
Ant 
Recept 

I2AC6 
RF AMP 

Search -tuned auto radio using transis to. 
power amp and 12-v car -battery for B supply 

See circuit analysis, this isst 

12AD6 
CONV 

I2AC6 
Ist IF AMP 

SS-9-fi 8VS 

1S3i1V-: +OidWQci 
3NV1 Ati31-11}IVI7) 

i 3sanl ri 

Collector 

I2AC6 
2nd IF AMF 
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0 
RADIART features 

the complete line of 
COMMUNICATION VIBRATORS 

in 6 Volt and 12 Volt Series 
These Ten Types 
ORIGINAL Communication 

Old No. 

Offer Complete Replacement 
Equipment. 

New 
6 volt 

for 

No. 
6/12 volt 

5515 5715 6715 
5518 5718 6718 
* 5721 6721 

5722 6722 
* 5725 6725 

5605 5805 6805 
5620 5820 6820 
5621 5821 6821 
5622 5822 6822 
* 5824 6824 

For Specific Applications See Latest Radiart Vibrator Guide 

SUBSIDIARY OF 

Again because of SUPERIOR 

ENGINEERING and 

CONSISTENTLY INCREASED 

QUALITY, Radiart offers 

you communication vibrators 

that are DEPENDABLE! 

The RIGHT vibrator ... for 

EACH application! See 

for yourself ... You're 

RIGHT WITH RADIART. 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

1V ANTENNAS AUTO AERIALS VIBRATORS ROTORS POWER SUPPLIES 
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You'll quickly find the right fuse 
for the job everytime - when you turn 

to BUSS Fuses 

The complete BUSS fuse line includes: 
standard types, dual -element (slow blowing), 
renewable and one-time types - available 
in all standard sizes, and many special sizes 
and designs. Plus a companion line of fuse 
clips, blocks and holders. 

Simplify your purchasing, stock handling 
and records by standardizing on this one, 
reliable source for fuses. 

BUSS Trademark is your assurance of 
"trouble -free" protection 

BUSS fuses are electronically tested to make 
sure they will operate as intended under all 
service conditions. A sensitive device auto - 

MAKERS OF A COMPLETE LINE OF FUSES FOR 

HOME, FARM, COMMERCIAL, ELECTRONIC, 
AUTOMOTIVE AND INDUSTRIAL USE. 

matically rejects any fuse not correctly cali- 
brated, properly constructed and right in all 
physical dimensions. 

And in sales and service it is just good 
business to handle BUSS fuses. They are the 
known brand of fuses accepted by the trade 
and consumer as the finest available. Handling 
established, quality items like BUSS fuses 
helps maintain your reputation as a reliable 
sales and service organization. 

FUSHIRON 
TRY TWO1TwY N.SM[S IN 
[ITCTIIIC.[I TMlOT[CIIOM 

BUSS 

For more information on BUSS and 
FUSETRON small dimension fuses 
and fuseholders, write for bulletin SFB. 

BUSSMANN MFG. CO. 
(Div. of McGraw Electric Co.) 

UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 
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"GREATEST 
TIME-SAVER 
SINCE 

Quickie 

THE TUBE 

'bench 
RRRGE 

m' 

MERE 

CADDY" 

Speeds 
Increases 

Builds 

$895 

Repairs 
Profit 

Customer's 

On the Spot 
Per Call 

Satisfaction 

o 

Dealer Net 

STRONG 
with "Craftsman- 
ship in Cabinets." 

VERSATILE .... 
use for any re- 

EXTRA GADGETS CARRIES EASILY 
can easily be only26x11x6V4" 
added. Not incl. Can fit under arm. 

ASK YOUR PARTS DISTRIBUTOR 
OR WRITE FOR FOLDER 

`` 

PRODUCTS 
110 MAIN SISE ER . GE 
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...the most 
Complete Line of VOM's 
Select the one that fits your needs! 

MODEL 

260 
world's most 

popular! 
Over half a million Model 260's 
have been sold to date! 20,000 
Ohms per volt. You'll find it 
wherever quick, accurate, elec- 
trical checks are needed. It's so 
handy, so dependable, so sensi- 
bly priced! Ask your jobber. 
Price, including 
Adjust -A -Vue 
Handle, only ... $38.95 
Carrying Cases from $6.75 

MODEL 262 

the new VOM with a 7" meter 
20,000 Ohms per volt DC and 5,000 
Ohms per volt AC sensitivity . . . 33 
ranges ... compact 
7" case with 

.J5 
Adjust - 

A -Vue . 590 Handle 59 
Carrying Case $ 9.95 

NEW! 

MODEL 269 
100,000 
Ohms 

per volt! 

Most sensitive VOM 
available! A Volt-Ohm-Microam- 
meter with a big 7" meter in a com- 
pact 7" case ... 33 ranges .._Adjust - 
A -Vue Handle ... .00 $88 price complete 88 
Carrying Case $ 9.95 

eMIDGETESTER Model 355-New shirt -pocket size Volt -Ohmmeter $29.95 
MODEL 240-Small VOM; 14 ranges; up to 3000 volts AC or DC $26.35 
MODEL 230-Small VOM; 12 ranges; up to 1000 volts AC or DC $24.95 
ROTO RANGER Model 221-25 Separate meters at turn of a switch $75.00 
LABORATORY STANDARD-For instrument calibration. Price on application. 

O 

ELECTRIC COMPANY 
World's Largest Manufacturer of Electronic Test Equipment 

5200 W. Kinzie St., Chicago 44, Ill. EStebrook 9-1121 
In Canada: Bach -Simpson, Ltd., London, Ontario 

SERVICE, APRIL, 1956 3 
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where do you find PYRAMM 
CAPACITORS AND SELENIUM RECTIFIERS 

SEE US AT THE PARTS SHOW ... Booth 213 

In the electronic products of all these leading brand. 
manufacturers-where their presence testifies to 
PYRAMID'S high standards of quality and service. 

Admiral Magnavox 

Motorola 

CROSLEY o 
DUMONi RAYTHEON 

Emerson 

SYLVANIA 

h allicraffers Westinghouse 

hoffman EN"" 

AND you find PYRAMID as a partici- 
pant in Howard Sams PHOTOFACT- 
the bible of radio -television -sound field 
servicing-which guarantees accurate 
replacement with PYRAMID parts and 
testifies to the immediate availability 
of PYRAMID Capacitors and rectifiers 
throughout the country. 

C 
PH OTO FACT 

4 PYRAMID RAMID ELECTRIC CO. 
A North Bergen, New Jersey 

THE BIG NAME IN CAPACITORS AND SELENIUM RECTIFIERS TODAY... 
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LApfLPHIA 

TEN NA -TUN ER 
FOR USE WITH 

Outdoor Antennas 

reaffifil 
The Self -Contained 6 -POSITION 

ir ° ronic° BEAM SELECTOR 

GUARANTEED BETTER 7`I r/ PIX 

REDUCES / ELIMINATES 
ADJACENT CHANNEL INTERFERENCE 

CO -CHANNEL INTERFERENCE 

LOCAL ELECTRICAL DISTURBANCES 

GHOSTS 

! SNOW EFFECTS 

B.J\M 

9.95 

MARKEI` 

SNYDER MFG. CO., PHILADELPHIA 40, U. S. A. 
BELLEVUE TUBE MILL, INC., PHILADELPHIA 
SYNDER ANT'EMN-GINEERS, LTD., TORONTO 14, CANADA 
WORLD EXPORT: ROBURN AGENCIES, INC., N. Y. 

SERVICE, APRIL, 1956 5 

www.americanradiohistory.com



Philco breaks 

National Campaign 

to replace "Tired" 
Picture Tubes MY G. PRY LIFE ON 8m' 

I (,..,_ 

... , 

i i ..2. 
117 

a 

-"eÁ.16 .. 

Top Stars kt TV's Biggest Slugfest 
^SMP4yw4 

LOCAL PROGRAM trSTn4GS 
WEAK OF FEBRUARY 1147 

Don't let a 

, Picture Tube 
eTireboll of your TV enloyn'ent 

spoil h 

s 

I;e4nnlh," 
of 

wStar 

moire 

the 

setnYuu 
when g (beet 

P'cto the 
ever In 

on 

edght2Dlp And de that 
erV pictured ble Pr°LeoNnn 
giveº Y. ,d band and warranty 

With bpth 
... Purh°.iaed Phh< éñ évlo. You' old P 

Now, 

ever before! 

P 

Get a better picture 
than 

AALUMINIZED 
PICTURE TUBE 

Band 
plus Warranty 

pnnded to M hnal 

with all new 
Pirtt e 

makinK P^riandaeaa 
agta' nw 

e 

Philmb TV'sets 
phi 

roll year wnrranty 

W. A.k °bout his 

Docks ^° 
re tube 

Millions of TV Set owners get the call to action to 

on'r er - 4 

Vibe 
nent 

phone you 

re T 
en;oy,ne°e 

immediately for a new picture tube 

TV Guide, Saturday Evening Post, news- 
papers and TV commercials are ready to 
break the big replacement story and sell the 
Philco Star Bright 20/20 Aluminized Pic- 
ture Tube for you. Be sure to have stock on 
hand when your phone starts ringing. Then 
you'll be ready to move into the homes of 
television owners and cash in on the greatest 
campaign of its kind ever to hit the public. 

Invest in your future in Color TV Service and equip your shop FREE during the fabulous 

PHILCO SHARE 
AND PROFIT 
Dividend Opportunity 

That's right, you can earn FREE color and B/W Test Equipment 
and Parts and Accessories by concentrating your radio and TV 
parts on Philco. With each purchase you get SHARE and PROFIT 
stamps, redeemable for the dividends of your choice at your Philco 
Distributor. They build EXTRA 100% PROFITS because they cost 
you nothing. See your Philco Distributor now for full details. 
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Now, an Exclusive Double Edged Selling Tool... 

Dowd. p1u Wwuw4g 
PHILCO 
Star Bright 

20/20 

lodel 7100 

Sharon Kay Ritchie 
Miss America 1956 

SUPER ALUMINIZED! CLEAREST, 

MOST LIFELIKE PICTURE POSSIBLE 

Regardless of the make or model of a TV set, a Philco 
Star Bright 20/20 Aluminized Picture Tube gives your 
customers a clearer, brighter, more lifelike picture 
than ever before ... and builds confidence in you. 

PHILCO PICTURE 
TUBE 

BOND 
Bonded by leading Indemnity 

with all 
Co. to be Picture all new 

,to 

the 

oindards f tubes 
TV he ewest Philco models. o 

PHILCO 
PICTURE 

TUB 
WARRANTYE 
beers Ìhe pier 

ith 

year. 
Comb°ne Full 

offers hhilco bond 

e 

guarantee ePurchaser 
fore macs never be 
'vision hshod'n tel_ 

Yes, Philco gives you a double-edged selling 
exclusive to boost your replacement tube business. In 
addition to the one year warranty, the Philco Star 
Bright 20/20 Aluminized Picture Tube is BONDED 
to have all new picture making components. This 
bond protects your customers against counterfeit 
tubes and assures a picture tube that's built to the same 
rigid standards as those in original TV receiving equip- 
ment. The Philco Star Bright 20/20 is the only pic- 
ture tube made that is backed by such a bond. 

PHILCO CORPORATION 
ACCESSORY DIVISION PHILADELPHIA 34, PA. 

Philco puts you in the color service business with this one compact instrument 

PHILCO Universal 
COLOR BAR and DOT BAR Generator 

It's new ... highly efficient ... designed 
to provide the widest possible variety of 
functions in the minimum amount of 
space. PHILCO MODEL 7100 is used to 

completely trouble -shoot circuits associ- 
ated with color reproduction and make 
accurate convergence adjustments in any 
color television receiver on the market. 
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replace them with 

CHANNEL MASTAR 
TV ANTENNAS 

FIVE ALL -CHANNEL FAVORITES - 
TOPS FOR REPLACEMENT! 

SUPER RAINBOW 
model no. 331 

Still the most sensitive all -channel 
antenna made! Other popular 
Rainbow models aso available. 

"K.O." model no. 7023 
(broad bond) 

Knocks out "venetian blinds" with 
the highest front -to -back ratios 
ever recorded ! 

TRAILBLAZER model no. 335 
Extra elements provide extra per- 
formance at no extra cost! 

New LANCER model no. 337 

Popular fringe -area installation - new ragged powerful design. 
Also available: Super Lancer, and 
new economy "Challenger" model. 

SUPER FAN model no. 313A 
The finest of Fan -antennas - 
superior both electrically and 
mechanically I 

Here's the greatest profit opportunity 
in TV today! 

The "Golden Age" of antenna replacement is here! Time 

has finally caught up with millions of older TV antennas that 
no longer provide good reception. 

A national survey shows that 65% of all TV set -owners 
in established areas are not getting the pic-ure quality they 
should be getting. THEY NEED NEW ANTENNAS! And you 
can profit in a big way by replacing now with a powerful, 
new CHANNEL MASTER installation! 

YOUR BEST REPLACEMENT BUY is Channel Master, 

America's most widely advertised and merchandised antenna 
line. Channel Master provides you with the most advanced 

electrical designs, the soundest construction, the easiest, fast- 

est installation. 

See your Channel Master distributor 

EIIENPIIIE, N. T. 

MONID'S 11101S1 111INU11<1UrSN OF Ir INi1NN1S AND 1(<ISSOIII3 
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75 ma -#200G1 

100 ma -#203G1 

150 ma -#201G1 

500 ma (compa;tl-e21101 

RCA 
SELENIUM 
RECTIFIERS 

12 types-ratings from 

65 ma to 500 ma-meet 
virtually all your replacement 

requirements in radio, 

phonograph, hi-fi, and TV sets. 

RCA SELENIUM RECTIFIERS 

are manufactured to give 

long and dependable 
performance. This 

dependability is made possible 

through new, advanced design, careful 

selection of production material, and thorough 
quality control in manufacture. The new, 

open design permits greater heat dissipation 
... no possibility of center "hot spots." 

RCA SELENIUM RECTIFIERS are a 

dependable replacement line because they are 

... cool in operation , .. sturdy in 

mechanical construction ... efficient 

in electrical operation ... easy -to -install. 

Now available through your RCA distributori 

RADIO CORPORATION of AMERICA 
ELECIRON/C COMPCNENT5 HARRISON, N.J. 

Ili1 14t`111 1E1t- 
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"2300 RAYTHEON TUBES 
P!FORMANCE TESTED 

WITHOUT ONE 
FAILURE". 

RAYTHEON RECEIVING TUBES for replacement 
pass every test for performance and quality 
at HOWARD W. SAMS & CO., INC. 

The results of this thorough, impartial test of regular 
production Raytheon Tubes provide potent evidence 
that Raytheon Tubes are tops in quality and perform- 
ance. Here's what the report says: 

"Raytheon tubes were substituted in basic chassis, 
representing several hundred models. In these 
tests 2300 Raytheon tubes were tried in 230 differ- 
ent circuit applications with no apparent tube 
performance failure. Conditions were arranged 
to simulate fringe area as well as prime signal 
area, when testing tube types in RF, IF, Video, 

,,ALY'RE R 
c4, _ t 

o 

s 

1. 

° A N D 

Sync, Vertical Oscillator and Horizontal Oscilla- 
tor Circuits. Low Voltage Rectifiers, High Volt- 
age Rectifiers, Vertical and Horizontal Oscilla- 
tor, and Horizontal Output Tube types were also 
checked under low line voltage conditions. No 
types were found incapable of providing satis- 
factory results in these circuits, after adjust- 
ments of service controls." 

What more can we add to this conclusive proof that 
Raytheon Receiving Tubes are truly RIGHT ... For 
SOUND and SIGHT. 

RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, Ill. Atlanta, Ga. Los Angeles, Calif. 
Raytheon makes t Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, Semicon- 

all these S ductor Diodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes 

eTH E 
exurl/essee r'x 8l ssiesonra 

Visit Raytheon Booth No. 4 at the ELECTRONICS PARTS DISTRIBUTORS SHOW May 21-24-Badges issued only in advance 
-No registration at the show. 
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The Technical Journal of 

Color -TV Activity Booming 
ON THE THREE MAJOR FRONTS-broadcast, tube 
manufacture and receiver production-color-TV is 
really pouring it on now. 

No longer are color programs on a hit and miss 
basis; they're not only on daily schedule, but for 
many hours. In Chicago, in the million -dollar all - 
color studios of WNBQ, a 10 -hour a day deal has 
been set for color. The station will carry every live 
local program in color, along with all of the net- 
work color shows and films. Elsewhere, equally 
bold plans are being made for packages of local 
color programs. Nationally, many stations and 
chains have announced that they'll join the color 
parade, that should drive the total number of color 
air -hours monthly to over 100. 

THE EXTENSIVE PROGRAMMING PLANS have sparked 
picture tube and set production. Practically every 
tube plant equipped to turn out three -gun tubes- 
which will be the only types used this year in com- 
mercial models-has announced that they'll push 
production to meet demands of all of the leading 
set makers. 

One manufacturer is so optimistic about the 
color snowball that he has contracted to buy thou- 
sands of tubes from other plants, even though he 
plans to make over 200,000 tricolors in his own 
factory, and use them in color sets he'll produce. 

To meet the huge demands for color tubes, 
glass -envelope manufacturers are dismantling their 
pilot plants, which have served to meet the past 
light needs, and preparing to erect special factories 
devoted exclusively to color -TV bulb production. 

TV CHASSIS ENGINEERS have been burning the mid- 
night oil designing completely new lines of sim- 
plified sets for the color rush. Some models, as 
noted earlier in these columns, will feature a num- 
ber of printed -wiring boards with startling circuit 
innovations, that will provide excellent color qual- 
ity and stability. 

THE COLOR MARCH has also stimulated marked 
activity in the instrument camp. To leading cities 
across the nation, the test equipment makers are 
sending their top field engineers to hold clinics on 
the newest techniques in color instrumentation. 

COLOR -TV is today an important factor in our in- 
dustry. During the coming months its progress 
will be outstanding. You'll find exclusive field re- 
ports on these developments every month in 
SERVICE. 

the Television -Radio Trade 

Heightened Need For Special Instruments 
THE SOLID ARRIVAL of color -TV and transistors, plus 
the expanding market for b -w TV, audio, auto 
radio and communications gear, has accented the 
importance of test equipment in the shop. With- 
out a suitable complement of the proper instru- 
ments, one cannot possibly perform satisfactory 
service of any type today. 
TRANSISTORS have underscored this point very 
effectively. Because of the low battery voltages 
used by transistors, vtvms must be used to measure 
circuit voltages. A regulation 1000 ohm -per -volt 
meter cannot be used because its high internal 
resistances load down the circuit under test and 
true readings go out the window. The high -capac- 
ity low -working voltage (25v) electrolytics used 
in transistor sets, also pose a test problem. Special 
capacity checkers, which do not apply voltages 
across the capacitors, must be used for these tests. 
COLOR -Tv test requirements are extremely critical, 
too. Horizontal deflection and sync problems, 
acute in most color chassis, require accurate use of 
special types of gear to localize the difficulties and 
indicate the solutions. 
EVEN IN AUDIO, an assortment of test equipment is 
vital. As an example, the irritating problem of 
parasitic oscillation can only be tracked down with 
a 'scope. 
THE RIGHT INSTRUMENT, used properly, cannot only 
help solve the most stubborn problem effectively, 
but speedily; insurance against expensive call- 
backs. 

Banner Year For Sound Trucks 
THIS IS A ROARING ELECTION YEAR throughout the 
country. And mobile sound will be king. The de- 
mand for microphones, amplifiers, phonos, speak- 
ers and even tape, will be greater than ever. Tape 
will emerge as a dominant tool in the field sound 
kit, supplying packaged political talks, sound ef- 
fects and music, all wrapped up in a reel. 
THERE WILL BE PLENTY of action on deck for the 
sound man during the months ahead. 

Auto Radio's Bright Progress Report 
SIGNIFICANT ADVANCEMENTS have been achieved 
during the past two decades by the auto -radio 
industry. The variety of striking changes that have 
taken place are revealed for the first time in this 
issue in a series of exclusive field reports. 

You'll find these timely articles on pages 12 to 
16, and 18, 19, 26 and 41.-L. W. 
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Above: Auto -antenna installation in drive-in garage of the TV and radio shop operated by George A. Holmes and Donald L. Govoni. 

Right: Entrance to the drive-in of auto -radio section of shop. 

A Field Report On a Small -Town 
LOCATED ABOUT ONE-HALF MILE from 
the center of Plymouth, a few hun- 
dred feet from a new highway, our 
shop specializes in auto -radio repair 
and services suburban towns that can 
be quickly reached by the through- 
way road. 

Shop in Owned Building 

We operate in our own building, 
on the ground floor of a three -apart- 
ment dwelling that we purchased 
some time ago. The unit which we 
now occupy originally housed a gro- 
cery store. It has been completely 
converted to accommodate mobile 
and fixed maintenance, repair and in- 
stallation facilities. 

The auto -radio repair section of our 
shop features a drive-in at the rear of 

the building. Next to this drive-in 
compartment is our service shop. On 
the other side of the drive-in section 
is a waiting room, which also serves 
as a showroom. 

The centralized location of the 
drive-in makes it possible to use that 
arrangement for loading and unload- 
ing during inclement weather. 

The auto -radio workbench is lo- 
cated at the rear of the drive-in ga- 
rage. It is equipped with a battery 
eliminator vacuum -tube voltmeter, 
signal generator, tube checker, and 
various parts. 

Shop Hours 

Our doors are open from 8:30 A.M. 
to 9 P.M. each day except Sundays 

and holidays. All house calls are made 
during the day. 

There is always someone in the 
shop to receive calls and do bench 
work, and make auto -radio repairs on 
the set in the car, where practical. 

Other Activities 

In addition to our auto -radio ac- 
tivities, we repair radios, TV sets and 
phonos. 

Home TV servicing consists of tube 
changes, minor repairs and adjust- 
ments for which we get a minimum 
service charge, plus cost of parts at 
list price. 

Sets taken to our shop are charged 
for at an hourly rate; we have a policy 

Below: Repairing TV chassis on bench in the Holme;-Govoni shop. Right: Assortment of instruments used for auto radio, TV, radio 
and phono repair: TV -FM sweep generator, signal generator, tube checker, sweep and audio generator, vtvm, capacitor checker, 'scope 

and picture -tube substituter. 
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Interior view of truck used for TV and radio repair calls. Materials and instruments 
carried include tube caddy, tube checker, sound powered phones, antenna -installation 

kit, leadin and guy wire, antennas, roof and ladder hooks. 

(Above) 

Component and picture -tube stock car- 

ried in shop: Speakers, selenium recti- 

fiers, panel lights, resistors, capacitors, 

phono cartridges, switches, controls, 

transformers, vibrators, antennas, antenna 

mounts, and fuses. 

Drive -In AUTO -RADIO Service Shop 

by DONALD L. GOVONI* 

of air testing each set at least 2 hours 
after being repaired. We have found 
that many call-backs are eliminated 
by this method. 

TV Antenna Work 

TV antenna installations represent 
another active project in our shop. 
Two men equipped with sound -pow- 
ered phones are sent out on each call. 
This practice has been found to speed 
up work. 

Assembly in Shop 

Where practical, new -installation 
antennas are put together in our 
garage and transported completely as- 
sembled to the job. 

This procedure has been found very 
sound, particularly during the cold 
days, of which we have plenty in this 
part of the country. 

Management Control 
Any small business must have an 

efficient bookkeeping and purchasing 
system. 

We have schooled ourselves in this 
direction; to be sure we're on the right 
track we call on an accountant and 
a bookkeeper once a month to check 
our set of books. 

Incidentally a substantial part of 
our business, among those we know 

in town, is conducted on a billing 
basis. Others are asked to pay on 
delivery. Detailed bills for repairs 
and material are presented at every 
call whether it be a shop or house 
assignment. 

Rental Service 

Because we are located in an area 
surrounded by beaches and are close 
to numerous fine lakes, a number of 
summer resorts and developments 
have sprung up during the past few 
years. Most people on vacation are 

Inventory of auto -radio. TV. radio and 
audio tubes. Completely stocked tube 

caddies used on calls are also shown. 

it III 

s 1 

pp_ 

anxious to have a television set and 
we accommodate them by renting 
them trade-in chassis that we have re- 
built. Rentals are made by the day, 
week, month or season. 

We keep these chassis in perfect 
operating order; when we find that it 
is no longer practical to maintain the 
set, it is discarded. Business of this 
type is often more profitable than sell- 
ing these trade-ins outright. 

Although service is our main busi- 
ness, this set rental operation has be- 
come a very profitable proposition. 

Color -TV Plans 

Now that color -TV has come of 
age, we are making plans to capitalize 
on the market, by renting or selling 
color receivers, and establishing a 
special color installation and repair 
service. To familiarize ourselves with 
component and chassis developments, 
we attend every meeting and clinic 
session put on by the distributors in 
this area. And, of course, we con- 
stantly search for and read every 
circuitry -report article published in 
technical journals. We believe this 
approach is a wise investment in time 
and effort. 

°Sanu,set TV and Radio, Plymouth, 
DI ass. 
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THE DEVELOPMENT of the power 
transistor has pointed the way to a 
new concept in auto radio design. 

The transistor is inherently a power 
amplifier, yet it has the unique ad- 
vantage of operating at low voltage. 

Basically, the transistor as engi- 
neered into the car radio* developed 
in our labs, permits the receiver to 
operate directly from the 12 volts dc 
supplied by the battery, without the 
necessity of converting the dc voltage 
to a high voltage ac with its accom- 
panying rectifier circuitry. 

The Transistor Output Stage 

The power transistor is mounted on 
an aluminum heat radiator (common- 
ly called a heat sink) on the outside 
of the radio chassis. The purpose is 
to radiate the heat developed at this 
junction. The heat sink was designed 
for a maximum ambient temperature 
of 60° C, so that the temperature at 
the transistor will not rise above its 
maximum rated temperature of 90° C. 
The collector is the transistor case. It 
is mounted on the outside of the chas- 
sis; at a ground potential to eliminate 
accidental shorting. 

The circuit evolved is known as 
common emitter with grounded col- 
lector. (The three elements of the 
power transistor are base, emitter and 
collector.) The audio signal from the 
driver transformer is applied effective- 
ly between the base and emitter due 
to the low impedance path of a 200- 
mfd capacitor (C.) and because of 
the high impedance offered by the 
tertiary winding on the output trans- 
former. A 500 -ohm resistor (R,5) is 

Search -Tuned 
Design -Repair Analysis of Motor -Control 

4 - Watt Tube - Transistor Auto Chassis 

Powered Directly From 12-V Car Battery 

In Motorola's car radio -engineering test lab; Albert Arnold 

(seated) pointing out a feature in search tuner used in 6TAS8 

chassis to coauthor, Tim Alexander. Transistor powered re- 

ceiver is on bench alongside, undergoing a performance test. 

adjusted so that an emitter current of 
480 ma is flowing in the circuit. A 
biasing network consisting of the 500 - 
ohm resistor and a 27 -ohm unit (R,5 
and R,,) is tapped onto the primary 
to provide better response at 100 
cycles. 

The necessary driving power for the 
transistor is derived from a special 
tube, developed for operation from a 
12 -volt plate supply. This new tube, 
a 12K5, which effectively operates as 
a triode, also has an auxiliary grid 
next to the cathode that operates at 
a positive potential. This space charge 
grid acts as a virtual cathode that 
serves as the actual cathode for the 
remainder of the tube. A high trans - 
conductance in proportion to plate po- 
tential is possible because of the prox- 
imity of the virtual cathode to the 
control grid. The driver transformer 
matches the 800 -ohm plate impedance 
of the 12K5 with the 10 -ohm input 
impedance of the transistor. Negative 
feedback comes from secondary of the 
output transformer applied to the grid 
of the 12K5 through a 2.2-megohm 
resistor, thereby reducing distortion 
in the output. 

A 12CR6 serves as a detector, auto- 
matic volume control and first audio 
amplifier. The first audio amplifier 
is resistance coupled and has an avc 
voltage applied to the control grid 
through a 3.3-megohm resistor. 

This feature, known as volumatic 
control, tends to hold the sound level 
more constant despite changes in sig- 
nal strength at the antenna. This con- 
trol system is important in poor signal 

*Motorola 6TAS8 

areas, such as under bridges, viaducts 
and near tall buildings. With the ex- 
ception of a .5-mfd capacitor (C.) , 
from the tone control centertap to 
ground, the volume and tone -control 
circuits using 1-megohm variables 
(Rire and ,Tg) are the standard types 
used in auto radios. The .5-mfd ca- 
pacitor was necessary to prevent vari- 
ations in stopping accuracy resulting 
from various settings of the tone con- 
trol. A 10,000 -ohm resistor (R21) and 
.1-mfd capacitor (C,,) serve as a 
filter for the automobile breaker point 
noise. The secondary of the if trans- 
former is coupled to the diode of the 
12CR6. The diode load is formed by 
the volume control in parallel with 
a pair of 5.6 and 8.2-megohm re- 
sistors. The tapped voltage at the 8.2 
meghom resistor supplies the avc volt- 
age for the first and second if and the 
first audio stages. In conventional 
high -voltage radios, the maximum - 
developed avc voltage is applied to 
the various stages without any detri- 
mental effect. But in a low -voltage 
radio with only 12 y on the plate of 
the tubes, strong signal distortion and 
even grid blocking occurs if maximum 
avc voltage is used. Maximum avc 
can be used safely only at the grid of 
the rf stage. 

If and Rf Stages 

It was found after exhaustive tests 
with the present tubes available that 
an additional if stage would be re- 
quired because of the increased load- 
ing effect of the trigger circuits. The 
first if is resistance coupled to the 
second if, which in turn is transformer 

See Front Cover and Page 16 For The Complete Circuit Diagram 
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TRANSISTOR -POWERED Car Radio 

coupled to the detector. A decoupling 
network composed of an 82 -ohm re- 
sistor (R,a) and .5-mfd capacitor 
(C,a) stabilizes the circuit. Three 
12AC6s, used as if and rf amplifiers, 
were especially designed for low -volt- 
age operation characteristics. (The if 
resonant frequency is 262.5 kc.) 

The converter, a 12AD6, is an- 
other low -voltage operation tube. 
It was found that by placing the 
tickler winding of the oscillator in the 
screen circuit, oscillation could be 
maintained with battery voltages as 
low as 9 v dc. The conversion of the 
tube was also improved. Ave voltage 
is not applied to the converter tube 
because of the strong signal overload 
distortion. 

The rf amplifier is resistance cou- 
pled to the rf stage and is unique in 
its circuitry. The avc voltage is ap- 
plied to the suppressor grid. With the 
application of strong signals to the 
antenna, the rf tube is cut off. The 
signal is series fed to the converter 
tube through the suppressor grid to 
plate capacitance. 

Double -Tuned Antenna Circuit 

The antenna circuit is double 
tuned. This type of circuitry has been 
found to produce excellent selectiv- 
ity, eliminate cross modulation and 
power -line hum modulation. It pro- 
duces good image and if rejection; 
there is a very apparent lack of tweets 
across the band. A .01-mfd capacitor 

by ALBERT ARNOLD and TIM ALEXANDER 
Chief Engineer, Distributor Auto Radio 

Motorola, Inc. 

(Ca) provides a low impedance path 
to ground for high -frequency motor 
noises. 

Search Tuning Circuitry 

The receiver stopping sensitivity is 
controlled by a switch providing three 
levels of sensitivity, while receiver is 
search tuning. A 6.8-mmfd capacitor 
(Ca) on the switch in the high posi- 
tion to ground is used to compensate 
for the switch capacity, go that the 
set sensitivity is essentially not affect- 
ed by the different switch settings 
when the receiver is on station. 

The search section of the receiver 
is composed of a trigger tube 
(12AE6) , relay tube (12K5) , sensi- 
tive relay (E3) , clutch solenoid (E4), 
motor reversing switch (E.) , mute 
switch (E,) and drive motor (E.). 

When the search bar is depressed 
the switch (E,) and the reversing 
switch (E,) are mechanically en- 
gaged. The action of E, is to mute 
the speaker and close relay E3. The 
switch (Ea) provides the desired di- 
rection of the motor with a 330 - 
ohm resistor, 470-mmfd capacitor 
(C,,) and L, and L, serving as a 

National Service Director 

motor noise filter. The relay (E3) is 
held closed by the current drawn 
through the 12K5. The current in 
the relay tube is sufficient to hold the 
relay closed, but not great enough 
to actually pull in the relay. With 
the relay closed the speaker is muted, 
the clutch solenoid and motor are ac- 
tuated, and the sensitivity switch is 
grounded, so that the sensitivity of the 
radio can be controlled during sweep- 
ing operation only. 

To stop the tuner on station, the 
E3 relay is deenergized by an elec- 
tronic triggering circuit actuated by 
an incoming signal. 

The incoming signal develops a 
voltage in the primary and secondary 
of the second if transformer. The if 
signal in the secondary of the second 
if transformer is coupled through a 
100-mmfd capacitor to the grid 
of the trigger tube, developing a volt- 
age across the 5.6-megohm resistor 
(R.). The incoming signal causes the 
trigger tube to conduct, which in turn 
produces a negative -going pulse at 
the grid of the 12K5 of sufficient 
duration and amplitude so as to re- 
duce the current flow through the 
tube, allowing the relay to be de - 

Top and underside views of transistorized auto radio. 
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(Below 

Fig. 1. Complete circuit diagram of Motorola 6TAS8 search -tuned 
auto radio using power transistor in audio output stage and 12-v 

car battery to provide both filament and plate power. 
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energized. The relay will now remain 
in this position until search bars are 
again depressed. 

The purpose of the trigger circuit 
is to take input signals of various 
amplitudes and trigger the relay tube, 
so that the stopping accuracy will be 
the same on all stations regardless of 
the signal strength. The grid of the 
trigger tube is tied back to the avc 
line and a portion of the avc voltage 
is used to vary the bias in proportion 
to the strength of the incoming sig- 
nals. With a strong incoming signal, 
the bias voltage is high and the trig- 
gering does not take place until the 
tuner gets very near the resonant fre- 
quency of the station providing the 
incoming signal. At this point, the if 
signal is great enough to overcome the 
bias and the trigger tube is allowed 
to conduct, stopping the tuner. Like- 
wise on a weak incoming signal, the 
avc voltage is small and the bias on 
the trigger tube is small; therefore a 
smaller amount of if signal will stop 
the tuner very close to the resonant 
peak of the incoming signal. The 
circuit is so designed that the if signal 
voltage is high enough to overcome 
the bias and stop the tuner, only when 
the tuner has reached the carrier fre- 
quency of the station. The positive 
feedback for the trigger tube holds off 
the avc voltage at the grid of the trig- 
ger tube and greatly increases the 
stopping accuracy of the receiver for 
weak incoming signal levels. Due to 
the fact that current is always present 
in the relay tube, a 1-megohm resistor 
(R50) is placed in parallel with the 5.6 
megohm grid -leak resistor (R31) when 
the tuner is on station. This prevents 
the amplified of signal, which is present 
at all times in the trigger circuit, from 
modulating the relay, causing possible 
relay buzz. 

Since this radio is connected direct- 
ly to the twelve -volt system of the 
automobile, certain undesirable noise 
frequencies are present on this input. 
The inductance (L4) and .5 mfd and 
300-mmfd capacitors are primarily for 
the elimination of interference caused 
by the high voltage of the ignition sys- 
tem. A pair of chokes (T5 and T5) 

and 100/500-mfd electrolytic (C.) 
are required to filter out the low - 
frequency ripple caused by the dis- 
tributor rotor. 

Troubleshooting Techniques 

To check out the various stages a 

standard rf generator and a signal 
tracer can be used. If the rf and if 
amplifier stages are good and the 
search tuning mechanism is operating 

(Continued on page 37) 
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Left: Circuit of horizontal -oscillator and ho control plated -board unit used in RCA RCS -97 chassis. Right: Soldering aids developed 
for pw repair (Courtesy General Cement.) 
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Servicing PRINTED -WIRING TV Chassis 
PLATED OR PRINTED -WIRING boards, 
now being used in a substantial num- 
ber of radio, TV and audio chassis, 
have many unusual constructional and 
circuitry characteristics that must be 
carefully analyzed before trouble- 
shooting. 

In its raw state, the pw board con- 
sists of a plastic sheet plated with 
copper. A master of the desired cir- 
cuit is impressed on the copper by 
one of several processes, and excess 
copper can be removed by a number 
of techniques, including etching. 
Holes are punched in the copper -clad 
board through which component 
leads are placed; the whole board 
with components mounted, is then 
dip -soldered. The wiring is then given 
a protective coating of a special 
varnish. 

To simplify TV chassis layout, de- 
signers have developed five basic 
units carrying signal and low -power 
circuits: 

(1) Sound (if, detector, audio) 
(2) Video amplifier (video ampli- 

fier and output; sometimes this board 
includes a sync stage) 

(3) Picture if (picture if strip and 
detector) 

(4) Horizontal circuit (oscillator 
and control) 

(5) Vertical circuit (oscillator, out- 
put and sync) 

The circuits included in one of 
these boards* are illustrated above. 

Circuit tracing on printed -boards is 
easier than on conventionally -wired 
chassis since the leads are easy to see 
and to trace, the parts are always in 
the same spot on each board, and a 
drawing or layout of a given board 
simplifies location of the individual 

°RCA KCS -97. 

b y ALAN LYTEL 
Engineering Deparimenf, RCA 

components. Because the boards are 
translucent, a light (low -wattage) can 
be held underneath the board to help 
pinpoint the wiring and components. 

Measurements for the capacitors, 
resistors, and coils can be made from 
the component side of the board. 

Magnifying glasses have been 
found very handy, serving to detect 
very small cracks across the thin cop- 
per -foil that are actually large enough 
to break the circuit. On the wiring side 
of the board it is necessary to use a 
pointed probe to break through the 
varnish coating to make measure- 
ments. Since some tube sockets are 
mounted on the component side and 
some are mounted on the wiring side. 
one must remember that the pin num- 
bering is different. The key -way can 
be located from the missing lug hole 
when viewing a tube socket through 
the board. 

Small breaks sometimes occur be 
cause of rough handling, or inexperi 
enced hands can damage the wiring 

Technique that has been found effective 
in removing tube socket mounted on 

wire side of a pw board. 

Melt Solder At 
Pin Connection 
And Pry loose 
With Thin Blade 

when replacing components. A small 
break, about 1/16" can be repaired 
by a simple solder joint. The wiring 
on both sides of the break should be 
cleaned and heated with an iron; 
solder (using a small iron-less than 
35 watts) is used to mate the two sec- 
tions. One must be careful of excess 
solder which can short parallel printed 
connections and cause trouble. 

Silver, conductive paint can be 
used for repairs also. If the break is 
rather large, or where portions of the 
wiring have come free from the board, 
a section of tinned wire should be 
used to make repairs. One should not 
attempt to glue wiring back into place 
when it has become loose. 

There are several methods that can 
be used to remove components. Small- 
er parts, if their leads are long 
enough, can be cut. The damaged 
part can then be discarded and the 
remaining leads used to mount the 
new part. The old leads can be bent 
into small loops and used to connect 
to the leads of the replacement, then 
being soldered in place. 

If the leads are not long enough, 
another procedure can be applied. 
The component can be cut out with 
diagonal cutters and crushed with a 
pair of long nose pliers. The broken 
component can then be removed. If 
this is done with care there will be 
enough extra lead to allow small loops 
to be made for the new part. 

Care should be taken to see that 
the copper foil, which is very thin, 
is not damaged. If too much pressure 
is applied the copper may separate 
from the base material. 

For the same reason manufacturers 
have coated the wiring with a pro- 
tective varnish, namely to prevent cor - 

(Continued on page 31) 
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Comparison of Circuitry, Components and Tubes Used in 

Car Sets Produced Since the Early '40s 

WITH OVER 25 - MILLION radio - 
equipped cars slated to do vacation 
traveling during the coming months, 
and some thirty per cent in need of 
repairs and replacement components 
and accessories, the Service Man has 
a husky job ahead. A number of the 
sets that will be tagged for service 
will be the pre-war capacitor -tuned 
superhets; many will feature the 
newer signal -seeking tuning systems. 

The most noticeable trend in the 
design of auto radios has been the 
reduction in size without any sacri- 
fice in performance. This has been 
brought about through the change- 
over from standard octal tubes to 7 - 
and 9 -pin miniatures, miniaturization 
of if transformers, permeability rather 
than capacitor tuning, and the use of 
plated circuitry. 

The basic car radio, past and pres- 
ent, consists essentially of the same 
input, detector and output stages, as 
illustrated in Fig. 1. Capacitor tuning 
of the antenna, rf amplifier, and con- 
verter has given way almost entirely 
to permeability tuning in current 

A Technical Progress 
models. This step has been taken be- 
cause slug tuning requires less space, 
is better adapted to pushbutton sta- 
tion setting, and is ideal for search 
tuners. 

Although realignment of capacitor - 
tuned radios requires only conven- 
tional tools, a core -alignment device 
is necessary for handling the adjust- 
ment of slug tuned sets. This nor- 
mally consists of two 4" long wooden 
strips, each bonded for at least half 
its length with rubber. By handling 
these strips in chopstick fashion, the 
rubber surfaces may be used to ro- 
tate the core. 

Adjustment of the antenna trimmer 
takes on increasing importance for 
sets having search tuning. The sensi- 
tivity of these models to received 
signals governs the stopping of the 
tuner drive motor. With the trimmer 
away from its optimum setting, strong 
signals alone may be detected, while 

weaker stations are bypassed. The 
length of antenna withdrawn can also 
be critical. If the sensitivity of the 
set is not sufficient to detect broad- 
cast signals, the tuner motor may ro- 
tate continuously without stopping. 

The rf stage of some car radios in- 
cludes an if or image trap. This is a 

series resonant is circuit between the 
plate of the rf tube and ground, 
which has been incorporated to offset 
if feedback. With fairly high -gain rf 
stages, it is possible for some of the if 
voltage to be fed back to the input 
stage and amplified. This voltage, 
when applied to the converter grid, 
would tend to zero beat with the 
local oscillator and produce a modu- 
lation of the if output at an audible 
frequency. The trap shunts any if 
voltage to ground. In some sets the 
if trap is tunable; in others it is un - 
tuned. 

Tube development, particularly 
over the past five years, has played 

Fig. 1. Block diagram of basic auto -radios with innovations. Typical design for pre-war sets is shown at top. Post-war chassis de- 
sign to '50 is illustrated in center portion of illustration, while diagram at bottom shows trends in the '51 to the present period. Some 

of the features shown in any row will be found in present-day models. 
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by ELI COHEN 

Report on AUTO RADIOS 

a large role in the design of current 
automobile receivers. The 7 -pin min- 
iature 6AQ5, for example, has proved 
a perfect replacement for the 6V6 
octal type in the power output stage. 
New tubes such as the 6CR6 and the 
12CR6 (diode -pentode) enable the 
use of much lower plate and screen 
voltages. $ A typical audio amplifier, 
employing the pentode section of the 
6CR6, can be operated with 40 volts 
at its plate and 10 volts at its screen. 

Variations in the basic detector-avc- 
af circuit are related to its association 
with search tuning and power ampli- 
fier. Two typical circuits are illus- 
trated in Figs. 2 and 3. The first prob- 
ably the more conventional basic cir- 
cuit, utilizes both diodes of a 12AV6 
duo -diode triode, feeding a single - 
ended power amplifier. One diode is 
the detector; the other provides the 
avc signal. Inverse feedback in this 
type of circuit is usually applied from 
the output transformer to the power 
amplifier or audio amplifier. 

The circuit of Fig. 3, used in con- 
junction with a search tuner trigger 
and a double -ended power amplifier, 
utilizes two 12AV6 duo -diode triodes. 
Only one diode of each tube is used, 
however; one for detection and the 
other for avc. One triode and asso- 
ciated components comprise the audio 
amplifier, and the other is used as an 
inverter to feed one of the push-pull 
output tubes. The if output and the 
avc signal are fed to the tuning trigger 
tube. In some receivers, a coupling 
transformer is used instead of the 
phase -inverter circuit. The trans- 
former offers greater balance, whereas 
the phase inverter reduces bulk while 
still providing good frequency re- 
sponse. 

The relatively recent change to the 
12 -volt ignition system has brought 
about new developments in tubes and 
components, especially in the power 
supply. The 12X4 (the 12 -volt equiv- 
alent of the 6X4) is the most com- 
monly used rectifier tube in 12 -volt 
sets. Twelve -volt vibrators are more 
efficient than the 6 -volt units, cutting 
the car battery drain almost in half. 
A typical 6 -volt vibrator draws from 

$See complete analysis of Motorola 
6TAS8 transistor -output chassis, featur- 
ing use of these tubes, this issue, p. 14. 

6 to 7 amperes, whereas a 12 -volt unit 
draws from 3 to 4 amperes. 

Transformers which step up 12 
volts chopped do to 300 volts ac need 
less total windings. This design modi- 
fication has led to a reduction in 
transformer size and more conserva- 
tive ratings. 

A source of breakdown in 12 -volt 
systems is the high starting voltage. 
The power supplies must be checked 
for 16 -volt vibrator starting, and for 
1% maximum ripple. 

The increasingly popular rear -seat 
speaker represents another key trend. 
When servicing a receiver with pro- 
vision for both speakers, a shorting 
bar should be placed into the rear 
speaker receptacle; otherwise, the 
radio will have no audio output. 

Signal -seeking radios utilize a re- 
versible dc motor which, when ener- 
gized, drives the tuning cores through 
the entire broadcast band. The motor 
is shut off when a signal of sufficient 
strength triggers the control circuit. 
The complete schematic diagram for 
one such unit is shown in Fig. 4. 

The trigger circuit consists of a re- 
lay and both halves of a 12AU7 twin 

(Continued on page 36) 

Figs. 2 (above) and 3 (below) 
Typical detector-avc-af auto -radio stages 
are illustrated in these diagrams. Circuit 
above utilizes separate diode section for 
ave; feeds single -ended power output 
stage. Circuit below has ave diode as 

part of inverter tube; feeds push-pull out- 
put. (Motorola 69MF and 910, respectively) 

Fig. 4. Basic trigger circuit diagram for a search tuning system. Slug -drive motor and 
clutch -engaging solenoid are energized by relay when search button is depressed. Relay 
is held closed by 12AU7 until combined if and ave signal from approaching station cuts 
off second half of tube. Two sensitivity potentiometers provide separate sensitivity 

levels for town or country reception. (Motorola 69MF) 
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Behind the Controls of the 'Scope for 
Design Features Circuit Action Performance Factors 

Low - frequency compensation 
network. 

(11 

At lower operating frequencies, 
the reactance of the capacitor 
rises, and the series resistor be- 
comes partially effective as an 
added plate load, thereby in- 
creasing the low -frequency gain. 

The values of R and C are both semi -critical in this 
application, and the low -frequency response will be 
unsatisfactory unless both are correct. 
See circuit at right; circle W. 

High - frequency compensation 
network for vertical pream- 
plifier. 

121 

Provides an increasing value of 
plate -load impedance at higher 
operating frequencies to obtain 
the same gain as in the mid - 
band region. 

Both series and shunt peaking are utilized to secure 
maximum gain from the stage. The damping resistor is 
required across the series peaking coil to obtain the 
desired flat response. See circuit at right; circle (2). 

Compensated vertical -input step 
attenuator. 

131 

Provides control of pattern size 
vertically, without frequency or 
phase distortion of waveform. 

The trimmer capacitors permit one to compensate the 
attenuator steps. The fixed capacitors operate to main- 
tain a constant input capacitance on each step, so that 
low capacitance and capacitance -divider probes can be 
used properly. See circuit at right; circle (31. 

Wide-band/narrow-band 
switch. 

(4, 

An operating control which 
provides a choice of plate -load 
impedance of 2700 or 27,000 
ohms. The low impedance pro- 
vides flat frequency response at 
reduced gain to 5 mc, while 
the high impedance provides 
high gain at a bandwidth of 
500 kc. 

The 'scope is most useful in alignment of low -gain 
circuits when the narrow -band setting is used. How- 
ever, reproduction of color burst, etc., requires the use 
of the wide -band setting. 
See circuit at right; circle 141. 

Cathode -follower vernier ver- 
tical -gain control. 

151 

Provides continuous control of 
vertical gain in between the 
steps of the coarse attenuator. 

The cathode follower is an electronic impedance trans- 
former which permits the use of a continuous control 
without frequency or phase distortion. A loss in signal 
level is the price which is paid for the facility. 
See circuit at right; circle (51. 

Paraphase inverter driving am- 
plifier. 

(61 

This section of the vertical am- 
plifier converts the single -ended 
input to double -ended output, 
with a simultaneous stepup of 
signal level. 

Double -ended ouput is required to obtain a sharply 
focussed trace, free from astigmatic distortion at the 
screen edges. 
See circuit at right; circle (61. 

Push-pull output vertical am- 
plifier. 

(71 

The output stage provides am- 
ple driving voltage to the crt 
vertical deflection plates. 

The push-pull arrangement not only eliminates screen - 
edge distortion, but also minimizes non -linearity of 
vertical deflection. 
See circuit at right; circle (71. 

Blanking generator and ampli- 
fier. 

(81 

Provides a suitable retrace 
blanking voltage to crt grid. 

Eliminates visibility of the flyback, which is otherwise 
a spurious portion of the display. 
See circuit at right; circle (81. 

Horizontal - function selector 
switch, which permits operator 
to choose mode of sync and 
horizontal deflection. 

(91 

Alignment applications require 
the use of sine -wave horizontal 
deflection, while troubleshoot- 
ing applications require the use 
of sawtooth deflection, with 
choice of + or - sync. 

The horizontal function switch enables one to apply an 
external signal voltage to the horizontal amplifier for 
applications such as lissajous frequency determinations, 
phasable sine -wave sweep voltage, etc. 
See circuit at right; circle (91. 

Horizontal amplifier section. 

(101 

Provides stepup of the hor- 
izontal -deflection voltage, with 
inverted action for double - 
ended output. 

Double -ended output also required from the horizontal 
amplifier to eliminate screen -edge distortion. The fre- 
quency response of the horizontal amplifier is con- 
siderably less than that of the vertical amplifier. 
See circuit at right; circle (101. 

Sawtooth deflection generator. Generates a sawtooth deflec- 
tion voltage from the dc plate 
supply, for horizontal beam 
deflection. 

Frequency of the sawtooth voltage is variable over a 
wide range. Both R and C are varied, to maintain a 
linear sawtooth. 
See circuit at right; circle 1111. 

Cathode-ray tube for display of 
waveforms. 

(121 

Has a medium - persistence 
screen for use in general serv- 
icing applications. 

Short -persistence or long -persistence screens can be sub- 
stituted for special applications. 
See circuit at right; circle 1121. 

Low -and -high voltage power 
supply. 

Provides plate -supply voltage 
for the small tubes, and 1100 
volts for acceleration of the crt 

(131 beam. 

Elaborate filtering is provided to minimize hum voltage 
to the amplifiers and the crt. Current drain is relatively 
low to the crt, but high to the amplifiers. 
See circuit at right; circle (131. 

'From a field report submitted by Róbert C. Middleton, Chief Field Engineer, Simpson Electric Company. 
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B -W and COLOR -TV Applications by G. S. RYANT 
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Troubleshooting TRANSISTORIZED RADIOS 

-82V 

RIS 
6800 
Ohms 

618 
2Mfd 
6V - 

RII Volume 
10,000 Ohms 

R14 
1500 
Ohms 

RT4 
2N132 

-72VAudio Ori er 

RI3 
1000 
Ohms 

T6 

C20 
1500 
M1d 

E -8.2V 
-1.3V 

C21 
50311d 
3V 

Fig. 1. Audio transistor circuit 

typical voltage readings measured 

a \ 

with 

with 

Fig. 2. Basic equivalent circuit for a 

pnp transistor. 

ensmame 

1 2 3 4 5 

Emitter 900 460 900 930 940 

Base 600 1,220 1,270 1,220 1,300 

Collec- 
tor 2,420 480 3,000 1,100 3,500 

Condition 1: All transistors in circuit, 
positive meter lead connected to 
chassis. 

Condition 2: All transistors in circuit, 
negative meter lead connected to 
chassis. 

Condition 3: All transistors in circuit ex- 
cept stage being measured, positive 
meter lead connected to chassis. 

Condition 4: All transistors in circuit ex- 
cept stage being measured, negative 
meter lead connected to chassis. 

Condition 5: All transistors out of cir- 
cuit, either meter lead connected to 
chassis. 

Fig. 3. Resistance measurements from 

emitter, base and collector to ground for 

circuit shown in Fig. 1, under different 
conditions. 

By KEN KLEIDON 
Raytheon Manufacturing Company, Television and Radio Operations 

TRANSISTORS differ from tubes in 
numerous ways and because of these 
differences, new techniques and pro- 
cedures must be applied when serv- 
icing transistor radios. 

A transistor is a very efficient de- 
vice, and due to its low power drain 
and low operating potentials, low 
voltage batteries are used to supply 
all the required power for operation. 
Transistor radios normally require a 
battery potential of 6 and 9 v. Be- 
cause of this low battery voltage a 
vtvm should be used to measure the 
circuit voltages. If, for example, a 
1000 ohm -per -volt meter was used to 
measure voltages in a transistor radio, 
the 10 -volt range would be used to 
check the battery and collector volt- 
ages and the 3 -volt range would 
probably be used to check the base 
and emitter voltages. The internal re- 
sistance of the meter on these ranges 
would be 10,000 and 3,000 ohms, re- 
spectively. This type meter would 
load down the particular circuit un- 
der test and a true reading would 
never be obtained. The base current 
of a transistor is in the order of 10 
microamperes and the base -emitter 
bias is generally about 1 to 2 volts; 
therefore, measuring the base voltage 
with such a meter on the low -voltage 
scale will upset the bias, the trans- 
istors conductivity will change and 
the readings will be incorrect. 

Voltage readings in a transistor 
radio will vary with the strength of 
the signal being received, the battery 
voltage and type voltmeter being 
used. The voltage readings indicated 
in Fig. 1 were measured with a vtvm, 
no signal input and with a battery 
voltage of 9. The supply voltage of 
-8.2 is coupled through a filter net- 
work, which drops .8 v, from a 9 -volt 
battery. Voltage readings will also 
vary with a change of transistors. This 
is due to the non -uniformity of pres- 
ent-day transistors. The conductivity 
varies from one transistor to another 
(same type and manufacturer) and, 
therefore, the voltage readings will 
differ. 

Voltage measurements at the base 
and emitter circuits, unless they can 
be interpreted correctly, are not of 

too much value, except to determine 
if a voltage is present. The voltage 
readings will be in the order of 1 to 
2, and it is difficult to determine 
whether a 5 or 10 per cent difference 
might be the cause of trouble. One 
important point to remember for a 
pnp type transistor is that the base 
voltage will always be greater in mag- 
nitude than the emitter voltage. This 
is necessary to provide bias for the 
stage. 

Transistor radios use the npn and 
pnp transistors and some radios use 
both types in the same chassis. For 
this reason, the transistors used should 
be checked, as the voltage polarity is 
dependent on the type used. If pnp- 
type transistors are employed, the 
voltage readings will be negative and 
if npn-type transistors are used, the 
voltage readings will be positive with 
respect to chassis. 

When checking voltages, one must 
be careful to avoid accidental shorting 
of the circuit to chassis, especially the 
collector circuit, as damage to the 
transistors may result. Also, the prac- 
tice of deliberately shorting a circuit 
to chassis to determine if voltage is 
present, or to listen for a click in the 
speaker must be avoided. If the col- 
lector circuit shown in Fig. 1 was 
momentarily shorted to chassis, the 
action of the inductance of the pri- 
mary transformer winding in the col- 
lector circuit would develop a poten- 
tial many times greater than the bat- 
tery voltage. This voltage would be 
applied to the collector and cause ex- 
cessive conduction which could cause 
permanent damage to the transistor. 

Battery replacement will be one of 
the major service remedies for trans- 
istor radios. When a transistor radio 
is presented for service, the battery 
should be the first component checked 
as it can easily be checked by meas- 
uring the voltage at the battery cable 
connections. Since the battery volt- 
age decreases with use and age, it is 
a good practice to measure the bat- 
tery voltage before checking other 
circuits. If the battery voltage is Iow, 
all other voltage readings will be pro- 
portionately lower. The battery volt- 
age should, however, only be checked 
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First Complete Field Report on Instrumentation and Tool Requirements . . . Test 

Procedures . . . Battery and Component Replacements 

with the receiver turned on after at 
least five minutes of operation. Bat- 
teries have a tendency to reactivate 
when not in use and a true test of 
the batteries' capabilities cannot be 
determined until sufficient current has 
been drawn from the battery. If the 
battery is found to be dead, the re- 
ceiver should be checked for a short 
circuit before the replacement battery 
is installed. 

The old rule -of -thumb advocating 
battery replacement if a 10 per cent 
drop in battery voltage is detected, 
does not apply to transistor radios. 
Battery replacement should be per- 
formed when one finds the sound out- 
put to be muffled or distorted with a 
decrease in total output. If a series 
of batteries are used (say, four 1X - 

volt batteries in series) , all the bat- 
teries should be replaced at the same 
time. When installing a replacement 
battery, or series of batteries, one 
must observe the battery polarity and 
check carefully before operating the 
receiver. Damage to the transistors 
or other components in the receiver 
may result because of incorrect bat- 
tery polarity. The same applies if a 
substitute battery is used for bench 
service. 

Caution must also be observed 
when using an ohmmeter to check 
continuity and resistance readings in 
a transistor radio. Every ohmmeter 
has an internal battery and the bat- 
tery voltage will vary from one meter 
to another. It is important to know 
the voltage of this battery before at- 
tempting service, as damage to the 
transistors and other components 
could result due to excessve voltage 
being applied to the circuit by the 
ohmmeter. If an ohmmeter is placed 
across the emitter resistor (IL in Fig. 
1) to check the resistance, the emitter 
capacitor CO, may be damaged if the 
internal battery voltage of the ohm- 
meter exceeds the voltage rating of 
the electrolytic capacitor; this capaci- 
tor is rated at only 3 volts. Even 
though the meter battery voltage is 
sufficiently low, damage may also re- 
sult to the capacitor due to excessive 
reverse current caused by placing re- 
verse voltage across the capacitor. 
This may easily be done by placing 
the ohmmeter lead connected to the 
positive terminal of the battery to the 
emitter. It is important to know the 

(Continued on page 28) 
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Fig. 4. Schematic of Raytheon T-150 transistor portable radio. The difference between 
this model and the T-500 are the use of two if amplifiers rather than one, one audio 
amplifier rather than two, an autodyne circuit (which replaces the oscillator and con- 

verter stages) and a 9-v battery in place of a total of 6 v. 

Fig. 5. Another Raytheon transistor portable radio. This, the model T-100, is similar 
to the model T-150, except that only one it amplifier stage is used and a single ended 
class A output stage is employed in place of the push-pull output. The single -ended 
stage provides 25 milliwatts output and a heat sink is used to obtain the rated output; 
the heat sink is simply a metal clip around the transistor to dissipate the heat. The 
heat sink must be in place as damage to the output transistor may result. Rated battery 
life is 100 hours; the reduced battery life is due to the class A output stage which draws 

more current than the push-pull stage operated as class AB. 
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The National Scene 

ANNUAL MARKET SEEN FOR 10 -MILLION PICTURE -TUBE REPLACEMENTS -- The average of almost 
7 -million TV receivers that has been sold every year since '50, indicating that every 
month another half -million sets pass their fifth anniversaries, is creating a sharp 
replacement demand for picture tubes, that should send replacement requirements up to at 
least 10 -million a year. . . . So reported the replacement sales manager of a leading 
tube maker recently. . . . He felt that we are approaching the point when replace- 
ment picture -tube sales will be more important, from a volume standpoint, than tubes 
produced for new chassis. . Pointing out that since the replacement cost of a 
picture tube represents so substantial an outlay of money, the marketing expert said 
that it was important that Service Men insist on top brands for replacements. In his 
opinion, as much care should be shown in specifying a replacement picture tube, as 
was originally shown in buying the set. 

IMPROVED TRANSISTORS WITH MARKED INCREASE IN GAIN UNVEILED -- A number of recently - 
developed extremely high -gain power transistors, were shown for the first time at 
the annual IRE convention, along with their unique application possibilities. With one 
such hi -powered unit, a pnp type, it was found possible to build a miniaturized ampli- 
fier, about the size of an ordinary pencil eraser, with a gain of 70 db, or a power 
gain of 10 -million. . . . With the availability of these high -power transistors 
considerable effort has been put into the development of straight audio amplifiers, 
with outputs on the order of ten watts and higher. The push-pull class -B amplifier 
has been found to provide the best utilization of the transistor's capabilities in 
this direction. . . . With supply voltages of approximately 12 volts, now commonly 
used for automotive applications*, it has been found that the new transistors are 
excellent, but the common base connection is not usable because of low power gain. 
The common emitter amplifier, instead, has been found to represent a better choice, 
offering higher power gain. 

MODULAR RADIOS AND TV CHASSIS SCHEDULED FOR EARLY APPEARANCE --Receivers featuring 
machine -made modules --unitized vertically -stacked ceramic -wafer units, which include 
all the resistive, capacitive and inductive elements --have been designed and will 
soon be on the production line. . . . Numbers of the modules, each the equivalent of 
from six to twenty-eight resistor, capacitor and inductance components, have been 
included in several portable models and complete TV receivers. . . . The new trend 
has generated tremendous interest among parts manufacturers; as a result many research 
and development projects have been set up, and new types of assembled components have 
been evolved. In one plant, engineers have come up with packaged r -c building-block 
units containing rows of capacitors and resistors; the latter of the cold -molded 
composition type and the former ceramic -dielectric tubulars. Resistances range from 
5 ohms to 50 megohms; capacitance values from 10 to 5100 mmfd. . . . Modular -equipped 
receivers and instruments will require new concepts in repair and maintenance. An 
exclusive report on the principles that will obtain will appear soon in SERVICE. 

TYPICAL TV SERVICE SHOP DISPLAYED BY ASSOCIATION AT FAIR --To further understanding 
between the consumer and TV Service Men, an upper New York State association set up 
a service shop at an annual midwinter fair, and stocked it complete with tools, test 
equipment, components and bench. A large wall card featured the names of all member 
shops. Another sign urged set owners to deal with association members for their ethical 
practices and technical ability. In another sign display, featuring a series of large 
cards, defective components were mounted and the faults and effects on set operation 
were clearly defined. . . . To illustrate techniques used by members to locate trou- 
bles, a videometer was used to inject a cross hatch or dot pattern on the screen of 
an activated TV receiver, which in turn was picked up and displayed on a 'scope. 
Association members were in constant attendance to answer questions. . Twenty- 
four member shops participated in the exhibit, in cooperation with local distributors. 

°A striking illustration of the application of such a unit appears in the Motorola auto set described in this issue on pages 
14 to 16. 
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For every radio installation you make, a WARD 
AERIAL tops it off with the most dependable, 
acceptable and popular antenna you can buy ... 
yet it costs no more than an ordinary aerial. 

Here's the complete top-quality line for every 
requirement: 

EIGHT BALL-ever-popular favorite 
MAJORETTE-the economy model 
PHANTOM-disappearing antenna 
TWIN REAR MOUNT-midget 8 -ball twins 
MIDGET PHANTOM-twin rear mounts 
SKY QUEEN-smartly styled side mount 
LONG RANGER-longer, for extra signal 
CONTINENTAL-flex-angle side mount for 

all foreign cars 
DURA-RAMIC'°-the original Fiberglas aerial 

in full colors to complement the car. 
Can't fade, rust, warp, break or corrode. 

Order your WARD AERIALS now. Keep a few 
on hand all the time. Keep your customers 
satisfied with the ... Wol'Id is rineSi! 
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FIELD AND SHOP NOTES 

Industrial ... Commercial ... Institutional 

Installation ... Maintenance ... Repair 

Communications ... Audio ... TV 

Checking High -Frequency Communications Receivers 

by GEORGE A. SVITEK, 
General Electric Company 

IN TROUBLESHOOTING a dead audio 
circuit in 450-470 me receivers, it is 
best to remove first the 6AL5. Audio 
signals should appear. If they do 
not (or come on weakly) , then the 
12AX7 is probably defective. If there 
is no control of the squelch, then 
the 6AL5 should be replaced. It 
is also possible under conditions of 
no squelch that the gain of the noise 
amplifier (6BH6) is low. Replacing 
it should correct the trouble. If none 
of these changes corrects the diffi- 
culty, then troubleshooting with a 
vtvm having 1 meg or more resistance 
at probe should be attempted. Under 
conditions of no -audio, pin 2 (12AX7) 
reads about 13 v, pin 3 about 36. 
This corresponds to squelch on, audio 
off. When the receiver is enabled, pin 
2 becomes about 36 v, pin 3 about 

Communications Training Counselor 

40 v; this condition is audio on, 
squelch off. 

If the 6BH6, 6AL5 and 12AX7 are 
good and the squelch circuit is be- 
having normally, then trouble is in- 
dicated in the 6AQ5 output trans- 
former or the speaker connections. 

In addition to the foregoing trou- 
bleshooting, a regular routine of pre- 
ventive maintenance should be car- 
ried out on the receiver, as well as 
the transmitter. 

In establishing routine preventive 
maintenance, certain readings should 
be taken periodically from the re- 
ceiver and recorded for future com- 
parison. These would include B+ 
and filament voltage, oscillator cur- 
rent, and in particular, first limiter 
noise current. B+ is nominally 190 
v and filament is 6 or 12.6 ± 10% 

with a battery voltage of 6.6 or 13.2 
v ± 10%. In a mobile, with a good 
battery, if B+ is less than 170 v the 
vibrator should be checked; if as low 
as 162 v the vibratory should be re- 
placed. 

Importance of Antenna 

There is one source of trouble 
found in 2 -way combinations; a source 
sometimes overlooked until the last, 
and yet it is common to both the 
transmitter and receiver. We refer, of 
course, to the antenna. Many of the 
possible troubles can be eliminated 
before they occur if the necessary care 
is taken during installation. The com- 
mon defects in antennas are usually 
damaged elements, cracked or shorted 
insulators, and shorts or opens in the 
associated transmission line. Many 
reports have disclosed that unsatis- 
factory operation has been traced di- 
rectly to a drop in the center con- 
ductor of solid line such as RG17/U. 
Such a drop results in an open con - 

(Continued on page 60) 

Fig. 1. Six possible ways that a mobile set can be mounted in a car. 
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honorable ancestor of the UNIVAC 
In theory many centuries have gone into the 
development of the Univac Only recently, at 
Remington Rand Univac, has it achieved prod- 
uct perfection. The tremendous strides forward 
in the past few years are due to the imagina- 
tion and creative genius of the scientists and 
engineers of Univac. Recognized leaders in the 
field of electronic computer systems, they are 
the men who set the standards for others to 
follow. You can become a member of this team 

® Registered in U. S. Patent Office 

Send complete resumé to 

... where ambition and professional skill find 
their reward in limitless opportunities in an 
expanding organization. 

Immediate openings for: 

FIELD LOCATION ENGINEERS with a college de- 
gree in a scientific or engineering field and experi- 
ence in electronics. Extensive electronic back- 
ground may substitute for some college. Many 
opportunities for rapid advancement. 
FIELD LOCATION TECHNICIANS with technical 
school background and preferably some experi- 
ence in electronics. These positions can lead to 
full engineering responsibility. 

/1/iri//eqt/i1ilirdarnd. 74Gaircie_ 
DIVISION OF SPERRY RAND CORPORATION 

AT ANY ONE OF THESE THREE PLANT LOCATIONS 

MR. D. A. BOWDOIN 
Dept. AP -32 

2300 W. Allegheny Ave. 
Philadelphia, Pa. 

MR. KURT PINKE 
Dept. AS -32 

1902 W. Minnehaha Ave. 
St. Paul W4, Minn. 

MR. FRANK KING 
Dept. AN -32 

Wilson Avenue 
South Norwalk, Conn. 
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Troubleshooting Transistorized Radios 
(Continued from page 23) 

battery voltage and polarity of the 
meter leads. The black meter lead 
does not necessarily indicate that the 
negative terminal of the meter battery 
is wired to this lead. Using a volt- 
meter or referring to the meter dia- 
gram will determine which lead rep- 
resents the negative or positive termi- 
nal of the internal battery of the 
ohmmeter. 

Another important consideration is 
that high frequency transistors (type 
CK759, CK760, 2N111 and 2N112) 

are rated at a maximum of 12 volts. 
Connecting an ohmmeter across a 
transistor could permanently damage 
the transistor if the meter battery 
voltage is greater than 12 volts. 

The electrolytics used in transistor 
radios (C18 and C. in Fig. 1) , are 
high -capacity types with low working 
voltages. The same methods used to 
check electrolytics in TV and radio 
receivers will apply to these type ca- 
pacitors; however, capacity checkers 
which apply a voltage across the ca - 

Now Available! NEW.. . 

R 

Hollow Shaft 

NUT DRIVERS 
in Color 

Nothing else like them anywhere! Choice of 

28 types and sizes! New plastic kit at right 
contains 7 most popular drivers in self- 

standing bag for service work or bench use. 

!Illit31911 

No. K7 Self -Standing Service Kit 
Stands Up! Hangs Up! Folds Up! 

Stands upright for easy accessibility. May be 

hung flat on wall or may be folded. Each driver 
fits in individual holder marked for size, color. 

Check These 6 Important VACO Features 
NEW! Each size 

color -keyed! 

NEW! Extra hard 

NEW! All -hollow shafts 

NEW! Shafts insulated 
long wearing sockets! from handle to tip! 

THIS COUPON WORTH $1.20 

Name_ 

i Street 

s 

City Zone State 

VACO PRODUCTS COMPANY 
317 E. Ontario St., Chicago 11, III. 

In Canada: Vaco -Lynn Products Co., Ltd., Montreal 1, Que. 

NEW! Extra large VACO 

Comfordome Handles! 

VACO 5/8 N 8-3 

NNEW! Available in 4 shaft 
lengths and 7 Hex sizes! 

Coupon only valid for use as stated be- 
low. Not valid I states where prohibited. 

Take this coupon to your 
jobber. It is worth $1.20 
when filled in and used 

} to purchase one VACO 

(/ 

K 7 Kit, If your jobber cannot 
supply you, write direct. 

pacitor to be checked must be avoid- 
ed. The low working voltage of the 
electrolytics as well as the other ca- 
pacitors, which have a working volt- 
age of only 25 volts, prohibit the use 
of such capacity checkers. 

Due to the nature of a transistor, 
crystal diode action will be experi- 
enced when attempting to check re- 
sistance readings with the transistors 
in the circuit. A basic equivalent cir- 
cuit for the pnp type transistor is il- 
lustrated in Fig. 2 (p. 22). For the 
pnp type transistor the diode action is 
between base and emitter and be- 
tween base and collector. The diode 
action would be opposite for a npn 
type transistor. The arrows in Fig. 2 
represent the low -impedance path. If 
an ohmmeter were placed across re- 
sistor R,4 in Fig. 1, with the positive 
meter lead at the base, the diode ac- 
tion of the transistor would affect the 
meter reading, as the low impedance 
of the transistor from base to emitter 
in series with resistor R13 would paral- 
lel resistor R,4. Also, if an ohmmeter 
is placed across resistor R,5, with the 
positive meter lead at the base, the 
low impedance of the transistor from 
base to collector, in series with the 
primary winding of Te, would parallel 
resistor R,5. Reversing the meter leads, 
negative meter lead at the base, will 
bias the transistor to the point where 
the impedance of the transistor is 
quite high and will not affect, to any 
great extent, the meter reading. The 
primary winding resistance of T. 
could, however, be checked without 
any effects from the transistor, as the 
impedance between collector and 
base would be quite high. 

Because of the diode action of a 
transistor, it will be advisable to re- 
move the transistors from the circuit 
before checking ohmmeter readings. 
In some transistor radios, sockets will 
be provided for the transistors and in 
other radios the transistors will be 
soldered in place. However, all the 
transistors should be removed from 
their sockets before accurate ohm- 
meter measurements can be made. If 
the transistors are removed to make 
ohmmeter checks, one should be sure 
the transistors are replaced in the 
same socket or resoldered in the same 
circuit from which they were re- 
moved. 

Approximate or close resistance 
measurements can be made if the 
ohmmeter is used correctly, without 
removing the transistors from the cir- 
cuit. It is important, when checking 
resistance readings with the transis- 
tors in the circuit, to observe the bat- 
tery polarity of the ohmmeter. When 
checking a radio using pnp-type trans - 
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istors, the positive lead should be 
connected to chassis to measure re- 
sistance readings of the emitter and 
collector, and the negative lead to 
chassis to measure the base resistance 
readings. The opposite meter lead 
connections will apply when npn-type 
transistors are employed. The chart 
shown in Fig. 3 (p. 22) illustrates the 
resistance measurements from emitter, 
base and collector to ground for the 
circuit of Fig. 1 under different con- 
ditions. This chart clearly indicates 
the transistor effect on ohmmeter 
readings; chart was compiled from 
actual measurements on a model 
T-150 Raytheon transistor radio. 

Checking resistance readings from 
B- to chassis, if a short circuit is 

suspected, will also require removing 
all transistors from the radio for an 
accurate check. The resistance read- 
ings will vary from one receiver to 
another, and will also vary if the 
transistors are not removed when the 
meter leads are reversed. 

When soldering or unsoldering in 
a transistor radio, one must use great 
caution. Transistors are equivalent to 
crystal diodes as far as heat is con- 
cerned; excessive heat can easily dam- 
age a transistor. When soldering a 
transistor lead or soldering a com- 
ponent to a terminal on which a trans- 
istor lead is wired, the heat to the 
transistor should be dissipated in 
some manner. Either the transistor 
lead should be grasped with a pair 
of long nose pliers or a piece of alumi- 
num or copper placed against the 
lead to draw off the heat. If this is 
not done, the heat from the soldering 
iron will travel through the lead to 
the body of the transistor and may 
cause permanent damage. In those 
receivers where sockets are provided 
for the transistors, the transistors 
should be removed from the socket 
before soldering to the socket pins, 
for the same reason. When attempting 
any soldering in a transistor radio, a 
low -wattage small -diameter tip iron 
is suggested. Heat may also damage 
other components, such as 34 watt re- 
sistors; therefore, it is important to 
dissipate the heat to these components 
in the same manner. 

The transistor, due to its construc- 
tion, is practically service free. Un- 
less the transistor is damaged by ex- 
cessive voltage or heat, its life should 
outlast that of a tube. Because of 
the long -life expectancy of the trans- 
istor, unlike tubes, the first compo- 
nents checked when trouble is experi- 
enced with a tube radio, the transis- 
tors should be checked only as a last 
resort. If a transistor is suspected of 

(Continued on page 30) 

SERVICE FASTER, 
MORE PROFITABLY 

...use precise replacement 

RCA SERVICE PARTS 
These electrolytic capacitors are exact replacements for the units originally built into 

RCA VICTOR TV SETS. Mechanically and electrically they fit...exactly right! Like 

all RCA SERVICE PARTS, they mean faster replacement-less time on the bench. More, 

too, they help give assurance that top performance will be restored. 

Stringent manufacturing controls in the production of RCA electrolytic capacitors 

assure extremely low leakage currents and the ability to handle very heavy ripple 

currents-without deterioration. They have excellent self -healing properties-for long 

service life, and maintain capacitance values under severe variations in temperature. 

So, next time you "call" for an RCA Victor radio, phonograph, or TV set, contact 

your RCA distributor for fit -right, install -fast RCA SERVICE PARTS and keep your 

servicing on the go-profitably! 

SERVICE PARTS 
RADIO CORPORATION OF AM ERICA, HARRISON, N. J. 

RCA VICTOR PRODUCTS RCA SERVICE PARTS-made for each other! 
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Troubleshooting Transistorized Radios 

MERIT, first in exact and 
universal replacement 
transformers, yokes, coils 
-the only manufacturer 
of transformers, yokes and 
coils who has complete pro- 
duction facilities for all 
parts sold under their 
brand name. 

HVO-49 FOR EXACT REPLACE- 
MENT IN AIRLINE, 

RAYTHEON, TRUETONE. 
Another in the complete MERIT line 
of exact and universal replacements 
-the only single source for all your 
transformer and coil requirements. Merit 

MERIT COIL & TRANSFORMER CORP. 
4427 NORTH CLARK STREET; 

CHICAGO 40, ILLINOIS 

(Continued from page 29) 

being defective, substitution will be 
the only reliable check. Checking the 
resistance readings between the trans- 
istor elements with an ohmmeter will 
indicate only a shorted or open trans- 
istor. If the ohmmeter battery volt- 
age is high, damage to the transistor 
may result; therefore, this method is 
not recommended. 

When inserting a transistor in its 
socket, one must make sure that the 
transistor's leads line up with the 
socket holes, and that the transistor 
is not inserted incorrectly. Applica- 
tion of the audio and rf type trans- 
istors are illustrated in Figs. 4 and 
5 (p. 23) . The audio transistors (CK- 
721, CK-722, 2N132 and 2N138) 
have equal spacing between the 
leads and the rf transistors (CK-759, 
CK-760, 2N111 and 2N112) have un- 
equal spacing. The base lead is always 
the center or middle lead, regardless 
of the type transistor. The audio 
transistors have a red dot on the body 
of the transistor adjacent to the collec- 
tor lead, for identifying purposes. The 
red dot must line up with the dimple 
provided on the socket or paint dot on 
the chassis when inserted into the 
socket. The collector on the rf type 
transistor is that lead which has the 
greatest spacing from the base lead 
and is an easy method of identifying 
the collector lead. If the transistors 
are soldered in place, extra care 
should be used to make sure the 
transistor is correctly replaced. If a 
transistor is incorrectly inserted into 
its socket or incorrectly soldered into 
place, damage to the transistor may 
result due to excessive voltage being 
applied to the emitter. 

If a transistor substitution is made, 
especially in the rf or if circuits, re- 
alignment may be required. This may 
be due to the difference in operating 
characteristics from one transistor to 
another. For this reason, it is not 
recommended that transistors be re- 
arranged from one socket to another. 

Similar Socket Uses 

Both the audio and rf transistors 
may use the rf transistor socket in 
some radios. The audio transistor 
leads will then be bent slightly to 
accommodate the different spacing of 
the socket pins. The audio transistor 
socket, due to the equal spacing be- 
tween the socket pins, may be wired 
with the emitter and collector pins 
reversed. Checking the socket will 
reveal the method of wiring. 

Another important consideration 
when servicing is component replace- 
ment. The majority of transistor 
radios incorporate miniature com- 
ponents. A number of 5 per cent re- 
sistors, as well as critical tolerance 
capacitors, especially in the oscillator 
circuit, will be found and must be 
replaced with exact duplicate parts. 
Replacement transformers also require 
special treatment due to the low sec- 
ondary impedance. Speakers also fall 
into this classification; those used in 
our chassis have a voice coil impe- 
dance of 15 ohms. 

As mentioned previously, the bat- 
tery should be the first component 
checked when a transistor radio is 
presented for service. If the battery 
proves to be in working order, the 
trouble can be isolated by using a 
signal generator and listening to the 
speaker. Circuit tracing from the 
base of the output stage back through 
the receiver to the antenna should 
reveal quickly which stage is not func- 
tioning properly. When injecting an 
audio signal to the base of an audio 
transistor, a high capacity electrolytic 
must be used. The negative lead of 
the capacitor should be connected to 
the base. A .1 or .5-mfd capacitor 
should be used when injecting the 
signal to the base of the if or rf stages. 
To inject a signal to the antenna coil, 
one should connect a loop of wire 
(approximately 3 turns) to the gen- 
erator and couple close to the coil. 

S 

J / Ask For Sprague By \/ Catalog Number 
Know what you're getting .. . 

get exactly what you want. 
Don't be vague . . . insist on 
Sprague. Use complete radio - 
TV service catalog C-610. Write 
Sprague Products Company, 
61 Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST CAPACITOR MANUFACTURER 
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Printed -Wiring Servicing 
(Continued from page 17 ) 

rosion which would eat away the thin 

foil. Service Men should also coat 

the repaired parts and new soldered 

connections. One must first examine 

the job to see if there is any excess 

solder which can cause trouble. If 

there is none, the area should be 

coated with a good silicone resin. 

Soldering aids developed for pw re- 

pair include a soldering brush, solvent 

for removing the protective coating 

found on the boards, coating for re- 

application to new areas, and silver 

paint for repair to the wiring. 

Socket Removal Procedures 

Large parts require a different ap- 

proach to their replacement. Fig. 3 

(p. 17) illustrates the way to remove 

a tube socket mounted on the wiring 

side of the board. The soldering iron is 

applied to each lug, one at a time, to 

melt the solder. A brush can be used 

to remove some of the solder after 

which a small blade serves to pry 

the lug away from the wiring. One 

must be careful to pry up only the 

lug, and not the printed wiring. The 

blade should be placed between the 

lug and the wiring. 
After all of the lugs soldered on 

the wiring side of the board have 
been freed from the wiring, the iron 

should be applied to the grounding 
lug on the component side of the 
board. Then the socket should be 

pulled slowly from the board as the 
center lug is freed. 

Ground connections are made un- 
der the tube socket and to the center 
lug; it is important to make sure that 
these grounds are undamaged before 
proceeding further. Then the board 
should be cleaned of excess solder 
and the socket replaced with the same 
type. One should avoid using any 
other type of socket. 

When the tube sockets are mounted 
on the component side of the board, 
the iron can be applied to all lugs 
including the ground lug, each being 
bent up from the copper wiring. The 
lugs should be cut as close as possi- 
ble to the board, applying the iron 
again to the ground lug, and removing 
the socket. After the board is cleaned 
the new socket can be placed in posi- 
tion; if the fit seems tight the holes 
may be enlarged slightly. 

Modifications of these methods can 
be followed to other components such 
as ratio -detector transformers, if cans, 
and other parts. 

*For example, General Cement Print - 
Kote. 

It takes only 

1Z IIIIc,f'lQ/toL BATTERIES 

to cover 91% of the big -demand, high - 
turnover Portable Radio Batteries 

Contact your jobber or write direct for the new General 
Catalog NC5 with full information on the General line of 
batteries for portable, personal and pocket radios. 

Find out all about the 12 most popular re- 
placement radio batteries ... including bat- 
teries for the new cordless transistor types 
now just coming into the market. 

General is ready for the market ... has 
batteries for all types of popular and 
newly designed sets ... for example 
4 -Volt Mercury 90 -Volt Carbon Zinc 

#696 #176 

FAST DELIVERY FROM 11 CONVENIENT SHIPPING POINTS: 

Boston, Mass.; Silver Spring, Md.; Cleveland, Ohio; 
Atlanta, Georgia; Dubuque, Iowa; Memphis, Tenn.; 
Dallas, Texas; Denver, Colo.; Los Angeles, Cal.; San 
Francisco, Cal.; Portland, Oregon. 

G 
DRY BATTERIES, INC. 

13000 ATHENS AVE., CLEVELAND 7, OHIO 
BOulevard 2-0030 

EXPORT OFFICE: 431 5th Ave., New York 16, New York 

IN CANADA: General Dry Batteries, Ltd., Toronto 4, Canada 
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TELCO VHF -UHF ANTENNAS 

Cover the Mass Market -109 Styles Available 
For Every TV Installation 

WRITE for your TELCO Catalog or ask your supplier FREE, 

TELCO ALL-STAR 
CONICAL A-210 

TELCO MASTER LINE 
CONICAL A-8700 

TELCO SCOUT 1 

CONICAL A-130 
TELCO MITY-V 

A-9098 

TELCO "STANDARD" 
GOLDEN HALO A-9000 

TELCO GOLDEN 
SWITCH-0-MATIC 

A-8140 

TELCO CONICAL UHF - 
VHF BOW TIE A-8981 

TELCO HI -LOW DIPOLE 
A-250 

TELCO WINDOW 
CAN-TENNA A-9058 

TELCO UHF 
16 -ELEMENT VAGI 

A-325 

TELCO "KING SIZE" 
GOLDEN HALO A-9020 

TELCO UHF DOUBLE 
BOW TIE A-9004 

TELCO ELECTRONICS MFG. CO. Division of General Cement Mfg. Co 
901 Taylor Avenue Rockford, Illinois 

House Current Anywhere 
with 

liiit ecfric 
CONVERTERS 

Enjoy house current anywhere 
in car, truck, boat. Just plug 
into cigarette lighter and oper- 
ate any A.C. electric tool or 
appliance, up to 125 watt load. 
Built for both 6 and 12 volt 
batteries. List, from $11.95. 

SUMMER SALES Booster 
( See chart below). Trav-Electric's peak 
months are in summer. They help sell 
phonographs, small radios, electric shavers, 
etc. For use at beach, camp, picnic. Let Tr ay-El ectric 
change summer 
slump into 
summer sales. 

"101" 
USES 

Tray -Electric SALES WILL FILL THE LOW SPOTS 

Free 
DEALER DISPLAY 
(Small - 8" x 5" on Counter) 

FREE LITERATURE 

ORDER NOW 
Receive free dealer display, 
free literature and two models 
from stock, as shown above, at 
quantity discount. Shipped direct 
through your favorite jobber. 
Order now. . . . Be ready for 
summer sales. 

Write for Particulars 

TERADO Company 
Designers & Mfrs. of Electronic Equipment 

Since 1927 

1066 RAYMOND AVE. 
ST. PAUL 14, MINN. 

NEWS 
HOFFMAN OFFERS DOUBLE SERVICE 

DATA COVERAGE 

Subscribers to Hoffman Electronics ser- 
vice data will hereafter receive a bound, 
indexed book containing schematics, parts 
lists, tuner data and general service notes 
on sets at the end of each year. 

Bound volume is in addition to the 
regular mailings of service data at time 
of set releases. New plan will give Ser- 
vice Men both working and file copies 
of all Hoffman service data. 

c c o 

ASTRON BUYS SKOTTIE ELECTRONIC 
CORP. 

Astron Corp., East Newark, N. J., has 
announced acquisition of Skottie Elec- 
tronic Corp., Inc., Peckville, Pa. Pur- 
chase includes plant buildings and pro- 
duction facilities. 

Skottie manufactures disc and tubular 
ceramic capacitors and subminiature 
units designed for transistorized and 
printed circuits. 

a n o 

UNITED CATALOG OPENS WEST 
COAST OFFICE 

United Catalog Publishers, Inc., have 
announced the opening of a west coast 
sales office at 9015 Wilshire Blvd., Bev- 
erly Hills, Calif. 

Office is headed by Charles H. 
Mitchell of C. H. Mitchell Co. 

* n a 

WESTINGHOUSE ADDING TUBE 
WAREHOUSE 

A 120,000 -square foot warehouse is 
being built for the tube division of the 
Westinghouse Electric Corp., Elmira, 
N. Y. 

Warehouse will handle incoming ma- 
terials and finished products of the plant; 
present warehousing areas will be made 
available for expanded manufacturing 
operations. Customer service department 
will also be housed in the new structure. 

o c n 

NEUTRODE TV TUNER CONFERENCE 

Discussing recently developed Neu- 
trode TV tuner developed by Standard 
Coil Products Co., Inc.: J. R. Johnson 
(left) technical adviser to company 
president Glen E. Swanson, and C. A. 

Swanson, general sales manager. 
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SPRAGUE SALUTES INDEPENDENT 
SERVICE MEN THROUGH WINDOW - 

SIZED POSTERS 

Sprague Products Co. has made avail- 
able to Service Men through their local 
parts distributors, window -sized 22" x 
17" blow-ups of its recent advertisement 
entitled Sprague Salutes the Indepen- 
dent Service Dealer. 

The 2 -color ad was written to promote 
the well -deserved patronage, respect, and 
confidence from the community served 
by the neighborhood independent Ser- 
vice Man. 

Posters may be obtained from all 
Sprague distributors, or by letterhead re- 
quest to Sprague Products Company, 
North Adams, Mass., for poster RP -15. 

a a a 

LESCARBOURA AD AGENCY EXPANDS 

Austin C. Lescarboura and Staff, the 
Adshop, Croton -on -Hudson, N Y., has 
expanded into Lesbarboura Advertising, 
Inc. 

The corporation is headed by the origi- 
nal agency's founder, Austin C. Lescar- 
boura. His son Stanley, partner since '46, 
has become vice president and treasurer. 
The corporation has been joined by Fred 
P. Donati, former ad manager of Aero- 
vox, as secretary. 

a 6 a 

MMM TAPE RECORDING LECTURE - 
DEMONSTRATION 

High fidelity tape - recording prac- 
tices were featured in a recent lecture - 
demonstration by Pat Cafferty, sales 
engineer for Minnesota Mining and 
Manufacturing Co., at Federated 
Purchaser, Mountainside, N. J. 

Subjects covered included types of 
magnetic tape, recording techniques, 
proper maintenance of equipment, tape 
storage and demagnetization. 

a a a 

MUELLER TO EXPAND 

Mueller Electric Company, 1583 East 
31st Street, Cleveland, Ohio, has an- 
nounced the breaking of ground for an 
additional 6,000 square feet of produc- 
tion floor space. 

a a * 

NEDA NUMBERED BATTERIES 

Several of complete line of eighty- 
seven Ray -O -Vac batteries that will 
hereafter carry standardized numbers 
set up by (NEDA). Numbering system 
announcement was made at start of 

Ray -O -Vac's 50th anniversary. 

WHY - :, LOOK HIGH 
` AND 

LOW 
l 

C -D IS 
THE ONLY COMPLETE LINE 
OF ELECTROLYTICS 
No matter what you need in electrolytic 
capacitors-C-D has it. Every type, shape and 
rating ... all of consistent high quality proven 
by outstanding field performance. C -D 
capacitors are always reliable ... and readily 
available-because Distributors who know, 
carry the complete Cornell-Dubilier line. 

Free! TV Capacitor "Replacement Guide"- 
and C -D Twist Prong Cross Index from your 
C -D Distributor. He's listed in your local 
Classified Telephone Directory. 

C -D's "UP" 
twist 

prong 

C -D's 
Blue 

Beaver 

There are more C -D capacitors 
in use today than any other make. 
ONSISTNTLY DABLE 

C0RNELL-DOBILIEREEN CAPACITORS 
PLANTS IN SOUTH PLAINF'ELD, N. J.; NEW BEDFORD, WORCESTER AND CAMBRIDGE. 
MASS.; PROVIDENCE AND HOPE VALLEY, R. I. INDIANAPOLIS, IND.; SANFORD AND 
FUOUAY SPRINGS, N. C.; SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, O 

ON TUNE-UP PROGRAM DRIVE 

Lioness model appearing in nation- 
wide TV and radio tune-up program 
urging Service Men to get the lion's 
share of the service business by pro- 
moting local tune-up programs in 
conjunction with national G.E. five - 
ring Circus of Values sales program. 
National magazine ad schedule has 
been initiated to promote tune-up 
plans. Ads emphasize that a three- 
year -old set can be made as good as 
new by replacing all weak tubes and 
old picture tubes. As every radio, TV 
set and record player needs a periodic 
tune-up for continued peak perform- 
ance, ads tell the set owner the ad- 
vantages of contacting his local 
Service Man and inquiring about a 
special -price tune-up plan now in 

effect. 

ULdt 
Adiezagt e 
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Dual -Selenium Rectifier Horizontal AFC Installation$ .. . 

Electrolytic Capacitor Rotation 

DUAL SELENIUM RECTIFIERS are now 
being used as a horizontal phase de- 
tector in TV chassis to replace the 
6AL5s. 

In a line of TV chassis, developed 
by Admiral, the horizontal automatic - 
frequency control circuit is a balanced 
duo -diode system, and the common 
lead of the dual rectifier is connected 
to a negative sawtooth voltage of 15 v 

which is obtained from the horizontal 
deflection yoke. To the positive 
(cathode) side, negative sync pulses 
of 15-v amplitude are applied, and 
15-v of positive sync is applied to the 
negative (anode) side. Each rectifier 
conducts during the horizontal retrace 
time. The degree of conduction de- 
pends upon the phase relationship be- 
tween the sync and sawtooth volt- 

ages. The dc path for each rectifier 
is through a separate 100,000 -ohm re- 
sistor and then through a common 
4.7-megohm resistor. The polarity and 
amplitude of the voltage developed 
across this 4.7-megohm resistor will 
depend upon the frequency or phase 
relationship of the incoming sync 
versus the horizontal oscillator fre- 
quency. This voltage developed is the 
afc voltage and is applied to the 
horizontal oscillator to control its 
frequency. 

The rectifier has a rated forward 
current of 1.5 milliamps at a voltage 
drop of one volt. Peak inverse volt - 

$From notes Prepared by Alfred F. 
Augustine, Admiral Corp. engineering 
department. 

Horizontal phase detector, with selenium rectifiers, in 
Admiral TV chassis. 

1/2 6AW8 
Sync Inv 

V3048 
.001 
Mfd 

C408 -6V 
93A5-2 
Hor Sync Disc 

8V 

C409 

.001 Mfd 

R417 
3300 
Ohms 

1 CR401 
1 

I OV 

;R419 
100,000 

;Ohms 

Sow 
Tooth 

+6V 

CR401 

R418 
C408 

R4I9 
C409 

age is 60; peak surge current is 80 
milliamps. 

In the Admiral circuit typical op- 
erating conditions are: inverse volt- 
age, 25; average current through each 
unit, 50 microamps, and peak current, 
.8 milliamp. 

Typical shunt capacities of the rec- 
tifiers range from 80 to 120 mmfd, 
as compared to about 3 mmfd in the 
6AL5. This increased capacity, it has 
been found, offers no disadvantage in 
the Admiral circuit because all sources 
of voltage to the rectifier unit are of 
relatively low ac impedance. The 
finite back resistance of the rectifiers 
is high enough so that no circuit com- 
pensation is necessary. 

The dual selenium rectifier as used 
by Admiral consists basically of an 
aluminum base, a layer of selenium, 
a dielectric barrier and a layer of 
Wood's metal. These are approxi- 
mately 3/32" in diameter and are 
stacked as two rectifiers in series. The 
total length is less than 3/16". Pig- 
tail leads are attached and come out 
as the anode (negative) common and 
cathode (positive) leads. 

For corrosion, humidity, and me- 
chanical protection, the entire unit is 
encapsulated in an epoxy resin. Stable 
operation is said to be obtained under 
temperature extremes from -50° C 
to well over +100° C. 

Besides being able to withstand 
high ambient temperatures, it has 
been found, this rectifier develops 
practically no heat of its own. It has 
a dissipation of under one milliwatt, 
compared to just under two watts 
from the tube counterpart, the 
6AL5/3AL5. 

The absence of heaters eliminates 
power line leakage which could affect 

(Continued on page 54) 

Selenium rectifier (left) which consists of a small piece 

of selenium metal encased in a protective plastic covering, 

now being used as a horizontal phase detector in Admiral 
TV chassis, replacing the 6AL5 tube. 
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EMERSONBRACHR ADIO - ROTATOR 
An exceptionally fine radio coupled with the most scientifically 
engiieered TV rotator on the market today! 
This combination is the Host prod -Ica idea ever presented to the industry 

and consumer. The rotctor control unit is actually housed in the radio 
cabiret thus eliminating the need fo- two appliances in the living room. 

The radio, with its improved superheterodyne circuit, is among the finest 

ever produced by the Emerson Electronic research department. 

BRACH MANUFACTURING CORP. 
DIVISION OF GENERAL BRONZE CORP. 

200 Central Avenue 
Newark, N. J. 

Emerson 
Visit an at Booth #664, Electronic Parts Distributor Show, May 21, 1956 Chicago 

The rotator by BRACH features: flex- 
ible worm drive; built-in thrust ball 
bearing; built-in guy rings with 
attached guy wire thimble; high ro- 
tating torque; automatic drainage 
and high starting torque motor. 
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itt 

be 

SIT 
buy 
VOKAR 

the original - 
equipment 
VIBRATOR 

r 9...,r -:rd 
VIBRATOR- 

VOKAR CORPORATION 

Leading manufacturers of origi- 
nal -equipment auto -radios 
specify Vokar vibrators as com- 
ponents for installation on the 
production -line. Why? They're 
sure Vokar quality never varies 
-will always contribute to top 
performance demanded of to- 
day's radios. 

You too can depend on Vokar 
-vibrators-for sure starts, longer 
life, silent operation. For all 
replacement jobs, buy Vokar 
Imperial or Quality Brand vibra- 
tors to be sure of satisfied 
customers. 

Now is the time to stock up on 
12 -volt vibrators-ONLY TWO 
VOKAR IMPERIALS ARE 
NEEDED TO FILL ALL 
REPLACEMENTS! 

VOKAR-preferred by 
leading manufacturers of 
auto -radios. 

O KAa 
VOKAR CORPORATION 
DEXTER 2, MICHIGAN 

Progress Report on Auto Radio 

(Continued fruit page 19) 

triode. When either search button is 
depressed, the relay is energized, 
lowering the bias on the trigger tube. 
Conduction of the tube holds the 
relay closed. The relay shorts the out- 
put to ground and energizes the motor 
and a solenoid. The solenoid engages 
a clutch which allows the motor to 
drive the tuning shaft. 

When the tuner approaches a sta- 
tion, the if signal (combined with the 
avc signal) causes increased conduc- 
tion (during the positive swing) of 
the trigger detector through the relay 
tube's grid resistor, cutting off the 
relay tube. This deenergizes the relay, 
stopping the motor and disengaging 
the clutch. 

The relay tube must be cut off 2.5 
kc before the station, because the 
tuner coasts 2.5 kc after the relay is 
deenergized. The avc voltage controls 
the cut-off point. 

The sensitivity selected determines 
whether the set will respond to strong 
or weak signals. The operator's choice 
depends upon the reception in the 
area in which he happens to be 
driving. 

Printed -Wiring Chassis 

As in the case of other electronic 
equipments, plated circuits have ad- 
vanced into the design of auto radios. 
They have introduced the problems of 
fragility and close work. When serv- 
icing such a set, extreme caution must 
be exercised not to expose the circuits 
to heat, such as might occur through 
the use of an incandescent lamp. It 
is normally better to remove a set of 
this type for examination rather than 

try to hold a lamp close to the mount- 
ed chassis. 

Plated Circuit Repair Tools 

When replacing components on a 
plated circuit, a small soldering iron 
(40 watts maximum) should be used. 
The iron should be applied for as 
short a time as possible. Since all 
leads are very thin, excessive heat can 
burn or loosen them from their base 
material. Damaged leads may be re- 
placed with jumpers on regular hook- 
up wires, provided their length is 
identical to the lead being replaced 
and is kept taut. 

DON'T 
JUST SAY 

CAPACITORS 

Ask For 

Sprague 
By Catalog 

Number 

Know what you're getting .. 
get exactly what you want. 
Don't be vague . . . insist on 
Sprague. Use complete radio - 
TV service catalog C-610. Write 
Sprague Products Company, 
61 Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

THE 

NEW 
No -Noise 

TUNER TONIC 
Volume 
Control 
and 
Contact 
Restorer 
with 
Perma- 
Film 

2 oz. bot- 
tle. Net 
to serv- 
ìcomen 

$1 ,00 

Cleans, lubricates, protects . 

not a carbon-tet solution. Still 

available in the new 6 oz. spray 
can. 

Net to servicemen-$2.25 

%T o 

Also available in 8 
oz. bottles and quart 
cans. 
At your nearest dis- 
tributor. 

with PERMA-FILM 
Cleans, lubricates, restores 
all tuners including wafer 
type. Won't change or af- 
fect capacities, inductance 
or resistance. Won't harm 
insulations or precious 
metals, nor attack plas- 
tics. For television, ra- 
dio and FM. Eliminates 
all noise, oxidation and 
dirt indefinitely. 
Non - toxin, 6 oz. aerosol 
non-inflam- can. Net to 
mable, in- servicemen 
surea trou- 

bp leer- freerm- 

J 
A! 

25 
f 

fo 
ance. V 
Extra economical he - 
cause a small amount 
dues the jnb! 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. J. 

'O 

0 I 

CtEANs 

8E5100E5 

tU6RK.t 
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Transistor Car Radio 

(Continued from page 16) 

properly, the problem is obviously lo- 
cated in the power output stage. In 
reverse, if the output stage checks 
out along with the other two stages, 
the problem in all probability can be 
located in the tuning circuits. 

In either case these are the two 
new areas where an unexpected prob- 
lem can arise. 

Here are a few service hints to 
cover the transistor and search tuning 
circuitry. 

The transistor can be expected to 
give unusually long trouble -free life. 
However, a coarse check may be 
made with an ohmmeter. This check 
primarily measures the ability of the 
transistor to conduct current in one 
direction, and to resist current flow 
in the opposite direction. The resis- 
tance in the conduction direction is 

very low in relation to the resistance 
in the non -conduction direction. A 
closer check on the condition of the 
transistor is determined by its gain. 
The gain should be over 20. To check 
the gain, the following procedure 
should be followed: 

Gain Checks 

The dc voltage drop across the 
1500 and 10 -ohm resistors should be 
measured. 

The values obtained should be sub- 
stituted into the following equation: 
The dc voltage drop across the 10 - 
ohm resistor should be divided by the 
dc voltage drop across the 1500 -ohm 
resistor; the results obtained should 
be multiplied by 110. 
Gain = 
dc voltage drop across 10 -ohm resistor 

do voltage drop across 1500 -ohm resistor 
X 110 

If the search tuning mechanism is 
not operating the following prelimi- 
nary checks can be made: 

The motor should be checked first; 
then the search selector switch (E7), 
relay (E3), switch contacts of E. relay 
(to see if they are defective or dirty) 
and the motor reversing switch (E0), 
to see if it's inoperative. 

If the tuner sweeps normally, after 
the search bar is depressed and re- 
leased, but doesn't select station, two 
troubles might be present: 

Low B at relay (E3) and motor 
choke coils (L5 and Le) . 

If tuner sweeps but stops the in- 
stant either search bar is depressed 
and released, one should check for a 
defective 12K5 relay tube, defective 
15 -ohm resistor (R33) , a short to 
ground of pin 2 of the 12K5 relay 

TESTS an d 

REPAIRS 

TV TUBES 
PICTURE 

Makes Customers Happy 
Creates New Profits 

Servicemen now earn new 
servicing dollars in minutes and 
build satisfied customers-with 
B&K Deluxe Portable CRT 400. 

Spots and corrects picture tube 
troubles in a few minutes, right in 
the home, without removing tube 
from set! Restores emission, stops 
leakage, repairs inter -element 
shorts and open circuits. Grid 
cut-off reading indicates picture 
quality customer can expect. 
Life -test checks gas content and 
predicts remaining useful tube 
life. Cuts operating costs, 
eliminates tube transportation. 
Also saves money on TV set 
trade-in reconditioning. Profits 
start the very first day. 

Send for Bulletin 104-S 
e ileimiMEM 

DELUXE CRT 400 
with 41/2" Plastic Meter 
Weighs only 5 lbs. mounted in rugged, 
luggage style, carrying case covered with 
handsome, durable leatherette. 
Size: 11 x 71/2 x 5". Net ;33495 

ECONOMY CRT 200 
Every serviceman can cash In on 
picture tube repairs with this low 
priced quick profit maker. Per- 
forms most of the functions of 
the CRT 400. Has 3" meter. In 
leatherette carrying case. 
Size: 11 x 71/z x 5". A 
Weighs 5 lbs. Net $3995 

Made by the Makers of the DYNA-QUIK Tube Tester 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

tube, defective relay (E3) contacts, 
and defective 100-mmfd coupling 
capacitor. 

If tuner does not sweep after either 
search bar is depressed and the motor 
does run, one should check the motor 
coupling spring, solenoid (E,) , con- 
trol clutch, and for defective or dirty 
relay contacts. 

It is also important to check the 
antenna connection and make sure 
that the antenna trimmer is properly 
adjusted. If the tuner sweeps normal- 
ly it should stop only on strong sta- 
tions when the sensitivity control is 

PROVEN IN 
THE FIELD 

EVERY DAY 
BY OVER 

20,000 
SERVICEMEN 

in its minimum position, on strong 
and medium powered stations with 
the control in its mid position, and 
on all stations within the range of the 
radio with the control in its maximum 
position. If the tuner does not stop 
as noted, it is necessary to check the 
rf, converter, if and detector tubes, 
antenna trimmer for proper adjust- 
ment, poor or insufficient antenna, low 
sensitivity and defective 12AE6 trig- 
ger and 12K5 relay tubes. 

If the tuner stops only on strong 
stations when operated with either 

(Continued on page 40) 
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COLOR -TV Picture Tube Developments 

ALTHOUGH THE outward appearance 
of the tricolor shadow -mask 21 -inch 
round metal picture tube* with its 
two-piece metal envelope has not 
been appreciably altered, improve- 
ment in performance has been ob- 
tained by processing and optical de- 
sign changes. 

An ideal shadow -mask tube should 
have a phosphor screen completely 
covered by tangent phosphor dots of 
uniform diameter. Each of the elec- 
tron beams should have perfect land- 
ing, or be in perfect register with the 
corresponding phosphor dots, and 
should have the same diameter as the 
dots. These ideal conditions were not 
always achieved with early tricolor 
tubes because of various electrical 
and mechanical factors. (1) Radial 
misregister caused by changes in the 
effective center of deflection of the 
deflecting yoke with deflection angle; 
(2) misregister caused by mechanical 
distortions of the bulb and mask - 
frame assembly during processing; (3) 
effects of the earth's magnetic field; 
(4) degrouping of the electron beams 
of a trio with respect to the phosphor 
dots when dynamic convergence is 
applied; (5) non -uniform phosphor dot 
size due to variation of light intensity 
on the optical lighthouse exposure, 
and (6) misregister caused by warpage 
of the aperture mask due to the heat- 
ing effect of electron bombardment. 

Tests Set Up to Study Problems 

Various tests have been made to 
determine the individual contribution 
and relative importance of each of 
the foregoing factors. 

The discovery of a constant radial 
misregister in yoke and mechanical 

Based on IRE annual -convention re- 
port prepared by R. B. Janes, L. B. 
Headrick and J. Evans of the RCA tube 
division. 

°21AXP22. 

distortion tests suggested that a cor- 
rection might be made on the optical 
lighthouse so that the phosphor -dot 
pattern would conform more closely 
with the beam -landing pattern ob- 
tained, when conventional deflecting 
yokes are used. The design and con- 
struction of a lighthouse construction 
lens, it was found, served to minimize 
uniform radial misregister. 

By improvements on the deflecting 
yoke it was found possible to reduce 
spacing between horizontal and ver- 
tical deflection centers. Most yokes 
include some provision for shielding 
the low -frequency vertical -deflection 
field and the high -frequency horizon- 
tal -deflection field. A change in the 

Silicon power rectifiers, 1N503 through 
1N526, said to be capable of operating 
with high reverse voltages and low 
reverse currents. This feature, to- 
gether with a low forward voltage 
drop, enables the rectifier to deliver 
large power to the load with rela- 
tively little dissipation. Available in 
three different configurations. Small- 
est unit is capable of handling 1/3 
amp without additional heat radiator, 
and features pigtail construction for 
printed wiring application. Second 
type features screw -type mounting in 
a small cylindrical package and is 
capable of carrying 1 amp. Third has 
a hexagon base screwstud mounting 
and is capable of handling 114 amp. 

(CBS-Hytron) 

materials used for this shielding re- 
duced the spacing between deflection 
centers, and improved horizontal - 
vertical registry, without producing 
any undesirable change in other char- 
acteristics of the yoke. 

By a change of spacings in the 
lighthouse photographic process, elec- 
tron -beam degrouping has been cor- 
rected to some extent. The effects 
of the earth's magnetic field have also 
been off -set somewhat by shifting the 
light source in the optical lighthouse. 

Although the new optical system is 

more efficient and provides more uni- 
form radiation intensity over the en- 
tire screen surface than a conventional 
system, it has been found that it is 
less efficient than direct exposure to 
a radiation source of suitable shape, 
radiation distribution, and equivalent 
brightness. Such sources are being 
made experimentally and investigated 
for efficiency, stability and life.$ 

Wide -Angle Color Tubes" 

THREE -COLOR picture -tube research 
has disclosed that slit apertures be- 
tween the wires of a grill can serve 
as lens elements to focus the electron 
currents in the three beams onto the 
appropriate phosphor areas. In the 
presence of an accelerating field be- 
tween such a focusing mask and the 
screen, secondary electrons emitted at 
the mask as well as high -velocity elec- 
trons back -scattered by the screen 
may be drawn back to the screen, 
with resulting color dilution and con- 
trast reduction. The addition of a 
second mesh or grill electrode has 
been found to eliminate the need for 
an accelerating field ahead of the 
phosphor screen, making it possible 
to avoid color dilution and contrast 
reduction arising from back -scattered 
and secondary electrons. Tests have 
shown that in tubes with flat line 
phosphor screens and two -wire grills 
on slightly curved supports, defects 
introduced by the focusing mask 
structure can be held small even for 
an over-all deflection of 90°. Essen- 
tially the viewing screen assembly 
consists of two closely spaced grills 
mounted less than an inch from a 
phosphor screen. 

Fastening of grill wires to a frame 
has been done by an electroplating 

(Continued on page 40) 

"From IRE annual -convention paper 
bt/ E. G. Ramberg, H. B. Law, H. S. 
Allroine, D. C. Darling, C. W. Hen- 
derson, and H. Rosenthal of RCA 
Laboratories. 
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FROM DELCO RADIO come the speakers 
with highest performance. You trust them ... so 

do your customers! 
Engineering skills of Delco Radio and General Motors com- 
bine to offer a full line of speakers for home and auto radios, 
phonographs, TV, and Hi-Fi. National advertising behind 
the Delco Wonder Bar Radio develops a bigger service 
market for you! For fast service call your UMS -Delco 
Electronics Parts Distributor. 
14 Standard Models: Designed and built to R.E.T.M.A. 
standards with heavily plated metal parts and Alnico -V 
magnets. Precision felted cones give uniform response over 
full operating frequency range. All are fully dustproof 
and dependable. 
Dual -Purpose Hi-Fi Model 8007: A superior speaker for 
custom-built audio systems and for replacements in AM, 
FM, TV and phonograph sets. Size 8", 50 to 12,500 CPS 
frequency range; Alnico -V magnet; 10 -watt power rating; 
4.1 v.c. impedance; 1 :1 6" voice coil. 

DELCO 
VV f Rí._:..'[5,.. .., 0 A R .. ...d,.. 

RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

GM 
A GENERAL MOTORS PRODUCT -A UNITED MOTORS LINE 

Distributed by Electronics Distributors Everywhere 

A complete line of original equipment service parts from the 
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AUTO 
RADIO 

VIBRATORS 
maue e&wmie Stag Sitaeued 
A COMPLETE LINE 

OF VIBRATORS 
Designed for Use in Standard 

Vibrator -Operated Auto Radio 
Receivers. Built with Precision 
Construction, featuring Cera- 
mic Stack Spacers for Longer 
Lasting Life. Backed by more 

than 22 years of experience in 

Vibrator Design, Develop- 
ment, and Manufacturing. 

"A" Battery Eliminators, DC -AC 
Inverters, Auto Radio Vibrator' 

MdefEs NEW 

ots1Gs5 
E tg0uaE HEW HEW 

See greua /Wet es wr[le aaeeosi, 

AMERICAN TELEVISION & RADIO CO. 
2«4át Adduced SGree 1931 

SAINT PAUL 1, MINNESOTA-U. S. A. 

Transistor Car Radio 
(Continued from page 37 ) 

search bar, one should check for low 
sensitivity, proper adjustment of an- 
tenna trimmer, poor or insufficient an- 
tenna, rf, converter, if and detector 
tubes, defective if coupling capacitor 
and defective 12AE6 trigger tube. 

Additional Tuner Checks 

Lastly, if tuner sweeps normally 
but stops either before or after the 
station, one should check input volt- 
age of radio with radio installed in 
car, value of 100,000 -ohm bias re- 
sistor (Ri5), if 100-mmfd coupling 
capacitor for leakage, sticky relay 
contacts, sticky control clutch, ten- 
sion spring of control clutch, if align- 
ment, and binding gears in search 
unit. 

The 12 -volt car -battery powered auto 
radio using a transistor power -amplifier 

output. 

Tube News 
(Continual front page 38) 

process. Wire vibration, it has been 
found, can be prevented by using 
tightly stretched high tensile strength 
wires. Also of importance is the avoid- 
ance of voltage fluctuations between 
the grills which tend to set up sus- 
tained vibrations. 

Phosphor screens for experimental 
tubes have been printed after first de- 
termining the location of the phosphor 
elements by direct exposure of the 
electron beam on an appropriate sen- 
sitive surface. 

Delta as well as in -line gun mounts 
have been employed. An experimental 
gun constructed with 5/16" cylinders 
and a convergence angle of 36° has 
proved effective. 

Tubes have been built in 16" round 
and 21" rectangular cones and satis- 
factory experiments performed with 
deflection angles up to 70°. 

TRANSMITTER 

RECEIVER 

ENGINEERS 

College graduates with 
4 years experience for 
challenging develop- 
ment work on new and 
unique communications 
systems. Experience 
should include one or 
more of the following: 

RF CIRCUITS 

HF OR VHF RECEIVERS 

AND TRANSMITTERS 

AUTOMATIC ANTENNA COUPLERS 

FREQUENCY SYNTHESIZERS 

You are invited to mail 

your complete resume 

to the address below. 

Scientific Staff Relations 

HUGHES 
RESEARCH AND DEVELOPMENT 

LABORATORIES 

Culver City, Los Angeles County, California 

L _J 
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AUTO RADIO ANTENNAS 

.. ACCESSORIES 
DELCO DUAL AUTO ANTENNA 

V dual chrome -plated into radio an- 
tenna decthiped for rear deck installation 
designed by Delco has been introduced 
through the United Motors Service of 
General \lotors. Antenna packed in a 
green and yellow display carton, is sup- 
plied with mounts, extention leads, clips 
and necessary fasteners. Base assembly 
has been designed for top mounting, 
which provides installation in restrict . .' 

space often found in rear fender applica- 
tions. The masts extend to 30" and are 
of three section dcsi_n with built-in 
anti -rat t lers. 

NEMCO ANTENNA FENDER ADAPTERS 

Contour adapters for '56 rear fender 
antenna installations, have been an- 
nounced by the National L,lectrotiie 
Manufacturing Co., 186 Granite St.. 
Manchester, N. H. 

Adapters provide form -fitting surface 
for mounting antennas: NA631 is for 
Plymouth models; NA632 for DeSoto and 
Chrysler; NÁ633 for Dodge; and NA63.1 
for Buick, Chevrolet and Studebaker 
Hawk. 

Also available is a 100" telescopic rear 
mount 4 -section antenna, NP82, with a 
15' leadin c_tble. 

Another Nitneo auto -radio product 
is a Gold-Tenna Twin Kit, NT 5300, 
for rear mounting; consists of two one - 
section 2î" fiberglass antennas plated 
in simulated gold. one 22' coas Gild( 
harness and five cable (lips. Also ud;ii,te.1 
to '56 contour rear limier moanttiu lis 

use of contour adapters included in kits. 

Get both... 
TOP CONVENIENCE 

...LOWEST COST 

Another Hycon 
test help ... 

MODEL 617 
3" SCOPE 

gives you a full 3" 
or undistorted, .rue on 
special flat -face CRT. 
Laboratory accuracy, 
field ruggedne,s.. 

Send 
TODAY 
for latest 
catalogs 

I- 

You expect accuracy in a VTVM. 
Hycon's Model 614 offers econ- 
omy, too ... plus versatility you'd 
never look for in an instrument 
of its price. Response to 250 MC 
(with accessory probes) ... 21 

ranges (28 with p -p scales) ... 
electrostatic and electromagnetic 
shielding...and a real con- 
venience for the user: TEST 
PROBES STOW INSIDE THE CASE. 

4A"Where 

Accuracy Counts" 

adet ELECTRONICS, INC. 
Subsidiary of Hycon Mfg. Company 

321 SOUTH ARROYO PARKWAY 

PASADENA, CALIFORNIA 

J HYCON ELECTRONICS, INC., Dept. S 

P. O. Box 749 
Pasadena, California 

Send the latest catalogs on Model 614 and Model 617. 

Name 

Address 

City State 
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poiekNrt Time 

Window Display Card 
Here is a brand new card-big 
enough to make a real eye-catching 
display. Increases battery sales. 

Replacement Battery 
Stickers 

Put one of these on every battery 
you sell, or in the radio set, 
and you've increased your chances 
for repeat business on both the 
Burgess battery and radio repair 
set. These handy little stickers 
have a place for the battery number. 

Here's a power -packed pro- 
motion that's fresh as a spring 
breeze, designed to help you 
build record sales in the 

1956 Portable Battery sea- 
son. See your distrib- 
utor for full information 
on America's most 
complete portable bat- 
tery line. 

freshest 
idea of 

Ale year 

Modern picture chart, replacement 
guide and cross reference chart all 
combined into one attractive wall 
chart! Clear photos of most popular 
sets now in use make it easy for 
your customer to order the right bat- 
tery-and prompts him to buy on 
impulse! Complete replacement guide 
to all brands and models, with up to 
date cross reference chart included, 
puts all pertinent information right 
at your fingertips, in one place! This 
is the "slickest" and most effective 
merchandising idea to be introduced 
since Burgess first introduced the il- 
lustrated set chart. Ask your jobber 
for yours. It's Free! 

New Window Banner 
Big attractive window or counter banner 
directed to the portable battery customer. 
Fresh new theme ties -in with other Bur- 
gess sales aids to increase sales impact 
in your store. Free! 

See your Burgess Distributor for Full Information 

BURGESS BATTERIES 
BURGESS BATTERY COMPANY 

FREEPORT, ILLINOIS 

CATALOGS - BULLETINS 

THE TRIPLETT ELECTRICAL INSTRUMENT Co., Bluffton, Ohio, 
has published a booklet, Scope Connections, by Vern L. 
Walker, covering elementary data on 'scope functions and use 
in servicing. Copies are available from Triplett at $2 each. 

* a a 

TUBE DIVISION, RCA, Harrison, N. J., has issued a revised 
edition of the 28 -page booklet, RCA Receiving Tubes for AM, 
FM, and Television Broadcast, giving characteristics of more 
than 600 RCA receiving tubes. TV pix tube information is 
presented in a chart which lists and describes 75 types. Priced 
at twenty -cents per copy. 

* o 0 

MINNESOTA MINING AND MANUFACTURING Co., 900 Fauquier 
St., St. Paul, Minn., has released a bulletin, Sound Talk 31, 
covering the effect of coating thickness on frequency re- 
sponse, optimum recording conditions, bias and audio -re- 
cording currents and their effects on high and low -frequency 
response of tapes with various oxide coating depths. Four 
charts are included. 

o o o 

ELECTRO -VOICE, INC., Buchanan, Mich., has issued a 5 -page 
bulletin, 222, with data on high fidelity power amplifiers, am- 
plifiers with controls, and music control centers with pream- 
plifiers. 

a * o 

NATIONAL ELECTRONIC MANUFACTURING CO., 186 Granite 
St., Manchester, N. H., has published a '56 auto antenna 
brochure covering its complete line for the car radio market. 

* o a 

INTERNATIONAL RESISTANCE Co., 401 N. Broad St., Phila- 
delphia 8, Pa., has issued a 12 -page catalog bulletin C -la, 
with data on construction, features, types, ratings, termina- 
tions and leads, coating, insulation and windings of tubular 
and flat power wire -wound resistors. 

o a a 

TRIAD TRANSFORMER CORP., 4055 Redwood Ave., Venice, 
Calif., has released an auto -radio replacement guide, AR -56, 
listing recommended Triad replacement transformers for 
nearly 500 auto radio models, including several 12-v models. 

a o * 

THE GENERAL ELECTRIC tube department, Schenectady, 
N. Y., has released a quick selection chart (ET D -1163-A ) 
listing G.E. 600 -milliampere series -string receiving type tubes. 
The chart classifies the 48 -tube types according to elements; 
lists typical service, heater voltages, maximum plate and 
screen dissipation ratings; and gives average characteristics. 

TEN YEARS AGO IN SERVICE 

PRODUCTION OF FM AND FM/AM SETS on a wide scale, 
which it was estimated would bring 2 -million chassis into 
the field before the close of the year, stimulated tremendous 
interest in outdoor FM antennas and prompted announce- 
ments of a variety of FM antennas and accessories. Service 
Nlen began schooling themselves in the basics of FM re- 
ceivers and antennas and learning all about techniques that 
must be followed to install properly outdoor FM antennas 
and twin leadins to get maximum reception. . . . The FM 
trend alerted associations who set up day and night clinics 
under the direction of antenna and receiver engineering reps. 
A number of set makers sent field engineers across the country 
to address associations in those cities where FM broadcasting 
was most active. .. . The boom in FM and its impact on 
the service industry was covered in an exclusive report in 
SERVICE. . . . Issue also featured highlights of the annual 
May Parts Show. . . . A window display, featuring the 
returning Service Man theme, was announced by the radio 
tube division of Sylvania Electric. . . . Hytron Radio and 
Electronics Corp. purchased Air King Products Co., Inc., 
Brooklyn, N. Y. . . J. M. Lang was appointed manager of 
the tube division of the G.E. electronics department. 
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Associations 
TESA, Kansas 

TELEVISION ELECTRONIC SERVICE Association of Kansas, Inc., 
an affiliate of NATESA, has been incorporated under the 
laws of Kansas. At the present time the organization con- 
sists of state headquarters and three chapters: Wichita, 
Salina and Midwest. 

Officers of the state group are William Nichols, president, 
and E. A. Redmon, secretary. 

President of the Salina chapter is John Doud; Melton 
Shelton is secretary. 

Harry Wright is president of the Midwest chapter and 
Ralph Renfro secretary. This chapter, formed recently, is 

expected to have more than 50 charter members. Plans 
have been made for educational meetings and group 
advertising. 

The Salina chapter has appointed a committee to in- 
vestigate the possibilities of setting up a licensing plan for 
members and non-members. 

The Wichita chapter, which recently has been reactivated, 
will elect its officers soon. 

o a o 

TSA, Seattle, Wash. 

AT A RECENT MEETING of the King County Television 
Service Association the following officers were elected for 
'56: Bob Kelly, president; Harold Hart, vice president, and 
Clayton Faller, secretary. 

o o 0 

ETA, Jamestown, N. Y. 

AT THE ANNUAL ELECTION meeting of the Electronic 
Technicians' Association of Jamestown the following officers 
were reelected for '56: Herrn Seehausen, president; George 
Carlson, secretary, and Kerm Johnson, treasurer. Gordon 
Atkins was elected vice president. 

* * e 

Eau Claire, Wisc. 

DURING THE RECENT National TV Servicemen's Week the 
engineering staff of WEAU and WEAU-TV, Eau Claire, 
held open house during the evenings for association members 
and others in the Eau Claire area. Visitors were shown 
latest b -w and color -TV equipment used by the station and 
familiarized with the operations and problems encountered 
by the broadcaster. T. Jorgenson, chief engineer of the 
stations, conducted the tours. 

* e o 

RTA, Akron, O. 

THE AKRON RADIO TECHNICIANS' Association has elected 
John Kranshan, president; William Arnold, vice president; 
John Reitz, secretary, and Jack Brenn, treasurer. 

e o e 

At City Hall presentation of special service ethics placque 
to Victor Blanc (left) district attorney in Philadelphia, by 
association heads, during recent TV Servicemen's Week. 
William Poole, president of the Philadelphia Radio Serv- 
ice Men's Association, made presentation. Observing, 
from left, are: Albert M. Hass, president, Television Con- 
tractors Association; Ray Cherrill, president, Northeast 
Television Dealers Association, and Harrison Neel, presi- 

dent of the Television Service Dealers Association. 

terminals 
your best 

connection 

for 

dependability 

and 

quality 

A -MP Pre -Insulated Diamond -Grip Terminals 
with built-in wire insulation support reduce your 
maintenance cost... because they insure perfect 
electrical connections under the most exacting 
conditions. You don't have to worry about 
replacement. 

The A -MP Pre -Insulated Diamond -Grip 
Terminal is not affected by heat or cold, and 
vibration won't cause broken strands. Moreover, 
PIDG colored insulation shows you at a glance 
which wire size it accommodates and which tool 
connects it. No errors ...no loss of time ...and 
a lot of saving! 

API branch warehouses in major cities stock 
popular A -MP terminals and tools for maintenance 
and repair purposes. An API representative can 
prepare a Custom Fitted Kit containing just the 

items you need. Contact your nearest API office. 

aas 
'TRADE MARK 

AMERICAN PAMCOR, Inc. 
Subsidiary of Aircraft -Marine Products, Inc. 

181 HillcrestAve.,Havertown,Pa. 

Atlanta, Ga. 
Boston, Mass. 
Chicago, III. 
Cleveland, O. 
Dallas, Texas 
Detroit, Mich. 
Hawthorne, Cal. 
Maplewood, N. J. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
St. Louis, Mo. 
San Francisco, Cal. 
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Below: Method devised to check record player for wow and flutter. Right: Checking tape for \vow or flutter defects. 

i 
Preomp 

Phono 
Pickup 

O ä d o 
Wow and Flutter 

Meter 

o 
Scope 

-O 
-O 

(Optional) 

Probing For WOW and FLUTTER In 

Tape Recorders and Phono Players 

IN SPITE OF FINE AMPLIFIERS and 
elaborate loudspeaker systems, many 
disc and tape reproducing systems fail 
to provide satisfactory results. 

The problem does not obtain be- 
cause of deficiencies in the amp or 
speaker. Both can be designed or ad- 
justed to favor certain frequencies 
over others; thus, reproduction can he 
modified to suit individual tastes and 
to compensate for the widely differing 
frequency responses of recordings and 
pickup devices. The defects appear 
because undesired variations in speed 
are introduced at the record player 
or tape recorder, and these variables 
cannot be compensated for or filtered 
out in the amplifying system. 

These speed variations, known as 
flutter and wow, have existed for a 
long time in record players. However, 
with the advent of 3333 and 45 record 
players and the campaign to sell bet- 
ter audio, flutter and wow have be- 
come acute problems. 

Many older record players (and 
some new ones) just were not proper- 
ly designed or built to provide quality 
sound. With many kinds of records, 
particularly dance music, they may 
get by; but, with piano records or 
during sustained passages, the results 
are usually horrible. 

When all standard records were of 
the 78 variety, the problems were 
fewer. First, the frequency response 
was much narrower and flaws were 
not as glaring. In fact, most listeners 
were content because they didn't 
know there was anything better. 

Radio set owners, in the early days, 
were accustomed to limited frequency 

response and lots of boom -boom. 
When a record player was plugged 
in or if the radio was combined with 
a phono, the average listener set the 
tone control to attenuate the highs. 
The distortion was so bad that wow 
and flutter went unnoticed. Besides, 
the higher -speed record players suf- 
fered less from these maladies, be- 
cause minute speed variations were 
smaller in relation to speed of rotation 
and thus had less effect on reproduced 
frequency. 

Professional 331/2 Records 

The 1p record was not new from 
the standpoint of its 3332 speed; this 
has been the standard speed for pro- 
fessional sound transcriptions for 
many years. Records on the market 
14 years earlier were played at 3333. 

In '34, several manufacturers intro- 
duced radio -phonos with two speed 
record players capable of handling 
both 78 and 333i records. However, 
the resulting sounds were often miser- 
able due to wow introduced by the 
record turntables. 

Back in '28, when talking pictures 
were new, many of the sound systems 
installed in theatres left much to be 
desired. Although the frequency 
range of the systems in those days was 
more limited than it is today, the 
primary irritants were wow and flut- 
ter. The old sound -on -disc theatre 
sound systems used 16 -inch discs re- 
corded at 3338 rpm. On the larger the- 
atre sound systems, the results were 
pretty good. But on some of the sys- 
tems made by the smaller companies, 
piano reproduction particularly was, 

Wow and Flutter 
Meter set to act as 
3Kc Signal Generator 

by LEO SANDS 

almost unbearable, even to a non- 
critical ear. 

The bigger professional sound sys- 
tems sounded better because unusual 
control devices were built into the 
players. An electronically -regulated 
constant -speed motor, not dissimilar 
to modern devices used in precise 
manufacturing operations, and a me- 
chanical filter arrangement contrib- 
uted toward eliminating flutter and 
wow. Most of the smaller sound sys- 
tems used a flywheel to filter out some 
of the speed variations. 

At 78 the situation is not so diffi- 
cult, as explained. But at 333i we 
have a tough problem to resolve. The 
turntable, motor and other mechanical 
parts must be manufactured to much 
closer tolerances and must be more 
carefully assembled. There can be 
considerable difference in perform- 
ance between two supposedly identi- 
cal record changers, turntables or 
players. Both, designed to be alike, 
can become damaged or fall out of 
adjustment somewhere along the line. 
Perhaps it had not been properly 
checked. 

In many instances, high-priced 
radio -phonos and hi-fi assemblies ini- 
tially delight the dealer, the installer 
and the customer. But several days 
later, irritated customers often report 
that something has happened: "Liber- 
ace sounds like he has the shakes." 
Or perhaps the voice says: "Stokowski 
sounds like Spike Jones." Flutter and 
wow rear their ugly heads. 

To detect wow and flutter, a num- 
ber of manufacturers have even fitted 
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their production lines with special in- 
struments. Generally these instru- 
ments are cumbersome, rack -mounted 
devices abounding with knobs and 
levers. 

Recently, portable wow and flutter 
meters have been developed for serv- 
ice shop use. With one of these° it 
is possible to read directly the per- 
centage of wow and flutter present 
in the output of a phono record 
changer, player or turntable, as well 
as that of a tape recorder.' 

This wow and flutter meter is ac- 
tually an FM receiver with a vacuum - 
tube voltmeter reading demodulated 
output. It measures the frequency 
modulation introduced by the mech- 
anism of a record player or tape ma- 
chine, expressed as a percentage of 
an arbitrary carrier frequency (3 kc) . 

To check a record player, a tone rec- 
ord (such as the 33ís Dubbings 
D-100) is placed on the turntable and 
the pickup is set on the unmodulated 
3,000 -cycle section of record. If a 
crystal pickup is used, its output is 
fed directly to the input of the meter. 
A preamp must be used when the 
output of the pickup is less than .1 
volt rms, as is the case with variable 
reluctance pickups. 

The wow and flutter meter is tuned 
to the recorded frequency by means 
of a tuning knob; proper tuning is 
indicated by a magic -eye tube. The 
eye will not close unless there is a 
proper input signal within the range 
of 2800 to 3200 cps. Flutter and 
wow can be measured separately, or 
the value of both flutter and wow 
combined can be read on the meter, 
by turning a selector switch. Another 
switch is used for changing range; 3%, 
1% and .3% full-scale. 

When frequency modulation of the 
test signal occurs at the rate of .5 

(Continued on page 51) 

*Donner model 28 wow and flutter 
meter. 

'It has been suggested that a flutter 
meter is useful in checking wow and 
flutter content of electronic organs, par- 
ticularly the Hammond, which uses a 
motor -driven tone wheel system. Wow 
is often encountered when the organ is 
operated from a farm lighting plant or 
other non -utility power source whose 
frequency is not constant. 

Fig. 3. Testing tape recorder for wow or 
flutter. 

Your Future in Microphones...TODAY! 

ASTATIC 

FUTURA. 
DYNAMIC MICROPHONES 

effe 988 

for Lavolier 

High Fidelity Dynamic 
Professional Microphones, 
Specifically Designed for 
Telecasting, Broadcasting, Recording, 
Public Address and Communications 

FIR S T with Astatic "quick connect" adap- 
tors to permit permanent cable installation 
... take the mike to the cable! 

Here is a dramatic new concept in 

microphone design ... the incom- 
parable "FUTURA" series! Strik- 
ing beauty, all-around versatility, 
and electronic engineering of the 
highest quality are combined in 

each of these slender, distinctive 
instruments. Never before has any 
one series of microphones brought 
so many startling "firsts" to the 

industry! 

FIRST with high fashion -styling ... non- 
reflecting satin black finishes ... brushed 
chrome or gold trim ... subtle color touch 
for a new note of smartness. 

F I R S T with diaphragm made of DuPont 
"Myllar", newest and strongest of plastic 
films, to provide the ultimate in shockproof, 
weatherproof construction. 

For Complete Information & Specifications, Write Today for Our New Illustrated Catalog, No. S-438! 

a CORPORATION, CONNEAUT, OHIO 

um- 
Export Soles Representative: 401 Ilroodway, New York 13, N. Y. Coble-ASIATIC, New York 
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Want to cut each call your salesman 
makes right down to 1/2 the time? 
Sell more phonograph needles, sell 
them faster? Duotone lets your 
salesman perfect the fastest service 
yet. With an automatic inventory - 
control system on stub of each 
Duotone needle package. Retailer 
tears off, keeps stubs. Your sales- 
man picks up stubs for reorder as 
fast as a professional tennis player 
picks up a ground ball. Sensational! 
(A sensational package all around - the only package with a testing 
area for used needles, too.) Better 
find out about Duotone Automatic 
Selling Plan. Gives your salesman 
an easy win over any competition. 

THE DUOTONE COMPANY 
Keyport, N. J. 

MANUFACTURER SUPPLIER 

Audio 
(Continued from page 47) 

alive. This plate resistance, in con- 
junction with the circuit capacitance, 
causes a high -frequency rolloff, the 
frequency of which is dependent upon 
the relative values of resistance and 
capacitance. If either resistance or ca- 
pacitance changes, the position of the 
roll -off changes and this is just what 
happens during an audio waveform, 
due to fluctuation of plate resistance. 

This could be a cause of intermodu- 
lation, if the rolloff occurs in the audio 
band. To illustrate, suppose two 
tones are being reproduced, such as 
a lower one in the region of 200 cy- 
cles and a higher one near the upper 
end, say 10,000 cycles. Due to the 
change in high -frequency rolloff at 
different points on the 200 -cycle 
waveform, the amplification of the 
10,000 -cycle wave will be varied, and 
this is a form of intermodulation. 

This is one reason why feedback 
amplifiers should have their response 
extended well beyond the audio 
range. Intermodulation of audio 
frequencies cannot occur then, but the 
response of the over-all amplifier still 
changes at different points on the 
waveform; sometimes at one point on 
the waveform the peak goes so high 
as to start oscillation. 

Then one of two things can hap- 
pen, following the pattern of the 
single -tube variety of parasitic oscil- 
lation. Either the oscillation will build 
up and take over so as to become 
continuous; or as the audio waveform 
changes the operating condition again 
the parasitic oscillation will die out, 
and the result will be a burst of os- 
cillation at a certain point on the 
audio waveform. In either case the 
cure is similar. 

The oscillation occurs because the 
amplifier does not really have a suffi- 
cient margin of stability. It would not 
require very much more feedback to 
make the amplifier go into continuous 
oscillation. Reducing the amount of 

Fig. 5. An alternative position for the 
phase shift capacitor met on some 

amplifiers. 

HUSH 
Reg. U.S. Pat. Off. 

Chemically engineered 
for tuners and switching 

mechanism 

t;) ITJ J11 
Id t:. 

¡Y 
TUNER CLEANER 

DESIGNED f0A 
tuaERS ONLY 

6 oz. 
Spray 

can 

$2.25 
net 

Hush comes in a 6 oz. 
pressure can with suffi- 

cient pressure to reach 
all contacts to wash -away 

that dirt, leaving clean 
and positive contacts, 
protected with a lasting 
lubricant film. Hush does 
not affect inductance, ca- 
pacitance or resistance. 
Hush also available in 

2 oz., 8 oz. and 32 oz. 
containers. 

Free literature available. 

See your distributor 
or write to 

CHEMICAL ELECTRONIC 

ENGINEERING, INC. 

Mafawan, N. J. 

"YES, I Said 10c for These 
Vital Items of Electronic 
Test Equipment." 
'Famous headline by courtesy of Model Tobacco Co. 

In this day of high-priced, high-powered elec- 
tronic test equipment, Mueller Clips still sell 
for pennies! 

Simple and efficient, they do the most vital job 
of all-completing the all-important circuit. 
Our new miniature clips-particularly the 
"Mini-gator"-do the job in the tightest spots 
you can find in today's miniaturized equipment. 

Send to factory for FREE CATALOG and 
FREE "MINI-GATOR" (miniaturized) test 
clip. 

MUELLER ELECTRIC CO. 
1573Y E. 31st St., Cleveland 14, Ohio 
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feedback by raising the value of the 
feedback resistor is a certain way to 
cure this kind of parasitic oscillation, 
but this may not be too desirable be- 
cause it reduces the available feed- 
back in the amplifier; this means that 
its capability of reducing distortion, 
increasing damping factor, and the 
other things for which feedback is ap- 
plied, are also cut down. So the bet- 
ter approach is to try and increase 
the margin of stability without cutting 
down the amount of feedback. 

Phase -Shift Capacitor Value Changes 

This can usually be achieved by 
modifying the value of phase -shift ca- 
pacitors in the circuit. Most feedback 
amplifiers use a small phase -shift ca- 
pacitor somewhere in the feedback 
network, or in some part of the ampli- 
fier. It may be across part of the 
feedback resistor as shown in Fig. 4 
(p. 47) , or across the cathode resistor 
of the input stage as at Fig. 5. In 
other amplifiers it may be combined 
with a resistance across one of the 
plate coupling resistors as at Fig. 6. 

One must determine which of these 
arrangements is used to achieve high - 
frequency stability in the amplifier 
under consideration, and then experi- 
ment with changes in the value of 
capacitor. However, one should not 
be too drastic in these changes. Sup- 
pose the value connected is a 68- 
tnmfd capacitor. Then one should try 
the effect of a 47 or a 100-mmfd unit; 
one of these should show an improve- 
ment and the other a deterioration in 
the condition. It may be that one of 
them will effect a complete cure; if 
not, a little further change in the di- 
rection which shows improvement 
should be tried. If the change from 
68 to 100 shows an improvement but 
does not quite stop the oscillation, a 
120 or 150-mmfd capacitor should be 
installed. 

It is important to realize the critical 
nature of the operation of high feed - 

(Continued on page 50) 

Fig. 6. Another alternative arrangement 
for obtaining the necessary phase shift 
capacitor. Here both the resistor and ca- 

pacitor may have critical values. 

MODERN 
WAV E 

ANALYZER 

A step forward in Wave Aialyzer 
design. Identifies and evaluates 
harmonic or other components of 
input signal voltages. New design 
offers wide frequency ranee from 

30 to 50,000 cps and full scale 

voltage readings of 160 microvolts 
to 500 volts. Amplitudes of sub- 

sidiary components are indicated 
directly as percentages of the com- 

ponent with highest level $445. 

ADVANCE D 
INSTRUMENTATION 

WOW AND FLUTTER METER 
MODEL 28 

An all new instrument for measuring phenomena that can be expressed as 
frequency or phase modulation of an audio frequency. Completely portable. 

Meets all applicable requirements of the IRE, SMPTE and ASA -$295. 

DOPE 
1 

RSCIENTIFIC COMPANY 

2860 7th Street, Berkeley 10, California 
all prices f.o.b. Berkeley, California 

Write for specification sheets on the above instruments and 
the complete Donner line of advanced instrumentation 
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NEW! 
A more durable 

easier -to -use 
SERVICEMAN'S 

CARRYING CASE 

Holds As Many As 250 Tubes 
and a Complete Set of Tools! 
"Terrific", say radio -TV servicemen. 
"Best -designed carrier ever made!" 
Extra rugged, extra roomy - holds 
all your tools and up to 250 tubes, 
standing upright for easy identifi- 
cation. Removable tray with com- 
partment and side pockets keep 
everything in view. A real time and 
temper saver, built by men in the 
know, and priced to save you mon- 
ey. Model 55. 19% x 9s/e x 143/4 ". 

Manufacturers 
of 

LEATHER 
GOODS 

Since 1926 

Really Rugged ! 
Supports 350 lbs. 
Tough 1/4" plywood 

throughout 
Leatherette 
lined and 
covered 
Tough, 
top -groin 
cowhide 
corners 
Metal bot- 
tom studs 
Lifetime 
handle 
Positive 
draw bolt 
lock and key 

Write for information, prices, catalog sheets 
on complete line of TNT Tote Boxes. 

MASTRA COMPANY 
2104 Superior Ave., Cleveland 14, Ohio 

Canadian Distributor 
TENATRONICS LTD., New Market, Ontario 

Audio 
(Continued from page 49) 

back amplifiers. For this reason a 
drastic change such as, for example, 
from 68 to 220 mmfd could well jump 
from one region of instability clear 
into another, while there may be a 
stable region somewhere in between. 

If you find that trial of various ca- 
pacitors between these values (using 
the same example) results in insta- 
bility all the way, but that the best 
value for minimizing it is somewhere 
in the middle, then another approach 
is necessary to eliminate this parasitic 
oscillation. You can settle for the val- 
ue that produces the minimum effect; 
you will then have to change the 
feedback to completely eliminate it. 

It may not be necessary to reduce 
the total amount of feedback em- 
ployed. Most feedback amplifiers use 
a long loop and a short loop. A typical 
amplifier of this type is illustrated in 
Fig. 7. Having obtained the best re- 
sults possible by changing the phase - 
shift capacitor value, you can try al- 
tering the distribution of long loop 
and short loop feedback, again only 
changing resistor values by small in- 
tervals. The resistance value of R, 
might be lowered and R2 increased. 
Each should be changed by one step 
in the 10% preferred value range. This 
may well finish off the parasitic oscil- 
lation entirely. If not, but some im- 
provement is shown, a second step in 

Fig. 7. Adjusting distribution of total 
feedback between inner and outer loops, 
by means of R and R_, will help where 
no value of phase shift capacitor (not 
shown here) succeeds. This is a simple 
single ended job, intended for inexpen- 
sive high quality low power, but the 
same method is applicable to more com- 
plicated amplifiers of similar type, using 

push-pull output arrangements. 

2.25 

Quickly locates 
"TOUGH DOGS" 

1 
1 

Tube; 
and 1 

Capatetor! 
Leakage Checker7 

Model LC -2 

Dealer Net 

$199iá 

I 
Complete with 

test leads. 
Simple to 
operate. 

$24.95 
wired 

"Two Testers In One" 
Now-checks 70 critical tube types 

Quickly locates tubes with gas, grid to 
cathode or heater to cathode leakage, 
and grid emission in RF, IF and AGC 
Circuits. 
Only type tester that finds all tubes 
causing picture overload, low sensi- 
tivity, poor sync, etc. 
Checks all capacitors for leakage with 
voltage applied. 

At Leading Distributors, 

1 ' 
Mfg by 

ISERVICE 

COM ANY 
MENTs 

171 OFFICIAL ROAD ADDISON, ILL. 

DON'T ¡UST 

SAY CAPACITORS 
Ask For Sprague By 

Catalog Number 
Know what you're getting .. . 

get exactly what you want. 
Don't be vague . . . insist on 
Sprague. Use complete radio - 
TV service catalog C-610. 
Write Spraaue Products Corn- 
pany, 61 Marshall Street, 
North Adams, Massachusetts. 

SPRAGUE' 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

1------------------I 
New SUPEREX 

7" LOOPSTICK 
KING SIZE 

List leeinstick outper- 
forms them all. "Q" 

up to 925.... like add- 
ing another stage of IF. Meets 

the most severe requirements. 

SUPEREX YOINKERS. 
Y. 
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the preferred value range should be 
tried. 

The foregoing procedure is applica- 
ble to any amplifier that shows this 
trouble. However, if the amplifier is 

one that has been clear of this trouble 
in times past, but has suddenly de- 
veloped it, the approach should be 
somewhat different. Obviously some 
condition in the amplifier must have 
changed for the parasitic oscillation 
to start up. Perhaps a resistor value 
has changed somewhere or a tube has 
deteriorated. All Service Men are fa- 
miliar with the procedure for check- 
ing tubes and resistor values; but in 
testing out an audio amplifier in 
which this kind of trouble appears, 
the important thing to realize is that 
comparatively small changes in com- 
ponents can be responsible for setting 
up this condition. So, if you find a 
resistor specified as a close tolerance 
value that has changed appreciably, 
even though it may not be more than 
10%, this could well be the cause of 
the trouble, and the resistor should 
be replaced with a new component, 
after checking that its value is within 
tolerance. Replacing any tubes that 
may be off their rating, and any close 
tolerance resistors and capacitors that 
may have drifted, will usually restore 
such an amplifier to its normal oper- 
ating condition. 

Wow and Flutter 
(Continued from page 45) 

to 10 cps, the phenomenon is called 
wow. Above 10 and up to 300 cycles, 
it is called flutter. Phono record 
players more often suffer from wow, 
whereas tape and wire recorders are 
more subject to flutter. However, 
both flutter and wow plague all types 
of reproducers. 

The output of a typical low-priced 
record player often contains about 
2% of wow and 1% flutter. However, 
many of the better playback turn- 
tables show as little as .5% combined 
wow and flutter. High-priced profes- 
sional tape recorders have less than 
.1% wow and .2% flutter. Many of the 
lower -priced tape recorders are un- 
satisfactory for high-fidelity music re- 
production in spite of the advertised 
frequency response characteristics, be- 
cause of relatively high flutter in the 
output. However, during speech re- 
production, the flutter may go un- 
noticed. 

To check tape recorders, a standard 
3,000 -cps tape is used, if available; 
otherwise, a 3,000 -cps signal is re- 
corded on a length of blank tape. 
When a test tape is made, the 3,000 - 

(Continued on page 52) 

Give customers 
"hi-fi satisfaction" 

-profitably! 
THE BRILLIANT NEW "3" SERIES SONOTONE CERAMIC 

Turnover Model, 3T 
(Actual Size, 1-7/16 inch) 
Single -needle Model 3P 

also available 

Super compliance (2.0 min.)-drops 
distortion below "negligible" point. 

Super response -flat from 20 to 
15,000 cycles, without equalization. 

Makes pre -amplifiers and equal- 
izers obsolete. 

If you've followed the development of ceramic cartridges since Sonotone 
pioneered them in 1946, you know of their enormous advances. 

Now Sonotone presents the "3" Series, which sets utterly new stand- 
ards of performance and opens the door to profitable "hi-fi" business 
for you. 

The Sonotone "3" Series ceramic cartridge can be used as a replace- 
ment in nearly any phonograph circuit. It delivers a brilliance and clar- 
ity of sound which will be noticed and commented upon by delighted 
customers. Because these cartridges deliver a whopping 0.5 volts 
( roughly 50 times as much as most velocity types) , they do not need 
preamplification and equalization circuits. And naturally the non- 
magnetic structure eliminates motor hum. 

There are two basic models, a turnover (3T -S) for all record speeds 
and a single -needle model (3P -1S) for 33 and 45 rpm records. They 
have standard 1/2 or % inch mounting centers and fit any of the widely 
used tone arms. Prices begin at $12.50 list (sapphire needles) . 

Use the brilliant new Sonotone Series "3" on your next replacement 
job. You'll find yourself on the way to profitable "hi-fi" business. 

SONOTONE 
CORPORATION, ELMSFORD, N. Y. 

Write Department CS -46 for free cartridge replacement chart 
In Canada-A das Radio Corp., Ltd., 50 Wingold Ave., Toronto 
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KESTER 
KESTER 

:ems -try ® t® 
SOLDER 

KESTER SOLDER COMPANY 
4248 Wrightwood Avenue Chicago 39, Illinois 

Newark 5, New Jersey Brantford, Canada 

SOL 

Absolutely non -corrosive and 
non-conductive, KESTER 
"RESIN -FIVE" CORE SOLDER 

contains an activated type of 
resin that gives you that fast, 
positive action on all your 
jobs ... including the most 
difficult. 

AMPLIFIERS 
for Public Address 

I Backed by the 

' world's greatest 
performance 
record for 
power at 
low cost! ' 

1 

3 Popular Sizes 

10, 15 and 30 -watt 
power output. Avail- 
able with phonograph 
top or as a complete 
portable ready -to -use 
system including mi- 
crophone, speaker and 
case. Engineered for 
top performance and 
easy operation. A 
model for every need. 

I Send for FREE New Catalog! 

PRECISION ELECTRONICS, MC. 
9101-S King Ave., Franklin Park, III. ' 

' 

' Name 

' Address 

City Zone 
L106-55 

State 

I 

"I will not dance-not until 
you get a JENSEN NEEDLE 

for that machine !" 

Wow and Flutter 
(Continued from page 31) 

cps cycle tone can be obtained from 
the flutter meter itself. The tape is 
then played back to the meter; wow 
and flutter are read in the same man- 
ner as with records. 

The meter consists of a limiting - 
type tuned amplifier which feeds a 
signal of constant amplitude to a dis- 
criminator. The magnitude of fre- 
quency modulation present in the sig- 
nal is indicated by a vtvm calibrated 
in per cent. Although the amplifier 
within the meter is tuned to 3 kc, a 
1-kc signal may be used in lieu of 
3 kc; the limiting amplifier generates 
a third harmonic (3 kc) , which serves 
the same purpose as if a 3-kc signal 
were used. However, about 5 volts of 
1000 -cycle signal must be furnished 
for proper operation. 

'Scope may be connected to the 
output of the meter to obtain visual 
indication of the character of the wow 
and flutter. Usually the 'scope pat- 
tern can be used to identify such trou- 
bles as faulty gears, defective drive 
wheels (flat spots), bent shafts, worn 
bearings, eccentric capstans, etc. 

In addition to checking of sound 
reproducing devices, the wow and 
flutter meter can be used for meas- 
urement of variations in the speed of 
other types of mechanical, optical and 
magnetic recording, reproducing and 
information -storing equipment. 

Service Men using flutter meters 
can determine what makes and types 
of record and tape players are su- 
perior and what it takes to iron out 
flutter and wow. He will be substi- 
tuting precise electronic methods for 
the fallible human ear. 

Miniaturized phono cartridge which 
(top left and top right) consists of a 
miniature nylon case, 14' x 3/4", en- 
closing a ceramic generating element 
to which synthetic sapphire or na- 
tural diamond tips are directly con- 
nected. Three mounting mechanisms 
(lower left) are available: Fixed mount 
for single speed machines and turn- 
over, and turnover mounts for mul- 
tiple speed machines. Can be mounted 
into tone arm having standard 7/16", 
1/2", or 5/e" mounting centers. (Power 
Point; Electro -Voice, Inc.. Buchanan, 

Mich.) 
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Latest in Audio 

(Above) 
Turnover throwaway type ceramic 
phono cartridge with both osmium 
and sapphire needles. Snap -in action 
said to locate automatically the single 
needle repllacement in Droner align- 
ment. Cartridges available with one, 
two or three -mill size tip features. 
(American Microphone, affiliate of 
Elgin National Watch Co., Elgin, Ill.) 

(Below) 
Remote speaker with 4" speaker, a 
four -position switch and volume con- 
trol. Supplied with 35' of three -conduc- 
tor wire. With the remote speaker both 
remote speaker and TV speaker can be 
cut off; speaker at TV set can operate 
while the remote speaker becomes in- 
operative; both TV set speaker and 
the remote speaker can operate 
simultaneously; and remote speaker 
can operate while the TV set speaker 
will become inoperative. (Sutton 
Electronic Co., Inc., 426 W. Short St., 

Lexington, Ky.) 

There are many 
reasons why you 

should use 

QUAM 

SPEAKERS 

C0mes 

ask V ounM,t4,e qua¢tty Via, 

1),« aQQ ifmuc speak i,aeds 

QUAM-NICHOLS CO. 
232 East Marquette Road 

Chicago 37, Illinois 

Adjust -a -Cone® 
Suspension 

U -Shaped Pot 

Heavier Magnetic 
Structures 

Factory packaged 

Universal Mounting, 
Brackets 

Baked Aluminum 
Finish 

Listed in Counterfacts 
and Photofacts 

Your customer 
can hear 

the Quality 
that is built 
into every 
Quam Speaker 

(Left( 
Subminiature pm speaker (1 1/2" in 
diameter by 15/16" deep) designed 
primarily for transistorized circuitry. 
Magnet is Alnico 5; voice coil im- 
pedance is 10 ohms. Total weight of 
the unit is 17/8 ounces. (Argonne 
Electronics Manufacturing Corp., 27 
Thompson St., New York 13, N. Y.) 

(Right) 
12 -watt compound diffraction projec- 
tor with two coaxially-mounted dif- 
fraction horns that work from oppo- 
site sides of a single diaphragm. 
Acoustical application of optical slit 
diffraction principle is said to give 
120' sound distribution up to 10,000 
cps. (Model 847CDP; Electro -Voice, 

Inc., Buchanan, Mich.) 
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when 
you want it 

with an 

HERE'S WHAT YOU GET 

O63 High Stability ERIE Disc or 
Tubular Ceramicons 

O18 Popular Values 

OHandy, Convenient 18 Section 
Plastic Storage Case 1 4 ) Exceptional Value / ERIE Disc and Ceramicon Service Kits are also available 

HERE'S WHAT YOU SAVE 
REGULAR PRICE 

63 Piece ERIE Ceramicon 
Assortment $15.00 
18 Section Plastic Case 1.75 

Total Value $16.75 

YOU PAY $10.65 
YOU SAVE $ 6.10 

ORDER NOW 
From Your 

ERIE 

DISTRIBUTOR 

ERIE ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Moro Offices: ERIE, PA. 

r[,[10 v, ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

for service and lab- work 

PRINTED CIRCUIT 
OSCILLOSCOPE KIT 

FOR COLOR TVI 
OCheck the outstanding engineering design of 
this modern printed circuit Scope. Designed 

for color TV work, ideal for critical Laboratory ap- 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 1/ db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 5 
times the range usually offered. Will sync wave form 
display up to 5 Mc and better. Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail - retrace blanking am- 
plifier - voltage regulated power supply -3 step 
frequency compensated vertical input - low ca- 
pacity nylon bushings on panel terminals - plus a 
host of other fine features. Combines peak perform- 
ance and fine engineering features with low kit cost! 

esitied e T V 

SWEEP GENERATOR KIT 
ELECTRONIC SWEEP SYSTEM 

elA new Heathkit sweep generator covering all 
frequencies encountered in TV service work 

(color or monochrome). FM frequencies too! 4 Mc - 220 Mc on fundamentals, harmonics up to 880 
Mc. Smoothly controllable all -electronic sweep sys- 
tem. Nothing mechanical to vibrate or wear out. 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-60 Mc on fundamentals and 57- 
1/30 Mc on calibrated harmonics. Plug-in crystal in- 
cluded. Blanking and phasing controls-automatic 
constant amplitude output circuit - efficient atten- 
uation - maximum RF output well over .1 volt - 
vastly improved linearity. Easily your best buy in 
sweep generators. - 

MODEL 
0-10 

$6950 

Shpg. Wt. 
27 lbs. 

MODEL 
TS -4 

$4950 

Shpg. Wt. 
16 lbs. 

COMPANY 
A SUBSIDIARY OF DAYSTROM, INC. 

BENTON HARBOR 11, MICH. 

WRITE FOR FREE CATALOG 
...COMPLETE INFORMATION 

Servicing Helps 

(Continued from page 34) 

the aft voltage and show up in the 
picture as a bending or weaving. 

The selenium rectifier adapts readi- 
ly into printed circuit wiring, or to 
the conventional wired -in chassis. 

Electrolytic Capacitor Rotation 

ELECTROLYTICS installed in radio and 
TV sets require periodic use to keep 
them in good working condition. 
However, many fail to realize that 
the same constant reforming tech- 
nique is required for electrolytics in 

stock. The shelf life of such capaci- 
tors is about six months. 

It is therefore extremely important 
that the stock be used up on a first - 

bought, first -used basis. If reforma- 
tion is necessary, the capacitors 
should be connected to the B+ sup- 

ply from any TV or radio set that 
will deliver a voltage as high as they 
are to be used on. A current -limiting 
resistor should be placed in series 

during the reforming process to limit 

the current to not more than about 
5 milliamperes. 

Let us suppose that 450 v is the 
B+ supply. Even with a shorted ca- 

pacitor, the resistor should limit the 
current to 5 ma; 5 ma is 5 X 10-3 

ampere. Thus, the ohmage is 450/(5 
x 10-3) = 90 x 103 = 90,000 ohms. 
Since the wattage dissipated is PR, 
V = (5 x 10-3)2 x 90 x 103 = 
2.25 x 10-s or well under a half watt. 
Therefore, one should reform for 

about 10 hours or so, depending upon 
the voltage drop across the resistor; 
less than 10% of the total B+ should 
appear across the resistor. 

NEDA TRIBUTE 

Harry Resnick (right), president of 
the Channel Master Corp., accepting 
a plaque, in behalf of his brothers 
Joe and Lou Resnick, founders and 
owners of the company, from NEDA's 
board chairman, Aaron Lippman, in 
recognition of: "their personal integ- 
rity and unfailing efforts to advance 
the interests of the electronics indus- 
try." The occasion of the presentation 
was a testimonial dinner given in 
honor of the Resnicks for their service 
to the Ellenville community by com- 
munity leaders, friends, neighbors, 

business associates, and employees. 
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PERSONNEL 
RICHARD A. KLEINE is now sales man- 
ager of the Rohn Manufacturing Co., 
Peoria, Ill. 

Richard A. Kleine R. D. Gawne 

RUSSELL D. GAWNE has been appointed 
general sales manager of General Cement 
Manufacturing Co., Rockford, Ill. For- 
merly sales manager of the G -C Elec- 
tronics division, Gawne will now be in 
charge of sales for the parent company 
as well as all divisions; others include 
Telco Electronics and Television Hard- 
ware Manufacturing Co. 

O 0 o 

ALBERT COUMONT, formerly service co- 
ordinator and staff assistant to the parts 
division of RETMA, has joined the 
Sprague Products Co., North Adams, 
Mass. 

O o 0 

ARTHUR Z. ADELMAN has rejoined the 
Leon L. Adelman Co., 25 Chittenden 
Ave., New York 23, N. Y., after a tour 
of duty with the United States Army. 

O 0 

EDWARD BERLIANT is now president of 
the newly formed Ebcor Electronics Co., 
Inc., 87 Merrick Road, Baldwin, N. Y., 
engaged in packaging and distribution 
of Dow -Corning silicone products mar- 
keted under the trade names of Silikone 
and Sil-Lube. Company also manufac- 
tures marine radiotelephone antennas, 
antenna conversion kits, test equipment, 
tools, pin straighteners and other Service 
Man aids. . . . ROBERT M. KUHN will 
serve as vice president. 

O 0 0 

W. RoPP TRIPLETT, has been named 
president of the Triplett Electrical 
Instrument Co., Bluffton, O.; he was for- 
merly general manager. . . . RAY L. 
TRIPLETT, founder, has resigned as presi- 
dent to become chairman of the board 
of directors. 

W. Ropp Triplett (center) receiving 
congratulations on becoming prexy 
from Norman Triplett (right), sales 
manager, and M. Morris Triplett, vice 

president in charge of engineering. 

Time for 
REPLACEMENT? 

Speakers is our prime business and we 

supply more of the BEST manufacturers of original 
equipment. Since we have quality replacement speakers for any 

and every application ... you will actually better the original 
sound with OXFORD SPEAKERS. 

Why wait ... find out TODAY why more and more servicemen are 

switching to OXFORD SPEAKERS ... when it's time for replacement! 

Our latest catalog is available . . . write today! 

...at better jobbers! 

OXFORD ELECTRIC CORPORATION 
Distributor Sales Division 

556 West Monroe Street, Chicago 6, III. 
In Canada: Atlas Radio Corp., Ltd., Toronto 

Export: Roburn Agencies, New York City 

J. P. BROCKI has been appointed TV 
service manager of the TV and broad- 
cast receiver division of Bendix Aviation 
Corp. 

O o 0 

LEE BALLENCEE, JR., has joined CBS- 
Hytron, 32 Green St., Newark 2, N. J., 
as eastern district sales manager. . . . 

HERBERT L. REICHERT is ROW midwest 
regional manager for CBS-Hytron Sales 
Corp., 4935 W. Fullerton Ave., Chicago, 
Ill. 

O 0 o 

JAMES H. CARMINE has retired as presi- 
dent of Philco Corp., Philadelphia 34, 
Pa. . JAMES M. SKINNER, JR., Will 
succeed him. 

HAROLD F. CooK is now director of ad- 
vertising and market research of Tung - 
Sol Electric. R. M. ANDREWS has been 
named manager of ad and sales promo- 
tion for electronic products; E. G. 
HAZELTINE, manager of ad and sales pro- 
motion for automotive products, and G. 
A. MORCAN, manager of market research. 

Left to right: H. F. Cook, R. M. Andrews, 
E. G. Hazeltine and G. A. Morgan. 
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FRINGE ... COMMUNITY -TV Antenna Installation Tips 

UHF -VHF ANTENNA DIGEST 
DESIGN APPLICATION INSTALLATION SERVICE 

ANTENNAS located in a diffraction 
zone ( where the signal is diffracted 
from the curve of the earth and the 
signal decreases rapidly with dis- 
tance) which may be from 40 to 80 
miles away from the transmitter, are 
the key to more gain. Also, tests have 
revealed that receiver output increases 
rapidly with increased elevation of 
the antenna, at least up to several 
hundred feet. It is in this area that 
we find medium fringe and corn - 
triunity -TV installations. 

At greater distances the signals 
available through diffraction around 
the earth become extremely weak, and 
reception might be expected to be 
non-existent. But tests have indicated 
that signals do exist at distances far 
greater than one would expect. The 

zone in which this occurs is known as 
the scatter or radio twilight zone. 

In the scatter region (distances 
greater than 120 miles) experiment 
has shown that very little is gained 
by increasing antenna elevation above 
5 wavelengths. However, increasing 
the gain of the receiving antenna 
works essentially as well as it does in 
zones nearer to the transmitter. 

The variation of signal strength be- 
tween day and night is due largely 
to the variation of moisture gradient. 
In the early evening on a still, clear 
night the ground and the air near the 
ground may cool off much more 
rapidly than the air high above the 

*Based on NCTA-conference analysis 
report prepared by Lester C. Smith, 
chief engineer Spencer -Kennedy Labs. 

ground. Thus the moisture content 
near the ground may increase more 
rapidly than the moisture content at 
higher elevation. 

At times, when a brisk wind is 
blowing, the air is thoroughly mixed, 
and the refraction gradient index will 
most probably resemble that of the 
standard atmosphere. As a conse- 
quence, reception may be expected 
to be only moderately good during 
times of a brisk wind. 

Ionospheric reflection must also al- 
ways be considered in DX TV recep- 
tion. The frequencies used for TV 
are so high that reflection by the 
ionosphere, the phenomenon so im- 
portant between 2 to 20 mc, is quite 
uncommon. Very long distance recep- 
tion sometimes observed is not usually 
due to ionospheric reflection, but 
more likely due to super -refraction. 
During periods of extremely high sun- 
spot activity, brief moments of long 
distance reception due to ionospheric 
reflection can occur on lower channels. 

Another installation factor to con- 
sider are obstacles such as mountain 
ridges or peaks between the trans- 
mitter and receiver, so located that 
the signal strength at the ridges is 
very high. One will find that at 
particular locations in the shadow 
of this ridge, the signal strength 
will be somewhat higher than one 
would expect without the obsta- 
cle. This phenomenon has been de- 
scribed as obstacle gain or knife-edge 

(Continued on page 63) 

Roof mounting device with walk-up 
drop -lock feature which enables one 
to walk the antenna mast from a 
horizontal position to a vertical posi- 
tion in the mounting, without the 
necessity of removing and replacing 
any bolts or nuts which hold the mast 
socket. As the mast is elevated to a 
vertical position device allows mast 
to drop and lock at that point. (South 
River Metal Products Co., Inc., 377-379 

Turnpike, South River, N. J.) 

High to low -channel vhf crystal -con- 
trolled converter for community -TV. 
Unit is said to supply over 33 -db gain 
through a low -noise grounded -grid 
amplifying circuit. Up to L volt rms 
maximum output available at either 
of two 75 -ohm outlet fittings. A third 
75 -ohm fitting handles input from 
high channel yagi antenna. (Model 
MVC; Blonder -Tongue Lab. Inc., 

526-536 N. Ave., Westfield, N. J.) 

Antenna said to be custom -designed 
to reject co -channel interference on 
channel specified. Rear section incor- 
porates a poly -phase dipole with re- 
flector custom -cut to pick up the of- 
fending channel in phase opposition 
to the forward section. The resultant 
signals are combined in a harness. 
(Shut -Out Helix; JFD Manufacturing 
Co., Inc.. 6101 16 Ave., Brooklyn 4, 

N. Y.) 
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how long would it take you 

to solve this service problem? 

SYMPTOM: Sound bars in the pic- 

ture. Bars vary in intensity and position 

according to the audio being transmitted. 

Need for alignment has been established. 

Valuable time can be spent searching for alignment points, adjustments and 
frequencies if you are relying on hit-or-miss methods or incomplete service data. With a 

PHOTOFACT Folder by your side you have all the information in just minutes. Here's why: 

ALIGNMENT INSTRUCTIONS 
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SERVICING IN THE FIELD 

SOUND IF DETECTOR BUZZ ADJUSTMENT 

To eliminate sound IF detector buzz, adjust the ratio 
detector secondary slug (All) located on top of chassis. 
(See tube placement chart). 

MONEY BACK 
GUARANTEE! 

Got a tough repair? Try this-at Howard W. Sams' 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on' the actual repair. If PHOTO - 
FACT doesn't save you time, doesn't make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direct to him and he'll refund your purchase price 
promptly. GET THE PROOF FOR YOURSELF- 
TRY PHOTOFACT NOWI 

In just seconds, you find the complete Alignment Instructions. 
It's in every PHOTOFACT Folder, in the form of an easy -to -use 
chart*, with step-by-step instructions. It gives frequencies, 
adjustments, connection points for oscilloscope or VTVM, 
dummy antenna and detectors required, and oscilloscope 
response curves with marker frequencies and placement. When- 
ever possible, instructions are given for using either an oscillo- 
scope or a VTVM. 

Adjustments called for in the alignment chart are readily 
located by reference to chassis photographs* with call -outs 
keyed to alignment chart and Standard Notation Schematic*. 
In minutes, you make the video IF alignment and eliminate 
the sound bars. 

To eliminate the buzz, you can either follow the alignment 
chart for a complete sound IF alignment or, as advised in the 
Field Servicing notes on this model, merely adjust the ratio 
detector, A-11. For speedy reference to this adjustment as well 
as to other service adjustments and picture tube removal or 
safety glass cleaning, see the Servicing In the Field* notes. 
They save you even more time. 

From start to finish, you solve your service problems 
in just minutes...you service more sets and earn more daily 

with PHOTOFACT by your side! 

free 

Send for Sams' INDEX TO 
PHOTOFACT FOLDERS- 
your guide to virtually any 
receiver model ever to come 
into your shop; helps you 
locate the proper PHOTO - 
FACT Folder you need to 
solve any service problem 
on any model. You'll want 
this valuable reference 
guide. Send coupon now. 

*One of 32 features found exclusively In 
PHOTOFACT-the world's finest service data 
covering over 20,000 TV and radio models 

HOWARD W. SAMS & CO., INC. 

Howard W. Sams & Co., Inc. 

2207 E. 46th St., Indianapolis 5, Ind. 

Send FREE Index to PHOTOFACT Folders 
I am a Service Technician 

Name 

Address 

City Zone State j 
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IDEAL FOR: 

HOMES 

4 -UNIT DWELLINGS 

MOTELS 

STORES 
`LjS 
t:.. 

iss Lis 

MOSLEY 904 L.t.. 
4 SET COUPLER 

sEr e 

The new Mosley Type 904, 4-Set TV Coupler is es- 
pecially designed for metropolitan television areas 
... the major multi -set market! 

A bridging type resistive circuit distributes the 
signal equally to each output and provides effective 
isolation between sets to eliminate interaction. Signal 
transfer is excellent due to the constant impedance 
design. 

The Mosley 4-Set Coupler will serve in a multitude 
of uses where it is neither necessary nor economically 
feasible to use amplifying distribution systems. Its low 
cost will appeal to your customers and the simplicity of 
installation means extra profits ... for you! 

AT YOUR PARTS JOBBER 

MOSLEY ELECTRONICS, Inc. 
8622 St. Charles Rock Rd., St. Louis 14, Missouri 

POPULAR 

WITH 

SERVICEMEN ILLINOIS /i7/D11-PAK 
CAPACITOR KITS 

Servicemen go for the new ILLINOIS "HANDEE-PAK" 
Capacitor Kit assortments because they take up little room 
in the service kit-are easily identified and since they are 
hermetically sealed in polyethylene bags, the capacitors are 
always factory fresh and clean. 
Each PAPER CAPACITOR KIT is made up of 10 assorted 
new Type ITC Ceramic Cased Paper Capacitors of the ca- 
pacity and voltage ratings most used by servicemen. The 
ELECTROLYTIC KITS consist of 5 popular types. 

LOOK FOR THEM ON THE NEW JOBBER COUNTER RACKS 

New ILLINOIS "HANDEE-PAKS" are available at most better 
jobbers-carry a few "HANDEE-PAKS" in your service kit 
They are the ultimate in packaging, convenience and reliability. 

ILLINOIS CONDENSER CO. 
1616 N. THROOP STREET CHICAGO 22, ILLINOIS 

TV Parts ... Accessories 
RAM FLYBACK AND 90° DEFLECTION 

YOKE REPLACEMENTS 

Two flyback replacement transformers, 
X128 and X129, have been announced 
by RAM Electronics Sales Co., S. Buck- 
hout St., Irvington, N. Y. 

X128 is for replacement of RCA fly - 
backs 78201, 78810, 79145, 79736, 
79879 and 100860; X129 for Admiral 
flybacks 79C60-2,-3,-4 and -5. 

Two 90° deflection yokes, Y90F12/47 
and Y90F19/43, designed, it is claimed, 
to eliminate pin -cushioning and edge -to - 
edge focusing and featuring a vinyl in- 
sulator between horizontal and vertical 
coils for longer life, have also been intro- 
duced by RAM. 

RAYPAR REPLACEMENT 
TRANSFORMERS 

A line of replacement transformers for 
TV sets has been announced by Raypar, 
Inc., 7800 W. Addison St., Chicago, Ill. 

a o o 

ITERNATIONAL TV REMOTE CONTROL 

A TV remote control tuner, it, that 
allows viewer to switch channels and 
fine-tune the TV picture automatically, 
has been introduced by ITernational TV 
Remote Control Co., 2310 S. La Cienega 
Blvd., Los Angeles 34, Calif. 

When .. . 

You Change Your Address 

Be sure to notify the Subscription 
Department of SERVICE at 52 Vander- 
bilt Avenue, New York 17, N. Y., giving 
the old as well as the new address, 
enclose address labels from your last 
SERVICE copy, and do this at least 

four weeks in advance. 

The Post Office Department does 
not forward magazines unless you pay 
additional postage, and we cannot 
duplicate copies mailed to the old 
address. 

We ask your cooperation. 

FTR HIGH -CURRENT DENSITY 
SELENIUM RECTIFIERS 

A line of high current density seleni- 
um rectifiers for TV receiver applications, 
said to be substantially smaller and 
lighter than conventional selenium stacks 
with the same ratings, has been devel- 
oped by the Federal Telephone and 
Radio Co., 100 Kingsland Rd., Clifton, 
N. J. 

The length of a 350 ma ( output dc) 
high -current density model is 2"; con- 
ventional type would be 2á2". Cell size 
of new type is 134" square; conventional 
cells are 194" square. 

Shown at left below is one of the new 
rectifiers compared to a rectifier of con- 
ventional size. 
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COMPONENTS 

COLMAN 6 -VOLT DROPPING RESISTOR 

A 6 -volt dropping resistor, permitting 
installation of 6 -volt accessories in 12 -volt 
auto electrical systems, has been intro- 
duced by Colman Tool and Machine Co., 
P. O. Box 7026, Amarillo, Tex. 

Resistor works with 6 -volt equipment 
drawing from 2.5 to 9 amps. 

it a o 

CLAROSTAT INDIVIDUAL 
LOUDSPEAKER VOLUME CONTROLS 

Two individual loudspeaker controls, 
CM17084 and CM17083 (series 43), for 
drive-in theatre installations using RCA, 
Motiograph or International equipment, 
have been introduced by the Clarostat 
Manufacturing Co., Inc., Dover, N. H. 

CM17084 is a rheostat with tapered 
winding. Left hand terminal is a dummy; 
can be used as a tie paint if needed. 
When control is rotated to fall ccw posi- 
tion, wiper arm leaves the winding, mak- 
ing it an off position. 

CM17083 is a 50 -ohm linear rheostat 
with off position in full ccw rotation; also 
has a dummy left hand terminal. Both 
controls have %h' round 2" shaft and %" 

mounting bushing. 
c a º 

IRC 2 -WATT RHEOSTAT POT 

A 2-w rheostat potentiometer, 2W, for 
use on outdoor movie speaker controls, 
test and measuring instrument controls, 
has been announced by International 
Resistance Co., 401 N. Broad St., Phila- 
delphia 8, Pa. 

Resistance ( alloy wire) element is said 
to be uniformly wound. 

Further details in bulletin A-3. 

AEROVOX PRINTED WIRING 
RIGHT-ANGLE TUBE SOCKETS 

Right-angle tube sockets with silver- 
plated contacts for printed -wiring assem- 
blies, have been introduced by Pacific 
Coast Div., Aerovox Corp., 2724 S. Peck 
St., Monrovia, Calif. 

Available in four 7 and 9 -pin versions; 
A for general-purpose applications; AX 
for special applications requiring extra 
rigidity; B same as A, but with tube 
shield; and BX, same as AX, but with 
tube shield. 

Ask "The Man on the Roof" why he prefers 

How valuable is a Serviceman's time? 5e a minute? 
... 7e a minute? ... 10e a minute? 

South River's 

MOUNTS IN 
2 SIMPLE STEPS 

1. Encircle chimney with 
banding and thread 
through slotted shaft. 

2. Tighten banding with 
\\7.wrench. 

New Ratchet Type Chimney 
Mount Saves 10 Minutes 
Per Installation! 
It's the fastest, simplest, most convenient 
ever manufactured! 
Mounting is factory assembled with band at- 
tached. No assembly of eyebolts, banding, band- 
ing clips, nuts, etc., is necessary for chimney 
mounting. 

South River's New Ratchet Type 
Chimney Mount is 8 WAYS BETTER: 

1, Heavy gauge steel construction. 
2, Banding naturally unwinds for easy mounting. 

No troublesome watchspring effect! 
3, Embossed and welded for extra rigidity 

and strength I 
4, Ratchet of aircraft type aluminum, forged 

and heat -treated for maximum toughness and 
strength. 

5, Fine ratchet teeth insure positive tightening 
of banding. 

6, Banding is factory assembled to mounting. 
7, Zinc plated, golden iridite finish. 
8, Available with galvanized banding (Model RT) 

or stainless steel banding (Model RT -ST). 

RATCHET 
GUY WIRE 
TIGHTENER 

Eliminates turn- 
buckles! Fastens to 
wall or roof with 
screws. Extra space 

between tightening shaft and base per- 
mits large tightening capacity. Same - 
sturdy construction as ratchet chim- 
ney mount. 

HIGH STRENGTH 
ALUMINUM GUY 
CABLE, HIGHLY 

CORROSION 
RESISTANT 

Special 56S Alclad 
- 4- alloy. 7 strands, 17 

gauge specially tempered and normal- 
ized. Special tight weave. Will not 
rust or stain. Specifically for guying 
use. Breaking strength: approx. 500 
lbs. pull. Boxed in 100 ft. coils or 
ten 100 ft. coils, interconnected, 1000 
ft, to box. 

METAL PRODUCTS CO., INC. 
South River, New Jersey 

PIONEER MANUFACTURER AND OUTSTANDING PRODUCER OF THE FINEST LINE OF ANTENNA MOUNTING ACCESSORIES 

WRITE FOR OUR NEW 1956 CATALOG 

GUARDIAN SWITCHING RELAY 

A totally -enclosed switching device, 
Reloid, actuated by a plunger that com- 
bines functions of relay and solenoid, has 
been announced by Guardian Electric 
Manufacturing Co., 1621 W. Walnut St., 
Chicago 12, 111. 

Three contact leads are equipped with 
AMP or Douglas type terminals; coil has 
two AMP terminals. Available for any 
voltage from 6 to 115, ac or dc. Con- 
tacts are rated up to 8 amps at 115 v, 
non -inductive. Standard contact corn- 
bination is single pole, double break. 
Measures 2 11/32" x 1 7/32" x 1 7/32". 

TRU-OHM VITREOUS RESISTORS 

Small vitreous axial -lead resistors, said 
to be capable of continuous operation at 
300°C and same power dissipation as 
larger counterparts, have been developed 
by Tm -Ohm Products, division of Model 
Engineering and Manufacturing Co., 
2800 N. Milwaukee Ave., Chicago, Ill. 

Units are constructed of ceramic cores 
with alloy caps with integral leads 
pressed on. Core assembly is wound to 
proper resistance; junction of resistance 
element is silver brazed and coated with 
vitreous enamel which is fired at high 
temperature. Available in 3, 5 and 10 w 
sizes. 
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E/CO 84 Withers St., Brooklyn 11, N. Y. S4 

SAVE ME 50% on precision instruments- 

send FREE CATALOG on EICO's 46 models 

in factory -wired and kit form. 
My Name 

Address 

City Zone State 

"fw'COLOR 

ab 

Features DC Amplifiers! 

and Black -&-White 
DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 
#460 
Factorywired 

and tested f12958 
;7985 

Also available as kit I 7 

Flat from DC -4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; Z 3 megs; direct -cou- 
pled & push-pull thrnout; K -follower coupling bet. 
stages; 4 -step freq-compensated attenuator up to 
1000:1. SWEEP: perfectly linear 10 cps -100 kc (ext. 
cap. for range to I cps); pre-set TV V & H positions 
(30 & 7875 cps); auto. sync. ampi. & lim. PLUS: 
direct or cap. coupling; bal. or unbal. inputs; edge - 
lit engraved lucite graph screen; dimmer; filter; 
bezel fits std photo equipt. High intensity trace 
CRT. 0.06 usec rise time. Push-pull hor. amps., flat 
to 400 kc, sens. 0.6 rms mv/in. Built-in volt. calib. 
Z-axis mod. Sawtooth & 60 cps outputs. Astig. con- 
trol. Retrace blanking.Phasing control. 

BEFORE you buy ANY instruments-get the 
FACTS on the money -saving, high -precision 
RICO line. Fill in coupon for FREE cata- 
log & name of your nearby distributor. 

L!84 Withers St., Brooklyn 11, N. Y. 

Z- Prices 5% higher on West Coast 
E/CO 

SERVICE will be in 

Display Room 611 

At the Electronics Parts Show 

Conrad Hilton Hotel 

In Chicago, May 21 to 24 

Service Engineering 
(Continued from page 26 ) 

nection at the antenna. The proba- 
bility of such a defect occurring would 
be considerably reduced, if care in 
installation is taken to insure that the 
braid is held firmly in the connector, 
and that all of the slack has been re- 
moved before cutting the center con- 
ductor. 

When the line is terminated in a 
pure resistive load we would expect, 
if nothing was wrong, to obtain a 
standing wave ratio of 1:1 or better. 
Usually we find that the swr is some- 
what above this, in the neighborhood 
of 2:1. Should the swr increase sub- 
stantially higher, then one can expect 
to find a defect in the antenna. 

As noted previously one should 
bring into play the act of isolation, for 
should we terminate the line in a re- 
sistive load and find the swr to be in 
the neighborhood of 1:1, then we 
know the problem is in the antenna. 

ANTENNA TECHNICAL FORUM 

At recent technical forum conducted 
for TV Consumers Association of New 
Jersey by Brach Manufacturing 
corp.; Les Dooner, senior project en 
gineer of Brach, demonstrating ro- 
tator to members of the group. At 
right is Jack Keough in charge of 
Brach sales promotion program, and 

Jerome Berger, plant manager. 

years in preparation 

, ,s .HERE 
THECATALOG 
YOU'VECAT SEEN 
Wa1rING EOR! 

ELECTRA-CRAFT Appl. Co. 
348 West 42nd Street, New York 36, N. Y. 
To cover postage and handling we herewith send you 25c for which we are 
to receive copy of Catalogue No. 55A without delay, which illustrates and 
describes parts of over 72 small appliance manufacturers. 

Company 
Address 
City State 

Zone 
Type of Business 
Signed Title 

DON'T DELAY! 

Fill In and Mail 
This Coupon 

NOW! 
and be sure of 

obtaining YOUR copy 

KENCO KATE SAYS 

'tNO 
INSTALLATION 

PROBLEMS 
when you use 

KENCO 
MOUNTS" 

Aluminum Snap -in 
Wall Brackets 

Made of heavy gauge high 
strength aluminum alloy. Snap - 
in feature eliminates holding of 
mast while applying hardware. 
Carriage bolts throughout for 
easy installation. Full thread 
hex head lag screws permit use 
of ratchet or speed wrench. 

Available with Stainless Steel 
Hardware (optional at slight 
extra cost). 

For information on the com- 
plete Kenco line write Dept. S. 

KENWOOD ENGINEERING co., INC. 

Kenilworth, New Jersey 

F.C.C. LICENSE 
QUICKLY! 

Correspondence or Residence Preparation 
for FCC Examinations. Results Guaranteed. 

Our specialty is preparing you to pass FCC 
license examinations. Beginners get 2nd class li- 
cense in 8 weeks, 1st class in 4 additional weeks. 
Students with background often finish more 
rapidly. 

A few of our recent graduates. 
Here's proof! the class of license they got. 

and how long it took them: 
Class of 
license Weeks 

Irvin Gemora, 5008 Pembridge, Baltimore 1st 8 
W. C. Goodall, 500 Forest BI., Indianapolis 1st 10 
Dick Johnson, 1756 P St., N.W., Washington Ist 9 
Robert LaVoy, 247 Rochelle Rd., Toledo, O 1st 11 
John Marques, RFD 1, Hummelsrown, Pa 1st 14 
P. Martinez, 1013 N. Alvarado, Los Angeles lst 13 
Jack Sanders, 118 Nagle, Harrisburg, Pa 1st 11 
Brent Shriver, 158 E. 136, Hawthrone, Cal 2nd 5 
J. Yeardley, 500 Lynn Pl., Falls Church, Va...1st 13 

learn by Mail or in Residence 

Correspondence training from Washington, D. C. 
DAY and EVENING resident classes held in 
Hollywood, Calif., and Washington, D. C. Enter 
any course you choose. 

OUR GUARANTEE 
If you should fail the FCC 
exam after finishing our 
course, we guarantee to 
give you additional train- 
ing at NO ADDITIONAL 
COST. Read details in our 
free booklet. 

FCC-TYPE EXAMS 
FCC -type tests ere used 
throughout the Grantham 
course. Constant - practice 
with these FCC -type tests 
helps you prepare for the 
actual FCC examination. 

Write for our free booklet, telling how you 
can get' your commercial FCC license quickly. 
There is no obligation and no salesman will call. 

Grantham School, Desk. 9 

821 19th Street, N.W. OR 5910 S Blvd. 
Washington, D. C. Hollywood 28, Calif. 
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INSTRUMENTS 
B&K TUBE TESTER FLOOR STAND 

A floor stand, for use with the Dyna- 
Quik 500 tube tester, has been made 
available by B&K Manufacturing Co., 
3726 N. Southport Ave., Chicago 13, Ill. 

Unit, it is said, makes a one-piece per- 
manent tube tester and vendor. Stand 
may be purchased by itself or with Dyna- 
Quik 500 installed. Has six drawers that 
hold more than 600 separated tubes. 
Supplied with lock. Measures 223k" wide 
x 1411" deep x 4114" high. 

a o o 

TRICRAFT TUBE ANALYZER 

A tube analyzer, 200, said to check 
standard octal, loktal, 7 and 9 -pin minia- 
ture and TV picture tubes for emission 
gas, shorts, opens, microphonics and fila- 
ment continuity, has been introduced by 
Tricraft Products Corp., 1535 N. Ash- 
land, Chicago 22, Ill. 

Elements are checked independently; 
no elements are tied together during test. 

* 0 0 

DONNER SINE WAVE GENERATOR 

A sine wave generator, 1200, which is 
said to generate pure sinusoids from 1 

cps to 1 me ( plus overlap) in 6 -decade 
ranges, for communications, audio and 
lab testing, has been introduced by the 
Donner Scientific Co., 2829 Seventh St., 
Berkeley 10, Calif. 

Distortion is claimed to be less than 
.1% for any frequency or amplitude. Out- 
put impedance of 600 ohms is constant 
for any setting of > amplitude control. 
Signal, 0 to 8 y rms, contains no do Com- 
ponent. Stable amplitude, freedom from 
drift and calibration accuracy are said to 
be assured by a fully regulated power 
supply and generous negative feedback. 
Uses frequency -generator circuit requir- 
ing two tubes, etched circuits and minia- 
turized components. 

from the VOICE OF AUTHORITY IN SWEEPS... I 
- r S-4 , 

RAM Electronics Sales Co. , 

Irvington, New YorkI I 

L 

B 

( SendOOK. me FREE 1956 RAM "PIX-A-FAULTS" 1 

TV FAULTS 1 ASTI i Firme 

Street 

TREE RAM BOOK SHOWS HOW! ¡ city Zone state _. I 

Typical latest field -proven servicing data you'll find in your RAM book: 

SPOT and FIX 

FAULT: "Ringing." 
CAUSE: Incorrect value of balancing 

R -C network across one-half of H. 

Yoke winding. 
(A): H. Yoke current wave -form. 

Obtained by connecting scope 
across 10 -ohm resistor inserted 
in series. 

FAULT: Picture compression and 
stretching. 

CAUSE: Capacitance value of boost 
capacitor (connected to linearity 
coil) too low. 

(B): H. Yoke current wave -form. 
Leaky boost capacitor could cause 
similar effect. 

FAULT: Picture stretching at left 
and compression at right. 

CAUSE: 0.02 mf boost capacitor 
(connected to linearity coil) used 
instead of 0.1 mf capacitor. 

(D): H. Yoke current wave -form. 

For over 10 years, RAM has specialized and pioneered in sweeps exclu- 
sively. RAM designs them, makes them, counsels TV set manufacturers 
on them, field -services them, educates Servicemen on them - leads the 
industry. 
No one but RAM can bring you such proven data - as shown here and 
in the RAM Manual. In manufacturing know-how and field experience, 
you can depend on RAM for .. . 

THE VOICE OF AUTHORITY IN SWEEPS 
Send coupon today - get the BEST information from the FORE- 

MOST manufacturer now! 

R A ¡VI ELECTRONICS SALES CO. Irvington, N. Y. 

Canadian Sales Division: Telequipment Mfg. Co., Ltd., Ontario 

Export Dept: Doge Corp., 219 E. 44 St., New York, N. Y. 

TELCO TELEVISION HARDWARE 
AT YOUR DISTRIBUTOR 

WRITE for your TELCO Catalog or ask your supplier. FREE! 

TELCO TV STAND-OFF 
All-aluminum;wood-screw; 

3' long. 
No. 8027-A 

TELCO SNAP -IN 
CHIMNEY MOUNT 

Fits masts to 1 '," dia. 

No. 8610 

TELCO GALV. STEEL 

ANTENNA MASTS 
Hot dipped, 1' ," OD x 5' 

crimped end. 

No. 9013 

TELCO MAST STRAP 
STAND-OFF 

Alum. screw -eye; 9" strap; 
3'<," long. 

No. 8253-A 

TELCO J V PLASTIC 
PLIERS 

Rugged, insulated, shock- 
proof. 

No. 8387 

TELCO DELUXE 
UNIVERSAL 

SWING BRACKET 
All aluminum; fits 1'.¿" 

masts. 
No. 8000 

TELCO E -Z KANT -STRIP 
MAST STAND-OFF 

In -line 7' , gale. strap. 
No. EZ -8258 

TELCO 300 -OHM 
LEAD-IN TOOL 

Slot, strip, cut, crimp lugs. 
No. 9220 

TELCO GROUND ROD 
Heavy copper plated; 4' 

long, ?,i" dia. 
No. 8929 

TELCO DUPLEX 
LINE CONNECTOR 
Connects two leads to 

TV set. 

No. 8221 

TELCO 6 -PACK LIGHT- 
NING ARRESTORS 

Six for quick. handy use. 
No. 8642-6P 

TELCO 2 -SET 
TV COUPLER 

Couple two sets to one 
antenna. 

No. 8920 
TELEVISION HARDWARE MFG e CO. 

Division of General Cement Mfg. Co., 901 Taylor Avenue Rockford, Illinois 
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don't do it 
the hard way! 

ROTARY CABLE STRIPPER 
Model S-1 

Ara Ea -ley 

as Slca orierri.cy 

a Pooch 
FAST 

ACCURATE CLEAN 

and Practically AUTOMATIC 

Cuts and strips the outer covering of coax 
cable without injuring the shielding. 

Cuts the shielding without pulling, fray- 
ing or unbraiding. 

Cuts and strips the inner insulation and ... 
Measures just the right length of lead 
desired. 

Ideal for stripping all insulated wire and 
cable -as well as non-metallic tubing. 

-and its ONLY 375 
LIST 

A Must For Your Kit - 
Get One Today 

at your Parts Distributor. 

BLONDER -TONGUE LABORATORIES, INC. 

Dept. JD -S, Westfield, New Jersey 

1 I 

Manufacturers of TV Cameras, 
TV Amplifiers, Boosters, 
UHF Converters, TV Accessories 
and Originators of the Masterline 
and 'Add -A -Unit' 
Master TV Systems. 

INSTRUMENTS 
SECO INTERMITTENT CHECKER 

An intermittent checker, Monitron, 
which sounds an alarm ( audio tone) in 
case of a break in signal path, has been 
developed by Seco Manufacturing Co., 
5015 Penn Ave. S., Minneapolis, Minn. 

A dual electron -ray indicator tube 
serves to monitor signal level indepen- 
dently of alarm circuits; an indicator 
lamp also lights in channel under test in 
which failure occurs. Unit is said to trace 
signals and localize intermittent problems 
on any steady -signal carrying circuit, 
monitor two different circuits simultane- 
ously, and make point-to-point gain mea- 
surements. 

a 

PHAOSTRON VOM 

A vom, 666, said to be fused to pre- 
vent most common burnouts and instru- 
ment damage through misuse, has been 
developed by Phaostron Instrument and 
Electronic Co., 151 Pasadena Ave., South 
Pasadena, Calif. 

An overload signal light warns operator 
of overloads or incorrect polarity. Two 
jacks are used for all measurements. Ac 
current ranges are from 1.5 ma to 15 
amp; dc current from 50 microamps to 
15 amps; dc voltage from 1.5 to 1500 at 
20,000 ohms/volt; ac voltage from 1.5 to 
1500 at 2000 ohms/volt; db from -10 to 
+50; and resistance from .25 ohm to 10 
megohms. 

* * a 

FUTURAMIC SIGNAL TRACER PROBE 

A signal tracer probe, 262, for use on 
20,000 ohms/volt vom's to permit check- 
ing of ac waveform voltages in horizontal 
and vertical -oscillator circuits, drive volt- 
age to horizontal output tube, sweep - 
circuit output, local oscillator operation, 
sync circuit signals, if output and audio 
signals, has been introduced by Futur - 
amie Co., 2500 W. 23rd St., Chicago. 

a a a 

VIDAIRE PIX TUBE SHORT REMOVER - 
REJUVENATOR 

A picture -tube short remover and re- 
juvenator, Vitalyzer VL-55, has been an- 
nounced by Vidaire Electronics Manufac- 
turing Corp., Lynbrook, N. Y. 

Unit is claimed to remove cathode -to - 
filament and cathode -to -grid shorts and 
rejuvenate weak pix tubes. Picture tube 
does not have to be removed from 
cabinet. 

1)t: 
TV 

VOLTAGE 

REGULATOR 

10 Volt Line 
Adjuster . 

At All Distributors 
manufactured by 

' eitafa 
v.,COMPANY 4727 N. DamenAve, Chicago 25, III. 

manufacturers of electron,, equipment sonce 1978 

Export: SCHEEL INT., Chicago 

BENCH -FIELD 

TOOLS... 
WALSCO COLOR -TV INTERLOCK 

CHEATER 

An interlock cheater to prevent 
grounding of color -TV sets' high -voltage 
supplies and protect against tube dam- 
age while servicing, has been announced 
by Walsco Electronics Corp., 3602 Cren- 
shaw Blvd., Los Angeles 16, Calif. 

One advantage is feature which is said 
to permit insertion of a high -voltage 
probe. 

a a 

R -COLUMBIA SHAFT ADAPTER FOR 

CLEANER -LUBRICATOR 

A shaft adapter for the TrolMaster 
control cleaning and lubricating tool, per- 
mitting use on controls with shafts up to 
7" long, has been developed by R -Co- 
lumbia Products Co., Inc., 305 Wauke- 
gan Ave., Highwood, Ill. 

Further details in bulletin 22. 
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TV Antennas 
(Continued from page 56) 

diffraction. Even though the diffrac- 
tion mechanism is only moderately 
efficient, the path from the transmitter 
to the ridge may be almost line -of - 
sight, and the path from the ridge to 
the receiving antenna also may be 
almost line -of -sight so that the chief 
loss of signal is due to the diffraction 
loss over the sharp edge. 

There is also an extreme super - 
refraction or trapping condition. At 
times the index of refraction varies 
with elevation at such a rapid rate 
that the waves are bent even more 
than the curvature of the earth and 
are actually bent towards the ground. 
In this instance, the signal may travel 
from the transmitter to the receiver 
in a series of hops. Since the trans- 
mitter's energy is largely prevented 
from escaping and is confined within 
a layer near the earth, strong (and 
usually interfering) signals may be 
propagated for extreme distances. 

Grounding Notes 
GROUNDING in TV antenna systems 
to underground gas piping should be 
avoided. It is true that many pipe 
lines and local distribution systems 
are insulated with coats of tar or 
Fiberglas, but the whole system may 
be charged with a low do voltage, to 
prevent electroyltic action on the 
pipes. If a TV ground connection 
were made to such a system, not only 
would the possibility of trouble in the 
TV system obtain, but grounding of 
the gas pipe could cause electrolytic 
damage; a hole in the pipe could re- 
sult, with the resultant fire hazard. 

In areas where lightning damage 
is quite frequent, one should inter- 
connect a number of grounds in the 
area, to prevent sideflash between 
several grounding systems. 

Circuit Diagrams In This Issue 
Motorola Transistor Car Radio; Basic 

Circuitry Cover 
Motorola Transistor Car Radio; Model 

6TAS8 (Complete Circuit) 16 
RCA HO Printed -Wiring Board; Model 

KCS -97 17 
Basic Auto Radio Design Changes from 

Prewar to Present 18 
Motorola Auto Radio Det/AVC/AF Stages; 

Model 69MF and 910 19 
Motorola Trigger Circuitry for Search Tun- 

ing; Model 69MF 19 
'Scope for B -W and Color -TV Applications 

(Complete Circuit) 21 
Audio Transistor Circuit with VTVM 

Readings 22 
PNP Transistor Equivalent Circuitry 22 
Raytheon Transistor Portable; Model T-150 

(Complete Circuit) 23 
Raytheon Transistor Portable; Model T-100 

(Complete Circuit) 23 
Admiral Selenium Rectifier Horizontal 

Phase Detector 34 
Wow -Flutter Test Setups far Tape and 

Phono 44 
Push -Pull Audio Illustrating Parasitic 

Oscillation Troubles 46 
Phase -Shift Capacitor for Feedback 

Amplifier 47 
Alternate Amp Arrangement for PS 

Capacitors 49 
Single -Ended Output with Feedback -Loop 

Adjustments 50 

THE 

HANDIEST 
TESTER 

YOU CAN HAVE 
IN YOUR KIT 

THE ACME ELECTRIC 

T-8394 
VOLTAGE 

ADJUSTOR 
Smart service men, who like to 
save time and make more money 
by doing so, are using the Acme 
Electric T -8394M Voltage Adjustor 
on every service call. With this unit, 
varying voltage conditions ranging 
from 95 to 125 volts input can be 
simulated. Under these varying 
voltage conditions defective com- 
ponents that function properly at 
normal voltage, but cause trouble 
at low voltage or over voltage can 
be located and replaced. 

And, in thousands of instances, 
service customers have insisted on 
buying this handy unit from the 
service man so that they may main- 
tain a normal voltage at the set 
and enjoy top TV reception. 

Furnished complete: primary cord 
and plug; secondary receptacle; ac- 
curate meter indicates output volt- 
age; control switch regulates secon- 
dary voltage. Compact, inexpensive. 

See this at your dealers. 

ACME ELECTRIC CORPORATION 
474 WATER STREET CUBA, NEW YORK 

TR ANSE ORMERS 
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No one piece of equipment 
can do more for you. 
As the electronic field expands 
your tube tester must do more. 
TRIPLETT TUBE TESTERS 
meet this demand. 
More heater voltages including 
3.15, 4.2 and 4.7 volts for 
600 mill series string heaters. 
Quickly locating the bad tubes 
saves time. Tube sales can be a 
profitable business in itself. 

80(/ OF YOUR SERVICE JOBS CAIN BE COMPLETED 

NEW 
UNIQUE 
AND ONLY S79.50 
The first 
low priced 
tube tester 
to provide 
DUAL SENSITIVITY 
SHORT TEST 

WITH A 

TRIPLETT TUBE TESTER 

Triplett model 3413-B combines provision for conventional 
short test (0.25 megohms) with high sensitivity leakage test 
(2.0 megohms) -will test series string tubes without adapter. 

Model 3413-B is a money -saver on original cost-a profit maker because it's 
faster, more versatile, more flexible operation for more tests in less time. 
This tester does a better job today and tomorrow-and here's why: 

New, longer roll chart includes all tubes up to the moment. 
Triplett automatically furnishes revised, up-to-date roll charts regu- 
larly if you promptly return registration card. (Included with tester.) 
Flexibility of switching allows you to set up to test any new tube. 

Tests TV picture tube by means of BV Adapter ($4.50) without remov- 
ing tube from set. 

ez. Reads BAD -?-GOOD direct on big 6 -inch meter. 
Short tests (neon) each element with single flip of switch. 

And for the ultimate in laboratory quality testing examine 

MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER $199.50 

Proportional Mutual Conductance testing of all radio and TV tubes plus selenium recti- 
fiers, crystal diodes, pilot lamps, thyratrons, transistors, etc., by a new patented circuit. 

At leading Parts Distributors everywhere, 
see the finest and most complete line of test equipment by 

ELECTRICAL INSTRUMENT COMPANY 

BLUFFTON, OHIO 
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Control 
Replacements 
are speedy 
and sure... 
with 

You'll like Mallory Midgetrols ... for 
the way they save your time. Need a 
line switch? You can attach it in- 
stantly, without taking the control 
apart. Need a tailor-made shaft? 
In seconds you can cut the round, 
tubular shaft and insert a split -knurl 
or flatted tip. 

Your customers will like their perform- 
ance. The extra -smooth surfaced car- 
bon element, manufactured by a spe- 
cial Mallory process, assures long life 
and noise -free operation. 

See your local Mallory distributor. 
He's ready to supply you with 
Midgetrols in the exact resistance 
values and tapers to fit all popular 
TV and radio sets. 

P. R. MALLORY i CO. Iwe., INDIANAPOLIS 6. INDIANA 
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THE- BRIGHTEST PICTUR\E 

Designed with a super -phosphor that develops greater light-and 
aluminized by an exclusive "advanced -technique" process that 
sharpens image contrast, does away with "mottling", increases 
picture "snap"-RCA SILVERAMA Picture Tubes are setting 
unparalleled records for superior performance. And RCA is tell- 
ing this story to your customers across the nation-through the 
most dynamic consumer advertising campaign in the history of 
picture tubes. 

Your RCA Tube Distributor can help you make this far-reaching 
advertising effort pay off for you NOW-with the most complete 
selection of sales promotion material ever created to sell picture 
tubes. Ask him for the facts. Let him show you how 25 types of 
RCA SILVERAMA Pict -re Tubes can handle over 110 replace- 
ment types for YOU. Be convinced that RCA SILVERAMA 
makes the brightest picture-any way you look. 

ek® 
PICTURE TUBES 

RADIO CORPORATION OF AMERICA 
HARRISON. N_ J. 

Ask your RCA Tube Dis- 
tributor for your copy of 
the new RCA Picture Tubes 
Booklet (Form KB -106). 

Nationwide Consumer 
Advertising 

See RCA's hard-hitting con- 
sumer ads on SILVERAMA 
in LIFE, POST, and TV 
GUIDE. Watch RCA's dra- 
matic commercials on top 
TV programs like MILTON 
BERLE, MARTHA RAYE, and 
NBC Spectaculars. 
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