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Your 
sons, 

husbands 

and 
brothers 

who 
are 

stand- 

ing 
today 

upon 
the 

battlefronts 

are 
fighting 

for 
more 

than 
victory 

in 
war. 

They 
are 

fight- 

ing 
for 

a new 
world 

of freedom 
and 

peace. 

We, 
upon 

whom 
has 

been 
placed 

the 
responsibil- 

ity 
of leading 

the 
American 

forces, 

appeal 
to 

you 
with 

all 
possible 

earnestness 

to invest 
in 

War 
Bonds 

to 
the 

fullest 

extent 
of your 

capacity. 

Give 
us not 

only 
the 

needed 
implements 

of war, 

but 
the 

assurance 

and 
backing 

of a 
united 

people 
so necessary 

to hasten 
the 

victory 

and 

speed 
the 

return 
of your 

fighting 

men. 
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ONLY MECK HAS THE COURAGE TO TELL THIS STORY . ̀" : `".r..1-t i " 
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Surveys show 

. 

That approximately 64% of the prospects for new 

radio sets in your community-have not yet decided 

where they will buy their postwar radios. 

There is still time for independent radio and electrical 
dealers to keep the radio business where it belongs. 
Tie in now with the Meek program- the only consumer 
advertising program devoted to selling the public on 

the DEALER. 
Ask about the Meck Preferential Dealer Plan. 
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Write Jor your copy of r\ 
"Essential Characteristics" 
the most complete digest of 
tube information available. 

Better because great new resources, facilities and 
experience have been added . . . strengthening 
Ken-Rad's leadership . . . enabling Ken-Rad Metal 
Tubes to serve even more successfully today's radio - 
owners and those who will buy the finer new instru- 
ments soon to appear ... increasing substantially the 
value of the Ken-Rad franchise! 

1713-01-lE60 
.., - ' f. ,.. - 

OWENSBORO, KENTUCKY 

SERVICE, MAY, 1945 I 



EDITORIAL 
ASUBSTANTIAL allotment of re- 

placement parts and tubes in the 
fourth quartet- of this year appears 

possible according to surveys completed by 
department store executives and industry 
specialists. Production depends on when 
reconversion begins. WPB has revealed 
that unrestricted production of parts and 
tubes will begin when military require- 
ments fall below 90 per cent. Some special- 
ists believe that the latter part of this sum- 
mer may see the beginning of reconversion. 
If such programs are initiated, many types 
3f parts would be available around No- 
vember. And December would also see 
tubes being shipped in larger quantities. 

The battery picture is also expected to 
improve considerably. As a result of cut- 
backs, we can expect dry cell production 
for the current quarter to be at least two 
and one-half tithes greater than the first 
quarter. 

In the meanwhile, WPB has warned 
that wartime regulations still in effect 
must be obeyed. Many flagrant violations 
have been reported in the sound system 
field. WPB has disclosed that many have 
been selling and installing intercommuni- 
cation and p -a systems on the basis of 
MRO (maintenance, repair) ratings. This 
rating can only be used to effect unit re- 
placement when the equipment has been 
damaged beyond repair. Other parts of 
sound systems, such as speakers, micro- 
phones and parts, are subject to replace- 
ment on an MRO certificate. If you are in 
doubt on MRO use, check with your local 
field office or contact H. B. Esterly, Radio 
and Radar division, WPB, Washington, 
25, D. C. 

MISREPRESENTATIVE, bait -type 
inspection - checkup advertisements 
still appear to be the pet sales pro- 

motion plan of some service shops. Recently 
we received several folders and cards offer- 
ing a checkup of tubes, alignment, inspection 
of chassis, speaker, coils and ground system. 
minor adjustments, and a free estimate 
for additional repairs . . . all for 50c! 
Certainly this is not a very profitable 
charge, nor is it very conducive to good 
business. The customer's Usual revolt at 
learning the real charges, does little to en- 
courage sales. Such teaser programs are 
destructive. . . not constructive. They de- 
stroy complete faith in the Service Man. 
Service shop promotional programs can 
produce results.... profitably ... without 
subterfuge! 
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RAYTHEON TUBES RECOMMENDED 

FOR POSTWAR 

Chris-Craft, world's largest maker of speedboats, cruisers and motor 
yachts, has a line of new streamlined beauties on the drawing boards 
that are sure to be seen on every lake and river in the peacetime years 
to come. Their refinements, as compared with prewar models, are 
almost too numerous to count ... and one of the most important 
available accessories is ship -to -shore radio, for v.hich Chris-Craft will 
recommend famous Raytheon High -Fidelity Tubes. 

Radio equipment for marine use must be able to take plenty of 
battering abuse, and Chris -Craft's recommendation of Raytheon 
Tubes is based on their splendid wartime performance under the 
most gruelling battle conditions on land, sea, and in the air. 

The moral of this story for you, the radio service dealer, is that 
Raytheon Tubes, capable of absorbing the punishment of war, are the 
best bet for giving your customers the dependable, rich reception they 
rely on you to provide. Their consistent performance ... plus a post- 
war Raytheon merchandising program that will revolutionize the radio 
service industry ... are the two big reasons why you should feature 
Raytheon Tubes now! 

Increased turnover and profits ... easier stock control ... better 
tubes at lower inventory cost . . . these are benefits which you 
may enjoy as a result of the Raytheon standardized tube type 
program, which is part of our continued planning for the future. 

Raytheon Manufacturing Company 
RADIO RECEIVING TUBE DIVISION 

Newton, Mass. Los Angeles New York Chicago Atlanta 

All Four Divisions 
Have Bun Awarded 

Army -Navy "E" With Stars 
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"MEET YOUR NAVY" 
Every Saturday Night 
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SPRAGUE TRADING 
A FREE Buy -Exchange -Sell Service for Radio Men 

CONDENSER - 
RESISTOR . 

TESTER 
de luxe! 

EVERY basic characteristic of EVERY type of condenser and re- 
sistor can be read quickly and accurately on direct reading scales on 
the Sprague de luxe Tel-Ohmike. Measures capacitance from .000010 
to 2000 mfd.; dc resistance front .5 to 5,000,000 ohms; and insula- 
tion resistance to 10,000 inegoltins. Contains built-in d -c volt -milli 
ameter. Power factor and leakage current of electrolytic condensers 
are read directly. Built-in power supply permits all characteristic 
measurements under actual working conditions up to 1,000 volts DC. 
A "magic eye" indicator shows bridge circuit balance. 

FOR SALE-Weston #682 tube tester, very 
little need, cost $40. James Knox, 125 
State ltd., Upper Darby, Pa. 

WANTED - Rider chanalyat. Cash. Also 
Rider manual # 5. Albert Lalik, 151 Dia- 
mond SL, Brooklyn 22. N. Y. 

FOR SALE-RCA electronic sweep oscil- 
lator #150; RCA :151-2 cathode ray 2" 
oseillograph, both in good condition com- 
plete with harness & instructions, $70. 
Have 6 new 3Q5 tubes in sealed cartons 
at OPA price. Jacks Radio Service, 34 W. 
Hoffman Ave., Lindenhurst..N. Y. 

WANTED-Late tube tester & signal 
generator, also 6K7; 25Z5; 701.7; 35Z5; 
3526; 12K7; 50L6; and 35L6 tubes. Belle" 
Mikus Radio, 10334 Torrence Ave.. Chi- 
cago, Ill. 

FOR SALE - Crosley phono motor with 
condenser, 25 Cy., no pickup, $15; two 
RCA phono motors with condensers. 25 cy.. 
no pickup. $15 ea.; Philco AR -10 car 
radio, $25. Seth's Radio Service, 100 
South St.. Milltown, Me. 

FOR SALE-Brand new 1991 Meissner 
Signal Shifter complete with tubes & coils 
for 40, 80, and 160 meter bands. Capt. H. 
Miller, Lubbock Army Air Field. Lubbock, 
Texas. 

WANTED-Howard #490 receiver. Cash. 
or will trade 450A and cash. Carl L. 
Horton, 16 Auburn Pl.. Athol, Mass. 

WANTED --One 1LD5 and one 7C6 tube. 
W. T. Bridges. Maplewood, La. 

FOR SALE - Wilcox -Gay Itecordia Pro 
radio and record maker, 2 mikes, cords, 
head sot, and 20 glass base record blanks. 
$350. Charles Goff. 1319 Ave. A, Brown - 
wood, Texas. 

FOR SALE -9500 worth of radio tubes, all 
types. Whole lot only. Write for list. 
Geo. De Marco, 58 King St., Santa Cruz. 
Calif. 

WILL TRADE-A-F sig. generator 75 to 
75.000 cy., hi- and low Imp. with built-in 
calibrated V -T -V -M for scope or test eqpt. 
Ben L. Sandberg. 36 Washington Village. 
Asbury Park. N. J. 

FOR 'SALE-Brand new 5" RCA oscillo- 
scope $160 B, used very little. $140. Radio 
& Television Service, 821 Porter St.. 
Philadelphia 98, Pa. 

WANTED-Ectrophone EC -1 or any simi- 
lar small receiver. Also want r -f tuning 
coils with matching tuning condenser. 
Pvt. E. A. Gerhart. 35315881, 423 AAFBU, 
Squdn. F, Walla Walla, Wash. 

WANTED-Sig. generator, tube tester & 
Rider manuals. Elmo's Radio Service, 1901 
Lynch St., St. Louis 18, Mo. 

FOR SALE-Latest Hailicrafters SX-25 
Super Defiant, good as new. Complete with 
matching speaker, crystal and aluminum 
phones, $90. George Hugo, 1141 Townsend 
Ave., New liaren. Conn. 

WANTED --Tube tester, sig. generator, and 
voltohmeter, also 1A70, 1C76, 1D5GT, 
1H40 and 1li5GT tubes. Cash. Harold E. 
Babe; Bebee, 55'. Va. 

WANTED-Itecord cutter with automatic 
feed. Will trade autographic Kodak 122: 
Davrad tube checker; 37 watt. P. A. am- 
plifier with mike & speakers; Solar con- 
denser checker. Boley's Radio Service. 
\Vintleld, ala. 

WASTE 0-Used tube tester and volt - 
ohmmeter. Will trade typewriter. 12 gauge 
shotgun, pocket watch, violin. B. Lapinski, 
2311 N. Latrobe Ave., Chicago. Ill. 

FOR SALE OR TRADE-Resistors-10.000 
ohm 18 W. svirewound with ferrules 50c; 
meters 0-10 ma.. 31/2" bakelile flush panel 
mtg, $5; interoffice comm. 2 master units 
$20. Need sensitive meters any make. J. E. 
Crean, 5201 Eastern Ave., Baltimore 24, 
Md. 

FOR SALE-Sky Champion receiver 1 yr. 
old; Weston 672. 954" tube checker meter, 
needs spring; 1 ma. 280 reflecting scale 
lab. meter; now Kellogg handset. A. Dem- 
ing, 203 Glamorgan, Alliance, Ohlo. 

WANTED TO BUY-Teat instruments, tube 
tester, oscillator. 4.F. & E.F. and service 
equipment with instructions. Bob's Radio 
Service. 606 Wyandot St., Findlay. Ohio. 

WILL TRADE-Weston 697 pocket tester 
for Supreme, Triplett or other tube tester. 
Shipment by air express. Julio Beliber, 
c/o Pan American Airways. San Juan, 
Puerto Rico. 

FOR SALE OR TRADE-Good used tubes 
at 55 O.P.A. 6-26, 1-85. 4-24A. 3-27. 1-19, 
1-1B5/25S, 4-32. 1-71A, 1-84, 1-36, 1-37, 
1-39: New tubes O.P.A. list. 5-24A, 

2-SO7; 1-25L6, 1-45, 2-5Z3. 1-222/084, 
1-IB4, 1-1C8, 1-1D7, 2-128K7; sell in 
lots of 5, or will trade for 125Q7, 35Z5. 
3524, 501.6, 1A7, 1H5, 1N5, 1A5 asst. or 
one size. Ellison Radio Service, Center - 
town. Ky. 

FOR SALE OR TRADE-National SW -3 
receiver with 20, 40, 60. 80 and 160 meter 
coils and tubes, slightly used. Needs 350v 
100ma. power supply. Stanley H. Anonsen. 
5307 Gladstone PI., Norniandy 21. 111o. 

FOR SALE OR TRADE- Teleplex, copper 
ribbon type. cuts own tape. Want model 
locomotive "O" gauge or what have you? 
H. C. Humphreys, Ward 5-1, U. S. Naval 
Hospital, Corona, Calif. 

WILL TRADE-Mendell wardrobe trunk 
cost $200 for oseillograph and other test 
equipment or good F-2 camera. Joseph T. 
Fahey, 236 Elm St.. Holyoke, Mass. 

WANTED-Good small radios, phones and 
radio tubes 1117,6, 501.6. 35L6. 95Z5. 35Z4, 
12SA7, 1258. and 1A7. Noah's :Ark, 226 
12th St., Augusta, Ga. 

FOR SALE-Table radios $15-$20-$25 
complete; auto radios $10. Battery radio 
uses 30 serles tubes. $25; 3 console type 
chassis complete with speakers-all work- 
ing order $20 ea. or 3 for $50. H. T. 
Wills. P.O. Box 124, Valetle, N. Y. 

WANTED -Multimeter or voltohmmeter, 
both a -c and d -c. 2-70L7 or 7OL7GT or 
1171,7GT/ 117M7GT or 117N7GT or 
117P?GT. Robert J. Daugherty, 628 Main 
St., Hamilton, Ohio. 

FOR SALE -75 to 100 good used tubes in 
cartons at t/z list price. Sell in one lot. 
Write for list. Jim's Radio Shop. Mankato. 
Kans. 

FOR SALE-Complete radio repair shop 
including 800 tubes most all types; late 
equipment. Reasonable. Freeman Radio 
Service, Box 392, Freeman, S. Dak. 

'WILL TRADE-F. N. tuning condenser, 
3-15 mmt sections and 3-410 mmf. sec- 
tions-want vernier dial; slide rule or 
other dial mechanism. Edwin Bohr, Route 
#5, N. Chattanooga, Tenn. 

FOR SALE - New Sprague Tel-ohmlke. 
_ Factory guarantee. Al Werhan. Manlius, 

N. Y. 

WILL TRADE one DX 0-5 voltmeter; two 
DX 0-8 ditto and two DX 0-800 milllam- 
metera, all Westinghouse d -e panel types. 
Want tube tester. Frank Way. 406 S. 7th 
St.. Newark 3, N. J. 

WANTED-Supreme audolyzer In good 
condition. Wm. W. Jordan, Lexington, 
Miss. 

FOR SALE - Bendix-DayRad all -wave 
oscillator, late series 36; Hickok AC -49 
dynamic mutual conductance tube tester; 
Solar CB capacitor analyzer & resistance 
bridge; Superior late model :1240 tube 
tester in port. case; Sprague interference 

analyzer; Hickok x4955 9-X V -O -M. Write 
for details. Burt's, P.O. Box 308. Elyria 
Ohio. 

FOR SALE-Power amplifier 18 watt 
output, 3-6-250-500 ohm output, high im 
pedance input for mike or phonograph. $31 
Limited number new & used tubes 27, 41 

80, 6J5, 6F7. 5T4, 81,6. 5V4, 6N7. Eat 
H. Swen, Oilby, N. Dak. 

FOR SALE-CC solar capacitor analzet 
new. \Vent Triplett :1672 vibrator teste 
in new condition. Paul Cantle, 637 W. 2 

St.. Erie, Pa. 

FOR SALE-Mod. S.Y. signalyzer comp] 
with inalr. and 11 tubes. Fine unit fa 
locating cut-off troubles. A-1 condition 
$23. No trades. S. 'bless, 3224 Indian 
Ave., Syracuse 7, N. Y. 

WANTED FOR CASH -12J5; 1R5; SA7 
1l7Z6; 1C7; 35Z5; 6060; 35A5; 3523 
25Z6; 25Z5; 501.6; 35L0; 128117; 1280 
and other tubes. Send your list. Williamsot 
Radio Shop, Cooper. Texas. 

WANTED-Stancor or similar A & I 
battery eliminators. Cash or trade fol 
various meters, interoffice outfits, speakers; 
G. Samkofsky, 527 Bedford Are., Brook', 
lyn, N. Y. 

WANTED-Tube checker any make, guo 
condition; oscillator and 1 57, 501.6. 50C 
and 351.6 tubes. J. H. Marlin, 213 A 
Priester Line, Opelika, tla. 

FOR SALE-Weston a 663 coltohnunetet 
#662 Oscillator, #665 type 2 analzetl 
#660 anaivzer. M. L. Blrkett, 2415 E 
7th St., Apt. 4. Tulsa. Okla. 

WANTED -25B8 tube, new or used. E. P 
Riffle, 962 Elm St.. Ludlow, Ky. 

WILL TRADE-Good sig. gen. and hicks 
oscilloscope for Hallicrafters or aimila 
^ommunications receiver. Kurth's 
Equipment, Hutchinson, Minn. 

WANTED-University P.M. units an, 
trumpets for cash. J. W. Elfers, P.O. Bo 
5, Muscatine, Iowa. 

FOR SALE - 22 battery chargers wit/ 
Tungar bulb; Jewell 210 & 209 tub 
checkers; Plgnolet d.c. ammeter, and ac -d 
voltmeter. A. Fleas, 3224 Midland Ave. 
Syracuse, N. Y. 

WANTED-Set of 5 prong plug coils fa 
365 mmfd. cond. or data on how to win 
coils. Hyman Blatter. 3260 Coney Irian 
tve., Brooklyn, N. Y. 

WILL TRADE - Emerson combinatlo 
radio for Superior channel analyzer an 
Superior 1280 tester or will pay cast 
Walter Jandro, ltldg. 58. Apt. 218, Sueces 
Park, Bridgeport, Conn. 

FOR SALE-Astatic T-3 microphone, pet 
test $12; Brush PL -25 1 oz. Hl -Fl Bryan 
pickup factory reconditioned, hi. Imi 
equalizer included, $18. W. D. Swat! 
P. O. Box 97, Gatlinburg, Tenn. 

YOUR OWN AD RUN FREE! 
This is Sprague's special wartime advertising service to help radio 

men get needed parts and equipment, or dispose of radio materials they 
do not need. Send your ad today. Write PLAINLY or PRINT-hold 
it to 40 words or less. Due to the large number received, ads may be 

delayed a month or two, but will be published as rapidly as possible. 
Sprague reserves the right to reject ads which do not fit in with the 

spirit of this service. 
HARRY KALKER, Sales Manager 

Dept. S-55, SPRAGUE PRODUCTS CO., North Adams, Mass 
Jobbing Sales Organization for Sprague Electric Company 

SPRAGUE CONDENSERS. 
KO.OLOHM RESISTORS 

Tu, REGISTEAED U. 5. e!TENT OFFICE 

Obviously, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisement$ 
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DYNAMIC HANDI-MIKE 

TECHNICAL DATA 
MODEL 204-TC 

IMPEDANCE: 35.50 Ohms. 

FREQUENCY RESPONSE: 200-7500 Cps. 
OUTPUT LEVEL: Into 50 ohm inputs 44 

db below 6 milliwatts for 100 bar 
signal. 

SWITCH: Type "T." Press -to -talk. Ver- 
tical toggle with snap action. 

CORD: 6 feet long. Rubber jacketed. 
2 Conductor and shield. 

CIRCUIT: Two wires direct to micro- 
phone. Switch "makes" independent 
circuit. For use in connection with 
control circuit of transmitter or other 
relay operated devise. 

DIMENSIONS: Length overall 8 inches, 
head diameter 21/4 inches. 

SHIPPING WEIGHT: 2 pounds. 

There are seven other dynamic handi- 
mike models from which to make a 
selection. 

r 

.-MODEL 
'204-TC - . 

o 

Universal Handi-Mikes have been, through these years of 
progress in Radio -Electronics, as common a part to specialised 
sound equipment as the vacuum tube is to your home radio. 
The same microphone restyled and redesigned progressively 
has met the wanted need of a rugged hand held microphone. 
The Handi-Mikes are now available in both carbon and dynamic 
microphones with a variety of switches and circuits from which 
to choose. 

UNIVERSAL MICROPHONE COMPANYS1i)4, 
INGLEWOOD, CALIFORNIA 

REPRESENTATIVES: New York, Chicago, Kansas City, Cleveland, 
Boston, Tampa, Houston, Philadelphia, Detroit, Seattle, St. Paul, 
Salt Lake, Los Angeles, San Francisco, and Asheville. 

SERVICE, MAY, 1945 5 
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g ree news a lour,/ 'I resistors 

L 3 

NEW MIDGET TYPES 

To meet the growing demand for smaller, space -conserving components, IRC presents 

two new insulated METALLIZED resistors ...Type BTS, '/2 watt and Type BTA, 1 watt. 

Thoroughly dependable and engineered to embody the 'high -quality standards. that have 

made BT's "preferred for performance", these tiny units can be counted on to do a man- 

size job. Like other BT's they operate at lower temperature than ordinary resistors of 

comparative size. 

NEW LOW PRICES 
New methods and new techniques in the stocking and packaging of resistors for Servicemen 

make possible the introduction of new lower prices on IRC Type BT and BW resistors. This 

means that you can now buy premium quality resistors at prices comparable to non -branded 

or "unknowns". For example, here are a few of the typical reductions based on list prices: 

BTS. now 13c (BT-'/ was 17c), BTA now 17c (BT -1 was 20c), BT -2 now 25c (was 30c), BW-'/z 

. now '15c (was 17c), BW-1 .now 17c (was 20c), BW-2 now 25c (was 30c). Under IRC's new price 

set=up you can operate even more profitably than before. 

RMA PREFERRED RANGES 
IRC's standardization_on RMA Ranges in both BT's and BW's as stock values for Servicemen, 

enables you to replace the same values you take out when making resistor repairs. Long 

used by set manufacturers, and now adopted by the Army -Navy in Specification JAN -R-11, 

the RMA Preferred Number System is á mathematical sequence of ranges which gives 

complete coverage with the least number of values. RMA Ranges listed for ± 10% tolerance 

resistors are carefully spaced so that preceding or following values are never more than 20% 

apart, thus assuring complete coverage of every value with regularly stocked BT's and BW's. 

INTERNATIONAL RESISTANCE CO. 051 
FOA PER 

`I R L 
IRC makes more types of resistance units, in more shapes, for more applications than c, 

F O 
- 

gR1ÁBlf a;S\S_ 

DEPT. 23-E . 401 N. BROAD ST. PHILADELPHIA 8, PA. 

any other manufacturer in the world. 

6 SERVICE, MAY, 1945 
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Imagine a lady carrying a bunch 
of keys for old time locks in her eve- 

ning bag. Their bulk and weight would make this 
impractical ... vet, for modern locks, it is common 
practise for her to carry several keys. Imagine try- 
ing to crowd a kit of old-style large tubes into the 
midget receiving set of the future. TUNG-SOL 
Miniature Electronic Tubes have indeed opened up 
new possibilities in compactness and weight. 

When miniature tubes were introduced, they cre- 
ated much interest ...but set manufacturers asked 
"will they work as well?" The answer is "yes." In 
most circuits. miniatures do a better job than large 
tubes. Some high frequency circuits could not even 
be designed with large tubes. Added advantages of 
miniatures are their small size aid reduced weight. 
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more efficient 
...in miniature 

After the war, the experience 
gained from producing tubes for 
the Signal Corps and Navy will be 
at the disposal of TUNG-SOL Jobbers and Dealers. 
They will find at TUNG-SOI, the engineering and 
production skill to produce all types of tubes that 
will be necessary to service radio sets and the new 
and better electronic devices of the future. 

TUNG-SOL 
tfttl~LLfi5V/I - rP.JIPIi 

ELECTRONIC TUBES 

TUNG-SOL LAMP WORKS IN(:., NEWARK 4, NEW JERSEY 
Ilso Manufacturers of Miniature Incandescent Lamps, All -Glass Sealed Beam Headlight Lamps and Current Intermittors 
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CASE 

TERMINAL 

MR4S010010CMa f 

1 1 `f / 1 

SCREW -ON 
BEZEL 

. /' 

INTRODUCINGúxE 

NEW 
1g1?1Ifl 

iN SEALED 

INSTRUMENTS 

ALL THE FEATURES of STANDARD INSTRUMENTS RETAINED 

Withstands submersion tests at 30 feet 
A screw -on bezel provides uniform pressure for hermeti- 
cally sealing the glass to the case. The gasket is pressed 
into every crevice around the edge of the glass and the 
top of the case, where the permanent seal is made. 

Tempered glass window and ceramic sealed terminals 
are used. 

The knurled screw type bezel permits servicing when 

necessary and resealing without replacing a single part 
or the use of special tools or equipment. 

Complete dehydration of the interior is readily 
accomplished by recognized temperature difference 

method (the bezel loosely attached for the escape of all 
moisture, after which the bezel is tightened to make the 
permanent seal). Interior is completely dry at slightly 
above atmospheric pressure. 

These instruments comply with thermal shock, pres- 
sure and vibration tests. They also are resistant to 
corrosion. Instruments conform to S.C. No. 71-3159 
and A.W.S. C-39.2-1944 specifications. 

Furnished in 1%", 2 z" and 3%" metal cases with 
14" thick walls, in standard ranges. D.C. moving coil, 
A.C. moving iron and thermocouple types. 

U rite for circular 
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There's no 

let down 

in MT. CARMEL 
'hough the war news is good ... and getting 
etter every day ... the men and women of 
tleissner's famed "precision -el" haven't let 
town. As you can see, in the photographs on 
his page, they devote the same concentra - 
ion to their work now as they did when the 
.oing was tough. This stick-to-it-iveness is 
.ne more reason for Mt. Carmel's rapid rise 
o prominence as one of the centers of an 
xacting industry, electronics. 
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They Listen 
work with 
records on 

to a news broadcast during their lunch hour. Then it's back to 
a determination to equal military victories with new production 
the home front ... without loss of Meissner quality. 
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'recision -el" at Work. They're building Meissner quality into this vital elec- 
onic war material. After victory that same pride in a job well done will 
ive new meaning to Meissner's slogan, "Precision -built by Precision -el." 

. . fil 
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a' ' o 

is Smile is a Reflection of the hundreds of smiles he sees 
ich day as the men and women of Meissner pass through 
)e gates he guards. If you ask him, he'll tell you it's 
)e smile that helps put precision into "precision -el." 

w1.á,. T .zi . ,..- 

:! 

1, 
His Skilled Fingers have mastered many of the secrets of 
electronics. After victory, he and many of Meissner's 
"precision -el" like him will pass this knowledge and 
tradition of precision to a new generation. 
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"Step Up" Old Receivers! 

These Meissner Ferrocart 
I. F. input and output 
transformers are getting top 
results in stepping up per- 
formance of old worn re- 
ceivers. Special powdered 
iron corepermitshigher "Q" 
with a resultant increase in 
selectivity and gain, now 
available for frequency 
range 127-206. Ask for rum- 
bers 16-5728 input, 16-5730 
output. List $2.20 each. 

Y.: .. :" 
1yfL'I%s1V'1 

MANUFACTURING COMPANY MT. CARMEL, ILL. 

ADVANCED ELECTRONIC RESEARC/1 AND ALINUFACTURE 
Export Division: 25 [Warren St., New York; Cable: Simontrice 
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SYLVANIA 'NEWS 
RADIO SERVICE .EDITION 

Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 

by 
FRANK FAX 

In various sections of the country, ser- 
vicemen have been active in a move- 
ment to have legislation passed for the 
licensing of radio sere icemen. This, 
they feel, will tend to preserve their 
prestige in the eyes of the public, and 
keep radio repairing standards high by 
assuring that only those servicemen 
who are qualified be permitted to set 
up shop;.' 

Many servicemen maintain that such 
legislation will be of even greater ne- 
cessity as we approach the postwar 
years. (Sylvania's survey shows that 
within 5 or 6 years after the war, the 
number of radio sets in America will 
reach 100 million. All of these 'mil-. 
lions of units are expected to he more 
complex in construction and will re- 
quire more of the expert service radio 
servicemen have been rendering.) 

As reports are received referring to 
impending or passed legislation, this 
column will carry the information. 
Meanwhile Sylvania Electric will wel- 

come additional information regard- 
ing this movement from radio service- 
men or organizations. 

Address Sylvania Electric Products 
Inc., Emporium, Pa. 

SURVEY SHOWS PUBLIC 
CONFIDENCE IN SERVICEMEN 

Future Bright Because of This Widespread 
Trust and Postwar Increase In Sets 

"Does the' radio serviceman do a good 
job?" He most certainly does! 

This is one of the outstanding facts 
revealed by the nation-wide, impartial 
survey conducted by one of America's 
leading market research organizations, 
at the request of Sylvania Electric's Sales 
Research Department. 

PUBLIC IS SATISFIED 

92.5% of the thousands of set owners 
questioned expressed full satisfaction in 
the jobs radio servicemen are doiné a 

highly significant fact when it is con- 
sidered that repair men are responsible 
fór approximately 30,000,000 repair jobs 
per year. In addition, of these thousands 
interviewed, 89.3% said that the service- 
man's charge for work is entirely equi- 
table. 

These facts show that (I) servicemeni 
have the confidence of the American 
public; (2) servicemen have obviously: 
exhibited good business sense. hay( 

charged "fait" prices - resulting in 

further establishing a nation-wide feeling 
of assurance in their work. 1 

POSTWAR OUTLOOK GOOD I 

There is every evidence, then, that the 

future of the radio serviceman is bright. 
After the war there will be more radios 
to repair (5 to 6 years after -75 million 
home radios; 25 million auto sets). More 
shops and more men will be needed (per 
baps 30,000 shops in all, employing 90,- 

000 men)-to handle 50 million repair 
jobs per year! 

(Future issues of SYLVANIA NEWS will 
report further on this survey.) 

92.5% SATISFACTION 

30,000,000 
REPAIR JOBS 

BRIGHT FUTURE 

J. 
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SETS AFTER W II 
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SYLVANIAELECTRIC 
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS 
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EXTENDING "" R 
RANGES WITH SHUNTS 

FVERY Service Man is familiar 
with the current restrictions on 
the sale of meters. Conse- 

quently the practice of extending the 
range of an ammeter by placing shunts 
of suitable value across the instrument 
is particularly timely. A single reli- 
able meter can, in this manner, be 
readily arranged to perform the work 
of several individual instruments. 

Circuit Resistances 

Since the presence of such a shunt 
naturally alters the shunt resistance of 
the complete instrument, as far as the 
external circuit is concerned, this 
alteration of instrument resistance 
when used in a multi -range cir- 
cuit must be considered. This discus- 
sion offers certain modifications of the 
ordinary shunted meter which not only 
extends the usefulness of the meter as 
a multi -range instrument, but prevents 
any alteration of the load resistance of 
the meter, when changing from one 
range to another. 

Simple Shunted Instrument 

Before proceeding with an analysis 
of the proposed modifications of the 
ordinary shunted meter, let us consider 

by LEWIS J. BOSS 
Captain, Radio Supervisor. Warwick Police Department 

Apponaug, R. I. 

briefly the simple shunted instrument. 
In that respect, let us assume that a 
certain deflection is noted when a cur- 
rent i, passes through it, and let us 
further assume that we desire to place 
a shunt in parallel with the meter so 
that the same indication is obtained 
when a current n X i, is flowing 
through the combination. 

Total Resistance of Meier 

If the resistance -of the meter itself 
is represented by rm and the resistance 
of the shunt to be added by r, then the 
total resistance R of the meter and 
shunt is represented by 

rn,r, 
R- 

rm + r, 

Shunts 

The shunt must have the proper 
value of resistance so that the current 
passing through the meter is still i, 

when the total current,/ is I = ni,. 
For direct current, the current 

through the shunt- is (n - 

Since 
(n-1)i,r.=i,rm 

rm 

r, _ - 
n-1 

2 

where i, = current through meter 
I = total current 
r. = shunt resistance 
rm = meter resistance 

Substituting in equation 1 for r, we 
have 

R - 
r n, 

rm(n-1) 

rm 

(n-1) 
1 

andR= - rm 
n 3 

Meier and Resistance Values 

Since it is desired to arrange 
matters so that the combined resistance 
of the meter and shunt shall be equal 
to that of the meter when used alone, 
additional resistance will have to be 

r 
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placed in series with the combination. 
Referring to Fig. 1, let R, be the 

total resistance between the line ter- 
minals under the new conditions, and 
we have 

rmt', 
R, =r_+ 

r,, r, 
Since it is required to have the meter 

read directly on its lowest scale, and 
as on all scales the total resistance be- 
tween the line terminals is to he con- 
stant, then R, = rm. 

1 rom equation 3 we now have 

1 

R,=r_+-rm 
n 

n 
and r.=-rm 

n 

also 

or 

r,.. r, 1 - rm 
-1- 

r, 1 

4 

4a 

rm -1 r, n 

Since these equations express the 
general case it is convenient to con- 
sider the situation when the meter is 

reading directly. Then n = 1, and 
from 5 we get 

r, 1 - - 1 for this case. 
rm -}- r, n 

However, this equation is only satis- 
fied when r, is infinitely great com- 
pared with rm, or in other words, when 
the meter is not shunted. Pursuing 
this thought further we have 

1 

ra - rm = rm, or r2= 0 
n 

which is also correct for this case. 

Equations 2 and 4a furnish the nec- 

essary information regarding the val- 
ues of the shunt and series resistors 
required, in terms of the meter's in- 
ternal resistance and the particular 
multiplying factor wanted. It will be 

seen that it is quite possible to make 
up a set of such resistances and mount 
them in a case containing the meter and 
a suitable multi -point switch for chang- 
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Figs. 3 (left) and 4 (above) 
Fig. 3. Arranging circuit so that when portion of resistance in shunt 
to meter is cut out, it is, at the same time, added to the series 
resistance. Fig. 4. Circuit used to evaluate error factors. R, = 
series resistance; R = shunt resistance; rm = meter resistance only; 

r2 = successive values of values of R. 

ing the shunt and series resistors, ac- 
cording to the proper ratio. 

A circuit for changing the series and 
shunt resistors for the different ranges 
appears in Fig. 2, in which a double - 
ended rotary switch is employed. Such 
a switch must he very well constructed 
and have extremely low contact re- 
sistance; otherwise the values of the 
shunt resistor will be upset, especially 
in the higher ranges, and the indica- 
tions of the meter rendered false. 

Another method of changing the 
shunt and series resistors that is more 
efficient than the previously described 
method will now be considered. In 
Fig. 1 resistors r, and r, may be con- 
sidered as one resistance with the 
meter connected across one end and a 
tapped point. In view of this, we find 
it possible to so arrange the circuit 
that, when a portion of the resistance 
in shunt with the meter is cut out, it 
is, at the same time, added to the series 
resistance. The amount of shunt re- 
sistance removed can be made to equal, 
almost, but not quite, the required ad- 
dition to the series resistor. The error 
involved is eery small ; smaller, in 
most cases, than the error involved in 
reading the meter. The simplification 
of circuit obtained is considerable, 
Fig. 3. 

\Vhen using the meter by itself (di- 
rect reading) the link between B and 
C is opened and the flexible lead from 
one side of the ammeter is connected 
to terminal 1, terminals A and B be- 
coming the line connections. For 
other ranges the movable connection is 
plugged into terminals 2, 3, 4, etc., 
and the link between B and C replaced. 
The resistance between the line ter- 
minals A and B will be practically 
constant for all ranges and equal to 
the resistance of the meter itself within 
very narrow limits. 

Design Procedure 

The procedure of calculating and 

designing suitable resistances to con- 
vert an ordinary ammeter into a con - 

stant resistance, multi -range instru- 
ment is quite simple. 

For example, consider the case of a 

fairly high resistance meter, such as 
would he used in the measurement of 
small currents. 

Resistance of instrument rm = 30 
ohms. 

To find r, and r_ for the following' t 

ranges 

n = 10; 100; 1,000. 

For the case where n = 1, the meter 
is, of course, used directly without any 
shunt. 

\Vhen n = 10 

r.,. 30 r,=-=-=3.333 
n-1 9 

n-1 
r_=-rm=27 

n 

\Vhen n = 100 

r, = 0.303 
r_ - 29.70 

\Vhen n = 1.000 

r, _ .030 ohm 
= 29.97 

ohms 

ohms 

ohms 
ohms 

ohms 

The values, as determined above. are 
correct for constant resistance between 
terminals. For t he approximate 
method preN iously described, we shall 
take the value of the shunt resistance 
as correct. This will mean that the 
amount of series resistance on each 
range will not be exactly correct, but 
will have the values as calculated below 

For cases n = 10 and n = 100 re- 
spectively, r, = 3.333 ohms and 0.303 
ohm. 

The amount of resistance subtracted, 
in changing from n = 10 to n = 100, 
is consequently 3.030 ohms, which is 
added to the series resistor. \\Then 
n = 10, r, = 27 ohms. The actual 
series resistance, obtained in this way, 
when n = 100, is consequently 30.03 
ohms. 

The value required, as determined 
from the calculation above is 29.70 
ohms. It is, tl.erefore, evident that 

(Continued on page 35) 



PUSH-PULL AM LIFTERS 

AND PHASE INVERTERS 
by EDWARD ARTHUR 

APUSH-PULL amplifier is one 
in which two small tubes are 
used instead of one large tube 

to accomplish the same stage gain, in 

order to take advantage of certain 
operating conditions for improved per- 
formance. Phase inverters are used in 

conjunction with push-pull amplifiers 
as a substitute for the push-pull input 
transformer. Since an analysis of the 
uses, advantages, and conditions for 
optimum performance of push-pull am- 
plifiers aids the study of phase inver- 
sion applications, such data will be 

offered first. 

Triode Circuit 

Fig. 1 shows a typical push-pull 
circuit, driven by a single triode. Any 
a -c voltage, of audio frequency, de- 
veloped between points .r and y on the 
primary of transformer Ti, will appear 
as an amplified voltage between points 
a and b on the secondary of that trans- 
former. \Ve assume, of course, that T, 
has a gain ratio, which is usually the 
case. However, there is one particular 
distinction between the voltages de- 
veloped from G, to ground and G2 to 
the same point. The a -f voltage de- 
veloped between points a and b has a 
polarity relationship at all times. That 
is. point a is either positive or negative 
with respect to point b. The inclusion 
of point c does not alter this rela- 
tionship, except to establish a common 
point for voltage measurement. Thus, 
if two volts were the total voltage be- 
tween points a and b. the voltage from 
either p -p grid to ground would be one 
volt, but opposite in sign. it is im- 
portant that this condition exist to 
ground, since ground is the common tie 
point for all voltages in a receiver. 

Additive Voltages 

A similar condition exists across the 
primary of the output transformer, T2. 
The voltage between d and f represents 
the voltage between a and c amplified 
by the gain of the tube VT1; the 
voltage across e and f represents the 
voltage across b and c amplified by 
VT:. Since these voltages are additive, 

Fig. 1. A typical push-pull 
output stage is shown here. 

Any voltage appearing be- 

tween points A and B is 

opposite in sign, with point 
C as a voltage midpoint. 
This produces the Mush -pull 

action. 

the output voltage is the suns of the 
ideal voltages. 

Push -Pull Advantages 

A similar voltage gain could be at- 
tained by using a single tube with 
twice the gain of either VT, or VT_. 
However, there are certain advantages 
to be gained in the use of push-pull 
circuits. 

(1) Any hunt voltage introduced 
through the B supply to the plates of 
the push-pull tubes, will cancel out, 
since the hum voltages across d and f, 
and e and f, are in opposition to each 
other. (2) D -c saturation in the core 
of the output transformer is avoided, 
because the magnetic fields created by 
d -c are also in opposition. This is 
evident from the fact that the outside 
terminals, d and e, are both negative 
(d -c) with respect to point f. the cen- 
ter tap. (3) Feedback or oscillation is 
minimized, since feedback voltages can- 
not be fed back through the B supply, 
(point f is a balance point for any 
voltages ilev eloped in the output cir- 
cuit). 

Low Harmonic Output 

The most important advantage of 
the push-pull amplifier lies in its low 
second harmonic output. Reference to 
any tube data book will show that the 
maximum rated output of a tube is 
limited by its harmonic distortion. The 
greater part of this distortion is of the 
second order. When the second liar - 

Figs. 2a and b. Fig. 20 shows a method of sub- 
stituting an interstate for a push-pull trans- 
former. In 26, an open primary in a push-pull 

transformer is replaced by an RC network. 

ironic approaches 5%, the maximum 
output has been reached for efficient 
operation. Push-pull amplification can- 
cels this second harmonic distortion, as 
well as all even order harmonics, there- 
by permitting operation at either high- 
er pow er levels, or at reduced distor- 
tion factors. 

6L6 Amplifier 

Let us take the 6L6 as an amplifier 
application example. As a class A am- 
plifier, with 250 volts on the plate, a 
single tube will deliver 6.5 watts, at 
10% distortion. Two tubes in push pull 
will deliver 14.5 watts at 2% distor- 
tion; more output at lower distortion - 
Increasing the plate voltage to 270 on, 

(b) 
a+ 
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nMnnn, 

-e + 

(b) 

R, 

the single tube has no appreciable 
effect on either the distortion or the 
power output. However for the 6L6 in 
push pull, the output increases to 18 
watts, at 2% distortion. 

Second harmonic distortion, created 
within the tube, is eliminated because 
the voltages are built up in each half 
of the output transformer, in opposi- 
tion to each other. This is true for all 
even order harmonics. 

Now, to initiate push-pull action in 
the input of the amplifier, some method 
of input to the two grids must be used 
to simultaneously supply both grids 
with equal potentials of opposite sign, 
with reference to ground. That is. the 
input voltages must be 180° out of 
phase. 

Push -Pull Methods 

Fig. 2 shows two methods of accom- 
plishing a push-pull action without the 
use of a standard push-pull input trans- 
former. In Fig. 2a,- a standard inter - 
stage transformer is used. The formula 
used to determine the proper load re - 
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Figs. 3a. b end c. Fig. 3a shows a typical in- 
verter circuit In .b we see how the push-pull 
voltages are developed. In e, the load impedances 
for the push-pull grids are separated, for ease 

in determining balanced values. 

sistance, R for the plate of the driver, 
is: 

R, = RPN'. where 
R, = resistance in ohms 
N' = square of the transformer ratio 
Rp = load impedance required for plate 

of previous stage 

The .potentiometer arm is then used 
to balance the input voltages to the 
push-pull grids so that they are equal. 

Where the primary of a transformer 
is open, the circuit shown in Fig. 2b 
may be used. It should be noted that 
the stage gain will be reduced by the 
transformer ratio, since in this circuit 
arrangement the transformer gain can 
never exceed 1 :1. In addition, the plate 
voltage on the driver tube will be ma- 
terially reduced, due to the added re- 
sistance in the plate circuit, which will 
further reduce the audio gain. 

Phase Inverter Circuits 

The purpose of the phase inverter is 
to duplicate the performance of the 
push-pull input transformer. This may 
be done with or without the use of an 
additional tube. Since most input trans- - 
formers are also sources of gain, it 
becomes necessary to use an additional 
tube where increased stage gain is de- 
sirable. With the development of the 
twin triod, the addition of another tube 
has been simplified. The only additional 
components required are some resistors 
and condensers. 

Out -of -Phase Voltages 

To develop out -of -phase voltages for 
supply to the push-pull grids, either 
one or two tubes may be used. Fig. 3. 
In Fig. 3a, a single tube is used. Here, 
E, represents the a -f voltage applied 
to the grid of the driver tube, and 
E, and E, represent two voltages, 
equal in magnitude, but opposite in 
phase. The bias voltage for the grid of 
VT, is developed across Rk. Since any 
resistor in the cathode circuit is a con- 
tinuation of the plate circuit, a tube 
may be represented, as shown in Fig. 
3b. If the supply source is considered 
as the ground point, the cathode end 
of R, has a positive potential with rela- 
tion to ground, and the plate end of R, 
has a negative potential with relation 
to the same point. Thus, these two 
points are out of phase. Increases or 
decreases in the plate -cathode current 
will affect both R, and R, to the same 

degree, since they are effectively it ' 

series. If their numerical value is tht 
same, tite voltages across them will Ix ; 

identical. The grid of the driver tube 
must be returned to ground, yet iso- 
lated from the feed end of R, which is 

connected to one of the p -p grids. The 
isolation circuit consisting of R, and1 
C1, is used for this purpose. However 
this introduces a shunt circuit across,' 

R,. Therefore R, must be equal tot 
R, in parallel with R,, which is ex-: 
pressed by the formula, 

R, = R, X R,/ R, -}- R,. 

C, must be large enough to prevent l 

low -frequency attenuation, in much the I 

same manner as a tone control. Capaci- I 

tor C, here affects the whole system,¡ 
since it is in series with the input 
circuit ; the load reactance of this cir- , 

cuit will vary with frequency, decreas-' 
ing as the frequency decreases. In 
much the same manner, the shunting 
effect of R, in series with C, across R, 
will decrease. This will tend to un- 
balance the voltages applied to the 
push-pull grids, and result in increased 
distortion. To minimize its effect, C, 
should be large enough at the lowest 
audio frequency being used, so that it 
does not represent any appreciable por- 
tion of the total resistance of the cir- 
cuit. Fig. 3c shows_ the load relations 

I 

of the various grid circuits. 

Increasing Stage Gain 

Fig. 4 shows a variation of this 
principle. Two tubes are used in this 
circuit to produce greater stage gain. 

The input voltage is applied to VT1, 
amplified, and then applied to the p -p 
grid, G1. A portion of this voltage 1, 

developed across R, is then applied to 
the grid of VT,. However, the voltage 
across R, is out of phase with the 
voltage applied to the grid of VT,. 
Therefore, tite voltage applied to the 
p -p grid, G will be out of phase with 
that applied to the p -p grid, G,. For 
balance, E, must equal E,. 

Inverter Circuits 

Figs. 4b, c and d show inverter cir- 
cuits used with inverse feedback. Feed- 
back, in inverters, is used to prevent 
unbalance and frequency distortion. If, 
in Fig. 4a, either VT, or VT, were to 
require replacement, some unbalance 
would possibly result if the new tube 
did not have tite same gain as the old 
one. Therefor, R, would have to be 
adjusted every time the tubes were re- 
placed. In addition, if the tubes did not 
age equally, the same condition would 
result. To reduce this effect, inverse 

(Continued on page 34) - 
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PARALLEL 
CONNECTED 

Figs. 1 (left)' and 2 (below) 
Fig. 1. How either series or parallel groups of resistors can be cum- 

bined to be equivalent to a single resistance, R. 
Fig. 2. Replacing a faulty resistor by several resistors of lower value 

connected in series. 

SERIES CONNECTED 

1S 
EQUIVALENT 

TO 

R 

RI 

IS 
EQUIVALENT 

TO _"' 
° R 

120,000 
OHMS 

120,000 120,000 
OHMS 

120,000 
OHMS OHMS . 

REPLACEABLE t BY 

R3 

R 

500,000 OHMS 

R4 

FIXED RESISTOR 
REPLACEMENT AND SUBSTITUTIONS 

[Part Three of o Series] 

by ALFREDA.GHIRARDI 
Advisory Editor 

WHEN either fixed composition 
or wire -wound resistors re- 
quire_ replacement, the choice 

of the replacement unit should always 
be governed by the desirability of us- 
ing a resistor that will give satisfac- 
tory performance in the part of the 
circuit where it is to be used, and at 
the same time have a long useful life. 

Operating Temperatures of 
Fixed Resistors 

It should be remembered that be- 
cause of the nature of the materials 
used in their construction, vitreous - 
enameled type wire -wound resistors 
are able to operate at much higher full - 
load temperature than are either com- 
position carbon resistors or phenolic - 
molded wire -wound resistors. For an 
ambient temperature of 25° C, com- 
position carbon resistors operate at a 
full -load temperature ranging from ap- 
proximately 90° C to 110° C, depend- 
ing upon manufacture. Phenolic - 
molded wire -wound resistors are rated 
on the basis of developing a tempera- 
ture of 125° C at full -load. Vitreous - 
enameled wire -wound resistors, how- 
ever, are rated on the basis of develop- 
ing a hottest -spot temperature of 
275° C (over 550° F) on a 2 -terminal 
resistor suspended in one foot of free 
air, with the ambient temperature 
(surrounding air) at 40° C (104° F). 
Therefore the fact that a particular 

vitreous -enameled wire -wound resistor 
in a receiver gets very hot should not 
necessarily be cause for alarm or rea- 
son for replacement, unless there are 
definite evidences that deterioration is 
being caused by the high temperature. 

Because such high temperatures are 
developed by vitreous -enameled type 
wire -wound resistors operated at full 
rated load, care must be taken when 
installing them as substitute resistors, 
either as single units or as a portion 
of a voltage divider. The full -load de- 
veloped temperature of 275° C (over 
550° F) can quickly injure closely ad- 
jacent parts, the radio cabinet, etc. 

The full -load temperature of 275° C 
is based on operation in free -air with 
good ventilation conditions. If the re- 
sistor is located in a crowded assembly, 
or if the cabinet and chassis designs 
restrict free circulation of air, the 
temperature may rise considerably 
above this. Therefore, it is a good 
rule to limit the operation of such re- 
sistors (especially the large power 
sizes of 10 -watt rating or higher) by 
using oversize units, so they handle 
only about one-half as much power as 
they are rated to carry. Where parts 
are jammed close together in compact 
receivers, or where the resistor is to 
be mounted near a hot power resistor, 
rectifier tube, etc., we must allow 3:1 
ratio. 

Power -Handling Capacity of 
Adjustable Resistors 

The uses of adjustable type wire - 
wound resistors call for a word of 
operating caution. The power -han- 
dling capacity of such resistors de- 

pends directly upon what proportion 
of the total resistance is used in the 
circuit. For example, let us assume 
that a 1,000 -ohm 10 -watt adjustable 
resistor is at hand, and a 600 -ohm unit 
is required. When adjusted to 600 
ohms, the 10 -watt adjustable resistor 
will have a power -handling capacity 
of only 600/1,000 x 10 = 6 watts. 
Following the 2 :1 rule stated pre\ ious- 
ly, this 600 -ohm resistor actually 
should not be used to handle over 
6/2 = 3 watts ! From Ohm's law, the 
maximum allowable current then will 
actually be 

W I'=-,orI= 
R 

1 
R 600 

= 70 milliamperes (approximately). 
If this precaution in the use of such 

resistors is not observed, burnouts or 
excessive heating may result. 

Resistor -Heating Problems in 
Compact Receivers 

Ik 

In compact -type midget receivers 
the resistor problem often is very 
acute, for in these sets minimum size 
resistors are crowded in very com- 
pact assemblies, and very little facility 
for ventilation is provided. Accord- 
ingly, the temperatures often rise to 
the point at which at least some of the 
resistors slowly disintegrate and 
change in value. If these units are 
replaced with new resistors of the 
same wattage rating, the same condi- 
tions again prevail. The replacement 
resistors break down in a short time 
and the Service Man is condemned for 
having done a poor repair job: The 

ib SERVICE, MAY, 1945 
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Here's your profit leader for tomorrow! 
A big PRE -SOLD market awaits G -E receiving tubes 

MONEY WILL BE MADE by radio 
dealers and service men who 

sell G -E electronic tubes, once these 
are available in volume. The market 
is ready and waiting. Every month 
19 leading magazines with a total 
circulation of 30,000,000 tell readers 
about G -E tubes. Every week listeners 
in 7,000,000 radio homes hear a 
similar message over CBS. 

The people who read and hear about 
G -E electronic tubes are favorably in- 

fluenced by the fact that for years, they 
have known and used G -E Mazda 
lamps-have been familiar with G -E 
household appliances. 

Here is your big chance, as a radio 
dealer or service man, to cash in on 
the popularity that goes with the big- 
gest name in electronics. Here is your 
straight, sure road to volume sales of 
a product known to everybody-one 
that will be consistently profitable to 
handle: G -E electronic tubes. 

GENERAL 

Don't delay the steps to secure your 
share of this pre -sold tube market 
that's just ahead. Write for the name 
of your nearest G -E tube distributor. 
Address Electronics Department, 
General Electric, Schenectady 5, N.Y. 

Hear the G -E radio programs: "The World 
Today news, Monday through Friday, 6:45 
p. m., EWT, CBS. "The G -E All -Girl Orches- 
tra, Sunday ro p. m., EWT, NBC. "The G -E 
House Party," Monday through Friday, 4 p. m., 
EWT, CBS. 

ELECTRIC 
t7e-oe-eeeo 
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solution in such cases is to use re- 
sistors of a higher wattage rating and 
also to rearrange the parts under the 
chassis so that more room is provided 
for' air circulation. In some cases this 
may even necessitate partial rebuilding 
of the receiver, but it may be more 
desirable to do this than to have the 
same trouble reappear in a short time. 
Often, drilling an adequate number of_ 
ventilation holes in the chassis and 
bottom of the cabinet at strategic 
places will provide all the additional 
ventilation that is required. When- 
ever such measures must be applied it 
is well to explain the trouble and the 
proposed remedy to the set owner be- 
fore proceeding. 

How to Figure Resistor Substitutions 

Especially in these days of replace- 
ment parts shortages, Servide Men 
often are forced to make resistor sub- 
stitutions when replacements are 
needed. It has become almost a neces- 

sity to know how to quickly make up 
combinations of available resistors to 
take the place of faulty units whose 
exact replacements are not readily 
available. 

Any resistor in a receiver may 
usually be replaced (if space permits) 
by a combination of suitable units 
connected either in series, or in paral- 
lel, as illustrated in Fig 1. In rare 
cases it may be necessary to use a 

series -parallel combination. 
In the case of series -connected re- 

sistors: 
(a)-The equivalent resistance, R, 

is equal to the sure of the re - 

R 

10.A.A.A.f"' 
500,000 

OHMS 

REPLACEABLE 

BY 

R 

500,000" 
OHMS 

REPLACEABLE 

BY 

2,200,000 

OHMS 

2,200,000 

0qWÑ N -t 

2,200x000 

OHMS 

2,200,000 

OHMS 

Figs. 3 (left) and 4 (above) 

Fig. 3. How to arrange four series -connected replacement resistors to 
reduce hum pickup. Fig. 4. Replacing a faulty resistor by several equal 
parallel -connected resistors with values higher then original resistor. 

sistance of each individual unit. Thus, 

l:=R,+R,+ R,+ Ra. 

(b)-The same current flows through 
each of the series resistors, and this is 

equal to the current that flowed 

through the original resistor. 
(c)-The wattage -handling capacity 

of the series combination is equal to the 

sum of the wattage ratings of the indi- 
vidual resistors. Thus, \V = \V, - 
\V, + W, 

In the case of parallel -connected re- 

sistors: 
(a)-The equivalent resistance, R, is 

equal to the reciprocal of the sum of 
the reciprocals of the resistance of the 

individual unit. Thus, 
1 

R - 
1 1 1 1 -+-+-+- 
R, R, R_ R 

(In the special case of only two re- 

sistors, R, and R2, connected in parallel 
the expression for the equivalent re- 

sistance, R, simplifies down to R = 
R, x R,/R, R,). 

(b)-The total current divides, part 
flowing through each resistor inversely 
in proportion to the resistance. The 
total current is equal to the sum of all 

the currents flowing through the indi- 
vidual resistors. Thus, I =-{- 
I, + In. 

(c)-The wattage -handling capacity 
of the parallel combination is equal to 
the sum of the wattage ratings of the 

individual resistors. Thus, \V = \V, 

+ \V, + W,, + \\ ,,. 

The following examples will illus- 

RI ~= 
3.3 MEG 

R., 

560,000 
OHMS 

3,500 
OHMS 

OPEN 

.-160 V-+ 
SEC.A 

1 

trate how these formulas may be ap- 
plied to calculate the values of series 
or parallel resistor combinations that 
may be used as substitutions to obtain 
either the desired resistance or power 
requirements, or a combination of both 
resistance and power requirements, for 
resistor -replacement purposes. 

Example i 

Required: A satisfactory substitution 
for a faulty grid or plate resistor of 
500,000 ohms. Negligible power is to 
be dissipated by it. 

Solution (a.): Two or more suitable 
available lower -value resistors can be 

connected in series to make the re- 
quired substitution resistance. Using . 
4 resistors, as illustrated in Fig. 2, each 
would have to be of 500,000/4 = 
125,000 ohms value. From the RMA 
list of preferred value (± 20% toler- 
ance) resistors we note that the near- 
est preferred value resistor to this is 

120,000 ohms. Connecting four of . 

these in series would provide a resis- 
tance of 120,000 x 4 = 480,000 ohms. 
This is only 500,000 - 480,000/500,000 I 

X 100 = 4% off from the desired 
value, which in most cases would be a 

sufficiently close substitution for the 
faulty resistor. 

Solution (b) : A workable substitu- a 

pion resistor could also he made up by 
using suitable available R\lA preferred 

Figs. 5 (kft, below) and 6 (below) 
Fig. s. Replacing a faulty resistor by several 
unequal parallel -connected resistors, each of re- 
sistance value higher than that of original re- 
sistor. Fig 6, voltage divider with open section. 

13, 000 
OHMS 

- 100 V -10, 
SEC. @ 

85 40 175 
OHMS OHMS 

1.5V 3V 
SEC.0 SEC. II 

WNW 

OHMS 

13 Vis 
SEC. 

I; 

18 SERVICE, MAY, 1945 



fiffIiYT,f' 

1.,,. `+. s 
.. 

War requirements, 
plus" our own design and construction 

refine 

ments, now providé' industry 
with instruments 

of heretofore 
unknown 

"qualities. 
As . new needs arise, we are geared 

to use our highly spe- 

cialized, 
yet diversified, 

knowledge 
in solving any measurement 

problem. 

Solid Alnico magnets 

Beryllium 
copper frames 

Sintered soft iron pole pieces 

Very high torque movements 

Our engineering 
department 

welcomes 
inquiries 

- 

especially 
those demanding 

extra -critical 
instru- 

ments for special applications. 

MARION 
ELECTRICAL 

INSTRUMENT 
CO. 

MANCHESTER. 
NEW HAMPSHIRE 

Distributed 
by ELECTRICAL 

INSTRUMENT 
DISTRIBUTING 

CO. 
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value (± 20% tolerance) resistors of 
unequal values (say three), such as 
100,000, 220,000 and 220,000 ohms. 
This would provide a total of 540,000 
ohms, which also would be quite satis- 
factory. 

Space limitations and the chance of 
hum being picked up by a large strung - 
out assembly limit the number of re- 
sistors it is wise to use in such cases. 
The units should be arranged com- 
pactly in the form of a grid, as shown 
in. Fig. 3. Then any hum l oltages 
that may be induced will be induced in 
opposite direction -seise in each two 
adjoining resistors, and so will effec- 
tively cancel out. 

Solution (c) : If the resistors avail- 
able are of higher value 'than the 
500,000 ohms required, then parallel 
connection is necessary. Suppose the 
only resistors available are of 2.2- 
megohm (2,200,000 ohms) value. Then 
the number of these required to be con- 
nected in parallel would equal 2,200,- 
000/500,000 = 4 resistors. These 
would actually make a combined re- 
sistance of 2,200,000/4 = 550,000 
ohms (Fig. 4), but in most cases this 
value would be a sufficiently close sub- 
stitution for the faulty 500,000 -ohm 
resistor. 

Solution ?(d) : Available unequal re- 

sistors of suitable values can also be 

connected in parallel to make the re- 
quired resistance (Fig. 5). Suppose 
we need the 500,000-ohtiis, and a 3.3- 
megohm resistor is at hand. The value 

1 of the additional resistor that must be 

connected in parallel with it to make 
up the 500,000 -ohm resistance may be 

determined by means of the expression 
R = Rt X RJR, -}- R2. Substituting 
the known values we have 

3,300,000 X R_ 

500,000 - 
3,300,000 X Rr 

from which, R. = 590,000 ohms. 
The nearest pref e'rred value (± 20% 

tolerance) resistor to this is 560,000 

ohms. If this is used in parallel with 
the 3.3-megohm resistor, the actual 
combined resistance will be equal to 

3,300,000 X 560,000 
R - - 478,000 ohms 

3,300,000 + 560,000 

-a resistance close enough to the de- 

sired value for most requirements. 

Example 2 

Required: To replace an open sec- 

tion in a voltage divider resistor, or 
even to replace the complete unit. 

Solution: Let the voltage divider re- 
sistor he composed of five sections 
a -b -c -d -e, having the resistances indi- 
cated in Fig. 6. - 

Suppose the voltage divider has been 

checked with an ohmmeter and a 

section found open. The service notes 

Fig. 7 
Replacing a resistor by 
two series -connected 
resistors of unequal 

wattage rating. 

R 

I0,000 ' 

OHMS 

3W 

on the particular receiver in which this 
resistor is used specify the voltage 
across this section as 160 volts and the 
resistance of the section as 3,500 ohms. 
From this information the power -han- 
dling requirements for this section can 
be calculated as follows: 

Voltage= 1602 
Watts = - - 7.3 watts 

Resistance 3,500 

In combining resistors, the total 

Fig. 8 
Replacing a resistor by 
three parallel -connected 
equal preferred value 

resistors. 

R 

-VVVvv- ' 
10,000 OHMS 

3W 

wattage rating is cumulative, based on 

the number and rating of the individual 
resistors used. Consequently, this will 
require four 2 -watt equal -value re- 
sistors connected either in series or in 

parallel (total 8 watts). If connected 
in series, each must have a resistance 
value equal to 3,500/4 = 875 ohms. 
This is an odd -value resistance, so re- 
sistors of the nearest higher preferred 
value (± 20% tolerance), 1,000 ohms, 
will be used instead. It is better to 
use resistors of the nearest higher pre- 
ferred value rather than of the nearest 
lower preferred value (which would 
be 680 ohms) so as to reduce rather 
than increase the amount of power that 
will be dissipated in each resistor. 

Parallel connection, if employed in- 
stead, would require four 2 -watt re- 
sistors, each having a value of 3,500 X 

Fig. 9 
Replacing a resistor by 
two parallel -connected 
resistors of unequal 

wattage rating. 

R. 

10,000 OHMS 
3 W 

REPLACEABLE 

BY 

RI R2 

3,300 6,800 
OHMS OHMS 

IW 2W 

4 = 14,000 ohms. This, again, is an 
odd -value resistance. Resistors of the 
nearest higher preferred value (± 20% 
tolerance), 15,000 ohms, would be used 
instead. 

In either use, the replacement .re- 
sistors may be connected directly to 
the terminals of the opened voltage 
divider section, if it is 
open. 

Other, or all sections 

REPLACEABLE 

BY 

permanently 

r could be re -1 

b 

placed in a similar manner if neces- 

sary. 
Example 3 

r-1 

Required: A faulty 10,000 -ohm 
3 -watt resistor is to be replaced with 
resistors of available size and power 
rating. 

Solution: Four practical methods 
for doing this are possible. Two in- 1+ 

volve series -connected replacement re -11+ 

sistors and two involve parallel -con -11 

nected units. 1 

(a) Series -connected arrangements: 
Method 1: Use three 3,300 - 

ohm 1 -watt resistors in series, 
(total resistance 3,300 x 3 = 
9,900 ohms; total wattage han - 
tiling capacity 1 X 3 = 3 watts). 

Method 2: Fig. 7 shows a 

(Continated on page 22) 

REPLACEABLE 

,BY 
15,000 OHMS 

2 W 

E 
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 'PHONO - 

MOTOR 

. CRYSTAL. 
t ' . ,PICKUP 

.e 

by HENRY HOWARD 
THE trend to 2- and 3 -band re- 

ceivers prompted Many unusual 
circuit designs, particularly in 

he antenna systems. In the G. E. 

o 

1. 

6A7 
47,000 ohm -, 

0.1 
mfd 

RHJS-1005 three -band model (Fig. 
1), for instance, an electrostatic - 
shielded loop with a direct antenna tap 
serves on broadcast and as a mass 
antenna on the two short-wave bands. 

(Continued on page 31) 
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43a 46o a95 
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Symbol 

LS 

L6 

Description 

f. 
LLLLLL 
7891.111 

CII 

C -f 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C -l7 
C-18 
C-20 
C-21 
C-22 
C-24 
C-25 
C-26 
C-27 
C-28 
C-31 
C-32 
C-35 
C-36 
C -37A 
C -37B 

Tuning Condenser 
3-30 mmf. "C" Antenna Trimmer 
3-30 mmf. "D" Antenna Trimmer 
5-40 mmf. "B" Oscillator Trimmer 
3-30 mmf. "C" Oscillator Trimmer 
3-30 mmf."D" Oscillator Trimmer 
580 mmf. Padding Capacitor 
1600 mmf. Mica Capacitor 
4300 mmf. Mica Capacitor 
750 mmf. Mica Capacitor 
150 mmf. Mica Capacitor 
0.1 mfd. Paper Capacitor 
47 mmf. Mica Capacitor 
0.1 mfd. Paper Capacitor 
175 mmf. I.F. Capacitor 
85 mmf. I.F. Capacitor 
47 mmf. Mica Capacitor 
25 mfd. Paper Capacitor 
85 mmf. I.F.Capacitor 
175 mmf. I.F. Capacitor 
100 mmf. Mica Capacitor 
47 mmf. Mica Capacitor 
.0015 mfd. Paper Capacitor 
470 mmf. Mica Capacitor 
.01 mfd. Paper Capacitor 
.01 mfd. Paper Capacitor 
.003 mfd. Paper Capacitor 
.05 mfd. Paper Capacitor 
.05 mfd. Paper Capacitor 
20 mfd. 25 V. Dry Electrolytic 
20 mfd. 250 V. Dry Electrolytic 

1+. 
6R6 

21 = C22; 

R 
C S p.4- J 

Symbol 

65rSGT + . 

--MMril-- 
942 C32 

Description 

j 
C35 

C -37C 
C-37 D 
C-38 
C-42 
C-43 
C-45 
C-46 
C-48 
C-49 
C-50 
C-52 
C-53 
L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7, 8, 9 
L-10, I l 
L-12 
P -I. 2 
R -I 
R-2 
R-4 
R-5 
R.8 
R-9 
R -II 
R-13 
R -I5 

.8 

Fig. I. G.E. 3 -band receiver using electro- 
static shielded loop, which is shorted from 

antenna tap to low side on s -w to prevent 
absorption spots due to loop resonance. 

Raa 
W.,N, 

R33 

R 
20 ;17 

6J5G,Tiz.' 

'20 mfd. 250 V. Dry Electrolytic 
40 mfd. 250 V. Dry Electrolytic 
.02 mfd. 1000 V. Paper Capacitor 
.01 mfd. 1000 V. Paper Capacitor 
100-490 mmf. Station Trimmer 
100-490 mmf. Station Trimmer 
100-490 mmf. Station Trimmer 
20-180 mmf. Station Trimmer 
20-180 mmf. Station Trimmer 
7-65 mmf. Station Trimmer 
.25 mfd. Paper Capacitor 
05 mfd. Paper Capacitor 

Beam -a -Scope 
"C" Band Antenna Coil 
"D" Band Antenna Coil 
"B" Band Oscillator Coil 
"C" Band Oscillator Coil 
"D" Band Oscillator Coil 
Station Oscillator Coils (Code Blue) 
Station Oscillator Coils (Code Red) 
Station Oscillator Coil (Code None) 
Dial Lamp. Mnzn.', No. 44 
22.000 ohms Carbon Resistor 
1.0 megohm Carbon Resistor 
47.000 ohms Carbon Resistor 
330 ohms Carbon Resistor 
47.000 ohms Carbon Resistor 
220.000 ohms Carbon Resistor 
2.2 megohms Carbon Resistor 
2 megohms Volume Control 
15 ohms Carbon Resistor 

Symbol 

R-17 
R-18 
R-20 
R -2I 
R-22 
R-23 
R-24 
R-25 
R-26 
R-28 
R-29 
R-33 
R-34 
R-40 
R-41 
R-42 
R-44 
R-45 
R-46 
R-47 
S- I. 2 
S-3 
S-4 
S-5 
S-6 
S -7.s 
T-1 
T-2 
T-3 
T-4 
T -:i 

SPUR la' 

R28 

11 

SPUR 617 

tW MM.-, 
VI 

Ta TS 

Description 

330,000 ohms Carbon Resistor 
68.000 ohms Carbon Resistor 
3.3 megohms Carbon Resistor 
270.000 ohms Carbon Resistor 
220.000 ohms Carbon Resistor 
150,000 ohms Carbon Resistor 
l00'ohms 3.4 W. Wire Wound 
2400 ohms 2 W. Carbon Resistor 
2200 ohms 2.6 W. Wire Wound 
150 ohms Carbon Resistor 
47,000 ohms Carbon Resistor 
1000 ohms Carbon Resistor 
1000 ohms Carbon Resistor 
33 ohms Carbon Resistor 
4.7 megohms Carbon Resistor 
100,000 ohms Carbon Resistor 
4.7 megohms Carbon Resistor 
15,000 ohms I W. Carbon Resistor 
270 ohms Carbon Resistor 
1.0 megohm Carbon Resistor 
Band Switch 
Tone Switch 
Phono Switch 
Power Switch 
Manual Switch 
Feathertouch Tuning Switch 
1st I.F. Transformer 
2nd I.F. Transformer 
Output Transformer 
50-60 cycle Power Transformer 
25 cycle Power Transformer 
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All -Purpose Twill and 
Set -Tester - 

Sign Generators.' 

.o 

In maintaining the highest standard 
of excellence the one and only IIICKOK 
aim must always be the building of 
instruments that tell all the truth all 
the time. When quality is built up to 

i a high standard instead of down to a 
price, the user has greater confidence 
in his work. 

Whether you arc selecting tube and 
t testers, signal generators, oscillo- 

' phs, volt-ohm-milliammeters or any 
o er service equipment, remember 
th t the standard of quality for a third 
of ).century has never been excelled. 
Having pioneered the major new de- 
velopments and vindicated maximum 
accuracy and dependability, IIICKOK 
equipment has been specified by the 
armed forces in both world wars. We 
are still bending every effort to speed 
the war program and trust it will not 
be long until we can again take care of 
your civilian needs with the service 
equipment that is held in highest 
esteem. Write for Radio Equipment 
catalogue. 
THE HICKOK. ELECTRICAL 
I NSTRUMENT COMPANY 
10521, Dupont Ave., Cleveland 8, Ohio 

FIXED RESISTORS 

(Continued front page 20) 

series - connected arrangemen 
for two resistors of unequal 
wattage rating, one a 1 -watt and 
one a 2 -watt resistor (total 
watts) . 

From the expression, 

Watts = current' X resistance, 
3 = current= X 10,000 

or, 
3 

current' = - 0.0003 
10,000 

rn 

or, 

current = 0.0173 ampere 

Since the same cur r en t , 
(0.0173 ampere) flows through' 4r 

both resistors, and since watts 
= I2 R, we have 

1 = 0.01732 X R, 

from which, 

1 

R, _ - 3,333 ohms 
0.0003 

(A 3,300 -ohm 1 -watt preferred 
value (± 20% tolerance) re-, 
sístor will be used.) 
Similarly, 2 = 0.0173' R2, from 
which 

2 
R2- - 6,666 ohms 

0.0003 

h:; 

o r 

I 
I 

(A 6,800 -ohm 2 -watt preferred value r 

resistor will be used.) 

(b) Parallel -connected arrangenteuts : 

Method 1: Use three 30,000 - 
ohm (or 33,000 -ohm preferred 
value) 1 -watt resistors con- 
nected in parallel as shown in 

Fig. 8. Combined resistance 
will be 33,000/3 = 11,000 ohms 
and total power handling capac- 
ity will be 1 X 3 = 3 watts. 

Method 2: Two replacement 
resistors of unequal wattage 
rating may be employed in par- 
allel, one a 1 -watt unit and one a 

2 -watt unit (total power han- 
dling capacity 1 2 = 3 watts). 
This arrangement is shown ín 

Fig. 9. 
The values of resistance to 

employ may be calculated as fol- 
lows : From the expression 

Volts' 
Watts - 

R 
we have, 

Volts' 
3= 

10,000 

from which, 

volts' = 3 x 10,000 = 30,000; 

then also., 

+ 

r 
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volts = N/30,000 = 173 

1 = 30,000/R, from which 
R1 = 30,000 ohms 

and, 

2= 30,000/R from which 
Ra = 15,000 ohms 

Thus the 10,000 -ohm 3 -watt 
faulty resistor may also be re- 
placed by a 30,000 -ohm 1 -watt 
resistor and a 15,000 -ohm 2 -watt 
resistor connected in parallel 
(Fig. 9). 

Replacing Close -Tolerance Resistors 

In rare cases where close -tolerance 
esistors are used as original etquip- 

nent, they are usually identified 1w a 
old or bronze band to indicate ±5% 
olerance, or a silver band for ±10% 
olerance. If a close -tolerance unit ís 

equired for replacement, two resistors, 
ne higher and one lower than the re- 
uired resistance value and so matched 
hat their combined resistance is equal 
o the required value ± the allowable 
olerance, may be tied in series or in 

,arallel. 

Start your post-war thinking . 

zow - that's important - and 
keep on buying war bonds- 
hat's even more important. 

LL THE FACTS ON A' 
TILE KNOWN SUBJECT. 

STií yw+" IS 

O 
to iog 

' 
"THE 

ELECTROLYTIC CAPACITOR" 
Don't buy, specify, use, or replace 

Capacitors blindfolded! Save time, save 
money, and increase your service efficiency 
by really knowing all about this vital sub- 
ject! Actually, no Radio -Electronic com- 
ponent is more important or less under- 
stood than the Electrolytic Capacitor. Post 
war equipment .silt employ more of them- 
in new, improved types. This new book 
by Alexander M. Georgiev, for more than 
15 years a leader in Capacitor research and 
development at last explains the entire 
subject-answers all the many questions 
servicemen, engineers, and designers have 
been asking about capacitors for years. 

ENDORSED BY A. A. GH IRA RDI 
heartily recommend The Electrolytic 

Capacitor as 'must' reading for the man 
who really wants to forge ahead in Radio - 
Electronics," states A. A. Ghirardi, in- 
ternationally famous technical author. "It 
tells what types to use and where and how 
to use them to beat advantage-explains 
the advantages and disadvantages of each- 
how to make emergency repairs and a host 
of other subjects invaluable to the man who 
KNOWS it pays to KNOW." Contains over 
200 pages and eighty illustrations. 

Price only $3 ($3.25 foreign) 

USE COUPON in odjaining °dyer tisen,ent.IMa.1 today ! 

i n 

THE GREATEST TIME SAVER 
IN SERVICING HISTORY y_ 

Radio servicemen everywhere say that A. A. 
Ghirardi's RADIO TROUBLESHOOTER'S 
HANDBOOK (3rd Edition) helps them TURN 
OUT TWICE AS MUCH WORK IN A GIVEN 
'TIME! Four times out of five, it tells exactly 
how to repair a set-without any elaborate testing 
whatever! 

Actually, this big 4 -pound, 744 -page manual - 
size Handbook is a complete guide to quick, easy 
repairs on I'RACTICALLY EVERY RADIO 
RECEIVER NOW IN USE. 

4,800 DIFFERENT RADIO MODELS 
Its 404 -page Case History Section gives full 

details on common trouble symptoms, their causes 
and remedies for OVER 4,800 DIFFERENT 
RADIO MODELS. It describes the trouble ex- 
actly, tells exactly what to do to repair it. It 
eliminates much testing --helps you to do TWO 
OR MORE jobs in the time normally required 
for one-repair cheap sets profitably-train new 
helpers, etc. 

CHOCK FULL OF HELPFUL DATA 
Equally important are hundreds of other pages 

specifically geared to today's needs-dozens of 
hints on the proper substitution of tubes and 
parts; i -f alignment peaks for over 20,000 super- 
hets; transformer troubles, etc., and hundreds 
of graphs, tube charts, data, etc.-all carefully 
indexed so you can find what you need in a 

hurry. Price only $5 complete ($5.50 foreign) on 
our UNRESERVED 5 -DAY MONEY -RACK 

GUARANTEE! 

EVERY CONCEIVABLE, to 

SERVICE SUBJECT! 
Milliammeters, ammeters & 
voltmeters; Methods and in- 
struments for measuring re- 
sistance; ohmmeters; How to 
build your own instruments; 
Tube checkers; Set analyzers; 
Point-to-point testing; Test 
oscillators; Preliminary trouble 
checks; AVC and QAVC 
cuits; Troubleshooting; Test- 
ing components; Obscure radio 
troubles; Aligning and neutral- 
izing; Auto radios; All -wave 
radio servicing; Marine radio; 
Interference reduction; How 
to start and operate a Radio - 
Electronic service business, 
etc., etc. 
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NOT A STUDY BOOK! j 
You don't study this Handbook! Simply ' 
look up the radio's Make, Model, and 
the Trouble Symptom-and go to work! 

Eliminates useless testing on 4 JOBS 

OUT OF S ! 

ONLY COMPLETE 

Ghirardi's Complete Guide to 
MODERN PROFESSIONAL 
RADIO SERVICE WORK 
COMPLETE COURSE ON TEST INSTRU- 
MENTS, TROUBLESHOOTING, REPAIR 

Once in a blue moon a technical book is written that 
is so important, so complete, and so easy to understand 
that it is used and recommended universally by members 
of a profession! A. A. Ghirardi's MODERN RADIO 
SERVICING is that kind of a book-AND MORE! 

Actually, it is the only single, inexpensive book giving a 

complete course in modern Radio Repair Work in all its 
branches. Explains all necessary test instruments . even 
how to build your own; how to troubleshoot ALL makes 
of receivers, analyze their circuits, test components; make 
adjustments; repairs, etc.-all step-by-step. Used for refer- 
ence, it serves as a beautifully cross-indexed volume for 
"brushing up" on any type of work that may puzzle you. 
1300 pages, 720 self -testing review questions, 706 illustrations 
and diagrams. $5 complete ($5.50 foreign) 5 -DAY MONEY- 

-BACK GUARANTEE. 

See Money -Saving Offer in Coupon! 

-5-DAY MONEY BACK GUARANTEE 
I 
1 

1 

1 

I 

1 

1 

I 

Dept. S-55. Technical División, 
MURRAY HILL BOOKS, 1,4 C.. 

232 Madison Ave., New York 16, N. Y. 
Enclosed find $ for books checked (send 
postpaid) or send C.O D. (in U.S.A. only) for 
this amount plus postage. 1f not fully satisfied, I may 
return the hooks in 5 days for full refund. 

RADIO TROUBLESHOOTER'S HANDBOOK $5 
($5.50 foreign) 

MODERN RADIO SERVICING $5 ($5.50 foreign) 
MONEY -SAVING COMBINATION - Both 

hooks (over 2040 pages of invaluable service 
data) Inc only $9.50 ($10.50 foreign). 

THE ELECTROLYTIC CAPACITOR (3.25 for- 
eign). (See adv. in adjoining column.) 

Name 
Address 
City & Dist.. No State 

Please print or write plainlyL -----BIilitiftitt> MI 
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6.3 V. FILAMENTS 

LINE 
INPUT 

LINE 
INPUT 

TO 
FILAMENTS 

TO 
. LINE 

6.3 V. FILAMENTS 

RECTIFIER - 

POW E RI 

SERVICING. 

Figs. La (above) and lb 
(left). In a we have 
a standard 6.3 -volt 
transformer " installa- 
tion. How to use a 

2.5 and 5 -volt trans- 
former to secure 6.3 
volts is shown in b. 

The two windings are 
connected in series aid- 
ing to provide the re- 

quired voltage. 

Fig. 2a. Method of re- 
ducing high voltage 
when substitute trans- 
former delivers too 

much voltage. 

Fig. 2b. When all 
windings provide ex- 
cess voltage, the pri- 
mary input should be 

reduced by inserting a 

series resistor. 

form. \\ hen transformers are not 
properly treated with insulating mate- 
rials they are subject to various forms 
of deterioration due to moisture, which 
prompts insulation breakdown. Ex- 
cessive heating can he caused by the 
gradual breakdown of some unsus- 
pected component such as a filter con- 
denser which gradually draws more 
and more leakage current. Since exact 
replacements are still unavailable, 
servicing of many receivers has pre- 
sented many problems. In some in- 
stances transformer repair is possible. 
In other instances an approximate- 
exart replacement must be used. Such 

krc 

MANY factors may contribute 
to power transformer break- 
downs. Some of these are ... 

defective construction, high tempera- 
tures or humidity, excessive line volt- b 

lr 

ages or surges, -allied component de- ' 

fects, or any combination of these ef- 
fects. Higher than normal tempera- 
tures may be caused by overloading, 
insufficient ventilation, high ambient due 

temperature or power -line troubles Ií 
such as low frequency or bad wave- ra 

dr 

la 

mm, 

bt 

is 

loa 

, itl 

Ip 

eit 

u 

rt 

k 

Ir 

o 

installations involve several circuit 't 
changes. 

li 

a 

Replacing 6.3-Volf Transformers 

In Fig. la, we have a conventional 
6.3 -volt transformer setup that may be 

altered. The alteration is shown in 
Fig. lb. Here we have a method of 
adapting an old -type transformer with 
three -filament windings for replace- 
ment. In this modified circuit, the old - 
type transformer originally had a 

heavy 2.5 -volt winding, standard recti- 
fier 5 -volt winding and a light 5 -volt 
winding for power tribes. The modi- 
fied unit can supple 6.3 volts by com- 
bining the 2.5 -volt and the 5 -volt 
power -tube windings in the proper di- 
rection and adjusting the voltage by a 

series resistor of approximately 1 ohm. 
If a further substitution of a heater - 
type rectifier tube is warranted, the 
substituted' unit need have only a 2.5 - 
and a single 5 -volt winding. Types 
6X5 or 6ZY5G can be used on the 
same 6.3 -volt winding as the other 

á 

a 

Q 
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rHANSFORMER 
by ARNOLD D. PETERS 

rubes, provided that their output is 

sufficient for the required load. 

Excessive VoltageConfrol 

In Fig 2a, we have a case where an 
approximate -exact replacement trans- 
former was used. The replacement 
xas satisfactory except that the B-volt- 
ige delivered was excessive. To re- 
luce this voltage it is necessary to in- 
ert a pair of resistors, preferably 10 - 

watt wire -wound (5 watters may do) 
lirectly in the plate leads to the recti- 
fier. A larger single resistor in the 
:onunon high voltage lead would also 
ge satisfactory. Where the rectifier 
is found to heat up faster than the 
load, the voltage should be reduced 
further to protect the first filter sec- 
tion. This precaution becomes a neces- 
sity when a filament -type rectifier is 
used with heater -type power tubes and 
very little safety factor has been al- 
lowed for dry electrolytic filters. 

When an oversize replacement trans- 
former must be used, and the available 
transformer gives excessive voltages 
on all windings, a primary resistor or 
choke should be used as in Fig. 2b. 
For most applications, a 25 -watt ad- 
justable resistor of 20 to 50 ohms will 
be most convenient. In an emergency 
a small coil of wire, with or without 
iron may he used as a choke. 

Increasing B Voltage 

B -voltage adjustments can also be 
made by changes in the filter circuit. 
For instance, the voltage drop in a 
d) namic speaker field or additional fil- 
ter choke may be used to adjust the B 
voltage. Fig. 3a shows the field used 
as a choke. When it is desired to in- 
crease the B voltage, the IR drop in 
the field may be eliminated by the use 
of a p-nl speaker, as in Fig. 3b. The 
power -output tubes then receive their 
supply directly from the rectifier: Ad- 
ditional filter capacitance williprobably 
be required. 

Replacing Open High -Voltage 
Transformer 

When a high -voltage winding opens 
in a transformer and there are no 

Figs. 3a (top) and 

36 (right). How to in- 

crease B voltage by 

changing an electro- 
magnetic speaker to a 

p -m speaker. In a, we 

have the c -m installa- 
tion, while in 6, we 

have the p -m substi 
tution. 

Figs. 4a (right) and 
4b (below). Here we 

have a method of using 
a transformer with an 

open transformer or a 

filament transformer as 

a power transformer 
with the B voltage 
coming directly from 

the line. 

DYNAMIC 
FIELD 

6X5 OR 84 
OPEN SEC. 

H.V. . 

8+ 

8+ 

B+ 
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JI 

shorts, the hue voltage may be used 
for B supply. Fig. 4a shows a typical 
half -wave supply for small sets which 
may be replaced by the arrangement 
in Fig. 4b, which uses the same trans- 
former or : simply a filament trans- 
former. .There will be a reduction in 
power output but the sensitivity will 
usually not be lowered materially. 
Since the chassis will become alive 
With line voltage, certain precautions 
are imperative.. An insulated panel for 
chassis grip should be inserted so that 
eontact with the chassis is impossible. 
It is also necessary to avoid set screws 
on knobs or live dials, etc. The line 
plug should also be marked for polar- 
ity, when possible, so that the chassis 
is at ground pwtential. 

Mounting Transformers 

When horizontal -core replacement 

Figs. 5a (left) and 5b (right). in replacing an 
upright transformer with a flat -mount type, the 
method shown in b should be used. The chassis 
should not he cut. Instead mount as indicated, 

using spacers. 

transformers are used in place of up- 
right types they should be mounted as 
shown in Fig. 5. This eliminates the 
tedious job of cutting a large hole in 
the chassis. Transformers that emit 
an annoying buzz may usually be cured 
by wedging a wooden shim between 
the coil and lamination. If this doesn't 
work, restocking the laminations may 
be necessary. The preferred method 
of stacking is to alternate the lamina- 
tions, one in one direction, the next in 
the opposite direction, not in groups of 

Fig. 6 
Copper wire coil data chart. Thee data are 
useful when rewinding primaries of transformers. 

four or five as they are sometimes as- 
sembled. 

Using Low -Voltage Transformers 

Filament transformers, or any trans- 
former with low -voltage windings, are 
very handy for line -voltage modifica- 
tion either up or down, as shown in 
Fig. 7. The transformer really be- 
comes an autotransformer with this 
connection, sA ith an output rating equal 
to the current rating of the filament 
winding. Transformer rewinding is 
necessary in some instances. Most 
power transformers have from 4 turns - 
per -volt for large units to 10 turns - 
per -volt for the smallest units. The 
primary is usually wound nearest to 
the core, although this is not always 
the case. If, however, the primary is 
next to the core, the filament and high - 

(Continued an. page 36) 

B. & S. 
Gauge 

War. 
in 

Mils 

Circular 
Mil 

Area 

Turns per linear inch 
D.S.C. 

or 
' Enamel S.C.C. S.C.C. D.C.C. 

Turns per square inch 

Enamel 
S.C.C. S.C.C. D.C.C. 

Feet per pound 

Bare D.C.C. 
10 101.9 10380 9.6 - 9.3 8.9 87.5 84.8 80.0 31.82 30.9 
11' 9(174 8234 10.7 - 10.3 9.8 110 105 97.5 40.12 38.8 
12 80.81 6530 12.0 - 11.5 10.9 136 131 121 50.59 48.9 

11 71.96 ' 5178 13.5 - 12.8 12.0 170 162 150 63.80 61.5 
14 64.08 4107 15.0 - 14.2 13.8 211 198 183 80.44 77.3 
15 57.07 3257 16.8 - 15.8 14.7 262 250 223 101.4 97.3 

16 50.83 2583 18.9 18.9 17.9 16.4 321 306 VI 127.9 119 

17 45.26 2048 21.2 21.2 19.9 18.1 397 372 329 161.3 150 

18 40.30 1624 23.6 23.6 22.0 19.8 493 454 399 203.4 188 

19 35.89 1288 26.4 26.4 24,4 21.8 592 553 479 256.5 237 
20 31.96 1022 29.4 29.4 27.0 23.8 775 725 625 323.4 298 

21 28.46 810.1 33.1 32.7 29.8 26.0 940 895 754 407.8 370 

22 25.35 642.4 P.0 36.5 .34.1 30.0 1150 1070 910 514.3 461 

23 22.57 509.5 41.3 48.6 37.6 31.6 1400 1300 1080 648.4 584 

24 20.10 404.0 46.3 35.3 41.5 35.6 1700 1570 1260 817.7 745 

25 17.90 33).4 51.7 50.4 45.6 38.6 2060 1910 1510 1031 903 

26 15.94 254.1 58.0 55.6 502 41.8 2500 2300 1750 1300 1118 

27 14.21) 301.5 64.9 61.5 55.0 45.0 3030 mu 2020 1639 1422 

28 12.64 159.8 72.7 68.6 60.2 48.5 3670 3350 2310 3)67 1759 

29 11.26 126.7 81.6 74.8 65.4 51.8 4300 3900 2700 2607 207 
30 10.03 100.5 90.5 83.3 71.5 55.5 5040 4660 303) 3287 2534 

31 8.928 79.70 101 92.0 77.5 59.2 5920 5280 4145 2768 

32 7.950 63.21 113 101 83.6 626 7060 6250 5227 3137 

33 7.080 50.13 117 110 90.3 66.3 8120 7360 - 6591 4697 

34 '6.306 39.75 143 120 97.0 70.0 9600 8310 - 8310 6168 

35 5.615 31.52 158 132 104 73.5 10900 . 8700 - 10480 6737 

36 5.000 25.00 J75 143 111 77.0 12200 10700 -. 13210 7877 

37 4.453 . 19.83 198 154 118 80.3 - - - 16660 9309 

38 3.965 15.72 224 166 126 83.6 - - - 21010 10666 

39 . . 3.531 ' 12.47 248 181 133 86.6 - - - 36500 11907 

40 3:145 ' . , 9.88 282 194 140 89.7 - - - 33410 14222 
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RCA PREFERRED -TYPE Metal Tubes 

make your servicing easier and quicker 

Dtlxmlc the war it's_been hard to get metal 'types 

..you have had to substitute glass types for 

metals. Result? \Ve all realize, more than ever, how 

much easier metal tubes make servicing! And for 

good reason .. . 

How many times have you had to add shields to 

sets...how many hours have you spent realigning 

... when self -shielding metal tubes would have 

done the trick pronto! flow much time have you 

spent in grounding shields ... when easy -to -work - 

with metal tubes are self -grounding? 

Yes, metal tubes save trouble from the word "go." 
Even when you're just testing tubes, metal types are 

easier to take out and put in ... without fooling 

with clumsy shield cans. 

We hope it won't be long until plenty of RCA 

THE FOUNTAINHEAD OF MODERN TUBE 

DEVELOPMENT IS RCA 

,e 

RCA was first to market and manu- 
facture metal tubes back in 1935. 

{ 4Since then, RCA has made more than 
° 150,000,000 metal tubes ...more than all other 

manufacturers put together. After the war, RCA 
111 i t. Preferred -Type metal tubes will offer both the 

L, stock -saving advantages of the RCA Preferred. 
Type Program, and the high performance assured 
by the greatest experience in producing metal types. 

uy - 
WAR 

BOND5 .0 KEEP'fM 

Preferred -Type metal tubes are available again. And 

they'll be welcome as replacements for unshielded 

glass types. For, the time metal tubes save in servic- 

ing means more money to you ... bigger, better 

profits and more satisfied customers. 

\\ hen new sets start rolling, look for RCA metal 

tubes in them. Sell your customers the sets you 

know are easier to service. 

Listen to 
"THE MUSIC AMERICA 
LOVES BEST," 

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

a2-L630.G7 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION, CAMDEN, N. J. 

LEADS THE WAY .. In Radio .. Television .. Tubes .. 
Phonographs .. Records .. Electronics 

. tE 
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OUTPUT DESIGN IN' 
VTI 

GUITAR 
INPUT 

MIKE . 

NQI 
INPUT 

n 

B+ 

FVERY p -a installation usually 
requires specialized attention. 
Thus it is impossible to provide 

any standard rules to follow. Vowel er, 
many of the tube circuits are standard- 
ized and thus rapid choice of tubes and 
systems are possible. For instance, as- 
suming the electrical output is known, 
we can decide on the types of output 
tubes to use. Today the pentode and 
beam power types are widely used be- 
cause they offer high audio output with 
low excitation requirements. Suppose, 
for example, we wish to use a pair of 
6L6 tubes in a push-pull output stage, 
Fig. 1. Since resistance coupling is em- 
ployed we cannot use class B amplifi- 
cation. Therefore, the tubes are going 
to operate in class A. This means that 

INPUT I AMPLIFIER 

C4 

SPEAKER 

VOICE 
COK. 

Fig. 1. High -gain amplifier with push-pull out- 
put stage. Electronic mixing and phase inversion 

are featured. 

the plate currents will not vary too 
much and the need for extra power 
supply regulation is reduced. From 
the RCA tube manual we note that for 
cathode -resistor bias, and plate and 
screen voltages of 270, the maximum 
signal power output will be 18.5 watts. 
The peak audio voltage, grid -to -grid, 
is 40 volts. If we assume that 

of this voltage appears between 
either 6L6 grid and ground, we have 
20 volts between the grid and ground, 
or 20 peak audio volts across R, and 

100,000 OHMS 

1 W r Y 
VARIABLE FREO. 

AUDIO 
SIGNAL 

GENERATOR 

VACUUM- TUBE 
HIGH IMPEDANCE 

VOLTMETER 

OUTPUT 

COPPER-OXIDE 
RECTIFIER TYPE 
A -C VOLTMETER 

. n 

Rb POWER 
LEVEL AT 
OUTPUT?3S 

+30 

by WILLARD MOODY 

R3. The peak voltage is roughly 1.5 ! 
times the effective or root -mean -square I 
value read on an ordinary a -c volt- ,t 
meter. Therefore, the peak divided 1, 

by 1.5 will give us the nns value. In I ,I 

this case this would be 20/1.5 or about v., 
13 volts. Assuming a value of 100,000 

1 , 

ohms for R3 and 400,000 ohms for R,, ,Ixn 
in Fig. 1, the power in the grid circuit 
is: P = E -/R = 13 X 13/400,000 + 
100,000 = .0003 watt, approximately. 

In view of the small amount of 
power, the grid resistors may be rated 
at % watt each. \Ve have indicated 
that the maximum output is 18.5 watts. 
Assuming an output of 18 watts maxi- 
mum and an output transformer effici- 
ency of 80%, the power delivered to 
the voice coil circuit would be: 

Power out = power in X % efficiency 
= 18 X 80/100 = 14.4 watts. 

Suppose that the power is somewhat 
less than 14.4 or 12 watts. Then, the 
,power ratio would be 12/.0003 watt, de 
or 40,000. The logarithm of 40,000 is 

nd 

4.602. Multiplying by 10, we find that 
igf 

the power gain is 46 db approximately. [bo 

The db gain of the amplifier varies hit 
with frequency. To test the response, 
we can use the setup of Fig. 2. A 
vacuum -tube voltmeter is connected to 
the input to check the input signal 
level which should be kept constant as 
the frequency is varied. The output 
meter may be a special type, such as 
the Weston power level indicator, 
which will show the output in decibels 
with reference to standard level of 
.006 watt. Then, the departures can 
be read in dh directly without calcula- 
tions. The reference frequency usually 

nt 

ale 

ICe( 

hcr 

ir d 

leI 

. 

IXC 

TYPICAL 
RESPONSE 

CURVE 

Rb POWER LEVEL 
AT REFERENCE FREQUENCY 

OF 400 CYCLES _ DOWN' SFe AT 4,000 

40 400 4,000 10,000 

Figs. 2 (left) and 3 (above). Fig. 2, a setup used to test audio 
response. The vacuum -tube voltmeter connected to the input checks 
the input signal level, which should be kept constant as we vary 
the frequency. Output meter may be of the power level indicator 
type, which shows the output in db in reference to the standard 
level of .006 watts. Z dummy load resistance=1.5 x voice coil 
resistance. Fig. 3, variation in audio power output as a'function 

of frequency. - 

C 
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P -A APLIFIERS 
ected is 400 cycles, but 1,000 cycles 
occasionally used. If we assume 

it the output is 12 watts at 400 
Iles, the ratio with respect to the 
Terence level of .006 watt is 12/.006 
2,000. The logarithm of 2,000 is 

i0 approximately and multiplying by 
we get the db equivalent of 33 db. 

tus, the power level is 33 db above 
16 watt standard level. 

Suppose the power level indicator 
ows that the output for a test fre- 
ency of 4,000 cycles is 30 db. We 
e down. 3 db and theoretically we 
tnt a flat response from 40 to 10,000 
cles within 1 or 2 db for high fide!- 
!. Actually, the response of the am- 
ifier may be varied later to make up 

deficiencies in the installation of 
ikes and loudspeakers. However, 
hen beginning the design we do strive 
r flat response. Indiscriminate peaks 
id valleys in the response curve of 
e amplifier make it virtually impos- 
ble to accurately control (later) the 
tsponse of the system overall to Be- 

are the desired overall curve. 
The response curve can be plotted 
shown in Fig. 3. \Ve note a de- 

ded slope in the curve between 4,000 
nd 10,000 cycles, showing that the 
igh frequency gain is lower than it 

iould be. To bring up the high end 
f the curve, we may use smaller val- 
es of coupling capacity between the 
rid and plate circuits in Fig. 1. 

'hese capacitors are identified as C,, 
", and C3. To equalize the outputs of 
IT,, 1'T_ and \ To, all three capacitors 
vould need to be changed. To avoid 
,ritical circuit problems, Ct, C_ and Co 

nay remain constant in value and C, 
an be varied. Decreasing the value 
if C, tends to provide a high -frequency 
mprovement, since the reactance of C. 
lecreases as the frequency is raised. 
['he reduction in gain is not desirable 
n some cases. Up to a certain point 

Fig. 7. Simple frequency dividing network 
applied in some p -a system installations. 

WOOFER 

EETER 

the high -frequency response of the 
amplifier can he raised by decreasing 
the values of Co and Cr. The impe- 
dance reflected by the voice .coil load 
is largely resistive. \Ve then have the 
equivalent circuit shown in Fig. 4. 

One-half of the push-pull stage is 

shown for simplicity. 1s f rises we 
will have an increased shunting effect 
for Co and more of the available cur- 
rent will flow in Co than in ZL. There- 
fore, if Co is lowered in capacity the 
high -frequency output will rise. Since 
the oice coil has some inductive re- 
actance and at high audio frequencies 
it may be appreciable, the equivalent 
circuit shown in Fig. 5 results. As 
X,, becomes larger, it may cause feed- 
back, due to resonance or decreased to 
the fact that the plate load is higher in 
value than the grid -plate impedance of 
the tube. Therefore, there is a limit 
to how little capacitance may be used 
before regeneration or uncontrolled 
oscillation and parasitics start to cause 
distortion. 

The distortion in the output can be 

measured in a variety of ways. One 
method ís to check the relative in- 
tensities of the harmonic and funda- 
mental voltages. Many Service Men, 
however, merely listen carefully to the 
output and then decide whether the 
distortion is appreciable or tolerable. 
The amount of distortion which can be 

tolerated is tied in with hearing phe- 
nomena and psychology. As we know 

(Continued on page 36) 

Fig. 8. An improved 
type of frequency di- 
viding network, using 
high-pass filters. This 
system is used in the 
more expensive types 
of pa amplifier systems. 

vTa 

Fig. 4 (above). This circuit illustrates the re- 
flection of the voice coil load, which is largely 
resistive. As the frequency rises, we have an 

increased shunt effect for Co and more of the 
available current flows in Co than in ZL. Thus 

if C,, is decreased the h -f output will rise. 

zl 

Fig. 5 (above). Here we have a circuit illustrat- 
ing the effect of XL. As this becomes larger, 
feedback may result due to resonance or to the 
fact that the plate load is higher in value than 
the grid -plate impedance of the tube. Fig. 6 
(below). An oscilloscope setup to check output. 

r- ----, 
I I 

HIGH PASS 
FILTER 

lYFD 

OSCILLOSCOPE 

WOOFER 

TWEETER 
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SER- CUlT S 

(Co:din.ned from. page 21) 

1e loop is shorted from antenna tap 

low side on these bands to prevent 
sorption spots due to loop resonance. 
r push buttons operate trimmer 
idensers across the loop and shunt 

-meability tuned coils across the 

:illator b -c coil. Iron core i -f trans- 
rmers in a 6SK7 stage feed a 6H6 
Lector and 2-megohm tapped volume 
ntrol through a series resistor of 

,000 -ohms and shunt resistor of 220 - 

ms. 

Audio Amplifier 

The audio amplifier consists of a 
F5 first a -f, the same type inverter 
d a pair of 6Y6Gs for output. Two 
n speakers, 6%" and 14", are con- 
ctecl in series. Two resistors, 150 

ms and 15 ohms, form a potenti- 
ieter across the output transformer 
eondary with the junction grounded. 
u inversed feedback voltage is taken 
)n the high side of the secondary 
d fed back to the volume control 
rough a 4.7-megohm resistor. Asym- 
etrical audio shunt capacitors are 
led, from power -tube plate to 
'sand ; .02-mfd on the top tube and 
1 mfd on the bottom, the latter he- 

ing returned to the low side of the 
output transformer, 15 ohms from ac- 
tual ground. 

There are 1000 -ohm series grid re- 
sistors in the power stage to reduce 
the effects of overloading signals, such 
as static crashes. A four -position tone 
control shunts a .0015-mfd capacitor 
across the detector output for bass; 
.00047-mfd for less bass, circuits as 
is for normal, and a short across a 
.003-mfd tone compensator for treble. 
A 100,000 -ohm resistor is in series 
with a .003-mfd capacitor across the 
volume control. On phono, the i -f ca- 
thode is opened from ground, elimin- 
ating radio interference regardless of 
signal strength. A pair of 5Y3Gs are 
in parallel in a two -section resistance 
filter in the power system. 

Emerson 363 

In Fig. 2 we have a two -band bat- 
tery a -c/d -c portable, Emerson 363, 
using a loop for each band. The ex- 
ternal antenna connection runs through 

Fig. 2. Emerson 363 a -c/d -c portable, with 
loops for broadcast and s -w bands. Battery - 
tube filaments serve as a cathode resistor 

for 117L7. 
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Parts list for Emerson 363 shown in Fig. 2. 

a .006-mfd capacitor, 455-kc wave trap, 
ground choke and a .1-mfd blocking 
condenser to a tap near the low side 
of the short-wave loop for autotramss- 
former type coupling. Some capacity 
coupling is also obtained through a 

.0025-mfd capacitor from the low side 
of the loop to ground, particularly on 
the broadcast band where this capaci- 
tor has a reactance of about 520 ohms 
at 750 kc and 260 ohms at 1500 kc. 
This capacity path is isolated by a 

(Continued on page 32) 
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12547 
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125K7 5016 
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A 

ics 

C6 

RAVE BANO Sw,TCM 
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POSIT ION. 

wee a0..tg et l00069 
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BROADCAST 
NO2 
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R14 B 
RIG 
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70 ISO v01.1 OC OPERATION 
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C13 

CIA 

.19.12 J 

CIS 

o) 

R 

T 
C2O 

C2 

T3 

C16 pl 1.07 J. 

IC2I 

L.C2 

0.1-megohm resistor and .05-mfd fil- 
ter. 

117L7 Cathode Resistor Circuit 

Two 11\15 i -f stages are used with 
inter -resistance coupling, using a 
25,000 -ohm plate load, 100,000 -ohm 
grid leak and a .00022-mfd mica coup- 
ling capacitor. Two output tubes are 
used, a 3Q5 for battery and 117L7 for 
line power. The output transformer 
primary is tapped for the 117L7 to 
secure optimum impedance matching 
to a p -n) speaker. On line, the string 
of battery tube filaments are operated 
as the cathode resistor of the 117L7, 
bypassed by a 40-mfd 25 -volt elec- 
trolytic. 

Emerson EX 386 

Fig. 3 shoes a three -band a -c/d -c 
model, Emerson EX 386, with quite a 
unique voltage adjustment system to 
insure long component life. This con- 
sists of a ballast resistor m ith a key 
adjustment. The waveband switch 
links all the secondaries of the an- 
tenna coils in series, switching the 
ground to the low side of the -various 
coils. Ordinarily the grid is switched 
to the high sides. The unused coils 
are shorted to prevent dead spots due 
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Fig. 3. Emerson EX 386, 3 -hand u -c/d -c receiver. 

to absorption. Inactive oscillator coils 
are also grounded. 

Hum -Bucking Cathode Circuit 

Since a p -in speaker is used, no hum - 
bucking coil on the field is possible, 

L2 

SPEAKER PLUG Iv1a.Ie@t., @I aim./ 
SCE ENCI0&ED MUPRENS ON SCI4CMC C 

006 CONNECTIONS 

rt 

so a hum -bucking cathode circuit ist 
utilized in the power amplifier. A 20,. 
000 -ohm resistor is run from the recti-r 
fier output at the beginning of the fit- 

ter to the cathode which is not by- 
passed. The bias resistor is 140 ohms J 

The first filter section consists of 
40-mfd capacitor and a 75 -ohm resis 
tor, second 40-mfd unit, filter choke, J 

and then 20 mfd. The plate of the 
50L6 is supplied from the first sec 
Lion and the screen from the second:l.' 
thus very little hum can he expected't 
in the output. Usually, the power 
tube plate and the screen is supplied t 

directly from the rectifier. 

Garod 3 P 1812 

In reply to many requests, we are 
listing the functions of the tubes usedjol 
in the Garod 3 P 1812 a-In/f-m/s-w 
receiver, discussed in Ser-Cuits, April, 
SERVICE. The 7V7 is an r -f tube for 
f -m; 7Q7 tubes are used as a -m and i2 

f -m converters; 7A7 and 7117 tubes'r 
serve as i-f's; 7C7 tubes are used as1 

first and second limiters; 7A6 is a dis- 
criminator; 6SQ7 series as an avc,1 
detector and phono amplifier; another 
7A7 is used in the a -m r -f section;. 
6SQ7 tubes are used as a phase chang- 
er and a -f amplifier ; while in the out- 
put we have 6K6 tubes. 
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,.M CONVERTERS 
T the recent FCC allocation hearings, 

Hallicrafters' engineers demonstrated 
types of converters for permitting 

:ption in the proposed f -m band of 
102 mc with receivers designed for 
50 mc reception. 
)ne was a single tube converter, for 
in primary service areas where signal 

ngth is high. Three views of this de- 
. are shown. The upper view shows 
unit uncased. The tube used is a 7S7 

, 

view of one -tube converter showing the 
tube, bandpass inductances, and adjustable 

condensers. 

a band-pass circuit together with the 
tropriate padder condensers. 
Che center illustration shows the unit 
emblcd, while in the bottom view ap- 
ir the unit mounted in a receiver cab - 
t. Operation is by means of a switch 
,untcd on the front panel. During a 

nsition period, when f -in stations may 

A 

.J` 

e tube converter, 

anOrm-.- 
ra_3" 

r ` 
\' 

complete with mounting 
bracket, poner take -off plug, etc. 

crate on both bands, the receiver may 
switched from one band to the other. 

thing, with this unit, is done with the 
;eiver dial. The converter is powered 
nn the receiver voltage supply. 

Converter installed in a typical prewar 
f -m console. 
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-just plan ahead and make every 
purchase count when you buy a 

new instrument. Then you'll be 
building up a perfectly -matched 
testing team-each a specialist, but 
each backing up the rest of the 

team. 
That's why Jackson testing in- 

struments are not only built to pin- 

point accuracy-but are matched in 

dimensions, appearance and finish 

too. You can buy them singly, with 

assurance that they'll assemble into 
a combination balancing conven- 
ience and appearance with Jackson 
performance standards. Plan now 
to own a complete testing team. 
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PUSH-PULL AMPLIFIERS 

(Continued iron page 14) 

feedback is used. In addition, any non - 
uniformity in frequency response is 
also equalized. 

1' ig. 4b shows a phase inverter using 

vT, 
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ibtl 

led. 

red 

negative feedback. Here, a portion o 

the voltage developed in the output o 

VT, is applied to the grid of VT, it 

very much the same manner as in Fig 
4a. However, any unbalance in the ttl 
circuits produces an a -c voltage a 
audio frequency across Rt, which I 

common to both tubes. This feedbad 
voltage is thereby applied to the grid 
of both tubes, through the cathode re 
sistor network. 122 and R, apply addi 
tional feedback to the circuit, but ma' 
be bypassed if feedback is only desire§ 
for balancing purposes. 

Fig. 4c shows another method o 

using circuit unbalance for self corn 
pensation. Here, any unbalance in th 
developed voltages driving Gt and G 
is reflected as a voltage drop across R, 
This voltage is then used to feed th 
grid of the inverter tube, VT,, which 
tends to reduce this unbalance. If th 
inverter tube is a high -gain amplifier 
the unbalance may be reduced to ver 
low levels. 

Fig. 4d is similar to Fig. 4c, excep 
that the cathode circuit of the outpu 
stage is used to provide the unbalances 

Figs. 4a, b, c and d. Four methods of inversio 
are shown here. Fig 4a will give inversion with 
stage gain. In b, e, d, appear inverter circuits 
utilizing negative feedback for equalization of 

frequency response. 

It 
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dback voltage. Note its similarity to 
circuit in Fig. 4b insofar as feed - 

k is concerned. 
Che use of feedback in association 
h inverter circuits is recommended, 

it results in improved audio 
Jity. Quite a few set manufacturers 
orporated this feature in their pre - 
r models, and will probably include 
n their postwar receivers. 

CTENDING AMMETER 
RANGES 

(Continued from page 12) 

htly more resistance has been 
ed, in series, than is actually re - 
red. 
similarly, the value of the shunt re- 
ance cut out in changing from n = 
to n = 1,000, is equal to .030 ohm. 

e added series resistance becomes 
303 ohms, while the calculated fig - 
is 29.97 ohms. 

Jsing the equation 

r2+ 
r. r, - R, 

rm + r, 
. inserting the values found for r, 
l r2 for the various ranges, the 
.tal resistance of the combination is 
nd for any range. 
f the meter were not in the circuit, 
value of R, and R2 would equal 27 

ns, 3.333 ohms, or 30.353 ohms. 
is represents the maximum possible 
ersion from the value desired, 30 
ns, or an error of 1.111%. When 

1,000, the shunt resistance across 
meter is .030 ohm. The 30 ohms 
the meter itself, considered as a 
nt across this low value of resis- 
ce, is, therefore, negligible. The 
ue of R, -}- R2, as compared to the 
ired resistance (which is the meter 
¡stance), may be considered as the 
ximum error introduced. 
t should be noted that the first mul- 
ier determines the maximum error. 

- example, if Is were to equal 5,25 
, instead of 10,100 etc., the error 
oduced would be greater. Taking 

same meter as an example, when 
= 5,25 etc., R, = 7.5 ohms and 
= 24 ohms. The maximum possible 
Jr is then 5%. Therefore, to keep 
error low, when using this system, 
first multiplier stage should be as 
as practical. 

s, for n = 10, R, =30 ohms 
for n = 100, R, = 30.330 ohms 
for n = 1,000, R, =30.333 ohms 

'he errors in percentage for the 
ve ranges are 0.0%, 1.11% and 
1%, respectively. 

-t 

L 

EVER has man's mind. been so taxed as it is today ... and 
never have his accomplishments been greater. In supplying the 
demands created by a world at war, products that were scarcely 
even dreamed of a few years ago are today realities ... and it 
all happens so smoothly, so precisely, so naturally, that we scarcely 
realize the wonder of it all. Research in every field of endeavor 
has moved us ahead fully half a century in time. So it is with 
The Astatic Corporation. While producing important essentials 
for wartime use, Astatic engineers have also planned for the 
postwar period. Among Astatic's many new and improved prod- 
ucts for the detection, recording and pickup of sound will be a 

zephyr -light pickup for phonograph and radio phonograph sets as 
important to improved phonograph performance as FM will be to 
radio. Now, as never before, the human voice and instrumental 
artistry of the entertainment world will be reproduced from 
modern recordings with tone fidelity and true-to-life realism to 
bring a great, new listening audience "closer to the stars." 

"You'll HEAR MORE 

from Astatic" 

THE 

14.1t0 CORPORATION 
CONNEAUT, OHIO 

IN CANADA. CANADIAN ASTATIC LTD., TORONTO, ONTARIO 
ASTATIC Crystal Products manufactured under Brush Developpsent Co. patents.- 

l- 
IlT1. 
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SAVE MONEY 
HARD TO GET 

RADIO PARTS 
Capacitors . . transformers . tubes 

meters . . . speakers and thousands 
of other hard to get National radio parts 
are In our stack awaiting immediate de- 
livery. And every Item guaranteed the 
fin_, quality at a price that saves you 
real money 

Look at the sample listing below these are just a few of the 

many money saving bargains Radio Men have found at National. 
Why don't YOU take advantage of these savings by ordering today 
. . . we'll ship tomorrow. 

ORDER TODAY FROM THIS MONEY SAVING LIST! 
3000 m.f.d. at 3 v. F.P. Condenser in aluminum can 
13k D s 2110 II. Fresh stock. Special, while they 
fast Each. $1.39: 10 for $11.99 

A superior Mike Cable, single conductor. shielded 
and pre-war natural rubber cover. 

13c per ft.; 100 ft. $9.90 

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

CONTINENTAL CARBON RESISTOR KIT No. C6 
Assortment. 100 RN1A coated % and 1 \Vatt resis- 
tors (35's are one watt). Unusual bargain at 53.35 

20 MFD 150 WV Tubular Pigtail Electrolytic. 
One year guarantee 35c: 10 for $3.30 

10 MFD 450 WV Tubular Pigtail Electrolytic. 
One year guarantee 430; 10 for $3.95 

50 MFD 150 WV Tubular Pigtail Electrolytic. 
One year guarantee 49c; 10 for 54.60 

Heavy Duty GE Pyranol 10 MFD 600 WV (900 Pk) 
011 tilled paper filter condenser In Hermetically 
Staled metal container 3" a 454" a 1" with 
connections brought through ceramic bushings. 
List $9.80 Our price 52.35; 10 for $19.95 

Assortment of 200 pes. Special Radio Hardware in- 
cluding Tubo Sockets, Terminal Strips, Ortd Caps 
and Plugs Kit $1.49 

OUTSTANDING OFFER., 
An assortment of 20 high grade Vitreous 
Enameled Wire Wound Resistors in 5, 10 and 
23 Watt sizes, ranging from 30 to 30,000 Ohms. 
Selected an to popular usage. Ohmite, Electrohn, 
Sprague, Utah. etc. Kit xE77. List price, 
$9.60. 'Your cost la only $2.99. 

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 intent y 
saving- bulletin is 
ready NOW. Get 
your copy today. 
You'll save. 

NATIONAL ELECTRONIC SUPPLY - Dept. S-5 

NATIONAL ELECTRONIC SUPPLY 622 KINZIE CHICAGO '.10, ILLINOIS 

e. 

it- 

{ Cinaudagraph Speakers are made 

to take the tough raps. This is the 

built-in result of better manufac- 

turing experience. Look at the 
record of achievement and you'll 

put Cinaudagraph Speakers at the 
top of your list. 

Watch.Cinaadagraph 
Speakers After Victory! 

Cinaúdagraph. speakers, 
3911 S. Michigan Ave., Chicago 

Export Div., 13 E. 40th St., New York 16, N. Y. 

Inc. 

eGitrE 99%tisea>+teA all M49 94441 
.. 

TRANSFORMER 
SERVICING 

(Continued from page 26) 

voltage winding may be easily re! 

moved, cutting the latter with a rata 
blade and removing one layer at a timed 
allowing the primary winding to re. 

main. It is then a simple matter tali 
add filament or other low -voltage] 
windings when desired. 

LINE 

° INPUT 

OUTPUT 

FILAMENT 
WINDING 

Fig. 7. Using a filament transformer as an aul 

transformer for raising or lowering line voltag 

P -A AMPLIFIERS 

He 

I! 

Ú'. 

2 
He 

'll 

sa; 

I,na 

,I 

the hearing of an individual will dá 
pend upon the conditions under wile] I 

hearing is practiced, whether the rood 
is noisy, distance from source, etc., ant 

upon the physical condition and aged i 

the person making the auditory test! k 

Further, some people cannot heal ' 

equally well with both ears. In vie' 
of all this, it is desirable to check o; s 

our own ears and hearing by usinh,i 

electrical measuring instruments. 'Ill 

An oscillograph can be connectelP 
across the output of VTa, as shown vp,. 

Fig. 6. When the waveform becomili. 
kinky or changes from a sine wave n 

distortion is present. With the ampltl t 

fier gain control first at maximult¡ º' 

audio generator at minimum, the out 

put of the a -f generator can gradual] 
be raised. At first the scope will sho 
a sine wave. Then, as the output 
the generator is raised to the poi] 

where distortion sets in, the waveforf' 
Ivill change. At that particular poin 
the level at the input of the audio ant 

plifier can be tested with the vacuull 
tube voltmeter to learn the maxima 
permissible input signal level befoti 

distortion becomes noticeable. Th 
plate connection to the output tube 
desirable in single -ended amplifies 
since the usual oscillograph has a li 

(Continued on page 38) 
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(Continued from page 29) 
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OLD TIMER'S 

CORNER 

by SERVICER 

'RED wandered into the place the 
other evening looking quite glum. 
When conversation finally began, he 

d me that his last signal generator had 
ae sour, and that he had just heard 
m the factory that he would have to 
it for at least two months for either 
epair or for a new one. Ile didn't know 
tat he was going to do, for his shop had 
,vs of receivers to be repaired. 
'Why not take some old chassis and 
the oscillator off that as a generator?" 

,sked. 
He told me that he had tried it and 
it he had blown over seven fuses on the 
s he was trying to service. 
'Guess that you. must have been using 
a -c/d -c set," I opined. 

I le nodded his head. 
'Well, there's no excuse for that, Fred," 
said. "You know as well as I do that 
rse models have their ground connected 
one side of the house lines, and prob- 
ly when you hooked the two together 
u crossed yourself up." 
That's just what had happened. 

The Repair 

I went over to his shop and fixed him 
. Took a bit of insulated wire and 
isted another wire to it, making a very 
tall coupling condenser. Naturally I saw 

it that the wires never touched each 
to at any point. Then I soldered one 
re to the grid clip of the oscillator 
le and used the other as a probe. The 
trial was weak but steady. Of course, 
.re was no modulation on it. So I 
isted more wire together and then the 
teal got louder and louder and finally 
went dead. I guessed that I had coupled 

oscillator too tightly to the radio set 
der test, so I reduced the twisted part 
the wires and taking a .0005-rnfd mica 

ndenscr I hooked the two sets' grounds 
<ether through it. There was no fuse 
twout and the signal was as steady and 
it right for signal tracing. 
"There's your signal generator," I told 
ed. 
"Incidentally you could have used an 
dinary high-pitched buzzer for a signal 
nerator, in a pinch. Of course, to con - 
)1 it you should put the output through 
ordinary amplifier stage, but that isn't 

ry hard to get together in a repair shop. 
ni can use any triode with about 2500 
ins in the cathode circuit bypassed by 
8 -mid condenser. Couple the buzzer to 

grid, bypassed by a 5-megohm re - 
tor. Then you insert a 2.5-mh choke in 

plate circuit to help keep the r -f 
sere you want it, and couple the plate 
-ough a 25-infd blocking condenser to a 
avy (10 watt) 3000 -ohm potentiometer. 
tother condenser of about .005-mfd is 

SURE THEY'LL BE BACK... 

General Industries 
Dual -speed Home 
Recording and 
Phonograph Assem- 
bly Model GI -R90 . 

AS 

Thinking about phonograph 

mechanisms for your future 

products? For turntable 
motors, recorder assemblies 

and combination record -chang- 

ers -recorders, you can count on 

General Industries, ás always. 

They'll have those same 

smooth -running qualities, com- 

bined with complete depend- 

ability and long life, that for 

many years have distinguished 

General Industries products. 

They'll continue to please you 

4 

.. : 

d 
.v{ 'fL . e - 

ep . 

and your customers, as always. 

As soon as civilian produc- 

tion is authorized, we'll be glad 

to work with you to get you to 

the market quicker with your 

postwar products. 

THE GENERAL INDUSTRIES Co. 

DEPT. M ELYRIA, OHIO 

ENÉRAL 
NDUSTRIES 

COMPANY 

I Vlneal t. 

73Y," 

connected to the arm and a wire from 
there is used as a probe. 

Signal Generator Frequency 

"This signal generator transmits a 
signal of about 500 cycles, not 500 kc. 
That means that you will find little or 
no difference between 1200 kc and 1200.5 
kc. For rough alignment this is ideal since 
you will not have to rock the signal 
generator back and forth to make sure 
you have a lined -up job. Sure, you can- 
not line it tip on the nose ; but you can 
speed up alignment just. about 30% since 
you do not have to make signal generator 
adjustments while you are getting ready 
for the final step of alignment." 

Many service shops use this system. 
The buzzer has one disadvantage, it must 

he run by batteries. And batteries cost 
money. However since most of your serv- 
icing involves time, with parts and sets 
being so hard to get, the faster you can 
finish your work the better. So on that 
score alone, the buzzer generator will 
more than pay for its keep. 

Meeting the Problem 

What I am driving at is this. So many 
men are licked before they start because 
they will not analyze their problems with 
a bit of care. When they see the only 
thing with which they have been working 
for the past few years blow up, confusion 
appears to set in. The man, who is cool 
in the emergency and the man who can 
act when the going gets a bit harder, is 
the man who will succeed every time. - 
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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 IA7 adapters, and of five substitutes for the I2A8 tube. 
Little wonders of convenience, each with the replacement function 
clearly stated on its base. 

2.00 types of adapters, 
including many with 
BUILT-IN RESISTORS. 

WRITE FOR DETAILS 

ADAPTOL 
COMPANY 

260C UTICA AVENUE 
BROOKLYN 13, NEW YORK 

704 EVERY 

"APPLICATION IN 

THE -ELECTRONIC AND 

- ` - COMMUNICATIONS -A 33 
FIELDS 

If your business is based on selling really 

good products ... if your customers 
demand transformers of utmost de- 

pendability end service.... then 

sell FREED - and you sell 

transformers of exceptional quality. 

,,, ,..' o ' 

FREED TRANSFORMER CO. 
72A SPRING STREET 

NEW YORK 12. N. Y. 

P -A AMPLIFIERS 
(Cowin/tied from page 36) 

ited deflection sensitivity and better 
results will be obtained. The signal 
voltage in the plate circuit of the out 
put tube may be fairly large, 10 or 21 

volts not being uncommon, while the 

voltage across the voice coil or dumm} 
load may only be 2 or 3 volts in man) 
cases. 

In laboratories a wave analyzer ma' 
be available for checking the funda 
mental and harmonic voltages individ 
ually. Usually, when the distortion 
becomes readily noticeable the second 
harmonic voltage may be 5% or 10e, 

of the fundamental. In a push-pull 
stage the second harmonic voltage ii 

the plate circuit of either of the push 
pull tubes may be appreciable, where 
the second harmonic measured acros 
the voice coil or dummy load, due 
the push-pull cancellation action, ma 
be small. Therefore, as a genera 
thing it is better to check for distor 
tion in a push-pull system by connect 
ing the indicating instrument acro 
the voice coil. If the oscillograph lack 

adequate gain, a small a -f amplifie 
stage may be built up to boost the sig 
nal. Care must be taken to see tha 
the extra stage has flat characteristics 
and that the bias on the pre -amplifier 
tube is higher than the peak value o! 

the signal voltage, to prevent over -1 

loading of the pre -amplifier stage anal 

the generation of harmonic distortion 
in that stage. A plate -to -plate connec-! 

tion could be used, but it has the dis- 

advantage of putting one side of the 

oscillograph above ground potential 
which may lead to the reduction of 

spurious voltages and incorrect con- 

ditions in testing. 

PROJECTION TELEVISION 

( i11 , 
11915 

1141»'- 
r 

e - 

, 

Above, projection type 
television receiver re- 
cently demonstrated by 
Du Mont. Image is 
3' x 4'. Right, 20" c r 
tube direct - viewing 
console model with 
tube retraction mechan- 
ism to permit use of 

compact consoles. 
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ERVICING 
HELPS 
TUBE SUBSTITUTIONS 

METHOD used to replace a 12SA7 
with a 6SA7 is shown in Fig. 1. 

25L6 may be substituted for the 
,6 in the same manner, except that the 

cord value is then 320 ohms, and R. 
s becomes 320 ohms. However since 
I is an odd resistance value, 300 or 350 
ns may be used, the latter in the high- 
: voltage areas, the former in low -line 
tage areas. 

OR161N6L CIRCVI7 

3525 SOLE 12587 12567 12507 

6567 

3525 50.6 12567 12507 

SLACK 

REZ. RE515706 
CCU 

100 
0NN5 

5. 1 and 2. Original and rewired circuits. 

Using 6V6 to Replace 50L6 

n our locality we were able to secure 
6SK7, and 6V6 tubes. \ccord- 

,ly we set up a circuit using 6V6 tubes 
replace 50L6 and 351.6 tubes, Fig. 3. 
tx was calculated at E = 45 volts ; I = 
ampere. Thus R. = 300 ohms. Total 
rent drain equals .45 ampere. Shunt 
.300 + (tubes) .150 = .450. 

6V6 

300-0RN 
LINE CORO 

3etter results were obtained when the 
-ohm bias resistor was replaced with 
'S0 -ohm unit. 10 -watt resistors were 
d for R.. The load impedance was 
natched, but not enough to war- 
t changing of the output trans- 
mer. As a result of these changes, 
eral unusual effects will be noticed ; a 
ger warming period, and some distor- 
t at high volume levels. None of our 

(Continued on page 40) 

Figs. 3 (above) and 4 (right) 
. 3. Using a 6V6 to replace a 35L6 or 50L6. 
. 4. How to replace a 2576 with a 12SN7. 

. v .- 
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O.NTINUITY. 

TESTING 

WESTON 
MODEL 689 

OHMMETER 

Pocket-size but with typical WESTON de- 
pendability- and ruggedness, Model 689 
Ohmmeters are unequalled for checking 
circuits by resistance and continuity 
method. Available in two types ... type 
lE with double range of 0-5,000 ohms and 
0-50,000 ohms, and type 1F with double 
range of 0-10 and 0-1000 ohms ... ideal 
for motor maintenance. Entirely self- 
contained. Order through your local 
Weston representative, or direct from .. . 

Weston Electrical Instrument Corporation, 
618 Frelinghuysen Ave., Newark 5, N. J. 

WESTON 9~Watt 

FIELD 

LINE 

T T 
8+ e+ 

T T 
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9IART 
VIBRATOR1rá 

The Choice of Discrim- 
inating Servicemen ! 

Highest Accuracy, Depen- 
dability and Performance. 

The Radiart Reputation was founded on 
performance - is being maintained by 
outstanding service on military electronic 
apparatus - will guarantee full satisfaction on all Radiart Post -War 
Products.... Contact Radiart Distributors for full information and 
a copy of the Radiart Vibrator Catalog-the most complete Vibrator 
Catalog published. 

Of Co 
+,. 

° 'r 
c 

. . 

' r Radiart Cor.porcation 
f DeA 3571 W. 62nd. St. ° CLE-VELAND 2, OHIO 

'I' , 

on or about July 1st, 

SERVICE 
will be located in new and larger quarters at 

52 VANDERBILT AVENUE, NEW YORK 17, NEW YORK 

SPEED' UP REPAIRS WITH' THESE G -C A IDS ! 

a 
"twé 

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 

bells. 

Get This New 
v ble Dial Belt -Drive 

and Cabinet 
BepairGuide. 

Pocket-size, 68 -page 

book contains thousands 

of listings, specifications 
and time -saving service 

instructions. Invaluable 

to every radio man. 

Get a copy from your 

jobber. If he cannot 

supply you, write us. 

f 

%., 

6.0 v. 345 

RADIO BELT 

DRIVE CABLE 

CABINET REPAIR 
GUIDE 

wm 

Immediate delivery on GC Belts and Cables 

Order From Your Rodio Parts Jobber 

ALWAYS ASK. FOR G- C PRODUCTS 

GENERAL CEMENT MFG CO. 
ROCK'F'ORD, ILLINOIS 

(Continued from page 39) 
customers objected to either. Inciden. 
tally one side of the line switch must be 
grounded to the chassis, when these 

changes are made. If the negative is 

above ground (as in the Crosley 52 series 
a line switch return must be used instead 

of the chassis (as shown in Fig. 1). 

Remounting Resistors 

Since tie lugs with more than 2 in. 

sulated lugs have not been generally avail 
able, we now use the method shown in 

Fig. 5 for mountings. The resistor cant 

be mounted more firmly in this way, and 

in addition the distance between the lugs 

happens to be equal to the length of a 

standard 10 -watt resistor. 

Fig. 5. Old and new methods of mounting 
resistors. 

Replacing 25Z6 

To replace a 25Z6, a 12SN7 can be used 

as shown in Fig. 4. The heater -dropping 
resistor is 40 ohms at 5 watts or more. 

Jolrn. J. Wajgel 

ZENITH 65301 

Severe oscillation itt mixer and if 
stages; a negative grid voltage of 250 

measured with a 20,000 ohms -per -volt 
meter, on mixer grid, and about 100 

on i -f grid: The trouble was traced WI 

shorted field wires of the speaker and 

a bad 6K7G; 1 pin was not grounded 
Grounding of 1 pin is essential; tube, 

shield of no value in stopping oscilla- 
tion. Detuning i -f would stop oscilla 
tion but cut gain way clown. New 

socket with provision for grounding) 
pin should be installed. If socket i 

not available simply solder a wire to 

6K7 1 pin and ground. Shorted field 

caused extremely high voltages. 
If set is dead, trouble may be due to, 

an open in rectifier filament circuit. 
Willard Moody 

ZENITH 65439, 469 (CHASSIS 5678) 

Hiss: Caused by excessive converter 
stage gain which is almost at the point 
of oscillation. Connect a 1,000-ohsn 

resistor between the red and black 

wavemagnet leads at the wavemagnet 
socket. 

ZENITH 75633, 634, and 657 

(CHASSIS 713011 

Dead on broadcast and short-wave hen 
ing, but all right on pushbuttons: 
Caused .by inactive oscillator circuit 
that checks okeh. Clean the oscillator 
section contacts of the band switch an 
apply a light elating of lubriplate. 

Zenith Shop Notes 

4fi SERVICE, MAY, 1945 



MEW 
PRODIIfTíS 

SPRAGUE HYPASS CAPACITORS 
Hypass capacitors said to be non - 

resonant at frequencies as high as 50 
megacycles and in some instances, up to 
300 megacycles, have been announced by 
Sprague Electric Company, North Adams, 
Massachusetts. The units can be used for 
filtering or bypassing over wide frequency 
bands. 

* * * 

GENERAL CEMENT ALIGNING KIT 
An all-purpose aligning kit, 5022, with 

alligator and hexagonal screw drivers, 
enclosed in leatherette case has been pro 
9uced by General Cement Manufacturing 
Co., 919 Taylor Avenue, Rockford, Ill. 

* 

G. E. GLASS TERMINAL SEAL 
PAPER CAPACITORS 

Hermetically sealed, fixed paper -dielec- 
tric capacitors with glass terminal insula- 
tors, CP-60, -62, and -64, characteristics 
E and F, have been announced by G. E. 

Glass terminal seals are said to provide 
an unusually high degree of resistance to 
humidity, fungus growths, and termites. 

Capacitance values range from 0.05 to 
0.50 mfd, for voltages of 600, 1000, or 
1500. 

* * * 

OHMITE RITEOHM RESISTORS 
Two types of Riteohm precision resist- 

ors, series 82 and 83, have been announced 
by the Ohmite Manufacturing Company, 
4835 Flournoy Street, Chicago 44, Ill. 

Both units use enameled alloy resistance 
wire, non -inductively pie -wound on a non - 
hygroscopic ceramic bobbin which has a 
hole through the center for a No. 6 
screw. After being wound, the units are 
vacuum impregnated with a varnish. 

Riteohm 82 is available in 2, 4 and 6 - 
pie types ; maximum resistance of 2 pie, 
400,000 ohms ; 4 pie, 750,000 ohms ; 
6 pie, I megohm. Sizes are 11/16" diam- 
eter by IN" long, 1 7/16" long or 1142' 
ong for the 2, 4 and 6 -pie units respec- 
ively. The minimum resistance available 
for all units is .1 ohm. 

Riteohm 83 is available in small and large 
?-pie and 4 -pie types. Maximum resistance 
3f small 2 pie, 200,000 ohms ; large 2 pie, 
100,000 ohms ; 4 pie, 800.000 ohms. Sizes are: TA" diameter by 7/16" long, 

(Continued on /gage 45) 
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* Edited by Milton B. Sleeper * * 

* * The complete and 

authoritative source of 

information on Frequency 

Modulation and Television 

* * Now in its fifth year 

of publication * * 

Must Reading 
for Progressive Servicemen 

FM AND TELEVISION is edited for aggressive, 
progressive -minded servicemen who are pre- 
paring to make the most of postwar oppor- 
tunities opened up by the new FCC alloca- 
tions for television and FM services. 

Fields Covered * In fact, during the last five 
years, FM AND TELEVISION has come to he 
considered must reading for those concerned 
with television or FM for broadcasting, po- 
lice, fire, public utility, railroad, and military 
communications, and facsimile. This publica- 
tion covers the design, manufacture, and use 
of such equipment, and presents circuit and 
service information available from no other 
source. 

Edibriai Policy * You will find FM AND TELE- 
VISION refreshingly different in contents and 
style. You will discover that engineering data, 

SPECIAL INTRODUCTORY 
RATE: 6 Months for $1.00 
So that you can become acquainted with FM AND 

TELEVISION and judge its value to you, spend 

$1.00 for a 6 months' subscription. That dollar 
will bring you information and engineering 
data which may well prove to be of inestimable 
value in your present work and future planning. 

however technical, becomes interesting read- 
ing when it is thoughtfully planned, well 
written, and accompanied by informative il- 

lustrations. No expense is spared to obtain 
papers from engineers who are acknowledged 
authorities, and to prepare, check, and illus- 
trate every article to enhance its value to our 
readers. As a result, FM AND TELEVISION is a 
constant source of stimulating ideas which 
you can apply to your present work and fu- 
ture planning. 

looking Ahead * You can't make postwar prog- 
ress in service work if you have only prewar 
knowledge. Broadcasters and manufacturers 
are building all their future plans around FM 
and television. And so must you! Every issue 
of FM AND TELEVISION contains information 
you should study carefully and keep for 
future reference. 

r 
FM AND TELEVISION 

511 Fifth Avenue, New York 17, N. Y. 

I enclose $1.00 for a 6 months' subscription 
I enclose $3.00 for 1 year subscription 
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Cali your nearest Stance, Jobber... 

or write ui for his address 

STANDARD TRANSFORMER 
1500 N. HALSTED STREET , . CHICAGO i it2_ 
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American Capacitors are giving peak performance 
in front line battle areas ... they have to be tough! 
They are precision engineered to meet the most 
exacting demands. American Electrolytic and Paper 
Capacitors, incorporating new plastic designs, 
cover all standard capacitance values and 
working voltages. 

AMERICAN CONDENSER CO 
.4410 RAVENSWOOD AVENUE CHICAGO 40, ILLINOIS 

TÍIÉRE4S AN AMERICAN CAPACITOR FOR EVERY SIZE AND PURPOSE 

For Soldering . "in 

Tight Places .. 
DRAKE 

No. 400 Soldering Iron 

Smallest Industrial Iron 
Ever Designed 

60 Watts -t/ in. Tip 
Only 9 in. long. Wt. only 8 oz. 
This mighty mite is backed by 
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 

l 
aDrake Has an Iron 
for Every Purpose. . 

Ask Your Radio 
Parts Jobber 

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

THOMAS JOYCE JOINS RAYMOND 
ROSEN 

Thomas F. Joyce, former general man- 
ager of the radio, phonograph and tele- 
vision department of RCA Victor has 
acquired an interest in Raymond Rosen 
and Company, Philadelphia. He will act 
as general manager. 

* * * 

RAYTHEON N. Y. OFFICE CHANGE 

The radio receiving tube division of 
the Raytheon Manufacturing Company 
has moved its N. Y. City offices to the 
Lincoln Building, 60 East 42nd Street. 

General sales headquarters of the re- 
ceiving tube division will remain in- 

definitely at 55 Chapel Street, Newton, 
Massachusetts. 

* * * 

NEWS OF THE REPRESENTATIVES 

A. V. Rodman, 1827 So. Hope St., 
Los Angeles, 15, Cal., has become a mem- 
ber of the Los Angeles chapter of the 
Representatives. 

Dave M. Marshank of the Los Angeles 
chapter has removed to 672 Lafayette 
Park Place, Los Angeles 5, Cal. V. T. 
Rupp, of the same chapter is now located 
at 1150 W. Olympic Blvd., Los Angeles 
15, Cal. 

Arnold M. Sinai of the California chap- 
ter has been discharged from the armed 
forces and is back in business at 1280 
Mission St., San Francisco 3, Cal. W. I. 
Otis, of the same chapter has moved to 
600 Camelia St., Oakland 2, Cal. 

* * * 

SYLVANIA RECOMMENDED TUBE 

REFERENCE LIST 

A pin-up chart of recommended tube 
types has been published by Sylvania 
Electric Products Inc., 500 Fifth Avenue, 
New York 18, N. Y. 

Listings include many tube types se- 
lected for better performance in equip- 
ment now being designed and those that 
are contemplated for postwar production. 

* * * 

SPRAGUE TROPICAL RESISTOR 

/ CATALOG 

A catalog describing Sprague Koolohm 
resistors having tropica(fzed glazed outer 
protective shells and moistureproof end 
seals has been issued by the Sprague 
Products Company, North Adams, Mass. 
Values covered include 5-, 10-, 25-, 50 - 
and 120 -watt fixed, as well as 10 -watt ad- 
justable types. 

* * * 

AERO NEEDLE MOVES 

The Aero Needle Company has moved 
its plant to the Edison Park area in Chi- 
cago. 

The sales offices have also been moved. 
New quarters are at 619 North Michigan 
nue, Chicago, Ill. 

*. * * 

ROLA WINS WHITE "E" STAR 

The Rola Company, Cleveland, has re- 
ceived its third "E" flag star. 

* * * 

WESTINGHOUSE NAME CHANGE 

The Westinghouse Electric and Manu- 
facturing Company will hereafter be 
known as the Westinghouse Electric Cor- 
poration. 

* * * 

JULIUS HABER NAMED RCA VICTOR 

ASS'T. AD DIRECTOR 

Julius Ilaber has been appointed as- 
sistant director of the advertising and 
sales promotion department of the RCA 
Víctor Division of the Radio Corporation 
of America. Mr. Haber was formerly 
director of publicity. 

Harold D. Desfor was named director 
of publicity. He was formerly assistant to 
Mr. Haber.. 

* * * 

WILLETT JOINS DEMAMBRO SUPPLY 

Mell Willett, has joined the Demambro 
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Radio Supply Company, 1111 Common- 
wealth Avenue, Boston, Mass. He will be 
in charge of sales in the electronic parts 
department. 

Mr. Willett was formerly with The 
Eastern Company, Cambridge, Mass., 
where he managed the Cambridge and 
Worcester branches handling radio parts. 

* * * 

PASCHKES BECOMES SOLAR BOARD 
CHAIRMAN 

Otto Paschkes has relinquished the 
presidency of the Solar Manufacturing 
Corp., to assume the newly created post 
of board chairman. Elected to succeed 
him as president was Paul Hetenyi, for- 

.merly executive vice president. 
Mr. Paschkes will continue actively as 

chief administrative officer. 
Other personnel changes included the 

election of Wickham C. Harter, secretary, 
to the dual post of vice president and 
secretary, and the promotion of James I. 
Cornell, chief engineer, to the second vice 
presidency. 

* * * 
N. U. SALES STAFF HONORS 

J. H. (ROBBY) ROBINSON 

In appreciation of the sincere coopera- 
tion given them during the past 15 years 
when J. Homer (Robby) Robinson was 
affiliated with National Union as sales 
manager, N. U. salesmen gave a party 
in Ills honor at the Advertising Club in 
New York recently. 

A set of golf clubs and a Masonic ring 
were presented to "Robby" on behalf of 
the salesmen by henry Hutchins and Bill 
I Iendrickson. 

"Robby" was recently appointed vice 
president and general sales manager of 
the American Radio Hardware Company, 
Mount Vernon, N. Y. 

* * * 

WARTIME RECORDING DISCUSSED 
BEFORE R. C. OF A. 

F. W. Whitehouse, field and application 
I engineer of the Recordgraph division of 

Frederick IIart & Company, delivered a 
Ipaper recently describing the Record - 
1 graph machine and its use on the war 
fronts before members of the Radio Club 
of America. The unit was also demon- 
strated. Records taken under adverse 

1 battle conditions were run. 
* * * 

1944 N. U. INCOME REPORT 

The net income of the National Union 
i Radio Corporation in 1944 amounted to 
$269,735, after provision for income and 

!excess profits taxes and adjustments ap- 
plicable to prior years, as compared with 
$539,663 for the year 1943. 

* * * 

RADOLEK CATALOG 

I 

A 24 -page catalog describing a variety 

HOME WIRE RECORDER 

William Lear and the Lear wire recording magazine designed for home receiver use. Unit 
provides one -hour of recording. 

EOSML 
Kara -to -Get Item / 

l 
Immediate Delivery! `> 

Unconditionally Guaranteed 

MULTITESTERT 
Ranges: DC Voltmeter, 0/5/50/250/500 volts; DC Millammeter, 0/1/10/100 mills; . 

AC Voltmeter, 0/10/100/500/1000 volts; Ohmmeter, Low range 0-500 ohms, High 
range 0-1000,000/1 megohm. Overall size, St4%8x3Ve. Meter is 3W' round Bake- 
lite case with sturdy D'Aronsval movement. 

FREE! NEW FLYER 
OF HARD -TO -GET 1).0 
RADIO PARTS! 1 - .. ARTs. 

a,. 

44 pages packed with values 
lust like the Multitester 
above . all in stock for 
immediate delivery to radio 
repairmen. usual priorities 
spply. Experimenters write 
to Leo, w9OFQ, for infor- 
mation on how to get radio 
repair parts. write today. 
Stocks won't last. 

QUICK SERVICE 
'Same Day" delivery service from the heart 

of the nation. We've 
remodeled our store, 
doubled our shelf space, 
and increased our stock 
many times. Thousands 
of hard -to -get items 
now available to new and 
old customers. Write 
today! You'll like our 
quick, personal service. 

Wow -a.. 
r. - - 

WHOLESALE 

Quality 
test leads 

for this 
unit 60s 

Model 
WRL 300 

ONLY : 

75 
Leas 

Leads 

Giant Radio Reference Map.15c 
Time zones, 

aoi. - ., -- lamateur zones. 
short wave sta- 
tions, and other 
valuable infor- 
mation. Print- 
ed in colors. 
Size 3% x 4'4 
feet. Send only 
15c to cover 
mailing. 

Handy Tube -Base Calculator. 25c 

Í aou_auu mauaatm i 

Shows characteristics that help you substi- 
tute available tubes for those hard to get. 
Tube and Circuit Reference Book 10c 
Radio tube substitution data; technical data. 

WE SPECIALIZE IN HALLICRAFTERS 
We are one of the country's largest distrib- 
utors of ILkLLICRAFTERS which are avail- 
able for immediate delivery on priority. 
Write for full details. -- MAIL TODAY ---- 

Wholesale Radio Laboratories . 1(f 744 West Broadway 
Council Bluffs. Iowa. 

I Please rush Mutitester No. 300. , $18.75 is enclosed, or 
Enclosed is $ Balance C.O.D. 

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

1-1 You bet I want a Tube -Base Calculator. 
25c is enclosed. 

I Ship me your radio man. 15c Is enclosed 
I for packaging and mailing. 

LABORATORIES - 'I 

Send your free flyer of hard -to -get radio 
parts. 

.'l Name 

. . - ' I Address 

744 WEST BROADWAY` Town State 
am an amateur; experimenter; I 

COUNCIL BLUFFS, IA. L _ _ service man._ 

. 

of available components has been issued 
by the Radolek Company, Randolph at 
Jefferson Street, Chicago, Ill. 

* * * 

INTERNATIONAL MERIT TO SELL 
LAUBSCHER NEEDLES 

International Merit Products Corpora- 
tion, 254 West 54th Street, New York 
19, New York, has been appointed 
Western Hemisphere sales representatives 
for phonograph needles manufactured by 
Laubscher Brothers, Taedffelen, Switzer- 
land. 

The North American division, com- 
prising U. S. A. and Canada, is under 
the management of Edward M. Bieber. 
The Latin American division is under the 
management of T. William Maas. 

The officers of the corporation are: 

Ernest T. Laubscher, chairman of the 
board; Julius Mueller, President; Anna 
Mueller, vice president ; Ernest T. Laub - 
seller, treasurer ; and Harvey McCoy, 
secretary. The needles will sell under 
the trade mark Meritone. 

* * * 

DETROLA WINS "E" 
The Detrola radio division, Interna- 

tional Detrola Corporation, have received 
the Army -Navy E. 

* * * 

C -D REPLACEMENT CAPACITOR 
CATALOG 

Catalog 195 with data on capacities, 
sizes and prices of Cornell-Dubilier can - 

(Continued on page 44) 
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OSCILLOSCOPE 
CRO-3A 

EVERY 
service man needs this portable oscilloscope for accurate and 

rapid service work on AM, FM and Television receivers. We list 
only a few of the many uses that make it indispensable in the modern 
service shop: study wave shapes and transients; measure modulation 
adjustment of transmitters; check receiver alignment; determine peak 
voltages; trace electronic tube characteristics. The CRO-3A gives a 

sharp, clear picture and is equipped with a screen for easy daylight 
viewing. Write today: Electronics Department, General Electric, 
Schenectady 5, New York. 

Electronic Measuring Instruments 

GENERAL E ELECTRIC 
177 -Da 

THIS MULTITESTER 
IN -STOCK 
IMMEDIATE DELIVERY 

tor 

YOUR 
COST 
ONLY 

Less 
- Test Leads 

Model 
No. MT 100 

UNCONDITIONALLY GUARANTEED 
SATISFACTION OR MONEY BACK 
Latest meter design In all metal case; compeetrugged; 
the answer to your need for an all purpose, accurate 
Multitester. Case measures 31/4" x 8" x 5". Com- 
plete with sell -contained batteries. 

RADIO REPAIR MEN 
ORDER THIS TESTER TODAY 

OMAHA RADIO PRODUCTS CO. 

368 Saunders- Kennedy Bldg. 
Omaha. Nebraska 

Enclosed is full remittance or $18.75, or my 
Deposit of S and ship Multitester #111T 100 

C.O.D. for balance. 

NAME 

ADDRESS 

CITY STATE 

MUELLER 

-s.. 

-y.-. 

CLIPS 
For Quick Temporary 

Connections 
Made in 10 sizes-from the tiny 
wee -pee -wee to the 300 ampere 
Big Bru`e. 
Offered in both steel and solid 
copper. 
Red and black rubber insulators 
to At each size. 
A complete line with 

A CLIP FOR EVERY PURPOSE 

Srsl for fro* aasofra owl csrdsg 811 

Tia'/_Z _i _ I_ /, 
1565 E. 31st St. - Cleveland, Ohlo 

(Continued front page 43) 
types and cardboard tube type, electrolytic 
capacitors, paper capacitors, wax impreg- 
nated and Dykanol tubular capacitors, 
drawn metal shell units, replacement paper 
units, photo -flash units, auto radio units, 
transmitting paper types, and also various 
types of mica capacitors has been issued 
by Cornell-Dubilier Electric Corporation, 
South Plainfield, N. J. 

Capacitor test instruments and inter- 
ference filters also are described. 

* * * 

DALE DISTRIBUTING MOVES 

Offices and showrooms of the Dale 
Distributing Company, Inc., have been 
moved to 40 East 32nd Street, New York 
16, N. Y. 

* * * 

WAR VETERAN RADIO OPPORTUNITIES 
DISCUSSED BY GEN. SARNOFF 

Opportunities for returning servicemen 
in radio and electronics are outlined by 
Brigadier General David Sarnoff, presi- 
dent of Radio Corporation of America, 
ill a booklet recently released. 

Listed among radio and electronic fields 
needing servicemen are those of broad- 
casting, television, radar, radio -facsimile, 
radio relays, radiothermics, electron 
microscopy, supersonics, aircraft and 
marine radio. General Sarnoff suggested 
that the electroudzing of industry also 
may prove to be an attractive occupation 
for returning veterans. He called atten- 
tion to a recent survey which reveals a 
total of 16.800 electronic devices in use in 
796 American industrial plants. 

* * * 

GOLENPAUL CELEBRATES 15TH YEAR 
WITH AEROVOX 

Charley Golenpaul celebrated his 
fifteenth anniversary with Aerovox Cor- 
poration in May. 

Golenpaul came to Aerovox in 1930, 
from Clarostat where he had been general 
sales manager. 

He helped organize the Sales Managers 
Club and has served several terms as 
chairman of the Eastern group, which 
post he again occupies. He is active in 
various trade movements. 

* * * 

MECK DIE -CUT DEALER FOLDERS 

A series of 3" x 4" die -cut folders illus- 
trating postwar receivers have been issued 
by John Meck Industries, Inc., Plymouth, 
Indiana. 

* * * 

HOWARD RADIO APPOINTS SMITH 
BENNY AS EASTERN REP. 

Howard Radio Company has appointed 
Smith Benny Sales Co., 11 West 42nd 
Street, as Eastern representatives. They 
will be in charge of distributor appoint- 
ments in Maine, New Hampshire, Ver- 
mont, New York, Massachusetts, Rhode 
Island, Connecticut, New Jersey, Penn- 
sylvania, Maryland, Delaware and Wash- 
ington, D. C. 
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RESISTORS.b 

iude -ta lowt 
DEPENDABLE 
RESISTANCE 

CONTROL 

in 

. 

The service -record of 
Ohmite Brown Devil and 
Dividohm Resistors before 
and during the war... is your 
best guide to resistance - 
control tomorrow. Widely 
used in military and industrial 
equipment ...everywhere! 
Write for Stock Unit Catalog 
No. 18. 

Authorized Distributors Everywhere 

- 1 

OHM'S LAW CALCULATOR i 

Figures ohms, watts, volts, am- 1 

{ peres...easily- Solves any Ohm's 

{ Law problem with one setting of 

I the slide. Send only 10c in coin. ! 

OHMITE MANUFACTURING CO. 
4879 FLOURNOY ST. CHICAGO 44, U. S. A. 

.J -_ - 

e¿glt.unM OHMOÚC 
[ I T f . TAP s w 1 

NEW PRODUCTS 

(Continued from. page 41) 

W" long or 1" long. The minimum re- 
sistance is 10 ohms for all units. 

Common applications for these resistors 
are voltmeter multipliers, attentuation 
pads, etc. 

SYLVANIA C -R TUBES 

Standard 3AP1, 3BP1, 5AP1, 5BP1, 
5CP1 and 5HPI RMA c -r tubes and 
similar tubes supplied with P4 or other 
special phosphors, are now available from 
Sylvania Electric Products Inc., Em- 
porium, Pa. 

4,1 

G -E PORTABLE OSCILLOSCOPES 

A portable oscilloscope, type CRO-3 \, 
has been announced by G. E. 

The oscilloscope can be used for the 
study of wave shapes and transients, 
measurement of modulation adjustment 
of receivers, determinations of peak volt- 
ages, and tracing of tube characteristics. 

Unit ís equipped with a 906-P1 cathode- 
, ray tube which has a greenish screen that 
can be viewed in daylight. G. E. says that 
moderately high-speed traces can also 
be photographed on the screen. 

The unit has a wide -range sweep circuit 
featuring a linear amplifier. Sweep rates 
from 10 to 30,000 per second; adjustable 
by a 7 -point vernier switch. 

* * 

CENTRALAB MEDIUM DUTY POWER 
SWITCHES 

A J -switch series for power applica- 
tions has been announced by Centralab, 
Division of Globe -Union, Inc., 900 East 
Keefe Ave.. Milwaukee 1, \Vis 

Switches will be available in one to 
five sections, with srorting or nonshorting 
type contacts. In addition to the com- 
plete units, sections and indexes will be 
available separately for individual assem- 
bly in any desired combination. The 
switching combinations for the present 
will be one pole, 17 positions (18 posi- 
tions, continuous rotation, with eighteenth 
position "off") and 3 poles, 5 positions 
(6 positions, with sixth position "off"). 
All units will be furnished with ad'ust- 
able stops for limiting the desired num- 
ber of positions. 

Switches will have single hole, bush- 
ing mounting. In addition, there will be 
tie -rod extensions at both the front and 
rear of the switch to serve as locating 
keys and offer additional support in 
mounting. Locknuts, lockwashers, and 
a 2!/4" bar knob wil be furnished with 
each unit. The bar knob has double set 
screws for secure mounting to the shaft. 

Units wil have a double -roller index 
with minimum life operation of 25,000 
cycles. Contact buttons wil be solid sil- 

+ 
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A mere handful of these Aerovox war- 
time capacitor replacements can take care 
of upwards of 90% of your usual capacitor 
replacements. Only nine selected voltage 
ratings and capacitance values for the 
"Dandee" electrolytics, only eight capaci- 
tance values. all 600 -volt. for the paper 
tubulars, will do the trick. 

Your Aerovox jobber stocks them for your 
convenience. However, it will pay you hand- 
some dividends to have your own stock 
always on hand. Remember, set owners 
these days are more impatient than ever. 
Why not cash in on QUICK SERVICE? 

Ask Our Jobber .. . 

Ask him for an assortment of Aerovox 
wartime "Dandee" electrolytics and lype 
"84" paper tubulars. Ask for latest cata- 
log-or write us direct. 

110,Á b.' 

.r fg' : 

-, 
" 

'ts, INDIVIDUALLY TESTED 

AERO VOX CORP., NEW BEDFORD, MASS., U. S. A. 

In Canada: AEROVOX CANÁDA LTD"., HAMILTON, 0N1 

Export:13 E. 40 ST,, NEW YORK 16, N.Y.- Cable: 'ARLAB' 
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RADIO TUBE ADAPTERS 

Now Over 400 TYPES ' ry 

covering over I, FD 
1300 SUBSTITUTIONS T u -911,1 F 

rER 

lRfUAI 
saw{^ tasiTen,, 
Ay { talvr 

o 

THE REPLACEMENT FUNCTION OF EACH 

SOCKETTE CLEARLY MARKED ON ITS BASE. 

JFD pjesents the roost complete line of tube adapters 

en 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 

Ilse of tube substitutes 
Each Sochette is proven by test to answer the pur- 

pose for which u was designed Slow -moving shelf 

tubes cao now be converted to popular types by the 

use of a JFDeSockette. 
Every conceivable type of adapter is incorporated, 

such as resistor type, ioktal type. loktal metal base type, 

octal type, miniature type. atc 

JED SOCKETTES must be good, for over a 1,000.Wu 

of them are in use today ... AND THE NUMBER 

KEEPS GROWING DAILY. 

Write for our newest 

JFD SOCKETTE y 

WAY TUBE ADAP 

TER MANUAL No. 

f40 to pages with 

thousands of listings 

,liar ANSWER 
YOUR SUBSTITU- 
TION PROBLEMS 

AT A GLANCE! 

J;ED. MänufacturinqCo. 
4111 Ft Hamilton P'kw.ay,B'klyn.N.Y. 

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- 
MENTernight 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. 

ver, and the terminals lug type. The 
rotor operating shaft will be square, fit- 
ting a staked sleeve in steatite rotors; 
sections will be grade 1.5 steatite, wax 
impregnated. 

,.:4,Ñ:. 

IL 

HICKOK SEALED METERS 

Hermetically sealed 2/", 3/" and 

4" round style meters with internal pivot 
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10,000 RADIO MEN 
are speeding up their work by using 

WARTIME RADIO SERVICE 
75 pages - over 1500 detailed, tested tube 
substitutions and other information you can't 
be without. 

PRICE $3.00 POSTPAID 
From your jobber or order from 

CITY RADIO COMPANY 
East Washington at Fifth Street Phoenix, Arizona 

Speaker Cones Replaced 
4" - $ I.00 6" - $ I.20 10" - $2.00 

- $1.10 8" - $1.65 12" - $2.25 
PROMPT SERVICE 

MORRISON'S RADIO SUPPLY 
331 Center Street Ashtabula, Ohlo 

World'. Largest Manufacturer of 
Wireless Telegraphic Apparatus 
CON ICE rout, r 

McElroy Manufacturing Corp. 
32 Brsskliae belie Issue, Massachusetts 

ONE -STOP SERVICE 
for all your parts requirements 

THE STANDARD RADIO 
AND ELECTRONIC PRODUCTS CO. 

135 EAST SECOND ST., DAYTON, OHIO 
119 WEST MAIN ST., SPRINGFIELD, OHIO 

WHEN YOU CHANGE 
YOUR ADDRESS 

the new address, cad do this at least four weeks in advance. The Post Office Department Department does not forward magazines un less you pay additional postage, and we cannot duplicate cooler Be sure to notify the Subscription Department of SERVICE at 19 E. Forty-seventh St., New York 17, N. Y., giving the old as well as mailed to the old address. We ask your cooperation. 

construction, have been announced by The 
Hickok Electrical Instrument Company, 
10529 Dupont Ave., Cleveland 8, Ohio. 

Dimensions are in accordance with 
American \Var Standards C39.2-1 and 
C39.2-2. Instruments offered include volt- 
meters, ammeters, milliameters and micro - 
ammeters, both a -c and d -c. 

WALSCO SYNTHETIC INSULATION 
Synthetic wire installation, "flexitube," 

has been announced by the Walter L. 

Schott Company, 9306 Santa Monica 
Boulevard, Beverly Hills, California. 

Flexitube is said to be resistant to 
abrasion and effective over temperatures 
ranging from minus 35° C to plus 
75° C. 

Stock colors are red, black, green, and 
clear; other colors can be supplied. Sizes 
(B -S gage) range from 2 to 18. 

A sample kit containing various 
and colors wil be furnished free 
request. 

sizes 
upon 

MARION MULTI -RANGE METERTESTER 
A 0-10 ma/0-25-microampere 0 -100 -volt 

multi -range metertester featuring a step - 
less vacuum tube voltage control; 8/" 
mirror scale standard instrument and .1% 
wire -wound resistors has .been announced 
by the Marion Electrical Instrument Co., 
Manchester, New Hampshire. 
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(STOOD III 

End Color Optional Location for'D' 

BCD A 

u 

First 
Color Digit 

Dot A 

Black 
Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 

o 

Capacity tumid 

Second 
Digit 
Dotó 

0 

2 2 
3 3 
4 4 

5 S 

6 6 
7 7 
8 8 
9 9 

Tolerante Values 
Temper. 

For Capacities For Capacities Coefficient of 
Multiplier Greater than of 10 mmfd carat. 

Dot C 10.mmfd or less mmfd/mmfd/°C 
Dot !) Dot D End Color 

10 
100 

1.000 
10,000 

.01 

.1 

±1% 

±5% 

±2% 
±10% 

±0.1 mmfd. 

±0.5 mmfd. 

±0.25 mmfd. 
±1.0 mmfd. 

o 
-0.3(10)-' 
-0.8(10)" 
-1.5(10)' 
-2.2(10)-' 
-3.3(10)' 
-4.7(10)' 
-7.5(10)-' 

HI CA CERAMIC 
CAPACITOR 
COLOR CODE 
CHARTS 

- ,. 
1AT1ON-WIDE > 

It.A1L ORDER.. i 9 
fSTRIBUTÓRS,: 

11 I ;INCE 1928.. " I 
III ' 

11 

I 
t') 

, 

l 

3 ; 

RslDf6 .N D 

£LECTRaRIfC 
DEVICES 

V'fr e e 

TRADE 

INDUSTRY 
VOCATIONAL 
COMMUNICATION 
PUBLIC UTILITY td 
EXPERIMENTAL 
APPLICATIONS 

1RSTEIN-APPLEBEE CO: 

p 1012-14 McGEE ST. 

l IANSAS CITY 6, MISSOURI 

r 

[ 

.lernoo I 

f..gn,r ty 

zia/d 
37 
13.5 
50 

ISO 
ISO 
400 

\Icnton II 

t 
m,weity 

,)d Tderomr 
4. ±0S -7d 
4.7 310% 
5.6 30.5.od.l 
8.2 ±0S .nn.W 
8.2 ±0.5 nimbi 

10 30.5 mmfd 
10 35% 

1 35 IS 

IS ±10% 
18 35% 

H 
±5% 
35% 

3339 ±10% 

39 
321í o 
321 % 

39 ±1Oa 
47 
47 ±y47 

56 ±2 % 
56 3213% 
68 ± 10% 
80.5 ± 1.0 mmfd 
82 3213% 
82 ±213% 
82 310% 
85 31.0 mmfd 

215 3213% 

Tolerance 
±21t% 

3 
±3 0 
32 a, 

±2%,0 
±5% 
±5% 

o 

Doi E 
Red 
Brown 
Re.l 
()ranee 
Itltte 
White 
1 ellow 

Body Caine 
u tote 
Dark Green 
Dark Green 
Cream 
Dark Green 
Dark Green 
Dark Greco 

tó 
n 

DoE 
Brown lied 

wn 

Blue 
Orange 
Yellow 
tiler 
Brown 
Brown 
Brown 

Brown 
Red 
Yellow 
Red 
Blue 
Red 
Blue 
lied 
Blue 
Red 
White 
White 
Orange 
Yellow 
Orange 
Red 
White 
White 
Orange 

Orange 
Blue 
Orange 
Orange 
Yellow 
Blue 
Orange 
While 
orange 
White 
Yellow 
White 
Brown 
Bed 
Blue 
Yellow 
White 
virile 
Brown 
Yellow 
Yellow 
Blue 
Red 

Redr - 
White 

Examples 

Ate_non I 
43.5 mmfd ±3% 

Af ernon I I 
80.5 tumid ± 1.0 mmfd 

Red rDark Green Yellow Yellow 

till II fry' f 
0Al 

n nn 
8.2mudd 30.5 

IImI 
mfd 

word.mld./C. 
Block White 

Groy 
Red Green 

Almon, Ill 
220 mrnól. 10%. temperature 

ooetmrient -7.5(10).' 
model /mmfd /C 

Violet t -Brown 
White 

* The . ingenious Clarostat 
Series 60 Hi -Voltage Coupler 
provides either 3.000 or 10,- 
000 volts breakdown insula- 
tion between the control 
proper and its shaft and 
mounting. 
This coupler is 

available with Claro- 
stat Midget Controls 
Series 37 (composi- 
tion -element) and 
Series 43 (wire - 
wound). Also with 
the large Series 58 
wire -wound controls. 
Likewise with Claro- 
stat multiple controls. 

Especially desir- 
able for controls used 

in high -voltage cir- 
cuits such as televi- 
sion equipment, 
cathode-ray oscillo- 
graphs, and many 
electronic applica- 
tions. 

Neat Unit mounts 
as readily as usual 
control. And SAFE 
where high voltages 
are involved. 

*See Our Jobber... 
He can help you solve your wartime servicing and maintenance requirements. Ask for copy of our "Interim Line" catalog. Or write us direct. 

CLAROSTATI 

e- 
CLAROSTAT MFG. CO., Inc. 285.1 N. 6tt St., Brooklyn. N.Y. 
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One of the 
first type- 

writers develo kid was that of 
Thurber in 18 3. Then clumsy 
and slow, it h s been brought 
to its present hi h level of effi- 
ciency dud s* d by careful 
application of sign. 

Here at THE WAR PRODUCTS COR- 

PORATION Desig Counts, also; 
because, it is odly through supe- 
rior design that the benefits of 

experience- and : the finest pro- 
duction facilities can best be 
brought to the user. For the fin- 

est antennas fo 1 ;till applications 
. . . for home and automobile 
use . . look t l WARD. 

`e~lIktitEt 

BUY WAR BONDS 

BACK AGAIPL.SOON 
WARD A RIALS 

"World's Finest fo Car & Home" 

THE WARD PRODU TE CORPORATION] 
23 -EAST 45TH STRÉEt . CLEVELAND 3, OHIO 

JOTS AND FLASHES 
WILL \VHITMORE named 
advertising manager of West- 
ern Electric Co.... R -L Elec- 

tronic Corp., Chicago, appointed to 
distribute National Union radio tubes. 

Astatic jobber s -m, Ray Schotten- 
berg, recently visited jobbers in Vir- 
ginia and Washington, D. C.... John 
Meck Industries, Inc., underwrites full 
cost of hospitalization and life insur- 
ance plan for employees with company 
over three months.... Albany (N. Y.) 
Hardware & Iron Co. to distribute 
Bendix home radios.... Radio Parts 
Co. of Phoenix, Arizona, will distrib- 
ute Hoffman radios. . . . 5th "E" 
Award to Stromberg - Carlson. . . . 

\Vith the European phase of the war 
concluded, there is a big possibility 
that you will he offered various assort- 
ments of surplus merchandise through 
dubious channels ... don't be tempted. 
. . . Play hall with your industry and 
your customers. . . . Stock and sell 
only nationally known parts and equip- 
ment ... guaranteed merchandise that 
assures customer satisfaction and a 

fair profit to yourself. . . . Work as 
closely as possible with your distrib- 
utor ... he can help you, plenty... . 

Have you bought your quota and a bit 
more of the 7th War Loan Bond issue? 

o n c 
Elect.. ice parts 
Sera 

.4'_, / 
lytweat:. 

large stocks assure the finest and most 

complete selections of all available items 

at lowest prevailing prices. Thousands of 

active buyers depend on us for their entire 

Radio repair and replacement requirements. 

Because we understand service problems, 

every order is expedited for delivery in 

double quick lime. Everything we do is 

planned for convenience and satisfaction to 

our customers. You will find it profitable to 

make Rodolek your buying headquiMers. 

FREE BUYING GUIDES 
Because of existing conditions we keep our 

customers right up to the minuto on avail- 

able merchandise by releasing supplements 

frequently instead of sending our regular 

Big Profit Guide 
once o year. Send 

the coupon now /vw`[i 

to get these Free rF` 
Buying Guide Sup- 

plemenls as they 
ore issued. ( L `+ Buying / 

FAST SERVICE! pc 4. 

RADOLEK CO., Dept. S-102 
601 W. Randolph St., Chicago 6, III. 

Please send NEE Baying Guide Suppbnrnts 

NAME 

ADDRESS 

ORDER FROM RADOLEK, 
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you can't put the squeeze 
on SEALDTITE 

CAPACITORS 

I 

1 

Just try it ... Take a genuine "Sealdtite" capacitor and try to squeeze 
it. No results. You'll find it has no soft spots, which in ordinary tubulars provide room for moisture, the capacitor's worst enemy, 
because the Solar capacitor has an internal winding of high quality paper and foil, skillfully molded into solid plastic. 

No moisture can penetrate this protective case and its substantial construction permits rough handling,assures long and reliable sery ice. 

n.1 

BAYONNE PLANT 
'# 

WEST N.Y. PLANT 
1 

A TOTAL OF EIGHT ARMYNAVX 
EXCELLENCE AWARDS 

;I ° SOLAR CAPACITOR SALES CORP. 
285 MADISON AVENUE, NEW YORK CITY 

Use "Sealdtite" capacitors. Send for your copy of Catalog V-4. Any Climate-Any Atmosphere- Any Service. 

r 
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All controls 

complete 
with switch 

rr 

v. 

t 
o y 

1 

THESE 10 CONTROLS 
REPLACE 95% 

1 

If you haven't already put in a stock of N.U. 

Save -a -shaft Volume Controls ... order yours 

today from your N.U. Distributor. Here's a 

real time-saver he can deliver fast! Minimum 
investment in stock of only 10 types is all you 

need to get going. NATIONAL UNION 
RADIO CORPORATION, Newark 2, N. J. 

100ME 
coNtaoIs 

7 REASONS WHY 
1. 10 types handle over 95% of your volume 

control replacement needs. 

2. Eliminates shaft sizing and knob fitting. 
3. Adaptable to any standard shaft. 

4. Controls are complete with switch. 
S. If no switch is needed, use same control 

but don't pull switch lug. 
6. Individually packaged with instructions. 
7. All sizes $1.00 list price. 

NATIONAL UNION 
RADIO TUBES AND PARTS 

Transmitting, Cathode Ray, Receiving, Special Purpose Tubes Condensers Volume Controls Photo Electric Cells Panel Lamps flashlight Bulbs 


