. This photo was 
taken in a good signal area 35 miles 
west of New York City in May, 1955. 
The interfering transmitter on the 
same channel was later identified as 
being in Missouri. 

As the interference builds up, the 
local signal starts to lose sync. It 
may start to jump and "jiggle" or 
move back and forth horizontally. 
Outlines of the interfering picture 
may become temporarily visible at 
this stage. Sometimes the whole 
screen becomes a jumble, as in Figs. 
3 and 4. 

The final stage, of course, is that 
in which the interfering picture 
completely replaces the picture from 
the local station. How long the 
"swap" continues is of course un - 

(Continued on page 65) 

Fig. 4-Condition just before interfering sta- 
tion "took over." Antenna orientation was 
180 degrees away from unwanted signal. 

ELECTRONIC TECHNICIAN January, 1958 41 



Cumulative Article Index 
All feature articles appearing in ELECTRONIC TECHNICIAN 

from November 1955 through December 1957 

ANTENNAS-TRANSMISSION LINES 

Antenna Sales & Service John Rogers 1/56-25 
To ure Blocked Reception Use a 

"Phantom" Antenna J. A. McRoberts 3/56-43 
Antenna "Co-Phaser" Cancels Interference 5/56-50 
Dipole Orientation Problems A. R. Clawson 6/56-38 
Chasing External Ghosts: 

Causes and Cures L. A. Williams 9/56-46 
TV Antennas: Where Do We Go 

From Here? Harold Harris 9/56-50 
Antenna Signal Variation With Height 

Above Ground J. A. McRoberts 12/56-30 
The TV Antenna-One Man's Experience . Morris Bleiweiss 2/57-30 
Tomorrow's TV Antenna Market Sam Schlussel 3/57-39 
Antenna Wall Reflectors J. A. McRoberts 7/57-41 
Antenna Check List 8/57-55 
TV Antenna System Know -How 

Beats Ignition Interference J. A. McRoberts 9/57-38 
VTVM Antenna Orientation W. J. Smith 10/57-34 
Two or More Receivers in Every Home with TV Multi -Set 

Antenna Couplers Jack Beever & Robert Cornell 12/57-32 

AUDIO-HIGH FIDELITY-PUBLIC ADDRESS 

Servicing Hi-Fi Record Preamplifier 
Equalizers N. H. Crowhurst 11/55-36 

Hi-Fi Notes 11/55-59 
Hi-Fi Amplifier "Specs" 12/55-26 
Hi-Fi Glossary-Audio Distortion 12/55-26 
Connecting Hi-Fi Pickup Cartridges N. H. Crowhurst 1/56-22 
Tell -Tale Marks Reveal 

Tape Recorder Flaws A. R. Clawson 2/56-28 
Let's Look At Circuits. No. 6: How Audio is Recovered 

from an FM Signal S. C. Silver 2/56-34 
Phono Turntable Care Walter Jablon 2/56-56 
Tape Recorder Case Book James Grafton 3/56-42 
Let's Look At Circuits: Two Slopes for One- 

FM to AM Conversion S. C. Silver 3/56-44 
Wireless Remote Speaker H. C. Keller 4/56-32 
Phono Repair Check List 5/56-42 
Hi-Fi Tests with a 'Scope N. H. Crowhurst 7/56-31 
A Case History: Phono Fault or TV Wm. Theodore 8/56-26 
$ in Election PA Work A. R. Clawson 9/56-38 
Audio Trends-Next Five Years 

L. Carduner, L. J. Epstein, J. S. Quam, J. N. Benjamin 10/56-32 
Make Your Start in the 

Sound System Business Oliver Berliner 10/56-38 
Muzak: A Money Making Opportunity 

in Audio A. J. Forman 11/56-36 
"Coffee Pot" Sound Systems A. R. Clawson 11/56-39 
Frequency Response Errors in Hi-Fi Audio 

Amplifiers N. H. Crowhurst 12/56-28 
A Practical View of What Audio Distortion 

Matters N. H. Crowhurst 1/57-34 
Dynamic Demagnetizing of Tape Recorder 

Heads J. A. McRoberts 1/57-41 
Outdoor Hi-Fi & Public -Address System 

Requirements L. X. Shaw 2/57-28 
Case of the Myterious Phono Motor J. M. Bolin 2/57-29 
What's a Good Microphone N. H. Crowhurst 3/57-46 
For Audio Imaginicians" R. C. Reinhardt 4/57-30 
Industrial Sound System Jack Darr 4/57-35 
Don't Overlook the Reflex Radial Trumpet 

Projector L. J. Epstein 5/57-40 
How to Service the Automatic Record 

Changer Robert Cornell 6/57-26 
Solving Loudspeaker Replacement Problems .. H. F. Breit 7/57-26 
Planning to Develop a Hi-Fi Service 

Center N. H. Crowhurst 8/57-28 
Electronic Phono Drive 9/57-47 
Let's Look at Phono Pickup Cartridges 9/57-49 
Test Equipment for Second Echelon Hi-Fi 

Servicing N. H. Crowhurst 10/57-30 
Tracing Distortion in High Fidelity 

Amplifiers N. H. Crowhurst 11/57-38 
Choosing a Phono Pickup Cartridge N. H. Crowhurst 12/57-34 

BUSINESS 

"Do It Yourself" Tube Sales-Friend or Foe? A. J. Forman 11/55-32 
Customers & Intermittents A. J. Kietzman 11/55-58 
Service Opportunities in Mobile 2 -Way Radio Mack Walker 12/55-16 
The Flying Technician D. S. Halacy Jr. 12/55-24 

Antenna Sales & Service John Rogers 1/56-25 
Date -Page Small Shop Advertising M. J. Block 1/56-30 

Don't Overpay Your Taxes 1/56-44 
Cash In On The Butcher's Work J. E. Weddle 2/56-26 
Wholesome Wholesale T. W. Bell 2/56-50 
Don't Overpay Your Taxes 2/56-59 
36 -Hr. Week for Technicians 3/56-58 
Low -Payment TV Contract C. L. Moore 4/56-37 
Unique Ad Ideas 4/56-58 
Plan Your Shop Work Dan Valentine 5/56-33 
Prices Technicians Charge 5/56-37 
Road to Service Profits: Clear Policies 

and Training "Whitey" Brayer 6/56-32 
You and the Law Floyd Wilkins Jr. 5/56-33 
Inventions for Sale J. F. Valenti 8/56-33 
Opportunity is Knocking on You rDoor J C. Sarayiotes 9/56-62 
Make Your Start in the Sound System 

Business Oliver Berliner 10/56-38 
Muzak: A Money Making Opportunity 

in Audio A. J. Forman 11/56-36 
Service for Profit Bruce Adams 11/56-40 
You and the Law Floyd Wilkins Jr. 12/56-31 
How to Handle "Tough Dog" Customers .... Jack Berman 12/56-34 
Build Customer Good Will R. T. Oelrich 1/57-32 
RCA Service Flat -Rate Plan 1/57-50 
Business Decisions that Affect Your Tax Return 2/57-33 
They Never Come Back C. H. Goldstein 2/57-40 
Right or Wrong in Labor Relations .. 3/57-51; 4/57-29; 

5/57-43; 6/57-40; 7/57-36; 8/57-44; 9/57-74; 10/57-42; 
Electronic Drive -In Attracts New Customers .. Neale Leslie 
A Professional Approach to 

Service Business E. G. Dickson 
You and the Law Floyd Wilkins Jr. 
Planning to Develop a Hi-Fi 

Service Center N. H. Crowhurst 
You're in With Both Feet F. H. Voorhaar 
Insurance Plan for Technicians 
Will Factory Service Put Independents 

Out of Business H. P. Bridge 
Roving Reporter Interview: Do You Encourage 

Over -the -Counter Sales? 
Progress Report: Self -Service Tube Testers .. A. J. Forman 

CIRCUITS 

11/57-58 
4/57-30 

6/57-38 
7/57-33 

8/57-28 
8/57-37 

10/57-34 

10/57-38 

12/57-22 
12/57-27 

Horizontal AFC Circuits: 
Troubleshooting Methods A. R. Clawson 11/55-28 

Adding Retrace Blanking M. G. Goldberg 12/55-21 
Let's Look At Circuits, The Noise -Inverter 

Sync Clipper Stage S. C. Silver 1/56-32 
Let's Look At Circuits, How Audio is Recovered 

from an FM Signal S. C. Silver 2/56-34 
Physical Grounds Are Not Always 

Electrical Grounds A. R. Clawson 3/56-26 
Let's Look At Circuits, Two Slopes for One -FM to 

AM Conversion S. C. Silver 3/56-44 
How to File Circuit Digests 5/56-36 
Let's Look At Circuits, The Triode at Work- 

Amplification, Phase Inversion S. C. Silver 6/56-39 
Horizontal Instability? Adjust that 

Oscillator! Bob Eldridge 7/56-28 
Let's Look At Circuits, Changes in the Cathode 

of the Triode Amplifier S. C. Silver 7/56-38 
Troubleshooting in the Horizontal 

Sweep Section H. P. Manly 8/56-22 
Regeneration & Oscillation in TV 

I -F Systems A. R. Clawson 12/56-32 
Let's Look At Circuits, The Split -Load Phase Inverter & 

12/56-36 The Cathode Follower 
Miller Effect in Radio & Television 

Circuits M. G. Goldberg 2/57-34 
Complete Index of All "Circuit Digests" to date 5/57 -CD 
A New Slant on Impedance Matching Devices & 

Circuits Monroe Corn, David Gnessin 6/57-30 
Use of Printed Circuits in 

Modern Electronics Allan Lytel 7/57-28 
Servicing TV's Often Overlooked but 

Important Circuits Charles Garrett 11/57-36 

(CD refers to Circuit Digest Section) 

COLOR TELEVISION 

Technician's Color Quiz 12/55-23 
Test Instruments Used in Color TV 

Service R. G. Middleton 1/56-18 
Technician's Color Quiz 2/56-36 

42 ELECTRONIC TECHNICIAN January, 1958 



Test Instruments Used in Color TV 
Service R. G. Middleton 3/56-28 Color TV in Mass Production 3/56-52 

Col -R -Tel Converter N. F. Martin 4/56-43 Color Signal Generators and Their 
Applications R. G. Middleton 10/56-40 Advanced Static & Dynamic Convergence 
Techniques J. E. Weddle 4/57-32 How to Use A Color -Bar Generator W. J. Cerveny 6/57-34 

Use of the Vectorscope Technique to 
Service Color TV R G. Middleton 8/57-34 How to Troubleshoot with a Color -Bar 
Generator R. G. Middleton 11/57-40 Color Video Tape: How It Operates 11/57-72 

COMPONENTS-TUBES 

Silicon Power Rectifiers J. R. Gnessin 12/55-19 Filter Condenser Troubles Sol Heller 1/56-21 Field Testing Methods for Deflection Yoke 
Problems J. A. McRoberts 2/56-24 Ohmmeter Transistor Check-Adapted from a service note by Emerson Radio & Phonograph Corp. 4/56-48 Diagnosing Defects in TV Picture Tubes .. Charles Garrett 5/56-32 Transistor Replacements 5/56-59 Proper Uses of Fuses E. V. Sundt 8/56-34 Lets Look at Capacitors 9/56-39 Power Transformer Checks H. Leeper 1156-35 Guide to Foreign Tubes Robert Cornell 11/56-38 Focus on Silicon & Selenium Rectifiers 11/56-56 Simplified Transistor Testing Ben Crisses 12/56-26 Quick Solutions of Coil Problems L. X. Shaw 12/56-46 Selenium Rectifier Testing A. R. Clawson 2/57-32 Thyratrons & Ignitrons in Industrial 
Electronics Robert Cornell 3/57-36 

CRT Eliminates Video Amplifier 4/57-43 Casebook on Peaking Coil Problems Art Margolis 7/57-24 Why Special Tubes for Series String 
Operation? V. H. Ritter 7/57-30 TV Sets Converted from Metal to 
Glass CRT's R. V. Pavek, M. D. Colman 8/57-32 

A New Component-The Spacistor 8/57-39 Guide to Electronic Equipment Failure L. D. Smith 9/57-44 New Semiconductor Bonding Technique 9/57-71 Servicing Selenium & Germanium Diode Phase Detectors Dick Felin 10/57-28 Resistors & Ballasts 11/57-74 

EDITORIALS 

Full -Timers Dominate Servicing; More Opportunities 11/55-25 Six Ways to Increase Your Income; 
Repercussions-Phase Two 12/55-13 hat's Ahead for '56! 1/56-15 "Unity" Without Harmony; Man Bites Distributor 2/56-19 Servicing at Your Fingertips; Phony Products 3/56-23 Patience . . . Puhleeze! 4/56-29 Some Manufacturers Are Missing the Boat 5/56-27 Your Servicing Future; A New Publishing Record 6/56-25 You Have the Power Use It! 7/56-23 The Reprocessed Tube Racket-One Year Later 8/56-19 TV Antenna Sales: Boost Your Business 
$2,000 to $8,000; The Big Kickoff 9/56-35 Audio Today-The Roots Run Deep 10/56-29 Our New Name is ELECTRONIC TECHNICIAN" 11/56-27 Your Future 12/56-21 What's Ahead for '57 1/57-25 Factory Service: It Pays to Act! 2/57-23 An Abundance of Pussyfoots and Pioneers, 3/57-29 By the Seat of Your Pants 4/57-23 The Part -Time Versus Full -Time Slugfest 5/57-33 Watch Those Costs!; A Helpful Hand 6/57-21 People's Capitalism and You 7/57-21 Your Industry-Facts & Figures 8/57-25 Shock Hazard-A Grim Responsibility 9/57-35 It's Audio Time!; Toll TV Tests Authorized 10/57-25 Sputniks and Electronic Progress!; Private Communications 11/57-31 Highlights of 1957; Season's Greetings 12/57-19 

GENERAL 

"Do It Yourself" Tube Sales- 
Friend or Foe? A. J. Forman 11/55-32 "Clothespin" Servicing Joseph Amorose 11/55-38 Tube Racket Smash Plan Passes Million Mark 11/55-59 Science Talent Hunt 12/55-39 AC for Pleasure Craft 

1955 -TV Electronic Industry Statistics 
Technician Test Equipment Contest Winners Physical Grounds Are Not Always 

Electrical Grounds A. R. Clawson Selenium Powered "Goofometer" 
1956 Parts Show Review 
How to File Circuit Digests 
1956 Technician Buyers Directory 
Service Air -Conditioning & Refrigeration Units. Part 1 R. G. Middleton The Versatile Soldering Gun 
Service Air -Conditioning & Refrigeration Units. Part 2 R. G. Middleton The Art of Techmanship A. J. Forman Scientific Progress: The Wonders of 1976, 

Brig. Gen. David Sarnoff 
1956 TV -Electronic Industry Statistics 
Television Goes to College 
The Electronic Spectrum & 1957 FCC Frequency Allocations 5/57 Sec 2 1957 Parts Show Review 5/57-42 Servicing Air Conditioners Joseph Derman 5/57-44 Channel Switch Knob Repairs M. G. Goldberg 5/57-46 1957 Electronic Technician Buyers Directory 5/57-59 Technician Associations -1957 Roster 5/57-69 Electronic Schools 5/57-70 

Tools for Servicing Subminiature 
Electronics J. A. McRoberts 6/57-24 

How to Lift Without Straining 6/57-32 Short Cycling Air Conditioners Joseph Derman 6/57-33 
TV Radiation Scare 7/57-36 Your Industry-Facts & Figures 8/57-25 Solar Energy Controls Home Movie Cameras 9/57-70 
Two TV Programs on One Channel 10/57-42 Personal Profile of the 

Electronic Technician A. J. Forman 11/57-34 

INDUSTRIAL ELECTRONICS & COMMUNICATIONS 

Service Opportunities in Mobile 
2 -Way Radio Mack Walker 12/55-16 Selecting & Installing 2 -Way Radio Systems .. Jack Darr 3/56-40 Earn Extra Profits by Installing Automatic 
Garage Door Operators 4/56-40 Installing Mobile 2 -Way Equipment J. W. Hardy 5/56-34 Railroad TV 5/56-60 Test and Setup Procedures for 2 -Way 
Mobile Radio F. A. Bramley 9/56-52 Servicing Industrial Electronic Controls & 
Equipment Jack Darr 1/57-28 Suppressing Noise in 2 -Way Radio 
Equipped Vehicles W. S. Loeb 1/57-38 Industrial Electronic Security Devices 2/57-38 Thyratrons & Ignitrons in Industrial 
Electronics Robert Cornell 3/57-36 Industrial Sound Systems Jack Darr 4/57-35 The Electronic Spectrum & 1957 FCC Frequency 
Allocations 5/57 Sec. 2 Photoelectric Control in Industrial 
Electronics Sidney Platt 5/57-36 Meet the Servo, Synchro & Servomechanism .. L. X. Shaw 6/57-36 Mockups for 2 -Way Radios Jack Darr 7/57-37 The Independent Technician in Industrial Electronics 
John Bennett, H. F. Bersche, A. L. Reese, G. T. Roberts 9/57-40 Industrial Electronic Burglar Alarms Allan Lytel 10/57-36 Executive Sees Automation as Vital 
Asset Brig. Gen. David Sarnoff 10/57-51 Ultrasonic Burglar Alarm for 
Industry Protection Allan Lytel 11/57-42 

You and The FCC Grant Woodside 12/57-28 

RADIOS 

"Perpetual" Solar Radio 12/55-39 Wireless Remote Speaker H. C. Keller 4/56-32 Static Meter Tests on Transistorized 
Radios J. A. McRoberts Oscilloscope Speeds Auto Radio 
Servicing Jack Darr Transistoradio "On the Cuff" 

Transistor Radio Detective 
How to Service Foreign Make 

Radio Receivers Richard Sequerra Dynamic Testing of Portable 
Transistor Radios J. A. McRoberts Solving Loudspeaker Replacement 
Problems H. F. Breit 

4/56-38 

4/56-44 
4/56-46 
4/56-46 

6/56-28 

2/57-31 

7/57-26 

SHOP HINTS 

Line Cord Protection Henry Josephs 11/55-40 Pilot Bulb Remover Joseph Amorose 11/55-40 Nut Driver Extension George Mancini 11/55-40 Weak H -V Rectifier M. G. Goldberg 11/55-40 Dial Cord Slippage Joseph Amorose 12/55-22 Simple Transformer Repair D. F. Marcy 12/55-22 Auxiliary H -V Supply A. Anderson 12/55-22 Loose Flyback Ground E. W. Holscher 12/55-22 Frayed Wire Insulation Henry Josephs 12/55-22 Fused Cheater Cords J. F. Valenti 1/56-36 Audio Transformer -Speaker Check G. H. Kettle 1/56-36 Substitute Shop CRT Don Phillips 1/56-36 Solder Iron Tinning Tip G. E. Mancini 1/56-36 Radio I -F Transformer Checker Charles Garrett 1/56-36 Solder Gun Mount Hyman Herman 2/56-38 Soldering to Lugs G. E. Mancini 2/56-38 Improving TV Sound C. W. Martel 2/56-38 Customer Saver Stanley Clark 2/56-38 Cure for Noisy Speakers W. C. Beasley 3/56-45 Salt Water Test Battery L. A. Williams 3/56-45 Handy H -V Jumper Howard Lambert 3/56-45 1/56-40 Phono Cartridge Check Ellisworth Bell 3/56-45 1/56-57 Replacement Knob Springs Joseph Amorose 4/56-49 2/56-22 Watch Those Phony Symptoms J. D. Bradshaw 4/56-49 Checking Open W -W Resistors R. E. Hahn 4/56-49 3/56-26 High -Low Solder Iron Heat Dick Unger 4/56-49 3/56-55 Vise Net Catches Parts Stanley Clark 5/56-43 5/56-30 Low -Cap Probe Clips L. A. Williams 5/56-43 5/56-36 Extra Duty for H -V Aids C. H. Goldstein 5/56-43 5/56-65 Loopstick Adjustment Joseph Amorose 5/56-43 Extra Hand for Soldering L. A. Williams 6/56-44 7/56-26 Personalized Ads Dan Valentine 6/56-44 7/56-36 Wire Fed Through Wall Sid Elliot 6/56-44 Weak Tuner Contacts Hyman Herman 6/56-44 8/56-24 Saving a CRT Charles Fisher 7/56-32 10/56-44 Weak, Noisy Radios Julius Futterman 7/56-32 Stop Tape Fraying H. J. Miller 7/56-32 12/56-39 Upside -Down Tube Test A. von Zook 8/56-32 1/57-37 Loose Miniature Tubes Theo. Purdy 8/56-32 3/57-54 Tight Alignment Cores Al Kinckiner 8/56-32 Tuner Filament Trouble George Stackert 8/56-32 Stand for Shop Meter Stanley Clark 9/56-49 Inaccessible Adjustments Al Kinckiner 9/56-49 Ion -Trap Technique George Hoffman 9/56-49 Neck Shadow Remedy Charles Garrett 9/56-49 Printed Circuits H. J. Miller 10/56-47 Buzzing Radio S. Sandler 10/56-47 Shock Hazard Jim Harmon 10/56-47 

ELECTRONIC TECHNICIAN January, 1958 43 



Insulated Screwdriver Stanley Clark 10/56-47 
Antenna Orientation H. J. Miller 10/56-47 
Gun Holster Edward Mayo 10/56-47 
Switch Replacement Leon Beyer 11/56-42 
AGC Prescription Robert Lipzen 11/56-42 
Anti -Fuse Fumbler J. E. Williams 11/56-42 
Printed Circuits M. L. Stahl, Jr. 11/56-42 
Tube Filament Checker H. M .Layden 11/56-42 
CRT Rejuvenator Edward Kesgen, Fred FeIli 12/56-35 
Antenna Cheater Cord W. R. Burgess 12/56-35 
Auxiliary Power Supply C. H. Goldstein 12/56-35 
Intermittent Filament Recorder Jules Elkish 12/56-35 
Formula Shy E. W. Kesgen 1/57-42 
Stripping Flat Transmission Line Lewis Lounsbury 1/57-42 
Auxiliary Power Supply C. H. Goldstein 1/57-42 
Cheater Cord Lewis Holder 1/57-42 
Color CRT Test Adapter C. H. Peger 2/57-41 
Base & Rebase R. LL. Gordon 257-41 

2/57 41 Improved Sensitivity 
Vector Socket Joseph Amorose 2/57-41 
Fuse Saver J. L. Valenti 3/57-58 
Tuner Substitution E. O. Baller 3/57-58 
Reverse Coupling H. J. Miller 3/57-58 
Capacity Readings With A VOM F. D. Witmer 4/57-34 
Noisy Tuning Condensors E. J. Comeraux 4/57-34 
Emergency Isolation B. O. Riffs 4/57-34 
Transformer First Aid Bill Gant 5/57-50 
Intermittent Fuse Clips J. L. Mancini 5/57-50 
Tube Kink Roy Hale 5/57-50 
Cheater -Cord Extension Bill Ivan 5/57-50 
Inaccessible Tubes H. J. Cohen 6/57-39 
Tube Saver Obert Thomley 6/57-39 
Diode Checker E. M. Chenoweth 6/57-39 
Salvaged Detector J. B. Vedo 7/57-40 
Hum & Shrunken Picture E. C. Bruning Jr. 7/57-40 
Transformer First Aid K. Bramham 7/57-40 
Wire Stripper C. Hoffman 8/57-38 
Magnetic Ring Metallurgical Products Dept. 

General Electric Co. Detroit 32, Mich. 8/57-38 
Socket Replacement .... Daniel Gross, Richard Riebsamen 8/57-38 
Burned Phosphors George Gottesman 9/57-58 
Glass Polishing J. A. McRoberts 9/57-58 
Transformer Replacement Al Diamond 9/57-58 
RF in Audio Ralph Burns 9/57-58 
FM on TV Lee Larson 10/57-40 
Battery Eliminators for Transistor 

Car Radios W. H. Brakes 10/57-40 
I -F Code Interference, RCA Radio & Victrola Service Tins.. 10/57-40 
CRT Spots Hoffman Electronics Corp. 11/57-52 
Safety Glass Removal John Nahirny 11/57-52 
Optimum Deflection RCA Television Service Tips 12/57-36 
Pilot Light Hugh Lineback 12/57-36 

TELEVISION-TROUBLESHOOTING 

Horizontal AFC Circuits: 
Troubleshooting Methods A. R. Clawson 11/55-28 

TV Linearity Adjustments Charles Garrett 11/55-35 
Adding Retrace Blanking M. G. Goldberg 12/55-21 
Speeding up Service on Difficult Hum 

Problems Joseph Amorose 1/56-26 
You Can Troubleshoot Sync System 

Faults in the Field J. A. McRoberts 1/56-28 
Field Testing Methods for Deflection 

Yoke Problems J. A. McRoberts 2/56-24 
Localizing Troubles in the TV Front End Sol Heller 2/56-30 
Diagnosing Defects in TV Picture Tubes .. Charles Garrett 5/56-32 
Generator and Scope "Bugs" in Alignment 

Applications R. G. Middleton 6/56-30 
Eliminating Vertical Retrace Lines in 

TV Receivers M. G. Goldberg 6/56-34 
Horizontal Instability? Adjust that 

Oscillator! Bob Eldridge 7/56-28 
Voltage -Regulated TV Sets J. R. Johnson 7/56-34 
Troubleshooting in the Horizontal Sweep 

Section H. P. Manly 8/56-22 
A Case History: Phono Fault or TV Wm. Theodore 8/56-26 
TV Remote Control 9/56-44 
Getting Mileage Out of TV Receiver 

Test Points Matthew Mandl 10/56-35 
Smear & Phase Shift: 

Low -Frequency Problems A. R. Clawson 10/56-42 
Scope Traces Horizontal Sync Failure H. P. Manly 11/56-52 
Regeneration & Oscillation in TV 

I -F Systems A. R. Clawson 12/56-32 
Problems Encountered In 

Sweep -Alignment Jobs R. G. Middleton 1/57-30 
Make Blanking Bars Talk Bob Eldridge 1/57-36 
Field Report on Troubles in 

General Electric TV Sets L. A. Bryan 2/57-26 
RCA TV Service Tips 2/57-50 
How to Signal -Trace TV Circuits 

with your VTVM R. G. Middleton 3/57-32 
Troubleshooting and Correcting 

Arcing and Corona Lee Scott 4/57-26 
Troubleshooting Microphonics A. R. Clawson 5/57-48 
Spot Wobble Eliminates CRT Lines 6/57-40 
Casebook on Peaking Coil 

Problems Art Margolis 7/57-24 
TV Sets Converted from Metal to 

Glass CRT's R. V. Pavek, M. D. Coleman 8/57-32 
TV Sound Alignment Notes M. G. Goldberg 8/57-37 
Electronic Automatic Fine Tuning 9/57-47 
Causes and Cures of Horizontal Foldover A. R. Clawson 9/57-54 
Servicing Selenium & Germanium Diode Phase 

Detectors Dick Felin 10/57-28 
Servicing TV's Often Overlooked But 

Important Circuits Charles Garrett 11/57-36 

TEST EQUIPMENT 

Meter Calibration Methods Ben Crisses & David Gnessin 11/55-31 
Test Instruments Used in Color TV 

Service R. G. Middleton 1/56-18 

Technician Test Equipment Contest Winners 2/56-22 
Field Testing Methods for Deflection 

Yoke Problems J. A. McRoberts 2/56-24 
Test Instruments used in Color TV 

Service R. G. Middleton 3/56-28 
Ideas for Test Equipment 3/56-66 
Static Meter Tests on Transistorized 

Radios J. A. McRoberts 4/56-38 
Oscilloscope Speeds Auto Radio 

Servicing Jack Darr 4/56-44 
Ohmmeter Transistor Check-Adapted from a service 

note by Emerson Radio & Phonograph Corp. 4/56-48 
Ideas for Test Equipment 4/56-60 
Adapt Your Scope for Wideband Use K. F. Fehling 5/56-38 
Generator and Scope "Bugs" in Alignment 

Applications R. G. Middleton 6/56-30 
Dynamic Hi-Fi Tests with a 'Scope N. H. Crowhurst 7/56-31 
Add A Square -Wave Generator K. Bramham 7/56-35 
Who's Who in Test Equipment: Your 1956-57 Directory .. 8/56-28 
Color Signal Generators & Their 

Applications R. G. Middleton 10/56-40 
Scope Traces Horizontal Sync Failure H. P. Manly 11/56-52 
Use & Interpretation of Square Wave 

Patterns J. A. McRoberts 11/56-30 
Applications of Voltmeter & Oscilloscope 

Probes R. G. Middleton 12/56-24 
Simplified Transistor Testing Ben Crisses 12/56-26 
Improve the Vertical Response of 

Your Scope W. J. Smith 1/57-40 
Selenium Rectifier Testing A. R. Clawson 2/57-32 
Get More From Your 

Tubechecker T. Chabrak & W. Hartz 2/57-36 
How to Signal -Trace TV Circuits with 

your VTVM R. G. Middleton 3/57-32 
Troubleshooting & Linearizing Oscilloscope 

Deflection Circuits R. G. Middleton 4/57-28 
Increasing Scope Sensitivity & Frequency 

Response R. G. Middleton 5/57-38 
How to Use A Color -Bar Generator W. J. Cerveny 6/57-34 
Planning to Develop a Hi-Fi Service 

Center N. H. Crowhurst 8/57-28 
Use of the Vectorscope Technique to 

Service Color TV R. G. Middleton 8/57-34 
Voltage Measurements with an Oscilloscope .. Rhys Samuel 9/57-56 
Test Equipment for Second Echelon 

Hi-Fi Servicing N. H. Crowhurst 10/57-30 
VTVM Antenna Orientation W. J. Smith 10/57-34 
How to Troubleshoot with a Color -Bar 

Generator R. G. Middleton 11/57-40 
Rx for Sick Scopes R. G. Middleton 12/57-24 
Self -Service Tube Testers A. J. Forman 12/57-27 

"TOUGH DOG" CORNER 

Oscillator Woes H. C. Hill Sr 11/55-39 
Volume Controls Pix B. C. Hutson 11/55-39 
Mysterious R -F L. A. Conner 11/55-39 
Vert. Fault Darkens Pix W. H. Ward 12/55-20 
Double Trouble P. J. Caras 12/55-20 
Connection Out of Control G. J. Rupp 12/55-20 
Fine Tuner Kills Raster George Kimmel 1/56-34 
Vert. Sweep, Raster Weak E. L. Christie 1/56-34 
Long -Cycle Intermittent Warren Newell 1/56-34 
Slugging It Out L. H. Wilson 2/56-32 
Fix Behind Bars Ray Carney 2/56-32 
Knock for a Booster Clifford Goldstein 2/56-52 
Voltage from Nowhere Ed Townsend 3/56-41 
CRT Causes Vert Fault B. E. Hollembeck 3/56-41 
Wrong Clues F. J. Boyle 3/56-41 
Which Coil is Phony Joseph St. Johns 4/56-47 
It Didn't Work Right F. A. Nichols 4/56-47 
It Shifted for Itself D. C. Rahe 4/56-47 
Sound in Pix A. J. Olsen 5/56-41 
Low -High VHF Converter N. L. Brown 5/56-41 
Vertical Size Problem Russell Searpelli 5/56-41 
Double Trouble F. A. Nichols 6/56-37 
Vertical Sync Puzzler Frank Maderaski 6/56-37 
Chain Reaction Domenick Ivanditto 6/56-37 
No Width -Vertical Fault C. G. Adair 7/56-37 
Trapezoidal CRT Thad Weidman 7/56-37 
Dim View of Things Curtis Brovald 7/56-37 
Noisy AM Tuning Joseph Amorose 8/56-27 
Stronger Signal, Worse Pix M. G. Goldberg 8/56-27 
Erratic Search -Tune Radio Paul Skinner 9/56-45 
Vertical Linearity Puzzle Robert Lipzen 9/56-45 
Critical Vertical Hold G. L. Smith 10/56-45 
IF's and Oil G. P. Oberto 10/56-45 
No Raster Alfred Consiglio 10/56-45 
Dual Sound Channels C. R. Maduell, Jr 11/56-41 
Sound in the Sync. K. Bramhan 11/56-41 
Erratic Vertical Hold H. M. Layden 12/56-27 
Vibration Service C. G. Adair 12/56-27 
AGC Blocks Felix Grumann 1/57-33 
Intermittent Sound & Picture W. M. Parsons 1/57-33 
Intermittent Jitter Hal Rosen 2/57-37 
Weak Sound & Picture F. A. Salerno 2/57-37 
Insufficient Width Frank Philips 2/57-37 
Unstable Vertical Hold Paul Noel 3/57-35 
No Low Stations J. A. McRoberts 3/57-35 
Horizontal Gear Tooth D. Felin 4/57-31 
No Contrast Control F. A. Salerno 4/57-31 
Squeals, Birdies & Whistles J. A. McRoberts 5/57-52 
60 -Cycle Hum F. A. Salerno 5/57-52 
No Raster Bill Everhart 6/57-29 
Narrow Raster Alfred Consiglio 6/57-29 
Loud Pop and Thin White Line F. A. Salerno 7/57-32 
Intermittent Arcing J. F. McGroarty 8/57-31 
Unusual Feedback M. A. Goldberg 8/57-31 
Hour -Glass Raster Ivan White 9/57-42 
No Sound. No Picture Lewis Cardy 9/57-42 
Troublesome Shortcut Alfred Cosiglio 10/57-35 
Persistent Oscillator C. W. Sheppard 10/57-35 
Mysterious Vertical Sweep Sid F'liot 11/57-A6 
Snowy Picture M. G. Goldberg 11/57-46 
No Vertical Hold ^T. C;. Go1-i',^rq 12/57-30 
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This service -dealer 

can make your set 

-any make - 

better than new - 

with CBS tubes 

Reliable Products 

through Advanced - 

Engineering 

more things to sell.. 

and help you sell... 

Complete Line of Tie-in Materials 

"Your Future" booklet 

Window display 

Decalcomania 

Outdoor sign 

Indoor clock -sign 

Clock 

Flange sign 

Postal cards 

TV and radio scripts 

Ad mats 

Consumer booklet 

Doorknob hangers 

HOW TO GET THEM 

See your CBS Tube Distributor. Or write for PA -187 folder 
and order form illustrating all the tie-in materials for this the 
only complete program selling your Independent Service. Tie 
in today. And be sure to specify CBS tubes, always. Help us 
help you keep your Independent Service Program growing. 

CBS-HYTRON, Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 

FOR THE BEST IN ENTERTAINMENT TUNE TO CBS 
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Tips for Home and Bench Service 

Alignment Jig 
When aligning the ratio detector 

in the audio section of a TV set as 
found on GE Model M3 and many 
other sets using a 5T8, it is neces- 
sary to obtain zero output at the 
electrical center between pins 2 and 
7. Normally it would be necessary 
to temporarily solder in a pair of 
matched resistors across these two 
points. The zero output indication 
would then be taken from the junc- 
tion of these two resistors and test 
point V. The top of T301 (second- 
ary) is the adjustment for this pur- 
pose. Tune for a dip between two 
peaks. Other adjustments call for a 
maximum from pin 2 to ground. Top 
of T154 (secondary) and bottom of 
T301 (primary) are used for these 
adjustments. 

Typical ratio detector showing meter and 
resistor connections for sound alignment. 

To avoid soldering and unsolder- 
ing to the printed wiring board, and 
to speed up alignment procedure, 
two matched 100,000 ohm resistors 
are tied together at one end and the 
other ends soldered to the external 
portion of pins 2 and 7 respectively 
of a q -pin miniature vector socket. 
One aligator clip with a short lead 
may be soldered to pin 2 and an- 
other to the junction point of the 
two resistors. Insert socket between 
tube and chassis, tune in a station 
and hook up a VTVM.-Richard 
Prestia, Pittsburgh, Pa. 

Vector Socket becomes handy alignment jig. 

CRT Measurements 
When voltage and resistance meas- 

urements are to be made at the CRT 
socket and an adapter is not avail- 
able, I have found the following 
method to be quick and easy. Cut or 
scrape a small amount of insulation 
on the leads going to the CRT socket. 
It is a good idea to stagger and posi- 
tion these openings in the insulation 
to avoid contact with each other, or 
other parts of the chassis. Clip the 
leads of a VTVM or VOM and take 
a reading on the ohms scale, to be 
certain that a good contact has been 
established. Switch to the proper 
voltage scale, turn on the set and 
take the readings. 

Another advantage this method 
offers, is that the CRT socket may 
be disconnected, in a parallel heater 
string set, to note changes of voltage. 
Troubleshooting procedure is greatly 
facilitated, and should help the tech- 
nician localize troubles in and 
around the CRT area. 

A reasonable amount of care to 
prevent nicking or cutting the con- 
ductors should be observed. A couple 
of turns of insulation tape should be 
applied to exposed wire after the 
tests have been completed. Needle - 
pointed probes may be used to punc- 
ture the insulation, and thus par- 

tial stripping is avoided. Ordinary 
straight pins may be used and the 
meter's leads clipped directly onto 
them. If this last method is used, 
make certain that a good electrical 
connection is established.-Obert 
Thomley, Chippewa Falls, Wisc. 

Metered Cheater Cord 
In those areas where line voltage 

variations cause TV difficulties, the 
combination cheater cord and a -c 
meter will serve a dual roll: In ad- 
dition to providing the technician 
with a convenient arrangement for 
determining the actual line voltage 
while the receiver is tuned on, it 
should help to convince the customer 
that external power conditions can 
cause trouble. A conventional male 
plug or a male cheater -cord plug can 
be used. The advantage of the latter 
is that it can be plugged directly 

OR 150 V. AC 

METER 

Metered cheater cord facilitates measuring 
line voltage while the set is turned on. 

into the back of the set; and elimi- 
nate having to move furniture to 
find a wall outlet. Other features 
may be built into the unit, such as 
additional outlets, a continuity 
tester using a neon light, etc. John 
Paul Huard, Chicoutimi, Canada. 
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Proved by use in all branches of the Army, Navy and Air Force 

UNIVERSITY 

LOUDSPEAKERS 

CERTIFIED BY 
FCDA* FOR 

CIVIL DEFENSE 

*Federal Civil Defense Administration 

ILISTEN 

For latest 
'R 

it 

Product Catalog IfNi IRSIIY 
containing full 
technical data 
write to: 
Desk Z-1 
University Loudspeakers, Inc. 
80 South Kensico Avenue 
White Plains, N. Y. 

SPECIFY THE BEST... SPECIFY UNIVERSITY 

at,frstse seetwaS Ate_ 
University produces are protected by U.S. Patents: 163,616; 2,494,134; 2,532,413; 2,532,414; 2,538,026; 2,545,961; 

2,546,343; 2,546344; 2,550,359; 2,641,329; 2,690,231; 2,746,558; 2,751,996; 2,755,343; and other patents pending. 

1;Me 
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Latest Test Instruments 
Paco BATTERY ELIMINATOR 

A new battery eliminator in kit form 
features a self-contained, special low - 
ripple L -C filter output, 0.3% maximum 
ripple, which is designed to power mod- 
ern transistor circuits. No external fil- 
ter adapter is needed. The Model B-10 
features both 6 and 12 volt outputs, 
automatic overload protection, continu- 
ously variable voltage, a heavy-duty, 
louvered steel cabinet, and a two color 
panel. Case dimensions are 7 x 111/2 x 
6% inches. Paco Electronics Co. Inc., 
70-31 84th St., Glendale 27, L. I. N. Y. 
(ELECTRONIC TECHNICIAN 1-17) 

Sencore CIRCUIT TESTER 

The Fuse -Safe Circuit Tester, is de- 
signed to check either alternating or 
direct currents or a combinaton of both. 
The Model FS3 is connected in place of 
a fuse, fuse resistor or circuit breaker 
by two clip leads and automatically in- 
dicates whether or not it is safe to make 
a replacement. It also provides line cur- 
rent and power readings by plugging 
the receiver into the tester and the 
tester into the power receptacle. The 
tester reads up to 1100 watts at 115 
volts. $8.95 Dealer Net. Service Instru- 
ments Corp., 171 Official Rd., Addison, 
Ill. (ETECTRONIC TECHNICIAN 1-18) 

B -T FIELD STRENGTH METER 

Precise accuracy over a wide voltage 
range and a variety of accessory fea- 
tures characterize the new Model FSM- 
1 VHF Field Strength Meter. It is bat- 
tery operated and tunes continuously 
through the frequency range from 54 
to 216 MC. Addition of a converter ex- 
pands signal readings to the complete 
UHF TV range. Exact signal strengths 
can be read from 10 microvolts to 3 

volts. For shop and field use. Blonder - 
Tongue Laboratories, Inc., 9-25 Ailing 
St., Newark 2, N. J. (ELECTRONIC 
TECHNICIAN 1-19) Model FSM -1 

FOR MORE TECHNICAL INFORMATION ON NEW PRODUCTS OR BULLETINS 

use this convenient coupon. Enter below the reference numbers for all items desired. 

NEW PRODUCTS EDITOR, ELECTRONIC TECHNICIAN 
480 Lexington Ave., New York 17, N. Y. 

Please send me more information on the following items: 

My company letterhead or business card is enclosed. 

Name 

Address 

Firm My position 

City State 

Kay VTVM 
The Microlter VTVM without feed- 

back for wide -band accuracy to 50 mc 
employs new stabilizing techniques to 
supplant the previously used feedback 
arrangement to overcome frequency 
limitations. It permits the measurement 
of low-level r -f signals down to 250 
µv and can also serve as a wide -band 
video amplifier with a maximum output 
of approximately 0.25 v at 75 ohms and 
gains of up to 40 db. Frequency Range: 
100 cps to 50 mc. Frequency Response: 
±1 db. Voltage Range: 1 my to 1 v full 
scale in 7 ranges. Kay Electric Co., 
Maple Ave., Pine Brook, N.J. (ELEC- 
TRONIC TECHNICIAN 1-20) 

Motorola SIGNAL GENERATOR 
A new, moderately priced laboratory 

standard r -f signal generator especially 
designed for servicing land mobile com- 
munications systems provides complete 
coverage of all bands presently used for 
two-way mobile and base stations radio 
operation. Six individually calibrated, 
direct -reading scales cover the 25-54, 
140-175, 400-470, and 890-960 mc. bands. 
Each range is individually calibrated 
with an accuracy of ±0.5% and is stable 
to within 0.001% in any five minute in- 
terval. Output voltage is continuously 
variable from 0.1 to 100,000 µv. Model 
TU576. Motorola Inc., 4501 W. Augusta 
Blvd., Chicago 51, Ill. (ELECTRONIC 
TECHNICIAN 1-21) 

Kingston PROBE 
The "Probe -Master" has a built-in 

capacitance network and a neon tube 
checker. Because of its capacitance net- 
work, the instrument makes it possible 
to by-pass stages, check open capacitors, 
couple signals from one stage to an- 
other in any circuit which self -gener- 
ates a signal, and to isolate a defective 
stage without outside signal -generating 
equipment. It also eliminates time- 
consuming capacitor substitution. Pack- 
aged with step-by-step instructions for 
use. Kingston Electronic Corp., Med- 
field, Mass. (ELECTRONIC TECHNI- 
CIAN 1-22) 

For more new products 
see following pages: 

50 
52 
56 
57 
58 
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Use Delco Radio 
Service Parts! 

Available everywhere through 
Electronic Distributors 
associated with ... 

TRANSISTORS 

8 -inch "Hi-Fi' speaker, No. 8007 offers the 
most highs, the most lows, the most watts in a 
medium -price speaker. Designed for replace- 
ment use and high fidelity audio systems. 

Your Delco Radio Electronic Parts Distributor carries 
the complete line, giving you fast, dependable service on the items 
you'll need for Delco Radio and other radio service work. Delco Radio also 
provides: 

Wide selection of special application parts Effective warranty program 
Complete technical training program Dealer identification signs 

Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 

GM! UMS PM15 
S 

SALISI 

UNITED MOTORS SYSTEM 

TUNER PARTS 

TRANSFORMERS 

DELCO RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

COILS 

VIBRATORS 

IRON CORES 

RESISTORS 

CAPACITORS 

CONTROLS 
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New Components 
For more information, fill in coupon, on page 48, mail to ELECTRONIC TECHNICIAN, 480 Lexington Ave., New York 17, N.Y. 

Aerovox CAPACITORS 
Type WT, Wire Tantalum, Capacitors 

are primarily designed for low -voltage 
d -c applications such as in transistor- 
ized audio amplifiers. They are ex- 
tremely small in size and have an op- 
erating temperature range of -20°C to 
+50°C with adequate storage life. 
Satisfactory performance above 50°C is 
possible. The anode tantalum wire ex- 
tends through a teflon bushing to which 
a solderable lead is attached. The 
welded connection is encapsulated in a 
thermo-setting resin. Aerovox Corp., 
New Bedford, Mass. (ELECTRONIC 
TECHNICIAN 1-1) 

Int'l Rect. SOLAR CELL 

Silicon solar cells for the efficient 
conversion of light and radiant energy 
into electrical power of useful propor- 
tions are the latest addition to the ex- 
tensive line of photovoltaic devices 
available. These p -n junction type cells, 
when grouped in a series parallel con- 
figuration, become a primary power 
source which may be used in most ap- 
plications where storage or dry cell 
batteries would normally be considered. 
International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Calif. (ELEC- 
TRONIC TECHNICIAN 1-2) 

Mallory CONTROLS -3 
A new type of a -c line switch, with 

push-pull action, is now available on 
volume controls. The line circuit closes 
when the control shaft is pulled out, 
and opens when the shaft is pushed in. 
Volume level remains the same because 
the set is turned on and off without 
turning the control. Excessive wear on 
the low end of the element is elim- 
inated. It is available on single and dual 
controls in ratings to match original 
controls. P. R. Mallory & Co., Inc., 3029 
E. Washington St., Indianapolis 6, Ind. 
(ELECTRONIC TECHNICIAN 1-3) 

Wuerth SURGISTOR - 
The Surgistor is an entirely new com- 

ponent combining the functions of a 
resistor and a relay and is suitable for 
TV, radio and hi-fi sets. It is easily con- 
nected directly into the power -line cir- 
cuit of any electronic device. It limits 
the in -rush current until the tube 
heaters are warmed sufficiently to ac- 
cept the full voltage without damage. 
In addition, B+ voltages are tempor- 
arily held down to prevent cathode 
stripping. Wuerth Tube -Saver Corp., 
9125 Livernois Ave., Detroit 4, Mich. 
(ELECTRONIC TECHNICIAN 1-4) 

Erie PAC 
PAC's (Pre -Assembled Components) 

field of application has been greatly 
widened by the use of 1/4 watt and 1 

watt deposited carbon resistors. Inter- 
connected capacitors and resistors are 
automatically assembled into a unitized 
module for quick and easy installation. 
The new units were tested by subjec- 
tion to a 1,000 hour humidity test in 
which they revealed an average change 
of less than 0.07% and a maximum 
change of 0.19%. Erie Resistor Corp. 644 
W. 12th St., Erie, Pa. (ELECTRONIC 
TECHNICIAN 1-5) 

Stackpole RESISTORS 
Coldite 70+, is a new series of fixed 

composition resistors designed to oper- 
ate at higher temperatures and in 
critical environments. They offer par- 
ticularly outstanding performance in 
such essential characteristics as load 
life and moisture resistance. They are 
made by a cold -mold process that as- 
sures production uniformity. Resistance 
tolerances of 5%, 10%, and 20% can be 
furnished in all EIA preferred resist- 
ance values in 1/2, 1 and 2 -watt sizes. 
Stackpole Carbon Co., St. Marys, Pa. 
(ELECTRONIC TECHNICIAN 1-8) 

Amperex PENTODE 
The 6BQ5A tube is a 9 -pin, miniature, 

power pentode designed primarily for 
use as a class B power amplifier in hi-fi 
audio equipment of over 20 watt capa- 
bilities. It delivers 24 watts output with 
only 4% distortion; which is attributed 
to internal construction improvements, 
permitting higher power output with 
less distortion. It is not intended to re- 
place the type 6BQ5 in all applications. 
The tube is one of a series of preferred 
types for high quality audio applica- 
tions. Amperex Electronic Corp., 230 
Duffy Ave., Hicksville, L. I. N. Y. 
(ELECTRONIC TECHNICIAN 1-6) 

Radio Receptor DIODE 
A uniquely versatile subminiature 

silicon junction diode, the IN658 is de- 
signed for computer, communications, 
military and general circuit require- 
ments, as well as for moderate power 
applications, and combines characteris- 
tics not heretofore available in a single 
unit. It will handle an average rectified 
current of 200 ma and has a power dis- 
sipation rating of 200 mw. It permits 
reducing the number of diode types re- 
quired and cuts down inventory re- 
quirements. Radio Receptor Co. Inc., 
240 Wythe Ave., Brooklyn 11, N. Y. 
(ELECTRONIC TECHNICIAN 1-7) 
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NEW 
MODEL 

650 
Fastest, Most Complete, Portable 
DYNAMIC MUTUAL CONDUCTANCE 
TUBE & TRANSISTOR TESTER 

Checks over 99% of the tubes most widely used in television 
receivers, plus popular home and portable radio tubes. Tests 
over 500 tube types. Lists over 125 tube types, with settings, on 
socket panels for maximum operating speed. Complete listing in 
fast telephone -index type selector. Includes 16 spare sockets and 
sufficient filament voltages for future new tube types. Tests each 
section of multiple tubes separately for Gm-Shorts-Grid 
Emission-Gas Content-and Life. Provides instantaneous Heater 
Continuity check. Shows tube condition on "Good -Bad" scale 
and in micromhos. Special bridge assures automatic line com- 
pensation. No multiple switching-No roll chart. Includes pin 
straighteners. Transistor Tester checks junction, point contact 
and barrier transistors, germanium and silicon $1s95 diodes, selenium and silicon rectifiers. Net, 9 

Famous MODEL 500 Money -Making Portable 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

Servicemen say: "Best tube tester I've ever owned for speed 
and dependability:' "Makes money. Paid for itself several times. 
Really indispensable" "Have two...one for the shop and one for 
house calls' "Adds income and saves unprofitable call-backs:' 
That is why thousands of the Model 500 are now in profitable 
use all over the nation. Tests tubes for Shorts, Grid Emission, 
Gas Content, Leakage, and Dynamic Mutual Conductance-in a 
matter of seconds. Life Test detects tubes with short life expec- 
tancy. Shows tube condition on "Good -Bad" scale and in 
micromhos. One switch tests everything. No multiple switching- 
No roll chart. Special bridge maintains automatic line $10995 
compensation. 7 -pin and 9 -pin straighteners. Net, 

NEW MODEL 510 ACCESSORY SOCKET PANEL 

Adds over 50% more sockets to the B&K Model 500 Dyna-Quik. 
Enables you to quick -check many more tube types, old and new. 
Fits inside the cover of the Model 500. The Model 510 Accessory 
Socket Panel comes completely wired, ready to 

$2p9995 install and connect. Net, 
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DYNkQUIK 
Makes Money for 

Servicemen Everywhere 

Each Dyna-Quik Tube Tester 
completely tests each tube in seconds 

Eliminates substitution testing 
Shows customer true condition and 

life expectancy of tubes 
Sells more tubes right on -the -spot 
Cuts servicing time, wins customer confidence 
Saves costly call-backs, brings more profit 
One extra tube sale on each of 5 calls a day 

pays for the Dyna-Quik in a few weeks. 

e .- e- 
lk- N. +',y 

See your B & K Distributor, 
or write for Bulletin AP10-T 

BaK MANUFACTURING CO. 
3726 N. Southport Ave., Chicago 13, Illinois 
Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. 
Export: Empire Exporters, 458 Broadway, New York 1 3, U.S.A 



new profits available 
in hi-fi servicing 

and 

is Hi-Fi Service 

Headquarters 
Hi-Fi servicing is a booming new 
profit source for you, and WALSCO 

-always your completely depend- 
able supplier for radio -tv service 
products-is ready with all the 
things you need to tap this grow- 
ing field. 

MOLDED -ON CABLES AND CONNECTORS 

Look for this WALSCO dis- 
play at your distributor. A 

complete assortment for 
your every need. Dozens 

of tenite shielded cables 
with phono pin plugs, jacks, 
phone plugs and alligator 
clips in a wide variety of 
combinations-in lengths 
up to 72". 

92400 (36') 
$1.05 List 

#2418 (10') 
$3.25 List 

PHONO -RECORDER BELTS AND DRIVES 

Webcor Drive Wheel 
#1463-52.50 List 

A complete replacement 
source for Ampro, Collar", 
Crescent, Garrard, Pentron, 
Revere, RCA, VM, Webcor 
and every other standard 
changer and recorder. 

RCA Idler Wheel 
#1432-$1.00 List 

HI-FI CHEMICALS 

"No -Slip" for cords 
and pulley belts 
.260-01-60c List 

1 

A full line of special chem- 
icals for Hi-Fi servicing- 
to make your job easier 
and faster. 

RH Recording 
Head Cleaner 
#93-01-95c List 

WALSCO ELECTRONICS MFG. CO. 
A Division of Textron Inc. 

106 WEST GREEN STREET, ROCKFORD, ILLINOIS, U.S.A. 

WEST COAST PLANT: LOS ANGELES 18, CALIFORNIA 

In Canada: Atlas Radio Corporation, Toronto 18, Ontario 

New Audio Products 

G.E. AMPLIFIER 
The Model PA -20 high fidelity ampli- 

fier is a versatile, moderate -price unit 
for custom home hi-fi systems. It has a 
phono input sensitivity of 5 to 7 my 
at full output, and accurate phono 
equalization. Specifications: power out- 
put 20 watts; frequency response 20 to 

20,000 cycles; harmonic distortion below 
1%; hum and noise 60 db below 20 
watts on phono input (weighted) 75 

db below 20 watts on high level inputs 
(weighted); 5 inputs; and 3 outputs. 
Auburn, N. Y. (ELECTRONIC TECH- 
NICIAN 1-35) 

Atlas TWEETER 

The new Model HR -3 Super Tweeter 
is a distortion -free tweeter, which 
features smooth operation and a wide- 
angle distribution pattern throughout 
its range of 2,000 to 17,500 cps. Each 
diaphragm is checked for weight and 
compliance to assure uniformity. Speci- 

fications are: impedance 12 to 16 ohms, 
power (program capacity) 35 watts, 
cabinet opening required 6" x 2", and 
shipping weight is 3 pounds. L. P. $27.50. 
Atlas Sound Corp., 1451 39th St., Brook- 
lyn 18, N. Y. (ELECTRONIC TECH- 
NICIAN 1-36) 
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Pilot ENSEMBLE 
The Model 1055 embodies the FA -550 

tuner, 20 -watt (40 watt peak) ampli- 
fier, a matched 4 -way, 5 -speaker sys- 
tem consisting of a 15" woofer, 8" and 
6" mid -range speakers and two 3" 
tweeters in acoustically isolated enclo- 
sures; the Garrard RC -88 4 -speed 

record changer with the latest variable 
reluctance magnetic cartridge and 
diamond -sapphire styli. 32" high, 39" 
wide, 161/2" deep and features full fold- 
ing doors. Pilot Radio Corp., 37-06 36th 
St., Long Island City 1, N. Y. (ELEC- 
TRONIC TECHNICIAN 1-37) 

Sonotone RECORDER HEADS 
A new series of high-fidelity, low- 

priced tape recorder heads has been 
developed for home tape recorders. 
They have a frequency response of 20 
to 15,000 cycles. Tape wear and uneven 
head wear is minimized by having a 
smooth, hard and unbroken face. The 
miniaturized heads are rugged and 

'tIIllí 

Ci?aii"d..r;_.... 

completely shielded. The thickness of 
the gap spacer is only 120 millionths of 
an inch. Three heads are available, a 
record -reproduce, erase, and a dual 
record -reproduce and erase. Sonotone 
Corp., Elmsford, N. Y. (ELECTRONIC 
TECHNICIAN 1-38) 

For more new products 
see following pages: 

48 
50 
56 
57 
58 

HEATHKITS 
GIVE YOU 
TWICE AS MUCH 
equipment for 
every dollar 
invested 
The famous model V -7A Vacuum - 
Tube -Voltmeter is a perfect 
example of the high -quality 
instruments available from Heath 
at'''Athe price you would expect 
to pay! Complete 

only. 
$2450 

Get the most out of your test equipment budget by utilizing HEATHKIT 
instruments in your laboratory or on your production line. Get high 
quality equipment, without paying the usual premium price, by dealing 
directly with the manufacturer, and by letting engineers or technicians 
assemble Heathkits between rush periods. Comprehensive instructions 
insure minimum construction time. You'll get more equipment for the 
same investment, and be able to fill your needs by choosing from the 
more than 100 different electronic kits by Heath. These are the most 
popular "do-it-yourself" kits in the world, so why not investigate their 
possibilities in your particular area of activity! Write for the free 
Heathkit catalog now! 

Contains detailed descriptions 
of Heathkit models available, 
including VTVM's, scopes, 
generators, testers, bridges, 
power supplies, etc. 

Also describes Heathkit ham 
gear and hi-fi equipment in 
kit form. 100 interesting and 
.profitable "do-it-yourself" 
projects! 

FREE catalog 
Mail coupon below for 

your copy-Now! 

HEATH COMPANY 
A SUBSIDIARY OF DAYSTROM, INC, 
BENTON HARBOR 18, MICHIGAN 

Name 

Address 

City & Zone 

State 
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FOR A 

bri hter 

TV 
picture 

Rely on the tube that has always been sped- 
fied by leading independent set makers. 

(67)6e2 ty. e ()lid 

TUNG-SOL® 
Magic Mirror Aluminized 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 
Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, Tex.; Denver, Colo.; 
Detroit, Mich.; Irvington, N. J.; Melrose Park, III.; Newark, N. 1.J 

Seattle, Wash. 

The Twistor 

An experimental magnetic memory array used to evaluate the "Twistor.' 

A new concept in memory devices has emerged from 
exploratory work by A. H. Bobeck at Bell Telephone 
Laboratories. This concept, which has been named the 
"Twistor", is expected to make possible memory systems 
which are simpler to fabricate and more economical to 
manufacture than existing systems. The "Twistor" con- 
cept opens the way for the construction of magnetic 
memory arrays by merely interweaving horizontal copper 
wires and vertical magnetic wires, much as window screen 
is woven. Such a device would be similar in appearance 
to a ferrite core array, but without the cores, and would 
operate in much the same manner. 

This new concept gets its name "Twistor" from a 
characteristic of wire made of magnetic material. Torsion 
applied to such a wire shifts the preferred direction of 
magnetization from a longitudinal to a helical path. Ap- 
plication of torsion to the magnetic wire in a final device 
may be unnecessary, as the helical path for the preferred 
direction of magnetization can perhaps be "frozen" into 
the wire during processing. 

In practice, the circular magnetic field is provided by a 
current pulse through the magnetic wire, and the longi- 
tudinal field by a current pulse through the copper wire 
which is perpendicular to the magnetic wire. Thus, storing 
a bit requires two coincident current pulses. One pulse by 
itself is insufficient to store a bit. Investigations are now 
under way to determine optimum size and composition 
for the magnetic wires. It appears that a conductor plated 
with magnetic material may have some advantages. 
Diameters as small as one-thusandth of an inch appear to 

e feasible. At least 10 bits -per -inch may be stored on such 
a wire without adverse interaction. In conventional mag- 
netic core memory devices, conductors must be threaded 
through the cores to make up a suitable matrix. When a 
ferrite sheet is employed, either a threading or a plating 
operation is necessary to suitably locate the conductors. 
However, with the "Twistor", the ferrite material is com- 
pletely eliminated and no threading or plating is nec- 
essary. Present indications are that the drive circuits for 
a "Twistor" array can be readily transistorized. Thus, a 
memory system using the "Twistor" concept will retain all 
of the advantages of ferrite core or sheet systems, and will 
be much simpler and more economical to fabricate. 
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Silicon Unijunction Transistors 
The unij unction transistor, originally called the double - 

base diode, was invented by Dr. I. A. Lesk of the General 
Electric Advanced Semiconductor Laboratory. It has been 
under development for over five years. Although the new 
electronic device carries the term "transistor" in its name, 
it is totally different in both its construction and operation 
from the conventional transistor. The term "transistor" 
was incorporated in the component's name because it 
meets the industry -accepted definition for a transistor. 
A transistor is generally said to be "any active semicon- 
ductor device having three or more terminals." The uni - 
junction transistor is primarily useful in switching and 
oscillator circuits. In addition, it has the unique ability to 
sense voltage levels and temperature variations. Or by 
various circuit modifications, it can be made insensitive 
to temperature and voltage variations. Thus a third and 
totally new semiconductor component, in addition to con- 
ventional transistors and diodes is available. It is the 
nearest solid state equivalent of a small controlled -grid 
thyratron. 

The devices are particularly recommended for relaxa- 
tion oscillators, sawtooth and pulse generators, pulse rate 
modulators, pulse amplifiers, multivibrators, flip-flops 
and time -delay circuits. Because of their high peak - 
current rating of 2 amperes, they are useful in medium 
power switching and oscillator applications where one 
unijunction transistor will do the circuit work of two 
conventional transistors. In special voltage sensing and 
locking circuits, one unijunction transistor has been used 
to replace five conventional transistors. The unijunction 
transistor can be operated in a number of different circuit 
configurations so that any of the three terminals can serve 
as a signal input or load output. 

The internal construction of the unijunction transistor 
consists of a uniform doped "n" -type single crystal silicon 
bar and ohmic contacts at each end and an aluminum wire 
attached to the silicon bar between them. This assembly 
is mounted in a hermetically sealed enclosure to prevent 
contamination of the surface of the silicon and to provide 
a mechanically rugged component. The six types of silicon 
unijunction transistors, 2N489 through 2N494 have a tri- 
angular lead configuration with an orientation tab so that 
the device may be inserted into printed wiring boards by 
automatic assembly equipment. 

Silicon unijunction transistor. Originally called double -base diode. 

FOR A 

righter 

refit 
icture 

Rely on the tube that has always been a 
favorite with leading irdependent service 
dealers. 

(Xhet1-024m, d TUNG-SOL° 
RECEIVING TUBES 

TUNG-SOL makes All -Glass Sealed Beam Lamps, Miniature Lamps, 
Signal Flashers, Picture Tubes, Radia, TV and Special Purpose 
Electron Tubes and Semiconductor Products. 
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... another 

74temk 
MANY 

service -engineered 
product 

prove 
MALLORY 

"GEMS" 

To demonstrate how well Mallory 
"Gem" tubular capacitors resist 
moisture, we put some in plastic 
tubes filled with water. Months 
later, their internal resistance 
remains unchanged ... proving 
there has been no moisture 
absorption. 

Sure, you don't expect to submerge 
the capacitors you install. But when 
you're looking for top performance, 
even under the toughest humidity- 
always ask for Mallory "Gems." 

Get your stock today from your 
Mallory distributor. He carries 
them in all popular ratings for 
by-pass and coupling applications. 

ea:-ir;T:a, Er ' 

ALLORY 
--- 

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 

Capacitors Controlsl. 
Vibrators Switches 
Resistors Rectifiers 
Power Supplies Filters 
Mercury and Zinc-Corbon 

Batteries 

NEW ANTENNAS 

Telco ANTENNA 

A new type TV antenna has been 
designed to operate in VHF fringe 
areas and UHF primary areas. It has 
been successfully tested. The Invader 
utilizes the uni -plane design to facili- 
tate sharp directivity. The 4 -bay model 
has been successful in providing reliable 

reception up to 200 miles. High front 
to rear ratios eliminate ghost and co - 
channel interference. They are com- 
pletely preassembled and feature the 
new snap -lock construction. Telco Elec- 
tronics Mfg. Co., 400 S. Wyman St., 
Rockford, Ill. (ELECTRONIC TECH- 
NICIAN 1-9) 

Amphenol ANTENNA 

The new indoor TV antenna features 
"slender line." A "slide -rule" tuner 
inductively matches the antenna to 
channel frequencies for fine picture 
adjustment. Transformer coupling 
matches "Vi -Fi" to TV set impedence. 
The antenna is said to eliminate ghosts 

and snow in many areas. Available in 
VHF and VHF/UHF models. Can be 
mounted on top or behind the set. 
Packed in a 3 -color counter top display 
carton to help sales. Amphenol Elec- 
tronics Corp., 1830 S. 54th St., Chicago 
50, Ill. (ELECTRONIC TECHNICIAN 
1-10) 
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NEWACCESSORIES 

Channel Master MOUNTS 
15 new mounts, feature both tubular 

and flat steel construction. Each mount 
is zinc electro -plated. The new mounts 
include: Universal Swivel Base Mount 
for flat or peak roof installations; 
Ground Mount with 18" long angled 
"spike"; Swivel Roof Mount; three 

Adjustable Eave Mounts; two Wall 
Mounts; one 18" and one combination 
18" and 31/2" Adjustable Wall Mounts; 
one 8" Snap -in -Wall Mount; and four 
Tubular Wall Mounts ranging from 12" 
to 24". Channel Master Corp., Ellen - 
ville, N. Y. (ELECTRONIC TECH- 
NICIAN 1-11) 

JFD COUPLER 
A new line of outdoor TV couplers 

can be installed on the mast. Each is 
encapsulated to render the components 
and network impervious to the effects 
of rain, snow, ice and dust. Insertion 
loss is reduced to a minimum. Hous- 
ings are molded of water-resistant high 

strength butyrate. Available in three 
models as follows: Model AC40, $3.50 
list, for two 300 ohm TV sets; Model 
AC60, $4.00 list, for three sets; and 
Model AC70, $4.85 list, for four sets. 
JFD Manufacturing Co. Inc. 6101 16th 
Ave., Brooklyn 4, N. Y. (ELECTRONIC 
TECHNICIAN 1-12) 

1111'Copacitors 

Rectifiers 

. . . another 

MALLORY 
service -engineered 

product 

New 

MALLORY 
Push -Pull Switch 

modernizes any set 

Put "1957 -model" convenience into 
nearly any radio or TV set that needs 
a volume control replacement- 
by installing a Mallory control 
with the new push-pull line switch. 

Pull the shaft-the set goes on. 
Push-and it's off. No more need to 
readjust volume every time the user 
turns the set on. No more 
accelerated wear on the low end 
of the control element. 

Your customers will appreciate this 
new idea in switches that's making 
such a hit on the newest sets. 
Order now from your Mallory 
distributor in the ratings 
you need. 

Shaft adapters 
to fit any 
style knob. 

P. R. MALLORY 8. CO. Inc. 

M/lLO 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 

Vibrators Resistors Controls Switches Filters 

Power Supplies Mercury and Zinc -Corbon Batteries 
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CONVENIENCE 
UNLIMITED! 

New 

XCELITE 
Kit 

Holds ALL Your Most -Needed Tools 

Yes, with the 99 SM Service 
Master, you'll be able to handle 99% 
of your service calls . . . quickly, easily, 
profitably. This convenient, attractive non - 

scratch roll kit contains 23-yes, twenty- 
three-of the most popular items from the 
famous XCELITE "99 Line" of precision - 
made tools. 

You professional Radio, TV, Hi-Fi and Elec- 

tronics Servicemen will have your favorite 
XCELITE Nutdrivers, Screwdrivers, Detach- 
able Handles, Pliers, Reamers, Adjustable 
Wrench-all "filed" for instant access in 

the 99 SM Kit. Included is the highly -useful 
99X-10 6" Snap -In Extension Blade. 

If you have certain specialized service needs, 
you can "custom -assemble" your own se- 

lection of tools from XCELITE'S "99 Tool 

Line". Then your 99 SM Kit will fit your 
own service jobs to a "T". 

See Your Dealer Today ... Order YOUR 99 SM Service Master 

Kit To Handle 99% of ALL Your Service Calls! 

XCELITE, INCORPORATED 

Dept. L, Orchard Park, N. Y. 

In Canada-Charles W. Pointon, Ltd. 

6 Alcina Ave., Toronto, Ont. 

plain» iIlmmillataltasolalfalilmg 
WILL YOUR REPLACEMENT rn 
1 . oW4PA2 3Q iajr 

BURN OUT AGAIN?' 
Not if you use- I 
The NEW SENCORE 1 

FUSE -SAFE"; 
CIRCUIT TESTER 

1 

I 
I 
1 

1 

1 

Save costly call backs 
by testing the circuit 

before replacing 
fuse, fuse resistor or 

circuit breaker. 

Individual scale for 
each value fuse re- 
sistor - no inter- 
pretation, lust read 
in red or green area. * Measures line current 
and up to 1100 watts of 
power at 115 volts using 
line cord and socket. * Two convenient current 
ranges - 0 to 2 amps and 
0 to 10 amps. Test leads 
clip in place of fuse or fuse 
resistor. - , - ; * 5 ohm, 10 watt resistor prevents TV circuit 
damage and simulates operating conditions. 

1 

1 

1 

1 

$g 95 
NET 

MODEL FS -3 
AC -DC or both as needed for Fuse Resistor Circuits 

' 

As Recommended by Leading Manufacturers 

rópE bYg SERVICE 
INSTRUMENTS CORP. I 

171 OFFICIAL RD., ADDISON, ILL. 

LCut out this ad now for fur'her information 

BINDERS FOR YOUR 

CIRCUIT DIGESTS 

. . . to hold your schematics for 

convenient reference 

$2.95 each-Postpaid 
Canada-please add 500 for addi- 

tional mailing costs 

ELECTRONIC TECHNICIAN 
480 Lexington Ave. 
New York 17, N. Y. 

Please ship .... "ELECTRONIC 

TECHNICIAN Circuit Digests 

Binders." I enclose $ 

(please print) 

Name 

Street & No. 

City Zone . . State ... . 

New Audio Products 

(Continued from page 53) 

Vitavox SPEAKER 
A new, quality British coaxial speaker 

is now available as a choice companion 
to low -distortion amplifiers. The Model 
DU -120 duplex coaxial speaker fea- 
tures a low -resonance, graded density 
12" bass cone with a steep roll -off 
characteristic at high frequencies. The 
3" high -frequency tweeter has a poly- 
ester -film diaphragm. An electro- 
mechanical filter system apportions 
amplifier output between both cones. 
This provides minimum IM distortion, 
superior transient response, and im- 
proved performance. Nominal response 
30-15,000 cps, power rating 15 British 
watts. Ercona Corp., (Electronic Div.) 
551 Fifth Ave., New York 17, N. Y. 
(ELECTRONIC TECHNICIAN 1-40) 

Scotch MAGNETIC TAPE 

A new double play magnetic tape, 
No. 200, is made from durable poly- 
ester film which has been "tensilized" 
by a new process which doubles the 
strength of conventional polyester film. 
The tape will withstand a pull of 3.6 

pounds before stretching, as compared 
to 1.8 pounds for other double play 
tapes. The 7 -inch reel, which contains 
2,400 feet of tape, is capable of four 
full hours of recording at 33/4 inches 
per second. The new tape has the same 
magnetic characteristics, including im- 
proved high frequency response. It is 
also treated with a patented silicone 
lubrication process which provides a 
protective film between the tape and 
the magnetic head, cutting head wear 
by a significant degree. Minnesota Min- 
ing and Manufacturing Co., 900 Bush 
Ave., St. Paul 6, Minn. (ELECTRONIC 
TECHNICIAN 1-39) 

Fairchild CARTRIDGE 
Developed to play back the 45/45 

Westrex stereo groove, the moving -coil 
cartridge consists of two coils-one 
placed inside the other, and mounted 
at right angles to each other at 45 de- 
grees to the vertical axis. Vertical com- 
ponents produce an equal and in -phase 
output from both coils while lateral 
components produce an equal but out - 
of -phase voltage from both coils. This 
system allows the use of the cartridge 
not only with stereo recordings but 
also with either standard vertical or 
lateral recordings. Crosstalk between 
channels is attenuated by approxi- 
mately 20 db at 1 kc and it is likely that 
further improvements will be made in 
this respect. The stereo cartridge uses 
a 0.5 mil diamond stylus and has ap- 
proximately 3 my output -per -channel. 
Fairchild Recording Equipment Co., 
10-40 45 Ave., Long Island City 1, N. Y. 
(ELECTRONIC TECHNICIAN 1-42) 
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New Products 

Smitty FOLDING WRENCH 
Due to many requests by electronic 

people the popular wrenches are now 
available with spline (Bristol) blades. 
The model S-6 features six blades 
which fold into a small handy handle. 
Sizes are #4, #6-4, #6-6, #8, #10 and 
1/4". Hunter tools, Box 564, Whittier, 
Calif. (ELECTRONIC TECHNICIAN 1- 
30) 

Clear Beam ANTENNA 
In order to facilitate the introduction 

of a new series of "Piggy Back" Indoor 
antennas, a new point -of -sale display 
carton is available. When set up, it 
contains an antenna mounted as it 
would actually be installed on the rear 
of a TV set, illustrating how it elim- 
inates the necessity of placing an an- 
tenna on top of the set. Clear Beam 
Antenna Corp., 21341 Roscoe Blvd., 
Canoga Park, Calif. (ELECTRONIC 
TECHNICIAN 1-13) 

Taco ANTENNA 
Across-the-board promotion, on the 

Golden Topliner, from factory -to - 
owner through the distributor and in- 
staller has been developed. Materials 
are available for a complete dealer -aid 
program which includes banners, news- 
paper ad mats, consumer mailing pieces, 
and point -of -sale dealer promotions. 
Technical Appliance Corp., Sherburne, 
N. Y. (ELECTRONIC TECHNICIAN 1- 
14) 

RCA TRANSISTORS & TUBES 
The 2N370, 2N371, and 2N372 are drift 

transistors of the germanium p -n -p 
type designed for use in all -wave bat- 
tery -portable receivers. The 2N370 is 
intended for r -f amplifier service; the 
2N371, oscillator service; and the 2N372, 
for mixer service. These transistors 
provide the designer of such receivers 
with a complete transistor complement 
for high -gain r -f tuners. 

The 2N409 and its flexible -lead 
version, the 2N410, are germanium - 
alloy junction transistors of the p -n -p 
type designed especially for 455-kc i -f 
applications. 

The 2N411 and its flexible -lead 
version, the 2N412, are germanium - 
alloy junction transistors of the p -n -p 
type. They have characteristics which 
are controlled especially to meet the 
requirements of converter and mixer - 
oscillator applications in the standard 
AM broadcast band. 

The 6021 is a premium, subminiature, 
medium -mu twin triode. It is designed 
for oscillator and amplifier service in 
industrial and communications equip- 
ment operating at frequencies up to 
400 mc. Radio Corp. of America, Semi- 
conductor Division, Somerville, N. J. 
and Harrison, N. J. (ELECTRONIC 
TECHNICIAN 1-34) 

ALUMINUM 
WIRE STRAND 

Aluminum Wire Strand-strong 
(500 lbs. breaking strength) 7 

strand #18 wire - clean han- 

dling because of special pre - 
cleaning process - corrosion 
resistant - non -snarling - pre- 
measured-every concentric coil 
measures 2 feet - connected 

coil 1000 feet of 50 ft. coils 
to a carton - an addition to 

present line of galvanized 
TV wire - Prompt deliver- 

ies from stocks in Wor- 
cester, Chicago, New 

Orleans, Houston, Dal- 

las and Los Angeles. 

Sold only through wholesale Elec- 
tronics and Hardware Distributors. 

G. F. WRIGHT 
STEEL & WIRE CO. 

250 STAFFORD STREET 

WORCESTER, MASS. 

E ¶',/ 

THE BEST FOR TV-RADIO WORK... 
EVERYTHING ELECTRICAL-Kester "Resin -Five" 
Core Solder is better and faster than any solder ever 
developed. It has an activated flux -core that does a perfect job on 
all metals including zinc and nickel -plate. The flux residue 
is absolutely non -corrosive and non-conductive. 

Available in all practical Tin -Lead 
Alloys; 40/60, 50/50 and 60/40 in 
diameters of Z' X6", 3/4", 142" and 

others. 

e 
Printed Circuit Soldering 

On Copper -etched boards 
use 60% Tin -40% Lead 
Alloy ... for those that 
are Silver -surfaced use 
3% Silver -6.11,% Tin - 

351/2'7, 
Tin - 

351,Z7, Lead 

KESTER SOLDER COMPANY 
4264 Wrightwood Avenue, Chicago 39, Illinois Newark 5, New Jersey, Brantford, Canada 
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Association News 

TSA NEWS 
Television Service Association of 

Michigan is accepting registration for 
attendance at the Midwest Elec- 
tronic Forum to be held at the 
Statler Hotel in Detroit, February 
8th through 11th. 

Over 425 service dealers and tech- 
nicians attended a Sylvania service 

meeting held by Detroit distributor, 
Appliance Wholesalers. Walt Dou- 
thett and Bill Jones conducted the 
lecture and film. Door prizes and 
refreshments were also included. 

They also report the passing of a 
law by the Oklahoma Legislature, 
known as the, "Industrial Selling 
Act," provides that, "purchase and 
disposition of articles of commerce 
through persons for purposes other 
than use or resale in regular course 
of business" be illegal. Texas also 
has a wholesale law to curb retail 
sales by a wholesaler. 

Our 

Guarantee 

is printed 

on our 

product 

On every packaged PLANET electrolytic 
capacitor sold through distributors you 
will find this statement: 

GUARANTEED FOR ONE YEAR 

Because PLANET CAPACITORS ARE "ENGINEERED FOR 

QUALITY", because they are carefully controlled through all 

stages of production and because the finished product is given 

a 100% electrical and mechanical check-our one-year guar- 

antee is not only made possible, but is conservative. 

Actually, thousands and thousands of Planet capacitors five, 

six and even seven years old are performing excellently, every 

day, in TV and radio sets all around the world. When you 

solder a Planet capacitor into a circuit your guarantee of sat- 

isfactory performance is right there in front of you-and will 
be in the circuit for a long, long time. So when you order ca- 

pacitors-order PLANET. 

PLANET SALES CORPORATION 
228 BELLEVILLE AVE. BLOOMFIELD, NEW JERSEY 

RTG Electronics Fair 
The Radio & Television Guild of 

Long Island, Inc., is sponsoring its 
second annual Electronics Fair on 
January 17, 18 and 19, which will be 
held in the Hempstead Armory in 
New York. 

The Guild also reports that the 
monthly dues has been increased 
to $4.00. 

NJTTA 
The New Jersey Television Tech- 

nicians Association has just been 
formed. Like all associations they 
are looking for new members. Some 
of the services offered are: lending 
test instruments, and technical 
books; recovery of unpaid bills; and 
placement service. Officers are: 
Pres. Robert Labruzzo; V. P. Thomas 
Palazzo; Sec. Hans Schiffers; and 
Treas. Frank Kraszewski. They are 
located at 20 Norwood Pl., in 
Bloomfield, N. J. 

NATESA Unity 
The Electronic Service Dealers 

Association of Pittsburgh, Pa. voted 
to affiliate with NATESA. 

The NATESA Scope reprinted ex- 
cerpts of Time Magazine's article on 
Buttonhook Service in the Push- 
button Age. They also followed it up 
with a copy of a letter by Frank 
Moch which said in part-authors 
of these articles do not consult the 
many TV -radio service associations 
-few isolated cases of fraud and/or 
incompetence creates the false im- 
pression that these are typical of the 
industry-suggest that the public be 
made aware of the real service prob- 
lems-it is high time for publishers 
to hand a "bouquet"-. 

"Jenkins, here, has come up with a money- 
saving idea. We're going to nail the backs of 
our sets instead of using screws." 
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New Books 

ELECTRONIC DESIGNERS' HANDBOOK. By 
Robert W. Landee, Donovan C. Davis 
and A. P. Albrecht. Published by Mc- 
Graw-Hill Book Co., 330 W. 42 St., New 
York 36, N.Y. 1200 pages. Hard cover. 
$16.50. 

Here is an authoritative reference for 
engineers and advanced electronic tech- 
nicians. It's divided into 23 major sec- 
tions, covering design and performance 
information on such topics as amplifiers, 
modulation, receivers, multivibrators, 
delay circuits, sawtooth generators, 
power supplies, antennas, etc. Examples 
of how various design problems are 
worked out are included. 

INDUSTRIAL ELECTRONICS HANDBOOK. By 
R. Kretzmann. Published by Philosoph- 
ical Library, Inc., 15 E. 40 St., New York 
16, N.Y. 298 pages. Hard cover. $12. 

In factories and other business places, 
industrial electronics is providing vital 
service to industry . . . and numerous 
opportunities to electronic technicians. 
This volume explains how various de- 
vices operate, including electronic re- 
lays, counting circuits, timers, rectifiers, 
motor controls, heating and many spe- 
cial items such as ultrasonic soldering 
and dust precipitators. This book is not 
designed for fast reading. It does pro- 
vide much valuable data on a broad 
range of industrial electronic products. 

REPAIRING HI-FI SYSTEMS. By David Fidel - 
man. Published by John F. Rider Pub- 
lisher, Inc., 116 W. 14 St., New York 11, 
N.Y. 212 pages. Paper cover. $3.90. 

Audio repair work in on the rise. 
If you want a readable and practical 

book on hi-fi servicing, you'll find this 
book answering your needs for repair 
information on a basic and intermediate 
technical level. It discusses test equip- 
ment, amplifiers, pickups, speakers, 
tuners, changers and recorders. Many 
instructive drawings, waveforms and 
circuits are included, as well as much 
"how to" material. Certain advanced 
techniques concerning alignment, meas- 
urement of selectivity, etc., are not in- 
cluded. It is hoped the author will write 
a book on Advanced Hi-Fi Repair; if he 
does as good a job as he has on the 
present volume, there should be plenty 
of buyers. 

Gulfon BURGLAR ALARM 
The Electro -Sentry, a new dimension 

in electronic burglary protection, is 
easier to operate than commercial TV 
sets. The electronic alarm and control 
system provides three-dimensional pro- 
tection. Applications include: operating 
automated components and systems; 
monitoring uses such as warning people 

when approaching hazards; activating 
displays, outdoor advertising, cameras, 
recorders, lights; etc. In additior, to 
being connected to a central police - 
warning system, the control unit can 
also be connected directly or through 
relays to other alarms such as whistles, 
bells, sirens and horns. Visual warning 
is indicated on the face panel of the 
console after the signal pattern has 
been disturbed. The Electro -Sentry is 
capable of operating with four sensing 
units, each with a radius of 25 feet. 
Gulton Industries, Inc., 212 Durham 
Ave., Metuchen, N. J. (ELECTRONIC 
TECHNICIAN 1-32) 

No. 1 of a series of questions for progressive technicians. 

Can You Handle This Problem? 
6AU6 

What minimum 
value would 
you use 
for C? 

(answer printed below) 

To many technicians this is a diffi- 
cult problem. Yet it involves a 
common principle, fundamental to 
almost every known electronic cir- 
cuit. With manufacturers' diagrams 
the solutions to such problems are 
simple . . . but can you do them 
accurately by applying only fun- 
damental theory? 
Electronic fundamentals are the 
key to all electronic equipment. 
The man who understands these 
"mental tools" is not tied down to 
repairing common defects. The 
great advances in electronic devices 
demand the services of men who 
"think Electronics!" 
Take Home Electronics, for in- 
stance. Of course there's a need for 

f5mc + 
250 VOLTS 

men who can identify and repair 
common defects in television re- 
ceivers. But who's going to service 
the new electronic home devices 
. . . the garage door openers, "ra- 
dar" cooking stoves, closed circuit 
television, electronic air condition- 
ers, ultra -sonic washing machines, 
heat controls, burglar and fire 
alarms, complex hi-fi systems, etc.? 

Regardless of your success with the 
above circuit, it will pay you to 
find out how you can increase your 
income by adding to your kit of 
"mental tools." 
Answer to problem above: 

sly+ aan6y o; moy Jo; molaq uod 
-nog ae5 spomfoialuioJ)lyy s4=D :iemsuy 

Cleveland Institute of Radio Electronics 
4900 Euclid Avenue, Dept. T-10, Cleveland 3, Ohio 

Please send me detailed solution to problem above and 
information on how I may prepare for the increasing 
opportunities in electronics. There is no obligation. 

NAME 

ADDRESS 

CITY Zone 
Accredited by The National Home Study Council. 

STATE 
T-10 
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l,Ct(,0- NEWS LETTER 

ELECTRO -VOICE President 
Albert Kahn reveals that the 
company has formed a Market- 
ing Research Division. Wil- 
liam Wennerberg has been ap- 
pointed to direct the opera- 
tion. 

CBC ELECTRONICS, Phila- 
delphia, has introduced the 
"Music Minder" switch, fea- 
turing automatic shut-off 
of the entire hi-fi system 
after the record is played. 
The relay -actuated device 
also has a manual switch. 
List price is $11.95. 

V -M is practicing what it 

preaches. In conjunction 
with its color slide film 

Here's What You Get 

No. 8660 Aluminum Paint 

No. 8665 Acrylic Plastic 

No. 9123 Hi -Volt Koloid 

No. 62-12 Telephone Black 

No. 47-12 Corona Dope 

No. 8667 Circuit Cooler -NEW 

No. 8668X 

SPRA-KOAT KIT 
IN A CARRY -OUT CARTON 
Now you can get the Spra-Koat Products you 
need at a special price. To introduce this new 
handy package, G -C gives you 6 pressure 
spray items, plus the No. 9288 Spray Gun 
Handle that converts every spray can to a 
spray gun. Buy now and save! 

PLUS THIS SPRAY GUN HANDLE FREE 

REGULAR DEALER NET $10.95 

SPECIAL THIS MONTH ONLY $8.95 
SEE YOUR G -C JOBBER NOW SEND POSTCARD FOR FREE G -C CATALOG 

GENERAL CEMENT MFG. CO. 
Division of Textron Inc. 400 South Wyman Street Rockford, Illinois 

sales training for selling 
tape recorders, the firm 
uses stereo sound on tape 
synchronized with the slide 
projector. V -M is promoting 
stereo recorders. 

ALLIED RADIO has released 
the Knight KN -100 "Bantam" 
FM/AM tuner priced at 
$74.50. It features afc, AM 
whistle filter, and FM sen- 
sitivity reported at 3.5 uv 
for 20 db quieting. 

OCTOBER has been desig- 
nated National High Fidel- 
ity Month by the U. S. Cham- 
ber of Commerce. Robert Wal- 
cutt, Walco president, is 

program chairman. 

UNIVERSITY LOUDSPEAKERS 
is promoting the use of its 
equipment in the 10 -week 
nationwide tour of Fred War- 
ing and his Pennsylvanians. 

r---try-toto----- 
NEW! IMPROVED! 1 

i SENCORE 1 

r 

TRC4 

TRANSISTOR I 
CHECKER 

America's 
newest, 

most popular test 

instruments 

le NOW CHECKS: 
* Transistors 

1 for opens, shorts, 
Ileakage and cur. 
rent gain. In- 
cludes new 
g r 
powersainte transtonsisto or ' * Crystal Diodes 
checks forward to reverse 

1 current ratio on all 
!diodes. 
* Selenium Rectifiers 

1 checks forward and re - 
Iverse currents. 

1 

;S SIMPLE 
TO 

OPERATE 

°Dar 
Dealer Ne$1 795 Connot 

become obsolete. 
Approved 

b 

1 
Controls are accurately .monutoch9 

~I 'set for each transistor ', =.a -, 

by referring to replaceable set-up chart on rear. 

1 Test leads or socket provides for fast hook-up. ' 
See your parts distributor. 

1 
hy9 SERVICE 1 ,ur.0EI INSTRUMENTS CORP. I L 171 OFFICIAL RD., ADDISON, ILL. I 

Cut out this ad now for further information 
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TELCO ELECTRONICS divi- 
sion of GENERAL CEMENT - 
TEXTRON is marketing a new 
FM antenna kit, No. A-124, 
listing at $16.50. It is of 
dual -dipole turnstile de- 
sign, requiring no orienta- 
tion. The kit comes complete 
with mast, mast base and 60 
ft. of transmission line. 

INSTITUTE OF HIGH FIDEL- 
ITY MANUFACTURERS has named 
subcommittee chairmen for 
its Standards of Measure- 
ment for High Fidelity 
Equipment Program; Tuners, 
Daniel Von Recklinghausen, 
H. H. Scott; Amplifiers, 
Dick Shottenfeld, Pilot Ra- 
dio; Speakers, Abe Cohen, 
University Loudspeakers; 
Turntables, George Silber, 
Rek-O-Kut; Changers, Mil- 
ton Thalberg, Audiogersch 
Questionnaires are in the 
works. Program is directed 
by Joseph Benjamin, Pilot 
president. 

CREST ELECTRONICS, Chel- 
sea, Mich. , is offering a new 
line of high output magnetic 
tape recording heads for 
monaural and stereo play. 
Pole pieces are made of spe- 
cial alloy laminations 
rather than solid mu metal. 
Full shielding and special 
tape guide are other fea- 
tures. The company was 
formed early this year. Wil- 
liam F. Cairns, Jr., is pres- 
ident ; Robert G. Dailey, VP 
& sales manager; Albert C. 
Sofe, chief engineer. 

BOGEN -PRESTO division of 
the SIEGLER CORP. announces 
a new alignment of its sales 
department. With former 
sales VP Lawrence LeKashman 
moving to a similar position 
at ELECTRO -VOICE, Bogen 
distributor sales manager 
Mortimer Sumberg becomes 
responsible for all Bogen & 
Presto distributor sales. 
Thomas L. Aye joins the or- 
ganization to manage sales 
of professional products. 
David E. Pear continues as 
advertising and sales pro- 
motion manager. October 
sales were reported at an 
all-time record. 

SARKES TARZIAN has filed a 
$2 million suit in U. S. Dis- 
trict Court in Southern Cal- 

ifornia against AUDIO DE- 
VICES, George Eannarino and 
other former Sarkes Tarzian 
employees. The complaint 
alleges a conspiracy to 
convert confidential infor- 
mation to the defendant's 
own purposes. 

1958 HI-FI SHOW DATES 
firmed down by the Insti- 
tute: Feb. 26 -March 2, Los 
Angeles, Biltmore Hotel; 
Sept. 30 -Oct. 4, New York, 

Trade Show Bldg.; Feb. 14- 
16, San Francisco regional 
show, Whitcomb Hotel. A Chi- 
cago show is NOT contem- 
plated by the Institute for 
1958. 

DUOTONE reports the first 
100 boxes of its $50 diamond 
phono needles have been or- 
dered by Liberty Music 
Shops. A hi-fi test record 
is included with each, along 
with a 75 -power test micro- 
scope and tools. 

you can 
hear the 

quality of 
a 

When you install a Quam 
speaker, listen to it carefully. 

Your ears will tell you 
why Quam Speakers 

have earned the reputation 
of "the Quality Line." 

No other replacement 
speaker offers you all these 

important quality 
features: patented Adjust -a - 

Cone® suspension, U-shaped 
pot, heavier magnetic 

structures, 4 threaded holes 
in coil pot, transformer 

brackets, universal 
mounting brackets, factory 

packaging, listing in 
Howard Sams' Photofacts. 

s 

For happier customers, 

QUAM-NICHOLS 

COMPANY 
226 E. Marquette Road 

Chicago 37, Illinois' 

ask gym, QUAM,* quai¿ty PiMe,bac aPQ qoui Peakaut¢eds 
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Test Your Tax I.Q. 

How much do you know about federal Income Tax? Try this quiz. 

PREPARED BY THE AMERICAN INSTITUTE OF 

CERTIFIED PUBLIC ACCOUNTANTS IN 

COOPERATION WITH THE INTERNAL 

REVENUE SERVICE 

1. During the past year you spent 
approximately $1,000 for built-in 
shelves and wall-to-wall carpeting 
for your office. Since your lease has 
only four years to run, you may .. . 

(a) Deduct the $1,000 on your 1957 
tax return 
Amortize the cost over the next 
four years 
Depreciate it over the life of the 
furnishings 

2. When you were transferred to 
another city, your company gave you 
a sum of money toward the cost of 
moving you and your family. For 
tax purposes you should consider 
this money as . . . 

(a) A gift that is not taxable 
(b) Income that is subject to tax 

with a deduction for only your 
personal moving expenses 

(c) Income that is subject to tax 
with a deduction for the cost of 
moving your entire family 

3. You have invested in several 
blue-chip stocks. The dividends re- 
ceived from this investment are 
exempt up to . . . 

(a) $50 whether you or your wife 
owns the stock 

(b) $100 if the stock is held jointly 
by you and your wife 

(c) $100 regardless of who owns the 
stock, providing you file a joint 
return with your wife 

4. You are not permitted to deduct 
as contributions your donations to 
which of the following organiza- 
tions . . . 

(a) Charitable societies 
(b) Educational institutions 
(c) Political parties 
5. Your daughter, who was hospi- 
talized for several weeks in the 
earlier part of 1957, was married in 
November. If she files a joint return 
with her husband, you may . . . 

(a) Not claim her as a dependent 

(b) 

(e) 

but you may deduct her medi- 
cal expenses 

(b) Claim her as a dependent and 
deduct her medical expenses 

(c) Not claim her as a dependent 
and you may not deduct her 
medical expenses 

6. You filled very few inside 
straights during the past few months 
and lost approximately $300 to the 
members of your Thursday night 
poker club. You should . . . 

(a) Deduct the loss in computing 
adjusted gross income 

(b) Subtract the loss from adjusted 
gross income 

(c) Give up poker and start watch- 
ing television on Thursday 
nights 

7. Last October your car skidded 
on a wet road and grazed a tele- 
phone pole. The damage was not 
covered by insurance and it cost you 
$100 to have the car repaired. To 
claim a casualty deduction .. . 

(a) You must have the damage re- 
paired within 30 days of the 
accident 

(b) You may simply deduct the 
amount of the repair bill 

(c) You must prove that you were 
using the car in your work at 
the time of the accident 

8. Which of the following may you 
not consider as a deductible business 
expense . . . 

(a) A subscription to Electronic 
Technician 

(b) Commutation fees 
(c) The costs of attending the 

NATESA convention 
9. While playing hide-and-seek in 
your backyard, the neighbor's chil- 
dren trampled and killed several of 
your more expensive bushes. The 
cost of replacing this shrubbery . . . 

(a) May be deducted if it does not 
exceed the original cost of the 
bushes 

(b) May be deducted only if the 
parents of the children refuse 
to pay damages 

(c) May not be deducted under any 
circumstances 

10. Your 16 -year old son works 

You can find the correct answers 
to these questions starting on 
page 68. 

during the summer for you in your 
unincorporated business, and you 
pay him a weekly salary. Since he 
is a full-time employee, he is . . . 

(a) Required to pay social security 
(b) Not subject to social security 
(c) Permitted to decide whether he 

does or does not want social 
security coverage 

11. Last year you gave your church 
a small piece of property for which 
you had paid $500 some time ago. Its 
value at the time of the gift was 
$1,500. As a result . . . 

(a) You may claim a tax deduction 
of $1,500 

(b) You must pay a capital gains 
tax on the $1,000 increase 

(c) You may claim a tax deduction 
of $500 

12. There were a few leaks in the 
shingle roof of your office building; 
so you constructed a new tile roof. 
You should . . 

(a) Consider this as a repair bill and 
deduct the entire amount as a 
business expense on your 1957 
return 

(b) Regard this as a capital im- 
provement and depreciate the 
cost over a period of years 

(c) Add the cost of the repair to the 
value of the property 

13. After you have filed your per- 
sonal 1957 tax return, the Govern- 
ment is allowed to check your return 
and bill you for additional tax. The 
period of time in which this may be 
done ends . . . 

(a) On the day you file your 1958 
return 

(b) Two years after you file your 
1957 return 

(c) Three years from the due date 
of your 1957 return 

14. On the advice of a friend, you 
engage a CPA to prepare your 1957 

(Continued on page 68) 
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Sunspot Activity 

(Continued from page 41) 
predictable. Experience to date 
shows it may be from a few seconds 
to many hours. When the interfer- 
ing station does start to die away, 
the whole process repeats itself in 
reverse. The interference usually re- 
cedes faster than it comes, but not 
always. 

When the TV set owner sees 
interference like this he of course 
thinks there is something wrong 
with his receiver. He calls you and 
expects action. How much can be 
done depends upon the location, the 
nature of the opening, and the de- 
tails of the installation. 

In any event, no matter how much 
can be done physically, the techni- 
cian should explain that it is Mother 
Nature who is primarily responsible 
and, even if the effects can be mini- 
mized in this case, there is always a 
chance of similar interference which 
cannot be eliminated but must be 
"waited out." . 

The next thing is to consider the 
directions of the normally -received 
stations and the interfering stations, 
and the relative directivity of the 
receiving antenna. If the normal and 
interfering stations are in different 
directions, increase in sharpness of 
directivity of the antenna will help. 
Unfortunately, skip signals, espe- 
cially sporadic E and F signals, 
come in at such a high angle that 
they can sometimes come in over 
reflectors. Large screen -reflectors 
are best. Naturally, the improve- 
ment possible depends on what kind 
of antenna is already being used. 
Simple dipoles and indoor "rabbit 
ears" have such little directivity 
that considerable improvement can 
be effected. 

Except for the obvious cases of 
antenna improvement, it is ques- 
tionable whether much time should 
be spent on elaborate systems to 
eliminate interference of this na- 
ture. The skip condition may be 
over by the time you finish and the 
customer might be unhappy think- 
ing about the cost during the length 
of time before the next similar 
"opening" occurs. However, the 
other benefits of a better antenna 
system might combine with the ad- 
vantage in this respect to sell a good 
installation. It is certainly a valid 
additional argument in those many 
cases where the customer is just 
about getting by with an antenna 
several years old, which should be 
replaced with a more up-to-date 
and sturdier unit in any case. 

ALL OVER 

STANDS for 

NSURPASSED SERvIc 

/e4 
ALL OVER THE U 

UTAH STANDS for UNSURPASSED SERVICE 
Yes, all over the U. S.-Utah stands for Unsurpassed 
Service. 

US-Utah and the Service Man-because Utah stands be- 
hind you-the Service Man. 

Utah stands behind you-with a speaker name that for 
over 30 years has signified the finest in quality, design, 
engineering and production. 
Utah stands behind you with a speaker that gives installa- 
tion performance. You can sell customer satisfaction with 
a Utah-because Utah gives performance satisfaction. 
Utah stands behind you-with a secure source of supply. 
Leading jobbers all over the U. S. handle Utah-because 
Utah has the finest and widest line of replacement speak- 
ers available to the trade. 

Utah is your one, complete sat- 
Utah your one complete speaker 
source auto * Rear Deck Kits * 
Standard Replacement * Televi- 
sion * Public Address * High 
Fidelity * Outdoor * Inter-Com 

Wood & Metal Baffles 

isfactory speaker source. When 
you order speakers today - 
THINK-then order Utah. 

Get your FREE copy of the latest 
Utah Catalog S-157 listing over 100 
replacement speakers. 
Available at your distributors or 
write direct. 

RADIO PRODUCTS CORPORATION 
HUNTINGTON INDIANA 

Export Dept. Fidevox International, Chicago, Illinois 

SERVICE MEN KNOW THERE IS JUST ONE 

HUSH 
Reg. U. S. Pat. Off. 

Chemically engineered for tuners and 
switching mechanism 

Hush comes in a 6 oz. pressure can with sufficient pressure 
to reach all contacts to wash -away that dirt, leaving clean 
and positive contacts, protected with a lasting lubricant film. 

Husn also available In 2 oz., $2.25 net 8 oz. and 32 oz. containers. 

EVER -QUIET 
neg. U. S. Pat. Off. Pen11. 

Since 1949 the Original Volume Control 
and Contact Restorer 

EVER -QUIET is a free -flowing liquid that leaves no powder 
residue. Scientifically designed to seep around the shaft and 
penetrate the control or potentiometer, cleaning and contacts 
and leaving a safe protecting film. Harmless to metals, wire 
or carbon. Will not affect inductance, capacitance or resistance. 

2 oz. bottle with handy dispenser 794 net (32 oz. size available) 
Sec your distributor or write to 

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 

oulGi«,a 

EVER-OGIET 
CONTROL 

AMu 

CONTACT RESTORE} 

at ANS 

IUORICATES 
PROTECTS 

ev NAU1U AMU 

1 }CADMIC CUATen 

!NFL ANN ABLE 

MIN 
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the specs are the proof... 
the BEST BUYS are E/CO ffi 

for COLOR & Monochrome TV servicing 

"COLOR 
and Monochrome 

DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 
=460 
Factory -wired 

and tested 
$1-250 r9 

Also available as kit Sir 
Features DC Amplifiers! 

Flat from DC -4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct -coupled & push-pull thruout; K -follower 
coupling bet. stages; 4 -step freq-compensated at- 
tenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext. cap. for range to 1 cps); 
pre-set TV V & H positions (30 & 7875 cps); auto. 
sync. ampi. & lim. PLUS: direct or cap. coupling; 
bal. or unbal. inputs; edge -lit engraved lucite 
graph screen; dimmer; filter; bezel fits std photo 
equips. High intensity trace CRT. 0.06 usec rise 
time. Push-pull hor. ampl., flat to 400 kc, sens. 
0.6 rms mv/in. Built-in volt. calib. Z-axis mod. 
Sawtooth & 60 cps outputs. Astig. control. Retrace 
blanking. Phasing control. 

NEW TV -FM 
SWEEP GENERATOR 

& MARKER 

Factory -wired 111995 
and tested 

Also available e6995 
as kit 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately -biased inereductor for 
excellent linearity. Extremely flat RF output: new 
AGC circuit automatically adjusts osc. for max. 
output on each band with min. ampl. variations. 
Exceptional tuning accuracy: edge -lit hairlines, 
6:1 vernier. Swept Ose. Range 3.216 mc in 5 fund. 
bands. Variable Marker Range 2-75 mc in 3 fund. 
bands; 60.225 mc on harmonic band. 4.5 me Xtal 
Marker Ose., xtal supplied. Ext. Marker provision. 
Sweep Width 0-3 mc lowest max. deviation to 0-30 
mc highest max. dev. 2 -way blanking. Narrow 
range phasing. Attenuators: Marker Size, RF Fine, 
RF Coarse (4 -step decade). Cables: output, 'scope 
horiz., 'scope vertical. 

NEW DYNAMIC 

-b.1®® CONDUCTANCE 

Tube & 

' Transistor Tester 

tltttttttt 
ºaa®as 

-,666 
Factory -wired 

and tested $10995 

Also available ; ys 
as kit 69 

COMPLETE with steel cover and handle. 
SPEED, ease, unexcelled accuracy & thorough- 

ness. Testa all receiving tubes (& Color & Mono- 
chrome pic tubes with adapter). Composite indi- 
cation of Gm, Gp & peak emission. Simultaneous 
sel of any 1 of 4 combinations of 3 plate voltages, 
3 screen voltages, 3 ranges of continuously variable 
grid voltage (with 5% accurate pot). New series - 
string voltages: for 600, 450, 300 ma types. Sensi- 
tive 200 ua meter. 5 ranges meter sensitivity 
(I% shunts & 5% pot). 10 SIX -position lever 
switches: free -point connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element 
in leakage test circuit & speedy sel. of individual 
sections of multi -section tubes in merit tests. 
Direct -reading of inter -element leakage in ohms. 
New gear -driven rollchart. Checks n -p -n & p -n -p 
transistors: separate meter readings of collector 
leakage current & Beta using internal dc power 
supply. 

See the 50 EICO models IN 
STOCK at your neighbor- Prices 5% 
hood distributor. Write for higher on 
FREE Catalog T-1 West Coast 

EICO 33-00 Northern Blvd. 
L. I. C. 1, N. Y. 

HIGH FIDELITY SPEAKERS: An 8 -page, 3 - 
color, circular illustrates, describes, and 
gives audiophile net prices of the new 
Cathedral Series comprising 14 speakers 
and one 3 -speaker combination board 
with crossover network. Cletron Inc., 
1974 East 61st St., Cleveland 3, Ohio. 
(ELECTRONIC TECHNICIAN No. 
Bl-1) 

ANTENNAS: 92 different antenna models 
for VHF and UHF, color and black - 
and -white TV; and 10 do-it-yourself 
antenna kits are covered in a 24 -page, 
2 -color catalog. Models are illustrated, 
described and priced. Telco Electronics 
Mfg. Co., 400 S. Wyman St., Rockford, 
Ill. (ELECTRONIC TECHNICIAN No. 
Bl-3) 

PANEL & FLASHLIGHT LAMPS. A new chart 
giving a composite listing, arranged 
numerically, enabling the user to deter- 
mine name of manufacturer, bulb type, 
base, volts, amps and bead color. Bulb 
types are illustrated with physical di- 
mensions. The Radio -Electronic Master, 
60 Madison Ave., Hempstead, N. Y. 
(ELECTRONIC TECHNICIAN No. 
B1-4) 

TRANSISTOR HOME -STUDY COURSE: 10 - 
lessons. Primarily designed for inde- 
pendent service -dealers. Available 
through CBS Tube Distributors or by 
writing to Transistor Course, CBS- 
Hytron, a Division of Columbia Broad- 
casting System, Inc., Danvers, Mass. 
(ELECTRONIC TECHNICIAN No. 
B1-20) 

Ferrodynamics TAPE 

A shatter -proof, high -impact poly- 
styrene container for Sonoramic re- 
cording tapes. Closes tightly for pro- 
tection; has a hinged front that pushes 
the reel forward for accessibility; fits 
into bookshelves; may be stacked on a 
table or hung on the wall. Comes with 

pressure sensitive index labels and a 
tape -time ruler. Some features of Sono - 
ramie Tape are: distortion -free record- 
ings; high resistance to abrasion; and 
maximum performance despite limiting 
factors, such as line voltage fluctua- 
tions, tube age, or condition of record- 
ing head. Ferrodynamics Corp., Lodi, 
N. J. (ELECTRONIC TECHNICIAN 
1-51) 

...watch for new 
catalog No. 5811 

it's terrific! 

[c-çt 

"COMPARE IT 
WITH MERIT" 

MERIT COIL & TRANSFORMER CORP. 
4421 N. CLARK ST., CHICAGO 40, ILLINOIS 

ask the 
"Man -on -the -Roof"' 
why he prefers 

t / 

S N - 50 
CHIMNEY MOUNT 

SNAP -IN TYPE 
with unique U -Bolt INSTEAD 
OF SCREWS for easy one hand 
"Spintite" fastening. Hot Dip 
Galvanized - 12 Ft. Straps. 
two to a set. Same Unique 
U -Bolts used on Snap -In Wall 
Brackets. Also Available with 
Stainless Steel Banding. 

Write for new 1957 catalog 

SOUTH RIVER 
METAL PRODUCTS CO., INC. 

South River, New Jersey 

pioneer & 
outstanding 
producer of 
finest line 
or antenna 
mounts 
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Two -Way Mobile Radios 

(Continued from page 38) 

transmitting service, the telescopic 
antennas cannot be used, because of 
the r -f resistance in the joints, and 
the likelihood of detuning the an- 
tenna by attempting to operate with 
the rod partially telescoped. The dis- 
guised antenna is a solid rod having 
dummy joints. They resemble the or- 
dinary receiving antennas so closely 
that one unit was damaged by a 
service -station attendant, trying to 
make it telescope. 

Lead-ins on these antennas are 
stub -matched, to compensate for 
the loss of length. A special lead-in 
must be built for each antenna. They 
are cut and matched for a particu- 
lar operating frequency. In the 
station wagon shown in Fig. 2, this 
type of antenna was used because 
of the need for a front mount and 
appearance. 

Mounting procedure for this type 
of antenna is similar to that for the 
regular car radio antennas. The unit 
shown in Fig. 6 looks exactly like an 
ordinary antenna. A brace and strap 
in the fender well, helps support 
the greater weight of the solid rod 
against normal driving stresses and 
strains. 

In short, the alert technician can 
find many additional opportunities 
in installation work of this kind. 
With the rapid growth of two-way 
radio in the past few years, and es- 
pecially with the setting up of so 
many Civil Defense radio networks, 
more and more family cars are being 
equipped. Consideration of the cus- 
tomer's point of view paid off in im- 
proved customer relations, more TV 
work and pride in a job well done. 

"I said, there is nothing wrong with your 
set's audio." 

n 

Write for 
the latest 

Oxford catalog 

¡2>_r-aPrl 

OXFORD Components, 
Ince Subsidiary of Oxford Electric Corp, 556 West Monroe Chicago 6, 111 

Erporl: R.b,,n Agencies, New York City In Canada: Allas Radio Corp., ltd., Toronto 

MAKE SURE 
FITS: 

OXFGRE. 
SPEAKERS 
When you order a speaker (for 
replacement or original installa- 

tion), demand units that meet your 
most exacting needs. 

Each OXFORD SPEAKER is "tailor -designed" 
to actually "fit the application." 

The next time you specify speakers, make cer. tain they fit the job by selecting OXFORD .. unsurpassed quality for over thirty years. 

e 

RADI 

TV SPE 

OXFORD Speak- 
ers are used by 
more Original set 
manufacturers - 
find out why! 

DUAL CONE HI-FI 
SPEAKERS 

Oxford's newest 
development to 
provide maxi- 
mum perform- 
ance. For Hi-Fi 
and rear deck 
applications. 

O 8 OUTDOOR SPEAKERS 
AKERS 

For rugged, 
steady perform - 

once under any 
conditions, OX. 
FORD Weather. 
proof speakers ' will meet the 
need. 

PORTABLE RADIO 
SPEAKERS 

More Oxford 
speakers are used 
in portable sets 
than ever be 
fore . , there 
must be reasons) 

For an Ever Increasing Market 

Ilihtta7' we1L- Garage Door Opener 
RADIO CONTROLLED 

Just press the dashboard button ... the 
garage door opens and the light goes 
on. Press again to close and lock se- 
curely. It protects at night and 
during ,ad weather. Any 
membe- of your family can 
open or close the door, as easy 
as ringiig a bell ... and from 
the comfort of your car. 

.a: 

1a,17í` FEATURES: 
* ASSURED RELIABILITY * One year guarantee * Meets F.C.C. Requirements * Easy installation with illustrated 

instructions * Completely automatic safety devices * Operates from over 100 ft. * Low cost; complete package * BUY NOW! 

3100 N. ELSTON AVE. CHICAGO 18, ILLINOIS 
Manufacturers of Electronic Equipment Since 1928 
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SETTER BUSINESS 
is in the cards 

FR -22A 
FASTATCH 
Control Kit 

It's like playing with a stacked deck! The odds are 80 to 1 that you 

can draw the dual -concentric control you need from this kit. Avoid 

delays-avoid extra trips to your distributor. Over 120 different 

combinations can be assembled from this small stock! 
You'll be flush with new profits when you pair these units .. . 

so ante up $30.73 (Your resale price totals $49.55!)-keep a full 

house always-and you can bet you'll end up a big winner. 
Every control factory assembled and tested-all you do is snap 

them together. 
Catalog 30 listing the full line of Centralab products is available 

free from your distributor, or write us for it. 
Centralab products are listed in COUNTERFACTS and PHOTOFACTS. 

A DIVISION OF GLOBE -UNION, INC. 

902A E. KEEFE AVE. MILWAUKEE 1, WIS. 

In Canada: 804 Mt. Pleasant Rd. Toronto, Ontario 

B-5804 

CONTROLS SWITCHES PACKAGED ELECTRONIC CIRCUITS 

CERAMIC CAPACITORS SEMI -CONDUCTOR PRODUCTS 

Your Tax I. Q. 

(Continued from page 64) 

tax return. The fee he charges for 
this service is . . . 

(a) Not deductible since it is a per- 
sonal expense 

(b) Not deductible if you are en- 
titled to a refund 

(c) Deductible in full 

Correct Answers 

1. (b) On leased property, you 
normally spread the cost of improve- 
ments over the shorter period-the 
life of the improvement or the term 
of the lease. Since your lease ex- 
pires in four years and presumably 
the furnishings will have a longer 
life than that, you should be able to 
claim a $250 deduction on your 
federal tax return for this year and 
the next three years. 
2. (c) The money you received 
from the company must be reported 
as income, but you may deduct the 
cost of moving your entire family. 
If the amount the company gives 
you exceeds your expenses, the ex- 
cess is taxable. Conversely, however, 
if your expenses were more than the 
amount received, the difference is 
not deductible. 
3. (a) and (b) are both correct. All 
taxpayers are entitled to a $50 divi- 
dend exemption. A husband and 
wife can combine their exemptions 
and receive $100 in dividends tax 
free, providing the stock is jointly 
owned. The filing of a joint return 
will not qualify them for this double 
exemption if the stock is held in only 
one of their names. 
4. (c) You cannot deduct contribu- 
tions to an organization which 
spends a substantial part of its time 
lobbying or distributing political 
propaganda. 
5. (a) You gained a son-in-law but 
lost a $600 dependency exemption 
for 1957 when your daughter mar- 
ried in November. All is not lost, 
however. If you provided more than 
one-half of your daughter's support 
during the year, you may claim her 
medical expenses as a deduction on 
your return. 
6. (c) Watching television can be 
most relaxing and it might even help 
you to forget your poker losses- 
which is the thing to do because net 
gambling losses are definitely not 
deductible. Net gambling gains are 
taxable as income; so if you won 
money in a football pool or other 
sources, you may use your poker 
losses to offset these gains. 
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"36": 
Most 
Often 
Needed 

Components 
At YOUR 

Fingertips! 
3 pole, 12 position switch individually 
selects :me of the "36" components 
for direct substitution. 
Contain,: 
* 12-1 watt 10% reactor 

front 1C ohm. to 5600 ohms * 12-1/2 watt 10% reamer. 
from 10k ohm. to 3.6 
Mogen... 

* 10-600 vets .apache,. Completely isolated 
from 100-mmfd. to .3mfd. * 1-10.nfd., 430V Electrolytic * 1-40mfd., 430V Electrolytic 

* cor Shoo, lob, or outside service 
AVAILABLE AT ALL PARTS 

DISTRIBUTORS! 

SERVICE 
INSTRUMENTS CORP. 

171 OFFICIAL RD., ADDISON, ILL. 

POPULAR 
SENCORE 
PRODUCTS 

Tron,i,lor 
Tester 
leekege 
Checker 
Filament 
Tester 
Vollage 
Regulator 
Rios Supply 

looking for the 
right replacement? 

you'll find it 
faster in the 

MASTER 
new 1958 edition-world's largest 
electronic catalog only *3.50 at 
your local parts distributor- now 

THE RADIO -ELECTRONIC MASTER 
60 MADISON AVE., HEMPSTEAD, N. Y. 

tt tt lt t ll tt lt t 
SENCORE 
Han d '36'' 

, y 
R -C 

Substitution Unit I 

7. (b) The IRS has ruled that "if 
the repairs do nothing more than 
restore the property to its condition 
immediately before the casualty and 
do not add to (its) value, utility or 
useful life, such repair costs may be 
used as a measure of the value of 
the destroyed portion." Where you 
were going at the time of the acci- 
dent does not affect the deductibility 
of car damages. 
8. (b) Commutation fees are not 
a deductible business expense. The 
cost of going to and returning from 
work, whether it be by bus, cab, 
train or plane, is not deductible 
since it is a personal expense. On 
the other hand, a and c are deducti- 
ble. 
9. (c) Damage to your shrubbery 
caused by children, dogs or errant 
lawnmowers is not deductible. If 
your home or lawn is damaged by 
fire, storm or flood the loss not 
covered by insurance may be de- 
ducted. When large amounts are in- 
volved it is wise to have an expert 
appraisal made immediately after 
the casualty. 
10. (b) Since your son works for 
you, you are not supposed to pay 
social security tax on his wages, nor 
is he required to make contributions. 
If your business is incorporated, 
however, the corporation must pay 
social security tax on his salary. 
11. (a) Your deduction for a 
charitable contribution is the value 
of the gift at the time it is made. 
You are not considered to have 
realized a taxable gain or deductible 
loss when you give property away. 
You may claim a deduction for the 
entire $1,500 so long at this amount 
does not exceed 20 per cent (30 per 
cent in some cases) of your adjusted 
gross income. 
12. (b) The roof is considered an 
improvement, not an ordinary re- 
pair. The cost of replacing the roof 
is deductible as depreciation spread 
over its estimated useful life. 
13. (c) In the absence of fraud or 
substantial understatement of in- 
come, the Government has three 
years from the due date of your 1957 
return to check your return and bill 
you for additional tax. Since the due 
date of most individual returns is 
April 15 and for investigation pur- 
poses all returns are treated as 
though filed on the due date, you 
should be sure to save all check 
stubs and receipted bills to prove 
your declared deductions. 
14. (c) The fee which a CPA 
charges you to prepare a tax return 
or defend the accuracy of your re- 
turn before the Treasury Depart- 
ment is deductible in full if you 
itemize deductions. 

PROTECT 

ALL 
ELECTRONIC 

TUBES 
WITH 

Electronic Tube 

PROTECTOR 
Designed To Protect All Electronic Tubes 
in TV or Hi-Fi Sets, Amplifiers, and Similar 
Electronic Equipment. Will Double or Triple 
Tube Life Including Picture Tubes. 

ATR Electronic 
Tube Protector 
Wolf Model 250 

List Price 6495-DEALER NET PRICE $330 

ATR Electronic 
Tube Protector 
Floor Model 300 

List Price 5645-DEALER NET PRICE $463 

ATR Electronic Tube Protectors will double 
or triple the life of all electronic tubes includ- 
ing picture tube in TV or Hi-Fi Sets, Amplifiers, 
Electronic Organs, and other similar electronic 
equipment. The ATR Electronic Tube Protector 
utilizes a thermal cushion -action principle which 
also protects all other components by elimi- 
nating initial damaging surge currents. The 
ATR Electronic Tube Protector can be used 
with any electronic equipment having input 
wattage of 100 to 300 watts. 

SEE YOUR JOBBER OR WRITE FACTORY 

'./NEW MODELS V'NEW DESIGNS V'NEW LITERATURE 
"A" Battery Eliminators, DC.AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION i RADIO CO. 

Zooluv Ps.d arc Slott F931 
SAINT PAUL 1, MINNESOTA, U. S. A. 
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MUTE 
CLEANS 
BETTER 

PROTECTS 
LONGER 

THE ALL PURPOSE 
TUNER & VOLUME 
CONTROL TONIC 

PREFERRED BY 
TECHNICIANS 
EVERYWHERE 

A HIGH QUALITY 
ALL PURPOSE 

CLEANER PLUS 
LONG LASTING 
PROTECTION 

NON -INFLAMMABLE 
NON-TOXIC 

NO POWDER RESIDUE 
NO CARBONTET 

6 oz. 
Spray Can 

$1.95 
It can be used freely while set is in operation. 

by removing the tubes in any television tuner in- 

serted or sprayed directly through the tube sockets. 

Replace tubes, rotate tuner and you are amazed to 

find that reception, definition and lack of dirt in- 

termittence is miraculously taking place before 

your eyes. No smells, no worry of detuning, no fire 

hazards and a guaranteed job without taking the 

tuner apart (that is if condition is due to dirt or 

oxidation). Stops profit stealing call backs. 

ELECTRONIC SOLVENTS, Inc. 
170 North Park St., East Orange, N.J. 

SAVE OVER 50% 
BUILD YOUR OWN 

ALLIED knight -kit 
Printed -Circuit VTVM kit 

Top buy in a VTVM! Printed 
circuit board for easy wiring. 
Features: big 4 ;" meter; 200 
ua movement; zero -center 

onlyscale; polarity reversing 2495 switch; 1% film -type preci- 
sion resistors. Response, 30 

cycles to 3 mc. Input resistance, 11 megs. 
Ranges: AC peak -to -peak v., 0-4-14-40-140- 
400-1400-4000; AC rind v. and DC v., 0-1.5-5- 
15-50-150-500-1500; ohms, 0 -1000 -10K -100K; 
1-10-100-1000 mega; db scale, -10 to +5. 
Includes all parta, tubes, battery, test leads 
and portable case, 734 z 5% z 43,4". Shpg. wt., 
O lbs. 
Model 83Y125. Net only $24.95 

ORDER TODAY! 
(Price Net F.O.B. Chicago) 

404 -PAGE ALLIED CATALOG 

Lists dozens of other low-cost 
ALLIED Knight -Kit test instruments, 
plus the world's largest selection 
of parts and equipment for serv- 

ice work. Write for FREE copy. 

Bta 
en ALLIED RADIO, Dept.25-A8 81i 

11.11100 N. Western Ave., Chicago 80, III. B 
Send Kit No. 83 Y 125. $--_--enclosed. 

O Send FREE 404 -Page ALLIED Catalog. 

Nam 

Address "injBliiiiiiiiiBll 

"Consumer Reports" 

(Continued from page 34) 

pointer -indicator from the actual 
frequency being received. This can 
be important in locating stations 
that are close in frequency. The 
smaller this figure, the more accu- 
rate the tuning indication. 

Harman-Kardon Bogen Sherwood Pilot 

0.07 mc 0.3 mc 0.2 mc 0.03 mc 

CU did not explore tuning accu- 
racy to any important degree in 
their report. 

Summary 

In addition to showing the differ- 
ences between our test findings and 
CU's, this report has provided the 
manufacturers with specific data for 
making still better products. Con- 
structive action, such as the manu- 
facturers' circuit modifications 
noted, is the outgrowth. 

We do not believe that if we pur- 
chased 4 more of these same tuners 
we would necessarily obtain the 
same test readings, or even the 
same relative readings from one 
tuner to the next, but such differ- 
ences are not critical to the ear. 
These differences usually are not 
large since they would fall within 
the manufacturer's production tol- 
erances. However, the various 
makes of tuners are close enough in 
overall performance to cause 
changes in rank on the basis of very 
small performance differences. 

It should be of interest for us to 
summarize, in first (best), second, 
third, and fourth place orders how 
the 4 tuners compared for each of 
the test criteria. Measurements with 
almost the same readings will be 
considered tied for a given place. 
Perhaps, this summary, as much as 
anything else, will dramatize our 
belief that no one of these tuners 
deserves to be singled out as a best 
buy, while the other three are rele- 
gated to a second "checkless" eche- 
lon. They are good tuners capable 
of providing much listening pleas- 
ure to high fidelity enthusiasts. 

NOTE: It is not possible to obtain 
an objective composite ranking 
from the following individual test 
rankings. It would be meaningless 
to add up the firsts, seconds, etc., 
since the individual tests are not 
necessarily equal in importance. 
Furthermore, it does not reflect a 
tie third in one test and a fourth 
place in another. Nor does it show a 
weak fourth compared to a close 
fourth. 

Test Rankings 

Test 

Listening 

Frequency 

Response First First First Second 

Sensitivity 
(40 db) * Third Fourth First Second 

Intermodulation 
Distortion 
(40 db) ** Fourth First Second Third 

Regeneration First First First First 

Selectivity First Fourth Third Second 

Hum First Second First First 

Tuning First Third Second First 

* The difficulty of assigning rank- 
ings is illustrated here. Positions 
are based on tests at 40 db quieting. 
However, if "the best" figure were 
used, the one for 20 db, Bogen 
would be second and Pilot fourth. 
* * Here again if we sought "the 
best" or minimum figure, Sherwood 
would be first. The 40 db 30% mod- 
ulation test was chosen because it is 
a representative situation for actual 
listening. However, this same test 
at 80% modulation would place 
Pilot second and Sherwood third. 
When tuned by the set's own indi- 
cator, AFC on, Pilot would be first. 
It depends on the user's technique 
and reception conditions. This 
should underscore the need for be- 
ing very specific when rating each 
capability of each tuner. 

Harman- 

Kardon Bogen 

First First 

Sher- 

wood Pilot 

First First 

Contest Winner On the Town 

One of the first stops for the grand 
prize winner of the Pyramid Serv- 
icemen's Twist -Mount Contest was 
New York's Gaslight Club. Shown is 
Burton Browne telling an amusing 
story to Mr. and Mrs. R. Berthold, 

Springfield Gardens, N. Y. Mrs. 
Browne (right) is also interested. 
Berthold won $100 in cash, and a 
weekend at the Waldorf in New 
York. Pyramid Electric Company, 
North Bergen, N. J., sponsored the 
contest and were hosts for the eve- 
ning. Burton Browne Advertising is 

their agency. 
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"Why, Rudolph! 
You're almost human 
since we bought the 

JENSEN NEEDLE". 

BINDERS FOR YOUR 

ELECTRONIC TECHNICIAN 

. . to keep your copies for 
convenient reference 
$3.25 each-Postpaid 

Canada-please add 50(6 for addi- 
tional mailing costs 

ELECTRONIC TECHNICIAN 
480 Lexington Ave. 
New York 17, N. Y. 

Please ship .... "ELECTRONIC 
TECHNICIAN Magazine Bind- 
ers." I enclose $ 

(please print) 

Name 

Street & No. 

City Zone .. State. 

INDEX TO ADVERTISERS 

January, 1958 

Aerovox Corp. 
Allied Radio 
American Television & Radio Co. 
Amphenol Electronics Corp. 

B & K Manufacturing Co. 

CBS-Hytron 
C. D. R. Rotors 
Centralab Div., Globe -Union, Inc. 
Channel Master Corp. 
Chemical Electronic Engineering, Inc 
Cleveland Institute of Radio -Electronics 

12 
70 
69 
16 

51 

45 
27 
68 

9 
65 
61 

Delco Radio Div. of General Motors 49 
Deutschmann Corp., Tobe 26 

EICO 66 
Electronic Solvents 70 
Electronic Technician 58, 71 
Electro Products Laboratories 22 
Electro -Voice, Inc. Cover III 

General Cement Mfg. Co. 62 
General Electric Co. 10, 11, 19 
Guide Lamp Div., 

General Motors Corp. 18 

Heath Co. 53 

Institute of Radio Engineers 13 
International Resistance Co. 6 7 

Jensen Industries 77 

Kester Solder Co. 59 

Mallory & Co., Inc., P. R. 56, 57 
Merit Coil & Transformer Corp. .... 66 

National Radio Institute 71 

Oxford Components, Inc. 67 

Perma-Power Co. 67 
Philco Corporation 23 
Planet Sales Corp. 60 
Precision Apparatus Co., Inc. 20 

Quam-Nichols Co. 63 

Radio Corporation of America 8, Cover IV 
Raytheon Manufacturing Co. 28 

Service Instruments Corp. ... 58, 62, 69 
Simpson Electric Co. 24 
South River Metal Products Co. 66 
Sprague Products Co. 41 
Sylvania Electric Products, Inc. .... 2, 3 

Triplett Electrical Instrument Co. . 17 
TungSol Electric, Inc. 54, 55 
Turner Co. Cover II 

United Catalog Publishers 
University Loudspeakers, Inc. 
Utah Radio Products Co. 

69 
47 
65 

V -M Corp. 25 

Walsco Electronics Manufacturing Co 52 
Webcor, Inc. 4, 5 
Westinghouse Electric Corp. 72 
Wright Steel & Wire Co. 59 

Xcelite, Inc. 58 

Zenith Radio Corp. 14, 15 

While every precaution is taken to 
insure accuracy, we cannot guarantee 
against the possibility of an occasional 
change or omission in the preparation 
of this index. 

A Faster Way to 

Reach the Top 

in TV Servicing 

You get 17" Picture Tube, all compo- 
nents for Television Receiver, 5" Oscil- 
loscope, Signal Generator as part of 
NRI's Professional TV Servicing training 

NRI All Practice Method Trains 
You in Spare Time to Fix TV Sets 
Quickly, Correctly, Confidently. 
If you know basic theory, either from Radio or TV experience or training, NRI's Professional 
TV Servicing Course can train you to go places faster. This is 100% learn -by -doing, practical 
training. You learn how experts diagnose de- fects quickly. You get actual experience align- ing Television receivers, discovering causes of complaints from scope patterns, learn to know 
the causes of defects, audio or video; accurately, 
easily ... and how to fix them. 

NRI IS THE OLDEST AND LARGEST 
HOME STUDY TV- RADIO SCHOOL 

Over 40 years' experience and the record and reputation of NRI back up this learn -by -doing 
Professional TV course. TV servicing has only started to grow. New sets, new developments, 
portables, color TV make this a golden oppor- tunity for the man who is trained to service 
sets quickly and correctly. 

COLOR TV BOOK SENT EARLY 
Soon after you enroll you also get color TV lesson with illustrations in full color. This course is not for beginners, but for men who realize the need for planned practical training so they can keep up with new developments-get ahead faster. Mail coupon today. NATIONAL RADIO INSTITUTE, Dept.8AEST. Washington 16, D. C. 

r- SEND for FREE BOOK-, 
NATIONAL RADIO INSTITUTE 
Dept. 8AE8T, Washington 16, D. C. 
Please send me FREE copy of "How to Reach 
the Top in TV Servicing." I understand no 
salesman will call. " 

Name Age. - _ 

Address 

City. _Zone._ _State_ 
Accredited Member National Home Study Council 

a..- 
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WESTINGHOUSE HELPS 
TV SERVICEMEN 

"GET A FAIR SHAKE!" 
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FREE: 

JI 

"Build Consumer Confidence" Promotion 

Today most people are unaware of the buy they get in 

TV and radio service. Now, Westinghouse helps you edu- 

cate them with a program designed to win you friends and 
influence sales! You get a complete kit free! Keystone of the 

promotion is the mailing piece shown left. It describes how 

many hundreds of parts there are to check ... how much 
knowledge it takes to be a serviceman ... equipment 

costs ... etc. It shows how TV servicemen, like doc- 

tors and lawyers, constantly study to keep up with 
advances. In addition you get window displays, 

streamers, everything you need - all free! Don't 
wait, put this promotion to work for you now .. . 

CALL YOUR WESTINGHOUSE DISTRIBUTOR 

YOU CAN BE ,Westin house SURE-IF to 
Electronic Tube Division Elmira, New York 
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Jiee.rofez 
DIAMOND 

POWER -POINT* 
Look at these substantial savings! 

MODEL 56Ds, one 1 -mil dia- MODEL 76Ds, one 1 -mil dia. 
mond, one 3 -mil sapphire tip. mond, one 3 -mil sapphire tip. 
Was, $21.50 list. NOW, ONLY Was, $21.50 list. NOW, ONLY 
$16.50 list. Color Code: Orange. $16.50 list. Color Code: Pink. 

THREE POWER -POINT Mounts, SEVEN Color -Coded POWER. 
POINT Cartridge/Needle Units-That's Your Complete Line! 

These are the POWER -POINT mounts: 

Model PFT-1, fixed mount, Model PT -I turnover 
$ .50 list, mount, $1.00 list. 

These are the other 
color -coded POWER - 
POINT units you sell 
at a PROFIT! 

BLACK-Model 
53-3, two 3 -mil 
sapphire tips- 
$3.95 list. 

RED-Model 51- 

_ 
1, two 1 -mil sap - 

Il phire tips-$3.95 
list. 

BLUE-Model 56, 
1S` one 1 -mil, one 3- 
j` mil sapphire tip 

-$3.95 list. 

Model PT -2, turnunder 
mount, $1.00 list. 

assommlyeilll 

GREEN-Model 
52-2, two 2 -mil 
sapphire tips- 
$3.95 list. 

WHITE-Model 
76S, one 1 -mil, 
one 3 -mil sap- 
phire tip-$4.25 
list. 

POWER -POINT (U.S. Patents D108347, 2793254) is the unique miniaturized 
unit containing BOTH a fresh ceramic cartridge and jeweled playing tips. 

CALL YOUR E -V DISTRIBUTOR TODAY! 

ELECTRO-VOICE, INC. - BUCHANAN, MICHIGAN 



RCA talks picture tubes 

to your customers 
... presell s 'em for you! 

j¡, 

Some Important "Dos" and "Don'ts" 

For Every TV Set Owner 

Don't wait until the all-important Picture Tube "goes" completely, 

before replºcing it. be 

The Picture Tube is the heart of your set. A poorwith 

can 

or outworn 
rna 

tu 
to e - 

can spoil your TV pleasure. A reputable brand tube, 

mark you know, can often make an older TV even better than new. 

Don't accept "just as good". 

Don't buy on "price" alone. yourr warranty 

Don't forget to ask the TV 
standarrvice 

technician 
among name manufacturers 

cord --12 months is virtually 
warranty is only as good as the company. 

today. And don't fort - 
behind it. 

Do specify an RCA Silverama Picture 

Tube for replacement. 

RCA makes an RCA Silverama Replace- 

ment Picture Tube for virtually every 

make of set. It's the very same tube used 

itn,many of the new 1958 sets. It incorpo- 

rates every great advance in tube making. 

It costs no more than other top-quality 

tubes. And, RCA backs up every Silver - 

ama with a full year's warranty. 

Super Aluminized @ Daylight Clear 

FA k 

PICTURE TUBES 
RCA Electron Tube Do.ntonn, Harrison. N. J. 

v 

Frequent, straight -from -the -shoulder ads like this will appear 
in TV Guide...reaching 5,300,000 TV families coast to coast 
during 1958. The ads are designed to acquaint the public with 
facts about picture tubes and will prove helpful in 
impressing your customers with the importance of asking 
for top-quality, brand name tubes. 
These ads will also continue to build acceptance for 
Silverama Picture Tubes-tubes that are noted for trouble -free 
performance and customer satisfaction. See your RCA 
Tube Distributor for your copy of the newly revised RCA 
Silverama Picture Tube Replacement Chart. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 


