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The NO.1 ALL

Designed to give the trade everything they’ve asked

for. To do this, it's taken time . . . lots of time and
money and engineering skill . . . and NOW WE
HAVE IT. .. . the best possible ALL-PURPOSE

ROTOR! It's TOPS! Order them at your jobber
NOW ... be the FIRST with the BEST in your area!

MODEL TR-11 Complete rotor with handsome
modern design plastic cabinet and meter control

dial...fingertip lever...using 4-wire cable $44.95

we RADIART corsoranion

CLEVELAND 13, OHIO

the Rotor of Tomorrow
HERE TODAY!

-PURPOSE ROTOR That Has Everything!

Quick Mounting Antenna Mast Collet
Speedy Installaiion —No Loose Parts to Assemble
Takes Antenna Masts up to 1%2” OD

High Torque

Instantly Reversible — makes complete revolution in 45 seconds
Completely Weather-proofed —Thoroughly Water-proofed
Less wind resistance

*

*

*

*

* Instant Locking — will not drift
*

*

*

* High strength with low weight
*

Fits standard towers

) CORNELL-DUBILIER

SOUTH PLAINFIELD, NEW JERSEY




for greater speed and

accuracy of TELEVISION INSTALLATIONS
= in any locality use the new

4 MODEL 488
TV FIELD STRENGTH METER

In addition to location of maximum signal areas,

the Simpson Model 488 Television Field Strength

Meter is also ideal ior antennae orientation, com-

parison of antennae systems, adjustment of TV

signal boosters and checking zntennae and lead-in

e il installations to list but a few of the many func-

_;7"‘ tions available . . . THE 50 MICROVOLT FULL

SCALE RAINGE IS AN OUTSTANDING FEA-

- TURE FOR THOSE CONCERNED WITH

2 : FRINGE AREA INSTALLATIONS WHERE

: MAXIMUM EFFICIENCY MUST BE AT-

TAINED . .. The 500, 5,000 and 50,000 micro-

volt ranges extend the usefulness of the Simpson

Model 488 inio areas of higher signal strength.

L The large 4l%-inch modernistic meter is easily

read from a considerable distance and all controls

! and connections are arranged for greatest accessi-

b - bility. Model 488 is housed in a keautiful gray

i hammerloid finished case for greater portability

! LINE VOLTAGE: 105-125 volts, 50-60 cycles.

SIZE: 8" x 11" x 815",

WEIGHT: 11V, Ibs. Shipping weight 15 Ibs.

DEALER’S NET PRICE, including operating in-

structions and shoulder strap . . . $89.50

SIMPSQN ELECTRIC COMPANY

5200 WEST KINZIE STREET, CHICAGO 44, ILLINOIS

Phone: COlumbus 1-122]

In Canado: Bach-Simpsen, ltd., london, Onfario e ] r .- ‘ ‘c:r:l‘tlA':
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speakers by
oJensen

For Automotive -
 Replacement

ensen

JENSEN MANUFACTURING COMPANY
DIVISION OF THE MUTER COMPANY

6601 5. LARAMIE AVE, CHICAGO 38, ILLINOIS
IN CANADA:

COPPER WIRE PRODUCTS, LTD., LICENSEE

Viking Speakers are ideal for
automotive replacements. Designed
and manufactured by Jensen, one
of the world's largest suppliers

of original automotive equipment
speakers, they incorporate the

fine engineering and production
skills which go into every

Jensen product

2 [ ]
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THE RCA Tube Department
proudly announces the publicaton of
Volume III of the famous RCA TELE-
VISION PICT-O-GUIDE . . . another sig-
nificant addition to the PICT-O-GUIDE
series, recognized as the most useful,
practical servicing information in the
industry for helping you locate and solve
TV troubles by picture analysis.

Authored by John R. Meagher, RCA’s
noted TV Service Authority, Volume III
contains completely new data on tele-
vision interference, built-in and external
ghosts, hum troubles, and a host of

ELECTRON

trouble-shooting techniques applicable
to all TV sets. It’s information you can’t
afford to be without.

For a limifed time only, you can have
your choice of PICT-O-GUIDE Volime
L, 1I, or III with each order for 75 RCA
receiving tubes or 3 RCA kinescopes.
It’s as simple as that.

This is your chance to get the complete
set of three matched volumes to bring
your library up-to-date. But don’t miss
out on this limited offer! Place your
qualifying tube order with your RCA
Tube Distributor at once.

RADIO CORPORATION of AMERICA

TUBES

wwWwW-americanradiohistorv com

—Vol. I, I, or lll...with each order for 75
RCA receiving tubes or 3 RCA kinescopes

PLUS THIS BONUS

“TV Servicing Supplement"—Trouble
Shooting “Tough” Sets or “Dogs.” This in-
dispensable book by John Meagher tells
you how to handle the really tough TV sets
. the ones that take the
most time to analyze and
repair. It’s a “Post-grad-
vate course” in TV trou- /
ble-shooting. You get
a bonus copy witheach
Pict-O-Guide volume #
you earn. This is a f
bonus offer you j§
won’t wani to miss!

HARRISON. N. J.

SERVICE, JUNE, 1952 ¢ 3
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With romorrow’s sales depending upon the picture quality
you deliver today, here’s a directional antenna you can
install with confidence . . . the new Skysweeper® Yagi!

Built to the same high standards that have made the
Skysweeper all-purpose conical antenna so popular, this
5-element Yagt assures superb two-channel reception.

You provide sharp, brilliant pictures that seem to put
the viewer in the same room as the performers . . . thanks
to advanced design, higher gain and high front-to-back
ratios that eliminate co-channel interference.

Proof? Try this great new Yagi or the I'erro Skysweeper
conical on television’s toughest testing grounds—the out-
lying fringe areas. You’ll get rave reporls on your very
first installations!

Ior these are the antennas that eliminate antenna failures,
cut call-backs, safeguard future sales . . . and net you more
profit! Write for complete information—today!

T. M. Registration Pending

2 safeguards for
future set sales

A complete line of accessories

LEAD WIRE-—fully insulated, stranded,
300-ohm wire in convenient 100, 259,
500 and 1000-foot lengths.

GROUND RODS—solid steel, copper
plated.Pointed for easydriving. 4’lengths.

ROOF MOUNTS—strong, rugged, for
use on any type roof: flat, gable orridge.

CHIMNEY BRACKETS—a variety of
supports to handle any and all situations.

LIGHTNING ARRESTERS -—small, com-
pact, guard against fire hazards of light-
ning. Positive contact.

STAND-OFF INSULATORS—Convenient,
easy toinstall. Types for every installation.

FERRO ELECTRIC PRODUCTS, INC,
ﬁ/aﬁdoxy%&fm Cﬁ;wm?fwo

\\\?\“

4 ¢ SERVICE. JUNE, 1952

KIRKLAND, ILLINOIS




NEW IMPROVED HVO-7 FOR
GREATER COVERAGE

Tapped AFC Winding. Covers Admiral
Chassis 21-24 Series.

MWC-1 UNIVERSAL WIDTH COIL

(3-27 MH) A Tapped Secondary for AGC
or AFC,

IF-RF COILS
Only complete line of TV replacements.

KIT NO. 1000
MATCHED SET
FOR SPEEDY
PROFITABLE
SERVICE!

“COSINE” YOKES
Complete with leads & network,

MATCHED FOR DIRECT DRIVE

A-3080 Vert. Mtg.
A-3081 Horiz. Mtg.
Autoformer

MDF-30 HVO-8

MERIT ...HQ for PRACTICAL TV
Service Aids

e MERIT'S 1952 Catalog No. 5211 with new
MERIT IF-RF Coils.

Other MERIT service aids:

e TV Repl Guide No. 404, 3500 models &
chassis.

e Cross Ref Data, IF-RF Coils, Form No. 14.
See your Jobber or write: Merit Coil and
Transformer Corp., 4425 Clark Street,
Chicago 40.

These three MERIT extras help you:
Exclusive: Tapemarked with
specs and hook-up data.

Full technical data packed
with every item.

Listed in Howard Sams Photofacts.

*Merit is meeting the TV improvement, replace-
ment and conversion demand with a linc as
complete as our advance information warrants/

SERVICE, JUNE, 1952 ¢ 5



103 BIG PRIZES FOR

To be given in G.E.’s great B*S*B~

THREE BRAND-NEW

&

MEN’S CALENDAR WATCR, a hand-
some Benrus with gold expansion
band, plus gold wind-proof ciga-
rette lighter and matching gold
cuff links and tie bar. All ficred
in a smart and distinctive case.

6 ¢
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BERLER-

LADIES’ WRIST WATCH, a beautiful
Benrus hinged-cuff “Embrace-
able” with safety chain; alsa, chic
gold earrings and a stunning pen-
dant-and-brooch combination.
Can be a wonderful gift from you.

MATCHED GOLF IRONS, Wilson,
with long-lasting nylon Wilson
golf bag. Nos. 2, 5, 7, 9, and put-
ter, Gene Sarazen Stroke-master
model. Clubs, nationally distrib-
uted, can be filled in any time.

www-americanradiohistorv-com

. == e B i
FISHING KIT, 27 items in a double-
tray cork-lined tackle box. Gep
glass casting rod, Green Hornet
level-wind reel, fish rule and
scale, Pflueger spoons and spin-
ners, plugs, hooks and leaders.
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Promotion Contest

DEALERS!

topped hy

'52 DODGE TRUCKS!

*B.S.B.—Bigger Summer Business tells the story!
Increase your profits and walk off with a brand-
new Dodge panel truck! General Electric’s B.S. B.
Contest offers vou this double bonus.

The contest’s loaded with 103 prizes! It’s primed
with new sales-getting helps for you, as shown
at right. Contest starts now and ends August 15
—weeks that are summer radio-TV check-up
time for millions.

Yardstick of the contest will be how success-
fully you promote your own service business in
terms of planning, originality, and results. G.E.
will support you with special full-page tie-in ads
in national magazines read by 35,000,000.

First prize to each of the three top winners will
be a new ’52 Dodge panel truck, handsomely
lettered with your name and address.

100 other prizes—all big values, all mighty
attractive!

ENTER NOW—HERE'S HOW!

@ Phone, write, or see your G-E tube distributor
for (1) descriptive folder that gives all details about
the contest, (2) streamers, mailers, and other promotion
items to help you win!

From the folder you will learn exactly what the
contest covers, how to obtain and fill in your entry
blank, how to make your promotion a success, what
records to keep, and what type report to send in
when the contest is over.

Five men of national prominence in the radio-TV

G-E SMASH PROMOTION PROGRAM
WILL HELP YOU WIN!

- // sl
@ Aluminized TV Peture Ties

A

L0 /097 :///y//f;’«/ “

BEUERAL @D firovie

service industry will serve as judges. Their names and

positions are given in the contest folder. Act today!
Profits plus a costly prize are waiting for you! 1

.__.E’MW TUBE

PARTS

GENERAL @3 ELECTRIC

SERVICE, JUNE, 1952
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you know youre right
[ ] [ ]
when you service with
t
SANGAMO
“"Twist=-Tab’ Replacement
[ ]
Capacitors
<) .
Sangamo Type PI}% ' Dry Electrolytics
S are used %L as original equipment/hy
“‘@gL 2 all major TV set manufacturers &
__/ ."&' g Here’s ““good medicine” for ail- “Twist-Tabs” are compact,ﬁght in weight
«c V. ing TV sets (and servicemen’s and easy to mount. They are used by leading

TV manufacturers . . . and they are available
from the largest listing of capacities and

voltages available in the industry.

headaches, too)! Sangamo
“Twist-Tab” (Type PL) Elec-
trolytics are exact replacements

they assure long life and dependable per-
formance at 85° C. and under conditions of
high surge voltages and extreme ripple cur-
rents often found in TV applications.

AW /\" o AWAW A&

7% SANGAMO 7’

PAPER- MI(A SILVER ELE(TROLYTI( L
CAPACITORS

Ask your distributor for a copy of the
Sangamo TV Replacement Catalog. It’s easy
to use and helps you choose the right replace-
ment every time,

AVAVAWA

SANGAMO ELECTRIC COMPANY

MARION,
SANGAMO COMPANY LIMITED,

IN CANADA:

SERVICE, JUNE, 1952
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MR. BEN FARMER
SALES MANAGER, RAULAND CORPORATION
ONE OF THE FIRST TV-DX: ENTHUSIASTS

PHOTOGRAPHED IN HIS CHICAGO® SUBURBAN HOME




the tower servicemen dreamed up!

the TEL-A-RAY

A

A serviceman's dream — an antenna tower that swings
over to the ground for servicing —

now being produced by Tel-a-Ray! The Swing-Over Tower
makes all other types obsolete because

it is the easiest tower for servicing ever made.
Built fiom steel angles

with welded construction,

the Swing-Over Tower is guaranteed to
withstand wind and weather.

Yet one man can lower the tower top

to the ground, or raise it, in just

three minutes. Competitively priced

and guaranteed, the Swing-Over Tower

will be your biggest item in 1952,

Model TT1 for
ground installations
illustrated.

These Tel-a-Ray products are bringing more and better reception to television viewers every day . . . and
bigger profits to their dealers: Left: The Mode! T antenna pulls in good reception up to 200 miles away!
Cannot rust or corrode. Perfect for all fringe area reception. Left center: To complement the Model T antenng,
the only antenna-mounted, low-cost preamplifier on the market, the model TB. High signal gain, low noise
ratio make it outstanding.

Right center: The low-priced Butterfly antenna . . . receives 13
channels and FM radio in primary areas . . . completely guar-
anteed . . . swivel-mount permits erection anywhere! Right L {
The new Switching Booster (Model PTB1) — for areas where

more than one channel can be received with separate anten- e -ﬂ- a%
nas. Switches channels and antennas with one knob. Four an-

tenna inputs. Furnishes high gain from antenna and voltage ENTERPRISES, INCORPORATED
for four preamplifiers. A necessity in the fringes. g BOX 3325

WRITE TODAY FOR COMPLETE INFORMATION MENDERSON, KENTUCKY

TRADEMARK

10 ® SERVICE, JUNE, 1952
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Did You Get Your Copy
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TELEVISION
W FUSE LIST?

metal box

protects fuses
— handier to :‘
usse. jé '! /

The new BUSS Television Fuse List
gives complete up-to-the minute information
on all fuses used in today’s T-V sets. Ilus —
the latest Auto Radio Fuse List.

RO
A A A Ao & . " A &
b e e

s

R

Bt a S, e, e

[N
-

SNt
DN
o 5

The name BUSS represents over 37 “years
specializing in fuses. . .
Shows what fuse to use — how fuse is

Each individual BUSS fuse is tested in an ! .
electronic device to insire proper operation. mounted — and circuit fuse protects.

You can always be sure a BUSS fuse will open
to protect—but will not open needlessly. Chart can be hung on wall for ready
reference — or — carried in pocket or tool kit

W T E L Ev I SI N when making service calls,

On back of chart are illustrations and

F u s E L I ST Sho‘;i‘?“;l’“ fuse to use dimensions of all fuses specified in listings, to
» How fuse is mounted o What fuse procects * be of added assistance in selecting proper fuse

Division McGeaw Electric Co.

@ 1351, Bussmann.Mtg. Co. tO use.

ADMIRAL to CENTURY

CLARION to MAJESTIC

MAJESTIC to SENTINEL

577

j N Rsits & 7 == ;
; /F You Can Use a Copy.
This complete fuse list helps gMJ {Ae go‘?o,) 75 ol

Service or Counter men know
what fuses are needed to service
any T-V set — and helps store-

ey

BUSSMANN Mfg. Co. {Division of McGraw Electric Co.)
University at Jefferson,  St. Louis 7, Mo.

Please send a copy of the BUSS Fuse Application Chart,

keeper know what fuses he should fiame — -
stock. Title S - =
Company_______ —
BUSSMANN MFG. Co. Address — —
University at Jetferson  St. Lovis 7, Me. City & Zone State S-652

Division of McGraw Electric Company

SERVICE, JUNE, 1952 ¢ ||
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WALTER L. SCROTT CO. 3225 EXPOSITION PLACE, LOS ANGELES 14, CALIF. BRANCH: CHICAGO 6, ILL.

way out yonder
in the
frige areas...

| MODEL M ANTENNA
" OUT-PERFORMS ALL OTHERS

\\
BEYOND the city limits . .. way out where the N
tall grass grows, WALSCO Model M Antennas - j[ —
are producing sharper, crystal-clear TV RSN
pictures. Almost anywhere in the fringe areas, 2

the amazing Model M will out-perform,
out-last any competitive all channel antenna.

Once you install ... that's all. No costly
call-backs that eat up your profit. Guaranteed
sturdier, more dependable in any climate.
Chromate-coated magnesium cross-arms
have a structural strength almost equal to
steel, yet are % lighter than aluminum.
Positiv,e corrosion resistance anywhere, any
time of the year. Elements are made of
high-conductivity, super-strength aluminum
alloy, reinforced with Swiss “Permalum.”
Install the WALSCO Model M. .. the most
dependable all-channel fringe area antenna.

. §a~gw_‘_¢:&ﬁ&l-i‘_":l .
D SR ,
® v {

& “F ,.a" x r

-

walsco quality earned its reputation

SERVICE, JUNE, 1952
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. Webcor *106”
v recommended by

N servicemen

Custom
irstallaticn b
Voce & vison Inc.

There’s good reason why radio serv-
/ ice dealers are installing thousands of

Webcor “*106°° Diskchangers every
week.

First of all, the simplicity of the Webcor
design enables the servicemen to make
quick, easy installations.

\ And second, once installed there is an
absolute minimum of adjustment and
\ repair.

\ And the customer recognizes that the
’ name Webcor by Webster-Chicago
\ means that he is buying a nation-
\\ ally advertised product.

\ There’s big promotion
\\ news on the Webcor
\ Diskchangers—call
Ny your distribu-
N tor today.
~
~N
~
~
~
™
—————— ~
Seia e

/// If it’s made by Webster-Chicago,

I :

| i’s [Jebcor

1 :

\\ .« . and if it's Webcor

\
\\\ it is the finest
~ -
N P 7’
S -~ - == -

T —

#Webcor is a registered trade name for products manufactured by WE B STE R s c H I CAG o @

SERVICE, JUNE, 1952 * 13
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HOW EASY

can YOU make tv servicing?

ol ™ %
- ﬁ Rider TV TEK-FILES

..:u..-:-'- 5
L Packs 1to 56

= - o
' :u:

{ W]

thousands of service technicians.

Take advantage of the set man-
ufacturer’s service literature.

This is the key to easy, successful servic-
ing which is overlooked by a surprising
number of service technicians. They be-
lieve, strangely enough, that the more
oversimplified the data they purchase the
less their servicing problems. They think
that because the servicing information on
a set is condensed, that data will be easier
to work with. How wrong this approach
is can be measured by the fact that serv-
icing data in itself is worthless. Its only
value comes from its use as a guide to
receiver diagnosis and, repair. Doesn’t it
make sense then that the most complete
data will be the best because it makes
your diagnosis and repair job easier?

Rider data is complete data
with a bonus!

For 22 years Rider has been the only
publishing source for complete, factory
issued, official servicing data. From
large, easy to follow schematics. .. circuit
explanations...stage by stage alignment
curves...page after page of trouble-
shooting-test patterns...waveforms...

14 < SERVICE, JUNE, 1952

clear, enlarged chassis views . .. circuit
changes...to complete unpacking instruc-
tions; Rider gives you the complete story
incfuding all manufacturer’s production
changes. . .in accurate, organized, uned-
ited form. PLUS A NEW FEATURE: A
LISTING OF ABSOLUTELY GUAR-
ANTEED REPLACEMENT PARTS.
The parts listed must meet the physical
and electrical performance ratings of the
original equipment used in the receiver
...or you get your money back. (Look
for this new Rider feature beginning with
Rider TV Manual 10 and Rider TV
TEK-FILE Pack 57.)

Rider Servicing data available
two ways!

Rider TV Manuals Vols. 1to 9

Complete data for manufacturer’s re-
ceivers produced during a certain period.
(The newest, TV 9, (just published)
covers October 1951 through February
1952.) Each manual contains over 2000
(8%2 x I1) pages in permanent binder,
with an index covering the contents of
all manuals. Manuals are perfect for
shop use and permanent reference. Price
$24.00 each.

The contents of a typicdl TEK-FILE
Pack are pictured below. In TEK-FILE
Packs you buy complete Rider servic-
ing data for only one, two, or a few
manufacturers according to your needs.
Notice that cach pack is made up of
standard file folders for easy use. Only
$2.00 each pack.

TEK-FILE EXTRA.

Many packs contain TEK-FILE
Handies...3 x 5” index cards giving
manufacturer’s trouble cures plus pro-
duction changes. Vital data for perma-
nent repairs!

DON'T BE SWITCHED!

Rider TEK-FILE is Not the same as
any other publisher’s service. If your
jobber doesn’t carry them DON'T BE
SWITCHED. Write us direct...We’ll
sell you. (Please include your jobber’s
name.)

TRY A PACK

To judge TEK-FILE’S superiority, buy
one pack for the next receiver you serv-
ice. If you don’t agrec it's best...return

the pack to us within seven days and
we'll send you a full refund. TRY ONE
TODAY'!

FREE Rider TEK-FILE indexes are at
your jobber’s. If he's out, write us. '

OUT SOON!

Rider RADIO TEK-FILES! Same style
as TV TEK-FILES. Now, get your
complete radio servicing data this easy,
economical package way. Ask your
jobber.

John F. Rider Publisher, Inc. 480 Canal
St. New York 13, N. Y. West Coast office:
4216.20 W. Jefferson Blvd. Los Angeles,
Calif.
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| NOW ...the RCA YN/F/ED test position

Provides the best in television=servicing facilities

THE rew RCA 4-position deluxe
rack will add beauty and convenience to your
test set-up. You'll like the way this service-
engincered rack increases your operating
efficiency . . . you'll be surprised to see how
precious bench space is conserved. Further-
more, you'll be amazed how easy i1 is to get
one of these handsome 4-position racks from
your RCA Test Equipment Distributor. The
rack accommodazes four test instruments as

illustrated.
m frequency oscillator provides fun-
damertal owput over entire range,
with crystal-controlled check points at 2.5-Mc
and 0.25-Mc intervals. Provides 4.5-Mc
crystal-oscillator signal for intercarsier align-
ment and for dual markers at TV carrier fre-
quencies. The WR-39C is a heterodyne
frequency meter, a crystal standard (with 3
crystals supplied), a bar-pattern generator,
and a TV re-broadcast transmitter.

Television Calibrator. Variable-

Television Sweep Generator.
Covers all TV channels on preset

fixed positions. Continuous tuning
range from 300 Kc to 50 Mc covers video
and intermediate frequencies. High-precision
vibrating capacitor provides up to 12-Mc
maximum sweep width, flat within + 1 db,
with good linearity. Hasdual-piston attenuator
for varying output voltage from 0.1 volt to
5 microvolts. Includes blanking for zero-
reference line on 'scope.

Television Oscilloscope. Uses 7"

CR tube and direct-coupled, 3-

stage, push-pull, vertical and hori-
zontal amplifiers. Dual controls for “‘coarse”
and "fine” adjustments. Frequency-compen-
sated and voltage-calibrated attenuators on
both amplifiers. Response flat within -2 db
from dc to 500 Kc, within -6 db at 1 Mc.
Vertical deflection sensitivity, 10.6 rms milli-
volts per inch. Magnetic shield on CR tube
reduces effects of external fields.

Master VoltOhmyst*: Has big 81"
m easy-to-read meter. Measures dc

voltages accurately in high-imped-
ance circuits, even with ac present. It also
reads rms values of sine waves and the peaé-
to-peak values of complex waves or recurrent
pulses, even in the presence of dc. Measures
resistance from 0.1 ochm to 1000 megohms,
current from 10 microamperes to 15 amperes.
Ieatures T 1% tolerance multiplier and shunt
resistors, a meter movement having an accu-
racy within * 2% and a tracking error of
only + 1%, high input resistance, zero-center
scale adjustment for discriminator alignment,
dc polarity-reversing switch, and sturdy metal
case for good tf shielding.

For complete details, see your RCA Test
Equipment Distributor, or write Commercial
Engineering, Section FX56, Harrison, New
Jersey, for descriptive folders on the individ-
ual instruments. *Reg. U.S. Pat. O1
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Reflacements with Raytheon Television
Lubes assure picture quality Right for Sight

-

- with Carona Inhibiter give CIII(f':UI
picture slarity wha-evar the waather
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The Flourishing Audio World

Since THE PI1ONEERING Davs of the
galena erystal and 201As, WD1l1s and
the 199s, there has been one link in
the receiving chain that has been con-
tinuously a bouncing favorite, and to
many an exciting pastime . . . audio.
Then, the kev to quality reproduction
centered about huge comnical sheets of
treated paper and towering goose-
necked trumpet speakers which re-
quired a dolly to truck. Phonos were
a novelty then, but their occasional
use in stations fascinated countless.
As the catwisker faded from the scene
and improved triodes and multi-
element tubes became commonplace,
audio enthusiasm raced along, attract-
ing not only new circles of ians, but
many members of the engineering fra-
ternitv who hegan to concentrate in
extensive research and development.
Their efforts were not in vain,
for their concerted attention has re-
sulted in a striking supply of compon-
ents and accessories that have pro-
pelled audio interest to a new high.
The enthusiasm today no longer re-
volves about one item, but all of the
hasic six units which are normally em-
ployed in an ultra-fidelity audio sys-
tem: turntable or changer: pickup and
its vital accessory, the needle; input
tuner: amplifier ; speaker: and enclos-
ure. Service Men have discovered that
consumers have become substantially
familiar with the technical aspects of
the six elements, and are willing to
have the hest combinations assembled
to provide them with that fascinating
wide-range reproduction they have
been hearing so much about. As a re-
sult. the bovs in the shop have found
that they must keep pace with all de-
velopments, and acquire a working
familiarity with the latest products, so
that they might provide their clients
with setups and installations that will
merit solid acceptance, and prompt
others to request similar projects.
Audio, which only a few vears ago

was a not too strong factor in the
service shop, has zoomed to the front.

This fact was revealed quite force-
fully during a special survey conducted
by SErRVICE. In a fest mailing to 1,000
independent Service Men subscribers
located throughout the country, a rep-
resentative return indicated that near-
ly 909% stock, sell and install phono
cartridges. The survey also revealed
that 78% stock and sell phono
needles, while 77% stock and sell
phono pickups. About 70% indicated
that they sold and installed speak-
ers and speaker cabinets, and over
759% recorded the fact that they do
quite a business in record changer
sales and installation. Audio amplifiers
were disclosed as an item of import,
too, with nearly 699% actively engaged
in stocking and selling such units.
Even tape and wire recorders have
risen in popularity among Service
Men, with nearly 509% of the service
shops surveyed indicating that they
were now actively engaged in that
business. High-fidelity interest, which
had a very smal following not too
long ago, today, according to the sur-
vey, is a factor in over 459% of the
service shops.

The boys have found that audio can
no longer be discounted and pigeon-
holed as an incidental item in the serv-
ice shop. Tt has become a full-fledged
rugged partner, with year - round
You’ll
find resounding evidence of these vir-

healthy earning possibilities.
tues in the timely, revealing audio
articles, appearing in this, our annual
andio i1ssue.

Service Men Are Gentlemen

TV Service MEeN, who have been
harshly criticized for their behavior
and dress, have found a robust friend
who says that the public, at large, be-
lieves that they are competent, prompt
and polite.

The discoverer of this enlightening
view has been none other than the

ST LES AR TSR LSRR TS RO L DA 81 RSO

country’s leading market research ex-
pert, Elmo Roper. Conducting a na-
tionwide public opinion poll for a lead-
ing set manufacturer, he found that
when the set owners who had had
service calls were asked to evaluate
the work done, only 7% expressed dis-
satisfaction. A sizeable majority, over
65%, replied that the work was really
good, while about 15% described it as
fairly good. When asked if the Serv-
ice Men, who called to install or serv-
ice the receiver, were pleasant and
courteous, only a fraction of 1%
offered a negative reply, according to
Roper. Almost 9 out of 10 of these
respondents, or about 889, indicated
that the Service Men were pleasant or
courteous, while another 6% consid-
ered their manners satisfactory. The
survev also revealed that the public
maintained a similar high opinion of
the promptness of Service Men, with
3 out of 4 questioned indicating that
thev thought that the work had been
done in a reasonable length of time.

Commenting on the survey, the presi-
dent of the service company, operated
by this set manufacturer, said that re-
sults clearly proved that the thousands
of independent Service Men have dis-
charged their responsibility with a re-
markable success. He pointed out that
the need for installation and servicing
for the millions of TV sets now in use,
without a doubt the most complex in-
strument ever introduced into the
home, constituted an immense chal-
lenge which the service industry has
met squarely and honestly. TV could
not be the nationwide medium it is
today, emphasized this prexy, if it were
not for the tremendous job that is
being and has heen performed by every-
one in the servicing industry.

The stirring whole-hearted stamp-
of-approval facts evinced by the poll
should prove invaluable to every Serv-
ice. Man. So that all may thoroughly
review this good-news information un-
covered by Roper, a complete report
on the poll is now being prepared for
SERVICE by those who developed the
program and participated in it. Tt will
appear in an early issue of this journal.
Here is a story which should not be
missed.—L.. W.
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I RMS 8 and 10 element Yagis can't
J sway, can't rock, can't pitch ... they're
: braced with the unique steel support . ..
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|
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many RMS engineering accomplishments
designed to produce more efficient
higher quality television accessories,
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rately. Write for complete details cover-
ing our complete line of multi-element
Yagis, or see your local RMS jobber.
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PROPER TRAINING--ADEQUATE EQUIPMENT VIEWED AS UHF INSTALLATION INSURANCE--The well-in-
formed Service Man, equipped with adequate test and installation equipment, will have
little to worry about during the ultrahigh era, according to the manager of the servicing
contract section of one set manufacturer. Appearing before the Television Council in
Elkhart, Ind., he said that such knowledge and equipment will provide solid insurance
against any trouble regardless of the complexity of the job. It was pointed out that
on uhf it will be necessary to consider the same receiving peculiarities inherent in low=-
band operation, with particular concentration on the beam effect and the shielding dif-
fulties that often exist and tend to eliminate or bounce the signal, requiring reflec-
tion-pickup facilities. Commenting on the overall problems of Service management that
are expected to increase when the country becomes dotted with stations, the setmaker's
representative declared that . . . "IV servicing can be and should be a sister to the
merchandising program, not subordinate to it.'' He felt that the Service Man's profes-
sional status must be recognized and respected in such a program; a move which will be
profitable to all concerned.

IVI DISCUSSED AT WASHINGTON CLINIC SESSION--A unique 4-day clinic devoted to the problems
of TV interference was conducted recently in Washington, under the joint sponsorship of
the Electric Institute of Washington, RTMA and a Washington TVI committee. Arranged in
two parts, the clinic featured demonstrations of assorted interference patterns most
frequently encountered, and a question and answer period devoted to TVI problems. . « .
The clinic was highlighted by an extremely topical talk and an additional demonstration
of interference patterns. . . . A comprehensive report on these sessions will appear in
an early issue of SERVICE. Watch for it.

QUALITY FRINGE INSTALLATIONS CALLED IDEAL AID TO FUTURE BUSINESS -- Every fringe-area
installation executed with skill and care can be a boon to future business, members of
the Madison (Wisconsin) Appliance Association were told recently by the managing direc-
tor of NARDA. Every satisfied customer, he said, represented seed from which may spring
hundreds of sales when the new stations start coming on the air. Describing the external
installation procedures and accessories which have been found to guarantee outstanding
performance in the weak-signal areas, the association exec said that exactly oriented
antennas, mounted on well-anchored tall towers, represented an extremely important factor.
Inaddition, he pointed out that boosters should be installed at the antenna if possible to
avoid excessive signal-to-noise ratio. And all safety factors must always be considered.
Any guying should be done with strong airplane cable on at least three sides to resist the
strongest winds. It is important, he said, to nurse the signal along to maximum strength
and clarity so that the performance will presell viewers on the potentials of a full TV
service that will prevail when the new stations start telecasting.

NEW HAMPSHIRE SERVICE MEN ADOPT CODE OF ETHICS--In a move to rout unscrupulous prac-
tices, and familiarize setowners with the gquality servicing facilities that are avail-
able in the community, a new radio and television association in Manchester, New
Hampshire, has adopted a code of ethics, and also announced that the code will be fea-
tured in an advertising campaign. Advertisements, it was said, will stress the
high standards that every member of the association will adhere to strictly, not only
in the shop but in the field. During the meeting, in which the code and advertising
program were discussed, Warren Davis served as temporary chairman, and Emile Gelinas
acted as temporary secretary.
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MICHIGAN'S GOVERNOR DECLARES SELF-POLICING BEST WAY TO COMBAT COMPLAINTS--In a stir-
ring talk before members of the TSA and MTTA in Detroit, Michigan, G. M. Williams, gov-
ernor of Michigan, declared that the best way to eliminate all complaints in the servicing
industry is through a rigid policy of self-poclicing . . . .Supporting this premise, the
corporation counsel of Detroit added that no city ordinance will be necessary if Service
Men police themselves to prevent all acts of fraud. . . . Describing a survey of com—
plaints received by distributors, the service manager of a national setmaker's dis-
tributing company said that only ten per cent of the complaints were of a technical
nature, but suspected overcharging constituted about 40 per cent of the complaints. The
improper handling of customers Seemed to be cause of most of the trouble, he pointed out.
All these faults, he said, could be readily rectified through an educational program,
aided by a sound policing plan.

FOUR-DAY TV TRAINING PROGRAM CONDUCTED FOR MONTREAL SERVICE MEN--The Montreal Techni-
cal School in Canada played host recently to a four-day clinic on TV servicing. Cospon-
sored by RTMA, the sessions featured instruction by members of Al Saunders school in
Boston. The information supplied was basic in nature, designed to be supplemented by a
complete home~study course. Commenting on the training program, the general service man-
ager of a large set manufacturer, acting as chairman of the meeting, declared that the
future of TV in Canada will depend to a large extent upon the availability of servicing
facilities. It might be impossible, he said, for any manufacturer, dealer or even in-
dependent service group to supply all of the service that might be required. Accordingly,
every effort must be made, he emphasized, to prepare immediately for the training of
men so that all receivers are properly installed and effectively serviced. He felt that
the future of TV in Canada depends upon how the opportunities are developed. In his
opinion, the manufacturer, distributor, dealer and Service Man must be a closely knit

unit to insure a bright future for television.
|

NEW COLOR DEFINITIONS AND INSTRUMENTS ON WAY--When color does become an actuality, Ser-
ice Men will have to become familiar with a new family of terms and test equipment. Dur-
ing a recent meeting in Cincinnati, it was learned that one of the new unusual types of
instruments that might obtain will be a vectorscope, a high-speed phase indicator ca-
pable of displaying on the screen of a 5” 'scope the instantaneous phase and amplitude of
the color subcarrier. It has already been used successfully as a monitor for certain
color signal generators, and it is said that it is potentially useful as an aid in the
alignment of color receivers. Functionally, the instrument employs two sets of bal-
anced modulators to perform the various functions of deriving the phase coordinates,
remodulating an auxiliary subcarrier and producing a radial shift of a vector display.
In this manner, it was said, the phase indication can be made to cover 360° and the am~-
biguity of the angle presentation can be avoided. . . . Some of the color terms with
which Service Men will have to be familiar are: video decoders, sampling, phase error,
reference, chromaticity, fringing and breezeway.

IN THE MAILBAG--In a recent note to ye editor, S. William Scott, president of the Em-
ployer's Association, Inc., and chairman of the Council of Radio and Electronic Service
Men in Los Angeles, declared . . . "I look forward to receiving your magazine each month
not only for its valuable technical content, but for the other interesting articles
you print.'' Peter Kotula, noted that SERVICE was . . . "A very informative magazine."''
And according to George A. Mishlance, SERVICE articles are . . . "The most interesting in
any of the magazines I buy." Many thanks, gentlemen, for these continuing plaudits.--L.W.
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Filters, 8-Watt Amplifier and Matching Arrangements

Developed to Provide Ultra-Fidelity Results

From

Converted or Custom-Built AC/DC Radio-Phono

Hi-Quality Audio for

Combinations.

Tuere Are Maxy areas in New York,
Boston and elsewhere where dc¢ is still

used. Residents of these neighbor-
hoods are faced with a knotty problem
when purchasing a radio-phono, as the
commercial market does not offer any
quality ac-dec combination, or its com-
ponents. Fortunately, the problem can
be solved by the Service Man through
conversion or custom building.

A radio-phono which can operate on
either alternating or direct current
must include special features. First,
since 3-speed ac-dc record changers
are not available, the dc input to the
changer motor must be inverted to ac.
This must be accomplished without the
operator of the set being constantly
reminded of the inverter by noise, or
bv the necessity for controlling a
separate unit. Second, the tuner and
audio amplifier must contain trans-
formerless power supplies. While an
ac-dc amplifier is not unusual, it be-
comes a special item when a supply of
8 watts power output at low distortion
is a requirement, too.

The Record Changer

Noiseless operation of an ac record
changer from a dc source can be
readily and inexpensively achieved by
the use of a good, shielded 50-watt in-
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verter, suspension mounted, and con-
nected to a filter circuit of the type
shown in Fig. 1. This filter suppresses
electrical disturbances produced by the
vibrator and prevents them from feed-
ing back into the line, from which
they would normally be coupled to the
set both directly and by radiation.
Inverter hash has been accepted as a
necessary evil too often. Properly
built ac-dc units, which use the Fig. 1
filter have been found to produce no
audible inverter noise at any setting
of the volume control, even when the
audio svstems are the high gain, wide
frequency range type suitable for re-
luctance pickups, and therefore most
sensitive to hash.

The filter is the conventional pi

Fig. 1. Inverter filter circuit. The rf choke is a

6-millihenry uait rated at 350 mils, with a 12-

ohm maximum dc resistance. The electrolytics,

50-mfd, are 150 wo type with a common

negative. If can-type electrolytics are used, the

common negative cans must be insulated from
the chassis.

F-
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(Above)
Inverter filter unit.

(Left)
AC/DC amplifier and converted ac tuner.

(Photos by David Hebb)

type, with a somewhat unconventional
combination of component values. Its
electrolytics are connected back-to-
back so that no damage can occur if
the set is plugged into the power out-
let with incorrect polarity. When
can-type electrolytics are used care
must be taken to insulate the cans from
the chassis, because if the two com-
mon negatives are connected together
the »f choke is almost shorted out for
one line polarity. The leads between
the filter and the inverter input should
be as short as possible, and the entire
assembly must not be located physi-
cally near components with high gain
ahead of them, particularly the pickup
lead. Where a good layout is not
possible, shielding of the filter leads
and even of the filter itself may be
necessary. Proper interconnection be-
tween the various shields and ground
points for noiseless operation can be
best determined by trial and error,
since it may vary with different equip-
ment,

Only one exception to the effective-
ness of this filter has been observed.
The difficulty was caused by bad house
wiring, which during hours of heavy
current use dropped the dc voltage at
the power receptacle almost 20 volts.
Vibrator chatter and hash were then



[See Front Cover ]

AC/DC Radio-Phonos

by EDGAR M. VILLCHUR

too great to be entirely suppressed.

In Fig. 2 appears the complete in-
verter and mofor circuit, including fa-
cilities for switchover from dc to ac
operation. The ac-dc switch is never
operated when there is current flow,
and thus it does not have to be of
heavy construction. This switch is
required even when the inverter is
equipped with an automatic device
which takes it out of the circuit for ac,
but alternating voltage must not be
applied to the electrolytics of the fil-
ter. Voltage will be applied to the
output terminals of the inverter dur-
ing ac operation, but since the ter-
minals are not connected to anything
when the vibration reeds are at rest,
no harm is done.

The changer on-off switch is re-
moved from the motor circuit and re-
connected as shown, so that the in-
verter does not have to be turned on
and off independently. An automatic
stop will thus control the inverter as
well as the motor. The wires which
have been removed irom the switch
terminals are, of course, spliced to-
gether permanently.

Mechanical buzzing of the inverter
becomes a source of irritating noise
when the vibration is communicated
to the cabinet, which acts as a sound-
ing board. Cabinet radiation of me-
chanical noise can be eliminated by
suspending the inverter from two
parallel strips of rubber (possibly cut
from an old inner tube) stretched be-
tween opposite walls. If the usual in-

(Below)

Fig. 2. Complete circuit of the inverter, filter
and ac/dc switch.
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verter mounting angles are hooked
over these strips no further anchor-
ing will be necessary.

The Audio Amplifier

A transformerless audio amplifier
of adequate power and quality differs
from conventional amplifiers mainly in
its output stage. The low B+ voltage
and the type of heater supply indi-
cate use of the output tube such as
the 25L6. Unfortunately the 25L6
has a low power capability and high
distortion, a little over 2 watts at 10%

harmonic content. These disadvan-
tages are compensated for by using
four output tubes in parallel push-
pull, as illustrated in the cover dia-
gram and Fig. 3, quadrupling power
output and allowing the amplifier to
be operated at a more favorable point
of the distortion versus ouptut curve.
The full benefits of push-pull cancel-
lation of even harmonic distortion are
secured by providing a load impedance
of 1500 ohms per tube instead of the
usual 2000, a step which has been
found to increase total single-ended
distortion by one per cent, but shifts
the major part of this distortion from
odd to even harmonics. Push-pull bal-

(Continued on page 50)

Fig. 3, Schematic of the 8-watt ac/dc amplifier. Ground bus leads must be connected in sequence

indicated; the x, y and

z ground-bus leads and their relation to preamp are shown in Fig. 4 on p. 50.

The value of the 47,000-ohm resistor (R2) was selected for an 8-ohm voice coil. Value can also be
determined from 16,500 Vvoice-coil impedance. R is a 75-ohm 10.watt resistor tapped at 40 ohms,

with a .15-ampere pilot light across the 40-ohm section.

The Li choke is a 25-henry unit rated at 30 mils.

All resistors are 145 watt, with a 20% tolerance, while all capacitors have a 400 wv range, unless
otherwise specified. The polarity of the leads must be determined experimentally. The 50-mfd electro-
lytics are 25 wo types; 200-mfd type is also a 25 wo unit. Electrolytics in the filter circuit, 50-mid,
are 150 wv capacitors. Capacitor in the 25Z6 plate circuit, a .05-mfd unit, is a 600 wov type. The

330-and 22-ohm resistors in the 25L6 circuits must be wired in close to socket pins.

Value of

resistor in filament string depends on tuner heaters.
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PHONO NEEDLE and

Bortorm

Figs. 1 (top), 2 (center) and 3 (bottom). In
Fig. 1 appear waveforms illustrating (at top) a
low-frequency note and (below) a high-frequency
note. A combination of the two notes is shown
in Fig. 2. A sound wave picture is depicted in
Fig. 3, the top waveform being that of a high.
amplitude signal, while the bottom waveform

illustrates a low-amplitude signal.

FOR PROPER LISTENING PLEASURE it is,
of course, necessary to maintain all
components of a phono playback sys-
tem in good condition. One would
not expect a torn speaker cone to
function properly nor could we hope
for proper performance from an ampli-
fier with bad tubes.

The average consumer is aware of
the necessity of replacing worn out or
damaged parts such as tubes and
speakers; the same consumer is not
yet fully aware of the aesthetic and
financial loss caused by worn phonc
needles.

Actually a modern phono playback
needle is not a sharp pointed object,
but conical shaped with a smooth
hemi-spherical tip. The maintenance
of the smooth round contour is es-
sential so that the needle can properly
trace the undulating path of the record
groove. Incidentally, the term stylus
is preferable to needle which has the
connotation of a sharp point.

With the advent of microgroove
records, a renewed interest has been
displayed in recordings. The micro-
groove recordings offer many advan-
tages with which we are all familiar;
they are longer playing, are made of
unbreakable vinylite, have an excellent
frequency range, and with proper care
will last a long time.

For these reasons people are once

Fig. 4. Chart illustrating frequency response characteristics of the piano and several popular type
instruments. Frequency range of some instruments, such as piccolo, oboe, violin, cymbals, and bassoon
often reach 12,000 cps.
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again becoming avid record collectors.
A single home record library can con-
tain anywhere from a score of records
to several hundred. Since a single
12” Ip microgroove record retails for
over $4.00, the investment in a home
record library often ranges from a
hundred to well over a thousand
dollars. Thus, the problem of record
wear has become acute and of particu-
lar concern to the enlarged phono
audience.

There are a number of causes of
stylus wear. It has been found that
the following factors are the most im-
portant in relation to stylus and record
wear : Stylus material ; record material
and condition of record; stylus pres-
sure; compliance of pickup; and design
of pickup arm.

There are other variables which
will affect stylus wear, but the five
listed are the major ones to be con-
sidered.

Characteristics and Functions of
Records and Styli

A record is a flat disc containing
wavy spiral grooves which were
originally cut into the master record-
ing by an accurately shaped cutting
tool. The waves in the groove cor-
respond to the wavelength of the
sound which was originally recorded.
Thus, a sound wave with a frequency
of 10,000 cps, will cause the cutting
stylus to vibrate 10,000 times per
second. In order for the playback
stylus to transmit this sound, it too
must vibrate 10,000 times per second.
The size of the recorded wave de-
pends upon the frequency and ampli-
tude of the sound, upon the diameter
of the record and the speed of the
recording. A low-frequency note will
cause the formation of a wave with a
comparatively long distance between
crests. A high-frequency note will
produce small waves with short dis-
tances between crests; Fig. 1. A
combination of the two sounds will
produce a wave as shown in Fig. Z.
High amplitude will cause an increase
in height of the crest of a wave of a
given frequency, while low amplitude
will cause the reverse; Fig. 3.

Since the record rpm is constant,
the linear distance of a recorded wave
of given frequency decreases with the
diameter of the record. For example,
a 10,000-cps note has a wavelength of
.002” at the outside grooves of a
127 3314 rpm record. The same note
recorded 6” from record center has
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Lucid Analysis, Based on Detailed Investigation of
Needle and Record-Wear Conditions, Particularly Those
Concerning LP Records, Offers Complete Review of the
Specific Causes of Damage and How Some of the
Major Problems Can be Overcome.

a wavelength of .001”, and at 3” from
center the wavelength decreases to
.0005”. In order for a playback stylus
to enter between the crests of a 10,000
cps note, the stylus can not have a flat
larger than .0005”. If the flat is too
large, then the stylus will bridge
across the crests of the recorded sound
wave.

In Fig. 4 appears a frequency chart
which illustrates that a musical tone
contains a fundamental frequency ac-
companied by overtones, i.e. higher
frequencies which give an instrument
its characteristic sound. For example,
a note from a piano has a far different
sound than a note of the same pitch
coming from a trumpet, due to its
overtones. Many of the overtones asso-
ciated with a musical note of almost
any frequency will not be faithfully
reproduced by a stylus with worn
sides. Thus, when a stylus becomes

by E. J. MARCUS*

Audio Consultant

worn, it fails to reproduce the funda-
mental higher frequency notes and dis-
torts the overtones of the lower
frequencies. Accordingly, as stylus
wear increases the piano sounds less
and less like a piano and the same is
true for all other sounds. There is
no longer any fidelity of reproduction.
A spherical tip can respond to all of
the recorded sound within the range
of the human ear.

Figs. 6 and 7 clearly illustrate, in
cross sectional views, the shape and

*Author of numerous articles on records and
needles including, The Diamond as a Phono
Stylus Material, and Problem—To Hear What's
on Disks, published in the New York Times.

fit of a new and a worn stylus in re-
cord grooves.

Principal Causes of Record Wear

The type of stylus material is prob-
ably the single most important factor
which must be considered in record
wear. Phono styli have been made of
everything from soft cactus to dia-
mond, the most durable of all sub-
stances. In view of what is required
for proper and practical playback of
recorded sound, it has been found that
the ideal stylus material should
possess: Durability or resistance to
abrasive wear (ability to maintain
a spherical tip after use); highly
polished surface (low coefficient of
friction) ; good heat conduction;
strength, and a high Young’s Modulus
(no damping or filtering action).

When it is realized that the pressure
at the contact area between stylus and

Fig. S5¢. Record grooves and needle motion. At left (a) we have hill
and dale grooves, while at right (b) are lateral grooves. In hill and
dale operation, the needle rises and falls to reproduce vibration.
In the lateral type of movement, the needle vibrates from side to

usually have 100 grooves to the inch, while the hill and dale or

side, as rapidly as 12,000 times per second. The Ilateral cuts
vertical cut has 143 to the inch., (Courtesy Fortune Magasine,
September, 1939)
71 4 '

Fig. Sa. Views of needle tips, showing progressive nature of wear;
needle eventually forms shoulders amd settles deep in record groove.
(Courtesy Fortune Magazine, September, 1939.)
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groove and needle size

compared with an 8-ke
wavelength at different
diameters at 78 rpm.
What happens when
any needle is worn
to fit the groove, with
resultant flats, is illus-
trated in (&) draw-
ing. Since the flat on

one side of the needls

is greater than the

Circumference
At Point Of
Contact

(b)

wavelength of 8000
cycles, even at an 8"
diameter, reproduction
of this or any higher
frequency is impos-
sible. (Adapted from
Briggs Sound Repro-

duction; based on
original work of C. E.
Watts.)

record groove with a }4-ounce pickup
is about 26 tons per square inch, you
will immediately understand why the
stylus has to be durable. Only the
hardest and most durable of all ma-
terials can be expected to withstand
this tremendous pressure. It must be
remembered that the pressure is more
or less constant on the needle tip

Fig. 8. Photomicrograph of a new steel needle
tip. (Courtesy Duotone)
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while it is in contact with the groove,
wlereas this pressure is momentary
at any given spot in the groove as the
record spins past the stylus. The
stylus tip must endure the pressure
along the half mile of groove contained
on one side of a 12” Ip. Photomicro-
graphs of a steel stylus before and
after one play on a side of a 10” shel-

Fig. 9. Photomicrograph of steel necedle worn
after I play. (Courtesy Duotone)

lac record, appear in Figs. 8 and 9.

In Figs. 10 and 11, we have photo-
micrographs showing the wear pro-
duced on microgroove osmium alloy
and sapphire styli. Fig. 12 shows the
spherical shape of a diamond stylus
after 2,000 plays on microgroove re-
cords. Diamond is able to maintain
its shape due to the fact, long since
established in physics laboratories,
that it is 90 times more resistant to
abrasive wear than sapphire, the next
best material.!

A survey of the articles and books
of ten leading audio experts has been
found to reveal almost unanimity of
opinion in that osmium is not satisfac-
tory for microgroove records because
of its lack of durability, sapphire re-
quires frequent replacement when used
on microgroove, and diamond is the
only stylus material which will main-
tain its shape for prolonged playing
on microgroove records.

Need faor Palished Surface

A smooth surface finish is also
essential. A rough surface on a stylus
will cause abrasion of groove walls,
resulting in permanent damage and
distortion. Diamonds can be polished
to a degree of lustre higher than that
of any other substance.

Good heat conductivity is desirable;
at least from a theoretical standpoint.
Although no data have been obtained,
it is logical to assume that under pres-
sures of 26 tons psi and with move-
ment of 20” per second, a great deal
of heat will be generated, resulting in
a burning of both stylus and groove
surfaces. Diamond and osmium are
good conductors of heat, while sap-
phire is not.

Strength or resistance to pressure
or sudden force is a necessary feature
of a good stylus. It has been found
that the diamond can withstand four
to ten tinmes more pressure on a radius
than can sapphire. In studies con-

1A, Rosiwal, K. Akad. d. Wissenchaften,
Wien, 1893, No. 11 and 1917.

Fig. 10. Photomicrograph of osmium needle after
15 hours of play on (p. {(Courtesy Duotone)




Fig. 13. Diagrammatic representation of pinch effect.

back stylus is conical and has a spherical tip.

| Illustration at left shows path of cutting stylus.
Styh' do not rotate, and therefore a sideways excursion results in a narrowing of the groove within the
moving record, The tracking of a properly-shaped stylus is shown in the center diagram. The play.

Contact with groove walls is made at sides of tip.

This shape presems a smooth curved surface to the groove walls at all times despite pinch effect,

and permits an easy rise and fall of the pickup.

This results in a minimum of groove damage, At

right appears the results effected by a worn stylus, where the worn playback stylus settles low in

the record groove. Edges have been formed on four corners. In a relatively unmodulated section 4)

of record groove, a large flat stylus scction comes in contact with the groove walls. This results in

distortion. When the stylus edges encounter a bend in the groove, as at (B), the groove walls are
damaged.

ducted by scientists®, it has been noted
that diamond has a breaking strength
of 790,000 kg/sq cm, while sapphire
has a breakirg strength of 130,000
kg/sq cm. Experience has shown that
diamond styli are very rarely damaged
in normal use.

It is necessary to avoid a damping
action in the stylus material. All of
the vibrations caused by the moving
groove waves must be faithfully trans-
mitted to the stylus arm to provide
fidelity of reproduction. The hard
materials are excellent in this respect.
Soft stylus materials such as cactus,
act as filters, soaking up a considerable
amount of the vibrations. They should
not be seriously considered by anyone
interested in quality of reproduction.

Effect of Worn Stylus Upon Groove

As a stvlus wears, a flat is first
produced on either side of the spheri-
cal tip at the contact point. These
flats become progressively larger.

2Schuler and Dimpker, Zeitschrift f. Instru-
menten kunde, Vol. 55, 1935, p.63.

Fig. 11. Photomi¢rograph of sapphire needle
after 30 hours of slay on Ip. record. (Courtesy
Duotone)

Eventally the wear becomes so pro-
nounced that the stylus sinks down
into the groove and shoulders over
the top of the groove. It is a physical
impossibility for a worn stylus with
a flat larger than the wavelength of
a recorded sound to reproduce that
sound. As wear progresses, there is
a progressive decrease in the frequen-
cies which can be reproduced. In
addition, there is an increase in sur-
face noise and distortion of overtones.
These conditions escape notice for a
longer period in poorer quality equip-
ment, which is incapable of reproduc-
ing anything over 5,000 to 6,000 cps.
High-fidelity audio equipment reveals
the weaknesses of styli much sooner.
However, aural tests cannot be relied
upon for detection of stylus wear, and
a visual examination, preferably by
microscope, is necessary. Aural mem-
ory is poor and the user cannot re-
member the quality obtained when the
stylus was new. DBy the time the sty-
lus wear has progressed to the extent
where it can be readily detected by
ear, considerable record damage has
occurred. A glance at the photomicro-
graphs of the worn styli will show a
great resemblance to a chisel or plow-
share. The effect of using a worn
stylus is not dissimilar to using a
cutting tool. The sharp edges pro-
duced by wear cut into wave crests,
especially in loud passages containing
high frequencies. The wear is worse
near the center of the record.

Pinch Effect

There is a wvariation of groove
width caused by the original cutting
stvlus. The groove is narrower at the
sharp bends in high amplitude sections
due to a sideways excursion of the flat
cutting stylus. This is a familiar con-

Fig. 14. A 14-power hand microscope, wit}] w.hic_h
a Service Man can examine a needle while it is
in the pickup arm. Such an examination can re-
veal to customer actual extent of needle wear
and damaging effect on records. Microscope folds
into compact unit and can be conveniently car-
ried on person or in tool kit, (Duotone Duo-
scope)

dition known to recording engineers
as the pinch effect. When a new
spherical tip is pinched at high ampli-
tude sections it can ride upwards with-
out excessive damage to the groove.
A worn stylus choking the groove has
a tendency to plow through the kink
in the groove rather than rise and fall.

When vinylite microgroove records
were first introduced it was the opin-
ion of some audio engineers that stylus
wear would be reduced to a bare mini-
munm. It is known now that even
unfilled vinylite will wear styli and
what is even more surprising, micro-
groove styli wear out faster than stand-
ard groove styli. This occurs despite
lower stylus pressure and slower
turntable speeds.

An interesting theory on stylus-
wear pertaining to vinylite records is
the stylus-wear/record-wear cycle. The
particles worn off the stylus tip fall into
the grooves and upon subsequent play-
ing become imbedded in the plastic ma-
terial. These particles are highly abra-
sive and shorten stylus life and as a
concomitant, record life is also de-
creased. Diamond is ideal in this re-
spect in that very little is worn away
to fall into the grooves. Therefore,
vinylite records which have been

(Continued on page 52)

Fig. 12, Photomicrograph of diamond ncedle after
2000 plays (about 1000 hours) on /p. record.
(Courtesy Duotone)
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SO SIMPLE...

KESTER “"RESIN-FIVE” CORE SOLDER
SO SIMPLE . ..to give good service

KeEsren KESTER'S “Resin-Five” Core Solder has long enjoyed the
\\\s;gn’ - greatest popularity as the best solder for all electronic work,
\ ‘;}%: = ;’*‘5’ radio and TV. That's because it was originally developed to
\ § g;ﬁ save you time and money . .. the right combination of tin and
E § :;‘-L: = lead — flux, too — to simplify and speed up your work. And it’s
3 \§: % 3 true also of Kester's companion product, Plastic Rosin-Core
K%? =z Solder. Choose either one...and you have the best!

Your Jobber has Kester. Tell him you want
. “’Resin-Five’’ or ‘Plastic Rosin’’. . . both genuine
® Non-corrosive and non-

I H 1
ondh i crr ForFiomersdh Kester Solders. You’ll be glad you did! KESTER

345", Yo' and smaller.
KESTER SOLDER COMPANY SOLDER
4248 Wrightwood Ave., Chicago 39
Newark 5, New Jersey * Brantford, Canada
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by KENNETH STEWART

Noise in Recording and Reproducing Systems: Wow and Rumble Defects
and Cures . . . Phono Motor Characteristics . .. Turntable Speed Problems.
Tape Recorder Design . . . Ultra-Fidelity Amplifiers . . . Equalization

Preamplifiers.

1IN recokning, and reproducing
systems, noise has ahwavs been a
problemn and a challenge to many.
Broad solutions have been difficult to
find because of the variety of noises in
the equipment and system itself that
must be considered. Several vears ago,
a committee was established in the
IRE to probe the assortment of exist-
ing noise conditions and then set stand-
ards which might be used to devise
curbs. Their work has been cutstand-
ing, providing a firm pattern and valu-
able guide to industry.

Reporting on the project at an IRE

Fig. 1.

national meeting, A. W. Friend of
RCA Labs declared that it has been
found that noise actually refers to any
output power which is of any fre-
quency differing from those of the sig-
nals applied to the input terminals of
the recording amplifier, except for
those output signals which consist of
harmonics of the input signals and in-
termodulation products, and flutter and
WOowW.

In magnetic recording, noise was
described as that which is generated in
the reproducing head during the repro-
ducing process. It was said to be

““

. produced by undesired variations
of the magnetomotive force in the me-
dium which are applied across the
scanning gap of an initially demag-
netized head, when the medium moves
with the desired motion relative to the
scanning device.”

The presence in a recording medium
of the condition which produces the
desired modulation (like transmission
in a film, slope of a groove, or magnet-
ism in a wire or tape) was also noted
as a factor which results in an increase
in noise in comparison with the condi-
(Continued on page 32)

Circuit of amplifier used in Masco dual-speed dual-track tape recorders.
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Fig. 1. Output circuit of typical recorder. The
pentode is used as a power amplifier on playback
and as the bias oscillator while recording. A
triode drive tube furnishes the recording signal,

while the pentode supplies the bias voltages.

Tracing and Solving Problems in the Transporting
Mechanism (Felt Brakes..Drives..Level Winds..Drums..
Motors) and Amplifiers and Bias Oscillators.

THE LAST FEW YEARS have witnessed
a striking expansion of the wire and
tape recorders market on many fronts;
homes, schools, offices, etc. With the
increased use of these instruments in
the consumer field has appeared a new
profitable medium for the Service
Man. The actual servicing of this
type of equipment should present no
problem to anyone who has special-
ized in audio amplifier work.

Basic Principles of Magnetic Recording

The theory of magnetic recording is
not new, having been first discovered
by Valdemar Poulsen, a Danish physi-
cist, in 1896. For a long time, it re-
mained only a laboratory curiosity, due
to difficulties in materials and design.
New alloys and methods of applying
coating to tape, have brought mag-
netic recording into the everyday life
of many. Today, almost all of the
transcribed network programs are
processed on tape or wire. Thousands
of units have been sold for dictating
work, interview recording, speech
and musical training, etc.

Theoretically, the principles of mag-
netic recording are quite simple: A
magnetic medium, tape or wire, is
passed over a recording head, a coil,
which is supplied with a current, mod-
ulated at an audio frequency. This
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current causes a change in the residual
magnetism of the medium. To play-
back this recording, the medium is
passed over a playback head which is
a coil of wire connected to the input
of a high-gain amplifier. The changes
in the magnetism of the medium induce
corresponding currents in the coil,
which are amplified and reconverted
to sound.

In practice, of course, the procedure
is not quite so simple, and many prac-
tical problems had to be solved before
efficient recording and playback equip-
ment could be made. To obtain proper
magnetic characteristics, a dc bias was
first tried, in addition to the audio
currents, This was found to produce
poor quality, and increased noise. It
was then found that the problem could
be overcome by supersonic bias volt-
age, usually around 35-50 ke, at a low
voltage during recording, and a some-
what higher voltage, at the same fre-
quency, for erasing.

This development was probably re-
sponsible, more than any other, for the
popular adoption of magnetic record-
ing. The fact that a recording medium
could be used over and over again,
made an instant hit. Mistakes could
be erased, or an entire new program
recorded over any previous recording.

The wire used for recording is a
special alloy, usually with a stainless-

steel base, about .004” in diameter. It
is supplied on standard spools, provid-
ing fifteen minutes, thirty minutes and
one hour of recording time, at the
standard wire-recording speed of 7.5
inches per second. Tape recorders
normally use a plastic tape, similar to
cellophane, about 8-mm wide, which
is coated on one side with a very finely
divided ferrous coating, carrying the
recording. Paper tapes are also avail-
able, but the plastic types are much
more durable and are gradually sup-
planting the paper. Contrary to a
commonly held belief, wire has been
found to be capable of providing better
fidelity than tape. The result, of
course, depends upon the quality of
recorders and associated equipment.

Servicing Problems

There are two major units to con-
sider in servicing: the transporting
mechantsm and the amplifier, with
microphone and recording head.

The transporting mechanism must
provide a means of moving the wire or
tape across the recording head at an
absolutely constant speed, and a means
for rewinding it when finished record-
ing. Variations in recording speed
can produce flutter and wows in the
recording. To rewind, the mechanism
is reversed, and speeded up. Some of
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the tape recorders offer a choice of
three speeds; 3 inches per second, for
long playing; 7.5 inches per second,
which is standard, and 15 inches per
second, for high-fidelity recording. A
fast-forward speed is included on some
machines to permit editing of tapes;
reaching some particular spot on the
tape quickly, so that it may be checked
and cut out if necessary. Speed
changes are made by selecting differ-
ent sized drive-rollers, usually by
means of levers.

In tape-recorders, and particularly
in wire-recorders, the medium must
have a tension applied during record-
ing, to insure a tight fit over the re-
cording head. In wire recorders, this
also insures a level wind on the spools.
Most machines use a level-wind, like
a fishing-reel, to distribute the wire
evenly on the spools. This is accom-
plished by an eccentric, which moves
the recording head up and down, usu-
ally at the rate of one full swing to 10
turns of the drums.

To assure tension on the wire at all
times, felt brakes are used, on most
wire-recorders. These are mounted
below the drums, with their drag con-
trolled by switching levers. The drag
is applied to the feed spool, in run
position, and to the take up drum, in
rewind. When the lever is switched
to off position, drag is applied to both
drums, to prevent over-run and spill-
age of the wire. The average tension
on these brakes should be about a half-
ounce; that much pull should be used
to pull wire off a drum, at rest.

The brakes, themselves, are small
felt pads. If they become soaked with

Fig. 3. The tape path in a recorder. The capstan
is driven by the motor, while the tape is pulled
bv it because it is held firmly against a rubber
surface by the pressure roller, which is movable.
The takeup reel is pulled by the motor, while in
play or record position; this is to take up tape.
The supply reel is pulled in rewind position and
takeup is released.
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oil, they must be cleaned, by washing
out with carbon-tet and drying thor-
oughly. Tension is usually applied to
the brakes by springs, and adjusted by
bending small metal arms holding the
springs. This brake-tension is the first
item that should be tested, whenever a
wire-recorder is serviced. This can
be done by turning on the machine,
threading up and allowing it to reach
full speed, in either direction. Then
the equipment should be shut off
quickly and watched closely for any
signs of owver-rum. You should be
ready to grab the spools, in case they
are too loose,

Drives used on most machines are
very similar to the familiar record-
changer drive. A small rubber-tired
idler wheel is driven by the motor
shaft, and still another idler is driven
by the first, to obtain the higher speed
needed for rewinding. If slippage is
found, the idlers should be cleaned well
with carbon-tet, and surfaces of the
rubber roughened slightly with fine
sandpaper, to insure good traction.
Motor and drives should be checked
for over-oiling, which might obtain as
a result of home-lubrication jobs. The
whole assembly should be washed out
with carbon-tet, if necessary, to pre-
vent oil and grease from getting back
into the machine. Oiling of the motors
themselves is usually unnecessary; a
few drops of oil on the small felt wash-
ers at each end of the armature will
suffice for a long time.

The level-wind should also be ad-

justed via a screw adjustment. A per-
fect adjustment should permit a rise
and fall, just enough, to give an even

\VICING
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distribution of the wire on the spools.
At the bottom, the wire should be
about #2” from the bottom flange and
at the top, the wire should be aboutrs”
from the top flange. It is important
to see that old grease has not caked on
the slider; this will prevent free move-
ment. Old caked lubricant should be
washed out and a very thin coat of
lubriplate or white vaseline applied.
If the level-wind sticks, it may cause
piling of the wire at the top, and a
spillage ; this may also be the result of
the wire winding too high, and catch-
ing in the notch of the takeup spool.

Spills

Spills, the most annoying of all
wire-recorder troubles, are usually
caused by loose brakes on one of the
drums. When the machine is stopped,
the drum will continue to revolve,
throwing the wire from it, and causing
several turns of wire to fall under the
drum. The wire is so fine that it easily
finds its way under the spools, around
shafts, and practically everywhere
else. The best way to avoid spills is
to check brakes before operating the
machine. At least a five-minute run
should be made and the wire on the
takeup drum then inspected. If it is
wound smoothly and tightly, the brakes
on the supply drum are probably good.
Now it is possible to rewind and note
the condition of the wire on the supply
spool. If there are loose loops show-
ing, the takeup-drum brake is too
loose.

If you do get a bad spill while work-
ing on a recorder, it is important to

(Continued on page 54)

Fig. 2. At left appears the wire path on a wire recorder, using a typical level-wind mechanism. In
center is illustrated a side view of the brake arm and the felt pad used. At right is a simplified
sketch of a level-wind mechanism. Head is raised or lowered by the arm.
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This book contains. ..

a complefe, yet condensed evaluation of the
various types of antennas on the market
todoy, graphs and illustrations clorifying
their various characteristics, and informa-
tion on the use of rotators, lightning or-
restors, etc. Obtain your free copy from
your Authorized Amphenol Distributar.

Audio

(Continued from page 29)

tion of no modulation. This extra noise, which is modulated
with the signal, is modulation noise.

Signal-to-noise ratios, also covered in the committee re-
view, were described as the quotient of the integrated signal
power output, at a specified maxmum value of distortion,
over a specified bandwidth, to the total noise power output
integrated over the same band of frequencies.

Wow and Rumble Defects*

The motor system has often been found to be a base cause
of noise. When, for instance, there’s any variation in turn-
table speed, usually once with each revolution of the turn-
table, wow results. Its effect is such that a change in pitch
(distortion) is heard at definite intervals. For example, if
wow is present, a record on which a 1,000-cycle note is cut
will not reproduce (when played) a note of constant pitch,
but the pitch will change at regular intervals to a lower value,
producing a wow effect. Any of the following conditions
might cause wow: dirt under and around the idler-wheel
assembly; idler-wheel spring loose or missing; flat spot on
idler-wheel tire or turntable; loose or worn pulley belt; oil
or grease on idler-wheel tire, pulley, pulley belt, or drive
shaft; and speed-control knob not in proper position.

Another noise problem is rumble, which may be caused by
a flat spot on the idler wheel or a dynamic unbalance of the
rotor. The vibration resulting from such a condition is trans-
mitted mechanically to the turntable and pickup, and hence
is reproduced as a low-frequency sound by the amplifier and
speaker associated with the record player. In the case of the
1,000-cycle note recording, any rumble that is present would
be heard as a low-frequency note which is continuously
modulating the 1,000-cycle note.

Another motor problem, causing noise, is end play. This
usually appears in motors designed to be mounted with the
rotor in a horizontal plane. Because of the thrust of the
rotor, the spacers between the shoulder on the rotor shaft
and the bearings, become worn or cracked. As a result, there
is too much end play and noise. Many changers employ
vertically mounted motors with thrust bearings that prevent
end play.

In a motor that uses a commutator, another source of
possible noise trouble may arise. The field in this type of
motor is in series with the commutator, the series connection
being made through the use of brushes which ride over the
segments of the commutator. Evenually these brushes become
worn down, cracked, or chipped, because of either long use,
overloads for long periods of time, or excessive current
caused by a shorted coil. Sparking at the brushes can result
if the armature has too much play or if there is lack of
tension in the brush springs. When the brushes are loose,
they are usually worn out. Brushes must be replaced if any
of these defects appear. Incidentally, the spring should never
be stretched.

When motors having commutators and brushes are used
in phono systems, they are usually of the universal type;
that is they will work on either ac or dc.

Phono Motor Characteristics*

Since motors can be a base source of noise, it is wise to

*Based on copyrighted Philco service notes.

(Continued on Page 56)
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BS-HYTRON

T1AX2 DATA

The CBS-Hytron 1AX2 is a compact, 9-pin
miniature TV pulse rectifier. Plate is brought
out to top cap and filament is oxide-coated.
Absolute maximum ratings are: peak inverse
plate voltage, 25,000 volts; d-c load current,
1.0ma.; and steady-state peak plate current,
11.0 ma.

Typical Operation —
TV Pulse Rectifier

14v £ 10%
650 ma
20,000 v

Filament voltage
Filament current
Positive-pulse plate voltage

Negative-pulse plate voltage 5,000 v
Peak inverse plate voltage 25,000 v
D-c output voltage 20,000 v
D-c load current 300 ua

BOTTOM VIEW
OF SOCKET

FIRST U'LL BE BUYING SOON

YTRON IAX2

=DUTY TV HIGH-VOLTAGE
CAN TAKE IT!

TV high-voltage rectifiers take a beat-
ing: Terrific variations occur in applied
filament voltage ... 0.8 to 2.4 volts!
Sudden arcs in the rectifying system
place destructive electromechanical
stresses on the filament. And the in-
creasingly larger TV picture tubes de-
mand peak emission and peak inverse
voltage simultaneously. The new CBS-
Hytron 1AX2 was especially designed to
take such rough treatment and come up
smiling.

ADVANTAGES OF NEW CBS-HYTRON 1AX2

1 Rugged, high-wattage filament of CBS-Hytron 1AX2 has adequate
peak emission for the new, larger TV picture tubes. 1AX2 may be run
simultaneously at both its peak inverse voltage and maximum d-c
current.

® Higher load of 1AX2 filament on transformer tends to regulate filament
voltage. Eliminates need for limiting resistor. Yet lower plate-to-
filament capacitance (0.7 uuf) of 1AX2 prevents loss of high voltage.

Insulated tension bar (patent applied for) through center of 1AX2
coiled filament limits destructive movement of filament by electro-
mechanical stresses.

4 Filament of 1AX2 is located in base and shielded to eliminate bomb-
ardment of cool ends of filament by gas molecules.

5 An overloaded 1X2A may be replaced with its big brother, the CBS-
Hytron 1AX2, by simply removing the limiting resistor. In rare cases,
it may be necessary to add another turn to the secondary of the filament
transformer to obtain the required 1.4 volts for the 1AX2.

Nt
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Supplementary PA

IN EQUIPPING large meeting places or
stadiums with pa systems, there arc
usually many special problems to con-

sider and solve. It is necessary to
study the manner in which the micro-
phones will be used, the coverage con-
centration required for large, medium
and small audiences, and sound distri-
bution that will obtain when indoor,
tent cover or outdoor conditions pre-
vail.

Recently, all of these problems and
others, too, appeared when the Wem-
bley stadium had to be readied for the
International Convention of Jehoval’s
Witnesses. The stadium had been set
up for close speaking. TFor the assem-
bly affair, this arrangement had to be
changed, since in this instance the
speakers use a normal, sometimes soft
and rather fast, conversational voice,
at some distance from the microphone.
Informal discussions by a group spread
around a microphone also had to be
considered in placing the pickup unit.
In sporting events, the announcements
are often supplementary to other forms
of communication (such as a score-
board) and may be repeated, so that
failure to hear a word or two can be
rectified by the audience themselves.

Fig. 1. Arrangement employed to permit use of the same loud-

speakers and cabling for the main cirenit
amplifier (bottom).

For the talks and discussions at the
assembly, it was noted that the audi-
ence would be dependent on liearing
every word, to get the benefit of the
program. Thus this condition had to
be considered carefully. The speed and
style of declivery at sports meetings,
together with volume adjustment, make
it possible to minimize the effect of
bad spots of echo confusion. In assem-
bly meetings, this method is not appli-
cable.

The presence of people speaking, not
only different dialects of English, but
also completely different languages,
and understanding others only by very
careful attention, meant that every
word had to be clearly intelligible
everywhere. Here was another ex-
tremely critical problem. For some
sessions it was found necessary to sec-
tionalize the stadium, so that assem-
blies in different languages could be
held in different parts at the same time.

Tlie vastness of the place meant that,
when the necessary equipment was
available, miles of cable would be re-
quired to connect it up.

To complicate matters, the stadium
had been scheduled for assembly meet-
ings on alternate days, and on the reg-

(top) or the local
ments is at
announcements;

Fig. 2. Block diagram of equipment installation
quarters: Workers section is at (a); input for
(b); at (c)
inputs for local anouncements
marquees or in the access ways arc at

Flexible Sound System Developed
to Provide Comprehensive Cover-
age for Audience of 36,000 at
Wembley Stadium, London, Eng.

Left: View of the Wembley Stadium illustrating vastness of
arena and position of some of the speakers.

ular evenings, greyhound racing and
speedway meetings were to be held as
usual, and all special equipment had
to be out of sight on those evenings.

Preliminary tests showed that the
weak places for hearing were in the
covered area of the stands, where all
the seating was located, the frontal
areas for standing being well served
by the existing equipment. The weak-
ness was due to the considerable dis-
tance from the pole-mounted speakers
around the track to the back of the
stand, where reflected sound returns
to create confused areas mid-way up
the stand.

Speaker Mountings

To overcome this, thirty flared cab-
inet loudspeakers were installed around
the roof-front, to feed the seated area,
and the pole-mounted speakers were
operated at lower level, to feed just
the standing enclosure without causing
confusion in the covered area.

These cabinet speakers were also
used for the foreign language assem-
blies. To save wiring an ingenious
two-way plugging arrangement was

at cafeteria head-
blanket announce-
for the cafeteria
in one or more
at (e) are the

is the microphone

(d);

subsidiary amplifiers.

Lines To LS Groups in
’-arque es And Aisies

L.ocoi Group L.§ BusBors
) e ——r--
- alelcla
|
Shorting Plug Short On Ll o2
ain Ckt
5. — Input Line Mixer
From Stod
o—
(b)
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Stadium Installation

employed; Fig. 1. The main power
amplifier, a 60-watter, feeding the sup-
plementary speakers by means of a
100-volt line, fed those intended for
alternative local use through a short-
ing plug, conveniently mounted in the
area. When the foreign language as-
semblies were on, the main power
amplifier output circuit was short-
circuited to prevent interaction, and
the output from a local pa set in-
jected into the shorting-plug socket,
thus feeding only into the local group
and not the main bus-bars. In this
way as many as six different points
were operated simultaneously without
interaction. Ordinary 6-watt ampli-
fiers, with the addition of a 100-volt
output matching transformer, were
used for this service.

Microphone Positions

The main platform was out on the
pitch, where up to four microphones
were required. The orchestra, used
for leading tbe singing and playing
incidental music, was located in a glass
enclosed section of the north stand. A
choir was also located in the section of
stand immediately in front of this.
This composite program source was to
be fed to the entire stadium, and also
to the cafeteria camp, operated outside
for the benefit of all conventioners, in
8 large marquees. Additionally, the
cafeteria department was required to
make their local announcements.

Amplifier Locations

To provide these facilities, micro-
phone amplifiers were installed for the
platform and orchestra and choir, with
electronic mixing circuits, controlled
remotely from a panel installed in the
box normally used for greyhound rac-
ing. Switches, ganged to the quick-
fade switching, controlled Is groups to
prevent acoustic feedback. The out-
puts from the microphone amplifiers,
at 600 ohms, were combined in a fixed
mixing netwotrk, and fed intc one of
the main stadium amplifier’s inputs

(Righty

Fig. 3. Layout of equipment in stadium.

by N. H. CROWHURST

(with suitable attenuation), and also
into the 60-watter feeding the supple-
mentary svstem. The same 600-ohm
line was extended to another glass-
enclosed section, provided with a buf-
fer amplifier for feeding a number of
tape recorders brought by convention-
ers, and over to the caleteria marquees,
where it fed into a number of 6-watt
amplifiers for different sections, using
twenty or more loudspeakers in all.
Local announcenients were introduced
by the arrangement shown at Fig. 2.

Use of Low-Power Amps

From the foregoing it would seem
that a large number of amplifiers were
required, but some economy was ef-
fected by using the G-watt amplifiers
for both cafeteria and foreign language
assembly service, transferring them
from site to site as required, the wir-
ing being previously installed.

Headphone Monitoring

An interesting facility was provided
to achieve unity in singing, a real dif-
ficulty in so large an audience. The
conductor on the pitch was equipped
with headphones, served with sound
direct from the orchestra enclosure.
The orchestra and choir each had local
conductors who took their cue from
the men with the headphones. The
main body of the audience could all see
him (but not his headphones, because
of the great distance). As a result,

the singing was all dead in syic, truly
impressive from so large a crowd.

Manpower Requirements

Some readers might think that a job
like this must have been done by a
large pa organization, and would be
beyond the scope of the small man.
But no pa organization was called in.
A staff of about 20 practical men from
different parts of the country, who
were attending the convention, cared
for all pa requirements. The equip-
ment was, in the main, brought in by
local groups, the exception being the
main amplifiers, which were specially
built some time ago by the author for
assemblies of this type, but on a
smaller scale. Jehovah’s Witnesses do
not come from the higher salary brack-
ets, so cost had to be minimized, con-
sistent with giving a high standard of
service. A news reporter, covering
the convention, commented that he had
never heard such clear and adequate

pa.
Plug-Socket Facilities

All equipment installed inside the
stadium was provided with plug and
socket connections, enabling the whole
supplementary installation to be re-
moved or reinstalled in under 30 min-
utes. This, of course, called for close
scheduling of duties by the steff.

Orchesiro and Recorder Enclosure
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by L

M .

ALLEN

Design and Adjustment of Centering and lon-Trap Magnets in Electrostatic-

Focus Circuits .

ONE OF THE MOST COMMON causes of
failures in TV chassis has been the hv
rectifier tube. It has been found that
there are several possible reasons for
the short-life conditions. Prominent
among the causes is the wide range of
filament voltages encountered in tele-
vision sets in the field. Line-voltage
variations, adjustment of horizontal
drive control, differences in horizontal
oscillator tubes as well as horizontal
amplifier tubes, and different flyback
transformer designs contribute to a
situation wherein the filament of the
rectifier tube may be operating at
values as low as 0.8 volt or as high as
2.4 volts.

Another factor that has been found
to prompt early failure is the effect of
electromechanical stressing of the fila-
ment, caused by the very high electro-
static fields existing between it and the

Roxanne, of the Beat the Clock program, with
Sylvania tube number 1,000,000,001, which will
mean two all-expenses paid cruises to Bermuda

for the lucky consumer who receives it.

A

' AOTIE. THIS CARTON WIAM’.’:'
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TAX2

Application Notest

surrounding plate structure. Sudden
changes in this potential, when high-
voltage arcs occur anywhere in the
system, subject the filament to stresses
which can cause breakage where the
filament is attached to its support rods.
According to Hytron, the use of tung-
sten wire for the filament base in both
of the popular ho rectifier tubes pre-
vents a true weld of the tungsten to the
nickel support rods. Instead, the tung-
sten wire is imbedded into the support
rods, to provide a good mechanical and
clectrical joint, but not as good as
should be possible with a complete flow
of the metals.

In designing a new tube, the 1AX2,
these factors were considered and as
a result, several structural changes

fFrom Hytron tube-application data.

At a recent billionth-tube ceremony in the
Emporium, Pa., radio-tube plant of Sylvania
blectnc, H. Ward Zimmer (right), exccutive
vice president, congratulating Matt Burns, man-
ager of the radio tube division, who holds the
billionth tube in his left hand. Next to Burns is
George Rishell whe, on an original developmen-
tal grant of $500 in 1924, produced Sylvania’s
Arst radio tube, a 201A, and set up the first
tube production line. Rishell is holding the

company's first tube. Harold Rainier, left, man-

ager of the renewal sales department and George

Sommers, general sales manager for the division,
als¢ took part in the ceremony

were included. The position of the
filament was changed and it is now
located in the base of the structure,
surrounded by a shield which has been
found to eliminate bombardment of its
cool ends by gas molecules. The fila-
ment itself is a spiral of nickel alloy
ribbon. The use of a nickel-base fila-
nment wire was found to permit true
welding of the filament to its supports.
In addition, an insulated tension bar
was included and passed through the
center of the coiled filament to limit
the amount of movement that can be
caused by electrostatic stress.

To support the higher average cur-
rents required by the larger picture
tubes, the v rectitier must be capable
of meeting its full ratings for both cur-
rent and voltage simultaneously. To

(Continued on page 68)

Five new additions to the G. E. high-reliability

tube line: Rear, left to right, the GL-6072, a

twin triode; the GL-6137, a remote cutoff pcn-

tode; and the GL-6201, a twin triode. Front, the

GL- 6136 a sharp- cutoft pentode, and the GL-
6135, a medium-mu triode.




Phonograph
Needle Line

Specific Cartridge
= To Needle
"12 IN 1" @ [ = Data

DISPLAY BOX

Practical
Packaging
and

Display

Simple Inventory
G Control —

i QT Re-order System

CABINET

See Your Distributor...

P"_RMO PE RMO, In'c., 6415 RAVENSWOOD AVENUE, CHICAGO 26, ILLINOIS

MANUFACTURERS OF "FIDELITONE", "PERMO-POINT” AND "PERMO” PRODUCTS
LONG-LIFE PHONOGRAPH NEZDLES » RECORDING TAPE AND WIRE » RECORD BRUSHES

SERVICE, JUNE, 1952 ¢ 37

wwWw-americanradiohistorvy-com



ULO adio

Shielded High Tension Wire

; Secondarr
[ Termina

Distributor
/Suppressor in
Center Lead

Distributor

Ammerer 1grdion Sw
Storage Iqrcmiﬂo'n
Coil ol

Egtety === Pri Winding
Distributor
- Figs 2.
Breaker
Points
Circuit Bregxer
To Spork Plugs
Fig. 1.

HoaEe Ser Service men are often re-
luctant to enter auto radio servicing
because of the difiiculties they fcel
are associated with the activity. Re-
pairs on auto sets are basically no
more difficult to complete than those
involved in home chassis, and the
servicing jobs are often quite exten-
sive, resulting in substantial income.
There are, of course, special problems
peculiar to auto radios that must be
considered. Also, troubleshooting may,
in some cases, require an elementary
knowledge of automobile construction.

Two unpleasant features of the
auto-radio service business—interfer-
ence problems, and the difhculties
associated with pulling a set—have
changed considerably for the better in
recent vears. The interference problem
has hecome a relatively minor one in
modern car receivers. Pulling, while
in some cases still a tedious item, is
usually quite simple and uncompli-
cated.

No unusual expense need be in-
volved in getting set up for auto-radio
servicing. A drive-in space is desir-
able, but not essential. The service
shop owner can make arrangements
with a nearby garage to provide not
only drive-in space but solicit the
business, and possibly even supply
employee help for set-pulling (when
necessary), in exchange for a per-

38 * SERVICE, JUNE, 1952

centage of the profits, or a flat fee.

The chief piece of equipment needed
is a 6 v dc source capable of energiz-
ing the car radio in the shop. A stor-
age battery may be used for this pur-
pose, or a suitable power unit** of
adequate current - handling capacity
that converts 110  ac to 6 v dc may be
purchased. (It is assumed that 110 v

Fig. 3. Placement of spark plug suppressors.
Only one spark plug is shown, although many
are, of course, present.

To Distributor—p

(Above)

Location of distributor suppressor.

(Left)

Wiring diagram of an ignition circuit.

ac is supplied to the service shop.)
Other items that are handy are one or
two car antennas, clip-on leads, sub-
stitute auto-radio speakers, etc. Tools
and test instruments used in home re-
ceiver work will, of course, also be
required.

Basic Differences Between Auto
Radios and Home Sets

The space available in the car for
the auto radio is necessarily limited;
this means that the car receiver must
be built quite compactly. Servicing, in
some sets particularly, is at close
quarters, so to speak; but certainly not
more so than in personal or camera-
type portables.

The vibration and wide shifts in
temperature that the auto radio is sub-
jected to make rugged set construction
essential. Many of the components
used are sturdier than those employed
in home receivers. Slight defects—a
noisy tube, for example—that might
not noticeably impair reception in a
home receiver, will be very noticeable
in the auto radio, due to the constant
jarring to which the latter is ex-
posed. Auto radio Service Men must
consequently be more careful, more
comprehiensive in their work, making
sure to climinate every possible
source of trouble, no matter how small,



Installation and Service

by SOLOMON HELLER*

Part I of a Series: Differences Between Auto and Home Chassis ... Tracing
and Curing Troubles External to the Receiver . . . Operation of Ignition
Systems Components and Their Relation to Interference.

that the car’s movements may magnify.

A small antenna must be used on
the auto radio receiver, due to space
limitations. Signal pickup will there-
fore be relatively poor. The receiver
must therefore be very sensitive, or
have a high gain, to make up for the
insufficient signal input.

Permeability - tuned front - end cir-
cuits—i.e., tuned circuits in which the
capacitor is fixed, and the coil in-
ductance is variable—are commonly
used, because they are not as affected
by jarring as capacitively-tuned cir-
cuits, and occupy less space.

The power supply of the auto radio
is quite different from that of the home
receiver in certain respects. The 6
v dc provided by the storage battery is
changed into low ac by a vibrator,
stepped up by a transformer, and rec-
tified (as well as filtered), to supply
the required B voltages.

Thorough shielding, and extensive
bypassing and filtering are necessitated
by the location of the auto receiver in
the vicinity of the electrical system of
the car.

Another point of difference between
the car radio and the home receiver

Fig. 4. Generator capacitor installation. At 4 is
the field terminal; capacitor must not be con-
nected here. (Courtesy Motorola)

Armature

Field
Terminol :

Terminal

Mount
Capacitor Under
Generator Grou
Lead Screw

in many cases is the use, in the car
set, of a low-resistance speaker field
coil which will pass the large current
needed to cnergize it. PM speakers
are also used in some sets.

When trouble is reported in the re-
ception of an auto radio, the Service
Man must determine whether its
source is external to the car or ex-
ternal to the set, but in the car, or in
the antenna, or in the receiver proper.

Determining If Trouble Is External to
Car

Since the car radio is highly sensi-
tive, to compensate for its poor antenna
pickup, it will readily receive inter-
fering or undesired signals, as well
as desired ones. The interfering sig-
nals referred to are noise pulses, pro-
duced by the electrical svstem of the
car, or by sources outside the car. If
the source of interference is outside

*Co-author of Television Servicing.

Fig. 5. A typical distributor suppressor installa-
tion. (Courtesy Motorola)

Distributor

the car, nothing can generally be done
about it by the Service Man. He
should know etlough, however, to
recognize the source of the trouble, to
prevent wasting time in unnecessary
checking.

High power lines, electrical devices,
ignition systems of other cars, etc,
can all produce noise in the car radio.
This tvpe of interference can be
readily identified because it is present
only in certain localities. As soon as
the car moves out of the area where
the noise fields are strong, its recep-
tion will improve.

interference Sources in the Car Itself

When the interference or noise orig-
inates in the car itself, the noise will
be present wherever the car goes, ex-
cept in the case of tire and wheel
static . Before remedies can be ap-
plied, the source of the noise must be
determined. Possible sources may be

(Continued on page 55)

**Cataldo, J. T.. Auto Beuch Power Supply,
SeErvice, January, 1951.

Fig. 6. An ignition coil capacitor installation.
(Courtesy Motorola)

Connect At
Terminal J
Marked —
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by M. W. PERCY

Comparison of Ultrahigh and Veryhigh Receiver Design . . . Features of

Ultrahigh Tuner Using Curved Line Structure

UrtrauIGH TV receiver development
and design, during the past few weeks,
has been as a top priority project in

Anl A X
Tuned To Unused many plants, with the front ends or
ta) Chonnel VHF Uy ¢ i Moot W W 21
5 Receiver Recewer uners receiving practically all of the
attention. Concentration on this por-

Preselector

tion of the chassis has been acute be-
cause it is the tuner which must per-
form probably the most important
function, detect a weak signal. In

@ ‘ addition, the sensitivity of the front
Low Freq . o
i i
. : ' vyl end is also a direct measure of the
(b)
L

maximum sensitivity of the complete

receiver.

T Hormenic OS¢ Mult Discussing the various problems
Lok which must be cousidered in evolving

tuners for the higher frequencies, at

the recent IRE whf symposium,i

Ant
Preselector 4l M F e Ralph A. Varone of Admiral noted
e that the figure of merit of sensitivity

or the noise figure, is a particularly
important design factor. This figure
has been defined as the ratio of the
total noise power at the input ter-
minals of the receiver compared to the
total thermal noise power of the an-
tenna itself.

Reviewing the three probable ap-
proaches to ulif receiver design,
Varone said that the converter might

E7 B R app— be used to change the receiver from a
18 - R 1 al 1 A
ig. oise figure of ultrahigh front ends, detailed by Varone of Admiral. Smgle superhet to 4 double super em-

x1

Mixer Fundamentol

Fig. 1. ‘T'hree probable approaches to ultrahigh receiver design.

ploying two oscillators. The u/f oscil-
lator would be located in the converter
proper, while the /f oscillator repre-

a0l :
sents the tuner of the vif receiver. One
~ T T T of the unused channels of the receiver
23017 can be used as the Af if amplifier. In
) operation, the uhf signal picked up on
320/~ the antenna is conducted through a

g - .
- preselector and mixed with the uhf
2ok oscillator by means of a germanium
crystal. Then, explained Varone, the

(Continued on page 42)

470 Frequency — mc B0

iConducted by TRE Professional Group on
Broadcast and TV Receivers.
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SIX QUALITY FEATURES OF ALL TUNG-SOL PICTURE
TUBES MEAN BETTER TV RECEIVER OPERATION

Glass bead type assembly is
stronger, both mechanically
and electrically—gives
greater protection against
leakages and arcing.

Bl
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Double cathode tab
provides double pro-
tection against failure
in the cathode circuit.
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Low resistance f outside
conductive coating minimizes
radiation of horizontal
oscillatar sweep frequency.

Rigid contral cf internal
conductive coating materially
imprcves service reliability.

Fortified screen '
composition resists
burning (X pattern).

Tung-Sol Picture Tubes can be used with
singie or dauble fiedd ion trap designs.
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" My Searching

with C-D’s line of ‘‘UP”" electrolytics

. . . simplifies your TV replacement problems

SUBSIDIARY

PLANTS IN SO. PLAINFIELD, N. J. °

INDIANAPOLIS, IND: . FUQUAY SPRINGS, N. C.

The only twist-prong electrolytic line with
complete replacement coverage!

Saves you hours of “hunting time”.

Follow the C-D TV Guide, and you automati-
cally meet and beat the manufacturer’s require-
ments for every TV set.

See your local C-D jobber today (he’s in your
local Classified Phone Directory) for C-D’s Tele-
vision Replacement Guide TVR TA or write to
Dept. S.62, Cornell-Dubilier Electric Corp.,
South Plainfield, N. J.

CoRNELL-DUBILIER
CAPACITORS

NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS. = PROVIDENCE, R. I.

SUBSIDIARY, KADIART CORPORATION, CLEVELAND, OHIO.

Ser-Cuits
(Continued from page 40)

if output is amplified with a low noise
amplifier whose output is connected to
the input terminals of the vhf re-
ceiver,

In another system, it is possible to
use a uhf converter employing the
double superhet principle. Only one
oscillator is used in this instance, thus
minimizing the spurious responses and
permitting the use of a low if of 21 mc
in the vif set. In such a circuit, the
output of a typical z/if oscillator like

42 * SERVICE, JUNE, 1952

the 6J6 is fed simultaneously to a If
mixer and a crystal. Then, it was ex-
plained, oscillator harmonic output of
the crystal is fed to a harmonic tank
which is tuned in the #/if hand below
the signal frequency by an amount
equal to the first if. The output of the
oscillator harmonic tank is fed to a
germanium crystal mixer, and the uhf
signal picked up on the antenna is
conducted through the pre-selector to
the same germanium crystal mixer.
Varone explained that the beat be-
tween the oscillator harmonic and the
1hf signal, which is the first ¢f is ap-
plied to a low noise amplifier, ampli-

fied and then applied to the If mixer
and amplified in the If video amplifier
in the usual way. The signal fre-
quency, he added, is changed by vary-
ing the frequency of the oscillator and
that of the first ¢f amplifier simultane-
ously. It was noted that the full band
can be covered in three steps by
changing the multiplying factor of the
oscillator multiplier; typical multi-
pliers for the oscillator in the 2/if band
are 2, 3 and 4.

The straightforward single superhet
is the third approach. Here the uhf
portion consists of a preselector, a ger-
manium crystal mixer and a funda-
mental oscillator operating in the uhf
band. In this instance, the output of
the crystal mixer is fed to a low noise,
41-mc if amplifier.

Analyzing noise figures for these
circuits, Varone declared it has been
found that the external converter with
the double superhet and two separate
oscillators was the least sensitive or
most noisy; it only competes with the
other two front ends at the extremely
low end of the band.

The double superhet approach em-
ploying one oscillator and a crystal
multiplier was found to have a noise
figure of 20 to 22 db essentially uni-
form across the «/if band.

The single superhet approach, em-
ploving a crystal mixer and funda-
mental oscillator with a 41-mc video
amplifier was noted as the least noisy,
its noise figure being in the range of
15 to 20 db.

It was emphasized that in all three
systems, the noise was considerably
more than in present day vhif models.
The noise figure range of whf sets
were said to be between 6 and 9 db.

Continuing this analysis and review-
ing the sensitivity of these three sys-
tems, the Admiral specialist said that
tests showed that the single superhet
was less sensitive by 6 to 14 db, while
the double superhet employing a single
oscillator was less sensitive by 14 to
16 db, and the external converter was
on an average 20 db less sensitive.
Actually, he noted it may be less sensi-
tive by as much as 2% db, at the high
end of the hand.

Reviewing the fundamental wuhf
components used in all three cases, the
germanium crystal mixer, oscillator
and a low noise if amplifier, Varone
said that all of these components have
been found to serve their purpose, par-
ticularly the crystal mixer, for without
it, the higher frequencies would have
not been penetrated. However, he
added, industry is in need of new com-
ponents that will make possible more
sensitive receivers. It was noted that
there is urgent need for a rf amplifier
with a low loise figure and adequate



power gamn, According to Varoue, the
tube used in such a system should be
of the grounded grid type or of a
similar design.

Tuned-Line Tuner

Last month, several tuning sys-
tems developed for whf and described
at the IRE national convention were
reviewed. One type of tuner, not de-
tailed, was the curved tuned-line unit,
developed by H. F. Rieth of Kingston
Products.

The line was said to be shaped in a
radius to gain compactness, as well as,
to simplify the slider and tuner drive
mechanism. Tuning was described as
being accomplished by using silver
plated sliders having zero backlash.

It was noted that the overall rf cir-
cuit of the converter consisted of a
stationary balanced transmission line
type antenna coupling loop, a tunable
preselector transmission line, and crys-
tal mixer. The transmission line type
of antenna loop was described as being
mutually coupled to a preselector line,
coupling being employed to correct the
small variation of preselector Q with
frequency to obtain a mnear constant
loaded bandwidth. This was achieved
by physically locating the loop closer
to the preselector line at the if end of
the range. The oscillator and preselec-
tor lines were said to be made of 74”
wide curved parallel strips of silver-
plated brass. A parallel line of adjust-
able electrical length was noted as
serving as the tuning meauns.

Describing the preselector circuit,
Rieth said that its design was based on
a halfwave transmission line develop-
ing an unloaded @ of 600 with com-
plete absence of dead spots or spurious
responses and having a line character-
istic impedance of 125 ohms. In cover-
ing this frequency range the line short-
ing slider has a 4” travel. A crystal
mixer is directly coupled to the output
shorted end of the lines and the an-
tenna is mutually coupled to the short-
ed input end of the lines.

To receive ulif stations between 470
and 890, it was noted that the local
oscillator tunes from 275 to 695 mc
when the vif set is tuned to channel
10. The basic oscillator design was
said to have an upper limit of 1100 mc
which is much higher than required
for u/if tuner application and being a
quarterwave design is very stable.

The warm-up drift ot the local os-
cillation at the high-frequency end of
the band was said to be approximately
4250 ke and approximately —250 ke
on the low end of the hand. The fre-
quency was said to stabilize after ap-
proximately five minutes of operation.
The maximum deviation due to line

(Contimied on page 69)

Yow can’t beat
¢ soldered connection

for electrical 41 conductivity and permanence!

SOLDERED connections eliminate loss of cur-

rent, fire hazard, radio interference and excess
heat which result from loose, corroded, arcing

NON-SOLDERED connections.

For over 50 years experts have specified Amer-
ican Beauty Electric Soldering Irons. They know
American Beauty Irons uare built to LAST
LONGER, OPERATE DEPENDABLY and BE
SERVICED QUICKLY.

' B;ujlt.i befter wifh sco»ldr".i‘ -
. Solder better with
®
fimerican Beau

SOLDERING IRONS

WRITE FOR FREE LITERATURE

Dependable * Durable * Efficient
SINCE 1894

AMERICAN ELECTRICAL HEATER COMPANY

DETROIT 2, MICHIGAN
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Curing Overshoot in TV Chassis . . .

Eliminating

Oscillator Buzz . . . Width Reduction and Improved
Keying Pulse . . . Clearing Up Vertical Sync Drift . . .
Troubleshooting Hints for DuMont Chassis...Gaining
Greater Horizontal Stability .. . Removing Smear and
Trailing Whites . . . Avoiding Negative Pictures . . .
Adjusting Permeability-Tuned IF Transformers . . .

Servicing Helps

by M. A. MARWELL

B
n

R
€6 Rea 3 < Re9
27Meg 56,000 oo $47Me
Caz & 1
- | 70
Re7 5Mig 500 %
Cal

5Meg

70 Mmt,
+330v pAecgl ::37('3 E x IMtd
L i

vis
&

Hor Discharge

Vie
BAVEGT or BAUSGT
Hor O

r Quiput

¢

H

A
WWWAA,

(a}

Reg 2 an
27meg 6000 Cap
Onins ormtg
Ca
270 Mmlg

=

vis

Hor Discharge

= 330V

Fig. 1. Circuits illustrating changes made in Packard-Bell TV chassis to provide a further reduction

in width with the horizental drive control in areas where high line voltages are encountered. Above (a)

appears original circuit, while below (b) is the revised circuitry. The junction of the .05-mid

capacitor (Ci1) and the 5600-obm resistor (R73) was moved from tap 3 to I, which changed the

turns ratio with reference to the keying pulse tap, increasing the keved pulse for the keved age
about 739%.

Fig. 2. Partial schematic of Sylvania 1.387-1 TV chassis C13 in which the 6AU6 horizontal control
tube wus changed to a 6CB6 and a 220-ohm resistor (Rz11) was inserted in the cathode of the tube
to provide greater horizontal stability.
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Ixn Tne Packarp-Brir 26-tube TV
chassis, models 2621-2622-3021, the
video amplifier is {lat to 4 mc. On
some stations and during various pro-
grams, a certain amount of overshoot
has heen encountered due to this fre-
quency response. This appears in the
picture as a slight halo effect of white
following black. To reduce this effect
it has been found necessary to remove
the 330-mmfd capacitor (C.) from the
cathode of the 6K6 video amplifier to
grournil.  This will also have quite a
noticeable effect in low-signal or fringe
areas where a reduction of noise in the
picture will be apparent.

Some cases of 60-cycle buzz will also
be noticed in these models, which 1s
caused bv leakage between the ele-
ments of the 12AX7. One section of
this dual triode is used for the first
audio stage and the other section for
the automatic noise-inverter stage.
This section is connected directly to
the video signal and any leakage with-
in the tube will cause a considerable
amount of 60-cycle signal to be im-
pressed on the grid of the irst audio
stage.

In the 24-tube series of Packard-
Bell, models 2421-2422-2423, which do
not employ a frequency response as
wide as the 26-tube chassis, soe over-
shoot or halo eifect has been noticed
ou some stations. This can be reduced
by clipping the 330-mmifd capacitor
(C.y) from the cathode of the second
video amiplifier to ground. Due to the
phyvsical layvout of these chassis, it has
been possible to bring a lead from the

(Continued on page 46)



For the clearest picture
campaign progress...

RQ“'and PICTURE TUBES

Man, what a year for TV—and TV
service profits! The richest menu of
regular attractions ever offered to
viewers ... PLUS the party con-
ventions, the campaign, the elec-
tions and inauguration! When
viewers need replacement picture
tubes, they’ll want them fast—
and good.

So remember that Rauland alone

offers these replacement profit ad-
vantages:

® The most eomplete line of replace-
ment picture tubes. .. a far better
supplement for your regular tube
line than a second line of receiver
tubes.

e The faster, surer installation ad-
justment made possible by the pat-
ented Indicator Ton Trap.

e The dependable, uniform extra
quality that so many smart service
men depend on for assured cus-

tomer satisfaction.
L ] L ] o

Remember, Ravland research has de-
veloped more “firsts’’ in picture tube
progress since the war than any other
maker. And this leadership pays off . . .
in your customers’ satisfaction.

THE RAULAND CORPORATION

4245 N. KNOX AVENUE =

WWW-americanradiohistorv-com

CHICAGO 41, ILLINOIS
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Oh, yes, Most of the
Better Sets Use the

TARZIAN TUNER

For selectivity . . . unexcelled stability . . .

and trouble-free

performance, you just can't beat the TARZIAN TUNER.

Certainly, the Tuner improves the receiver, and the sensible,

but simple, application to UHF is making the Tarzian Tuner more

popular than ever.

Technical, descriptive terms such as “low oscillation radiation”

"good matching”

vernier range on low and high channels” may not mean much
g9

1o the average buyer of o TV set, but it all adds up to

IMPROVED OVERALL PERFORMANCE
OF THE SET HE BUYS

""good input balance”

"uniform

SARKES TARZIAN, Inc., Tuner Division, Bloomington, Ind.

TARZIAN MADE PRODUCTS

Air

Tuners Trimmers

/

Cothode-Ray and
Receiving Tubes

Seleniuvm
Rectifiers

E STATIONS WTTS {5000 WATTS] AND WTTV {CHANNEL 10}
_ OWNED AND OPERATED BY SARKES TARZIAN IN BLOCMINGTON

Service Helps
(Continued from page 44)

330-mmfd capacitor to the top of the
chassis near the low-voltage power
transformer, where it is grounded.
Clipping this wire will remove the
capacitor from the circuit without the
necessity of removing the chassis from
the cabinet.

Field reports have revealed that
lockout has also occurred in some of
the 24-tube models. It has been found
that this has been caused by the wide
45
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variation in grid cutoff voltage en-
countered with electrostatic tubes. On
sonte tubes, where the grid cutoff was
in the vicinity of 35 to 45 volts, ad-
vancement of the contrast control be-
vond normal caused the grid of the
picture tube to draw current. This, in
1urn, reduced the high voltage, thereby
reducing the keying pulse below nor-
mal for the keyed agc. When this hap-
pened the if strip was found to be run-
ning wide open, which aggravated the
situation even more. To compensate
for this condition, a 100,000-ohm re-
sistor should he inserted between the

arm oi the brightness control and the
picture-tube cathode. This form of
cathode limiting controls the amount
of current that can be drawn by the
plate of the picture tube without af-
fecting the high-voltage regulation.

Minimizing Vertical Oscillator Buzz

Due to the spacing between the
6J5 vertical oscillator and the 6V6
audio output in Packard-Bell chassis,
60-cycle buzz has appeared. This can
be cured by replacing a glass 6]5 with
a metal tube. This condition has been
most noticeable when the set is not
tuned to a station.

Width Reduction and Improved Keying
Pulse

In some areas where high-line volt-
ages are encountered, excessive width
has appeared in some P-B chassis.
Tt was found impossible to correct
this by any setting the horizontal
drive control. To overcome this de-
fect, the junction point of the .05-mmfd
(Cu) capacitor and 5,600-ohm (R)
resistor should be moved from tap 3 to
7. This will change the turns ratio
with reference to the keying pulse tap,
thereby increasing the keyed pulse for
the keyed agc about 75 per cent. Thus,
the keyed age will become more stable
under varying line-voltage conditions.
See Fig. 1, page 44.

DuMont Service Notest

Due to variations in tube manufac-
ture, it has been found that a percent-
age of the 6BL7s (vertical oscillator)
used in DuMont RA-160 models, will
heat up to the point of becoming er-
ratic when a shield is placed over the
tube. It is recommended that the
shield be removed when the set is in-
stalled.

Complaints of vertical sync drift
usually can be cleared up by removing
the shield. If the vertical drift still
persists, after the tube cools, the 6B1.7
should be replaced and the shield left
off.

Microphonic sound, not caused by
tubes . . . All models: Probable fault is
a loose clip on top adjusting screw of
the sound discriminator transformer.
To correct the trouble, the clip should
be soldered to the top of the trans-
former can.

Unstable horizontal swvnc, no bias
present at grid of reactance tube with
antenna disconnected . . . RA-1094
and. 130A: The negative 12-volt filter
capacitor, Cas, is probably shorted, and
should be replaced.

tBased on copyrighted notes appearing in
DubMont Service News.,



Horizontal pull, buzz in sound . . .
RA-109 FAS, RA-130A :The if ampli-
fier stage input and output transform-
ers, Tuy or T, are misaligned, and
should be realigned.

No wveriical or horizontal hold and
picture appears overloaded . . . RA-
112A4-113-117A-147 A : Ly, at the nar-
row band sync amplifier grid, will be
open and should be replaced.

No high voltage . .. RA-1124-113-
117A4-14974: No high voltage; when
Co, a .02-mfd B+ boost capacitor, is
shorted a raster appears. This has been
found when there is a defective 6W4
damper tube, which should be replaced
to cure the trouble.

Horizontal jitter at top of picture
... RA-1124-113, 117A-147A: This
fault is caused when the coupling ca-
pacitor, Cau, between the second sync
clipper and horizontal control tube, is
leaky. This tube should be replaced.

Loss of vertical and horizontal sync
... RA-1124-113, 117A4-147A: The
coupling capacitor between sync detec-
tor and first sync clipper, C.;, may be
open, and should be replaced.

Excessive vertical retrace lines and
60-cycle buzz in sound . .. RA-119A4 :
In this instance, the vertical relay
opens on slightest disturbance when
the vertical size or vertical hold con-
trols are adjusted. The probable fault is
a defective vertical output transformer,
which should be replaced.

Booster note: When using the Elec-
tro-Voice tenna-top booster with the
DuMont RA-119A model, the relay in
the booster junction box will burn out
unless it is modified. It is recommend-
ed that a resistance of 0.1 to 0.2 ohm
be connected in parallel with the relay
winding to remedy this condition. A
suitable resistor can be made up by con-
necting five, l-ohm 1-watt resistors in
parallel. The present relay is designed
to operate with receivers using a maxi-
mum of 500 watts.

Video IF-Section Faults*

Smear and trailing whites, when
originating in the if system, are usu-
ally the result of misalignment or a
defective component which changes
the bandwidth of the section.

Smear is usually caused by mis-
alignment of the #f stages having pole
irequencies at or near the video 4f car-
rier frequency, or by a bandpass of in-
sufficient width in the if section.

Trailing whites are caused by exces-
sive response to the high intermediate

(Continued on page 69)

*From Philco troubleshooting handbook.
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More chan 85 different
products, like this Tele-
vision Tube¢ Kote, com:
prise the G-C chemical
line. And they 're available
in convenient sized bot-
tles and cubes as well as
handy sampler kits.

s

ACCESSORIES AND
SERVICE AIDS

&l

Dial drives, cables, belts,
knobs, reels, recording
wire and tape connectors,
tube sockerts, switches,
terminal strips— literally
hundreds and  hundreds
of necessary items are in-
cluded in cthis G-C line
. . . and available in
displays and kits,

ALIGNMENT TOOLS
AND EQUIPMENT
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TV ANTENNAS AND
HARDWAR

There are no finer anten-
nas on the market than
the G-C Master-Line. Back

this up with a complerc &

lin¢ of stand-offs, chim-
ney and wall mounts,
tools, and all the other
components . . . all made
by G-C . . . for greater
profic and customer
satisfaction.

RADIO HARDWARE

R

Everything needed for the
service bench or on the
job, available in kits or
separately. The Speedex
Automatic Wire Stripper,
shown here, is a time and
labor saver on stranded
and solid wircs.

G-C's big line of nuts,
bolts, sct screws, and all
the rese of these much-in-
demand items are con-
veniently packaged in
jars, envelopes, boxes, dis-
plays and racks. Easy to
stock, casy 1o service!

Wnite Today! for G-C's big

new 80-page catalog which gives

you complete details on all G-C

products. it's 7‘!“./
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MODEL RW-300

For Extra Heavy Duty

Models RW-200 and RW-204 are also
available, at no extra cost, with strap
Jjor mast or pipe mounting. No wire
stripping required on any VEE.-D-X
arrester.

THE LaPOINTE-PLASCOMOLD CORP,

Windsor Locks, Conn.
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Business
Aids . ..

[In response to many requests, arrange-
ments have been wmade to feature every
mionth in SERVICE a column devoted to a
discussion of Business Aids for the Ser-
vice Shop, based on queries submitted by
readers of SERVICE. Topics to be reviewed
will include advertising, bookkeeping, cus-
tomer relationship, filing systems, displays,
direct mail, etc. These columns are being
conducted by a veteran Service Man with
over a quarter of a century experience in
the field, who is currently opercior of a
large Service Shop, and is also extremely
active in association affairs. If you have a
business-aid problem, send it to ye editor,
and every effort will be made to publish
a solution in an early edition of SERVICE.]

Dear Don Ka

Last month the extra-sale possibilities
revolving about audio accessories were
detatled. Are there any other evtras that

can be sold during the home repair
call?>—A.F.I.
Dear A.F.F.:

Yes, there are several other extras

that can be sold during the visit to the
customer’s home.

While you are there you mayv be re-
quested to repair a radio, TV or phono.
In each case there is a possibility of an
extra sale.

In the case of a large AN console
radio only, you can suggest the installa-

tion of a FM unit, or the addition of |

a three-speed changer to be set on top
or in a separate cabinet, which in addi-
tion to holding the changer can be used
to store records. All units can be in-
stalled in a combination cabinet, which
is available in all styles. If the set is a
combination radio-phono, and the owner
has a large home or estate, you can sug-
gest the installation of extra speakers in
the den, playrooms or the outside
grounds.

In a home that has only a TV re-
ceiver, you can sell the changer, and
perhaps soon a new wuhf adapter. If the
receiver has a small 10" or 12" picture
tube, and you are familiar with conver-
sions, you can suggest that they think
about picture tube enlarging. Converting
these small picture receivers is a profit-
able business and should not be by-
passed, but the job should not be under-
taken if you are mnot equipped with
knowledge and understanding of cir-
cuitry and cabinetry. Many TV sets are
still operating on an indoor or built-in
antenna, and a little time can be spent
to demonstrate possibilities of improved
results by using a rcgulation antenna
placed outside on a short pole. Of course,
in hotels and apartments you may be re-
stricted to indoor installations only, but
vou can ask and then try for the extra
sale. When in the customer’s home for
service on a TV chassis, do not fail to
mention that you also repair radios,
phonos and auto radios. If it is an auto
radio, you can advise the customer that
you will be happy to take care of it, if

(Continued on page 61)
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ELECTROX
D.C. POWER SUPPLIES!

Leading companies — General Motors -«
Sears Roebuck ¢ Goodrich ¢ Lincoln-
Mercury o Western Auto Supply « Fire-
stone + many others—have standardized
on Electrox D.C. Power Supplies for
demonstrating and testing auto radios and
other low voltage D.C. equipment. And
servicemen everywhere have followed their
lead—for the Electrox is today’s outstand-
ing D.C. Power Supply . . . in perform-
ance and dollar-for-dollar value!

NEW MODELS!

Two new Electrox Models are now avail-
able — compact — dependable — low cost!
They deliver smooth, hum-free D.C. which
will operate practically any auto radio—
either push-button or manually tuned.
They are designed to give the utmost in
reliable, dependable service.
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MODEL AR-5

Delivers 6 volts D.C.—smooth, hum-free. Output
voltage adjustable for any load current between
3 to 15 amperes, indicated by 0-15 ampere D.C.
ammeter; 0-8 volt D.C. voltmeter. Size: 713"
wide, 914’ deep, 8" high.

MODEL AR-4

Same size, constructed to same
high standards as Model AR-5
above, except output voltage
is not adjustable. Delivers 6
volts D.C. at approx. 15 am-
peres.

ORDER NOW FROM YOUR DISTRIBUTOR. WRITE
FOR FREE COPY OF BULLETIN 1467 GIVING
P COMPLETE DETAILS.

Rectifier Division

SCHAUER MANUFACTURING CORP.
4512 Alpine. Ave. Cincinnati 36, Ohio

MIEH

PHONO NEEDLES
For Any Type
Record Player

S N N N N D R e
Please send me FREE Jenselector. Picks the proper l

replacement. needle.

Name

3
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Stote
Industries, INC.,331 5. Wood St., Chicago 12




Parts...Instruments...Tools

SPRAGUE HV FLAT-PLATE CERAMICS

A line of flate-plate ceramic capacitors,
Bulplate, ior high-voltage uses, hus been
announced by the Sprague Products
Company, 61 Marshall St., North Adams,
Mass.

Available in ratings for 1,000, 1,500
and 6,000-dc w. Values range from 4.7
to 4,700 mmfd for 1.000-volt types; from
47 to 220 mmid for 1,500-volt types;
and from 4.7 to 470 mmid for 6,000-volt
capacitors. Ceramics are said to feature
moisture-resistant insulating coating, and
are rated for 85°C operation.

RCP TUBE TESTER AND VTVM

A combination test instrument, 80§,
featuring a receiving and picture-tube
tester, a reactivator, and a ¢l and
ohmmeter, has been introduced by Radio
City Products Co., Inc., 152 W. 25th St,,
New York I, N. Y.

Tube tester checks standard, miniature,
noval base and subminiature tubes. Pic-
ture-tube tester is said to check magnetic-
deflection types without removal from set
or carton. Reactivator is claimed to
revive dim or bad TV picture tubes.
VTV M is a 17-range instrument for ac
or dc. Employs a balanced-bridge type
push-pull circuit, and features an impe-
dance of 25 megohms. Ohmmeter reads
resistances from 0.2 ohm to 1.000 meg-
ohms on five ranges. A high-voltage
multiplier probe is said to extend the
range of the w#tem to 30,000 volts.

A 3-inch ’scope, with a frequency
response of 2 db from 20 cycles to 150 ke,
has also been introduced by RCP.

Instrument is said to feature vertical
sensitivity of 20 mv (.020 volt for 1"
ris deflection on tube) and horizontal
sensitivity of .6 v: input impedance, verti-
cal, .5 megohm shunted by 50 mmid and
horizontal, 1 megohm shunted by 70
mmid.

SIMPSON CAPACITY BRIDGE

A reengincered version of the model
381 capacity bridge has been announced
by Simpson Electric Co., 5200 W. Kin-
zie, Chicago, Il

Instrument circuit is said to facilitate
capacity measurement; press of button
provides the desired range and bridge
arm can be adjusted for maximum meter
deflection. Capacity can be rcad on the
scale.

It £ .
9 CAPRCITY sRip6tly
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BURGESS POCKET FLASHLIGHT

A pocket flashlight. Zebra ILight, the
size of three cigarettes, has been an-
nounced by Burgess Battery Company,
TFreeport, Illinois.

Flashlight features slim cells, and plas-
tic case that is contour-shaped m design.
Equipped with a snap-action switch.
Packaged one dozen lights to a colored
counter merchandiser ; cells are packed in
the lights to make one package.

i
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DALE DEPOSITED CARBON RESISTORS

A new line of Dalohm deposited car-
bon resistors, (non-wire wound) has been
announced by Dale Products, Inc, Co-
lumbus, Nebraska.,

Three resistance ranges (50 ohms to 5,
10 and 50 megohms) are offered. Volt-
age coefficient is said to be less than
0.002% per volt with the average co-
efficient about 0.0012%. Resistors are
supplied with 1 per cent tolerance and
are calibrated at 25° C.

ASTRON CAPACITORS

A subminiature paper capacitor, type
AQ, specifically designed for operation at
temperatures through 125° C, has been
anmounced by the Astron Corp, 255
Grant Ave., E. Newark, N. J.

Incorporating  Astron X-250 high
temperature impregnant, capacitors are
said to offer stability over a temperature
range from —65° C to +125° C, without
derating.

Hermetic sealing is provided by use
of glass-to-metal seal terminals. Available
in a variety of hermetically sealed metal
tubular cases and construction styles.
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PRESTOLE CAPACITOR CLIP

A capacitor clip featuring a retaining
tongue on each side that supports the
clip by gripping tightly to the mounting
surface, has been announced by the
Prestole Corp., Toledo, Ohio.

Prestole capacitor clips are being
offered in seven sizes.
* ok k
VAN CLEFF PLASTIC ELECTRICAL
TAPE

A plastic electrical tape, 010" thick,
that is said to be resistant to weather,
oils, acids, alkalies and corrosive chemi-
cals, has been introduced by Van Cleff
Bros., Inc., Division of Johns Manville.

k ok %

TRIPLETT VTIVM

A wium, model 650, with one probe
which can be used to make peak-to-peak
ac and rf measurements has been an-
nounced by The Triplett Electrical In-
strument Co., Bluffton, Ohio. Frequency
coverage is said to be from 20 cps to
well over 110-mc with one probe. Tester
has one volt full scale reading on both
ac and dc. RF probe with short leads
provides for /if measurements. Tester
has zero center mark for FM discrimi-
nator alignment.  High-input impedance
of 11 megohms on dc is claimed to allow
for accurate measurements without load-
ing the circuit under test. Has separate
1 acv and 5 acv scales.
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Every serviceman
needs this!

quslic Leatherette

Wallet

NEEDLE
33

XIS~

® Holds 12 ind. carded
needles with all nec-
essary tools for in-

stallation |
® Creates '‘impulse
buying’’

® Savestimesonservice calls |
& Makes extra sales for YOU!

@ Allows serviceman to |

Colorful dubennet, gold
lettering, 4 transparent acetate
compartments — each holds 3 needle cards.

make up to 90% of
installations on 1st call

Wallet, Manual, one dozen needles

Here's the Newest

MILLER Special Deal:

You'll make fast, quick sales, volume profits . .
serviceman must have needles...you make extra money,
your customers do too . . . dozen Miller needles include

Astatic, RCA, Shure, Columbia, etc.

A

A Hiltes

1165-1169 East 43rd Street, Chicago 15, lllinois

Manufacturers of the world's largest line of-long-life playback and recording needles

Selected by the world's largest manvfacturer of .original equipment

Conadian representatives: ATLAS RADIO CORP., LTD., 560 King Street West, Toronto, Ontario, Canada

Hi-Q Audio
(Continued from page 23)

ance is aided by the partially self-
balancing paraphrase phase inverter
system and by the common unbypassed
cathode resistor of the dual triode
feeding the output grids.

Twenty db of negative feedback
from voice coil to voltage amplifier
cathode has also been found to help
push-pull balance, improve frequency
and damping characteristics, decrease
hum level, and drastically reduce dis-
tortion. The large amount of feed-
back incorporated in the design has
been based on the assumption that a
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Manufacturing Co.

$15.00 list value

iy $795
...servicemen’s cost...

camplete.

. every Sold through
jobbers ONLY!

ORDER TODAY!

high-quality output transformer will
he used. An output transformer of
ordinary grade may require reduction
of the amount of feedback by an in-
crease in the value of the 47,000-ohm
resistor, R». As in other amplifiers,
the quality of the transformer will
largely be the limiting factor in the
quality of the amplifier.

Parasitic  oscillations, sometimes
sounding like speaker rattle, are fre-
quently encountered in parallel push-
pull circuits. These oscillations are
prevented by stopping resistors in the
output plate and grid circuits, and by
careful layout of the output stage
leads. The wiring must be dressed

10000 Ohms
A

To Q
Gnd Bus A1 -

Cothode Ta Cathodes
Return ) 2816's

To Series M Return
String

Fig. 4. Preamp for the reluctance pickup, illus-

trating how the ground buses must be returned

properly; x, y and 2, as indicated in Fig. 3 on
page 23.

in such a manner as to avoid stray
coupling between the plates of one
half of the stage and the grids of
the other half.

Susceptibility to ac hum is increased
when a transformer power supply is
used, because of the half-wave recti-
fication and because some heaters are
above ac ground potential and cannot
suffer a center tap connection. The
familiar ac-dc table model radio does
not have an audio system capable of
properly reproducing low frequencies,
and thus the hum voltage goes un-
noticed, but it is there.

The problem of high-voltage supply
hum has been solved by heavy filter-
ing of the B+ supplying the voltage
amplifiers and output screen grids.
Although the 25L6 plate loads are fed
directly from the rectifier cathode, to
secure maximum output plate voltage
and to save the cost and space re-
quirement of a 200-mil choke, no sig-
nificant hum is introduced. Use of a
relatively unfiltered plate supply for
the output stage was found to be pos-
sible by the hum-reducing character-
istics of the push-pull and feedback
circuits.

To avoid filament hum the heater
string has been arranged above
ground in the order of amplification
level of the stages, and, when a pre-
amp for magnetic pickups is used, the
filament of the lowest level stage is
supplied with dc cathode current from
the output tubes. It may be signifi-
cant, in the case of a heater receiving
ac, which of the two pins is at a
higher potential above ground, par-
ticularly when the tube is a dual unit
serving two stages in cascade. An-
other precaution which has been taken,
with respect to heater induced hum,
is the use of filament-dropping resist-
ors of such value as to provide heater
voltages slightly lower than normal.
In converting low-level stages of an
ac set it is sometimes necessary to de-
crease further the filament voltage of
a particular stage through the con-



— || Your most valuable business asset
Ik ﬁ is a SATISFIED CUSTOMER!

Fig. 5. Mechanical suspension for the inverter.

nection of a shunt resistor across the
heater terminals.

There is still another source of hum.
This appears as a result of the for-
mation of small ac potentials between
different ground return points, poten-
tials which may, through careless lay-
out, find their way to signal input cir-
cuits. Ground returns are therefore
connected physically in the positional
sequence shown in the amplifier dia-
gram. With this sequence of grounds
the ir drop of return current in the
ground bus can never be inadvertently
injected into the signal channel.

One of many possible arrangements fiL s
of the stages preceding the phase in-
verter, providing a moderate degrece
of independent boost or cut of both

i | ) ] ° |
entes e U fnsure customer good will with

ing in equipment being converted can
usually be substituted with little or DEPENDABLE @ M M n ii E RESISTANCE
no change. There must not be any UNITS

control or tone equalization within the

| VI oA 7 A o

feedback loop, and all coupling capac- Don’t endanger your business reputation by using "jllrll_-fls-g()()d” replacement
itors within this loop should be no | parts. Protect customer good will with OHMITE resistance units known the world
less than .1 mfd. over for dependability.

If a reluctance pickup is to be used Servicemen, amateurs, and engineers everywhere agree that these quality com-

the preamp of Fig. 4, or its equiva- | ponents provide extra reliability and long life, Tnsist on OIMITE resistanee units ...
lent, should be added. The heater of it’s gond business!

the first triode forms part of the bias

resistance of the 25L6s, and the heater | OHMITE MANUFACTURING COMPANY, 4879 Plournoy St., Chicago 44, Il

of the second triode displaces the g
phase inverter heater in its position
next to ground. No change need be
made in the filament dropping resistor.

The Tuner
|

Ihe rf section of a good AM/FM |
table model radio may be used as the
tuner, or an ac tuner can be converted
quite simply and with little sacrifice ‘
of performance, without disturbing |
any circuits except the B+ and fila- |
ment supply. The power supply of |
the amplifier will also serve the tuner;
B4 may be taken from the amplifier
choke at the point shown and con-
nected to the input of the tuner filter
network. If the tuner contains its
own power supply the input power
line must not have an independent
plug, since opposite polarities between
tuner and amplifier plugs will create
a direct short across the line. Inter-
connection between a tuner power line
and that of the amplifier has to be
made either permanently or by polar-
ized plug and socket.

*Z" OHMITE

RHEOSTATS » RESISTORS ¢ TAP SWITCHES
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Needle-Record Wear

(Continued from page 27)

played only with diamond will be
necessarily free from a surface charge
of abrasive stylus particles. Thus, the
harmful wear effect cycle produced by
abrasive particles of stylus materials
other than diamond, is practically
eliminated with the use of diamond.

Atmospheric dust contains abrasive
particles and records kept in a clean
condition will definitelv last longer.
Absence of abrasive dust will help
break the stylus - wear/record - wear
cycle.

Import of Stylus Pressure Control

Lowering the stylus pressure will
reduce wear, but even the weight of
4 to 6 grams used m many modern
pickups give stylus pressures measured
in tons per square inch. M\licroscopic
examination of osmium and sapphire
microgroove needles after as few as
twenty - five playings with pickup
weights of 0 grams have revealed
large flats; proving that wear does not
disappear with the lower pressures.

Lateral movement of the stylus by
the record groove (in a lateral record-
ing) is responsible for the transmis-
sion of vecorded wave vibrations
which can then be translated by the
pickup amplifier, etc, back into
sound. Lateral compliance can be ac-
complished with magnetic cartridges
which do not depend upon a twisting
action of the stylus arm. Vertical com-
pliance can be obtained by proper de-
sign of stylus arm or stylus assembly.
Compliance in either direction will
help reduce stylus and record wear.
A pickup which stifflv resists lateral
and vertical movements produced by
the record will cause excessive wear.

Proper pickup arm design is a

Variation of wavelength with frequency at

various cutting speeds. (From Briggs Sound

Reproduction; original plot appeared in IEE
Journal, H. Davies, July 1947)
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necessary requisite in any attempt to
minimize wear. A good pickup arm
should embody: Low mass, to reduce
moment of inertia; vertical compli-
ance or the ability to ride with warped
records; lateral compliance (smooth
bearings in arm post; can be used with
off-center records); lateral balance,
and ability to track at low pressures.

Very few records are perfect.
Almost all have holes slightly off cen-
ter after they have been put on and off
the turntable post a dozen times or so.
Warpage is almost always present to
some extent. A pickup arm must yield
to the erratic movements caused by
these defects or it will add to the
record destruction. At the same time
it must track perfectly.

Diamonds and Diamond Styli

Experience has shown that there are
certain questions in the minds of
record collectors which are frequently
asked. One usually centers about the
query: “Will a diamond cut my
records?”’ DPeople are aware that
rough diamonds, or diamonds which
have been deliberately lapped to give
them sharp edges, are used to cut
glass. It must be remembered that only
diamond can cut another diamond ef-
fectively. Once the diamond stylus has
been given its smooth rounded tip by
polishing with diamond powder at
high speeds, (and this is a slow
process) it is exceedingly dithicult to
change the smooth contours by normal
use on a phono record. The surface,
being smooth, rides the grooves with
a minimum of friction. Since there
are no edges to tear at the groove
walls, there is a minimum of groove
damage. If it were possible to obtain a
substance a hundred times harder than
diamond, then it would be used for a
stvlus tip.

Long-Life Advantages of Diamond

Another question seems to be:
“Aren’t diamond styli very expen-
sive?” They do cost more, but they
are the least expensive investment a
record collector can make. This is true
even 1n cases where the diamond
stylus costs more than the record
player. For diamond styli have a long

life and worn styli can damage hun- |

dreds of dollars worth of records.
Incidentally, more care is exercised
in the selection of the raw material
(genuine African diamonds) than for
gem purposes. Diamonds selected for
use as playback styli are examined
through a high powered binocular
stereoscopic microscope for imperfec-
tions, while jewelers merely use an
8x loupe.

LAST WEEK, WHEN
THE BABY WAS

SINCE THE T¥5 ON THE
S1CK, HE HAD THE

FRITZ | 5UPPOSE WE
CAN PLAY BRIDGE/

]
AUYA GEORGE ! LONG TIME,NO SEE-

3 T BRINGING THE MRS.
How's ABO DER TOMORROW
6

i,

GEORGE HERE, (AN GET
THE 5ET WORKING
INA JIFFY.. CAN'T 2
r Y0U, GEORGE ¥

FURNISHED W

SCREW-IN TERMINALS
TO MEET EVERY NEED!

An ingenious screw-in terminal system makes Sprague’s
new type 20DK-T5, 500 mmf, 20,000 volt molded case
ceramic capacitor fit most every TV set. All you have to do
is select the proper set of terminals, two twists of the wrist,

and there you are!

With this new Sprague development, you need only one

capacitor in your kit to service sets up to 21" tubes. .

Sprague’s 20DK-TS *‘Doorknob™ ceramic is molded in
genuine thermosetting plastic, non-flammable and moisture-
resistant. Guard rings are molded in both faces to lengthen the
surface leakage path. Write for complete catalog C-608 to
Sprague Products Co., 61 Marshall St., North Adams, Mass.

Don’t Be Vague!
Insist On Sprague
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Wire-Tape Servicing

NEW! 2ND EDITION
of the only complete
reference on AUDIO!

(Continued from page 31)

stop the machine as quickly as possible.
Do not attempt to save the whole wire;
this will usually be impossible, and will
only lead to loss of time and temper.
The supply spool should be removed
and as much wire as possible recov-
ered, winding by hand. When the ten-
sion gets too great, the wire should be
cut. Next, if the takeup drum is re-
movable, the process should be . re- |
peated. If the drum can’t be removed, CENTER TV PICTURES
as much of the wire as possible should IN 3 SECONDS

be freed by turning the takeup drum with the

by hand. The wire should be cut and PERFECTION

the cover plate removed, exposing the

mechanism. Occasionally, you will be| gedde”Ate"
4

Reproduction
of SOUND”

by OLIVER READ

Cm_npletely able to recover a few more turns of
revised and | \ire; usually, you will not. With a|
vastly en- crochet hook and long-noise pliers, the
larged new rest of the wire should be removed and |

1. Snap BeamaJuster on
back cover of tube
- yoke. (Fitsany stand-
> ard voke and any

size tube.)

iti 1 3 2. Rotat BeamaJuster
edition cut, tying the ends of the wires on the e o iy
OVER |5P0015 together, using a square knot, approximate center-

ing of picture.

3. Make final adjust-
ment by sliding out-
er plate of Beama-
Juster vertically or
horizontally.

800 and then clipping the ends. Due to the
speed with which the wire travels,
quite a bit of wire can be lost without
A "Must” for making too noticeable a break in the
P TN UM | continuity. In any case, it is wiser to |
RT . | PERFECTION ELECTRIC COMPANY
. atl il | cut spilled wire out, than to try and| 2625 South Wabash Ave., Chicago 16, Hlinois
largest selling Men, Broadcasting o S X aps and
e . a salvage it. | Makers of Perfection Speakers. ITon Traps an
book In its fleld :'ﬂzllonl,s I:CO"‘"" - L. O. (Barkhausen Oscillationy Eliminators
tudios, Students

PAGES

Order today frem your supplier!

Fape is not subject to this trouble,

CONTENTS: although a good-sized overrun on a| — -
A Partial List of Autheritative Chapters: tape-machine can cause quite a tangle. | = = _—
Behavior of Sound Waves; Basic Recording The tape may be recovered entirely, * °
Methods;Lateral DiscRecording; Microgroove with a little care, since it is too lal‘ge An Essenl!“' Grllle
Recording; The Decibel; Phono Reproducers; i . . )
Styli - Microphones; Loudspeakers and En. to get AentaugledA in and under the for Englneel‘s
closures; Dividing Networks and Filters; At- drums, like the wire. Lt .
tenvators and Mixers; Home Music Systems; The takeup drum of a tape machine
P.A. Systems; Amplifiers; AM and FM Tun- . led. t L e —— -
ers—PLUS HUNDREDS OF OTHER SUBJECTS 5'IRUZIEE,, TOT \Wind- up [CIesteperas I 3
recorded, hut the main driving force 1s
Now you can have all the right answers to | Lurnished by a rubber capstan and

any subject in the field of Audio. Learn how | idler wheel. Slippage of this idler can
to select and get the most out of recording | ¢, 15¢ wows and slowing of the record- |

equipment. Tells you how to select the . . . i
proper amplifier for given applications, how | 18- The surface of the rubber should

to test amplifier performance, how to elimi- | be cleaned with sandpaper, and both
nate hum. Explains microphone, speaker | ., ¢4 and idler should be washed

and pickup principles and selection factors. 1 d dr ] N i any v
Shows how to utilize inverse feed-back, ex- clean an ‘JIA)’ with carbon-tet. aty
panders and compressors. Covers hundreds | drag exists in the drums or drive, they A -
of subjects—a vast wealth of reliable infor- should be lubricated very sparingly Qi
mation found in no other single volume. If X . ‘ o A=t > |
you work in the field of Audio, this book be- with lubriplate or similar material. L
longsinyourlibrary. Order yourcopy today! | Any excess lubricant should be wiped ;
6" x 9 off with a cloth, to prevent its being -
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Hard Covers 7 ORDER thrown into the drives. Some tape ode
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2201 E. 46th St., Indianapolis 5, Ind. I - . grille eloth is necessary.
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Auto Radio
(Continued from page 39)

summarized as: Ignition interference;
generator interference; and tire and
wheel static.

To understand how the first two
sources can produce interference,
their function in the car must be con-
sidered.

The lgnition System

The cylinders of the engine in the
car contain a mixture of air and gas
that is ignited to start the engine. A
spark is used to ignite the air-gas
mixture. The ignition system gencrates
this spark.

Two electrodes, across which a
large difference in potential builds up,
are the direct source of this spark.
When the difference in potential be-
tween the electrodes is great enough,
an arc-over or spark takes place, and
current jumps the gap to complete the
circuit. The electrodes between which
the spark appears are part of the
spark plig.

The gap between the spark plug
electrodes is not large, but the density
of the air-gas mixture is quite high;
several thousand volts potential dif-
ference must be present between the
electrodes hefore this air-gas mixture
breaks down. The high-voltage gener-
ating part of the ignition system is
referred to as high-tension.

The auto radio Service Man should
be familiar with the following com-
ponents of the ignition system, as
itlustrated in Fig. 1:

(1) The distributor, which causes
a spark to appear at the correct spark
plug, at the correct time. More than
one spark plug is used in the engine;
their number is determined hy the
number of cylinders the engine con-
tains. The distributor is basically a
rotary selector switch, which dis-
tributes the spark to the point where
it is needed, when it is needed there.

(2) The ignition coil, which is a
transformer that changes the 6 v ap-
plied to it into several thousand volts.

(3) A breaker, or (evice that in-
terrupts the ignition coil primary cir-
cuit, changing the applied dc voltage
into an alternating voltage that is
stepped up by the secondary.

(4) The spark plug.

The ignition system, as far as the
auto radio is concerned, acts as a
spark-gap transmitter. Noise pulses
covering the entire »f spectrum are
generated during the sparking process.
These rf signals are fed to the ignition
wiring, which acts as a transmitting
antenna, and are radiated from there.
If no shielding was present, the igni-

ALL-BAND

MULTI
YAG' by
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® NO NUTS!
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ClearBeam converts the famed super-directional Yagi to a
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tion - produced noise pulses would
blanke: the entire broadcast band, and
make satisfactory reception of desired
signals impossible.

The metal hood that goes over the
motor is one of the shielding units em-
ployed. The hood is interposed between
the engine and the antenna (in the
casc of a side or roof antenna) and
will, if properly grounded, tend to
prevent radiation of ignition signals to
the antenna. When the hood does not
make good contact with the car frame
(which serves as common ground for
the radio) it will not act effectively as
a shield, and ignition noise may be
heard.

Ignition-derived noise may be recog-
nized by its short, staccato character.
Its frequency is the same as that of
the spark plug firings. When the
motor is speeded up, the frequency of
the noise will increase.

Ignition noise may be picked up
through the antenna or leadin, or by
way of the chassis. Beiore remedies
are considered, the Service Man will
have to determine which path of
entry the noise pulses are taking. To
do so, the antenna lead should be dis-
connected irom the set. If the noise
stops, or hecomes much less noticeable,
it is probably entering the receiver hy
way of the antenna.
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Audio
(Continued from page 32)

be completely familiar with their de-
sign and operational characteristics.

Motor speeds vary between 3,500
rpm, which is the approximate speed
of a two-pole induction motor, and
1,300 rpm, the approximate speed of a
four-pole induction motor.

The shaded-pole motor makes use
of the shaded-pole starting methods,
which is most frequently used for
starting light-load motors.  Shaded
poles are obtained by placing a short-

®

Bendix is proud that its new TV
receivers  feature the finest pieture
science has ever produced.

Bendix is proud, too, that its new Power
Master Chassis is one of the fastest in
the business 1o service. In compaet-
ness, in simpliciry of ecircuit arrange-
ment—in every way—it's a far more
accessible, far easier chassis to service.
Since service tine inlluences profits,
new Bendix* TV thus helps you keep
vour profits. It also helps you give
customers more eflicient service.

Full details about both t(he Power-
Master Chassis and the Long-Range

Chassis can be found in the new Bendix
Technical Data Handbook. Send for
your free copy today.

*REG. U. S. PAT. OFF.

AVIATION CORPORATION

THE NAME
MILLIONS TRUST

circuited low-resistance coil on a sec-
tion of each pole piece.

This type of motor operates in the
following way: When the flux is in-
creasing in each pole during the first
half of the cycle, a portion of the flux
passes through the shaded section.
This flux induces a current in the
shading coil, and the direction of the
current is such that it opposes the flux
entering the coil. At first, therefore,
the greater portion of the flux passes
through the unshaded sections of the
poles. However, this flux soon reaches

(Continned on page 58)

Get Your Free Copy of ;
This Valuahle Pocket-Size
Tech Data Handbook

Includes _schematic drawings,
technical data ond ‘a handy

pad. Mail coupon fo
Service Dept. 88, Bandix TV

and Radio, Baltimore 4, Md,
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DIAMOND DUROSMIUM -

& ]
n g 3
SAPPHIRE osMmium
W equng characteristics of diamond, sapphire,

osmium and recently-announced Jensen alloy,
Durosmium ncedles.  Durosmium needles are
available in all three point sizes: 3 mil (for

78 rpm records), 1 mil (for 331/3 and 45

rpm), and 2 mil (for all-purpose requirements).

(Hustration supplied by Jensen Industries, Inc.,
329 South Wood St., Chicago 12, 1ll)
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which
exerted by any tone arm or pickup on record

Stylus pressure gauge checks the weight

grooves. (Garrard Sales Corp., 164 Duane

Street, New York 13. N. Y.)

Merchandising service setup designed for Permo’s
113 tvpes of replacement needies. Name and
number or numbers of cartridge the needle fits
are printed on each individual package. Installa-
‘10" ‘UU]S ﬂCCeﬁSGI’ILS fl"d ll]ﬁ(rllc(ll)" ‘hLe( are
supplied in each individual needle package when
required. Individual color identification on pack-
ages containing needles with 1 mil, 3 mil, com-
prumis-: tips and twin tips. Red packages are
for I mil needles: green packages are for com-
promise tip or twin tips lor a'l 3 speeds; blue
packasges are for 3 mil tip for 78 rpm. Individual
needle packages have a stip attached, to be re-
moved at time of sale. This slip is inserted in
the top of stock-display-reorder case. Stock ar-
rangement in limited storage space provided ip
boxes of practical design. Stock-display-reorder
case designed to hold 48 needles: 356 in display,
and 12 in backup. Assortments avatlable are:
The 3%, (one eaeh of 38 fast-moving needles
packed in 1 stock-display-reorder case; the 73,
(73 ncedles. 62 ditterent types packed in 2
stock-display-reorder cases); the 7108 (108
ncedles, 74 different tvpes, packed in 3 stocke
displav-rcorder cuses) and the I4f (144
needles, 75 ditferent types, packed in 4 stocke
display-reorder cases).



Console designed for two-studio use and suited
for use in public address and recording installa-
tions. Has 4 separate preamps, two booster
amps, a line amplifier and a monitor amplifier,
all mounted on one chassis. Also employs
miniature plug-in power supplies for plate and
filament supply, and for relay and signal light
operation. Console is equipped with six mixing
potentiometers, four of which are connected
through switching keys to eight low level micro-
phone or turntable inputs. The other two are
connected with four line inputs, providing a
total of twelve inputs, any six of which may be
mixed simultaneously. Qutput channel can be
switched to either of two output lines auto-
matically connecting the control room telephone
to unused line. An emergency amplifier switch
permits instant replacement of the line amplifier
with the monitor amplifier. All controls are
color coded. Available input impedances are
50, 150, 300 or 600 ohms and the output im-
pedance is 600 ohms. The svstem gain is said
to be 100 db (including a 6-db isolation pad);
frequency response is + 1 db, 20-20,000 cycles
and the signal-to-noise ratio is 74 db. (Mode!
2308 ; Altec Lansing Corp., 9356 Santa Monica
Blvd., Beverly Hills, Calif. Distributed by
Graybar Electric.)

Phono amplifier (2-watts) designed for use with
any rccord changer utilizing a ecrystal pickup
cartridge. Unit may also be used as a public
address amplifier or an intercom system, by
addition of a microphone or a speaker and out-
put transformer connected to the amplifier in
reverse. Uses I 12AT6 and 7 50CS5, plus a
heavy duty selenium rectifier. (Model PA150;
Vidaire Electronics Mfg. Co., Lynbrook, N. Y.)

A

High-fidelity audio amplifier which features a
direct-coupled, split-load triode phase inverter
driving push-pull 6V6 power output tubes. Use
of 13, db inverse feedback around the entire
amplificr is said to result in a 4:1 output damp-
ing factor or an output internal impedance of 2
ohms at the 8-ohm tap. Power output is said
to be 10 watts + 1 db, 15 to 20,000 cps.
Hum and noise level is claimed to be 70 db
below rated cutput. (Craftsmen 400; The Radio
Craftsmen, Inc., 4401 . Ravenswood Ave.,
Chicago 40, 1)

RADIO B
BATTERY

RADIO A & B
BATTERY

Most Complete Line!

Burgess has the only complete battery line.
Because they make batteries for every dry battery
use, consumer acceptance is greater for Burgess
Radio Batteries.

Highest Quality!

Burgess product quality is tops. More than
40 years of making only dry batteries, protects
dealer reputations ... Burgess quality control is
your best guarantee of satisfied customers and
repeat business.

Manufacturer Identity!

There’s no private label competition with
Burgess . . . and there’s no question about the
manufacturing source, either. You can be sure
that every Burgess Battery you sell is a product

of Burgess Battery Company.

Nationally Advertised!

Burgess advertising is a real sales help all along
the line. Folks really remember those distinctive
two-color ads in leading national magazines...
you’ll see it reflected on your profit sheet all
through the year.

Oldest Line!

Burgess is the oldest line for radio dealers
and servicemen. Burgess was first to see the great
future of portable radios...that’s why it’s the
major radio battery line today.

Best
Promotional
Program:

You’ll like the aggres-
sive way Burgess promotes
sales for you in ’52! For in-
stance, the 1952 portable ra-
dio promotion ... (the Bur-
gess Portable Battery Prize
Carnival) ... is the soundest,
most complete sales promo-
tional programever organized.

Order Your Stock from Your
Burgess Distributor Today !

BURGESS BATTERIES

BURGESS BATTE

wWWwW._americanradiohistorv-com

RY COMPANY FREEPORT, ILLINOIS
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TEST-ADJUST
TELEVISION SETS AT

Your

CONVENIENCE

Even without station test pattern or in
remote, weak signal areas!

A television set will produce a picture only
when it is supplied with a COMPOSITE VIDEO
SIGNAL. To check any TV set properly, you
must have a COMPOSITE VIDEO SIGNAL.

Every TV station sends a COMPOSITE
VIDEO SIGNAL when telecasting a program
or a test pattern. This COMPOSITE VIDEO
SIGNAL is composed of—( 1) a synchronizing
and blanking signal to lock the free running
raster into a frame of two interlaced fields,
and—(2) a video signal to control the amount
of light and produce the picture {which may
be a program scene or a test pattern for
analysis purposes).

MODEL
665

The SUPREME COMPOSITE VIDEO GEN-
ERATOR provides the same type of sync and
blanking signal as the TV station—even the
equalizing pulses. In addition, it incorporates
a video section which generates a special test
pattern for analysis and adjustment of TV sets.
Other patterns or pictures can be presented
by using auxiliary equipment connected to the
special ''gated” video input section of this
versatile instrument. The Model 665 should not
be confused with the cross-hatch or bar-pattern
generators. The Supreme Model 665 supplies
a COMPOSITE VIDEO SIGNAL.

Why lose time and money waiting for that
ideal scene or test pattern to check a TV set?
In fringe or weak signal areas, you are strictly
in the ‘'driver's seat" with a SUPREME
COMPOSITE VIDEO GENERATOR. Write
SUPREME, inc., Dept. D-7, GREENWOOD,
MISSISSIPPI, for descriptive folder.

Our 25th Year

SUPREME

| Testing Instruments |
“"SUPREME BY COMPARISON”

TUBE TESTERS L4 OSCILLOSCOPES

SIGNAL GENERATORS ¢ MULTI-METERS
FOR RADIO AND TELEVISION

SUPREM
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Audio
(Continued from page 56)

its maximum value, at which time the
rate of change of flux density is zero.
The opposing emf in the shading coil
then becomes zero, so that considerable
flux then links this coil. Later the op-
posing nunf (magnetomotive force) of
the shading coil ccases; the current in
this coil is then lagging its emf. After
the flux in the unshaded portion of the
pole begins to decrease, the induced
current in the shading coil tends to
prevent the fux then existing in the
shaded pole from decreasing. The
flux reaches its maximum value in the
unshaded pole first. The effect of the
shading coil 1s to retard, in time phase,
a portion of the flux. so that there is
a motion of the flux density across the
pole face from the unshaded side to the
shaded side. This tlux cuts the rotor
conductors, inducing currents in them,
which in turn, produce a torque suff-
cient to start the motor.

Turntable Speed Reduction*

To rotate the turntable at the cor-
rect speed, a speed-reduction drive sys-
tern must be used to couple the motor
to the turntable. One type of drive
system makes use of reduction of
gears. However, the most common
system in use employs a pulley-run
drive mechanism. In one version of
this system, the shaft of a speed-reduc-
ing pulley is coupled by means of a
helt to the rotor shaft, and an idler
wheel is used to couple the pulley to
the rim of the turntable. In the Philco
chassis the speed-reducing pulley pro-
vides three different speeds and re-
duces the rotor speed from approxi-
mately 3,250-3,400 rpm to 78, 45, or
3314 rpm. Contrary to popular belief,
the idler wheel has nothing to do with
the turntable speed. As its name im-
plies, it is merely an idler, and is in-
corporated to drive the turntable by
friction. In another version of the
pulley-rim drive system, cirect cou-

pling is used rather than belt coupling.
Tape Recorders

In tape recording playback equip-
inent, the motor is a particularly im-
portant item. In some models, such as
the Masco DC-37 and LD-37 series,
the idlers have all-rubber surfaces
ground on their own centers to achieve
concentricity and eliminate wow and
flutter. See p. 32 for circuit of Masco
amplifier.

Concentricity is achieved by turning
the flywheel on its own center.

Motor is a 4-pole type with oil-less
hearings.

JFD “LITTLE-GIANT”
TV lightning arresters

millions sold!

because they have proved

their worth in safety and sales!

no. AT105 $1.25 list
no. AT105S (with strap) $1.50 list
’o"'?ﬁ\ write for Form No. 84
.4, JFD Mfg. Co.

& Brooklyn 4, N.Y.

BEnsonhurst 6-9200

world’s largest manufacturer
of TV antennas & accessories

NEED

RECONE WITH A

WALDOM

SPEAKERS

REPAIRING

Quicker, less expensive
speaker servicing means
greater profits. Speed up

your speaker repair jobs #
...FREE Waldom 24-page
Replacement Cone Manual
. .. covers 750 different _ -*
TY, FM ond AM receivers.

WRITE FOR YOUR FREE

COPY TOD
1S NO OBLIGATION

-~ D

-

AY. THERE

'WALDOM ELECTRONICS INC., 911 N, LARRABEE ST, CHICAGO 10, ILLINOIS



Megaphone using a transistor amplifier, demon-

strated recently by Richard T. Shea, of General

Electric's electronies laboratory. The amplifier

units demonstrated achieved a peak power out-
put of one watt,

Recorder-Playback Amplifier

The amplifiers in the Masco mag-
rnetic plaver series employ a 1ZAX7 as
an equalized tape plavback preunp; a
6SL7GT 2= a dual-purpose micro-
phone voltage and intermediate ampli-
fier: a 6SN7GT dual purpose tube as
a record output ampliher driver in
plavback and manitor amplifier in ree-
ord: 2 6NVOGT as a 60-ke bias and
erase oscillator in record and power
output amplifier in playback; and a
ONSGT fullwave rectifier.

The unir also features an AM tuner
(modets D-37R, LD-37R and DC-
37R) with four tubes: 6BA6 rf ampli-
fier; 6BE6 oscillator-converter; 05E7
if amplitier and detector; and a sele-
nium rectifier.

Horns and loudspeakers for sound systems,

which incorporate ron-resonant cast aluminum
belts. Two tyvpes (COB-I5 and COB-16) are of
reentrant design, will handle 25 watts and are
provided with driver units cnelased in water-
tight covers. Response range is said to be 350-
11,000 eps: horizontal dispersian 60°, vertical
dispersion 30 . llzs secrrated cast aluminum
mounting brackets. Another tyvpe (RE-32) is of
straight harn design, with o nominal cutofl at
500 cvcles. Thread size is 1%;”-18 for standard
driver units. Huorizental dispersion 909, vertical
dispersion 60 . A so available is a driver
(model CHU)} a  15,000-cyele  unit for use
with the RE-32 horn when the latter is em-
ployed as a tweeter in 2 and 3 way high-fidelity
svstems. (Racon Elvetric Co., 52 East 19th St.,
New York 3, N. Y.)

DSMIUM

after 15 playing hrs.

SAPPHIRE

after 30 playing-hrs.

CIAMOND

after 1000 playing hrs.

\
\

why the WNANN\N\& Diamond is the
perfect needle for all record players!

Yes, now your customers can see for themselves how
their regular phono needles begin to wear after just a few
plays...ruining cxpensive records—marring reproduction.
To help you sell the profitable Duotone Diamond . . .
proved far superior to all ordinary needles by actual
laboratory tests...Duotone has produced the Duoscope
(shown above). With this 14 power pocket microscope
your customers can actually see needle wear. The perfect
sales clincher for the Duotone Diamond!

Duoscopes, that list at 50¢ each. mounted 24 to a display
card are available from your Duotone distributor. Each
Duoscope comes in a cellophane envelope . ..complete
with instructions. Order yours today.

Remember, there is a Duotone Diamond for every 45,
33%: and 78 rpm record plaver.

WANIRN®

KEYPORT, NEW JERSEY

Three-spred record changer swhich  {features a
heavy-duty four pole, direct drive, induction-tvpe,
fovernar-controlled motor. Also incorporated are
pause and repeat controls (Type CD-43; Thorens
Co., New Hyde Purk, New York.)

.
at :

.

A basic tape mechanism with two recording and
plaving speeds: 333 and 715", ['ush button
operation for spe d change. Has two heads;
one reeard and playvback, the other ac erase.
Motor is a four shaded pole, scli-starting indue-
tion, balanced. Recording bias trequencey is 32 ke.
(Pentron Corp., 221 E. Cullerton 8t., Chicago 16.)
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DON'T throw it away...

Weak Picture Tubes CAN
be Saved!

Picture Tube
Rejuvenator

Simple Plug-in Unit
Permanent Hook-up

No Exposed Wires
Usable on All Size Tubes
Automatically Operated
Only $3.85 Dealer Net

Pat|applied for

Ly

Available at Local Jobbers

LABORATORIES, INC.

WHITEHALL BUILDING
FAR ROCKAWAY, NEW YORK

Gt fian

12-inch

tions @ Voltage Regu}la: l
i, One piece  STOCK SAVING e MONEY SAVING
G construction WASTE 'PREVENTION
{hine ith loose wire en comsltin
thing Wi e from bottom, with  what good are parts that have been mangled? None!

kepi completely sat Joth

accidental damag{f\c‘Pickug all-welded

And they cost the repair man money. Too much

ers @ Mu T sides— money to overlook the fact that Equipto drawers and
T[arf\‘?i';g(g o Small Mlkes0 NO HOLES  capinets are designed to prevent waste and damage
L2 1 brackels Phon Embossed tovaluable parts. When stopping to realize that every

*
olts & Nuls
raph Need!es.-gnd\e Rings

time you pull an ordinary drawer out, one with open
slots along the sides, small parts can not help pro-
truding and very easily catch on the frame and either
break or damage beyond repair; and every time this
happens it costs you from a few cents to many dol-
lars. Multiply this by a very few times and you are
really losing money. After all, you are in business
to make money. Stop wasting your parts and money!

grooves along
the sides for
cross dividers
— NO HOLES
Instantly visible,
extra large label
holders on all cross
dividers and on front of

5]
NG =
B:7

drawer—NO HOLES NO. 8 NO. 11 NO. 22
8 DRAWERS 18 DRAWERS 18 DRAWERS
12” DEEP 12” DEEP 18" DEEP

«The handiest unit you ever had for
taking care of your small parts. Stack,
use individually or as insert in shelving
or under counters. A wonderful item
for sales in stores or for keeping small
parts handy in Eiectrical, Radio and TV
repair shops. Equipto’s most popuiar
item

Stack them high for the convenience p»
of lots of drawer space.

Division-of Aurora Equipment Co
Aurora, Illinois

790 Prairie *
Phone: Aurora 9231
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Rep Talk

NATIONAL MEMBERSEIP in 1 /ie Reps has
reached the total of 535 senior and asso-
ciate members. . . . Chicagoland chapter,
which is now the largest unit in the or-
ganization with 74 members, recently
elected one senior and seven associates:
John Newman, 3352 N. Central Ave,
Chicago, senior; Howard Christianson,
R. Edward Stemm Co., 5705 W. Lake
St., Chicago 44; Robert S. Dunu, L. W.
Beier Co., 6518 W. North Ave., Chicago
35, William Ellinger, Ir., Ellinger Sales
Co., 6663 Northwest Highway, Chicago
31; Melvin Halinton, 5500 West Devon,
Chicago 30; Raymond L. Ripley, George
Petitt Co.,, 549 W. Washington, Chicago
6, Samuel J. Wiley, Wilson Sales
Agency, 2750 W. North Ave, Chicago
47; and Eugene Wesselman, Jerry Gol-
ten Co., 2750 W. North Ave., Chicago
47. New York Chapter, second
largest chapter, with 70 members, re-
cently clected two senior and two asso-
ciates: lrving W. Woolf, 135 Liberty St.,
New York 6; and Svdney H. Bawm, 70-
15 Fleet St, Forest Hills 75, L. 1., were
named seniors; Alan 1l oolf, 135 Liberty
St.. New York 6; and Victor L. Jenkins,
J. M. Forshay, 27 Park Place, New York
7, became associates. . . . Buckeye chapter
has elected one senior and six associates :
Emmet J. Tydings, 1565 McFarland Rd,,
Pittsburglhh 19, Pa., senior: John W.
Crosby and V. D. DeLong. Scott and
Steffen, Inc., 1836 Euclid Ave., Cleveland
15; Robert W. Denniston, Charles R.
Moss Co., 1817 Marloes Ave., E. Cleve-
land 12; Jolhn J. Hemberyer, 1621 Euc-
Iid Ave., Cleveland 15; John F. Meyers
Jr., 367 Brynhild Rd., Columbus 2: and
Robert N. Vendeland, Neal Bear Corp.,
West Richfield, Ohio, associates.
California chapter has elected two asso-
ciates: Phillip R. Crocker, 625-3rd St.,
San Francisco, and ILrwin 4. Larson,
6450 Hollis St., Emeryville, Calif. . . .
Dixie chapter has elected two senior
members: William C. Jaudon, Box 744,
Lutz, Fla, and Foy M. Howard, 2908
Hutchinson, Charlotte, N. C.. both with
Stanley K. Wallace Associates, Lutz,
Fla. . .. Empire State chapter has elected
H. M. Wadsworth, 309 Balsam St.,
Liverpool, N. Y, as a senior member.
. .. Missourt Valley chapter has elected
Henry Kolshorn, P. O. Box 207, Belton,
Mo, as an associate member. . . . Pacific
Northwest chapter has elected M. K.
Widdeking, 719 Second Ave. W., Seattle
99, Wash,, as a senior member. . . . New
England chapter has elected Albert A.
Schaal, Jr., Box 18, Stow, Mass., as a
senior member. . . . Wolverine chapter
has clected Lawrence F. Zaffinia, 14611
Alma, Detroit 5, to senior membership,
and Robert W. Collins, 13338 Llgin,
Huntington Woods, to associate member-
ship. . . . The Los Angeles chapter of
the Reps presented a brief case to Dr.
Ralph L. Power, its executive secretary-
treasurer, as a token of appreciation for
his attendance awards the past two years
and for his activity in promoting chapter
attendance. John T. Hill, vice president,
made the presentation speech. . . . CIff
Landis Sales Co., 8-11 Roosevelt Ave.,
Jackson Heights, N. Y., has been named
sales rep for the picturc-tube division of
the Allen B. DuMont Labs, Inc, in the
New York metropolitan area.




At the Parts Show

I'wo DAYs of seminars and confer-
ences highlighted the ’52 Parts Show
at the Conrad Hilton Hotel in Chicago.
Among those who appeared were
Charley Golenpaul, Aerovox Corp,
New Bedford, Mass., serving as
moderator of the industry panel, and
Milton Deutschmann, Radio Shack
Corp.,, Boston, and Ralph Walker,
Walker-Jimieson, Inc., Chicago (dis-
tributors) ; Harry Kalker, Sprague
Products Co., North Adams, Mass.,
and H. H. Rainier, Sylvania Electric
Products, New York (manufac-
turers); and Dave Marshank, Mar-
shank Sales Co., Los Angeles and
Dan R. Bittan, D. R. Bittan Co., New
York (representatives). . . . Paul H.
Bolton, Washington, D. C., executive
vice president of the National Asso-
ciation of Wholesalers, discussed
How the Parts Distributor Can Help
His Custowmers Improve Their Public
Relations. . . . Arthur Motley, pub-
lisher of Parade Magazine, addressed
the Parts Show annual dinner. .
Feature of the [V ebster-Chicago dis-
play in their booth was an automatic
slidefilm presentation of the Webcor
line of automatic record changers.
series of 30 color slides, projected on
a screen, was used to illustrate tech-
nical details of the various units.
Another projection unit was used in
Webster-Chicago’s display room to
present a similar illustrated story on
wire and tape magnetic recorders. . . .
Jensen featured a Stwver Anniversary
Sound Thealre in the upper Tower
Room of the Conrad Hilton. Demon-
strated was a reproducer with an
8-foot column, and a cubic content of
46’. Response was claimed to be 20 to
20,000 cps. In cooperation with Jensen,
but as an independent show, Magnecord
demonstrated, on an alternating basis
in the Tower Room, a binaural re-
cording process. . . . Fretco, Inc., dis-
plaved TV auntennas, open-wire trans-
mission lines, towers. mounting equip-
ment, etc. . All-plastic TV align-
ment tools were shown by the General
Cement Manufacturing Co. . . . In
Raytheon’s booth, receiving tubes and
voltage stabilizers were displayed. . . .
The tube department of the RCA
Victor Division showed a conversion
kit, Conwerkit, a package of com-
pouents providing for the conversion
of TV receivers to use pictures up
to 21-inch size. . . . Ram Electronics
Sales Co., TIrvington -on - Hudson
N. Y, distributed its replacement
manual for TV components.
British Industries Corp., exhibited a
line of audio equipment including a
Garrard rvecord changer, Leak ampli-
fier and preamp, Wharfdale 12-inch

You'll
|

Always Find What You Need In The...

\ndoor Antennas

" and you'll find excellence in performance and quality, too!

When you, as a serviceman intent on really serving his customers,

choose CORNELL-DUBILIER SKYHAWK TV ANTENNAS, you save time, trouble

and money. These are facts. C-D makes an antenna for every requirement

and these SKYHAWK antennas have a reputation for top quality

and excellent performance — which adds up to customer satisfaction. Why

‘s CAPACITORS
* ROTATORS

CONSISTENTLY DEPENDABLE

CORNELL-DUBIIIER

SOUTH PLAINFIELD, NEW JERSEY

e VIBRATORS

hesitate? — Choose CORNELL-DUBILIER SKYHAWK TV ANTENNAS.

e ANTENNAS
o CONVERTERS

loudspeaker and an R.J. speaker en-
closure. . . . David Bogen Co. offered
a line of preamps, intercom systems
and tuners. . Qak Electronics Co.,
Buffalo, N. Y., displayed a 3-stage
booster for TV and I'M. . . . Deal
Products Inc., Easton, Pa., featured
tubular TV towers at their booth. . . .
NEPCQ, Pittsburgh, Pa., displayed a
line of antennas, wire and accessories
for TV. The IVard Products
Corp. announced and displayed six
new TV antennas at the Show. One
antenna, U-Vee, was described as the
first combination w/if-vhif antenna for
primary and fringe operation.

Business Aids
(Continued from page 48)

they will drive their car over to your
shop.

Outdoor antenna installations also hold
another source of extra sales. The ad-
vantages of installing a motor on the
antenna can be described to the customer.

It is advisable to carry price lists on
all the items that can provide extra
sales ; make sure that you leave one for
the home owner to study at his leisure.
It is important also to be sure that your
name and address are permanently im-
printed on each price list. And, don’t for
get, follow up your sales leads.

Sincerely
Dox Kavy.
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TV TROUBLESHOOTING AND
I. REPAIR GUIDE BOOK

by R. G. Middleton

A new practical book designed to make
your tv servicing easy. It tells—in easy-to-
read language — how to spot receiver
troubles .. .and how to correct them per-
manently. You'll find enough practical
data in one chapter to repay the low cost
of this book many times over. Typical
chapters include: Receiver Differences
and Wavefornms; Visual Alignment;
Troubleshooting Syne Circuits; Locating
Sweep Troubles; Causes and Cures of
Receiver Buzz; Test Equipment Kinks,
Indexed and illustrated with over 190
(815 x 11”) pages bound in durable art
cover

A new, up-to-the-minute hook that clears
away the confusion and misunderstand-
ing most people have about UHI. Writ.
ten in clear, easy-to-understand terms,
this book covers both fundamental
theory and practical, working applica-
tions with special emphasis on television.
Present-day bhrand name converters are
thoroughly covered, including circuit de-
scriptions and schematics. Here is profit-
able and practical reading for anyone
who will be working with UHF. Typical
chapters include: UHF Receiving An-
tennas; Electromagnetic Radio Waves;
Transmission Lines; Waveguides. INus-
trated and indexed with approx. 400
(5% x 81%") pages bound in cloth

cover. $6.60

UHF PRACTICES
AND PRINCIPLES

by A. Lytel

Buy these books now at vour jobbers
... leading bookstores . .. or—

~===MAIL THIS COUPON — TODAY- - ==,

JOHN F. RIDER, Publisher, Inc.
480 Canal Street, New York 13, N. Y.

Please send me book(s) circled. I under-
stand, if not satisfied, I may return them
within 10 days for full refund. | 2

NAME
ADDRESS
CITY
STATE
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TV Parts...
Rccessories

RAM AIR-CORE AUTOTRANSFORMER

An air-core autotransformer, X068,
that 1s said to be a direct replacement
for components used in the new RCA,
Emerson and Capehart-Farnsworth TV
sets, has been announced by Ram Elec-
tronics Sales Co., Irvington-on-Hudson,
N. Y.

Transformer is claimed to deliver 11-
13-kv  output for 14-20” TV picture
tubes, and since it has heen designed for
direct-drive circuits, the Ram }Y70F30/3
direct-drive deflection yoke is recom-
mended as its associated component.

( -

* k% X

NATIONAL UNION TV AND RADIO
TOOL KIT

An all-purpose 17-piece tool kit, de-
signed especially for television and radio
service work, contained in a heavy plastic
roll, which can also be worn as an apron,
or fastened to the wall, has been an-
nounced by the National Union Radio
Corporation, 350 Scotland Road, Orange,
N. T

Tool kit, available free from N. U.
distributors, with the purchase of 250
tubes, contains socket wrenches with hol-
low shafts to accommodate volume con-
trols and extra-long bolts. There is a
choice of a regular type handle and a
right-angle ratchet drive. Also included
are various sizes screw driver blades for
both slotted and Phillips head screws.

St i

* * NEWS * x

South River
Replacement Banding
Kits Now Available

KIT A: (Consists of)
2—12" ¥’ GALVANIZED STEEL
STRAPS with eyebolts attached
2—Eyebolts Unattached
4—Nuts to Fit Eyebolts
2—KWIK KLIP Strapping Fasteners

KIT B:
Similar to KIT A, except furnished
with stainless steel banding and

special plated hardware.

KIT C:

Similar to KIT B, except furnished
with 33" width stainless steel band-
ing.

NOTE: ALL SOUTH RIVER

CHIMNEY MOUNTS ARE NOW
AVAILABLE WITH STAINLESS
STEEL STRAPPING.

Soutn River Antenna Mounting Aeces-
sovies are earricd by every leading
TV Parts Jobber from couast to coast.

New catalog mailed to all Dealers
and Service Men.

Write, if you haven'st received yours!

SOUTH RIVER METAL
PRODUCTS CO.. INC.
SOUTH RIVER, N. J.

PIONEER AND OUTSTANDING PRODUCER
OF FINEST- LINE OF ANTENNA MOUNTS

G-C ANTENNA LINE CLIP

A three-way TV antenna line clip that
can be attached to the antenuna leadin
without solder, has been introduced by
General Cement Manufacturing Co., 919
Taylor Ave.,, Rockford, Illinois.

Clip (for which a patent has been ap-
plied) can also be hooked up sideways
and it can also be connected to the RCA
plug-in type terminals.

GLEAM TV ANTENNA

A Tenna-Ship indoor antenna, built
with a ceramic base resembling the hull
of a ship with sails of fibre glass, has
been announced by Victoria Sales Co.,
619 N. Michigan Ave., Chicago, who are
national sales reps for the antenna. Comes
in three color combinations: ebony with
red sails and beige or chartreuse with
contrasting sails. Overall dimensions are
22" h x 20" w.



VEE-D-X BOOSTER AND LIGHTNING

ARRESTER
A single-channel booster, OB-S, that
features low-loss antenna bypass

switch which is said to permit the sig-
nal to pass directly from the antenna to
the receiver without disconnecting the
booster, has been announced by the
LaPointe Plascomold Corp., Windsor
Locks, Conn.

Lightning arresters, including a strap
mount for masts and pipes, an open-wire
model, and a single-screw type for sim-
plified installations, have also been an
nounced.

Strap - mount type, RIW -200-S and
RIV-204-S, feature straps with gripping
prongs for non-slip mounting on all size
masts and pipes. Open-wire arrester,
RW-310, is designed with brass con-
necting blocks and prong-tooth washers.
Modets, RW-210 and RW-214, modifica-
tions of the RW-200 and RW-204, are
made with a single wood screw for
mounting on wood surfaces.

* ok

DU MONT TELE-MIRROR
A TV service aid, Tele-Mirror, has
been announced by the Allen B. Du Mont
Laboratories, Inc.

Mirror, designed by Du Mont engi-
neers, is an 8'x10" unit, with a target

sight printed on the surface of the mir
ror. The service-aid can be attached to a
chair in front of the receiver by a spring
clamp which enables the Service Man to
adjust the mirror to the proper viewing
angle.

*

RADION LIGHTMING ARRESTERS

Two lightning arresters, QLA2 and
LA2, that will fit 300-ohm leadin. has
been announced by the Radion Corp.,
1130 W. Wisconsin Ave., Chicago 14, IIL

Arresters are said to fit open. jumbo.
oval, perforated or standard types of
wire. and are designed for use on in-
stallation indoors and outdoors. Model
LA2 includes a mast-mounting strap.
Both models have a four-place mounting
bracket.

the BIG 10

fabulous
10 element

Yagi

The highest- gain Yagi in TV his-
tory: 12 DB single, 14%2 DB
stacked (78% stacking gain).

“Boom Braced’’ {low band) to
prevent picture flicker.

600 Series

5 element

Yagi

® High=st ‘gain of any
5 element Yagi: over
9 D3 single, 12 D8
stacked.

® Full 100% stacking
gain!

do

you

get

these
Major Benefits

in your present TV installations ?

Adjustable impedance eliminates mismatch
to 300 ohm line in single and stacked
arrays.

Wider spaced elements, on longer- cross-
arms, for still higher gain.

Up to 100% additional gain in stacking.

And you don’t pay for stacking bars!
major benefits are 'provnhd‘e: by List Prices

Channel Master Z-Match Yagis whicl .are .| TEIEE o
essential to better, more profitable fringe
. . PR 713 7.65 13.89
installations. No other Yagi gives you any +
of them! However, in the Z-Match Yagi, You _2‘3 17.65 | 31.94
get dll 4 features — at no extra cost. 4.5 | 16.67 | 28.47

Write for new catalog 6 16.67 | 25.69

’ MEMBER

CEXW R Y
ANULICTURERS

SsociaTion

ELLENVILLE,

CHANNEL MASTER CORP.

Y.

STANDARD WOOD PERIOD-STYLED TV
CABINETS

Seven period-styled models have been
added to the series 503 TV cabinet line
of the Standard Wood Products Corp.,
43-02 38th St, Long Island City, N. Y
One period cabinet is of the French
Provincial style.

Cabinets will house all 630-type chassis
and all others of similar dimensions, and
all sizes of round and rectangular tubes.
Each model is supplied with all necessar:
mountings for picture tube and yoke, and
is available in mahogany, walnut, ebony
or blonde. Models may also be supplied
with record changer pullout drawer at the
bottom.  Size 40" high, 24" wide, 24"
deep.

JFD OPEN-WIRE LEADIN

An open-wire transmission line, Super-
Gain TW6-100, TW6-250 and TW6-500
that is said to deliver 1/6 the decibel loss
of regular leadings, has been produced by
the JFD Manufacturing Co.

Wire, made of copper lead with a steel
core and insulated with polystyrene spac-
ers, is claimed to have a 400-pound break-
img-point tensile strength.

k * *

TECH-MASTER DC-AC TV RECEIVER

A dc-ac television receiver, Videola,
which is a 17" receiver developed pri-
marily for dc use, has been introduced
by the Videola Corp., 447 Broadway,
New York 13, N. Y. Morton Sydney 1s
sales manager.
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pE/ICO%

gives you Laboratory Precision at

lowest Cost!

Instruments and K'Ts

KZ.

X

.+« with a complete line

Over 100,000 servicemen have |3
bought one or more EICO Kits .
and Instruments. That’s the
proof of EICO’s leadership in
value to the serviceman!

IFor latest precision engineering,
ﬁnes_t components, smart pro-
fessional appearance, lifetime
performance and rock-bottom
economy—see and compare the
EICO line at your jobber’s to-
day before you buy any higher-
priced equipment! You'll agree,
with over 100,000 others, that
only EICO Kits and Instru-
ments—no other—give you the |
industry’s greatest values for
the industry’s lowest costs! EW

gi

221K VIVM Kit
£25.93
Wired $49.95

Read the full story on the com-
plete EICO line. Write today
for your free latest Catalog S-6.

425K §’' Seope Kit

320K Sig. Gen. Kit $44.95
Wired $79.95

Wired $29.95 145K Slg. Tracer

Kit $19.95
Wired $28.95

511K VOM Kit 360K Sweep Gen, Kit
$3

b 4,
Wired $17.95 Wired 849.!??
C-3 5me Crystal  $3.95

ELECTRONIC INSTRUMENT CO., Inc.
84 WITHERS STREET, BROOKLYN 11, N. Y.

315h Doluxo 8ig.
Gen. Kit $39.95
Wired $59.95

1040K Battery Elim.
25.9

i b
RF Probe Kit $3.75 %Vl"red 3345.95

Wired $5.95

©..1952, Electronic !nstrument Co. Inc.

Due to unsettled conditions, prices and specifications
are subject to change without notice. Prices 5% higher on West Coast

This TECHNICAL INDEX is one reason

you need this 28-page volume! 3

IT'S THE

TECHNILOG

The new 1952 compilation of valuable information I
that explainsiand simplifies the application of loud- :
speakers. A real time and money saver for’ dealers, :
contractors, service men and installation designers. ]
The most authoritative, single piece of literature
ever published on loudspeakers, It’s yours FREE.

e s 0 i b e -

TECHNICAL INDEX

SELECTING THE PROPER LOUDSPEAKER .

loa! SYSTEM ..Page 4
Not just a catalog! METHODS OF CONNECTING SPEAKERS
TO THE AMPLIFIER Page 8
- . IMPEDANCE MATCHING . ..Page 9
Inzludes both technical CONSTANT VOLTAGE DISTRIBUTION SYSTEM. Page 12
and product data in IMPEDANCE MATCHING TRANSFORMERS. ... .Page 16
factual, concise form EFFECTS OF MISMATCH UPON POWER
:’::‘l :‘::‘::iy”‘ ;‘;‘;’t‘:‘ TRANSFER ... Page 16
S NipheReRoreUanst CONTROLLING LOUDSPEAKER VOLUME... ... Page 20
et e Ay OVERLOAD PROTECTION OF LOUDSPEAKERS. Page 22
engineering . informa- PHASING LOUDSPEAKERS ... Page 23
tien available NO- REVERBERATION Page 23
WHERE ELSE! BAFFLING A CONE SPEAKER............ oo Page 26

INC

KENSICO AVE., WHITE PLAINS, NEW YORK

UNIVERSITY LOUDSPEAKERS -

80 SO.
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7. V. PRODUCTS CONICAL ANTENNA
AND MAST JOINER

A conical antenna, that is preassem-
hled and features a patented construction
assembly, has been announced by the
T. V. Products Co., 152 Sanford Street,
Brooklyn 5, N. Y.

A swedged-end mast joiner, AJ-10.
for joining masts that are 114" od has

also been developed. Unit is protected by
a polychrome coating that is claimed to
withstand corrosion.

EBCO TV PICTURE-TUBE CHECKER-
REACTIVATOR

A portable TV picture-tube checker-
reactivator, model 70, has been developed
by Electronic Beam Corp., 973 Old Nep~
perhan Ave, Youkers 3, N.

Picture tube can be ¢ 1ecl\ed and reacti-
vated without removing it tfrom the set
or carton. Reactivation is claimed to be
completed within 15 minutes. Tubes may
be checked for shorts, cathode emission
and leakage. Unit is self-powered and
measures 9’ x 6" x 5",

EPCO FOUR TV-SET COUPLER

A TV set coupler, model 7.5-4, de-
signed to operate four TV sets from onc
antenna  through a network of bifilar
impedance-divider transformers, that are
said to have good high-pass filter action
with no inter-set coupling, has been an-
nounced by Epco Electronics, Inc., 140
Liberty St., New York 6, N. Y.




MILLER FRINGE-AREA ANTENNA

A fringe-area antenna, Fringe Master,
that is preassembled and it is claimed
can be put together quickly, has been
developed by Miller TV Co., 6806 FFoun-
tain Ave., Hollywood 28, Calif.

EL-TRCNICS 'SCOPE

A scope, that features a verticle ampli-
fier of 5-mc bandwidth with 4’ of vertical
deflection without overload and z sweep
oscillator variable from 10 cycles to 150
ke, has been introduced by El-Tronics,
Inc., 2665 N. Howard St., Philadelphia
33, Pa.

Slotted design in the light shield is
said to permit easy removal of graduated
scale, while a green light filter reduces
external light interference.  Vertical
amplifier has a sensitivity of 20 milli-
volts rms-per-inch of deflection, a fre-
quency response of 20 cycles to 5 mc
that is down 3 db at 5 mec; a square-
wave response that is claimed to be a
duplication of all square waves bhetween
50 cycles and 1 mc with a maximum tilt
of 5% for 50 cycle square wave; a maxi-
mum input potential of 1,000 volts peak-
to-peak; and an input attenuator of X1,
N10, X100 positions that is frequency
compensated.

* ok %

JFD VEE-BEAM ANTENNA

A vee-beam antenna, 0800, featuring a
bracket design for preassembled ele-
ments, has been introduced by the JFD
Manufacturing Cec., Inc, 6101 16th Ave.,
Brooklyn 4, N. Y. Twin booms of the
antenna are riveted together through an
oversized Bakelite insulator, which is said
to prevent the boom from slipping,
sliding or turning.

Available as a single or stacked array,
which are claimed to provide a gain of
7% and 11 db, respectively.

announcing . ..

e  ENNA-MAST

TRADE MARK

... by TENNA-TRAILER

There is nothing really new about the Tenna-Mast, ,
except that we are now making these remarkable masis Y
available, separately from the Tenna-Trailer, for al
permanent installations. User's of Tenna-Trailers have long been \ \\\é
familiar with Tenna-Mast's many outstanding L N
features. On demonstrations they have been 4} Drill two fag screw
) holes and mount the
detaching the Tenna-Mast from the Trailer and leaving Stond-Off Bracket.

them on location. Their customers have liked the
Tenna-Mast's neat appearance, no guy wires and
many other fine features. Now, dealers all over are beginning
to stock and sell the Tenna-Mast on fringe area locations.

S T After attaching the
i il ~— antenna, “walk-up"

i A ~ ) .
- = the mast into position
A . W“/‘, n . ond fasten the bracket.
" ]
Al

i

N WS
W w Wi
[0y VN, My

Drive the two 24 steel rods through
the bose plate and ottoch o grounding
connection to one of the rods.

Then cronk up the mast to its full
| 50-foot height . .. That's all . . . Tota! time
of installation averages one hour.

TENNA-TRAILERS?

Sure we are still making them.
Bigger and better than ever.

Write for Descripfive. Literature and Price Lists

THE TENNA-TRAILER COMPANY

32! North Plum Street . Pontiac, Illinois

RMS LIGHTNING ARRESTER NEW SOUND BOOK BY READ

A UL-approved lightning arrester, An 800-page second edition of the
model LA-3, designed to accommodate Oliver Read book, The Recording and
both twin lead and open transmission Reproduction of Sound, has been pub-

line, has been announced by R M S, Inc. lished by Howard W. Sams and Co,
Twin lead is located on the arrester Inc., Indianapolis 5, Indiana.

by placing it between the inner edges of Covering the entire subject of audio,
the guides molded into the unit. Open this revised and enlarged edition offers
line, on the other hand, is positioned on o e lateral di 9
the outer edges of the guides. A saw- pUBBOnIZIS sita onelabcialichsemnccond
tooth washer and wing-nut pressure ing, microgroove recording, magnetic
provide contact with the conductor. tape and wire recording, magnetic film
recording, pickups, preamplifiers — equal-
izers, home music systems, speech input
systems, acoustics, pa sound systems,
AM and FM tuners, record manufacture,
audio measurements, and complete re-
cording systems.

Text contains over 700 illustrations,
and is priced at $7.95.
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! Only 16 x 13 x7, in.,
] closed. Weighz orly 7Y
) Ibs. (21 Ibs. when full)

and

0oL

B TRADE MARK REGISTERED

Holds 107 Tubes
and All Tools for
TV Home Service

Acsorner odates

eve. y tise used
i2 oestwar

TV -eceivers
ol uding

4L musature
44 G1 and
13 'crge

ubas

EVERYTHING
IN FULL VIEW
WHEN CASE OPEN

No hidden tubes. Easy to find the tubes you k. NET PRICE

want, when you want them. Saves time. Holds

tubes simugly and-—protects—them—against—breakage—Fool com, 9-57 14 3
ment, 1514 by 3 by 214 inches in size; accommodates all tools

ordinarily needed for home service calls. Case is made of strong Case Only
plywood with durable leatherette covering. Sturdy clasp fasteners Send check or mome

and convenient luggage-type handle. Handiest case you ever saw, order. We will shi;

and a real boon ta busy service men. Order yours now! 1f not day order is received.

satisfied, return within ten days and your money will be refunded.

TELEVISION ENGINEERS, INC.

1539 W. Harrison Street « Chicago 7, lllinois

OWN

Heathbit
vour TEST EQUIFMENY

Heathkits are com-

pletely engineered instruments
supplied unassemoled. Every kic goes
together smoothly and easity. All drill.
ing, punching, a1l painting has al-
ready been done Zor you.

It's easy and fun o build a Heath-
kit. All parts are ‘urnished and are of
highest quality far years of trouble-
free, dependable operation,

Save money by constructing your
own. All expensive wiring and assem-
bly costs are completely climinated.

Detaited corstruction manual
shows clearly where each wire and
part gocs and tells exactly how two
build the kir. Write for free catalog.

EXPORT aGENT
BOCKE ANTERNATIGNALICORP.
13E 40h B
NEW. YORK 21'Y (-6)
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NORMAN FYLER NOW WITH HYTRON

Norman Fyler, formerly with Sarkes
Tarzian, Inc., and RCA Princeton Labs,
has been appointed supervisor of develop-
ment of TV picture tubes for Hytron
Radio and Electronic Co., Salem, Mass.

His group will carry on advancement
development that will supplement the
work of the factory enginecring depart-
ment which continues under the super-
vision of A. Harcher, chief factory engi-
neer.

\ 8

Norman Fyler Martin L. Roth

b

* k%

MARTIN ROTH APPOINTED SOUTH
RIVER §-M

Martin L. Roth is now sales manager
of the South River Metal Products Co.,
Inc., South River, N. J.

Roth had previously been South River
sales rep in New York State, New
England, New Jersey and Pennsylvania.

* k%

MALLORY REPLACEMENT VIBRATOR
GUIDE

A replacement vibrator guide is now
available from P. R. Mallory & Co., Inc.,
Indianapolis 6, Ind.

Guide contains cross-reference charts,
specifications, and installation instructions
for replacing car-radio and other types
of mobile communication equipment vi-
brators and their accessory buffer capaci-
tors with Mallory replacements. Listed
are original equipment receiver manu-
facturer and model numbers with the
numbers of the corresponding Mallory
replacement vibrators. Capacity valucs
of secondary buffers and replacement
capacitors are also given.

Other cross-reference charts included
are: vibrator types with their appli-
cations: original equipment vibrator
numbers with correct replacements; re-
placement vibrator numbers with correct
replacements. Listings are supplemented
by detailed diagrams and instructions
showing installation procedures for vi-
brators and also by an automobile battery
ground chart. To provide complete in-
formation on the use of buffer capacitors
of proper value, a series of reference
circuits are pictured to show how the
buffer is wired into the supply.

* k%

VOORHAAR NAMED TACO SALES
PROMOTION MANAGER

Fred Voorhaar has been appointed
sales promotion manager of the Techni
cal Appliance Corporation, Sherburne,

Voorhaar was formerly assistant man-
ager of the parts and accessory division
of Zenith Radio Corp.



NEW EDITION OF DU MONT
PICTURE-TUBE DATA CHART

The latest edition of the Picture Tube
Data Chart, has been announced by the
picture-tube division, Alfen B. Du Mont
Laboratories, Inc.

Chart, suitable for wall mounting, lists
the electrical and physical characteristics
for any modern RTMA-registered TV
picture tubes. Charts are obtainable from
local Du Mont distributors.

ok %

PYRAMID APPOINTS KOHL AND
LEVISON

Bert Kohl has been named assistant

sales manager, and William P. Levison,
Jr., has been appointed advertising man-
ager of the Pyramid Electric Co., North
Bergen, N. J.

Kohl has been with Pyramid since '50.
Levison was formerly with Lewin, Wil
Inc,

liams and Saylor, advertising

agency.

Bert Koh! W. P. Levison, Jr.

* & *

A. S, JOHNSON JOINS RADIO
CRAFTSMEN

A. S. Johnson has been named execu-
tive assistunt of The Radio Craftsmen,
Inc,, 4401 No. Ravenswood, Chicago, Il

Johnson formerly was industrial sales
manager and products manager of Web-
ster-Chicago Corp., and previously had
been with Colonial Radio Corp., Buffalo
and the radio division of General Motors
Corp., in Detroit.

* k%

S. B. WILLIAMS NAMED ASSISTANT TO
SYLVANIA PREXY. G.W. GRIFFIN, JR.,
BECOMES DIRECTOR OF PUBLIC
RELATIONS

Samuel B. Williams has been named
assistant to Don Mitchell, president of
Sylvania. Williams has been director of
public relations at Sylvania since *49.

George W. Griftin, Jr., formerly man-
ager of the GIE. news burcau at
Schenectady, N. Y., has succeeded Wil-
liams as director of public relations at
Sylvania.

S. B.
£ kK
MEINKEN, JR., APPOINTED N. U. V-P

Kenneth C. Meinken, Jr., has been ap-

Williams

pointed vice president, in charge of
equipment sales, of picture tubes, re-
ceiving tubes and government husiness, of
the National Union Radio Corp., Orange,
N. J. He had been midwestern sales
manager.

TV-RADIO-CR
TUBE TESTER &
VT VOLTMETER

All in One Unit:

e A TUBE TESTER

o A CATHODE RAY
TUBE TESTER

e A CATHODE RAY
TUBE REACTIVATOR

e A VACUUM TUBE
VOLTMETER (AC-DC)

¢ AN OHMMETER

THE TUBE TESTER: All the features of
the famous 323 Dynoptimum free point tube

tester—protected against obsolescence—tests

all modern standard, miniature, novel base
and subminiature tubes.

THE CATHODE RAY TUBE TESTER:
Will check all magnetic deflection type Tele-
vision Picture tubes. Locates and isolates all
shorts or leaks.

THE REACTIVATOR: Revives and Re-
activates many otherwise Dim or Bad Tele-
vision Picture tubes. Can also be used on
other tubes.

THE VTVM: This really outstanding 17
Range instrument is 4 VT Voltmeter for AC
as well as DC. Balance bridge type push-
pull circuit. Draws negligible current due to
high impedance of 25 megohms. Discriminator
alignment scale with zero center. AC & DC

18 FIRST again

TI-RADIO TESTER
and REACTIVATOR
Combination !

test leads,
batteries, etc.

ready to operate......

High Voltage Multiplier Probe for Model 808.
Extends Range of VTVM to 30,000 volts,

MODEL No. HVMP-1.... . ... ...

with this

valts 0 to 5-25-100-250-1000:db-20 to 16, -6
to 30, 6 to 42, 14 to 50, 26 to 62.

THE OHMMETER: Reads all Resistances
0.2 ohms to 1000 megohms on 5 ranges. Use
this instrument also to check condensers for
leakage and shorts.

Housed in handsome hand-
rubbed oak carrying case with
isolation probe,

Size 122’ x
t2%°" x 4%,"’, weipht (2l lbs.

$99.95
MODEL 808——complete, NET
$8.95

NET
Write for catalog on the RCP Line
to Dept. SM-6.

152 WEST 25th ST—e¢—NEW YORK 1,

RADIO CITY PRODUCTS (0., INC—=g——

PRECISION CATALOG

A 12-page catalog has been released by
Precision  Apparatus  Co., Inc, 92-27
Horace Harding Blvd,, Elmhurst, N, Y.

Described are wivins, probes, sweep
signal  gencrators, tube and  battery

testers, picture-tube testers, and circuit
testers. Included in the catalog is a
descriptive analysis of Priuciples of Ilec-
tronamic Tube Testing.

VEE-D-X ‘52 CATALOG

The ’52 24-page VEE-D-X TV cata
log describing the complete line of VEE-
D-X antennas and accessories has been
rcleased by The LaPointe Plascomold
Corp., Windsor Tocks, Conn.

RCA BATTERY CAMPAIGN

A set of battery selling and promo-
tional tools, designed to aid Service Men
1s now avatilable from the tube department
of the RCA Victor Division, Harrison,
N. J. Campaign objective is to establish
Service Men as local headquarters for
RCA batteries and portable radio service,
and to build repeat business. Program
features window, counter, and in-store
displays; merchandising and promotional
aids, and is supported by radio and TV
advertising.

Displays include precision barometer
display, mounted on a mahogany plaque;
battery counter and tloor mat, personalized
with the dealer’s name; motion display
which  depicts representative outdoor
activities in which portable radios play
an important part,
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SO IMPORTAN — it was

Featured in Special Article

Jan. 28, 1952
FREE copy

of article on request
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a8t 1coie CR TUBE
TESTER - REACTIVATOR

performs 2 vital functions:

€ Tests Picture Tubes
® Renews Brightness of
Dim Picture Tubes

It's a TESTER:

Without removing picture tube from set, you apply
this precise instrument to:—

@ Measure Cathode emission

® Locate shorts between elements

® Locate high resistance shorts or leakage
as high as 3 mcgohms

It's a REACTIVATOR

for dim CR Picture Tubes

Revives dim TV Picture Tubes, without removal
of tubes from sets. Reactivation works on many

tubes with low light output, if there's no mechani-
cal break in tube. 110 V—60 cycles. Weighs only
ment.
SATISFACTION GUARANTEED s 95
ir money refunded if you return
e NET

rondition.

== == == == == =-RUSH THIS COUPON e |
‘ TRANSVISION, INC. |
} ( )} Send me___CR Tube Tester-Reactivator(s).
i ( ) Enclosed find $___ deposit. Balance C.O.D. |

1 ibs. One eor two applications pays for instru-
the instrument in 10 days in good

| pEPT. S6 NEW ROCHELLE, N. Y.
| () Enclosed find $___ in full. Send prepaid. |

| Name_ S ..—-I
! Address. N — . :
11—
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Tube News
(Continued from page 36)

meet this requirement necessitates ade-
quate wattage and area in the filament
to support the peak emission current.
Lab and field tests have indicated that
the 1AX2 can be operated at full rat-
ings for both d¢ and peak inverse volt-
age simultaneously.

It has been also found that a further
advantage of the high-wattage filament
| design is its effect on the regulation of
typical flyback transformer filament
windings.

Another feature of the 1AX2 is the
elimination of the need for a filament
series-limiting resistor employed in
most designs. Because of the centering
of the design at 1.4 volts, it was deter-
mined that most of all the existing de-
signs could use the new type tube with-
out any limiting resistor; the 1AXZ2
could be used as a replacement in the
majority of sets now in the field by
|simply removing whatever series-
[ limiting resistor is presently employed.
[ The high current drain required by the
1AX2 filament offers a simple limiting
or regulating effect upon the supply
which tends to narrow the voltage
spread. As with all filamentary tubes,
it 1s important to keep the filament
I voltage applied to the 1AX2 within its
ratings, if maximum life is desired.
The heavier filament current of the
1AX2, however, has been found to
help minimize variations in filament
voltage caused by the many variables
mentioned earlier.

In replacing earlier rectifier tubes
with the 1AX2, it may be found that
the available filament voltage is too
low, even after removing the limiting
resistor. Where this occurs the turns
of the filament winding should be in-
creased from one to two to obtain the
required amount of voltage.

Design and Adjustment of Centering
and fon-Trap Magnets*

In a picture tube utilizing magnetic
focus, the electron beam is generally
centered, as well as focused, by the
magnetic focusing device. In a picture
tube utilizing electrostatic focus, the
electron beam is centered by means of
a small external magnet used exclu-
sively for that purpose. This magnet,
however, deflects the electron beam
and may, therefore, cause defocusing.
To minimize defocusing, it is im-
portant that the field of the centering
magnet be uniform; to provide varying
degrees of centering, it is necessary to

*Based on copyrighted notes prepared by the
RCA tube department. 1Gauss represents the
centimeter-gram-second electromagnetic unit of

magnetic induction.

A Full Size
LIGHTNING ARRESTER
at the Price-of 2 Midget

LIGHTNING ARRESTER

MODEL TAS5 Real protection against lightning
and static charges — the RADIART Lightning Arres-
ter has all the features! Fits anywhere. . . inside or
out...handles standard or jumbo leads.. . no
wire stripping necessary. . . does not unbalance the
line . .. low internal capacity. .. no loss of signal
...internal resistance “leaks off” static discharges!

UNDERWRITERS LABORATORIES APPROVED.

THE RADIART corporaTiON

CLEVELAND 13, OHIO

have the field strength of the magnet
adjustable to zero. Adjustment can be
obtained by using two uniform fields
of equal strength which can be rotated
to aid or oppose each other. A magnet
having a maximum field strength of 8
gausses! placed directly behind the
base end of the deflecting yoke will
produce sufficient centering for a pic-
ture tube having a horizontal deflec-
tion angle up to 70° and operating at
a voltage as high as 18 kv.

In the design of a centering magnet,
particular attention must be given not
only to uniformity of the magnetic field
but also to straightness of the field
lines. Nonuniform fields and curved
lines produce serious defocusing, espe-
cially with electrostatic-focus tubes
designed to operate at low focusing
voltages. Field uniformity can be meas-
ured with a gauss meter and a jig. The
jig employs a bakelite rod with five
holes, which permits insertion of the
gauss-meter probe. The probe is first
inserted in the center hole, and the
magnet to be tested is slipped over the
rod and moved up and down until the
point of maximum field strength is
located to line up with the tip of the
probe.

[To Be Continued]



INCREASE
EARNINGS

TESTING and SERVICING

AUTO & MARINE RADIOS.
TELEPHONE CIRCUITS.
INSTRUMENTS.

RELAYS.

OTHER LOW
VOLTAGE
DEVICES.

& BATTERY
HARGING.

ELECTRO

LOW-COST

FILTERED DC

POWER SUPPLY

End costly storage battery {ailures

. save time and money with the
B]"" JUNIOR. Exclusive EPL con-
duction cooling doubles rectifier
power rating and provides lowest
cost per ampere output over any
other type. Dissipates over 3 times
the heat and withstands high over-
loads. Top quality componen!s
assure dependability and long life.

NET $37.50

e | to 12.5 amperes 6 volts
continuous oulput with a
peak instantaneous rat
ing of 25 amperes.

® 3 to 9 volts at other loads.

e Heavy duty selenium rec-
tifiers, transformer and
choke.

o AC ripple less than 04
volts at 6 volts DC 8 am
peres.
e SRS e
FOR HEAVY DUTY APPLICATIONS
MODEL "B" & VOLTS DC

1-20 AMPERES. NET $49.80

See Your Jobber Today!
Write for New Folder}

ELECTRONIC EQUIPMENT
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ELECTRO PRODUCTS LABORATORIES

4501-Sj Ravenswood Ave, Chicago 40, lllinois
IN CANADA: ATLAS RADIO CORP. LTD., TORONTO

Ser-Cuits
(Continued from paye 43)

voltage drift was pointed out as bcingi
approximately 70 mc throughout a 95
to 125-volt range of line change. \

Analyzing the if amplifier circuit.‘
Rieth said a cascode type was used
with a 6BK7 double triode. With the
if amplifier aligned to #/if channel 10
(195 mc) and series coupled to the
crystal mixer, the output of the mixer
is amplified and allows the converter
noise to dominate the noise of the vhif
receiver as well as isolate the w/if and |
vhf ascillators from each other. This
arrangement was also said to provide
additional ©/if selectivity against im-
ages of the v/if signal and against other
signals which would introduce spuri-
ous responses. It was also noted that
this system also provides extra atten-
uation to radiation of whf oscillators. |

Detailing the performance factors of |
the tuner, Rieth said that noise factors |
of 16.5, 182, 19.3 and 22 have been
obtained at 500, 600, 700 and 800 mc.
Image rejection at these frequencies |
was said to be 42, 31, 24 and 14, re-
spectively.

Service Helps
(Continued from page 47)

frequencies, due to misalignment.|
They may also be caused by any con- |
dition. which is evidenced by too short
a drep-off of the high-frequency side
of the if response curve,

A negative picture, if originating in
the if section, is the result of overload
ing of one or more stages. This over-
loading usually occurs in the third or|
fourth /f stage.

In some early Philco dual-chassis TV ’
receivers, overloading occurred in the |
fourth if stage. The trouble can be cor-
rected by adding additional bias to
the stage and raising the plate voltage
slightly.  The cathode-bias resistor
should be changed from 150 to 220
ohms, and the plate-load resistor f10m|
6300 to 5600 ohms.

Zenith IF Transformer Adjustment

The if transformers incorporated in
Zenith radio model J615, 6]J05 chas-
sis, are the permanently-tuned type,
with the upper coil the secondary and
the lower the primary. When adjust-
ing these if transforiners, a tuning
wrench should be inserted into the top
slug, rotated until maximum output is
obtained, and then dropped down to
the lower slug and the same operation
repeated.

music lover,
audio hobbyist
or

professional.:

- S— s e e

PRESENTING
the new Jensen Brochure 1020—

20 comprehensive pages

about high fidelity sound

and its equipment—including

the Jensen Silver Anniversary
line . . . loudspeakers and cabinets
of unprecedented importance to
everyone seeking the finest

quality attainable today.

write for your free copy!

Jemen

JENSEN MANUFACTURING COMPANY
CIVISION OF THE MUTER COMPANY

6601 5. LARAMIE AVE., CHICAGO 38, ILLINOIS
IN CANADA

COPPER WIRE PRODUCTS, LTD., LICENSEE

BURTON BROWNE ADVERTISING
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JOE B. HIGGINBOTHAM, JR.
Nuberg, Ga.

Rsdlo Regeptor Co., Ina.
I West 19th street
New York 11, N.Y.

Gentlemen:
Please send me your pamphlet on the dselgn, spplication
and servicing of selenium reotifiers.

ius
rviced sany receivere which have selen
I:t:;c informatichn on them and belisve your
shop.

|’ Although I ha
jere I have very

;::;:x{-: would be a valuable asset tO mY

I use your rectifiers, supplied by Southeastern Radio Parts

d 1ike thea very
1stributing Co, of Atlanta, Ga., &n
co.ch.ndAgagoili;{:rgc:an your consideration of the radio rep::r:;rlx.
:: u':n you eupply a data shest with each rectifier and the Q!

taken to print the eervioing inforaation,
I Yours Truly
I [z/:;;.,,&ak-,«/«-
I oe B, B inbotham Jr.
‘ B T A [

SELENIUM RECTIFIERS

. . . And our thanks go as well to the other thousands
of servicemen and hams who insist upon top performing
SELETRON Selenium Rectifiers in electronic circuits and as
replacements in Radio and TV sets.

You can depend on SELETRON all ways . . . Full techni-
cal information is always available without obligation.
Look for Howard W. Sam’s Red Book Supplement listing

SELETRON DIVISION

@ RADIO RECEPTOR COMPANY. Inc.

Simce d d Ftectronics 5

Faetory: 04 North 9th St., Brookiyn 11, K. Y. « Salet Deparimant: 251 West |9th St Now Tork 0f, N Y.

SELETRON replacements, and write us for Bulletin No.104-S-

OSCILLOGRAPH
PROBES __

Complete with coaxial lead and instruction book,

A NEW TOOL TO MAKE TV SERVICING Easier,
Faster, More Accurate AND MORE PROFITABLE

\'ollvrohes made anywhere do the joh of SCALA oscillograph
probes so efficiently, so eusily. Use with vour present scope . .

low cost will he paid ten times over in a month, Check vour locui
distributor or write factory and specify model number :
BZ-1 SIGNAL TRACING PROBE . . . locates dead I.F. stages,

marks ratio detector curve, calibrates marker generator, adjusts
video amplifiers, checks ontput of sweep generalor, views responsc
of single I.T%. stage, traces buzz pulse in sound I.F. strip. Can be
usedd with V.T.V .M. Contains demodulater of low-capacitance.
high-impedance design, useful to 225 MC.

B7-2 LOW CAPACITY PROBE . . . makes it possible to trace
video, sync or sweep wuveforms through high-impedance circuits
without causing wuaveform distortion due to circuit loading. Cuts
the effective input capacitance of scope by a factor of 10 and gives
an attenuation of 10 to 1

BZ-3100:1 VOLTAGE DIVIDER PROIE is very useful in
trouble-shooting horizontal sweep circuits. It may be applied di
rectly fo plate of horizontal output tube or at the plate of the
damper tube to check the operation waveforms aud to measure
their peak to peak valtuges without impairing the wave shape or
mcurring Jdanger to the oscillograph.

SCALA RADIO CO.,2814 - 19th St.,San Francisco10,Cal.

RETAILS AT ‘

$14495
Slightly higher

west of the
Rockies. |

Atool ... A friend . .. A teacher

. .. the EICOR TAPE RECORDER l
offers you the ultimate experi-

ence in sound reproduction.

DEMONSTRATE and SELL —

EDUCATE and RE-SELL . , .

You will find that your

best salesman will be |
the customer who _ ) z —

bought an EICOR. - | ‘
DEALERS — For & : : |
information on ;
contacting your ; \

nearest distrib-tor

Write - Dept. S$ =6

1501 W. CONGRESS ST.
CHICAGO 7, ILLINOIS

WHEN YOU CHANGE
| YOUR ADDRESS

‘ Be sure to notify the Subscription Department of
] SERVICE at 52 Vanderbilt Avenue, New York 17,
| N. Y., giving the old as well as the new address,
and do this at least four weeks in advance. The
Post Office Department does not forward maga-
zines unless you pay additional postage, and we
cannot duplicate copies mailed to the old address.
We ask your cooperation.

— —
'RESERVE SPACE NOW
in the important

| .]ULI!'
TV Antenna and Accessory Issue
AUGUST
Pacific Coast Electronic Show Issue

Forms close 25th preceding month.

SERVICE-paid circula;ion now over 35,000 |

1
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NATESA

MiIp-vEar MEETING of the National
Alliance of Television and Flectronic
Service Associations was held at the
Conrad Hilton FHotel in Chicago re-
cently.

Jack McDowell of TV Service
Engineers of Kansas, introduced a
unique emhlem tie at an association
meeting recentlv. The TSE emblem
was imprinted in striking colors. Serv-
icc Men who would like to duplicate
the McDowell tie can contact him at
7919 Sante Fe Drive, Overland Park,
Kansas.

Radio and Television Servicenmen of
New Jersey's active group is now
headed by president Rhodes, vice presi-
dent Bremy, treasurer Weinberg and
legal council Gelman.

RETA AND ART, B. C.

Tue srcoNp MEETING of the provin-
cial council of the Radio Electronic
Technicians Association and the Asso-
ciated Radio Technicians of British
Columbia was held in the Canadian
Forestrv Association Hall recently, and
was presided over by Monte Lennox.
The following dircctors was also pre-
sent: Tom Grant, Rav Winstone, Dal
ton  Newberry, J. A. Clarke, W.
Filtness, D Banfield, E. Young and
W. Wilson.

Approximately 200 gummed stickers
of the RETA crest have heen handed
vut to chapter representatives. There
are about 800 available for distribution
to other provinces at cost.

RTG, Florida
Fiwst 1ssur of the monthly bulletin
of the Radio and Television Tech-
nicians Guild of Florida, Inc., has
been published. Thomas N. Middle-
ton is editor of the publication, and
Robert Martin is advertising manager.

TEN YEARS AGO

RunwNixg Your Service Shop for the
Duration was the subject of a feature
article in SERVICE by Alfred A. Ghir-
ardi. . . . One of the chassis, made
shortly before the WPB stop-produc-
tion ruling went into effect, a West
inghouse MI108 4-range, 6-tube ac
model, fcatured a split primarv power
transformer allowing a parallel con-
nection for 110-volt use and a series
connection for 220 volts. A slotted
plug was used {for the chuangeover.
Receiver also used if regeneration of
the screen-grid tickler tvpe and plate-
to-plate inverse feedback obtained hy
a 2-megohm resistor from «f output
plate to first «f plate. A Sears
Roehuck Silvertone model 7900 was
also rated as featuring a split primary-
power transformer for 110 or 220
volts. The output stage was a 6K6
with an unbypassed 680-ohm cathode
resistor . . . In a state of the industry
report, R. T. Schottenberg. then sales
manager of the Astatic Corp., told
Service Men that they .
very definite
these trying times.”

“have a
responsibility  during
He told the bovs
that it was their job to keep 'em listen-
ing, and carry on . “somehow in
spite of the difficulty of securing re-
placement parts.” . . . Harry Kalker,
of Sprague Products Co.. stated that

.. “Service Men are lucky fellows
these days. Thev’ve got a bigger job
to do than ¢ver before. It's a job that
holds bigger opportunities for profit.
Above all, it is one that holds tremen-
dous opportunity for emergency ser-
vice to the nation in seeing to it that
at least one radio is kept working in
every American radio-equipped home.”

installation

Cat. No. 343-PK
List Price $1.05

booster.

MOSLEY ELECTRONICS 2125 LACKLAND ROAD, OVERLAND, MISSOURI

MOSLEY PLUGS and SOCKETS
for BETTER TV INSTALLATIONS

Use these MOSLEY Low Loss Plugs and Sockets on every TV
installation job for neat, cficient. constant impedance connections
of standard 300 ohm transmission line to set or booster. Save
time — prevent call backs — with
sturdy MOSLEY accessories.
their convenience. too!

Cat. No. 311
List Price $.30

these solderless,
Your customers will appreciate

Cat. No. 304
List Price $.30

of i ]
o ot Bt fn L Sleries Trame it adwter staon el
Brownlor i\‘lory With mating tras- Y mission Line Socket es to antenna termimal V‘/‘ s
micsionBlinae ! mates with Input strip on set or hogster. @__-—j;"g
nlug. Adapter, right, for  Mates with LineSock.  — N
= convenient lead-in et. left, for quick @‘”
connection to set or connect-disconnect.

| IMPORTANT BOOK FOR
® SOUND TECHNICIANS

e AUDIO ENGINEERS
® CUSTOM BUILDERS

VOLUME 3!

HOWARD W. SAMS’

“AUDIO AMPLIFIERS”

Full Analysis of
50 Important
Audio Amplifiers
and 22 Popular
FM &AM Tuners

Based on Actual
Study of the
Equipment

Covers Latest Avdio Equipment

Latest volume in the SAMS’ ‘‘AUDIO AMPLIFIERS’’
Library. Provides detailed, clear, uniform
analysis of 50 important audio amplifiers, and
full coverage of 22 FM and AM tuners, pro-
duced during 1950. Each unit is thoroughly
analyzed in from 4 to 10 pages; includes circuit
diagrams, design data, parts information, full
technical coverage described in uniform detail
and profusely illustrated by photographs and
diagrams. Based on study of the actual equip-
ment. Entirely new material, continuing audio
equipment coverage begun in Vols. 1 and 2
(see below). Never before available in a single
complete, accurate compilation. Indispensable
to public address and sound technicians,
custom installers, BC engineers and students
—a “must” for everyone 1n the field of Sound.
362 fact-packed pages; 8'; x 11”; sturdily

bound. - 5395

ORDER AA-3. Only

VOLS. 2 and 1
**AUDIO

AMPLIFIERS”

VOL. 2. Covers 104 well-known audio amplifiers and
12 important tuners produced during 1949. Includes
uniform, detailed circuit and design data based on
original lab study of the actual equipment. Profusely
illustrated. 368 pages; 84 x 11”; durably bound.
ORDER AA-2. Only ... .............. $3.95
vOL. 1. This is the initial volume covering audio
equipment produced after the war, through 1948.
Covers 102 audio amplifiers and FM tuners, plus
data on important wire and tape recorders. 352 pages;
fully illustrated; in sturdy binding, 8% x 117
ORDER AA-1. Only................... $3.95

OWN ALL THREE VOLUMES FOR A
COMPLETE, AUTHORITATIVE SOUND LIBRARY

HOWARD W. SAMS & CO., INC.

1
Order from your Parts Jobber today, or 1
write direct to HOWARD W. SAMS & CO,, :
INC.,2201 East 46th Street, Indianapolis 5,Ind.

t

My [check) {money order) for $.......... \
enclosed. Send the following books: 1
[JAA-3. [JAA-2. [JAA-1. $3.95 each :

1

i NAME 55 v M0 ot se somdioeslosonmiensaias :
1
l Address. ...ttt i
1
i City.ovvnivnnnn ...Zone....State...... :
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AC CURRENT
ANYWHERE

STANDARD
AND HEAVY DUTY

For Inverting D. C. to A. C. .o
Speciolly Designed for operating A. C.
Radios, Television Sets, Amplifiers, Ad-
dress Systems, and Radio Test Equip-
ment from D. C. Voltages in Vehicles,
Ships, Trains, Planes and
in D.C. Districts.

\/ NEW MODELS
V' NEW DESIGNS

\/ NEW LITERATURE

AV Battary EIImI to C-AC Inverters
o Radio Vibrators

Anmerican Tetevision & Ravio Co.
Quatity Products Simce 1931

SAINT PAUL 1, MINNESOTA-U.5.A
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JOTS AND FLASHES

THE NUMBER of TV receivers in oper-
ation in this country may exceed the
number of homes with electricity by
1960, according to Dr. W. R. G.
Baker, G. E. vice prexy and general
manager of the electronics division.
He said that market research has in-
dicated that 53-million sets will he
in operation by ’60, more than three
times the present number and five-
million more than the number of
homes expected to have electricity by
that time. A total of 7,231,186
replacement tubes were sold during
the first quarter of this year, accord-
ing to a RTMA report. It was also
reported that large rectangular pic-
ture tubes (16 inches up) represented
98 per cent of sales in the quarter,
while a year ago, only 84 per cent
of the tubes sold to manufac-
turers were rectangular in form, and
94 per cent were 16”7 in size or
larger. . Newark Electric Co. has
moved to larger quarters at 223 V.
Madison St., Newark, N. J. .. . Svi-
vania Electric is negotiating a lease
for a $50,000-square foot factory build-
ing to be erected in the York, Pa.,
area. New plant will be used for the
fabrication of metal parts and will be
operated as a unit of the parts division,
which has headquarters at Warren,
Pa. . . . A notebook by Ed Noll
describing the practical application of
TV test equipment, has been an-
nounced by The Paul H. [¥Vendel
Publishing Co., Inc.,, P.O. Box 1321,
Indianapolis 6, Ind. . . . Central Tele-
vision Service has been appointed by
the Graybar Electric Co., as the official
service organization for Hoffman TV
sets in the Chicago area. . . . R. .
Fordyce, general sales manager of
Bendix Radio, TV and broadcast re-
ceiver division of Bendix Aviation
Corp. resigned recently to enter the
distributing business in Miami.
Thirty pioneer broadcasting personali-
ties were honored recently by Syl-
vania at a luncheon, attended by 200
representatives of show business, press
and the radio and TV industry, com-
memorating the production of the
billionth radio tube; simultaneously,
President Truman was presented with
a plaque by Donr Mitchell, president of
Sylvania Electric, at a White House
ceremony on the occasion. President
Truman received a gold replica of the
billionth tube, identical to that pre-
sented to the pioneers at the luncheon.

A quarter century of service to
the radio and electronics industries
was marked recently by the Capitol
Radio Engineering Institute of Wash-
ington, D. C., with a silver anniver-
sary banquet, held in the East Room of
the Mayflower Hotel.
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The "Fittingest” thing you ever saw...

MALLORY
MIDGETROL

Dual Concentrie Volume Controls

MAKE YOUR CUSTOMERS HAPPY

. ; ® Longer lasting resistance elements even in
; extremes of temperature and humidity.
FIT ’EM FAST ... FIT ’EM EASY
] ® Betier and more accurate taper curves resull-
o In just five steps that take less than five ing from precision processing methods.

minutes, you assemble a dual control that gives

you the precise resistance values you need. e No pigail connections to break—thanks to

o Mallory’s exclusive sliding contact that gives
o Directions are short, easy to follm.v and you EXTRA quiel operation.
need no special tools . . . no soldering. L ) )
) ) e Minimum wobble with Mallory exclusive two-
Front and rear sections are factory-assembled point shaft suspension.

and inspected.

Instant AC switch attachment without con-
trol disassembly.

So Versatile are Mallory Midgetrols
—both standard and dual — that they
reduce by 40% the cost of inventory
needed to service the 10 most popular
makes of radio and TV sets.

You can build more than 10,000 different combinations with

Y\ ° Mallory Midgetrols and do it fast . . . easily. Each dual
\.‘ \0 N control you build duplicates exactly the control it replaces.
o \ 1& r's The Mallory Midgetrol Line, in addition to dual concentrics,
e |\ includes round shaft, standard controls with the advantages
a ; of stable, two-point shaft suspension, instant AC switch
attachment. Ready adaptability to split-knurl and flatted
type knobs.

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

WWW- americanradiohistorv-com



1 » The machine that grinds the die.

U

3. The cathode sleeve that helps make the tube.

Take a look at m being born

DIMENSIONAL ACCURACY of the
cathode sleeve is a vital factor in
providing top-quality tube perform-
ance. And cathode-sleeve accuracy
begins with the forming die.

What you see above are the two
sections of a typical cathode-sleeve
forming die, just as it is viewed by
the die maker through a 30-power
microscope. The die is finished in a

“profile grinder” which employs a
50-to-1 pantograph thattraces a tem-
plate and precisely guides the grind-
ing operation. The result is a die
accurate to better than one ten-

thousandth of an inch!

Such painstaking precision finish-
ing of dies used to stamp, punch,
and form critical tube parts is one

more step contributing to the top

quality of RCA Tubes. In
this way,RCA closely guards
its own repurtation for quality
...and yours as well.

With RCA Kinescopes, as well as with
RCA Receiving Tubes, TOP-QUALITY

CONTROL makes -
the difference.

RADIO CORPORATION of AMERICA

ELECTRON TUBES

www-amerieanradioMistor-com ——

TMKS. (R}

HARRISON, N.J.



