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BUY MORE WAR BONDS -YOUR INVESTMENT IN AMERICA 

WEBSTER 
111- 

/.. 

CHICAGO 
.w 

WESTE PRODUCTS 

The former Webster Products organization and 
facilities will be retained intact and will operate 
as the Electronics Division of Webster -Chicago 
Corporation. This division is now manufacturing 
dynamotors and voltage regulators for the war 
program. 

For peacetime production, the Electronics Division 
will resume manufacture of Webster Record 
Changers as well as several new, but related prod- 
ucts, already designed and ready for postwar 
production. Watch for later important technical 
and merchandising information over this new 
signature. 

WEBSTER CHICAGO 
Again Postwar, You Will Find ELECTRONICS 
Webster Record Changers in DIVISION 
High Quality Combinations 3825 ARMITAGE AVENUE, CHICAGO 47, ILLINOIS 

BUY MORE WAR BONDS -YOUR INVESTMENT IN AMERICA 
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HE'S GETTING TO BE 

,the Radio Amateur Market 
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The radio amateur will attain new stature in the postwar years. Back from 

;he war will come thousands of highly trained signal and communications 

veterans who will want to continue their forward progress in radio. These . 
men will be looking for Hallicrafters equipment-the radio man's radio. BUY A WAR 

BOND TODAY! 

hallirrafters RADIO 
t 

fHE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A. 
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EDITORIAL 
THE discussion of Service Men quali- 

fications in the article Hiring Service 
Men in the February issue of SERVICE 

appeared to minimize the importance of sell- 
ing ability, a requisite which should have 
been stressed, according to many comments 
received. Discussing this factor, one depart- 
ment store manager said that a successful 
Service Man must use a salesman's ap- 
proach to repair problems. To service 
effectively, the Service Man must be able 
to discuss receivers and installation prob- 
lems tactfully. The Service Man is a 
representative of the store, said this execu- 
tive, and as such is actually responsible 
for sealing sales, present and future. 

Wise words! 

UNUSUAL data concerning causes of 
set failures and time spent on differ- .ent types of repairs were disclosed in 

a survey recently completed by Sylvania. 
Analyzing the survey Frank Mansfield 
said that seven components were generally 
responsible for failures. These were, iii 
their order of importance: tubes, conden- 
sers, power supplies, tuning systems, i -f 
coils, r -f coils and filters. Humidity was 
cited as the major cause of component fail- 
ure. He reported that 40% of all repairs 
can be made either with tubes alone, or 
mechanical or electrical parts, or labor. 
Analyzing this further, he revealed that 
52% of all repairs require tubes; 63%r 
require electrical parts; 31% require me- 
chanical parts; and 44% are pure labor 
problems. 

DETAILED time records are now a 
must in Service shop practice, OPA 
has ruled. Hereafter you'll have to 

show time charges on all invoices, if you 
operate on an hour -charge basis. And your 
records will have to carry this information 
too. The nine regional offices of OPA 
have been given authority to study your 
books and act on any complaints. The 
ruling became effective March 19! 

SOUND system interest increases daily. 
We have learned that an intensive 
project to promote the use of sound 

systems in schools is being planned by a 
special RMA school sound systems com- 
mittee. The program will be conducted 
in cooperation with the U. S. Bureau of 
Education. 
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Feast your eyes on this mighty, 100 -passenger 
airliner! When peace conies, a giant fleet of its 
sister ships will girdle the globe for Pan Amer- 
ican World Airways. And in each of them will 
be the best electronic devices to come out of 
the war, equipped with famous Raytheon high- 
fidelity tubes! 

Raytheon tubes have been used for years by 
Pan American, and it is because of their proven 
performance, fine reception and complete de- 
pendability that they were selected to play such 
a vital role in this great company's future oper- 
ations. The assignment is hut one of hundreds 
of postwar applications for which Raytheon 
tubes have been specified by America's radio 
and electronic industries. 

ts 

81 : 
> 

. r 

When tubes are more readily available for 
civilian use, Raytheon will offer radio service 
dealers the finest tubes in its history ... tubes 
combining long prewar experience with out- 
standing wartime development. And that's 
not all. They'll be backed by a Raytheon 
merchandising program that will be the most 
beneficial ever offered you. Keep your eye 
on Raytheon ... for greater postwar profits! 
Increased turnover and profits .. . 
easier stock control... bet ter tubes 
at lower inventory cost ...these 
are benefits which you may 
enjoy as a result of the Ray- 
theon standardized tube 
program, which is part 
of ourcontinued plan- 
ning for the future. 

Raytheon Manufacturing Company 
RADIO RECEIVING TUBE DIVISION 

Newton, Mass. Los Angeles New York Chicago Atlanta 

Ustee to 
"MEET YOUR NAVY" 
Every Saturday Night 

ENTIRE BLUE NETWORK 
Coast -to -Coast 

181 Stations 

m 

MVI licúri 
sYigk prideer 

ELECTRONIC AND RADIO TUBES 
All Four Divisions Have Been Awarded 

Army -Navy "E" With Stars 

'VOTED TO RESEARCH AND THE MANUFACTUR E OF TUBES FOR THE NEW ERA OF ELECTRONICS 
SERVICE, APRIL, 1945 3 



Selector Switches 
are available to servicemen and experimenters 
in kit form ... or standard, completely assem- 
bled árid individually cartoned. 
Insulation ... either steatite or bakelite. 
All switches have double -wipe contact termin- 
als for long life and have a consistently low 
contact resistance of less than 21/2 milliohms 
and are completely self-cleaning. Index is posi- 
tive with 30° between each rotating position. 
Switches are also available for transmitter use. 

Send for illustrated Catalog No. 24. .'ab n. . 

Division of GLOBE -UNION INC., Milwaukee 

Producers of VARIABLE RESISTORS - SELECTOR 

SWITCHES - CERAMIC CAPACITORS, FIXED 

AND VARIABLE - STEATITE INSULATORS - 
AND BUTTON -TYPE SILVER MICA CAPACITORS. 
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The reproducer unit in this loud speaker was espe- 
cially developed by JENSEN for use in the intercom 
systems in navy vessels. It reproduces speech 
clearly and sharply through high levels of noise. 
Ruggedly built, it withstands extreme shock and 
vibration, and is weatherproof against severe 
weather exposure conditions, dust and smoke .. . 

Like all JENSEN military models, this speaker is built 
around the most powerful permanent magnet mate - 

rial ever developed, 4/N/e0 5 as all JENSEN PM 
Speakers will be when conditions permit. 

Now being introduced for the intercom systems on 
trains, and specifically designed for that purpose, 
this particular model has many possibilities for use 
wherever a heavy, rugged speaker with clear, sharp 
speech reproduction is needed. Write for complete 
engineering data on this speaker. Samples can be 
furnished on proper priority. 

SPEAIKER'S WITH 
` ,ientrlt;jf4 rtrr 11,e4ra aold /lai4e0w/tvce nf' ..71éoadEüsr &juiodepat 

ENSEN RADtO_MANUfACTUiE,iN ,COMPANY A 4.g0J,S9U.T11-_LARA,WEyA,VENUE, CHICAGO .36,,IL.LIN01?S, 
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He has mastered his craft. Each movement of his sure, deft hands 
adds Meissner quality to the precision electronic equipment he 

builds. Dedicated to the armed forces today, tomorrow his 

skills will mean Meissner precision -built products for you. 
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They live in the future! Through their hands pass the work 

of Meissner's "precision -el," embodied in Meissner pre- 

cision -built electronic equipment now going to our armed 

forces. Many of the parts they now handle as part of their 

daily routine will mean new comforts in postwar living. 

MT. CARMEL HAS 

AN EYE TO THE FUTURE 

"Personnel" is an outmoded word in the little city of 

Mt. Carmel, Ill. Why? Because it has been replaced by 
"precision -el," a word that more aptly describes the 
men and women whose skills and enthusiasm produce 
Meissner precision -built products for a world at war 

and who will soon help rebuild a world at peace. 
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A scene "Behind the Front" Skilled Meissner workers are turning out vital 
electronic war equipment. Their "know-how" means dependable weap- 
ons for our boys at the front now - it will mean better performance 
for you in tomorrow's products. 

"Step Up" Old Receivers! 

These Meissner Ferrocart 
1. F. input and output 
transformers are getting top 
results in stepping up per- 
formance of old worn re- 
ceivers. Special powdered 
iron core per mits higher "Q" 
with a resultant increase in 
selectivity and gain, now 
available for frequency 
range 127-206. Ask for num- 
bers 16-5728 input, 16-5730 
output. List $2;20 each. 

J 

MANUFACTURING COMPANY MT. CARMEL, ILL. 

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 
Export Division: £5 Warren St., New York; Cable: Simontrice 
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"EVEREADY' 

INI-MAY 
TIIAOIMARK 

RADIO iiBii 

PREVIEW OF A STARTLING NEW 

FARM TYPE BATTERY 

OLD 
The present No. 748 11 -volt "A," 90 -volt "B" A -B Pock 

Dimensions, 15 13/16" x 6 15/16" x 4 15/32" 
Weight, 23 lbs., 11 ox. 

NEW 
The New No. 758 11/2 -volt "A," 90 -volt "B" A -B Pack 

Dimensions, 10 11/16"x 6 13/16"x 4 1/8" 
Weight, 16 lbs., 13 ox. 

30% SMALLER, LIGHTER 

-BUT SAME CAPACITY! 

Ls GIVES YOU an advance look at the latest "farm -type" teries which will appear after the war. Look to National 
Iradio battery to be developed by National Carbon Company. Carbon's exclusive construction, used in the "Mini -Max" bat - 
A revolutionary construction makes this smaller, lighter tery, for more and equally important news to the trade. 
"Eveready" "Mini -Max" battery a reality. Actually it is a 
good 30% more compact than the present No. 748 A -B Pack. 
Yet not one bit of capacity has been sacrificed in achieving 
a valuable reduction in size and weight. 

The advantages of this more compact battery will be ob- 
vious to you. The way is paved for smaller, less expensive 
battery -operated radio sets. And these sets will have the 

1advantage of being far easier to move about from room to 
The way is likewise paved for sets of the present size 

/ I 
utilizing the space saved by the new battery to use larger NATIONAL CARBON COMPANY, INC. speakers giving improved receptivity and tonal qualities. 

Unit of Union Carbide and Carbon Corporation 1,, Both add up to a greater demand for farm -type radios and 
Tan important increase in business for you. 

This newcomer, known as the "Eveready" No. 758 A -B The trade -marks "Eveready" and "Mini -Max" distinguish products l Pack, is only one of many improved types of "Eveready" bat- of National Carbon Company, Inc. 

BATTERIES 

General Offices: NEW YORK, N.Y. 
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SP AGUE TRADING P 
A FREE Buy -Exchange -Sell Service for Radio Men 

REPLACING WET 
¢q ELECTROLYTICS 

_ 
..it.:,\- 

WITH DRYS 
5: >k In many cases-particularly in old 

o- . - sets-you can use Sprague Atoms 
(midget drys) in available Victory Line 
types to replace unavailable wet electro- 

lytic capacitors. Atoms stand the gaffs 
A few precautions should, of course, be 
observed, and these are described in the 
Sprague "Victory Line" Catalog C-304. 
Write for your copy today. 

13) 

FOR SALE OR TRADE -5 years of 
Merchants_ Illustrated. 1940 to 1945. Sell 
or trade for radio eqpt. Morton Bard - 
field, 4 Brinsley St., Dorchester 21, Mass. 

WANTED-Hawaiian, Tahitian and South 
Sea phono records, must be new. Send 
list. Itobt. J. Neu, 4359 N. 48th St., 
Milwaukee 9, Wise. 

WANTED-Late model tube tester, prefer- 
ably Triplett, also speaker for model 70 
Philco radio. A. W. Johnson, Wakefield. 
Nebr. 

WANTED - Voltohmmeter, oscillograph, 
OW generator, typewriter, etc. llave 
available 12SAT, 85Z5, and 50L6 tubes 
for trade only. Radio Repair Service. 
9313 Olympic Blvd., Beverly Hills, Calif. 

WANTED-Phono motors, any quantity:- 
also 1-12-25-50-117 volt tubes, new and 
In sealed cartons. Leading Radio Service, 
114 E. Third St., Mount Vernon, N. Y. 

WILL BUY FOR CASH-lA7GT. 5016, 
3525, 45Z5, 1171. or P7, 2525, 25Z6, 43, 
80. 357.3 tubes. Must be new, in sealed 
cartons. H. Stein. 456 Bedford Ave., Mt. 
Vernon, N. Y. 

WANTED-AM-Tuner. Have 1 - 12" 
Jensen hl -fi PM speaker to trade. Paul 
Stleglltz, 4455 Broadway, New York 33. 
N. Y. 

TO TRADE-Bliley 1000 kc Xtals, "AT" 
sub, frequency standard Xtals, in metal 
tube mounting, A-1 condition. Will swap 
one for 913 C.R.T., two for a 902 C.R.T., 
and three for a 906 C.R.T. Must be A-1.. 
K. Kelly, RI' 3/c, Apt. 307, 4940 So. 
Blackstone Ave., Chicago, Ill. 
WANTED - Test aunt., meters, etc.; 
Rider's manuals, complete or single vole., 
service manuals, etc. Describe fully. AU 
letters answered. Cloverly Heights Radio 
Service, 1113 Hudson St., Harrisburg, Pa. 

FOR SALE-Clough Brengle UE Uni- 
meter M.A. 1, 10. 100 amp. 0 to 2 a -o 
volts or output 15, 150, 750 d -c volts 
10, 100, 1000, 4 resistance ranges 1 to 2 
mega., capacity to .1 mfd. $20. J. 
Schafer, 8 Alwyn Ter., Rutherford, N. J. 

WANTED-Tube tester to handle most of 
the latest tubes, also all -wave sig. gen- 
erator, a -c or battery operated. Describe 
fully. Stoughton Sales & Service, 310 E. 
Main St., Stoughton, Wisc. 

WANTED FOR CASH-Home recorder & 
record player or record player. Also want 
records. John Raposa Jr., 167 Washing- 
ton St., Fall River, Mass. 

FOR SALE-Asiatic crystal pickups; pho- 
no motors; magnetic pickups; RCP 411 
multltester; oscilloscope, meters, test eqpt., 
audio and power transformers, PA system. 
etc. Write for complete list. Lifetone 
Laboratories, 2013 Peoria Ave., Peoria. 
111. 

FOR SALE-Bug key, excellent condition, 
$7.50. Cadet Cpl. Bob Butters, Missouri 
Military Academy, Mexico. Mo. 

FOR SALE-Solar BQC 1-60 condenser 
tester, A-1 condition with instructions & 
test leads. Test all condensers. $15. 
Harry's Itadlo Service, East Setauket, 
L. I.. N. Y. 

FOR SALE-Radio tubes at OPA ceilings. 
Send for list. Crose Radio Service. 901 
W. Touity, Park Ridge, III. 

FOR SALE-Latest model Meissner anal- 
yst, slightly used. $95. Bridgehampton 
Radio Shop, Bridgehampton, N. Y. 

FOR SALE OR TRADE-One Dynamotor. 
type used in Majestic radio model 114; 
also 2 power transformers, prl. 115v a -c. 
sec. 600v a -c. Will trade for late tube 
tester, sic, generator, or V -O -I11 com- 
bination. W. Bredbenner, Jr., 232 E. 8th 
St., Berwick, Pa. 

WANTED -9X-28 or SX-32 Hallicrafter 
comm. receiver with matched speaker. 
Would take SX-25. Cash.' Sgt. Calvin 
White, 11g. Ba. 623 F.A., Oban. Bn., Ft. 
Sill, Okla. 

WANTED-Supreme 585 diagnometer, also 
581 sig. generator. J. R. Morrison, 545 
St. Paul's Pl.. Bronx 56, New York, N. Y. 

FOR SALE-Raytheon tubes: 3-1A6; 23- 
2A6; 4-2B7; 7-32; 4-33; 2-48; 4-52; 4-82 
and 1 -BR. T. Dempsey, 14497 Bringard 
Dr., Detroit 5, Mich. 

WANTED-Good radio signal generator. 
Describe fully. Thomas C. Powell, 10812 
Massie Ave., Cleveland 8, Ohio. 

WANTED -0-200 milliammeter; any good 
oultitester, also meter with a VTVM cir- 

cuit designed to fit the meter. Leslie F. 
Bay. Snoqualmie, Wash. 

WANTED-One 70L70T tube. Chas. 
McClung, 45 Victor Ave., Highland Park 
3. Mich. 

WANTED-Philco 077 signal generator: 
also 027 vac. tube voltmeter & circuit 
tester. Must be A-1 condition. Wm. E. 
Ward, Box 204, R.F.D. #2, New Bed- 
ford, Mass. 

FOR SALE-Complete radio shop with 
Instruments. A bargain. Varela Radio 
Shop, 24 Barcelona St., Guayama, Puerto 
Rico. 

URGENTLY NEEDED-One 0-1 milliam- 
meter with or without universal scale. 
J. Farkas. 929 Inman St., Akron, Ohio. 

WANTED-Hick'ok 155 traceometer; 510X 
set -tube tester; Precision 920P set -tube 
tester; Superior channel analyzer; com- 
plete set hiders. have for sale Meissner 
FM adapter with 8 - 6v tubes, new. 
$35 postpaid. Soundways, 560 Walnut St., 
Fall River, Mass. 

FOR SALE-Rider's "Tile Cathode Stay 
Tube at York"-"Oscillator at Work"- 
"Frequency Modulation"-"Automatic Vol- 
ume Control" and "Automatic Frequency 
Control Systems." All for $6. 1.. Hague, 
2804 - 33rd Ave., Astoria, L. I., 2, N. Y. 

FOR SALE-Weston battery operated sig. 
oscillator, #662; also Iloyt =100 tester. 
reads 0-10 d.c. milliamps; 0-6 and 0-24 
volts d -c. Arthur Abrahantsen, 2633 John- 
son St., N.E., Minneapolis 13, Minn. 

WANTED - Hallicrafters SX24, 920R. 
S191t or Sky traveler for cash. Have 7 - 
tube home made upright panel 80-160 
meter CW or phone transmitter for trade 
or for cash sale. Write for details. Neat 
Radio Service, Box 26, Winchester. Ill. 

TUBES FOR SALE at OPA list: 2-31 
7-37; 2-2B7; 2-6B8; 1-6C8; 1-69Ií7 
1-6SL7; 1-6Z7; 2-7E1; 2-7H7; 1-7117 
I -7E6; 2-12B8; 5-7A I; 4-7A5; 2-12A5 
1-12SC7; 2-XXF51; I -14J7; 1-14Y7 
2-14N7; 5-39/44 and 2-2051. Radio Ser- 
vice Lab., Box 314, Benkelman, Nebr. 

FOR SALE-Two Jensen pert -dynamic 
speakers with PAR -8 driver unit, used 
but perfect, $25 each. Four Atlas metal 
battles with Jensen PM 12c speaker units. 
used but perfect, $17.50 ea. with matching 
trans. Want portable record player. Acker- 
man Sound Service, ]lox 26, Storm Lake. 
Iowa. 

WANTED-Hammarlund HQ -120X in good 
condition. Cash. Pvt. Jos. Zukanikas 
33182926, c/o APO -94, c/o P.M., New 
York, N. Y. 

WANTED-Itider's manuals vols. 6-8-12. 
State price & condition. Miller Radio 
Service, 927 W. Jackson St., Macmob, Ill. 

FOR SALE OR TRADE-New AC -DC in- 
verter, input 32v, output 110v, 100 watt 
capacity. Want good condenser tester, v.t. 
voltmeter, tubes, guns, or what have you. 
Seifert Motor & Imps. Co., Utica, Minn. 

FOR SALE OR TRADE-Instructograph 
Jr. with tapes. Want phonographs, phono 
pickups, cantera or what hace you? Arlo 
Herrick, U.S.N. V-12 Unit, Little Cam- 
pus, Austin 18, Texas. 

WANTED-Echophone 16C-1. Tom Vasko, 
1163 Brentwood Road. Cleveland fits. 21, 
Ohio. 

WANTED-Radio parts, test eupt. etc. 
Have Colt 38 special to trade. Earl R. 
Fry, 1311 E. lib St., Winfield. Hans. 

WANTED-Tube tester to handle modern 
tubes. in good condition, also good sig. 
generator. Cash. H. E. Moore, 13 S. 
Dubuque St., Iowa Clty, Iowa. 

WANTED-Halicrafter 5X23, SX25 or 
similar. Will trade test eqpt., tubes. 
Rider manuals 1 to 10, also llv AC 250 - 
watt generator or pay cash, Evan W. 
Edwards, 57th & East Ave., Rt. No. 2. 

1 La Grange, III. 

WILL TRADE hard -to -get tubes for good 
signal generator, preferably Superior 1230 
or similar. Milton Kalashian, 2 Congreas 
St.. Newburyport, Mass. 

URGENTLY NEEDED-a precision 
832-A; Radio City 446-A or similar AC - 
DC V -O -M. Have AA3-V3 and AAS- 
MltO priority. Cash and critical tubes. 
Also want Knight 7 -watt 3 -tube amplifier 
No. 93-010 with or without tubes, etc. 
Cash. Ronald K. Brokiof, 188 Blaine St., 
Johnstown, Penna. 

FOR SALE-Several hundred new surplus 
tubes, battery types, 6v, 12v, 14v, 7v. 
some rectifiers, etc. What do you need? 
Bennett Radio & Elec. Co., 4273 W. 
Easton Ave., St. Louis 13, Mo. 

FOR SALE-Transmitter parts for 60 - 
watt rig including crystals and poser 
supply tubes, etc.; also have radio parts. 
and receiving tubes. Bou Radio Repairs. 
3131 N. Perry St., Philadelphia. Pa. 

WANTED-Someone to build all 110 v. 
a -c 2- or 3 -tube plug-in colt receiver to 
receive std. broadcast and 317 k.e. 
Doesn't need much range, to use mag- 
netic speaker or phones. To be used in 
crash station at air base. Refrigerator 
Repair Service, Kinsley, Kans. 

FOR SALE-Fulton 7 in. television re- 
ceiver; also facsimile receiver. Both com- 
plete, ready to operate. M. Ballowltz. 
3031 Brighton 14th St., 'Brooklyn, N. Y. 

WANTED-Will pay good price for copy 
of setting chart for Radio -tech, tune 
checker model 0. \t Ill copy and make 
extras for you. ITave chart for latest 
tubes, but need chart for older ones. 
Carl Fishback, Itt. No. 1, Box 15, Hills- 
boro. Ore. 

FOR SALE=ItCA Radiola No, 18, table 
model. 7 -tube std. broadcast receiver 
with 8 in. speaker in metal cabinet. A -I 
condition. $20 cash. Herman Fischer, 
626 Carlton Ave., Brooklyn 17, N. Y. 

WANTED-Test and servicing equipment. 
What have you? K. W. Goldin, 2530 
Cleveland Ave., West Lawn, Pa. 

FOR SALE-Jewel 35¢ in, round panel 
type meter, has 0-8 volt scale. Perfect 
condition, $7. J. Goldstein, 151-09 34th 
Ave., Flushing, L. I., N. Y. 

SEND US YOUR OWN AD TODAY! 
For almost three years now, the Sprague Trading Post has been helping 

radio men get the materials they need or dispose of. radio materials they 
Jo not need. Literally thousands of transactions have been made through 
this service. Hundreds of servicemen have expressed their sincere 
appreciation of the help thus rendered. 

Send your own ad to us today. Write PLAINLY - hold it to 40 words 
or less -confine it to radio materials. If acceptable, we'll gladly run 
it FREE OF CHARGE in the first available issue of one of the five 
radio magazines wherein the Trading Post appears every month. 

HARRY FALFEI, Sales Manager. 

Dept. S-45, SPRAGUE PRODUCTS CO., North Adams, Mass. 
Jobbing Distributing Organization of Products of the Sitraeue Electric Co. 

L". .P E ND.EN ER 
KOOLO'HM RESISTORS 

TM, REGISTERED U. 5. PATENT OFFICE 

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements 
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ELECTRICAL INSTRUMENT CO. 
BLUFFTON, OHIO 
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CAPTAINS OF 

INDUSTRY 

Plant your flag 

on top, too! 

f 

tr 

_ 

a 
' 
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,.t..`*,.y ,.4v. 11. . t= -.- -_ 

This year we've got 
to make 2=3! We've 
got to lend Uncle Sam 
in 2 chunks almost as 

much as we lent last year in 3. Which means that, in the 
approaching 7th War Loan, éach of us is expected to buy 

a BIGGER share of extra bonds. 

The 27 million smart Americans on the Payroll Savings 

Plan are getting a headstart! Starting right now they are 

boosting their allotments for April, May and June-so that 
they can buy more bonds, and spread their buying over 

more pay checks. 

Our Marines went over -the -top at Iwo Jima in the greatest, 

and hardest, battle in the Corps' history. Now it's your turn! 

Your quota in the 7th is needed to help finish this war, side- 

track inflation, build prosperity. So, captains of industry, 

plant your flag on top - like the Marines at Iwo Jima! 

7dtiKi yew v «doe 
re ta mal¢e 2=3 

CAPTAINS of INDUSTRY-here's your 

Cec/¢ Z:st 
for á successful plant drive: 

* Get your copy of the "7th War Loan Com- 
pany Quotas" from your local War Finance 
Chairman. Study it ! 

* Determine your quota in E Bonds - the 
backbone of every War Loan. 

* Arrange for plant -wide showings of "Mr. & 
Mrs. America"-the new Treasury film. 

* Distribute "How to Get There"-a new 
War Finance Division booklet explaining 
the benefits of War Bonds. 

* Circulate envelopes for keeping bonds safe. 
* Display 7th War Loan posters at strategic 

points. 
* And-see that a bench -to -bench, office -to - 

office 7th War Loan canvass is made. 

The Treasury Department acknowledges with appreciation the publication of this message by 

SERVICE 
* - This is an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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UNIVERSAL'S NEW D-20 MICROPHONE 

NtSTORY 

M 
NICAiO 
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N 
COMPAHY 

The stage was .set for something new and here it is. Universal's new D-20 

Microphone ... soon on your radio parts jobbers' shelves to fill your essen- 

tial requirements ... uses Universal's "Dynoid" construction ... A dynamic 

microphone of conventional characteristics built to fill the utility require- 

ments of war time plus advance styling of the many modern things to 

come. Orders placed now with your Radio Parts Jobbers will assure early 

delivery when priority regulations are relaxed. 
Write for Bulletin 1458 covering this new microphone. 

<FREE -history of Communications Picture Portfolio. Contains 
over a dozen 11" x 14" pictures suitable for office, den or hobby 
room. Write factory for your Portfolio today. 

UNIVERSAL MICROPHONE COMPANY 
INGLEWOOD, CALIFORNIA 

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA 
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SYLVANiA .NEWS 
RADIO SERVICE EDITION 

Published bv SYLVANIA ELECTRIC PRODUCTS INC., Emporium, , Pa. 1945 

SYLVANIA 

SERVICEMAN 
SERVIOI 

FRANK FAX 'lb 
As another aid to servicemen, Sylvania 
offers its "Business Record for Income 
Tax Purposes" hook-a simple, exact 
system of record keeping. (Many service- 
men have been using this handy book 
for at least two years. Many probably 
wish they had.) 

Two pages describe the best way to 
use your business record book. 

Send for "Business Record for Income 
Tax Purposes" now-it can be started at 
once and will save time, expense and 
worry in the months to come. Your 
Sylvania distributor will be glad to show 
you a sample copy. Nominally priced at 
$1.00, your copy can be had immediately. 

Sylvania's Survey. Report Shows 

Postwar Need for More Servicemen 

Thousands More Repair Shops and 
Men Required for Big Job Ahead 

Once again Sylvania's nation-wide. inde- 

pendent radio survey-conducted by one 

of America's leading research organiza- 

tions-reports facts and trends valuable 

to the radio serviceman. This is the 

second of a series of survey reports de- 

signed to aid servicemen in their present 

and postwar planning. 

There are 60 million radio sets in use 

throughout America today. Sylvania's 
survey shows that as close as five to six 

years after the end of the war this num- 

her will increase to no fewer than 75 

million home radio sets, plus a total of 
25 million automobile radios. All of these 

millions of units are expected to be more 

complex in construction and will require 
more of the expert service radio repair 
men have been rendering. 

Our survey reveals that present-day 
repair shops are well equipped. but 

servicemen fully recognize the postwa 

need for more and better instruments- 
more and better training-essential to thq 

big task of servicing millions of phone. - 

console combinations, F. M., and televi- 

sion sets. 

In keeping with this recognized need, 

Sylvania Electric has developed a whole 
kit of bulletins and technical literature 
to aid servicemen with their problems. 

60 MILLION SETS 

IN AMERICA 
TODAY - 

100,000,000 SETS 
75,000,000 HOME 
25, 000, 000 AUTO 

5 to 6YEARS AFTER WAR 

SYLVAN IA ELECTRIC 
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS 

12 SERVICE, APRIL, 1945 



SERVICE 
A Monthly Digest of Radio and Allied Maintenance 

14 

e* 

Figs. I (left) and 2 (right). In Fig. 
I, we have a typical double -tuned 

i -f transformer arrangement, a feature 
of most receivers. Compression type 
capacitors having a range of from 
50 to 250 mmfd are ordinarily used. 
Fig. 2 illustrates a single -tuned i -f 
unit system used in less expensive 

receivers. 

I -F AMPLIFIERS 
DESIGN. . . APPLICATIONS... SERVICING 

INTER11'l Elil ATE -I' REQUENCI 
amplifiers are essentially tuned r -f 
amplifiers operated in class A. As 

the principal gain and selectivity ele- 
ments of superheterodyne receivers, 
these amplifiers command close atten- 
tion. 

Intermediate Frequency Choice 

In designing a receiver, the choice 
of the intermediate frequency is gov- 
erned by several factors, the principal 
ones being: 

(1)-Selectivity; generally speak- 
ing, the lower the frequency the better 
the selectivity. 

(2)-Image rejection; the higher 
the frequency the more spread between 
signal and image (higher frequencies 

it preferred). 
(3)-Gain ; lower frequencies per- 

mit higher gain but this is less impor- 
tant than the foregoing considerations. 
New tubes have high gain at high i -f. 

(4)-Pass band; especially for f -m, 
television and special similar services. 
A high i -f makes it easier to obtain 
widepass bands. 

(5)-Crystal filters for super selec- 
tivity, single c -w band reception, etc. 

Tube Problems 

Probably the next most important 
consideration is the choice of tubes. 

; Pentodes are, of course, the most logi- 

by ROBERT L. MARTIN 

cal i -f amplifier tubes since they have 
negligible grid -plate capacity for max- 
imum stability, high plate resistance 
for -minimum loading of the tuned cir- 
cuits, high mu and high transconduc- 
tance for high gain. The figure of 
merit for this type of amplifier tube is 

approximately proportional to - 
R 

where IA is the amplification constant 
and Rr, the plate resistance. Also, 
,variable ., or remote cut-off types, are 
preferred to sharp cut-off types to pre- 
vent cross modulation when the vol- 
ume control is set for low sensitivity 
and to permit a wide range of avc 
action. 

Frequency Ranges 

The first American supers had fixed - 
tune i -f transformers operating at 
about 15 kc. These units were called 
catacombs. Low -gain battery -operated 
triodes were used. Present standard 
i -f transformers are double -tuned with 
trimmer -type compression capacitors 
having a range of 50 to 250 mmfd. 
Fig. 1. The usual i -f is approximately 
455 kc although 262, 175 and 130 have 
also been used. If the capacity was to 

be reduced much below 40 mmfd, 
changing tubes might cause misalign- 
ment. The two coils used in this type 
transformer are usually wound with 
seven or ten strands of Litz wire but, 
in the less expensive receivers, a small 
solid wire is used. The latter has a 
lower Q with a consequent lower gain. 
The coils are spaced for optimum cou- 
pling or just close enough so that a 
double peak sloes not appear, but band- 
pass operation is attained. This pro- 
duces a broad -topped resonance curve 
which is near enough to a rectangular 
band-pass characteristic in perform- 
ance to satisfy most requirements. 
Ideally, a steep -sided characteristic 
will give great selectivity while a wide - 
pass band, wide enough to handle the 
highest audio frequency it is expected 
to reproduce, will permit a high-fidelity 
wide -frequency range. The main fac- 
tors governing bandwidth are coupling 
and effective resistances. 

Shielding 

I -f transformers are usually placed 
in a shielded can made of aluminum, 
zinc, copper, or even iron. Since iron 
cans cause high losses they are often 
lined with copper foil. Fig. 2 shows 
a single tuned i -f transformer which is 
often used in the less expensive re- 
ceivers to feed the second detector. 
\\Then 175 kc is used for the i -f this 
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type of transformer has sufficient se- 
lectivity for automobile receivers or 
sets using a 3 -gang condenser with a 
t -r -f stage. In the latter case the t -r -f 
stage contributes substantially to the 
overall selectivity. 

Tripled -Tuned I -F 

Fig. 3 shows a triple -tuned trans- 
former, a more expensive item, but one 
closely approximately flat-topped per- 
formance giving good bandwidth for 
high quality a -ni receivers. The three 
trimmers are stagger tuned, each to a 
slightly different frequency, for the 
widest pass hand. Some designs have 
a variable selectivity feature obtained 
by altering the tuning of one element. 

Iron Core I -F 

In Fig. 4 we have a circuit using 
an i -f transformer employing finely 
divided' iron as a core material for 
permeability tuning which eliminates 
the need for trimmers. This type of 
unit, although more expensive than the 
type of Fig. 1, has far better gain, 
making it particularly useful in small 
portables and expensive receivers. The 
stability is much better than compres- 
sion type trimmer transformers. Also, 
they are more easily adjusted than 
compression -type elements. The Q of 
iron -core units is 2 to 2.5 times that of 
standard air -core units. 

Resistance Coupling 

Some receivers use a resistance - 
coupled i -f stage which is usually 

B4 V C 

Figs. 3 (left), 4 (right) and 5 (above) 

Fig. 3 illustrates a triple -tuned i -f system 
used in high -quality a -m receivers. Fig. 4 

shows an iron -cored i -f system, which elim- 
inates the need for trimmers. In Fig. 5 we 
have a resistance -coupled i -f usually placed 
between a dual -tuned first i -f transformer 
and a dual -tuned unit feeding a second 

detector. 

placed between a dual -tuned first i -f 
transformer and a dual -tuned unit 
feeding the second detector, Fig. 5. 

This type of coupling contributes noth- 
ing to the selectivity but has a gain of 
abort 20. It is useful in battery sets, 
farm sets or recei; ers not subject to 
large signal inputs which might cause 
image interference. 

Tuned Plate System 

A compromise system of coupling is 
that of Fig. 6 which has a tuned -plate 
circuit resistance coupled to the fol- 
lowing grid. It has more gain than 
the former system and also some selec- 
tivity but its uses are restricted much 
the same as the straight resistance - 
coupled stage. 

Alignment 

Aligning an a -m i -f stage without 
regard to bandwidth is simple. A sig- 
nal at the proper i -f is fed to the last 
i -f grid and the two trimmers are ad- 
justed for maximum signal or avc 
voltage. The same tuning is followed 
stage by stage until the signal is fed 
to the converter grid. Then a final 
recheck is made. if oscillation occurs. 
the first i -f may be slightly deterred 

Figs. 6 (left), 7 (right) and 8 (below) 

Fig. 6 illustrates a compromise i -f system 
using a tuned -plate circuit resistance -coupled 
to following grid. In Fig. 7 we have the 
popular type of combined a -m/f -m trans- 
former where L, and L_ represent the f -m 
unit operating on 4.3 mc, and L, and L, 
constitute the standard band i -f unit. Fig. 8 

shows a limiter type transformer setup. 

provided 
quate. 

the overall gain is still 

F -M Receivers 

ade- 

The f -m receiver uses wide -band i -f 
amplifiers up to a few hundred kc cen- 
tered around a mean frequency of 3 to 
8/ mc. Many combination a -m/f -m 
broadcast sets use 4.3 mc. Fig. 7 

shows a popular type of combined 
a -m/f -m transformer used in some of 
these receivers. L, and L_ constitute 
the f -in transformer operating at 4.3 
mc while L, and L, make up the stand- 
ard a -m type of unit. The loading ef- 
fects of the f -in coils are included in 
the peaking of the a -m tuning at 455 
kc. The a -m trimmers C, and C_ act 
as effective bypass condensers for the 
1-m circuit. Thus there is a minimum 
of loss in this combined unit. 

F -M Limiter Transformer' 

Fig. 8 shows a limiter -type trans- 
former, usually similar to a standard 
dual -tuned unit, but with a high re- 
sistance placed in the grid circuit. The 
limiter stage operates at a low plate 
voltage, approximately 60 volts, limit- 
ing the a -ni peak output by plate cur- 
rent saturation. 

Television I -F 

The i -f units used in television re- 
ceivers are the most difficult to design. 
They must pass an extremely wide 
band of many me (4 mc in the present 
system) and, at the same time, deliver 

(Continued on page 30) 
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Fig. I. Methods of repairing resistance 

wire (a), or imperfect contact at terminals 

(b), of vitreous -enameled type wire -wound 

resistors. 
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-FIXED RESISTORS 
TROUBLES AND SERVICE HINTS 

by ALFREDA. CHIRARDI 
Advisory Editor 

DIFFICULT Y frequently ex- 
perienced with uninsulated com- 
position resistors is that their 

resistance value changes due to cli- 
matic conditions, or as a result of be- 
ing operated in an overloaded condi- 

It ion, or being mounted too close to 
some other very hot component in a 
receiver. 

Uninsulated molded -carbon resistors 
are inherently porous and so have a 

ijtendency to absorb moisture. Conse- 
quently, in moist tropical regions, or 
in temperate zones during the summer 
months when the temperature and 
humidity run high, the resistance val- 
ues may change upsetting the opera- 
tion of the receiver. Most manufac- 
4turers now coat them with a lacquer or 

(Part Two of a Series] 

enamel that forms a protective coating 
to reduce this action. The insulated 
type of composition resistor is pro- 
tected against such trouble by the al- 
most perfect moisture -proof phenolic 
enclosure which surrounds the resis- 
tance element. Thus most Service 
Men prefer it for replacement pur- 
poses. 

Overheating and Noisy Composition 
Resistors 

Composition resistors will also 
change in value or become noisy as a 
result of being overloaded or being ex- 
cessively heated by nearby Beat -gen- 
erating components such as rectifier 
tubes, line -dropping resistors, etc. 
This causes them to operate at temper- 
atures higher than their design per- 
mits. Continued overheating seems to 
cause partial disintegration of the re- 
sistor material. This is accompanied 
by slight variations in contact resis- 

tance (or by small arcs) between its 
granular particles. These, of course, 
cause fluctuations in the current flow, 
which, in turn, cause fluctuations in 
the voltage drop across the resistor. 
Such fluctuations in current flow or 
voltage drop are amplified by the suc- 
ceeding amplifier stages and are repro- 
duced in the loudspeaker as noise. 
(Hence, this trouble is especially im- 
portant where high -gain amplifiers are 
employed.) If the fluctuations are 
rapid, they appear as a scratchy noise, 
while if the) are of a more intermittent 
nature they will be heard as a series 
of clicks. Some of the particles may 
also fuse and melt together and thus 
cause a permanent change in the total 
resistance value and characteristics. 
Noise also may be caused by poor or 
intermittent contact that the excessive 
heating has developed between the 
body of the resistor and the terminal 
wires or caps. 

The fact that carbon resistors have 
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a negative temperature coefficient of 
resistance often accelerates this de- 
structive action when such resistors 
are used in circuits in which the 
amount of current flowing is deter- 
mined mainly by only their own resis- 
tance value. As the resistor heats up, 
its resistance decreases. This causes a 
cumulative effect! As it gets hotter, 
its resistance value decreases further. 
so it draws more current; this makes 
it still hotter (since power dissipated, 
W = I- R) ; this causes the resistance 
to decrease further, allowing more cur- 
rent to flow ... , etc. 

A noisy composition resistor can 
generally (though not always) be de- 
tected by a scorched external appear- 
ance caused by overheating. slso, such 
a noisy resistor can often be located 
by tapping the various composition re- 
sistors in the receiver lightly with. a 

pencil. This must be done while the 
set is turned on and after the resistors 
have reached their regular (hot) op- 
erating temperature, for faults that 
show up while the resistors are hot 
may not reveal themselves when 
they are cold. Special test units sim- 
ilar to those used by the resistor man- 
ufacturers can be assembled for deter- 
mining whether or not a resistor is 
noisy, but the cost of such a tester is 

usually more than is warranted by the 
low cost of a replacement resistor. 
Substituting a new resistor of proper 
value in' place of any unit suspected of 
being noisy will quickly tell whether 
the suspected unit is noisy or not. 

When a case of a noisy, or otherwise 
faulty, composition resistor comes to 
hand and it appears that it deteriorated 
from overheating, a visual checkup of 
all the nearby components' should be 
made before replacing the resistor. 
This is to ascertain whether any power 
resistors, rectifier or power tubes, or 
other components generating apprecia- 
ble heat are located too close to it. If 
so, the replacement resistor should be 
re -located further away from such 
components, or the parts should be re- 
located further away-whichever is 

most practicable. To illustrate: a 

10 -watt wire -wound power resistor 
will develop its full allowable rated 
temperature of 275° C (over 550° F) 
if it is dissipating a full 10 watts of 

electrical energy and is in free air at 
40° C. Such high temperature can 
quickly injure a composition resistor 
mounted very close to the power re- 
sistor, for composition resistors can 
safely withstand only about 110° C 

without damage. 
If' a composition resistor has de- 

teriorated due to overheating caused 

by electrical overload, it should always 
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Available in These 
Tolerances 

Preferred ±5% I ±10% ±20% 
Resistance (Gold '(Silver No 

(ohms) Band) Band) color 

10 * 
11 * 
12 * * 
13 * 

15 * * * 

16 * 

18 * * 
20 * 

22 * * 
24 
27 * * 
30 
33 * ** 
36 * 

39 * 43* 
47 * ** 
51 
56 * * 

62 * 

68 * * * 
75 
82 * * 

91 * 

Fig. 2 

RMA Standard Preferred Values of Fixed 
Composition Resistors 

Over the range from 10 ohms to 10 megohms, 
the resistor values, listed in the left-hand 
column, and these values multiplied by any 
multiple of 10, are the RATA Preferred Resistor 
Values. 

Tolerance: The tolerances in which each ¡'re- 
ferred Value resistor are available are indicated 
by the asterisks. 

Example: 1600 ohms is available in ±5% toler- 
ance only; but 270,000 ohms is available in ±5% 
or +10% tolerance. Likewise, 4.7 megohms is 
available in ±5%, ±10%, or ±20% tolerance 
. , etc. 

be replaced with a resistor of the next 
higher available wattage rating. 

Shorts or Grounds 

Internal shorts or grounds, of course, 
are impossible within a composition 
resistor, but it is entirely possible for 
the body of an unenclosed type molded - 
carbon resistor to become externally 
shorted or grounded to an adjacent 
component, or wiring, or the receiver 
chassis. Careful visual inspection will 
usually spot such a condition, and it is 
easily rectified. 

It is entirely possible for the leads 
of either unenclosed or insulated types 
of composition resistors to touch each 
other, adjacent wiring or components, 
or the chassis of the receiver, thereby 
causing shorts or grounds. Sometimes 
visual inspection alone will reveal such 
conditions. In other cases, ohmmeter 
tests are necessary. In either case, the 
condition may be easily rectified. 

Open Resistors 

Composition resistors may develop 
an intermittently open, or completely 

open condition, usually due to a loos- 
ened joint at the points where the two 
wire leads make contact with the re- 
sistance material. If a resistor of any 
type is suspected of being open (sinless 
a check of the schematic circuit dia- 
gram definitely shows it to be not 
shunted by any other resistor, coil, ca- 
pacitor, etc.) one end of it first should 
be disconnected from the circuit in 
which it is connected. Then the re- 
sistance of the resistor should be 
checked with an ohmmeter. We dis- 
connect the resistor while testing to 
renlo\e the possibility of some other 
resistor or component being connected 
to its circuit and acting as a shunt 
path, causing a false resistance indica- 
tion to be obtained on the ohmmeter. 
In the case of an intermittently open 
composition resistor its wire leads 
should be pulled and pushed while the 
ohmmeter test is being made, in order 
to reveal the trouble. 

Resistors which crack or break in 
any way can usually be spotted visu- 
ally. 

Measuring Suspected Resistors 

We must remember that composition 
resistors have a lower resistance when 
warm than when cold. The resistance 
of a typical commercial resistor of this 
type may decrease as much as 6% as 
the resistor warms up from ordinary 
room temperature to normal operating 
temperature. (The normal tempera- 
ture rise varies with the size and man- 
ufacturer.) Therefore, when the re- 
sistance of suspected resistors is being 
checked, the receiver should be left in 
operation for a while so that all of its 
components will heat up to normal op- 
erating temperature. Then the re- 
sistors should be checked while they 
are warm. Remember, however, that 
composition resistors are usually used 
at points where considerable variation 
in resistance value is tolerable, or 
where the resistor is operated well 
under its wattage. If we refer to the 
tabulated data of Fig. lb (March, 
SER\'ICE) we note that variations as 
great as ±20% from stated resistance 
value are entirely permissible in the 
case of most of the composition re- 
sistors employed in household re- 
ceivers. 

Soldering Composition Resistors 

When soldering the leads of com- 
position resistors into the receiver cir- 
cuits, we must be careful not to hold 
the soldering iron too long on the joint 
for this will overheat the resistance 
element and change its resistance. We 
must use a clean, well -tinned hot iron 
that will make the joint quickly. Com- 
position resistors of the smaller sizes, 
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C RRY RIVET 
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Wide variety in size, weight, operation and pulling head position-these have 

all been designed into the standard line of Cherry Rivet Guns so that you 

may have just the right gun to handle your particular Cherry Blind Rivet appli- 

cations easily and quickly, no matter how unusual or difficult is the location. 

G-15RB GUN - operates on 
from 75 to 125 pounds air 
pressure -103/4 inches long- 
weighs approximately four 
pounds-balonced from the 
grip for easy one -hand use- 
especially good for long pro- 
duction runs. 

G-10 GUN - hand -operated 
on the ratchet principle -201/2 
inches long-weighs approxi- 
mately 21/2 pounds-actuated 
by bringing the handles to- 
gether in a series of short 
strokes-installs any standard 
Cherry Rivet - excellent for 
production or repair work 
where air power is not avail- 
able. 

G-25 GUN - hand -operated 
on the leverage principle - 
91/2 inches long-weighs nine 
ounces-operated with one 
hand by squeezing the ban- 

( dies together once - installs 
all t/e" aluminum hollow 
Cherry Rivets except the pull - 
through rivet. 

1 CHERRY RIVETS, THEIR MANUFACTURE A APPLICATION ARE COVERED BY U.S. PATENTS ISSUED A PENDING 

G-35 GUN - hand -operated 
on the ratchet principle - 
111/2 inches long-weighs 23 

ounces - actuated with one 
hand by squeezing the han- 
dles together repeatedly-in- 
stalls any standard Cherry 
Rivet-handy for cramped or 
tight spots. 

G-20 GUN - operated with 
any standard wrench - 6t/2 
inches long-weighs 14 
ounces - specially designed 
to fit into workman's tool kit - installs any standard 
Cherry Rivet. 

NEW MANUAL D-45 gives quick overall picture of 
Cherry Blind Rivets and Guns, their many types and 
uses. Sent free on request. Write Dept. A-268, Cherry 
Rivet Co., 231 Winston Street, Los Angeles 13, Calif. 

i 

- 

LOS ANGELES, CALI-FORN IA 

4 

Cherry 3B-4045 
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RESISTANCE INDICATOR 
o 

r 

especially when their leads are clipped 
short, are most liable to damage from 
this cause, for the resistance element 
being small is more easily and quickly 
heated and is nearer the part being 
soldered. 

Cost Factors 

As the cost of composition resistors 
is relatively low, when any doubt ex- 
ists as to the fitness of such a unit, it 
should be replaced with a new one, for 
time and reliability of repairs are 
worth a great deal more than the triv- 
ial cost of the new unit. Since the in- 
sulated types cost but a trifle more 
than the uninsulated types, their many 
practical advantages make them pref- 
erable. 

RMA Standard Preferred Values 

The fixed composition resistors em- 
ployed in home and automobile radios 
are almost invariably of the so-called 
Preferred Number or RMA standard 
resistance values. These values, tabu- 
lated in Fig. 2, have been selected and 
standardized by RMA because the en- 
tire range of resistor values commonly 
employed in such receivers can be con- 
veniently covered in each of the com- 
mon 5%, 10% and 20% tolerance 
groups by means of the comparatively 
small number of resistors listed, thus 
reducing the total number of composi- 
tion resistor sizes required for initial 
supply and replacement in service 
work. These are the sizes most com- 
monly stocked by parts jobbers and 
hence are those most readily available 
to the Service Man. 

The Standardized Preferred Resis- 

CHASSIS 
SCREWDRIVER 

Fig. 3. A hgndy 
fuse -protected cali- 
brated resistor for 
substitution pur- 
poses in determin- 
ing resistance of 
charred, unmarked, 
etc., resistors. Range 
is 100 to 100,000 

ohms. 

lance values over the range from 10 

ohms to 10 megohms are presented ill 
the condensed table for convenient 
reference. 

Determining Proper Values for 
Replacement 

When replacing a faulty fixed re- 
sistor it i important to make certain 
that the replacement unit is within the 
resistance tolerance value allowable 
for the_ particular circuit function for 
which it is used, as well as correct in 
wattage -dissipation capacity. 

The matter of determining the cor- 
rect resistance value and wattage rat- 
ing for the replacement unit is one that 
often requires intelligent consideration 
of the particular circuit conditions in- 
volved. The Service Man can expect 
to run into any of the following situa- 
tions: 

(1)-Resistance color code on faulty 
resistor is distinguishable and in- 
dicates a resistor of RMA Pre- 
ferred Value, but no wattage rat- 
ing is marked. 

(2)-The same situation as in (1), 
but color code indicates a resis- 
tance that is not an exact RMA 
Preferred Resistor value. 

(3)-Resistance color code is not 
marked or is not distinguishable : 

no wattage rating is marked. 
In case (1), there are three alterna- 

tives : 

(a)-The correct wattage rating of the 
resistor may be secured from 
either the schematic circuit dia- 
gram or the parts list of tite re- 
ceiver ill the proper service man- 
ual.* 

(b)-If the receiver is an orphan or 
brand receiver not listed in the 
service manuals, it may be pos- 
sible to identify the wattage rat- 
ing of the faulty resistor by not - 

FAULTY INTERNAL 
CONTACT AT 

TAP 

Fig. 4. Repairing 
faulty internal con- 
tact at tap of a 

metal -clad resistor. 

ing its dimensions. Experienced 
Service Men can tell at a glance 
whether a composition resistor is 

a %, 1, or 2 -watt unit merely by I 

noting its size. Of course there 
is some variation in physical di- 
mensions among resistors of vari- 
ous manufacturers, but this usu- 
ally is not so great that the power 
rating cannot be identified visually 
in this way. At any rate, the 
wattage rating may be guessed at 
in this way, or a unit of proper 
resistance value and same physical 
dimensions as the faulty unit may 
be selected and installed in the re- 
ceiver. Then its temperature may 
be checked by feeling the resistor 
after the receiver has been operat- 
ing for about % hour. If the re- 
sistor gets too hot, a unit of sim- 
ilar resistance but higher wattage I 

rating should be used instead. 

(c)-The foregoing problem may also 
be solved quickly in many in- 
stances by tracing the wiring lead- 
ing atvay from the two terminals 
of the faulty resistor and deter- 
mining ill this way just what is its 
position or function in the circuit. 
For example, by tracing the leads 
it may be found that the resistor 
is used as the grid bias unit, or 
the plate load, etc., for some par- 
ticular tube in the circuit. Refer- 
ence to a tube chart will then 
show what the normal current 
should be ill that particular cir- 
cuit of this tube type, or what the 
voltage drop across this resistor 
should be, etc. Then either the 
formula FR, E -/R or IE may be 

applied to determine the power 
dissipated in the resistor. The 
general practice among Service 
Men is to use a replacement re- 
sistor having a wattage rating at 
least double the average wattage 
dissipation expected, or such as 

the use of a 1 -watt resistor for an 
element that must dissipate 
watt, etc. Compton sense should 
be a guide in this respect. The 
ambient (surrounding) tempera- 1 

ture and the particular position of. 
the resistor are important factors 
in the choice of resistor power 
rating. A resistor should seldom 
be operated at its full rating, even 
if it is in the clear away from any 
obstruction to good ventilation. 
Some safety factor should always 
be allowed. Where parts are 
jammed together in compact re- 
ceivers, or where the resistor is to 
be mounted near a hot power re- 
sistor, rectifier tube, etc., allow 
3: 1. 

In case (2), and ill general when- 

ever it is not convenient or possible to 
obtain a replacement resistor of exactly 
the same resistance value as that of the 
faulty unit (or as that indicated by a 

calculation for the required resistance 

(Continued on page 32) 

'When referring to service manuals always 
make certain that all the publisher's correc 
Lions and all changes or additions to originally 
listed data made necessary by subsequent re 
ceiver manufacturer's changes in various pro 
duction rims of the particular receiver model 
in question have been made in the manual. 
Otherwise incorrect and misleading data regard 
ing the circuits and components may be fol- 
lowed. 
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No additional accessories are 
required. Merely connect the two 
clips to the instrument under test, 
and proceed to analyze -its accu- 
racy and general performance. 

INCLUDES... 
Regulated Power Supply 
Stepless Vacuum Tube Voltage 
Control 
Large 81/2" Mirror Scale Standard 
Instrument, Hand Calibrated 
Decade of .1% Accurate Man- 
ganin Wire Wound Resistors 

After having been successfully used for four years in our own plant, the Marion 
Metertester is now ready for marketing. It is designed with many operational features 
which will definitely improve the production rates of any meter inspection department. 
Moreover, its accuracy is such that it may be used for checking purposes in any 
department and all laboratories employing instruments. It may also be used as a 
source of DC current and voltage. 

The Metertester is provided with a simple, but effective, Vacuum Tube Voltage Control 
using a type 6N7 as a grid controlled variable resistor for complete and smooth control 
of the power to the standard from 0-110 volts, DC. This obviates the use of cumbersome 
rheostats which ofttimes are unsatisfactory for the wide range of current and voltage 
covered by the Metertester. 

Range of this unit is 25 microamperes full scale to 10 milliamperes full scale, with the 
first scale division reading t/4 microampere, and 0-100 volts full scale. Overall accuracy 
is better than 1/2 of 1%. Basic sensitivity of the Mirror Scale Standard instrument is 
10 milliamperes. The complete unit is housed in a hand -rubbed, solid oak carrying case. 

Additional Details Supplied Upon Request 

Marion also manufactures a complete line of Electrical Indicating Instruments 

MARION:ELECTRI{AL.INSTRUMENT CO: 
MANCRESTER, NEW HAMPSHIRE 

' Distributed by ELECTRICAL INSTRUMENT' DISTRIBUTING CO. 
458 BROADWAY .NEW YORK N. Y. 

1 
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HUM . . 
HUM, in receivers, may be caused 

by any circuit carrying a -c or 
its components. Thus, tube fila- 

ments, filament wiring, power trans- 
formers, filter. condensers and filter 
chokes, are possible sources of hum 
potential. 

Tube filaments cause a -c hum by 

shorting, either partially or completely, 
to cathodes. Most modern tube check- 
ers feature a short check, and readily 
locate the fault. The short cannot 
usually be detected with an ohmmeter, 
since it is only evident under operating 
conditions. 

Worst Offenders 

A -c/d -c receivers are usually the 
worst offenders in this respect, since 
the series -filament hookup creates high 
potential differences between the heat- 
er and cathode. Another cause of hum 
in these receivers is unequal filament 
voltage drops across the tubes. Exces- 
sive filament voltage usually occurs 

Figs. I (left) and 2 

(right). Fig. 1 illus- 
trates the incorrect 
and correct methods of 
mounting transformers 
to prevent hum. The 
two outside positions 
ore incorrect; center 
two, correct. Fig. 2 

shows a standard R 
supply and filter net- 

work. 

. ITS CAUSES 
by EDWARD ARTHUR 

across the high -filament voltage tubes 
such as the 25L6 or 43. Such tubes 
should be replaced, since they not only 
short over the cathode, but the high 
emission resulting from high filament 
voltage creates audio distortion. This 
condition usually creeps, and is only 
evident after the tube has been in 
operation for some time. 

Filament Wiring Sources 

Filament wiring is also a source of 
hum. This, again, is more evident in 
a -c/d -c receivers than in conventional 
power -transformer types. The close 
quarters of a midget set make it dif- 
ficult to dress the filament wires away 
from plate and grid leads. Where pos- 
sible, this. should be clone, and, in 
addition, filament wiring should lie 

Figs. 3 a (below) and 3 b (right). in a we have a chart used 

for determining hum potential after the first filter condenser. 
Chart shown in b is used to compute hum potential after 

the LC filter. 
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close to the chassis. Plate and grid 
leads should never run parallel to 

filament wiring. The effect of dressing 
one such lead away from the filament 
may not be evident, but the cumula- 
tive effect may be appreciable. In 
power -transformer sets, the same gen- 
eral rules apply. In addition, filament 
wiring that runs in pairs should be 

twined, or twisted. 

Radiation Hum 

Power transformers and filter chokes, 
sometimes cause hum by radiation, par- 
ticularly, open channel or unshielded 
'types, Fig. 1. This hum energy is 

transferred to audio transformers if 

the plane of the two cores is parallel. 
Changing the relative positions so that 
they are at right angles to each other, 
or moving them apart, will cure this. 
Where this is impossible, or where the 
pickup is by r -f or detector units, a 
metal shield inserted between the two 
units, may effect a cure. Again, grid 
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Figs. 4 (left) and 5 (right). Fig. 4 shows two 
methods of neutralizing hum in filament type 
power tubes. In Fig. 5 we have two methods 
of inverse feedback which may be installed to 

reduce hum and improve audio quality. 

AND CURES 
land plate leads should be dressed away 

'from power units. Filter units, such as 

electrolytic condensers, used in B sup- 

ply filter networks, should not be 

mounted near r -f units, but kept close 

to the associated filter choke. Radiation 

from electrolytics will sometimes cause 

ilium. Hum may also he transferred 
from the power transformer to the 

filter choke by radiation. It should be 

(noted that in 60 cycle a -c receivers, 

hum is usually caused by the 120 -cycle 

ripple present in the B supply. The 

filter circuit is designed for 120 cycles, 

and is only half as effective at 60 

cycles; the 120 cycle ripple is a char- 
acteristic of full -wave rectifiers. When 
it is considered that the usual amount 

of hum voltage tolerated in an average 
receiver is .1 volt or less (in the B 

supply), it can be seen that it doesn't 
take much radiation to cause trouble. 
The same cures apply here as for audio 
transformer 

Filter Networks 

It is important to consider the de- 
signs of power supplies, or B -voltage 
filter networks, when analyzing hum 
problems. Most filter networks consist 
of two filter condensers and a filter 
choke, Fig. 2. 

The first condenser, C,, materially 
reduces the hum or ripple voltage. Its 
effectiveness is determined by the load 
impedance after it, and is a function 
of the voltage across C1, and the cur- 
rent drain of the receiver. 

RL = E/I, where 

RL = load impedance in ohms, E = d -c 
output voltage in volts at C1, I = load 
current in amperes 

The charts in Fig. 3 show the effec- 
tiveness of a filter network, such as we 
have in Fig. 2, for 60 -cycle receivers. 
A study of these charts provides a 
working knowledge of what to expect 
from filter systems, or additional filter- 
ing. increasing the value of C, in- 

creases the output voltage of the recti- 
fier in mc__ cases. Care must by 

exercised, when increasing its value 

that no undue strain is placed on cir 
cuit components, or that unduly high 
voltages are created. The degree of 
output increase may be obtained from, 

tube data books. 

Chart Application 

To illustrate application of the 
charts, the following example is of- 
fered. Incidentally these data are also 
indicated on the charts in dotted lines. 

In Fig. 2 the voltage at C, is 250 

volts; current drain is 100 milliam- 
peres; C, is an 8-mfd unit and C2 has 

a value of 16 mfd ; filter choke induc- 
tance is 10 henrys. Two problems are 
to be solved. (1) What is the ripple 
voltage in the B supply? (2) What 
would the ripple voltage be if C, were 
increased to 16 mfd? 

Solution: 

RL = E/I = 250/.1 = 2500 ohms. 

The hum or ripple voltage, ER,, in 
per cent, is found by drawing a line 
vertically along the 8-mfd point on 
F'gure 3a to where it intercepts the 
2500 -ohm line. A horizontal line is 
then drawn to ER%, which shows a 
ripple voltage of 9.4%. 

Capacitor Effects 

Referring to Fig. 3b, CzxL = 160. 
We then draw a line vertically from 
the 160 point on C.xL to where it 
intercepts between 9% and 10%, ap- 
proximately .4 the distance between 
the two. A horizontal line then 
drawn to ER2% shows an output ripple 
of .104%; .104% of 250 volts = .26 
volt, which is the value we want. 
Placing a 16-mfd condenser at C, re- 
duces this value to .05%, or .125 volt. 
These charts may be used for most 
rectifiers used in receivers, except gas 

lo) 

(e) 

types, and where the ripple after C, 
-does not exceed 15%. 

Hum Sources 

Mercury-vapor type rectifiers, such 
as the 82, are also sources of hum. 
This hum condition is produced by 
radiation from the tube itself. These 
types should be well shielded, and 
isolated from other receiver compo- 
nents. In a -c/d -c sets, ballast tubes, 
particularly glass envelope types, may 
radiate hum. Shielding the tube, or 
other glass tubes near it, will cure this 
condition. 

Hum in Audio Stages 

Where filament types, such as the 
6A3, are used in push-pull power 
stages, a hum balance may be obtained 
with a potentiometer across one of the 
tube filament supplies, Fig. 4. If only 
one supply is used for both tubes, the 
same system may be employed, but 
will not be as effective. For cathode - 
type output tubes in push-pull, match- 
ing the tubes for current drain equal- 
izes the hum voltage in both sections 
of the output transformer, and the 
hum cancels out. This is only true for 
hum voltage present in the B supply, 
and is not true for hum introduced at 
the push-pull grids. 

Negative Feedback 

In any audio stage, if there is power 
to spare, some form of negative feed- 
back may be used to reduce hum. 
Fig. 5 shows two representative forms 
of negative feedback that may be easily 
installed. 

The detector, or first audio stage is 
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the most common source of hum poten- 
tial. Only a very slight hum voltage 
is needed at these points to produce 
an objectionable hum level at the 
speaker. A quick check for the respon- 
sible circuit may be made by bypassing 
audio plate and grid circuits directly 
to ground with some high value of 
condenser, .5 mfd or better. Start at 
the output stage and work back; when 
the point is found where the condenser 
has no effect on the hum, the previous 
circuit checked is the defective one. 

Switch Covers os Source 

Hum may arise by coupling from 
switch covers to the associated volume 
control. This condition may readily 
he detected by removing the switch 
cover from the control. The hum is 

usually due to solder paste or grime 
creating a hum path between the 
switch points and the resistance strip 
of the control, or its terminals. If 
cleaning with carbon tetrachloride does 
not help, replace the entire unit, or 
mount a line switch separately. 

In high -gain amplifiers, additional 
bypassing may help. Some idea of the 
effectiveness of an RC filter may be 

gained from Fig. 6. This plot is based 

Fig. 6. A chart used 
in computing the ef- 

fectiveness of 
RC filters. 

on the expression: hum or ripple out- 
put/hum or ripple input = 10°/RwC, 
where R = resistance in ohms, 
w = 27cf or 753.9 for 120 cycles, 
C = capacity in mfd. RC filters are 
used in screen grid, control grid, and 
cathode and plate supply circuits. 

Sometimes, hum may be neutralized, 
if the point of entry is known. Fig. 7 

shows one such method. Here, C, acts 
to feed some hum voltage to the screen 
grid. Since this hum voltage is out of 
phase with that in the plate circuit, 
because C, and C_ act as a hum volt- 
age divider, the hum cancels out. 

Hum in primary audio stages may 
also be reduced by reducing the fila- 
ment voltage. We simply insert a low - 
ohm resistor in series with one of the 
tube filament leads to drop this voltage 
one or two volts. We must make sure 
that no other filament leads are at- 
tached to the socket terminal lug. 

Modulation Hum 

A condition frequently encountered 
in receivers, ís modulation hum; that 
is, hum is evident only when a signal 
is being received, and not between 
stations. This may be due to internal 
or external causes. Quite often, the 
station signal energy is coming 
through stronger from the a -c line 
than from the antenna. Several pos- 
sible cures are available; sometimes a 
combination of these helps. These are: 

(1) Ground the electric outlet to 
a good ground; receiver grounds 
should also be checked. 

(2) Increase the antenna length, 

Fig. 7. A method of neutralizing tube hum in 
the screen grid circuit. C, and Co act as a 

divider circuit to introduce hum and cancel that 
present in the plate circuit. 

or select a better position for it. 

(3) Change the set location. In 

one case, the condition was caused 

by a steel I beam in the wall where 

the set was located. 

(4) Connect two .05- to .25-mfd 

condensers across the line inside the 

receiver, grounded to the chassis; 
with and without an external 
ground. 

(5) Insert a line filter. 

(6) If there is any antenna wir- 

ing in the room, take the set into 

another room to learn if the inside 
wiring is picking up the hum. 

(7) For a -c/d -c sets, ground the 

chassis through a .1-mfd condenser; 
sometimes, other values of condenser 
help. Reversal of plug polarity on 

a -c may help, too. 

R -F Checks 

When local conditions are not to 

blame, the r -f section of the receiver 
should be checked. We should check 
all r -f tubes for filament -to -cathode 
shorts, either with a tube checker, or 

by direct replacement. Particular at- 
tention should be paid to the d -c plate 
supply of the oscillator section of the 

converter tube. Additional bypassing) 
or filtering at this point may help. In 

all cases, additional filtering of all 

r -f d -c supply voltages to both plate 
and screen grids should be tried. 

Other Hum Sources 

Hum may originate in the speaker. 
Many electrodynamic speakers use 

hum bucking coils. Quite often, the 
leads from the hum bucking coil to 

the voice coil are reversed, particularly 
after a repair. They should always be 

checked for they may have been 
changed previously. 

Grounding Points 

The grounding point in a receiver 
is important. All bypassing units 
should be inserted at the socket directly 
to cathode. If one leg of the filament 
supply is grounded, we should not 
ground the cathode to the same point. 
Tying all grounds together may help. 

It is important that all sockets and 
socket lugs are kept clean. A low -re- 
sistance path across a socket is often'' 
created by dirt, solder, paste or a burn. 
This is particularly true of wafer type 
sockets. . 

Generally speaking, we must re- 
member that most hum conditions arise 
in circuits carrying a -c, and therefore 
all checking should begin at this point. 
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products has swung UTC production into high gear 
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Fig. 2. A spotweld- 
ing machine. The 

pneumatically 
operated electrodes 
serve also as a 

clamp for the mate- 
rials to be spot- 
welded. The weld- 
ing transformer is 

usually housed in 

the base of the 
machine. 
(Courtesy 

Eisler Eno. Co.) 

Fig. I. A resistance welding circuit. Con- 
duction of a -e through the relatively high 

resistance of the metal sheets 1 and 2 re- 

sults in the loss of power, as heat, in the 

mass of the metal between the two low 

resistance copper electrodes 3 and 4. This 

heating energy effects a spotweld between 
the metal sheets immediately between the 

electrodes. 

ELECTRONIC 
SPOT WELD! NG- 

AND SERVICE PROBLEMS 
SPOT WELDING affords a metal 

bond between two metal components. 
In -the initial step the parts to be 

permanently united are placed into direct 
contact with each other. Small coinciden- 
tal areas of each surface are then raised 
to fusing or -melting temperature, which 
unite and, on cooling, form a single com- 

by S. J. MURCEK 

mon bond. Inasmuch as the joint occurs 
only in a limited portion of the metals 
this joint is designated a spotweld. 

So that only a limited area of each 

Fig. 3. Non -syn- 
chronous welding 
timing circuit, incor- 
porating a 2051 thy- 
ratron. Circuit con- 
trols the GL -415 
ignitrons through 
short-circuiting of 
the igniter elec- 
trodes by means of 
the timing relay con- 

tacts 11. 

component is rendered molten, it is neces- 
sary to confine the required heating 
energy to this area. This is accomplished 
through the sudden release of the neces- 
sary heating energy within the confines 
of the described spot. Since metals are 
excellent conductors of heat, the energy 
contained in the heated metal spot is 
rapidly dissipated in the remaining mass 
of the metal once the weld is completed, 
and the temperature of the united metal 
components or parts is raised only slight- 
ly. 

Spotwelding is useful because of the 
facility and rapidity with which the joint 
can be made, together with the attendant 
economy in the required heating energy. 

The Resistance Spotweld 

The conduction of an electrical current 
through a conductive medium, such as a 
metal wire, is accompanied by the release 
of energy in the form of heat. Expressed 
in the familiar form : W = I2R where IV 
represents the power dissipated in watts, 
I is the conducted current in amperes, and 
R is the resistance of the conductive path 
in ohms. 

Since the temperature of any conductor 
varies as the square of the conducted cur- 
rent, this temperature may be readily in- 
creased through an increase in current, 
to such an extent that the conductor is 
rendered molten. 

This electrical heating effect is readily 
applied to the electrical or resistance spot 
welding of metal machine parts. Fig. I 

illustrates how a resistance spotweld is 
effected. Two fabricated metal sheets 
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figs. 4 (right) end 5 (above). In Fig. 4, 

re have a synchronous impedance control 

Imer. Here, the initial conduction of timing 
hyratron 1 is delayed by means of the 

chase -shifted a -c potential developed by 

he circuit until the arrival, in phase, of the 

power factor angle. Fig. 5 illustrates a 

esistance-capacitance phase shifter. Since 

he voltage across the capacitor 15 at- 

eins its maximum only after the capacitor 
s fully charged to the source potential, the 

,oltage lags the current by 90°. Hence, al - 

oration of the rheostat resistance, 11, results 

n an alteretion of the phase -angle between 
he output voltage E° and the voltage across 

the transformer secondary winding, 13. 

' and 2 are clamped between the points of 
he heavy copper electrodes 3 and 4, 

vhich are connected to the secondary of 
m a -c stepdown transformer. When the 
)rimary of the welding stepdown trans- 
iormer is properly energized, a heavy 
aectrical current flows through the series 
:ircuit, represented by the transformer 

tsecondary, the welding electrodes, and the 
metal components. 

t Inasmuch as the resistance of the work 
metal is greater than that of the electrical 
welling circuit, electrical power is dissi- 
pated in this resistance to such a degree 
that it is heated to the fusing limit, form- 
ing the required bond. When the welding 
current stops, the welded metals cool to 
form a permanent bond. illustrated in 

t Fig. 2 is a small spotwelding machine 
suitable for the rapid bonding of small 
metal parts. 

Control of Resistance Spotweld 

A limitation is encountered in the ap- 
. plication of the resistance spotweld; con- 

trolling the heating energy dissipated in 
the resistance of the weld spot. Release 
of excessive heating energy in this re- 
sistance results in the crystallization of 
the worked metal, and often in the actual 

'. blowout, or rapid oxidation of the molten 
spot metal. Again, dissipation of insuf- 
ficient energy in the weld spot resistance 
results in an incomplete weld. To insure 

' the formation of an acceptable spotweld, 
it is imperative that the quantity of 
energy dissipated in the spot resistance he 
maintained within limits. 

This control is most readily applied to 
the welding current, either as a limitation 
of the amplitude of welding current, or 
its careful timing or nteterirtg. A major 
consideration in the application of time 
control to the spotwelding machine lies 
in the fact that its application obviates the 
use of welding transformer primary cur- 
rent control taps, reducing this operation 
to the mere adjustment of a single con- 
veniently placed dial. 

Accurate timing of the welding current 

ot 

o o- QQt? 
21 22 

r 
23 24 

3 

3 

o 

° 

SURE SUPPRESSION 
. RESISTOR 

o 
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is a necessity where the components to 
be welded are small, thin, or of highly 
resistive metals or metal alloys, to prevent 
crystallization during the welding pro- 
cess. The timing current train ranges 
from 0.008 to approximately 0.050 seconds, 
which is too limited a time interval to 
permit the proper operation of the usual 
control relay or contactor switch. Hence 
electronic control methods must he ap- 
plied. Again we find that the primary 
winding of a welding transformer presents 
considerable reactive impedance to the 
supply voltage. This requires synchronous 
operation of the current control system 
to prevent the rise of disastrous current 
surges in the welding transformer primary 
circuit. 

Electronic Resistance -Welding Control 
Devices 

Electronic resistance -welding control 
devices may be classified as : (1) asyn- 
chronous devices, or (2) synchronous 
apparatus. That is, the apparatus operates 
either asynchronously or synchronously 
with respect to the supply source fre- 
quency. 

The electrical circuit of an asynchron- 
ous welding timing system appears in 
Fig. 3. Only three electronic tubes are 
utilized in this system, assuring complete 
circuit simplicity. The tubes used are a 
single 2051 thyratron and the two GL 415 
ignitrons. 

In Fig. 3 the a -c power supply voltage 
across terminals 1 and 2, energizes the 
primary, 3, of the power transformer, 4, 
heating the cathode of the 2051 thyratron 
through winding 5. The ignitron tubes 
do not conduct at this time, since the relay 
contacts, 11, are open. 

Once the cathode of the 2051 attains 
operating temperature, the tube functions 
as a half -wave rectifier diode, utilizing 
only the cathode and grid electrodes of 
the tube. Since the contacts of the foot - 
switch, 9, are open, the current conducted 
by the thyratron is small. When the plate 
of the thyratron is instantaneously posi- 

tive, with respect to the slider arm of 
the adjustable resistor, 14, the cathode 
is also positive with respect to this elec- 
trode, and the series grid capacitor is not 
subjected to a charging current. However, 
during the succeeding half -cycle, the tube 
cathode is negative with respect to the 
resistor slider arm, and a charging cur- 
rent flows through the series grid capaci- 
tor, 12. A succession of a few half -cycles 
is sufficient to charge the grid capacitor 
to a voltage level which is approximately 
equal to the crest value of that existing 
between the slider arm, 14, and the plate 
of the thyratron. 

The slider arm is so adjusted that the 
voltage existing across it and the upper 
terminal of the power transformer second- 
ary, 6, is appreciably greater than that 
which exists between it and the other 
terminal of the secondary. This is the 
timing circuit operating adjustment. 

Closure of the footswitch contacts 
effects the closure of the contacts, 24, the 
latter being in series with the ignitron 
exciter electrodes and the normally closed 
contacts, 11, of the control relay, 10. Since 
the thyratron tube does not conduct im- 
mediately, by reason of the charge present 
on the series -grid capacitor which holds 
the grid of the thyratron negative with 
respect to its cathode, the control relay 
contacts, 11, remain closed, and the circuit 
between the two associated igniter elec- 
trodes is closed. 

When the igniter electrodes of the 
respective ignitrons are connected to- 
gether through the closure of the foot - 
switch and relay contacts, these tubes 
conduct alternate half -cycles of a -c 
through the primary 18 of the welding 
transformer, 17. An appreciably high cur- 
rent at low voltage, is induced in the 
secondary of this transformer, welding 
the work, 22 and 23, through electrodes 
20 and 21. This welding current train 
begins to flow through the primary of 
the welding transformer immediately with 
the depression of the footswitch pedal, and 
may occur during any period in any half - 
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cycle of the a -c supply frequency wave. 
Meanwhile, the charge present on the 

series grid capacitor discharges slowly 
through the shunt timing control potentio- 
meter, 13, the rate of the capacitor dis- 
charge being dependent on the potentio- 
meter adjustment. We must remember 
that the timer interval required to dis- 
charge the series grid capacitor to ap- 
proximately one third of its initial charge 
potential follows the formula 

t = RC (2) 

where t is the discharge time in seconds, 
R is the shunt resistance in ohms, and C 
is the capacity in microfarads. Hence, 
the length of the welding -current train, 
in cycles, is readily adjusted by means 
of the timing control potentiometer, 13, 
in Fig. 3. 

Once the series grid capacitor, 12, dis- 
charges to such, a voltage that the grid 
of the thyratron is permitted to swing 
positive with respect to its cathode, the 
thyratron conducts, energizing the magnet 
coil of the relay, 10, which is in series 
with the plate of this tube. When the 
coil of this relay is energized, the nor- 
mally closed contacts, 11, open, thus stop- 
ping conduction by the ignitrons, and the 
consequent flow of welding current. 

Releasing the footswitch operating 
pedal, causes contacts, 9 and 24, to open, 
opening the circuit between the igniter 
electrodes, and permitting the cathode of 
the thyratron to assume the same voltage 
level, with respect to its control grid, as 

that of the plate. This enables the atmos- 
phere of the thyratron to deionize with 
the cessation of the plate current. Since 
the cathode of the thyratron is once 
again at the same potential as that of the 
plate, the tube reverts to operation as a 

gas diode rectifier and the series -grid 
capacitor is once again subject to the 
rectified charging potential, restoring the 
timing charge within a few half -cycles. 
The circuit is then prepared for the suc- 
ceeding spotwelding operation. 

Under practical considerations, the 
,welding system described is usually manu- 
factured as two separate units, one in- 
corporating the timing circuit shown in 

the upper portion of Fig. 3, and including 
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Fig. 6. Circuit for 
testing welding cir- 
cuit power factor ad- 
justment. Linear tim- 
ing sweep of c -r os- 

cilloscope is s y n - 

chronized with weld- 
ing input or source 
voltage to observe, 
on screen, any 
deviation of weld - 
i n g cycle ampli- 
tudes from the weld- 
ing current average 
amplitude. A, c -r 
screen; B, intensity 
and a -c switch; C, 
vertical position; D, 
vertical inputs; E, 
vertical gain; F, ex- 
ternal synchronizing 
voltage; G, hori- 
zontal amplifier 
switch; H, horizontal 
gain; I, horizontal 
inputs; J, horizontal 
position; K, sweep 
frequency; L, focus, 
and M, synchonizer 

gain. 

the timing relay, the other incorporating 
a case containing the ignitron sockets 
together with the necessary connector 
busses and terminals necessary to com- 
plete the circuit to the welding trans- 
former primary winding. 

A serious difficulty arises in the ap- 
plication of the asynchronous welding tim- 
ing system when the duration of the 
welding current train is short and the 
current amplitude is high. The problem 
is further complicated by the fact that 
the secondary circuits of the conventional 
spotwelding machine are so arranged that 
the magnetic fields arising about each 
secondary conductor do not effectively 
neutralize each other, inasmuch as these 
conductors are widely separated. As a 
direct consequence, the inductance of the 
circuit which is connected to the low - 
voltage secondary winding of the welding 
transformer is highly inductive, present- 
ing considerable reactance to the welding 
current train and creating current tran- 
sients. 

The presence of current transients in 
the welding system secondary or work 
circuit, where the length of the welding 
current train is of the order of a few 
cycles or less, is a serious factor in that 
the added welding current is often suf- 
ficient to cause the blowout or rapid 
oxidation of the material being welded. 
'ro obviate the difficulty arising with the 
presence of current transients in the 
spotwelding work circuits, welding timing 
circuits have been devised which operate 
synchronously with respect to the a -c 
supply voltage wave. 

The electrical circuit of a synchronous 
spotwelding timer appears in Fig. 4., 
Phase -correction of the timing period in 
this circuit is obtained by means of a 
suitable phase -control circuit which in- 
corporates the power factor adjustment 
rheostat, 14, and the capacitor, 15. These 
components are connected in series across 
the center -tapped winding, 13, of the 
power supply transformer, 9. 

A descriptive diagram of the power 
factor timing correction circuit is given 
in Fig. 5. We note that the variation of 
the ohmic resistance of the power -factor - 
adjusting rheostat, 14, effects a marked 

change ín the voltage which appears 
across the capacitor, 15. Inasmuch as the 
angular relation between the voltages ap- 

pearing across the rheostat and the capaci- 
tor must always remain at 90", the phase 

angle of the circuit output voltage E. 
present across the circuit output terminals 
must vary with the alteration of the vol- iv 

tages appearing across either the rheostat I' 

or the capacitor. This conception may be 

more clearly visualized if it is considered II 

that, with the reduction of the ohmic 
resistance offered by the power -factor - 
correction rheostat to zero, the voltage 
across the rheostat must also be zero, 
and the voltage across the output ter- 
minals of the circuit is in phase with that 
appearing across the secondary winding 
which supplies the circuit excitation 
voltage. 

The voltage output of the phase -cor- 
recting circuit is in series with the control 
grid of the first timing thyratron, and 
therefore determines the a -c wave phase 
position at which this tube will begin 
to conduct. Further, the negative -grid 
biasing potential which maintains the 
control grids of all the thyratron tubes 
negative with respect to their cathodes 
is actually that present between the slider 
arm of the variable voltage dividing re- 
sistor, 20, and the negative terminal of 
the d -c voltage supply source, the latter 
incorporating an 83 mercury-vapor recti- 
fier. Hence, the voltage output 'of the 
phase -correction circuit is superimposed 
on the d -c biasing voltage component. 
The 1 thyratron is then rendered conduc- 
tive when the voltage output of the 
phase -correction circuit neutralizes the 
bias potential. And inasmuch as the phase - 
angle at which this neutralization occurs 
may be altered by means of a phase - 
correction adjusting rheostat, conduction 
by the thyratron 1 may be initiated at any 
desired angle in any given half -cycle. 

When the contacts of the footswitch, 
21, are open, the armature of the control 
relay, 22, remains unsealed, thus leaving 
the break contacts, 23, closed and the 
make contacts, 24, open. Since the positive 
terminal of the timing capacitor, 18, is 

connected to a common junction between 
these contact pairs, the capacitor is 
charged to the plate potential of the 
thyratrons. The charging current drawn 
by this capacitor is limited, in crest value, 
by the limiting resistor, 32, which usually 
has a resistance of 500 ohms. Finally, 
since the make contacts, 24, of the control 
relay remain open, the plate circuit of the 
thyratron,-1, is subject to no plate poten- 
tial, and the thyratrons 2 and 3 remain 
non-conductive. 

With application of pressure to the 
control footswitch, the footswitch con- 
tacts, 21, close, energizing the magnet coil 
of the control relay, 22. The sealing 
operation. of the relay armature causes 
the break contacts, 23, to open, and the 
make contacts, 24, to close, impressing 
the charge potential of the timing capaci- 
tor, 18, across the timing control circuit 
comprising thyratron 1 and timing poten- 
tiometer, 27. Thyratron 1 does not con- 
duct immediately, however, inasmuch as 
the phase -controlled angular correction 
voltage which is superimposed on its 
grid -cathode negative biasing potential 
prevents such conduction until the arrival 
of the power factor angle, at which angle 
the correction voltage neutralizes the 
negative bias component. Once the power 

(Continued on page 35) 
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TAKE every ad about RCA tubes that reached 

industry, the trade, and the public during 1944. 

The total area of all those ad's would be equal 

to a billboard, 20 feet high, running for 39 miles! 

Talk about advertising wallop! There's a program 

designed to do a real job...to set your stage for 

postwar profits. 

Eight and a half million ads...eacñ a powerful 

message to tube customers. Over four million 

square feet of selling, building your future RCA 

sales. And the "billboard" is still growing, mile 
after mile. 

No wonder it will be easier for you to sell RCA 
tubes. No wonder it will be more profitable. 

THE FOUNTAINHEAD OF MODERN TUBE 

DEVELOPMENT IS RCA 

t 
Meal 

For with RCA's manufacturing skill and mer- 

chandising support behind you, you can't miss. 

You know your customers will want RCA. Sure, 

the RCA "billboard" is big...your postwar profits 

on RCA tubes will be big, too! 

Listen to "THE 

MUSIC AMERICA 

LOVES BEST,' 

Sundays, 

4:30 P. M., EWT, 
NBC Network 

RADIO .CORPORATION QF; AMERICA 
RCA.`VICTOR DIVISION`.. CAMDEN, N..,1., 

LEADS THE WAY . '.: In Radio ...Television :..Tubes .. . 

Phonographs ..: Records'..: Electronics 

. t. 

SERVICE, APRIL, 1945 27 



IA7GT INSGT 

_ 

1. 

+bldlll ''Ili.UUUUI' 0 1' 
' 30 

IHSGT 3Q5GT '50L6G"1" 35Z4GT 

HE frequency -allocation hear- 
ings held recéntly in Washing- 
ton have provoked extreme in- 

terest in f -m receiver design; methods 
of covering the bands, etc. The an- 
swers to many of the design problems 
are provided in the circuits shown in 
Figs. 1 and 2. In Fig. 1 we have an 
f -m model, Motorola FM -82. This 
model is designed to cover the 42-50 
me range. 

An aperiodic r -f amplifier using a 
6SK7 covers the 42-50-mc band, pro- 
viding some gain and serving to couple 
the dipole antenna to a. 6SA7 con- 
verter. A broad -band antenna trans- 
former applies signal voltage to the 
low side'of the r -f grid coil, the signal 
appearing across a 100-mmfd buffer 
condenser. The tuned detector circuit 
is composed of an r -f load coil in the 
6SK7 plate, a 1,000-mmfd blocking 
capacitor and one section of the two - 
gang condenser. The other section of 
the gang condenser tunes a cathode -tap 
Hartley oscillator. An r -f choke is 

used in the 6SA7 heater. 
Two 6SK7 i -f amplifiers are coupled 

"(M 

D D+nC/r ur 

by HENRY HOWARD 

with iron -core wide -band transformers 
using damping resistors across both 
windings. They all have 22,000 -ohm 
units shunting the secondaries. The 
amplified 4.3 -me i -f signal is fed to two 
6S J7 limiters and then to a 6H6 dis- 
criminator. Avc developed across a 
22,000 -ohm resistor by the first limiter 
is fed to the r -f and first i -f stages. 
The converter bias is only the drop 
across a 470,000 -ohm grid leak ; the 
second i -f is the same. 

The first limiter operates at a low- 
ered plate voltage obtained through a 
68,000 -ohm common plate -screen drop 
resistor. The second limiter operates 
at a still lower voltage, the dropping 
resistor being 100,000 ohms. This 
limits the amplitude of the signal that 
can be passed by these stages, tending 
to make all signals have equal ampli- 

Fig. 1. Motorola FÁ1.82 receiver designed'o 
cover the 42-50 me band. The i -f amplifi` 
are coupled with iron -cored wide -bat. 

transformers. 

J/ 

tudes. \ méter jack for tuning is pro- 
vided. This is in series with the 100,- 
000 -ohm grid leak of the second 
limiter. 

Garod 3 P 1812 

In Fig. 2 we have a combination 
a -m/f -m/s -w receiver, Garod 3 P 1812. 
Separate a -m and f -m channels are 
provided, but two i -f stages serve for 
both. Tuned r -f stages are used for 
both channels, a 7 -\7 for a -m and a 
7V7 for f -m. And a 7Q7 is used for 
each converter. The f -m oscillator 
sloes not use the conventional grid - 
condenser grid -leak bias. Instead, it 
uses a direct grid connection with no 
bias. 

Two 7A7s with resistance coupling 
between them serve as i -f amplifiers 
for the both channels. Since the fre- 
quencies are so widely separated (455 
and 4,300 kc), there is little difficulty. 
For instance, the choking action of the 
4.3-mc coil is small at 455 kc, causing 
little signal loss; also, the i -f tuning 
condenser of the 455-kc section be- 
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VOLUME CONTROL 
I MEG. 

7A7 = i 
^^^`"^ TREBLE CONTRO 

100 1 I MEG. 

ames a very effective bypass at 4.3- 

ác. Thus the signal loss there is 

,mall. 
A third tuned i -f stage with a 7H7 
used for f -m only. This feeds two 

ilC7 limiters and a 7A6 discriminator. 
Che a -m i -f is fed to a 6SQ7 diode tle- 
ector whose triode section is used as t phono pickup amplifier. A 6U5 eye 
s operated from both the 6SQ7 second 

MESON. OODrl 
1° 1O-- 

__,OS 13+f,c.._, 

H,001 3 
3404 

_6 

TO 

NETERS..'II 

6SQ7 r 

PNONO 
UP 

6K6 

Fig. 2. Garod 3 P 1812 combination a -m/f -m/s -w 
receiver. 

diode avc and the grid leak circuit of 
the first limiter. R/C filters eliminate 
the i -f components, leaving only the 
d -c bias. 

The a -f amplifier consists of a 6SQ7 

Fig. 3. Sentinel 237, a-c/battery receiver. R -f 
choke A isolates rectifier heater. 

.ue3 TSoo 

IS NF 

FIELD 750 011/11. 

71A6 
0 

.001.0 
5 

feeding a pair of 6K6 with the aid of 
another 6SQ7 phase inverter. A 7C7 
is run in parallel with the first audio 
for bass tone control. In the control 
system the input capacity is reflected 
to the plate circuit, a .01-mfd shunt 
capacity and potentiometer being used 
in the grid circuit. The tube operates 
in an inverted manner, there being no 

(Continued on page. 31) 
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is another phase of 
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z 

HEY call it LOGISTICS in war ... the difficult 
science of getting supplies to the fronts where they 

can be used. Post -War Reconversion will involve the 
same problems ... just another phase of war itself. 

CORWICO Wires, so long practically non-existent for 
American industry because of our national emergency, 
will figure importantly in the new Logistics of Recon- 
version. Soon you will be able to get these scientific 
strands for peacetime uses ... and the world will stride 
into a new era of construction and expansion in which 
you'll no longer be d 09 c t dut .. . 

oRWl co 
£011115 

. WIRE CO:M:PANY . lNc. 

15 Pork Row, New York City; New York 
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(Continued from page 14) 

the gain requirements, not a simple 
I 

assignment. The pictures suffer in 
definition where the full band is not 
passed. An additional requirement of 
television amplifiers is the complete 
rejection of the sound channel and, 
also, the sound channel of the adja- 
cent channel.' This is usually accom- 
plished by wave traps, as in Fig. 9, 
which shows one type of i -f circuit 
with, two iron -core tuned inductors 
coupled through C, with the trap in 1 

series. This trap 1-3-C2 is tuned to 8% 
me to reject the sound channel or to 
14% me to reject the adjacent sound 
channel. One transformer may be set 
for the latter and two for the former, 
depending upon the strength of avail- 
able telex ision stations. 

Inductive Coupling 

Fig. 10 shows another type of cou- 
pling system with similar tuned in- 
ductors, but coupled inductively by 
means of a common coil, L,. Correct 
constants and coupling provides the 
proper bandwidth and gain. Still an- 
other type of coupling is shown in 
Fig. 11. This transformer is capacity 
tuned as in low -frequency units but 
has an adjustable coupling capacitor 

Figs. 9 (above) and 10 (below) 

Fig. 9 illustrates a trap circuit used in the 
i -f system of a television receiver. In Fig. 
10 we have iron -cored units used in an in- 

ductively -coupled circuit. 
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etween plate and grid for bandwidth 

djustment. The wave trap is situated 

etween the two coils, and thus is cou- 

led to both. There is little doubt that 

till other designs will be forthcoming 
's soon as television sets start rolling 
tf the assembly lines. The Service 
Ian will have to be quite alert to these 

evelopments to provide rapid yet 

uality servicing. 

rig. I I. A capacity method of i -f control 
a television system is illustrated here. An 

adjustable coupling capacitor between plate 

nd grid is used. A wave trap between the 

f coils serves as a bandwidth control. 

SER-CUITS 
(Con.trnned from page 29) 

signal applied to the grid. The treble 
tone control is a 1-megohm unit con- 
nected between the first audio cathode 

'and the high side of the volume con- 
trol through a .006-mfd capacitor. 

In this receiver all suppressors in 
the r -f and i -f pentodes are connected 
to ground rather than cathode, giving 
a negative rather than a zero bias. 

Sentinel 237 

in Fig. 3 appears an interesting a -cl 
battery type receiver. Sentinel 237, with 
a high-fidelity audio system. Many in- 
nov ations have been included in the 
power supply system to eliminate hum 
and other possible power noises to im- 
prove audio output. The power trans- 
former, for instance, is not only very 
large, but it has a tertiary winding. To 
isolate the rectifier heater from the 
remainder of the tubes, an r -f choke, 
A. is used. This choke supplements the 
conventional A filter from the vibrator. 
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RADIO SERVICE 

4«0/ment I 

HICKOK Instruments have long 
been known as the ultimate in 
scientific development. Illustrated 
here are but 4 of our 36 leaders in 
the Radio Service field. Thousands 
of Radio Service men have preferred 
HICKOK Instruments because of 
their unusual accuracy and de- 
pendability. HICKOK pioneered 
in Dynamic Mutual Conductance 
Tube Testing Equipment. In the 
field of Signal Generators, Traceo- 
meters, Vacuum tube Voltmeters, 
Oscillographs, Zero Current Testers, 
Volt-ohm-milliam - meters and 
Industrial Analyzers the name 
H ICKOK is assurance of excellence. 

THE HICKOK ELECTRICAL 
INSTRUMENT COMPANY 
10521 Dupont Ave., Cleveland 8, Ohio 

Hi 
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This much does make sense. While 
you're waiting for your postwar servicing instru- 

ments you might just as well be waiting for the best. And it 
makes sense, too, to expect the best from Simpson. Since the 
beginning of radio Ray Simpson has been studying your 
needs, your problems-setting the pace in the field with new 
ideas, new refinements. With such a background you can rely 
on Simpson Instruments and testing equipment to offer you 
more accuracy, more stamina, more value for every dollar 
you spend. 

SIMPSON ELECTRIC CO., 5200.18 W. Kinzie St., Chicago 44, Illinois 

MODEL 260 HIGH SENSITIVITY TESTER 

Ranges to 5000 Volts, both AC and DC, at 20,000 ohms 
per volt DC and 1000 ohms per volt AC. Current read- 
ings from I microampere to 500 milliamperes. Resist 
ance reading from 1/2 ohm to 10 megohms. Five decibel 
ranges. -12 to +52. 

INSTRUMENTS THAT STAY ACCURATE 

FIXED RESISTORS 
(Continued from page 18) 

r 
value), some thought should be given 
to the matter before choosing an avail- 
able resistor that is either higher or 
lower in value than that indicated as 
being required. Generally, where the 
voltage drops to be developed across 
resistors are somewhat critical, as in 

audio -bias resistors and in the grid - 
load dividing resistors in audio -phase 
inverter circuits, the resistance toler- 
ance allowable usually is only ±10%. 
The resistors used for most of the 

other receiver functions are not so 
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critical, and a tolerance of ±20% is 
usually allowable for them. Only in 
special cases are ±5% tolerance re- 
sistors used in home or auto radio re- 
ceivers. 

Accordingly, when the use of other 
than an RMA Preferred Resistor value 
is indicated it is, of course, desirable 
to choose the resistor of nearest RMA 
preferred value to it, either larger or 
smaller according to the characteris- 
tics of the circuit. For instance, let 
us assume that the value of a needed 

cathode -bias resistor is calculated to 
be 110 ohms. Now the nearest values 
in the ±10% tolerance group of RMA 
preferred value composition resistors 
are 100 ohms, and 120 ohms. In such a 
case before making a decision to use 
one or the other the plate and screen 
voltages should be taken into consid- 
eration. If the plate and screen volt- 
ages of the particular receiver tend to 
run high, then it is desirable to use the 
resistor that will provide more bias (to 
safeguard tube life and operating char- 
acteristics) and therefore the 120 -ohm 
unit should he used. If these voltages 
tend to run low, the lower value resis- 
tor should be used. The same reason- 
ing applies to screen and plate resis- 
tors, etc., which are in general not as 
critical as the cathode -bias resistor, 
and for which a resistance tolerance of 
-F-20% usually is permissible. 

Determining Wattages 

After the resistance value is deter- 
mined in this way, the correct wattage 
rating to employ may be found by the 
most suitable method explained under 
case (1). 
In case (3) there are several alter- 

natives: 

(a)-The correct resistance and wat- 
tage rating of the resistor may be 
secured from either the schematic 
circuit diagram or the parts list 
of the receiver in a service manual 
(observing the proper precautions 
previously mentioned). 

(b)-If the receiver is an orphan or 
brand receiver not listed in the 
manuals, it may be possible to 
proceed as in 2 (c), applying the 
formula E/I for calculating the 
required resistance and either I3R, 
E'/R, or IE for calculating the 
power dissipated. 

(c)-If the foregoing procedure is not 
desirable or possible, a variable 
resistor of suitably large resis- 
tance range may be temporarily 
substituted in the circuit in place 
of the faulty unit. Its value 
should be adjusted until the cur- 
rents and voltages in the affected 
circuits associated with the elec- 
trically nearest tube or tubes are 
correct as specified by a tube 
characteristics chart listing this 
type of tube (or until a listening 
test indicates that the receiver is 
operating most satisfactorily). 
The resistance of the variable re- 
sistor at this setting may then be 
measured with an ohmmeter, and 
a fixed resistor of nearest RMA 
preferred value to this, and of 
power rating which may be deter- 
mined by either of the methods 
already explained previously here, 
may be permanently connected 
into the circuit. Substitution vari- 
able resistor units designed espe- 
sially for such work were avail- 
able to Service Men before the 
war. One such, having a resis- 



tance range from 100 to 100,000 
ohms, is illustrated in Fig. 3. 

Fixed Wire -Wound Resistor 
Applications 

Because the materials used in their 
Instruction are better able to with - 
.and the effects of moisture and con- 
'nued heating at elevated tempera - 
It -es, fixed wire -wound resistors (es- 
?cially those of the vitreous -enameled 
rpe) possess properties fundamentally 
ifferent from the fixed -composition 
rpe in that they have greater pre- 
.sion, stability and power -handling 
bility. A wire -wound resistor will 
of readily change in value, nor does 
s resistance vary very much between 
Is cold and normal hot state. How - 
ver, mainly because they are more 
xpensive than composition resistors of 
imilar rating, fixed wire -wound re- 
istors ordinarily are used in radio re- 
eivers only for those functions where 
lore power must be dissipated (in ex- 
ess of about 2 watts) or where greater 
esistance stability or accuracy is 
seeded than is possible with the less 
xpensive composition resistors. Such 
unctions are relatively few, so that 
rdinarily not more than one or two 
xed wire -wound resistors are usually 
bund in a modern receiver. Their use 

(Continued on page 34) 
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DIES OF 

CANCER 
YOU MAY BE THE ONE 

CI VE! * 
Eminent scientists lack funds for 
experiment ... cancer clinics are 
starved for equipment ... money 
is needed to care for advanced 
cases. 

Five million dollars a year might 
cut the deaths from cancer. Might 
save you, one dear to you. Yet 
Americans give less than one 
million dollars. I)o your part! 
Send us anything from 10! to 
$1,000. Every bit helps! 

if you are a resident of the Met- 
ropolitan area of New York, 
send your contribution to New 
York City Cancer Committee. 
130 E. 66th St., N.Y.21,N.Y. 

AMERICAN CANCER SOCIETY 
350 Fifth Avenue, N.Y. 17 N.Y. 
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iL,PRQVE-. 
is 4 1b, book 
IS WORTH 

ANOTHER MAN 
4,,00.E - in=.:you.r shop .. '' {' P' 

'+<0" 

+!,'0. ' '' SAVES YOU TIME 

!09'3 Don't confuse A. A. / Ghirardi's 3rd Edi- 
t i o n RADIO 

TROUBLESHOOTER'S HANDBOOK with 
hooks on servicing theory! It simply isn't 
that kind. You don't study the HAND- 
BOOK! You just look up the Make, Model, 
and Trouble Symptom of the Radio you 
want to repair-and go to work! 

Clear instructions tell exactly what "'the 
trouble is likely to be-EXACTLY how to 
fix it. This big, 4 -pound, 744 -page manual 
brings you quick, specific repair data for 
every radio in use-over 4,800 models of 
Home and Auto Radio receivers and Auto- 
matic Record Changers of 202 manufacturers! 
Pays for itself the first time you use it. 

in addition, there are hundreds of 
pages of repair charts, data on tuning 

alignment, transformer troubles, 

ON 4 JOBS 'OUT OF 5 
tube and parts substitutions, etc., etc.-all 
indexed for quick easy reference. 

WE'LL PROVE IT 

The iANDBOOK is the ideal book for 
training new helpers, repairing either cheap 
or expensive sets profitably, substituting 
tubes and parts accurately, eliminating use- 
less test time and equipment. Because 
it helps you fix TWO SETS iN THE TIME 
YOU'D NORMALLY TAKE FOR ONE it's 
every bit as valuable as another helper in 
your shop-and we'll prove it. Send for the 
hook NOW! Let it work for you for 5 full 
days. If not more than satisfied, return it 
and we'll refund every cent of your 
money. Take us 
up on this offer 
now! 

.. :and- this1300:.Pagi:Boók. 
is. worth' every céñt 

COMPLETE. RADIO-ÉLECTRONIC 

SERVICING: EDUCATION 

Every Conceivable Service Subject! 
A. A. Ghirardi's big 1300 -page 

MODERN RADIO SERVICING is the 
finest, most complete Instruction book 
on ItadioF.lectronic service work for 
either the novice or the professional 
Radio -Electronic Serviceman-bar none! 
Actually, it gives a COMPLETE 
MODERN EDUCATION in truly pro- 
fessional service work that is an Open 
Sesame to real opportunities In post 
war Radio -Electronic service work where 
the call will be for TRAINED men 
with a Broad knowledge of modern test 
equipment and testing techniques . . . 

and not narrow -brained screw -driver 
mechanics of distinctly limited ability. 

TEST INSTRUMENTS- 
TROUBLESHOOTING- 

REPAIR 

Read from the beginning, it is a 

complete servicing course from A to Z. 
Used for reference, it is an Invaluable 
means of "brushing up" on any work 
that puzzles you. Gives complete in- 
formation on all essential service in- 
strument types; how they work (with 
wiring diagrams), how, when, and why 

to use them; how to build your own; 
preliminary trouble checks; circuit and 
parts analysis; parts repair. replacement, 
substitution; obscure troubles; align- 
ing and neutralizing; interference re- 
duction-and HUNDREDS of other sub- 
jects including How to Start and 

Operate a Successful Radio -Electronic 
Service Business. 706 Illustrations; 720 
self -testing review questions. Only $5 

complete ($5.50 foreign). 

MONEY- 
SAVING 
OFFER! 

Get BOTH the Handbook and 
Modern Radio Servicing- 
radio's most famous complete 
service library totalling over 
2030 pages - at a bargain 
Combination price. See 
special offer In coupon. 

5-DAYMONEY-BACK GUARANTEE 
Technical Division, MURRAY HILL BOOKS, lass.., 
Dept. S-45, Z32 Madison Ave., New York 16, N. Y. 

Enclosed find $ for hooks checked; or send 
C.Q.D. (in U.S.A. only) for this amount plus postage. 
If not fully satisfactory, I may return the books at 
the end of 5 days and receive my money back. 

RADiO TROUBLE- MONEY SAVING 
SHOOTER'S HANDBOOK COMBINATION. Both 
$5 ($5.50 foreign) hooks only $9.50 ($10.50 
MODERN RAi)1O SER- foreign) 
VICING $5 ($5.50 foreign) 

Name 
Address 
City & Dist. No State 

(Please print or write plainly.) 
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They were mighty tough before Pearl 
Harbor, and they are now still tougher, these 
Type ""05" Aerovox oil -filled Xmitting capaci- 
tors, because of their service on many fight- 
ing fronts. You'll have these heavy-duty 
capacitors available for your bigger and bet- 

ter "ham" rigs or electronic assemblies just 
as soon as Uncle Sam releases them for your 
use. Remember Aerovox "OS" Hyvols. 

Convenient, moderate -priced oil -filled ca- 
pacitors. 

Reinforced round metal can. Hyvol im- 
pregnant and fill. 

600 to 3000 volt D.C.W. ratings. Capaci- 
tance ratings from 1.0 to 4.0 depending on 
voltage. 

Immersion -proof terminals with "double 
rubber bakelite," porcelain pillar insu- 
lator, lug and locking nuts. 

Adjustable mounting ring for upright or 
inverted mounting. 

Ask your jobber about these Aerovox 
"135" Hyvols now available on suitable pri- 

orities, but generally available after V -day. 

r; --/j4. 

INDIVIDUALLY TESTED 

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A. 

In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 

Export: 13 E..40 ST., NEW YORK 16, N.Y.- Cable:'ARLAB' 
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FIXED 'RESISTORS 
(Continued from page 33) 

usually is confined to line -voltage drop- 
ping in a -c/d -c receivers, bleed cir- 
cuits, grid bias to high -power output 
tubes, filament current control in bat- 
tery -operated receivers, etc. Ordinary 
commercial wire -wound resistors used 
for these purposes are almost entirely 
of ±5% tolerance. 

Fixed Wire -Wound Resistor Troubles 
and Repairs 

A wire -wound resistor may become 
open due to a break occurring in the 
resistance wire. Such breaks may be 
caused by mechanical strains set up in 
the wire by the expansion and contrac- 
tion caused by the normal heating and 
cooling of the unit during intermittent 
service, the break usually occurring 
at or near the junctions of resistance 
wire and terminal lugs; by kinks or 
dents introduced during the winding 
process; and by actual melting of the 
wire at some point due to excessive 
heat developed during severe overload. 
The insulation between adjacent turns 
may break down, resulting in arcing 
and eventual burnout between them. 
Such troubles will be revealed by sim- 
ple ohmmeter tests. Often the break 
is such that the contact between the 
two ends alternately opens and closes, 
causing symptoms of either intermit- 
tent reception, intermittent volume 
changes, noise, etc. 

Wire -wound power resistors now 
are rather scarce so it often is neces- 
sary for the Service Man to try to re- 
pair a faulty unit if reasonably possi- 
ble. A break in the resistance wire 
usually may be located by careful vis- 
ual inspection. In the adjustable -type 
resistor, the break may be traced out 
with an ohmmeter by connecting one 
ohmmeter probe to an end terminal of 
the resistor and sliding the other probe 
along the bared contact surface of the 
wire until the exact spot of the break 
is determined. In either case the 
break can then be bridged by sliding 
an ordinary narrow adjustable -type 
contact band or lug to each side of the 
break, tightening them in position, and 
then joining them with a jumper wire, 
as shown at (a) of Fig. 1. In the case 
of a non-adjustable type resistor 
(which does not have a bared track in 
its wire), it will be necessary to scrape 
the insulation from a few turns of the 
resistance wire at the point where the 
contact buttons of the bands will make 
contact. The bands should be narrow 
so they do not short out more than 
about 5% of the total resistance. 

In many cases it will be found pos- 
sible to effect satisfactory bridging of 
the break by employing only one of 

For Soldering in 
Ti ghtt Places . . b 

DRAKE 
No. 400 Soldering Iron 

Smallest Industrial Iron 
Ever Designed 

60 Watts -% in. Tip 
Only 9 in. long. Wt. only 8 oz. 
This mighty mite is backed bl 
DRAKE's 25 years of soldering iron 
manufacturing experience. 'The high 
quality and long -service of DRAKE 
Soldering Irons have made them out- 
standing favorites with all types of 
radio men everywhere. The DRAKE 
No. 400 is an outstanding value at 

Only$4.50 
List V 

Drake Has an Iron 
for Every Purpose. 

Ask Your Radio 
Parts Jobber 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVE., CHICAGO 13; Ill. 

I 70 
ANSWERS 

9Q`Ó(S TO YOUR 

t.0-( HARDEST PROBLEMS 

1 \ 1178 Illustrations 
1000 Pages 

130 Tables - 105 Graphs 

GET THE ANSWERS NOW, 
Here. In one big volume, you'll find all the Urns 
saving answers to your radio problema . . and tame 
caved la MONEY EARNED. Written In easily un- 
derstood language, yet accurate enough for en engi- 
neer. Completely revised and cross Indexed for Quick 
reference, this handy reference book for your tough 
lobe covers radio transmission and reception, public 
address syateme, television, photocell. and data on 
their Important parts. It's a hook you'll sup 
always use. And . . . It's only .DJ 

ANOTHER TIME SAVING BOOK! 
ELECTRICAL AND RADIO DICTIONARY. Over 
3800 definitions of technical words and terms used 
in all branches of radio and electricity. 

$2.50 300 Pages -050 Illustrations .D J 
GATEWAY PUBLISHING COMPANY 

32 N. STATE - Dept. S-4 - CHICAGO 2 

Clip This Coupon NOW 
GATEWAY PUBLISHING CO. 

32 N. State. Chicago 2, III. Dept. 8-4. 
O Send me the new Drake Cyclopedia IMMEDIATELY. 
O And the 300 Page Radio Dictionary. 

Name 

Address 

City State 



these contact bands. This is an ad- 
vantage, for then less of the total re- 

tsistance is shorted out by the repair. 
This method is far superior to 

merely twisting the two ends of the 
wire together at the break, for when 
this is done a noisy or otherwise trou- 
blesome contact inevitably results when 
the wire later becomes oxidized. 

1 Faulty contact between the resistance 
wire and the terminal contact bands or 
lugs also is a frequent source of trou- 
ble. This condition may result in noisy 
reproduction, intermittent reception or 
volume changes; or excess heat may 
be developed that ultimately causes the 

j resistor to open. 

The Remedy 

The obvious remedy for this condi- 
tion is to carefully remove the terminal 
contact band or lug; then slip an ad- 
justable sliding contact band over the 
wire in its place, previously having 
cleaned the wire where the contact 
button of the sliding band is to make 
contact with it. The band should then 
be fastened securely in place. The re- 
sistor now will look as shown at (b) 
of Fig. 1. 

A ground sometimes occurs when 
one of the end -metal mounting brack- 
ets that fasten a vitreous -enameled re- 
sistor to the receiver chassis manages 
in some way to touch the end terminal 

'clamp or lug adjacent to it. An ohm- 
meter continuity test will reveal this 
condition. A washer made of fibre or 
other suitable insulating material prop- 
erly inserted between the bracket and 

' the lug will remedy this trouble. 

Partial Shorts 

A metal -clad wire -wound resistor 
may develop a ground, or a partial 
short circuit, if the insulation breaks 
down and the resistance element 

bi touches the metal shell. A simple ohirl- 
y meter continuity test between the re- 

sistance element and the metal casing 
(with all connections to the resistor 
terminals open) will reveal this con- 
dition. The receiver circuit diagram 
should always be consulted when a 
grounded condition is discovered, how- 
ever, for in some receivers such re- 
sistors are intended to be grounded at 
a certain point. 

Poor internal contact at one of the 
taps on a metal -clad resistor often may 
be corrected by simply inserting a 
small screwdriver between the receiver 
chassis and the resistor's metal casing 
(the casing usually is riveted to the 
receiver chassis at each end) at the 
faulty tap and bending it up, as illus- 
trated in Fig. 4. The dent thus made 
in the casing forces the tap into more 
intimate contact with the resistance 
winding without affecting the unit in 
any other way. 

Whát type ofmicro- 
phone is best suited 
for a particular ap- 
plication? 

How can. I'convert 
tllelevel of a micro, 
phone rated on the 
basis of milliwatt4 
per bar to a level of 
volts per bar? - 

Whatnew-typesof, , 

special ,purpose mi , 

crophones have been 
developed for voice 
and sound trañsmis- 
sion? 
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More than an exposition of microphone types. the new Electro; 

Voice Catalog provides a source of valuable information -which 

should be at the fingertips of every, sound man:. -It contains a 

simplified Reference Level Conversion Chart which marks the 

first attempt in the history of the industry to standardize micro: 

phone ratings. Several pages are devoted.,to showing. basic 

operating principles of microphones ... offering a.guide to .the 

proper selection of types for specific applicátions. And. 'of 

course. every' microphone in the Electro -Voice- line is com 

pletely described. from applications to' specifications. " 

Reserve your copy of the new 
Electro- Voice Catalog. Write today. 

mss +£ MICROPHONES 
SuciROYOICI CORPORATION 11219 SOUTH RMOArn11R SOUTH BOO fA,INOIANA 
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ELECTRONIC TIMERS 
(Continued from page 26) 

factor phase -arrival condition is attained, 
control grid of thyratron 1 swings posi- 
tive with respect to the cathode, and the 
tube begins to conduct. 

The discharge of the timing capacitor 
is limited, in time, by the ohmic resistance 
of the timing control potentiometer, as in 
the non -synchronous welding timer cir- 
cuit of Fig. 3, and as is indicated by the 
simple timing equation, 2. Since the 
charge potential, which exists across the 
terminals of the timing capacitor is im- 
pressed across the resistance of the timing 
potentiometer, (the arc drop potential 
across the thyratron plate and cathode 

being only 15 to 18 volts) this potential 
exceeds the negative biasing potential 
which exists between the control grids 
and cathodes of thyratrons 2 and 3. Con- 
sequently, the control grids of the recti- 
fier thyratrons swing positive and these 
tubes conduct, effectively short-circuiting 
secondary of impedance transformer, 4. 

When the thyratrons do not conduct, 
the impedance present across the primary 
of the series impedance transformer, 4, 
is infinite, preventing the flow of a -c 
through the primary winding of the weld- 
ing transformer, 3. Since the thyratrons 

(Continued on page 36) 
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50 MFD 150 WV 
One year guarantee 

it Ji*1$ 
From pilot to bombadier ... "tar- 

get sighted" ... from bombadier to 
pilot ... "target hit" ... and commu- 

nications scored again. Halldorson 
Transformers are helping to maintain 

communication lines on all battle fronts, 
in air, on land or on the sea. 
We are aiding in home communications 

by providing a full line óf victory type trans- 
formers . . . quantity is limited . . . but not 

quality. Like their fighting brothers, our victory 
transformers are capable of operating under the 

severest conditions. 
JOBBERS, write for complete information on our 
Halldorso i Victory Type Transformers. 

THE HALLDORSON COMPANY 
4500 Ravenswood Avenue Chicago 40, Illinois 
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at NATIONAL 

ON HARD TO GET RADIO PARTS 
National Electronic can supply you immediately with hundreds of 
hard -to -get radio parts at exceptional prices . . . a few listed below. 
Every NATIONAL radio part is unconditionally guaranteed for superior 
quality. Take advantage of these savings by placing your order today. 

Assortment of 200 pcs. Special Radio Hardware In- 
cluding Tune Sockets. Terminal Strips, Grid Caps 
and Plugs Kit $1.49 LIMITED OFFER 

Dry battery eliminator for farm sets. Will 
deliver up to 112 v. of B and up to 2 v. of A 
from any 6 v. storage battery. In handsome 

black metal container . complete with 
cables, etc. Extra special while they last. 
$15.95 each. 

3000 m.f.d. at 3 v. F.P. Condenser In aluminum can 

136 D x 2 11. Fresh stock. Special, while they 

last Each, $1.39; 10 for $11.99 

A superior Mike Cable. single conductor. shielded 

end pre-war natural rubber 
r 13c per It.; 100 ft. $9.90 

Dual conductor and shield as above 
18c per ft.; 100 ft. for $15.95 

ONTINENAL CARBON IT 
Asssortment T100 It51A coated E% a dR1K\att(ree s- 
tore (Vs are one watt). Unusual bargain at $3.35 

20 MFD 150 WV Tubular Pigtail 
10Electrolytic. or $3.30 

One year guarantee 

10 MFD 450 WV Tubular Pigtail Electrolytic. 
One year guarantee '43c; 10 for $3.95 

Tubular Pigtail Electrolytic. 
49c; 10 for $4.45 

Heavy Duty GE Pyranol 10 MFD 600 WV (900 Pk) 
OIl tilled paper filter condenser In Hermetically 
Sealed metal container 3" Z Os" a 1" with 
connections brought through ceramic bushings. 

List $9.90 Our price $3.30; 10 for $29.50 

20 x 20/150 WV Tubular Electrolytic. First Line 
Condenser. One year guarantee. Each 61c; In for $5.60 

HI -TEMP RUBBER PUSH BACK WIRE-Solid 
and Stranded (it 20). 100 ft.. 71c; 10 for $6.50 

OUTSTANDING OFFER 
An assortment of 20 high grade Vitreous 
Enameled Wire Wound Resistors in 5, 10 and 
25 Watt sizes, ranging from 30 to 30,000 Ohms. 
Selected as to popular usage. Ohmlte, Electrolm, 
Sprague, Utah. etc. Kit Jt E77. List price, 
$9.60. Your cost is only $2.99. 

10 MFD 50 WV Tubular Pigtail Electrolytic Con- 
densers. One year guarantee. Each 28c; 10 for $2.45 
LOCTAL SOCKETS - (Metal Supporting Ring). 

10 for $1.10; 100 for $9.99 

COD orders require 20% deposit. We accept no 
orders for less than $2.50, and pay all shipping 
charges only on prepaid orders of $25.00 or more. 
L-265 or AA -3 certificates are required. 

FREE. Our latest money 
saving bulletin is ready 

NOW. Get your copy and 

inspect the NATIONAL 
money saving line. You'll 
save. 

NATIONAL ELECTRONIC SUPPLY - Dept. S-4 

NATIONAL ELECTRONIC' SUPPLY 622 KINZIE CHICAGO 10, ILLINO1 

(Continued front page 35) 

conduct during the timing capacitor dis- 
charge, an effective short circuit is present 
across the primary of the series imped- 
ance transformer, permitting the maxi- 
mum welding current to flow. 

Generally, the negative -biasing poten- 
tial which is present between the slider 
arm of the voltage divider resistor, 20, 
and the negative terminal of the d -c power 
supply is adjusted to approximately that 
value to which the timing capacitor is 
charged. Under these biasing conditions, 
the control grids of the rectifier thyra- 
trons swing negative when the potential 
across the timing potentiometer decreases 
to a value less than that to which the 
negative biasing potential is adjusted. 
This cuts off conduction by the thyratrons, 
and the welding current train. We note 
that the initial conduction by thyratron, 2, 
which controls the initial half -cycle of a -c 
supply voltage impressed across the 
primary of the welding transformer, is 
prevented, until the phase -correction 
voltage swings the control grid of the 
timing thyratron 1 positive. Since this 
initial condition occurs on the phase -ar- 
rival of the power -factor angle, spurious 
energy storage in the inductance of the 
welding circuit is avoided, and the circuit 
provides satisfactory spotwelds with tint- 
ing periods as short as one-half cycle. 

Reopening of contacts, 24, stops thyra- 
tron conduction, permitting the tube 
atmosphere to deionize and the control 
grid to regain control over further con- 
duction by the tube. Further, the positive 
terminal of the timing capacitor, 18, is 

reconnected to the positive terminal of 
the d -c power supply, permitting the 
capacitor to recharge. 

Installation, Maintenance, and 

Servicing of Welding Timers 

For servicing resistance -welding timing 
units it is wise to have a complete spare 
tinting unit; the unit is simple in con- 
struction and low in initial cost, and will 
he mighty handy sin emergencies when the 
timing unit fails to operate properly. The 
initial purchase should also include a 

spare ignitron tube. These tubes are sub- 
ject to failure when the water-cooling 
pressure falls below the necessary \alue. 
This occurs often under the best of in- 
stallation conditions. 

It is important to inspect the wiring 
between the power -circuit control circuit - 
breaker or switch and the welding trans- 
former primary winding. This must be 

of the correct diameter or cross-section, 
to insure maximum possible delivery of 
welding current at the welding electrode 
tips. The a -c applied to the power trans- 
former of the welding tinting unit is 

best wired to the primary winding of 
this transformer through a separate 
switch or fused breaker. This will aid in 
subsequent servicing and maintenance 
operations. The leads between the igniter 
electrodes and the tinting unit must be 
of ample cross-section. These data appear 
in the ignitron switching cabinet instruc- 
tion booklet accompanying the unit. 

If the welding tinting system fails to 
function properly, the thylratron timing 
tube should be tested in a suitable tube 
tester. This tube will develop 'faulty 
control characteristics after long use. We 
must remember that the thyratron in 
Fig. 3 is subject to continuous operation, 
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even during idling periods, since it func- 
tions as the timing capacitor charging 
rectifier. Defective ignitron tubes can be 
detected quite readily. If only one of the 
ignitrons conducts during the welding 

l cycle, the normal hum developed in the 
laminations of the welding current trans- 
former changes to a distinct rumble. This 
indicates that energy is being dissipated 

' in the inductance of the transformer 
primary winding because of the rising 

' magnetic saturation of thg transformer 
' core, occasioned by the half -wave recti- 
fied a -c delivered to the primary winding. 
In addition, the conduction by a single 
ignitron is unsteady due to the counter 
voltage developed by the collapse of the 
core field between individual a -c half - 
cycles. Other indications of defective igni- 
trons include the sudden rise in the circuit 
power demand with the cessation of con- 

s duction by one ignitron, lack of a visible 
t glow in the tube jacket, which usually 

can be seen through the glass seal of the 
plate lead, and a rapid check of the 

t igniter electrode resistance. The latter 
check is completed with the tube in the 
normal position, to determine whether the 

I igniter electrode is open or excessively 
t high in resistance. 

Should incorrect operation of the weld- 
ing system be due to a defect in the 
timing unit, other than a defective thyra- 
tron it is advisable to remove the entire 
timing unit, replacing it with the spare 
timing unit to provide uninterrupted 
operation of the .production line until re- 
paired. 

Defective operation of the timing unit 
due to circuit defects are readily recog- 
nizable. Thus, if the voltage divider re- 
sistor, 7, which is a wire -wound unit, 
often subject to failure in the presence of 
moisture, is eventually open -circuited, the 
timer will fail to operate inasmuch as the 
timing capacitor, 12, will fail to recharge. 
Further, the relay armature will close 
immediately with the operation of the 
footswitch, preventing delivery of a weld- 
ing current train to the welding trans- 
former primary winding, regardless of the 
timing potentiometer setting. A similar 
condition is present when the carbon 

' molded resistor, 16, fails due to absorp- 
tion of moisture, or to overheating; the 

' latter is caused by the control grid of 
( the thyratron being held positive during 

the positive alternations of the a -c sup - 
l ply voltage wave. 

Discontinuities in the control of the 
timing range are due to the presence of 
an open circuit in the resistance element 
of the timing potentiometer, 13, in Fig. 3. 
Here, it is obvious that the length of the 
welding current train, prior to the opera- 
tion of the timing relay, 10, is unusually 
long. This results in overheating of the 
spotweld when the slider arm of the 
potentiometer is rotated beyond the posi- 
tion of the open circuit. 

Although the resistors, 16 and 17, in 
the voltage divider are of the plastic 
cased type, and are subject only to light 
load dissipation, except during the charg- 
ing of the timing capacitor, when re- 
sistor, 16, is subject to the conduction of 
a surge current, these resistors are often 
found to change value. This results in a 
marked change in the timing control dial 

I calibration. Failure of the wire -wound re - 
i sistor, 8, which is of the vitreous enamel 

e' coated type, prevents the operation of the 
timing circuit, inasmuch as the cathode 
of the timing thyratron cannot be placed 
at the correct voltage level. 

The tests employed in determining the 

t 

RIDER VOLUME XIV. COVÉRS, 19.41-42 RECEIVERS 

. 

fLFLLO, THAT 

YOU íyIYRT? .. f 

One of the first programs I 
carried as a new radio, four 
long years ago, was that 
of "Fibber McGee" saying 

"How's every little thing?" Of curse 
he was talking to "Myrt" and not to 
me, though I felt fine at that time. 

But if he asked me now! After the 
way I've been worked since 1941 I'd 
lay down and quit if it weren't that I 

have my war job to do. And there are 
no newer receivers to take my place. 
But I'm not the only one-most of my 

RIDER MANUALS (14 VOLUMES) 
Volumes XIV to VII .. 12.50 each volume 
Volume VI 9 S0 

Abridged Manuals Ito V (I vol.) 15.00 

Automatic Record Changers 
and Recorders 7 50 

OTHER RIDER BOOKS YOU NEED 

The Cathode Ray Tube at Work 
Accepted outhoritv'on subject 4 00 

Frequency Modulation 
Gives principles of FM rodio 2 00 

Servicing by Signal Tracing 
Basic Method of rodio servicing 4.00 

Servicing Superheterodynes 2.00 

1'jil.tll(iai 

-1111r- . 

contemporaries dre wheezy, or. lying 
quiet in repair shops right now. 

' It's. a good thing Rider Manual Vol. 
XIV came out recently. It enables radio 
servicemen to diagnose the ills of we 
1941-42 receivers quickly, easily and 
accurately. That gets us out of shops 
and back into homes where we're 
needed. 

If you can't get immediate delivery 
on Volume XIV from your jobber 
please be patient- pdpér restrictions, 
you know. 

The Meter at Work 
An elementary text on meters 

The Oscillator of Work 
Howto use, test and repair 2.50 

Vacuum Tube Voltmeters 
Both theory and practice 2 50 

- Automatic Frequency Control Systems 
-also automatic tuning systems 

A -C Calculation Charts 
Two to live times as lost os slide rule . . . 7.50 

Hour -A -Day -with -Rider Series- 
On "Alternoting Currents in Radio Receivers"- 
On "Resonance 6 Alignment"- 
On "Automatic Volume Control"- 
On "DC Voltoge Distribution" . . . ., 1.25 each 

JOHN F.RIDER PUBLISHER, INC. 
Export Division: RockeInternotionol Corp. 13 E. 40th 

2 00 

.1 75 

404 FOURTH AVE.,N.Y.I6,N.Y. 
Street New York City Cable: AR LAB 

condition of the electrical components of 
the timing unit, such as the timing con- 
trol potentiometer and the voltage divider 
resistors, are similar to those utilized in 
the analysis of radio component troubles. 

Since the welding timer unit is of the 
a -c type, all the voltage measurements, 
except one, should he made with an a -c 
voltmeter. The voltmeter used in making 
these measurements should present an 
impedance of at least 1000 ohms -per -volt, 
and preferably higher. The a -c potentials 
in the timing circuit are usually given 
either in the manufacturer's instruction 
booklet for the timing unit, or are shown 
on the circuit diagram or blueprint, which 
will be found on the inside of the cabinet 
cover. If these voltages are not given, it 

will be necessary to calculate the values 
through the application of Ohm's law. 

Even though the proper operating 
voltages for the timing unit are unknown, 
voltage tests are of incalculable value in 
the location of defective components. If 
resistor, 16, in the voltage divider is open, 
for example, the voltage reading taken 
across this resistor will approximately 
equal that present across secondary wind- 
ing, 6, of the power supply transformer. 
The same test holds for the condition of 
the resistors 15, 17, and 9, the latter 
being taken with the footswitch depressed. 
An open circuit in the winding of the 
relay magnet coil may be readily detected 
by means of the voltage test, if a 1-mfd 

(Continued on page 38) 
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tilt oft "The BLUE BOOK" 

Supplement No. 3 to the 
"Radio Tube Substitution 
and Change -Over Manual" 

Price .... 50¢ 

Preceding Issues 
"Radio Tube Substitution and Change -Over Manual" 

(Code: Black) $1.00 
Supplement No. 1 

(Code: Yellow) '.50 
Supplement No. 2 

(Code: Green ) .50 
CONTAIN 

10 Substitutes for 12SA7 
7 Substitutes for 12A8 

14 Substitutes for 50L6 
11 Substitutes for 35Z5 

9 Substitutes for 12K7 
and many others 

See Your Parts Jobber or write to 

OELRICH PUBLICATIONS 
1627 So. Keeler Ave. Chicago 23, Illinois 

Insist on 

RAD1ART 
EXACT DUPLICATE 

RADIÁRT 
1BRATOR 

5300 
INPUT 6 VOLTS 

Th4°RadiartCor1. 
`lAM00., VSA, 

H-12 

VIBRATORS 
Their Long Life-Accuracy 
and Dependability make them 
Outstanding for all Replacements 

The Radiart Catalog is the only catalog showing complete 
cross-index for all cars, radios and manufacturers. 

If you do not have a copy get 
one from your disributor today 

Radiart Córporation 
. 3571 W. 62nd. St: CLEVELAND 2, OHIO 

capacitor is connected in series with the 
a -c voltmeter. Here, if the a -c voltmeter 
reads approximately one half the potential 
which appears across the control resistor, 
7, when the footswitch is depressed, then 
the magnet coil is open -circuited, since 
the voltmeter reads the half -wave aver- 
age value of the potential due to its 
rectification by the thyratron. 

A defective ignitron is readily located 
by means of the a -c voltmeter. In Fig. 3, 
ifboth ignitrons conduct during the tim- 
ing cycle, the voltmeter should read ap- 
proximately 15 volts. If, however, the 
voltmeter reads approximately one-half 
the a -c line voltage applied to terminals 
1 and 2, then one of the ignitrons is not 
conducting and the voltmeter will read 
the average half -wave value of the a -c 
line voltage. The defective ignitron may 
then be identified directly by determining 
which of the two ignitrons glows during 
the conduction period, or by determining 
which water jacket is at the highest tem- 
perature. No glow, or heat will indicate a 
faulty tube. 

The installation, maintenance and ser- 
vicing of the welding timer of Fig. 4 are 
similar in all general respects to the Fig. 
3 timer, although this circuit is an im- 
pedance system which does not employ 
ignitron tubes. However, determination of 
operational troubles is, in many respects, 
less difficult, since the timing circuits are 
d -c operated. The installation of this type 
system does not warrant the purchase of 
a spare emergency unit unless more than 
two similar timers are arranged in a 
given production line. Hence, maintenance 
and servicing operations must generally 
be carried out rapidly and decisively in 
order to obviate production line delays. 
In general, no synchronously operating 
welding timer commercial installation can 
be provided with spare units unless more 
than several similar units are incorpo- 
rated into a given production line. 

To provide rapid repair of synchronous 
spotwelding timers, the Service Man must 
familiarize himself with the nature of the 
timer operation under various conditions 
involving circuit defects. Here, the visual 
inspection of the timer operation serves, 
in most instances, to provide a ready 
diagnosis of the difficulty under consider- 
ation, rather than volt and ohmmeter 
readings. The latter instruments should 
be considered useful only in confirming a 
diagnosis. 

Thus, if the timer functions as to pro- 
vide erratic welds, the operation of the 
rectifier thyratrons 2 and 3, in Fig. 4, 
should be carefully observed. A faulty 
tube will be indicated by a lack of an 
intense blue glow within the glass enve- 
lope, probably because of an open heater, 
or of the end of its useful life, the latter 
being indicated by the severe blackening 
of the glass envelope. An a -c voltmeter 
reading, such as that described for the 
test of a defective ignitron, except that 
the voltage involved appears between one 
terminal and the center tap of the impe- 
dance transformer, 4, will confirm the 
diagnosis. 

A discontinuity in the operation of the 
welding -timer -range potentiometer is in- 
dicative of an open resistance element. 
Thus, when the slider arm of the poten- 
tiometer is adjusted to a position beyond 
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he break in the resistance element, the 
ength of the welding current train in- 
reases infinitely, causing oxidation of 
he material being spotwelded. Again, if 

he timer refuses to conduct a welding 
urrent train at any setting of the poten- 
iometer, resistor 20, in the voltage di - 
'icier is open -circuited on the negative 
ide of the slider arm. This open circuit 
ncreases the thyratron grid -cathode d -c 
negative bias to a level approximating 
hat present across the output terminals 
if the d -c power supply. 

Continuous cónduction by the rectifier 
hyratrons, with the timing thyratron 1 

lark and the footswitch in the released 
iposition, may occur under either of two 
onditions : the loss of the d -c power 
supply output voltage, or the failure of 
:he voltage divider resistor system above 
:he positive side of the resistor, 20, slider 
irm. The first condition can be imme- 
liately determined by inspection of the 
33 mercury-vapor rectifier tube. If this 
cube glows with an intense blue glow, the 
filter capacitor, 17, is short-circuited and 
must be replaced. Lack of a glow in this 
tube indicates that the tube is defective, 
and must be replaced. The second condi- 
tion may be tested for by operation of 
the footswitch. If, with the depression of 
the footswitch operating pedal; timing 
tube 1 glows, either resistor, 19 or 20, is 

open. 
Erratic welding, including oxidation of, 

the spotweld material and sputtering at 
the electrode tips, indicates incorrect ad- 

, justment of the phase -correction system. 
, This condition usually occurs after the 

welding machine operator alters the ar- 
rangement of the secondary winding load- 
ing circuit, which increases the welding - 
circuit inductance if the area encompassed 
by the conductors of this circuit is ma- 
terially increased. 

Incorrect adjustment of the phase -cor- 
rection circuit is readily analyzed on the 
screen of a cathode-ray oscillograph. The 
latter device is connected to the circuit 
system as shown in Fig. 6. Here, the 

I vertical amplifier input terminals are con- 
nected across the welding electrode tips, 
and the external synchronizing voltage 
terminals are connected across the sec- 
ondary winding of -a filament transformer. 
The synchronizing operation for the os- 
cillograph is best carried out prior to 
testing on the timer output. This proce- 
dure involves the connection of the ver- 
tical amplifier input terminals temporarily 
across the terminals of the filament trans- 
former secondary winding, together with 
those of the synchronization input ter- 
minals. The image is then adjusted to 
contain several full a -c cycles. The verti- 
cal amplifier input terminals may then be 
disconnected from the filament trans- 
former and returned to their original po- 
sition across the welding electrodes, plac- 
ing the oscillograph into conditions for 
the examination of the welder output 
waveform. 

The testing of the waveform present 
across the welding electrodes should he 
performed under actual 'working condi- 
tions; a suitable test piece should be in- 
serted between the electrode tips for each 
operation. It may be necessary to increase 
the amplification of the resulting signal 
voltage by the vertical amplifier since 
the working voltage varies only from 2 
to approximately 15 (a -c). 

Operation of the timer footswitch pro- 
duces an output waveform on the oscillo- 
graph screen. The timing should be so 

r, 

WE make our own refractories, thereby 

obtaining the best possible control over the 

characteristics of VITROHM RESISTORS 

and RHEOSTATS. 

WARD LEONARD ELECTRIC CO. 
Radio and Electronic Distributor Division 

53 WEST JACKSON BLVD., CHICAGO, ILL. 

WARD LEONARI RESISTORS 
RHEOSTATS 

ACCEPTED MEASURE OF QUALITY '1RELAYS 

adjusted that 'the welding current train 
consists of but one or two complete - 

cycles, as viewed on the screen. If, under 
these conditions, the initial half -cycle of 
the welding current train is of greater 
amplitude than that of the remaining 
waveform, the phase -correction circuit of 
the spotwelding timer is incorrectly ad- 
justed. This condition is corrected by 
adjustment of the phase -correction rheo- 
stat so that the initial half -cycle of the 
welding current train is of the same am- 
plitude as that of the remaining portion of 
the welding current train. 

In general, replacement of voltage - 
divider resistors and variable resistors 
and potentiometers in any welding timer 
results in the alteration of the timer dial 
calibration. When such a replacement is 

made; therefore, it is advisable to recali- 
brate the timing dial. This is best accom- 
plished with the aid of a suitable inter- 
val timer. One timer, made by the Inter- 
national Standard Time Corporation, in- 
corporates a synchronous electric clock, 
and described in a 'recent paper', is ad- 
mirably suited to this operation. Dial cali- 
bration consists of recording of the vari- 
ous weld current trainiengths, in cycles 
or thousandth -seconds, obtainable at given 
points equally spaced along the dial scale. 

In conclusion, we must remember that 
many electronic timer failures arise from 
tube failures or defects. Therefore it is 
wise to carry as wide a stock of suitable 
tubes as is possible today. 

'S. J. Murcek, Special Electronic Tests. 
SERVICE, May, 1944. 
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EuNi.MET'ER... 
THE UM -4 is an invaluable instrument for service work. Not 

only is it useful in common radio and industrial applications, but 
also for the higher voltages employed in cathode-ray tube work and 
the very high voltages encountered in television. Special jumbo 
prods are provided for protection on high voltage work. Two-tone 
scales permit quick and accurate readings. Write: Electronics 
Department, General Electric, Schenectady 5, N. Y. 

Electronic Measuring Instruments 

GENERAL ELECTRIC 
177-D3 

i 
4,0 3/ . . 

An Aid in SELLING 
... and in STORING 

HIS powerful silent -salesman is 

the newest idea in the Adapter field. 
It makes it easier for you to SELL 

adapters, and easier to stock them 
for your own use. Let this ADAPTOL 
innovation help your business! 

J 

ADAPTOL Adaptors are noted for quality, craftsmanship and 
precision. They convert for use of available tubes ... they 
transform to scarce type tubes. We are the originators of 1125 
to IA7 adapters, and of five substitutes for the I2A8 tube. 
Little wonders of convenience! 

200 types of adapters. 
including many with 
BUILT-IN RESISTORS. 

wRITE FOR DETAILS 

ADAPTOL 
COMPANY 

260C UTICA AVENUE 
BROOKLYN 13, NEW YORK 

HARRISON RADIO JAMAICA BRANCH 
HOLDS SERVICE MEETING 

The Jamaica, N. Y., branch of Harri- son Radio was host recently to several hundred Service Men at a special meet- 
I ing and equipment demonstration. I 

Roy Goodwin, manager of the RCA Test and Measuring division, discussed test equipment. He predicted that no startling or new equipment was expected at the end of the war, except for tele- vision test equipment. 
Irving Wolf, manager of the Jamaica store, analyzed service equipment avail- ability. He pointed out that some equip- ment is available only to ex -servicemen of this war. He said that some types of, test units are available on an \A5 for 

replacement purposes only, but on a 6 to 
12 months delivery basis. According to Mr. Wolf the tube situation is fair. April, May and June deliveries should be better, 
he indicated. Transformers are frozen, he said, although they may be obtained by using WPB form 1682. 

Art I iebscher of RCA offered interest- ing demonstrations of a plastic case meter, and the new audio chanalyst. The meter, 
hermetically sealed, has a viewing pane that is part of the case. This case-and 
the movement container is made of plexi- glass. In case of failure, an entirely new unit can be inserted. The meter has a 
200 -microampere .movement. Alnico is used for the magnet. 

Mr. Liebscher explained that the audio chanalyst semi -portable unit was particu- larly designed for the repair of inter- 
communication and p -a systems. A 
speaker and an amplifier are part of the unit. It also has an impedance -measur- ing unit. 

Motion pictures of Signal Corps equip- 
ment on the front lines, the electron 
microscope and r -f heating in industry 
were also shown. 

* * * 

SCIENTIFIC ELECTRIC ELECTRONIC 
HEATING BOOKLET 

A 16 -page booklet devoted to electronic 
heating, has been released by Scientific 
Electric, 107-119 Monroe Street, Garfield, New Jersey. 

The booklet offers a brief record of the 
historical background and development of 
electronic heating, explains the principle of its operation, describes the two chief 
methods and fields of application and lists 
many proved present-day uses. Many 
illustrations are supplied. Several types 
of h -f generators are shown. 

* * * 

CAPTAIN ALBERT GOFFSTEIN 
RETURNS TO ATR 

After more than three years of military service, Captain Albert Goffstein has re- turned to the American Television & 
Radio Co., St. Paul, Minnesota, to resume his position as general manager and chief 
engineer. 

As a reserve officer, Captain Goffstein 
was called to duty on February 7, 1942, and was assigned to the staff of the Chief signal officer in Washington, D. C. After 
nine months in Washington Capt. Goff - 

(Continued on page 46) 
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Ile rid «t411cr1 up hi me and .aid that 
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.n t 4.< me and the damage 
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1 trrtrl to fix it, hut somahntr or 
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_t planned on walking tuck the 
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Neith,r will he be better pleased 
I he 'r'es cur bill. What got into 

t 1 d, s h a thing: and why didn't 
brtng it right down to us for re - 
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AVAILABLE NOW ! 
ii yam are radio reps:few you Coo buy radio 
pats w,ra Priority AA -3-V3 according to CMP 
R s A S s, notaaos and ind- 

e --.are r us 
stat 

hest lac your electronic 
R - . E.Perrry!ers wise to Leo. WOFQ, for 
cr-_-_r'ete er.forc_ctiors on bow to buy bard -to -get 
rods" repau parts 
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PEST FLYER IR1D(o o,RTs o 
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QUICK SERVICE 
Yssa:rf quick service from the heart of the na- 
tion. We're all set to give you that "same day's 
service" --we've remodeled our store, doubled our 
shelf spare and increased our stock many times. 
We want you to know that we are doing every- 
thing possible to bring you the best in radio parts 
and equipment. 
We have made available thousands of items to 
thousands of new customers in spite of existing 

shortages. REMEM- 
BERI all metchan- 
dlse in our latest 
flyer is available to 
you repair men. If 
you are new in the 
business, send us 
your order. Enjoy 
our Quick personal 

- service. 

WHOLESALE 
RADIO 

LABORATORIES 

744 WEST BROADWAY 
COUNCIL BLUFFS, IA. 

'ARTS 
ri 

~ technical information on 
.. ` tubes and circuits. We 

_ J a guide you'll refer to 
time ind again. Send for your copy today! 
Only iOC postpaid, 

Tube and Circuit 
Reference Book 

Here's a haniy Mewing 
bank that meets the de- 
mand for simple, easy 

to understand data on 
substitution of radio 
tubes. Contains valuable 

Tube -Base -.2:.t.1,.:";-,¡"R 
Calculator ailOnly 

25c 

Revel hot the calculator you're been loot- 
ing fiel Tells you quickly, tithe character - 
Pales that enable you to substitute available 
tube. for thole lard to get. Only 25e. We pay 
whipping expense. 

Radio Reference Map -15c 
Time zones, ama - 

e..., i. - a.. .. teur zones, short 
ware stations. 
Other valuable In- 
formation. Print- 
ed in colon; sire 
31 x 41 ft. it's 

lyours! Send 1Se 
to help with 
parking and mail- 
ing. 

WE SPECIALIZE IN 
HALLICRAFTERS 

Senlee men all over the world are learning 
that the name "Ballieraners" stands for 
quality In radio equipment. For many p -ara 
we hare been one of the country's largest dis- 
tributors of Halllrrafters-"tile radio man's 
radio." We hare IlaWrrafters available for 
Immediate d.ltrery on priority. For full par- 
ticular*, write In today. 

i r ew uw trrrr -- 

r- 
Wholesale Radio Laboratories 
744 West Broadway 
Council Bluffs. losa. ¡l Bend your reference Book "Tubes and 
l 1 eirellis." Here's my toe. 

flIYou bet I want a Tube -Rase Calculator. fl 
'_ ie Is enclosed. 

Fhfp me your radio map. 1St Is enclosed 
for packaging and mailing. 
Send your free flyer of hard -to -get radio 
Parts. 

Name 

Address 

Town State 
i am an amateur; o experimenter; 

L -0 service man. 

4 

S4 

Ili. mouth wide open and fidgeted around 
from one foot to the other. "I don't 
know," he said, "but radio sure is wonder- 
ful to read about, and I figured that 
after I had read everything in the library 
I could fix anything. (:ueas I ain't so 
smart as i thought I was..\nd I'm power- 
ful sorry that I broke up paw's radio." 

" \fter I drew him out a bit. I found 
that he had really read every radio book 
in the public library. That wadt't much. 
h ,-ause sonic of the hanks were for engi- 
neers only, and he wasn't nsire than 17 

lttil had had nothing but local schooling. 
"lie hung around while 1 fixed the set, 

avid his eyes glistened when I used the 
meters and the various test instruments. 1 

kept telling him what i t. as doing and I 
soon found out that he had a nice radio 

foundation, en en though somewhat 
sketchy. 

"Finally, since he seemed sorry to leave 
with the fixed set, i asked him how he 
would like to work for me after school 
each day. Before I could finish the sen- 
tence, he had said, yes. I knew that he'd 
have to walk six miles every day to work; 
hut I sure felt that he was interested in 
radio if he would do that. So I arranged 
with I to start the following Monday 
at $6 a week (which was all I could 
afford then) doing odds and ends, and 
learning radio. 

'Well, you fellows can believe it or not, 
but he brought the queerest assorttnent 
of friends with him. One or two came 
every day, and they got into my hair, 

(Continued on page 43) 
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VACO 
"POINTS" THE WAY 
With a type of bit and shaft 
to take care of every type of 
screw -slot, screw -lock or screw - 
nut. 

Vaco Amberyl plastic handle 
drivers are shockproof and 
breaicproof. . . . Among our 
173 types are the types you 
need. 

Write for Catalog 

VACO PRODUCTS CO. 
317 E. ONTARIO STREET 

CHICAGO 11, ILLINOIS 

Canadian Warehouse: 

560 KING STREET W. - TORONTO 2 

RECORD PLAYER 
(See Front Cover) 

ASINGLE, dual -function tube, 
7OL7GT, serves as a power 
rectifier and beam power out- 

put in the record player (Magnavox 
A-205) diagrammed on the cover this 
month. 

A high-level crystal pickup feeds a 
2-megohnl ' olume control through a 
.01-mfd capacitor. A 250,000 -ohm 
equalizer shunted across the tube input 
attenuates the low frequencies. The 
output circuit consists of a .01-mfd 
unit shunting a p -m speaker. 

A 100 -ohm surge limiting resistor is 
inserted between the rectifier positive 
output and the first filter capacitor, 
100 mfd. This resistor also contributes 
toward the filtering. N. second -stage 
resistance capacity filter consisting of 
3,000 -ohm and 20-mfd units supplies 
the screen voltage. The plate is sup- 
plied from the first filter. A .02-mfd 
600 -volt molded paper condenser by- 
passes line disturbances which might 
reach the amplifier grid. ?t .01-mfd 
blocking condenser keeps the ground 
side of the crystal isolated from the a -c 
line. 

POSTWAR PHONO-PICKUP 
CONFERENCE 

t 
3-ez;` 

-+-t= -., 

I, 

Ray T. Schottenberg and W. .1. Doyle, sales 
managers of the jobber and manufacturer divi- 
sions, respectively, of Astetic Corporation, dis- 
cussing postwar products with F. H. Woodworth, 

president, at new plant in Conneaut, Ohio. 

Call your nearest Stancor Jobber... 

or write us for his address 

STANDARD TRANSFORMER .CORPORATION 
1500 N. HALSTED STREET CHICAGO 

NATION-WIDE 
MAIL ORDER ' 

DISTRIBUTORS 
SINCE 1928 

R4DfO AN° 

£LitCPROAIfC 

- 

DEVICES 

TRADE 

INDUSTRY 
VOCATIONAL 
COMMUNICATION 
PUBLIC UTILITY 

aged , 

EXPERIMENTAL 
APPLICATIONS 

BURSTEIN-APPLEBEE CO. 

1012-14 McGEE ST. 

KANSAS CITY 6, MISSOURI 

THIS MULTITESTER 
IN STOCKC 
IMMEDIATE DELIVERY 

YOUR 

COST 
ONLY 

, $1$1/3."e 
Less 

Test Leads 

No. M T 100 

Robson -Burgess 
Manufactures 

UNCONDITIONALLY GUARANTEED 
SATISFACTION OR MONEY BACK, 
Latest meter design In all metal ease; eompaclruºged: 
the answer to your need for an all purpose, aseurate R 

Multitester. Case measures 31/4" a 8" a 5". Com 
plete with self-contained batteries. 

RADIO REPAIR MEN 
ORDER THIS TESTER TODAY 

OMAHA RADIO PRODUCTS CO. 
368 Saunders -Kennedy Bldg. 
Omaha. Nebraska 

Enclosed is full remittance of 518.75, or mY 
Deposit of i and ship Multlteeter #MT 100 
C.O.D. for balance. 

NAME 

ADDRESS 

CITY STATE 
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SERVICING 
HELPS 

111TH 6D410, 411, 413, 414, 425, 426, 
127, 446, 455 (Chassis No. 5659, 

, 5660, 5663, and 5664) 

HI'h pitched whistle: Caused by con- 

dtser C. (mounted on condenser 
gtg) opening. Replace defective 
.1.fd 200 -volt condenser. 

Indio oscillation and howl: Caused 
bn_oupling between audio output plate 

ci uit and the diode load bypass con- 

diser. Dress 35L6 plate lead (green 
w:e) away from diode load bypass 
eidenser, C4. Replace the 150 -ohm 

al'. 27 -ohm resistors even though they 
cick okeh. 

:freak reception: Caused by low Q 

i 
I, 

transformer. Check for broken 
sitnds of litz wire in i -f coil leads. 
S,tdpaper the ends and resolder them 
a'heir terminals. 

.Joisy when jarred: I -f leads touch - 
ii each other or the coil shield, or a 

p rly grounded i -f coil shield can is 

case of, trouble. Remove shield can 
a11 dress coil leads. Then resolder 
tl shield can in place to assure a posi- 
tl_ ground. 
Off calibration and mistracking be- 

Alen converter and oscillator circuits: 
lis is due to the 100-mmfd oscillator 
gd-coupling condenser changing ca - 

1 

pity. 
iet dead and yet tubes and voltages 
rck okeh: This is due to leaky or 

it sifted diode load bypass condenser. 
(place the mica in the dual 100-mmfd 

Ill ¿de load bypass condenser assembly 
:11 K. 

1 distortion and double talk: Carbon - 
lid wire -wound 150 -ohm 33L6 cath- 

1 

ce biasing resistor and the 27 -ohm 
Tctifier protecting resistor are cause 
I trouble. Remove the leads to con - 
riser C, and adjust its capacity to 90 

i 1 100 mmfd. Then resolder the leads 
d 

i <d align the receiver. 
t1 High level line hum: This is caused 
Ill 1 a -c line coupling into first audio 

Lid circuit. Shield the brown lead 
r tween diode load bypass condenser 

1.d the B- end of volume control. 
l nnect the shield to B-. 

Zenith Shop Notes 

ERRATA 

The plate lead of the second input tube, 
17G, in the February cover diagram 
:ould not be grounded. 

` 

rr 

OLD TIMER'S CORNER 
(Continued from page 41) 

It the lad did his work, and did it 
ell. Besides he was learning. 
"About six months after he went to 
ork for me, he came in proud as a 

I 

?!I - 
General Industries constant 
speed electric phonograph 
motor, Model LX-rim drive. 

Ittaa7X770~ MECHANISMS 
will match the new phonographs 

When final Victory has been 

won, and new phonographs be- 

come available once more, 

General Industries will be 

ready with matching mecha- 

nisms that will please manufac- 

turers, dealers and users. 

Our combination record - 

changers - recorders, recording 

assemblies and Smooth Power 

motors will have that same vel- 

vety smoothness and depend- 

ability that have always char- 

acterized General Industries 

equipment. They'll give equal 

fidelity to jive, grand opera or 

the latest tune hits. 

That's the way General In- 

dustries has always built such 

equipment-so for your post- 

war selling you can continue to 

count on General Industries. 

THE GENERAL INDUSTRIES CO. 

DEPT. M ELYRIA, OHIO 

THE r 

144? 

E i p v` 

ENERAL 
NDUSTRIES 

COMPANY 

peacock and showed me his amateur radio 
license. Then, and before you could say 
Jack Robinson, I found that the boy and 
his pals had formed a radio club and I 

had been elected honorary president. 
"Now here's what I wanted to tell you. 

Because I became friends with that one 
boy, and through him with practically 
all the kids his age in the neighborhood, I 

soon found that I had a corps of highly 
efficient publicity men going around say- 
ing.... "If its broken, take it to Pete." 
They helped more than a lot of the 
advertisements which I had been putting 
out in the Evening Bugle. 

"Eventually, the lad finished schooling 
and became my best Service Man. Not 
only did everybody know him, personally 
from long contact, but everybody knew he 
was on the way to making a success of 
himself. All that brought me more busi- 

ness, since almost anybody liked to see a 
lad succeed and will give him a hand up. 
I finally had to give him a small share 
of the profits of the shop. We were doing 
fine until the War grabbed him off. 

"I'm very proud of him, and I sure will 
be among the first to welcome him home. 
We need him! 

"And that's how I did it! There is no 
easier way to become popular than to 
rate with the youngsters. It sure does 
pay off! 

"So the next time some youngster drags 
himself into your shop and asks you 
what appears to be fool questions, don't 
turn your back on him or shoo him out 
of your shop. He may be your future 
business partner staring you right in the 
face. He can be your best loudspeaker, 
too I" 

"Well!" was all we could say. 
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G-E'UNI.METER... 
THE UM -4 is an invaluable instrument for service work. Not 

only is it useful in common radio and industrial applications, but 
also for the higher voltages employed in cathode-ray tube work and 
the very high voltages encountered in television. Special jumbo 
prods are provided for protection on high voltage work. Two-tone 
scales permit quick and accurate readings. Write: Electronics 
Department, General Electric, Schenectady 5, N. Y. 

Electronic Measuring Instruments 

GENERAL ELECTRIC 

o... . ,°!?:, 
± OflM.TttF Wt. 

s-.oEwiu[u'ttau,l) , l , 
.. .r 

Íi` 

4 
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An Aid in SELLING 
... and in STORING 

HIS powerful silent -salesman is 

the newest idea in the Adapter field. 
It makes it easier for you to SELL 
adapters, and easier to stock them 
for your own use. Let this ADAPTOL 
innovation help your business! 

ADAPTOL Adaptors are noted for quality, craftsmanship and 
precision. They convert for use of available tubes ... they 
transform to scarce type tubes. We are the originators of I R5 
to 1A7 adapters, and of five substitutes for +he 12A8 tube. 
Little wonders of convenience! 

ZOO Types of adapters. 
including many with 
BUILT-IN RESISTORS. 

WRITE FOR DETAILS 

ADAPTOL 
COMPANY 

260C UTICA AVENUE 
BROOKLYN 13, NEW YORK 

HARRISON RADIO JAMAICA BRANCH 
HOLDS SERVICE MEETING 

The Jamaica, N. Y., branch of Harri- son Radio was host recently to several 
hundred Service Men at a special meet- ing and equipment demonstration. 

Roy Goodwin, manager of the RCA Test and Measuring division, discussed test equipment. He predicted that no startling or new equipment was expected at the end of the war, except for tele- vision test equipment. 
Irving Wolf, manager of the Jamaica 

store, analyzed service equipment avail- ability. He pointed out that some equip- ment is available only to ex -servicemen of this war. He said that some types of test units are available on an AA5 for 
replacement purposes only, but on a 6 to 12 months delivery basis. According to Mr. Wolf the tube situation is fair. April, May and June deliveries should be better, he indicated. Transformers are frozen, he said, although they may be obtained by using WPB form 1682. 

Art Liebscher of RCA offered interest- ing demonstrations of a plastic case meter, and the new audio chanalyst. The meter, hermetically sealed, has a viewing pane that is part of the case. This case-and the movement container is made of plexi- glass. In case of failure, an entirely new unit can be inserted. The meter has a 
200 -microampere -movement. Alnico is used for the magnet. 

Mr. Liebscher explained that the audio chanalyst semi -portable unit was particu- larly designed for the repair of inter- 
communication and p -a systems. A 
speaker and an amplifier are part of the unit. It also has an impedance -measur- ing unit. 

Motion pictures of Signal Corps equip- 
ment on the front lines, the electron 
microscope and r -f heating in industry 
were also shown. 

* * * 

SCIENTIFIC ELECTRIC ELECTRONIC 
HEATING BOOKLET 

A 16 -page booklet devoted to electronic heating, has been released by Scientific 
Electric, 107-119 Monroe Street, Garfield, New Jersey. 

The booklet offers a brief record of the 
historical background and development of 
electronic heating, explains the principle of its operation, describes the two chief 
methods and fields of application and lists 
many proved present-day uses. Many i 

illustrations are supplied. Several types 
of h -f generators are shown. 

* * * 

CAPTAIN ALBERT GOFFSTEIN 
RETURNS TO ATR 

After more than three years of military 
service, Captain Albert Goff stein has re- turned to the American Television & 
Radio Co., St. Paul, Minnesota, to resume his position as general manager and chief 
engineer. 

1s a reserve officer, Captain Goffstein was called to duty on February 7, 1942, 
and was assigned to the staff of the Chief 
signal officer in Washington, D. C. After 
nine months in Washington Capt. Goff - 

(Continued on page 46) 



OLD TIMER'S 

CORNER 

by SERVICER 

T j E were sitting around in the 
Legion Hall the other evening 
after the meeting and talk drifted 

around to Pete who was the most popular 
Service Man in the county. Since we 
were all more or less in an easy-going 
mood, we asked him to join us and tell us 
how come. 

"Well, fellows," Pete said, "it isn't 
difficult to become popular, if you work 
at it. Nothing comes for nothing, you 
know." 

"Tell us just what you do that makes 
it work?" Ed queried. "We'd sorta like 
to follow your ideas." 

"Remember old man Joyce who lived 
hack there in the farming section towards 
Berryport? Well, his son gave me the 
idea which I think was the start of it 
all. 

"One day, Joyce stormed into the shop 
with an antiquated chassis under his arm. 
Seems like his boy, the one who just got 
the Purple Heart we heard about today, 
had been tinkering and had jimmied 
everything pretty badly. Not only 
wouldn't the set play, but it was cross - 
connected and lumpy soldering seemed to 
he all over. Several condensers turned 
up blown out and heaven knows what 
else. 

"I told old man Joyce that he ought to 
send his boy down to see us, so that if he 
were really interested in radio, we could 
sorta make his acquaintance and he could 
see just how we did things. Also he could 
carry the repaired set home as a sort 
of punishment, we thought. 

"Well in about a day and a half, a 
tall boy-grimy and dirty-but with 
bright eyes and a look about him that 
reached right out to your heart, came 
into the store. Ile didn't even have shoes 
on, and his big toe liad the inevitable 
bandage on it. Of course it was summer, 

1 and the farm children were used to 
walking around like that, but still we 
were startled. 

"He sorta sidled up to me and said that 
his paw liad told liinri that he had best 
conic down to see me and the damage 
he had done to the set. Ile told me that 
he had tried to fix it, but somehow or 
other he "jest didn't get the hang of 
sech things easy." Then I found out that 
he had walked the three miles into town 
and that he planned on walking back the 
same distance. 

"Son," I told him, "you seem to be 
interested in this radio. And your dad 
ain't any too well pleased with what you 
did. Neither will he be better pleased 
after he sees our bill. What got into 
you to do such a thing; and why didn't 
you bring it right down to us for re- 
pair?" 

"The youngster just stood there with 

DI49 
AVAILABLE NOW ! 

If you are a radio repairman you can buy radio 
parts with Priority AA -3-V3 according to CMP 
Regulation 9-A. Schools, institutions and indi- 
vidual accounts-see us first for your electronic 
needs. Experimenters write to Leo, W9GFQ, for 
complete information on how to buy hard -to -get 
radio repair parts. 

SEND FOR OUR 
LATEST FLYER 

TODAY! 
Our new flyer f9 full of 
merchandise you've been 
trying to get. Stocks won't 
last forever. Write today. 
Forty pages of hard -to -get 
parts not available else- 
where. Chockful of items 
such as meters, multi -test- 
ers, mikes, pickups, speak- 
ers, wire, etc. Ml in stock 
for Immediate delivery to 
the radio repair men. 

QUICK SERVICE 
Yessirl quick service from the heart of the na- 
tion. We're all set to give you that "same day's 
service"-we've remodeled our store, doubled our 
shelf space and increased our stock many times. 
We want you to know that we are doing every- 
thing possible to bring you the best in radio parts 
and equipment. 
We have made available thousands of items to 
thousands of new customers in spite of existing 

shortages. REMEM- ' SERI all mefchan- 
.- disc in our latest 

flyer is available to 
you repair men. If 
You are new in the 
business, send us 
your order. Enjoy 

i our quick personal 
service. 

Y 
WHOLESALE 

- RADIO 
LABORATORIES 

744- WEST ¡ROADWAY' 
- COUNCIL. BLUFFS, IA. 

5.a! g 

TS^ 

timé 
Only 

Tube and Circuit 
Reference Book 

Here's a handy reference 
book that meets the de- 
mand for simple, easy 
to understand data on 
substitution of radio 
tubes. Contains valuable 
technical information on 
tubes and circuits. It's 
a guide you'll refer to 

and again. bend for your copy today! 
10c postpaid, 

Tube -Base 
Calculator 
Only 25c 

Here's just the calculator you're been look- 
ing for! Tells you quickly, tube character- 
istics that enable you to substitute available 
tubes for those hard to get. Only 25c. We pay 
shipping expense. 

Radio Reference Map -15c 
Time zones, ama- 
teur zones, short 
wave stations. 
Other valuable in- 
formation. Print- 
ed in colors; size 
31 x 41 ft. It's 
yours! Send 15c 
to help with 
packing and mail- 
ing. 

WE SPECIALIZE IN 
HALLICRAFTERS 

Service men all over the world are learning 
that the name "Ilallicrafters" stands for 
quality in radio equipment. For many years 
we have been one of the country's largest dis- 
tributors of llallicrafters-"the radio man's 
radio." We have Hallirrafters available for 
immediate delivery on priority. For full par- 
ticulars, write us today. 

077 

r--- TODAY' 

Wholesale Radio Laboratories 
744 West Broadway 
Council Bluffs. Iowa. 

S-4 

Send your reference Book "Tubes and 
Circuits." ilere's my 10c. 

1-1 You bet i want a Tube -Base Calculator. 
L j 25c is enclosed. 

Ship me your radio map. 15c is enclosed 
for packaging and mailing. 
Send your free flyer of hard -to -get radio 
parts. 

Address 
I 

- 

Town State 
I am an amateur; experimenter; 

service man. 

his mouth wide open and fidgeted around 
from one foot to the other. "I don't 
know," he said, "but radio sure is wonder- 
ful to read about, and I figured that 
after I had read everything in the library 
I could fix anything. Guess 1 ain't so 
smart as I thought I was. And I'm power- 
ful sorry that I broke up paw's radio." 

"After I drew him out a bit, I found 
that he had really read every radio book 
in the public library. That wasn't much, 
because some of the books were for engi- 
neers only, and he wasn't more than 17 
and had had nothing but local schooling. 

"He hung around while I fixed the set, 
and his eyes glistened when I used the 
meters and the various test instruments. I 

kept telling him what I was doing and I 
soon found out that he had a nice radio 

foundation, even though somewhat 
sketchy. 

"Finally, since he seemed sorry to leave 
with the fixed set, I asked hint how he 
would like to work for me after school 
each clay. Before I could finish the sen- 
tence, he had said, yes. I knew that he'd 
have to walk six miles every day to work; 
but I sure felt that he was interested in 
radio if he would do that. So I arranged 
with hint to start the following Monday 
at $6 a week (which was all I could 
afford then) doing odds and ends, and 
learning radio. 

"Well, you fellows can believe it or not, 
but he brought the queerest assortment 
of friends with him. One or two came 
every day, and they got into my, hair, 

(Continued on page 43) 
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VACO 
"POINTS" THE WAY 
With a type of bit and shaft 
to take care of every Type of 
screw -slot, screw -lock or screw - 
nut. 

Vaco Amberyl plastic handle 
drivers are shockproof and 
brealcproof. . . . Among our 
I 73 types are the types you 
need. 

Write for Catalog 

VACO PRODUCTS CO. 
317 E. ONTARIO STREET 

CHICAGO 11. ILLINOIS 

Canadian Warehouse: 
560 KING STREET W. - TORONTO 2 

RECORD PLAYER 
(See Front Cover) 

A SINGLE, dual -function tube, 
7OL7GT, serves as a power 
rectifier and beam power out- 

put in the record player (Magnavox 
A-205) diagrammed on the cover this 
month. 

A high-level crystal pickup feeds a 
2-megohm volume control through a 
.01-mfd capacitor. A 250,000 -ohm 
equalizer shunted across the tube input 
attenuates the low frequencies. The 
output circuit consists of a .01-mfd 
unit shunting a p -m speaker. 

A 100 -ohm surge limiting resistor is 
inserted between the rectifier positive 
output and the first filter capacitor, 
100 mfd. This resistor also contributes 
toward the filtering. A second -stage 
resistance capacity filter consisting of 
3,000 -ohm and 20-mfd units supplies 
the screen voltage. The plate is sup- 
plied from the first filter. A .02-mfd 
600 -volt molded paper condenser by- 
passes line disturbances which might 
reach the amplifier grid. A .01-mfd 
blocking condenser keeps the ground 
side of the crystal isolated from the a -c 
line. 

POSTWAR PHONO-PICKUP 
CONFERENCE 

INN 

I,t.. 

Ray T. Schottenberg and W. J. Doyle, sales 
managers of the jobber and manufacturer divi- 
sions, respectively, of Astatic Corporation, dis- 
cussing postwar products with F. H. Woodworth, 

president, at new plant in Conneaut, Ohio. 

Call your nearest Stanco Jobber.... 
or write us for "hís address 

STANDARD TRANSFORMER CORPORATION 
1500 N. HALSTED STREET CHICAGO 

NATION-WIDE 
MAIL ORDER " I 

DISTRIBUTORS 

/; SINCE 1928 

R4D0 
ELctRc,4/fc 

DEVICES 
4Ze.e 

TRADE 

INDUSTRY 

VOCATIONAL 
COMMUNICATION 
PUBLIC UTILITY 

ot 

EXPERIMENTAL 
APPLICATIONS 

AND 

BURSTEIN-APPLEBEE CO. 

1012-14 McGEE ST. 

KANSAS CITY 6, MISSOURI 

THIS MULTITESTER 
IN STOCK' 
IMMEDIATE DELIVERY 

YOUR 
COST 
ONLY 

Ma" 
-=xe Less 

Test Leads 

- Model 
No. MT 100 I 

Robson -Burgess 
Manufactures 

UNCONDITIONALLY GUARANTEED 
SATISFACTION OR MONEY BACK 
Latest meter design In all metal case; compact -rugged; 
the answer to your need for an all purpose. accurate 
Multitester. Case measures 31/2" a 8" a 5". Com- 
plete with self-contained batteries. 

RADIO REPAIR MEN 
ORDER THIS TESTER TODAY 

OMAHA RADIO PRODUCTS CO. 

368 Saunders -Kennedy Bldg. 
Omaha. Nebraska 

Enclosed Is full remittance of $18.15. or my 
Deposit of $ and ship Multlteater *MT 100 
C.O.D. for balance. 

NAME 

ADDRESS 

CITY STATE 
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SERVICING 
HELPS 

iENITH 6D410, 411, 413, 414, 425, 426, 
427, 446, 455 (Chassis No. 5659, 

5660, 5663, and 5664) 

figli pitched whistle: Caused by con- 
+mser C, (mounted on condenser 
ing) opening. Replace defective 
f-mfd 200 -volt condenser. 
Audio oscillation and howl: Caused 

y coupling between audio output plate 
.rcuit and the diode load bypass con- 
tnser. Dress 35L6 plate lead (green 
rire) away from diode load bypass 
mdenser, C.. Replace the 150 -ohm 
ad 27 -ohm resistors even though they 
heck okeh. 
Weak reception: Caused by low Q 

f transformer. Check for broken 
[rands Of litz wire in i -f coil leads. 
andpaper the ends and resolder them 
t their terminals. 
Noisy when jarred: I -f leads touch- 

ig each other or the coil shield, or a 
oorly grounded i -f coil shield can is 

ause of trouble. Remove shield can 
nd dress coil leads. Then resolder 
he shield can in place to assure a posi- 

alve ground. 
Off calibration and misfrgcking be- 

Iween converter and oscillator circuits: 
:his is due to the 100-mmfd oscillator 
¡rid -coupling condenser changing ca- 
lacity. 

Set dead and yet tubes and voltages 
'heck okeh: This is due to leaky or 
'ported diode load bypass condenser. 
Zeplace the mica in the dual 100-mmfd 
liode load bypass condenser assembly 
a 

Distortion and double talk: Carbon - 
zed wire -wound 150 -ohm 35L6 cath- 

J: de biasing resistor and the 27 -ohm 
rectifier protecting resistor are cause 
)f trouble. Remove the leads to con- 
lenser C, and adjust its capacity to 90 
o 100 mmfd. Then resolder the leads 
and align the receiver. 

11 High level line hum : This is caused 
a -c line coupling into first audio 

;rid circuit. Shield the brown lead 
)etween diode load bypass condenser 
and the B- end of volume control. 
Connect the shield to B-. 

Zenith Shop Notes 

ERRATA 

The plate lead of the second input tube, 
5J7G, in the February cover diagram 
ºhould not be grounded. 

OLD TIMER'S CORNER 
(Continued from page 41) 

but the lad did his work, and did it 
well. Besides he was learning. 

"About six months after he went to 
work for me, he came in proud as a 

1_ I°® 
s._ T---.-- ;- o 

,--._ 
tl. 

_a - %w+ , - -, .) 
i A.: 

it 
01 

%( r/ ' MECHANISMS 
will match the new phonographs 

General Industries constant 
speed electric phonograph 
motor, Model LX-rim drive. 

When final Victory has been 

won, and new phonographs be- 

come 'available once more, 

General Industries will be 

ready with matching mecha- 

nisms that will please manufac- 

turers, dealers and users. 

Our combination record - 

changers - recorders, recording 

assemblies and Smooth Power 

motors will have that same vel- 

vety smoothness and depend- 

ability that have always char- 

acterized General Industries 

equipment. They'll give equal 

fidelity to jive, grand opera or 

the latest tune hits. 

That's the way General In- 

dustries has always built such 

equipment --so for your post- 
, 

war selling you can continue to 
count on General Industries. 

THE GENERAL INDUSTRIES CO. 

DEPT. M ELYRIA, OHIO 

THE 

ENERALL 
NDUSTRIES 

COMPANY 

cSmoo7Íz 
oux/L 

peacock and showed me his amateur radio 
license. Then, and before you could say 
Jack Robinson, I found that the boy and 
his pals had formed a radio club and I 
had been elected honorary president. 

"Now here's what I wanted to tell you. 
Because I became friends with that one 
boy, and through him with practically 
all the kids his age in the neighborhood, I 
soon found that I had a corps of highly 
efficient publicity men going around say- 
ing.... "If its broken, take it to Pete." 
They helped more than a lot of the 
advertisements which I had been putting 
out in the Evening Bugle. 

"Eventually, the lad finished schooling 
and became my best Service' Man. Not 
only did everybody know him, personally 
from long contact, but everybody knew he 
was on the way to making a success of 
himself. All that brought me more busi- 

ness, since almost anybody liked to see a 
lad succeed and will give him a hand up. 
I finally had to give him a small share 
of the profits of the shop. We were doing 
fine until the War grabbed him off. 

"I'm very proud of him, and I sure will 
be among the first to welcome him home. 
We need him! 

"And that's how I did it ! There is no 
easier way to become popular than to 
rate with the youngsters. It sure does 
pay off ! 

"So the next time some youugster drags 
himself into your shop and asks you 
what appears to be fool questions, don't 
turn your back on him or shoo him out 
of your shop. He may be your future 
business partner staring you right in the 
face. He can be your best loudspeaker, 
too !" 

"Well !" was all we could say. 
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{SPEED. UP REPAIRS -WITH 4THÉSE. G-CAIDS+ 

FREE 

STEEL ' 

CABINET 

G -C Dial Belt Kits 

Exact replacement woven 

fabric belts. Easy to install - no stretching -- no ad- 

justments - a perfect fit 

every time. Kits come with 

25, 50, 100, 200 or 300 

belts. 

á"0+ 
o 

Automatic 
Wire Stripper 

So 

types 
Insulation 

wire. Does thh lobes of 
easily. ta ob Instantly, 

perfectly. An Ideal tool 
for radio men, etee 
trtelaas sad. sound _men. 

-C Ne-O-Lila 
New improved design. 

Useful hundreds of ways. 

Tests AC and DC lines, 

DC polarity, fuses, etc. 

You can't afford to be 

without this handy all- 

purpose trouble shooter. 

rj 

Order From Your Radio Parts Jobber 

ALWAYS ASK FOR G -C PRODUCTS 

GENERAL CEMENT MFG. CO. 
'R'OCKFORD; 1LLINOIS' 

on or about July 1st, 

SERVICE 
will be located in new and larger quarters at 

52 VANDERBILT AVENUE, NEW YORK 17, NEW YORK 

: 

YOU SAVE OVER A 
DOLLAR ON 300 FT. 

OF CORD, AND YOU 
GET THE HANDY 

CORD -HOLDER FREE 

OLSON 

MEDIUM 
lOoft 

#o 
PLUS 

POSTAGE 

Includes 100 ft. of pre - 
stretched Special Thin Cord Fiberglas core; just 
right for most small seta. 100 ft. of pre -stretched 
Standard Cord, fiberglas core: finest quality. 
100 ft. of Medium Cord, recommended for 
larger table models and consoles. With this 
assortment you can replace Cord on 
practically any set made since 1934. MA"- 

tOop'Y 
de4 R'adlo Waaeloade 

7l-1 MITI St., Akron, Ohio 

Please send me the Thrifty Cord Rack with 300 

ft. of Cord in three sizes. I enclose 54.87 plus 13c 

postage. 

NAME 

ADDRESS.. .... . 
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4 STANDARD TYPES. 
of Amperite Regulators replace over 400 
types of AC -DC Ballast Tubes now in use. 

Amperites ore real REGULATORS ... have 
patented Automatic Starting Resistor which 
preJ is initial surge and saves pilot lights ... Ask Your Jobber. 

THE 

ir' Li-. ° 

1 

' WAY TO REPLACE 

B_A LLII5T5 
WRITE FOR REPLACEMENT CHART 

AMPER/TE sal seoapwar, Ncw roer. M. r. 

EW 
PRODUCT 

G. E. MULTIRANGE TESTER 
A multirange tester instrument, typ 

UM -4 Unimeter, which operates from 
to 10,000 volts at 20,000 ohms -per -volt o: 
d -c, has been developed by G. E. On a - 
Its range is from 0 to 10,000 volts at ap 
proximately '5,000 ohms -per -Volt. 

Direct -current ranges extend from 10 
microamperes to 10 amperes in 6 steps 
and resistance measurements are provide 
from 3.000 ohms to 10 megohnis in 5 steps '- - d 

, 

i : } 

1 

* * 
DEJUR-AMSCO MINIATURE METERS 
A hermetically -sealed, ring -mounter 

miniature 1 t/z" meter, model 120, has beet. 
announced by DeJur-Amsco Corp., North- 
ern Blvd. and 45th St., L. I. City 1, N. Y 

Instrument flange may be mounted on 
1/16" to %" panels. A waterproof gasket 
is supplied for sealing to the panel. Avail- 
able in a wide variety of ranges, including 
highly sensitive microamineter or micro 
volt -motor requirements. Built to \-S , 
s peel ficat ions. 

r 
IK 500 ? 

- . 

+ 

* * * 

SPRAGUE OIL CAPACITORS 
Capacitors, type 25P, utilizing a new 

Sprague oil impregnant, vitamin q, that 
are said to operate satisfactorily at thou- 
sands of volts at ambient temperatures as 
high as 103° C, have been announced by 

woos 
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... TESTER. 

THE PORTABLE LAB - 

THAT GIVES YOU- 

reeryttiingl 
* Design proven by over 5 years - 

production of thouiands - of this 
model. . 

* Operation as simple as ABC. Mel- 
tisection,push-button switches do ' 

all work. Simply "follow the ar- ' 

rows" for' tube checking. No 
roaming test leads for the multi - 

meter. . 

f * Open face wide scale 41/4 -inch . 

rugged meter built especially for 
this tester -500 microampere sen- 

t sitivity. .. 

* Eaychca AlibC 
rat 
anedd DC rge ;ndividu- '¡ all, °an 

li* Professional appearance..Solid 
golden oak carrying case. 

j * Guaranteed Rectifier. 

SPECIFICATIONS 
C MICROAMPERES: 

0.500 
DC MILLIAMPERES: 

0.2.540.50.250 
DC AMPERES 

0.1.10 
DC VOLTS -1000 OHMS PER VOLT: 

OS.25.100.250.500.1000.2300 
AC VOLTS 

0440.5O.250.1000 
OUTPUT VOLTS: 

0.5.10.50.230.1000 
OHMMETER: 

0.200.2000.20.000 OHMS 
0.2.20 MEOOHMS 

BATTERY TEST: 
Check Dry Portable "A" and "B" Bab 
feries Under Load 

CONDENSER CHECK: ' 
Electrolytla checked on English Reading; 
Scale at Rated voltages of 25.50.100- 
200.250.300.450 volts. 

TUBE TESTER: 
Emission type with ñolse test, floating, 

filaments, easy chart operation., Checks 
all receiving type tubes. 

POWER SUPPLY: 
11S volts 60 Cycle. Special voltage and 

frequency upon request. 

.SUP'EME. 
SUPREME INSTRUMENTS CORP, '1 

Greenwood. Miser, U.S.A 

Sprague Electric Company, North 
Adams, Mass. 

Standard types include hermetically 
sealed rectangular metal container capaci- 
tors in styles for 95° C and 105° C, con- 
tinuous operation, and in d -c rated volt- 
ages from 1,000 to 16,000 volts. Other 
types include type 45P hermetically sealed 
in glass shells with metal end caps. 

* * * 

U.M.C. D20 DYNAMIC MICROPHONES 

Four models of the dynamic response 
microphones, D20, have been announced 
by Universal Microphone Co., Inglewood, 
California. 

Mounted on micro -adjust swivel. Unit 
may be positioned throughout a 60° angle. 

Designed for use indoors and outdoors 
with a frequency range of 50 to 8000 
cycles at -54 db as referred to one volt 
per bar. 

Standard V8"-27 thread stand coupling. 
Dimensions: 25/8" wide, 3" high, 314" 
deep; shipping weight, 344 pounds. 

Available in 50, 200, 500, and 40,000 - 
ohm models. 

." s 

.} 01811111101\, 

i 

* * * 

IDEAL GLOW LAMP TESTER 

A circuit tester, to -volt test glo, for 
testing circuits from 5 to 50 volts, a -c/d -c, 

has been produced by the Ideal Commu- 
tator Dresser Company, 4035 Park Ave- 
nue, Sycamore, Illinois. 

Uses an incandescent glow lamp pro- 
tected by a transparent plastic housing. 
Overall length is 7". Insulated test leads 
are 4" long. 

* * * 

MARION 21/2" AND 31/2" METERS 

Meters of 21/2" and 3%" (d -c) size that 
are said to be completely hermetically 
sealed have been produced by Marion 
Electrical Instrument Company, Manches- 
ter, New Hampshire. 

Meter mechanism is built into a protec- 
tive cup -like frame, with glass cover, 
sealed to the metal rim. Window sealing 
process was developed in cooperation with 
the engineers of the Corning Glass Com- 
pany. 

Use of magnetic shielding is said to 
provide panel interchangeability without 
affecting calibration. 

. 

I` 
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The improved, tougher Type 58 

Clarostat wire -wound control pro- 
vides, among other notable advantages, a 
neat, more rugged. still more effective tan- 
dem dual assembly as here shown. Also 
with or without power switch. 

The metal locating pin on front unit will 
not break or tear "off. The bushing, keyed 
into the bakelite case. cannot slip or turn 
when locking nut is tightly drawn up. 
1500 v. breakdown insulation between 
windings and shaft. Each center rail is in 
one piece with its terminaL Direct con- 
nection between winding and "L" and "R" 
terminals. Thus a real good dual control 
is made still better with these improved 
Type 58 units. 

Ask our jobber about the Clarostat 
Interim Line for your essential war- 
time servicing. Other items on suit- 
able priorities. 

/ 
CLÁRÓSTATr, 

CIAROSTAT MFG. CO., Inc. 285.1 N.6m St., Brooklyn. N.Y. 

`i- 
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NEWS 
(Continued from page 40) 

stein was transferred to headquarters of 
the 11th Air Force in the Aleutians, 
where he served as Assistant Signal 
Officer. 

Upon his return to the United States 
on December 5, 1943, he m as reassigned 
to the Equipment Laboratory, Engineer- 
ing Division of the Air Technical Service 
Command, Wright Field, Dayton, Ohio, 
as Assistant Technical Executive . He 
held this post for approximately fourteen 
months. 

* * * 

MECK EXPANDS 
Complete occupancy of their buildings 

in Plymouth, Indiana, has been announced 
by John Meck Industries, Inc. 

Meck says that they can convert their 
war plant quickly to civilian production 
and produce 2,000 home receivers per day. 

* * * 

PHILCO SERVICE PLANS 
A world-wide organization of appli- 

ance Service Meri including radio, has 
been announced by the Philco Corpora- 
tion. A membership of 25,000. is expected 
in the next two years. 

Membership is open to individual Ser- 
vice Men, dealers' Service Men, and 
dealer organizations both in the United 
States and other countries which have 
and maintain facilities adequate to carry 
on high quality work. Members will he 
informed as to the latest technical devel- 
opments and will be instructed in main- 
tenance and repair work. One of the fea- 
tures of the program will be a standard 
labor charge schedule. 

Robert F. Herr, vice president, is in 
charge of the Philco service department. 

OHMITE CONTRIBUTES $15,000 
TO ILLINOIS TECH. 

The Illinois Institute of Technology 
has received a grant of $15,000 from the 
Ohmite Manufacturing Company for the 

establishment of the Ohmite Laboratory 
for Precision Measurements. 

The gift was made by David T. Siegel, 
president of Ohmite, and a trustee of 
Illinois Tech. 

The laboratory's ultimate goal will be 
to provide precision electrical measure- 
inents for the Chicago area approaching 
in accuracy those of the Bureau of Stand- 
ards in Washington, D. C. 

The laboratory will be located at the 
Armour Research Foundation of Illinois 
Institute of Technology and will be de- 
veloped under the direction of Prof. E. H. 
Schulz, supervisor of electrical engineer- 
ing laboratories, and L. W. Matsch, super- 
visor of electrical engineering in the 
Armour Research Foundation. 

* * * 

CONCORD RADIO CATALOG 
A 68 -page catalog listing standard lines 

of condensers, resistors, transformers, 
tools, testers, tubes, etc., has been pub- 
lished by Concord Radio Corporation, 
901 W. Jackson Boulevard, Chicago 7, 
Illinois ; 265 Peachtree Street, Atlanta 3, 
Georgia. 

5 
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* * * 

McMURDO SILVER OPENS PLANT 

An engineering and manufacturing com- 
pany, the McMurdo Silver Company, has 
been opened by McMurdo Silver in Hart- 
ford, Conn. Activities will cover primar- 
ily production and sales of amateur parts, 
kits and special equipments, and consult- 
ing engineering. 

Mr. Silver was formerly with Grenby 
Mfg. Co. as vice president in charge of 
radio and electronics. 

* * * 

DAVIS NAMED GALVIN AUTO 
RADIO CHIEF ENGINEER 

Jack Davis has been appointed chief 
engineer of the auto radio division of the 
Galvin Manufacturing Corporation. Gus 
L. Mydlil has become assistant chief engi- 
neer. 

BEN MILLER JOINS UTC AS S.M 

Ben Miller has been appointed general 
r. 

sales manager of United Transformer 
Corporation, 150 Varick St., New York 
13, N. Y. Samuel L. Baraf has taken 
over the merchandising activities as di- 
rector of sales and merchandising. 

Mr. Baraf will have complete charge 
of surveying present-day and potential in- 
dustrial markets and planning for large 
scale distribution. 

Mr. Miller was formerly with Meiss- 
ner Mfg. Corp as sales manager. 

S. L. Bard 
* * * 

Ben Miller 

i 

JFD ADAPTER MANUAL 
A 16 -page catalog, 340, listing tube 

adapters for octal, loktal, loktal metal 
base and resistor types, etc., has been 
published by J. F. D. Manufacturing Co., 
4111 Ft. Hamilton Parkway, Brooklyn 
19, N. Y. 

Catalog also contains tube conversion 
data. 

* * * 

W. A. ONORATO NOW GEN. DRY 

BATTERY PRESIDENT 
Walter A. Onorato has been elected 

president of General Dry Batteries, Inc., 
Cleveland, Ohio, and of General Dry Bat- 
teries of Canada, Ltd. He succeeds C. P. 
Diebel, founder of the company, who died 
in January. 

Mr. Onorato had been vice-president in 

charge of the Gloversville, New York, 
plant and managing director of the Can- 

Ir adian company since 1934. 

* * * 

SPRAGUE PAPER CAPACITOR 
CATALOG 

A 56 -page illustrated catalog, 20, cover- 
ing paper capacitors, has been issued by 
the Sprague Electric Company, North 
Adams, Mass. 

Included in the catalog are details and 
dimensions for Sprague cardboard and 
metal tubular types, bathtub types, large 
and small rectangular units, cylindrical 
container units, hermetically -sealed types, 
ignition capacitors, screw -mounted types, 
radio -interference suppression filters, do- 

TUBES-PARTS 
RADIO DEALERS-SERVICEMEN 

Send for our list of available tubes and repair parts. 
Sylvania, Tung -Sol, National Union. 

M. V. MANSFIELD CO. 
937 LIBERTY AVE. PITTSBURGH 22, PA. 

UNIVERSAL MIDGET TOOLS 
DANDY SIXTEEN PIECE SET 

Midget Pliers, Diagonal Cutters, Four Midget End Wrenches, 
Needle -nose Pliers, Screwholder, Six Punches and Chisel, Round 
File, Midget Crescent Wrench. $14.85. IMMEDIATE SHIP- 
MENT-Overnight by Air to Anywhere U.S.A. Remit today. 
Mfgr. Price Uist and Order Blank Free. UNIVERSAL TOOL 
COMPANY, 1527 Grand St., KANSAS CITY, MO. Remember: 
We have it, can get it, or it isn't made. 

Speaker Cones Replaced 
4" - *1.00 6" - $1.20 10" - $2.00 
5" - 1.10 8" - $1.65 12" - $2.25 

PROMPT SERVICE 
MORRISON'S RADIO SUPPLY 

331 Center Street Ashtabula, Ohio 

?ed WeE 
World's Largest Manufacturer of 
Wir1ss T1graphic Apparatus 
COUPLETS CIMTEAS. OFFICE EQUIPMENT 

McElroy Manufacturing Corp. 
32 IreekIlee beau Ioslea, Massaelesetts 
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J.t-shaped capacitors, 3 -terminal network 
pes, fluorescent lamp capacitors, paper 
electric capacitors for a -c applications, 

Also included are details on Sprague 
tergy storage capacitors for welding, 
ish-photography, and similar uses ; vita - 
in Q capacitors for high temperature 

tes, including the hermetically sealed 
tits in glass tubes ; glass -to -metal seals 
r many types of capacitors and koolohm 

ilsistors. 
* * * 

GHIRARDI BOOK DISPLAY 
A new series of store -counter and win - 

displays advertising Ghirardi books 
now being offered free to radio jobbers 
Murray Hill Books, Inc., 232 Madison 

venue, New York 16, N. Y. 
Display is 9%" wide. It is reproduced 
five colors with an overall protective 

411 of dust proof transparent varnish. 

- ----- r6 

`1, 

Gil RaRDI 
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MUM 
TIGINING IN MINIMÚM-TiMI 

* * * 

MUTER COMPANY WINS E 

The Muter Company, 1255 South Mich- 

igan Ave., Chicago, was recently awarded 
the Army -Navy "E." Les Muter accepted 
the pennant for the company. The "E" 
pins were presented by Lt. Col. Elden 
Koerner of the U. S. Signal Corps (at 
left in the photo). Others at the cere- 
mony were (left to right in photo) : Mr. 
Muter ; Paul Pfohl, vice president ; Col. 
Chester L. Fordney, U. S. M. C., and 
Commander Charles O. Triebel, U. S. N. 
who presented the "E" flag. 

1. 

* * * 

GENERAL CEMENT CATALOG 
A 68 -page booklet featuring data on 

dial belt -drive cable and cabinet repairs 
has been issued by the General Cement 
Manufacturing Company, Rockford, Illi- 
nois. Described are belt kits, cable racks, 
cables, drives, strippers, and alignment 

. tools. An interchange chart is also 
offered. 

* * * 

DON MITCHELL NOW ON SYLVANIA 
BOARD 

Don G. Mitchell, vice-president in 
charge of sales, Sylvania Electric Prod- 

ucts, Inc., \cas elected recently to the 
board of trustees. 

* * * 

ELECTRO -VOICE CATALOG 
A 36 -page catalog, featuring a simpli- 

fied reference level conversion chart for 
microphone rating standardization use, has 
been released by the Electro -Voice Corpo- 
ration, 1239 South Bend Ave., -South 
Bend 24, Indiana. 

Poly -directional, dynamic, velocity and 
carbon microphones are described. Appli- 
cations, specifications, diagrams, etc., are 
presented. Basic operating principles of 
microphones are also offered. 

FAREWELL BANQUET FOR FORMER 
AEROVOX OWNERS 

r 
uv 

i 
. 

At the heed table of the farewell banquet, left 
to right: Sam Siegel, retiring vice president, 
and Mrs. Siegel; W. Myron Owen, new presi- 
dent; Mrs. Charles Golenpaul; S. I. Cole, retir- 
ing president; Charles Golenpaul, sales mana- 
ger; Mrs. Emanuel Cohen, wife of Colonel 
Cohen, former stockholder and official of com- 
pany; Stanley Green, new vice president and 
chief engineer; Frank Siegel, and Austin C. 

Lescarboura. 

"sockeffe" 
RADIO TUBE ÑOAPTERS 

Now Over 400 TYPES 
covering over d b 

1300 SUBSTITUTIONS] áfaláéAfR 
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THE REPLACEMENT FUNCTION OF EACH 

SOCKETTE CLEARLY MARKED ON iTS BASE. 

JFD presents the most complete line of cute adapters 

in the radio held. Now it is no longer necessary to 
rewire radios to accommodate tubes that are not avail. 

able because JFD has an adapter that permits the 

use of tube substitutes 
Each Sockette is proven by test to answer the pur- 

pose lot which it was designed Slow -moving shelf 

tubes can now be convened to popular types by the 
use tal a JFD Sockette. 

Every conceivable type of adapter is incorporated, 
such as resistor type, loktal type, loktal metal base type, 
octal type, miniature type. he 

JFD SOCKETTES must he good, for over a 1,000,000 
of them are in use today ... AND TIIE NUMBER 

ttKEEPS GROWING DAILY. 

Write lot our newest 

JFD SOCKETTE 
WAY TUBE ADAP 
TER MANUAL No. 

340 16 pages, with 

thousands of listings 

chat ANSWER 
YOUR SUBSTITU- 
TION PROBLEMS 
AT A GLANCE! 

J.F.D. Manufacturing Co. 
4111 Ft Hamilton PakwaytB'klyn.NYY 

FIFTH EDITION 

WARTIME RADIO SERVICE 
75 PAGES-OVER 1500 TESTED TUBE SUBSTITUTIONS 

The only book of its kind-Will save its cost over and 
over in time saved-Though you may know the sub- 
stitution, you save the time it takes to figure the changes. 

Each 
TUBE 
12SA7 

Substitution Set Down Like the Example Below 
SUBSTITUTE CIRCUIT CHANGES NECESSARY 

12K8 Make adaptor as follows: 
no. 1 on base to no. 1 on top 
no. 2 on base to no. 2 on top 
no. 3 on base to no. 3 on top 
no. 4 on base to no. 4 & 6 on top 
no. 5 on base to no. 5 on top 
no. 6 on base to no. 8 on top 
no. 7 on base to no. 7 on top 
no. 8 on base to cap 

THE LAST THIRTEEN PAGES CONTAIN A VERY COMPLETE 
TUBE CHARACTERISTICS CHART WITH CLEAR BASE VIEWS 

REPAIRING BURNED OUT TUBES 

CHANGING 1.4 & 2.0 VOLT FARM RADIOS FOR 
ELECTRIC OPERATION 

BEST METHODS FOR MAKING ADAPTORS 

Price' $3.00 Postpaid 

Get this money making time saver from your distributor today 
or order from 

CITY RADIO CO. 
The RADIO CITY of PHOENIX. ARIZONA 
EAST WASHINGTON AT FIFTH STREET 

DISTRIBUTORS AIRMAIL TODAY FOR PROPOSITION 
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CtINCOR 
BUYING-GUIDE 

AND 
REVISED LISTINGS- 

. -_ i 
' -. ' 

Just published! Concord's great, new 
68 -page Buying -Guide and latest 1945 
Revised Listings of standard lines of 
Condensers, Transformers, Resistors, 
Tubes, Test Equipment, Repair and Re- 
placement Parts, Tools, and hundreds 
of other essential items. Page after page 
of top-quality radio and electronic 
parts, and a special 16 -page Bargain 
Section offering hundreds of -hard-to- 
get parts at important savings. Many 
available without priorities. Mail the 
coupon now for your FREE copy. 

Concord carries vast stocks and ships 
to you at once from the nearest shipping 
warehouse, CHICAGO or ATLANTA. 
Telephone, wire, or write your needs. 
And rush coupon now for ness 68 -page 
Buying -Guide. It's FREE. 

CONCORD ; 

RADIO CORPORÁTION 
L,al.Ftte JCadao .t w.4onttpor f 

- CHICAGO 7, ILL. ATLANTA 3, GA. ' 

901 W. Jackson Blvd. 265 Peachtree Street 

CONCORD RADIO CORPORATION 
901 W. Jackson Blvd., Dept. S-45 
Chicago 7, Illinois 
Please RUSH I-REE copy of CON- 
CORD'S new 68 -page Buying -Guide 
and Revised Listings. 

Name 

Address 

City State. 

cO 

JOTS AND 'FLASHES. 
CONGRATULATIONS to 

Charley Golenpaul . just 
completing his 15th year as dis- 

tributor s -m at Aerovox.... Harold 
Detrick appointed chief engineer home 
radio division of Bendix. . . . Astatic 
appoints Frank B. Russell, 5043 Mar - 
vine Rd., Drexel Hill, Pa., as sales 
rep. for District of Columbia and Vir- 
ginia.... Recent press demonstration 
of Lear wire recorder for attachment 
to home radios a revelation.... John 
Meck Industries, Inc. move their Chi- 
cago office to 35 E. Wacker Drive 
under direction of Fred \rnold. . . . 

Tremendous radio service business due 
shortly after conclusion of hostilities 

. nation-wide surveys just com- 
pleted by Sylvania and other manufac- 
turers emphasize this fact.... trmy- 
Navy "E" to Chicago and Richmond, 
Incl., plants of Belden Mfg. Co. . . . 

Frederick R. Lack elected to Western 
Electric board of directors... . New 
plant at Marietta, Ohio, to be opened 
by Sylvania Electric. . . . Times Ap- 
pliance Co., Inc. to again distribute 
\Vestinghouse home receivers in New 
York City, Nassau, Suffolk and \Vest- 
chester Counties.... Arizona Whole- 
sale Supply Co., Phoenix, to distribute 
Hoffman line of radios.... Good tip 
for the future ... buy all the 7th \Var 
Loan Bonds you can possibly handle. 
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INSTRUMEN 
REPAIR SERVICE 

'/ vrv. 

Testing instruments, worth their 
weight in gold! Can't take chances 

gotta get 'em serviced RIGHT! 
Here's where we shine ... all makes 
repaired by experts! 

BUT-Please, before shipping, let us 
know make, model and serial number, 
age of instrument, and what seems to be 
the trouble. Then we can steer you 
straight.. , . 

AUTHORIZED SUPREME SERVICE STATION 

B .0 R.L I.N GAME 
A S S'0 C' I A .T E S 

Service Division 34 

11 Park Place New York 7, N. Y. 
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CAPACITORS; .. 

Trustworthy in every climate 

SOLAR PRODUCTS 
DRY ELECTROLYTIC CAPACITORS 
WET ELECTROLYTIC CAPACITORS 

PAPER CAPACITORS 

MICA CAPACITORS 

"ELIM-O-STAT" SUPPRESSORS 

CAPACITOR ANALYZERS 
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SOLAR CAPACITOR SALES CORPORATION 
2.85 MADISON AVE. NEW YORK 17, N. Y. 

Sol.r Mt, 
Curo. 
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CHARACTERISTICS 
SAS/hJG DIAGRAMS 

Rei?eever Tubes 
Tres 'miner Tubes 

Co" .eie Roy Tubes 

SUSSTIT !VON CHARTS 
Tubes 

Condensers 

PHOTON'S' DATA 
TRANSF ORMER DATA 
CONDENSER DATA 
RESISTOR DATA 
COLOR CODES 
FORMIULAE 

American Wor Standards 
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The new ELECTRONIC ENGI- 
NEER'S REFERENCE MANUAL 
now makes available to the practical 
engineer all the essential up-to-the- 
minute facts about electron tubes 
and related parts. More than 900 
types of Receiving, Transmitting, 
Cathode -Ray and Photo Tubes are 
described-with physical specifica- 

tions, characteristics, typical operat- 

ing conditions, basing diagrams, 
war -time substitution chart and other 
data. All this and more in one handy 
quick -reference book of 146 pages 
that you can tuck in your pocket. 
Note ring binding which makes the 
pages lie flat. when book is open. 
Price $1.00 from your N. U. Dis- 
tributor. National Union Radio 
Corporation, Newark 2, New Jersey. 


