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VERSATILITY...
Another Big

Feature of %//

The Mallory Midgetrol
The first "A6" diameter
Replacement Control Line

The tremendous nation-wide demand for the Mallory Midgetrol is a result of definite advantages
this amazing control has over all others. And one of the most important of these advantages
is the remarkable versatility of the Mallory Midgetrol !

Yes, here is a precision control that will replace 114" controls in standard sets, as well as
giving you a big new market in the popular smaller sets requiring a 1611 control. Think what
this means in profits for you, and . .

LOOK WHAT THE MALLORY MIDGETROL OFFERS :
WIDER APPLICATION - The small size allows you to service portables, auto
radios and small AC -DC receivers requiring u4" controls.

SIMPLER INSTALLATION-The new and unique flat shaft design of the Mallory
Midgetrol saves installation time with all types of knobs.

LESS INVENTORY-Electrical characteristics allow you to use the Mallory
Midgetrol to replace 1.14" as well as 1:16" controls. Since no special shafts are required,
you carry fewer controls in stock.

NEW SIZE
NEW DESIGN

NEW SHAFT NEW SWITCH
NEW EXTENSION NEW ELEMENT

NEW TWO.POINT SUSPENSION

Don't Miss the Mallory Television Service Encyclopedia.
Get Your Copy From Your Mallory Distributor . . . Only 35c!

MYP. R. MALLORY& CO.. Inc.

ALLOR

NEW CONTACT
NEW TERMINAL

CAPVTORS . . . CONTROLS . . . VIBRATORS . .

SWITCHES . . . RESISTORS . . . RECTIFIERS

VIBRAPACK* POWER SUPPLIES ... FILTERS
*Reg. U. S. Pat. Off.

APPROVED PRECISION PRODUCTS



These outstanding, new, deluxe high-fidelity
speakers make PERMOFLUX, the most

complete speaker line in the world!

SERVICEMEN - DEALERS \

 Insist on the best!
 Buy PERMOFLUX Speakers!

 See your jobber today!
PERMOFLUX speakers will outperform, model

for model, any speaker on the market.

PERMOFLUX HIGH-FIDELITY SPEAKERS
Deluxe High Fidelity Models-Heavy Magnets-No Pot Covers

MAGNET
MODEL DATA VOICE COIL DATA
NO. OR FLUX DIA- IMPE-

SIZE CODE GAUSS METER DANCE WATTS
6,,, 61-1 10000 34, 3.2 5
8" 8T-8-1 10000 1" 8.0 8

10" 101-8-1 10000 1" 8.0 9
12" 121-8-1 10000 1" 8.0 10

Super Deluxe High Fidelity Models - Extra Heavy Magnets
- With Pot Covers

8" 8W P-8-1 10000 11/4" 8.0 10
10" 10WP-8-1 10000 11/4" 8.0 11
12" 12WP-8-1 10000 11/4" 8.0 12
15" 15WP-8-1 10000 1 1/4" 8.0 15

"Coronet" Supreme High Fidelity
121/2" 125Z-16 15000 2" 16 ohms 20
751/2" 155Z-16 15000 2" 16 ohms 35

NEW catalog available upon request. Write for your FREE copy!

PERMOFLUX CORPORATION
Two Factories to Serve You

Chicago 39, Illinois 4900 West Grand Avenue
Glendale 5, California 236 South Verdugo Road
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EDITOR I AL
by S. R. COWAN

Long Beach RTA in News
Long Beach California's Radio Tech-

nician's Association has a spark -plug
member named Harry E. Ward. I've known
and worked with Harry for years. He is
dynamic, sincere, and successful. That in
itself commends him, but in addition,
Harry has been "association conscious"
and in my humble opinion the West Coast's
servicing profession owes him a debt of
gratitude for his many contributions to
the art. Now we congratulate Harry for
having won the Archie J. Mooney Award
because the technicians apprenticeship
committee voted him the "most outstand-
ing, aggressive member" in connection with
his efforts to improve service quality and
labor standards in his part of the country.
In every key city of the country it would

well if an aggressive Service Dealer
would step out and dominantly, yet judi-
ciously, attempt to organize his fellow
technicians into a local association so they
can progress in unity towards the goal of
improving our profession's status in that
particular community.
AM Versus TV Potential

Over 3 million TV sets are now in use
in but a few highly populated areas while
over 80 million home and auto radios are
in use in the country as a whole. By 1953
it is estimated that half the country's
homes will have TV sets, and of course,
it is likely that the number of AM sets
in use will not diminish. However, receiv-
ers break down in direct proportion to
the amount of usage they get, and statistics
already show that where there is TV the
number of service jobs on AM sets is
falling off alarmingly.

An average TV set is equivalent to 7
AM sets in breakdown potential, number
of replacement components, etc. The labor
time required to repair a TV set, as com-
pared to an AM set, runs upwards of 10
to 1., So, while the servicing profession can
anticipate being kept busy handling AM
maintenance work for many years, we can
not discount the much greater money-
making potential TV offers to technicians
who are competent enough to service the
complex TV circuits.

Never lose sight of the fact that "Time
is Money" to a repair profession. Wasted
time is money lost, and never regainable.
No matter how long it may be before TV
reaches your community, take advantage of
that very fact by learning NOW all there
is to know about this new Art.
Servicemen Winning Recognition

From all branches of the radio industry,
manufacturing and broadcasting included,
at last is coming the rightful recognition
so long overdue the servicing profession.
Now, if both the manufacturers' and
broadcasters' associations would utilize
their strong prestige and publicity dis-
semination positions in educational cam-
paigns to teach the set owning public that
it can have confidence in established and
reputable Service Dealers, all parties
would benefit.

Sanford it. Cowan
EDITOR st PUBLISHER

Samuel L. Marshall
MANAGING EDITOR

COWAN PUBLISHING Corp.
342 MADISON AVENUE
NEW YORK 17, N. Y.
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Radia

THE

Lowest Priced lality Line

OF TV CONICAL ANTENNAS

THE SINGLE BAY "LAZY X"
... for primary service areas -

Model LZX

With the'development of the conical type antenna
as an important factor in television reception .

Radiart leads the way with the lowest priced
QUALITY line. Precision engineering ... quality
controlled manufacture combine to give you and
your customers the greatest value for the dollar!
Easily installed ... and rigidly sturdy when in-
stalled, these Radiart products truly are "The
Standard of Comparison."

The QUAD -STACK "LAZY X"
Array ... easily assembled
and installed for the ultimate
in all channel fringe area
reception Model LZX-4

IT'S RIGHT WHEN IT'S RADIART!

THE DOUBLE STACKED
"LAZY X" ARRAY ....
for improved gain in low
signal strength areas -
aho where a higher
signal-to-noise ratio is
desired .. Model LZX-2

THE RADIART CORPORATION
CLEVELAND 2, OHIO

Manufacturers of the FaMoUs .Red Seal Vibrators
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31211 indinqA
A resume of Industry happenings here, there and everywhere

THIS month "Field Findings"
will be reported in reverse chro-

nological order, starting with last min-
ute doings, then going back step by
step to the point where I left off in the
August issue.

Telecasters Educational Campaign
TBA (TV Broadcasters Assn) and

RMA have jointly released a series
of 20 TV movie shorts. These run
from 20 seconds to 1 minute and will
be furnished gratis to all of the,81 TV
stations now in operation so they may
run them during available "station
breaks".

Each movie short tells the teleview-
er how to properly operate his set for
maximum enjoyment. The basic pur-
pose behind each is to try to reduce
the number of unjustified "callbacks"
which have plagued TV installation
and maintenance firms. Having seen
the previews of the series of educa-
tional shorts, I would say that most
are very effective and in the main
will help the servicing fraternity. I
particularly liked those "shorts" which
warned TV set owners not to fiddle
with alignment controls; not to try
to install their own antennas, etc.,
and instead to call their local Service
Dealer. If nothing else, the very fact
that RMA and TBA are going ahead
with the project proves that at long
last the service technicians are being
recognized as being an integral part
of this industry.

However, as a passing thought, I
would also urge RMA to work with
AM broadcasters in lining up a series
of station break announcements for
AM listeners whereby AM audiences
would be reminded to have their radio
sets checked periodically by the local
Service Dealer. After all, there are
well over 80 million AM receivers in
use, and a large percentage of them
are not in good operating order but
could easily be put in good condition
if serviced for a nominal fee.

RCA Tune -Up Campaign
Taking a leaf from our recent edi-

torial suggestion, RCA has come up
with a fine campaign intended to help

by S. IR. COWAN

Shown above are some of the Radio
Service Dealers who attended the
PRSMA Service Convention at Town
Hall in Philadelphia, on Sept. 18, 19,
and 20. Almost 5,000 were there.
The Radio Service Dealer Magazine
Booth can be seen in the top pic-

ture at the extreme right.

Service Dealers get more repair jobs.
RCA estimated that well over 10 mil-
lion radio sets in homes require re-
pairs. Accordingly a complete "kit"
has been made available to provide
Service Dealers with sales and mer-
chandising aids so they can go after
the potential business. There are win-
dow and store displays, direct-mail'
and other advertising pieces, even
plastic price stands. All the material
has the theme of teaching set owners
that it will not cost them much to
have their sets repaired. Nice going,
RCA. Let's hope that other manufac-

turers will afford Service Dealers with
aids of various types that will help
them keep hammering at the set
owning public to have their sets
checked regularly. Most Service Deal-
er organizations are small, one or
two -man establishments, that cannot
afford to pay for expert advertising
guidance. The big manufacturers can
and should make such material avail-
able-and the servicing fraternity
would be wise in utilizing it.
PRSMA Service Convention a Smash
Success

Sept. 18, 19 and 20 were banner
days in Philadelphia, Pa. The Phila.
Servicemen's Assn. put on a 3 -day
technical clinic as a fore -runner to
"Preventive Radio Maintenance
Month" which runs all of October in
both the Keystone and Empire (New
York) States.

The Convention, held at Philadel-
phia's Town Hall, opened at 5 p.m.
Sunday the 18th. Addresses of non-
technical nature were given that night
by key figures from the Jobbing, Man-
ufacturing and Broadcasting fields;
all pointed out that the important
position of radio -TV technicians is
finally recognized. Then, the red
business got under way at 10 a.m. on
Monday the 19th when the technical
lectures began.

It happened that I was designated
to act as Master of Ceremonies for
the two days of technical sessions.
What a job it was! The attendance.
figures prove my point. There were
almost 500 seats available in the lec-
ture hall, and at every session all
seats were filled with hundreds stand-
ing in the jammed packed place. Also,
hundreds of others were milling
around in the Exhibit Booths, looking
at the new items being shown. Im-
agine, during the two and a half day
"show" 4443 men registered in at-
tendance, and of these over 2200 were
servicemen and technicians, some
coming from cities over 200 miles dis-
tant from Philadelphia.

The "show's" success can be credited
to Dave Krantz, prexy of PRSMA

[Continued on page 6]
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THIS BOOK WILL
HELP YOU SAW:
TIME, WORK,4A
MORE!
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*Here's a big, complete
book that gives you step-

by -step instructions
using the oscilloscope

in

testing and servicing
radio receivers,

audio am-

plifiers and transmitters.

The more than. 90 illustrations
of circuits, 'scope

ants for circuit

patterns,
ana set-up arrangem

testing explain. over 50 separate oscilloscope

applications.

Get this big 72 -page book!

* More than 90 pictures and diagrams!

* Written in easy.to-follow servicemen's language!

:.3°411:4,%
3W111.1°,

1,1?"4,%"5'. glap vzzano
00

6-.)./.1
oarroqnow arrrma ono.

NO. 41/4.70,

Only

$100

EXPLAINS THESE AND
MANY MORE

1 AM and FM receiver alignment
2. Locating hum
3. Signal tracing and trouble shooting
4. Finding receiver faults from oscil-

loscope patterns
S. Checking AVC action
6. Voltage gain measurement
7. Auto radio vibrator tests 
8. Checking peak current in rectifiers
9. Impedance measurement

10. Checking filter capacitors - and
many others!

SYLV
ELE

NIA
RIC

FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES, SIGN
TUBING: LIGHT BULBS: PHOTOLAMPS; RADIO TUBES;

CATHODE RAY TUBES; ELECTRONIC DEVICES

Gaccm..aaaaeasgicvaame
P

Sylvania Electric Products Inc.
Advertising Dept. R-1810
Emporium, Pa.

Gentlemen:
Send me "How To Service Radios with an
Oscilloscope. Enclosed is $1.00.

Name

Address

City

State

Zone
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TV
ANTENNAS

build your

PROFITS

1SAVE INSTALLATION TIME. Actually save

 enough for additional installations each week. Simplicity of

Brach Antenna design, together with maximum pre -assembly at the

factory, take whole hours of "time -on -the -roof" off your installation

costs. And, for easier, quicker, On-the-job handling, Brach TV Antenna

Kits are individually packaged, complete with all necessary hardware.

Brach Universal Base Mount is a real time saver,

ELIMINATE EXPENSIVE CALL-BACKS,
&NO Brach quality engineering and bulldog ruggedness combine to
help make your initial installation completely satisfactory. Developed

by a name as old as radio itself, Brach TV Antennas are products of
the manufacturer's own laboratory. From the rugged structural steel

base mount to the tip of the sturdy mast, they're designed to stand up

and shrug off the worst the weather has to offer-and deliver superior
reception-longer. Factory pre -tuned and matched for 300 -ohm trans-
mission line, all Brach Antennas feature large -diameter aluminum
elements for better signal pick-up.

3 MAKE PURCHASERS YOUR BEST SALES-
MEN. The future success of your television line depends upon

the success of your past installations. There's a Brach TV Antenna to

meet every television problem better. Each Brach array you install

puts you further ahead of your competition performance -wise.

1010
awso-411.-

WORLD'S OLDEST AND

A NECESSARY EXTRA

BRACH LIGHTNING & STATIC ARRESTER #4004

Helps keep the buck and jump out of the image when due to static

discharge. Protects certain delicate receiver parts. Complete with all

necessary hardware, the Brach Rare Gas Arrester is easily attached to

any downlead. Constructed of porcelain and rion-corrosive metal parts.

Tested and listed by Underwriters' Laboratories.

SEND FOR BRACH CATALOG NO. D1304

L. S. BRACH MFG. CORP.
200 CENTRAL AVENUE, NEWARK, N. J.

LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES

FIELD FINDINGS

[from page 4]

and the Program Committee, Messrs
Lau, Rincoe and Vogelsang who were
able to obtain as lecturers men who
are outstanding authorities in their
respective fields, and whose subjects,
in each and every case, were geared
right down to present day require-
ments of technicians in the radio and
TV fields. Here's the program :

Monday, Sept. 19th.
"Modern Servicing & Alignment"

by George Devine of G. E. Co.
"National Servicing Problems" by A. T.

Alexander, Service Committee of RMA
and Service Manager of Motorola, Inc.

"'Scopes, How To Use Them," by Carl
Quirk, Allen B. DuMont Labs.

"TV  Alignment" by A. G. Petrascek,
RCA -Victor.

"TV Servicing by Dynamic Demonstrator,"
by John Meagher, RCA.

"TV Front Ends," by F. W. Edwards,
Standard Coil Products Co.

"Fan Type Antenna Development"
by Harold Harris, Channe'l Master Co.

"Servicemen's Organizations" by Sandy
Cowan, Radio Service Dealer Magazine.

"Electronics-Your Fatty., In It," by John
F. Rider, Manual Publisher

Tuesday, Sept. 20th.
"Electronic Antennae," by Caywood

Cooley, Philco
"Multiple TV Reception," by Milton Shapp
"Test Equipment," by Wm. Hensler,

Howard W. Sams Co.
"Indoor vs Outdoor Antennas" by I. Kamen,

RCA Com'l Sound Div.
To a man, the several thousand

technicians, students and others who
are interested in radio and TV who
were fortunate enough to attend,
agreed that PRSMA has set an ex-
ample that other servicemen's associa-
tions (and RMA's Town Meeting's
Committees) might well follow.

There are now 81 TV stations on
the air, 34 more having CPs and try-
ing to get on the air quickly, and 350
other station applicants who are "fro-
zen". Should, after the Sept. 26th
FCC hearings, the proposed 42 new
"upstairs" frequenices in UHF be
opened, there could logically be 2200
telestatioias instead of the 440 now
possible with VHF alone. Recognizing
this situation RMA's Town Meeting
Committee Chairman, R.C. Sprague,
opines that by 1956 there will be 24
million TV sets in use, 80 million AM
sets, and that 40 thousand AM tech-
nicians and 50 thbusand TV tech-
nicians will be needed to handle the
maintenance problem.

Modern TV receivers contain ap-
proximately 5 to 7 times as many

[Continued on page 8]
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"I tell you, businesses aren't built on
promises. They're built on perform-
ance-performance that brings cus-
tomers back for more.

"And it takes good quality to guar-
antee good performance!
"Take Ken-Rad tubes. Why, they've
been the quality leader for years-
backed by one of the country's
biggest, finest companies with plenty
of engineering know-how.

"Result is, Ken-Rad tubes have
paid me a steady dividend of in-
creased business. For turnover and
profit, they have what it takes!"

RALPH L. CLARK, Foreman, Miniature
Mounting Section, is one of the many ex-
perts who carefully supervise the manufac-
ture of Ken-Rad tubes. These men build
quality into the tubes at the very beginning;
test out trouble at every stage of production.

04,
KEN RAD 7476,-
PRODUCT OF, GENERAL ELECTRIC COMPANY

Schenectady 5, New York

82-HA6

RADIO SERVICE DEALER  OCTOBER, 1949

HOWARD L. BOLIN,,
Omaha, Nebraska,
with thousands of dealers
like him, sells the tubes
that sell fast and stay
sold-Ken-Rad tubes.

"Here at the plant we put Ken-Rad tubes
through one test after another to prove
their quality is unsurpassed.
"The 'short' test, shown on the left, is given
tubes before the characteristics test. It en-
ables us to spot tubes that are not up to
Ken-Rad standards.
"Ken-Rad tubes also are tested fo.&.' noise,

microphonics, life, appearance, gas, air
and hum.
"We don't guess. The Ken -Rod 
tubes we make and ship
have proved themselves
over and over again!"

THE SERVICEMEN'S TUBE
. . . backed by profit -
making soles aids which
your Ken -Rod distribu-
tor gladly will show you.
Phone or write him!
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The WR-39A and WR-59A combined with the WO -55A Oscilloscope in RCA's new
WS -17A Rack, provide a modern, self-contained set-up for the efficient and profitable
alignment of television receivers.

t / faireg
to accurate television alignment

The RCA WR-59A Television Sweep Generator

The RCA WO -55A Oscilloscope

The RCA WR-39A Television Calibrator

 Designed by RCA engineers at "tele-
vision headquarters"-these com-
panion units furnish all basic signals
necessary for the rapid, accurate align-
ment of television receivers. Flexibil-
ity, dependability, and accuracy are
outstanding characteristics of these
instruments.

For alignment, the WR-59A Televi-
sion Sweep Generator and WR-39A
Television Calibrator can be used with
the RCA WO -55A General Purpose
Oscilloscope matching unit-as illus-
trated-or with any good oscilloscope.

The WR-59A Television Sweep Generator
covers all television frequencies. All
ranges develop 0.1 volt rms or more on
fundamentals and can be quickly se-
lected by means of a band -switch.
Excellent shielding plus a piston at-
tenuator allow the output to be re-

duced to the noise level. Unusually
flat output is provided with amplitude
variation on all ranges of less than
1 db. Phasing and retrace -blanking
controls are incorporated.

The RCA WR-39A Television Calibrator
is a variable -frequency oscillator, dual -
crystal frequency standard, and het-
erodyne detector with audio amplifier
and speaker. The VFO puts markers
of fundamental frequency and crystal
accuracy on TV -FM traces from 19 to
110 Mc and 170 to 240 Mc. Dual -crystal
standard is used to calibrate VFO or
other signal, generators with 250-kc
and 0.25 -Mc check points from 250-kc
to 240 Mc.

See your RCA Test Equipment Dis-
tributor today for further technical
details or write RCA, Commercial En-
gineering, Section 55JX,Harrison, N. J.

For test equipment you can trust
always keep in touch with your RCA Distributor

RADIO CORPORATION of AMERICA
TEST AND MEASURING EQUIPMENT HARRISON. N.J.

FIELD FINDINGS

[from page 6]

components and tubes as a conven-
tional AM set. The breakdown poten-
tial of TV compared to AM is al-
most 10 to 1. Thus a million TV sets
in use are comparable to 10 million
AM sets insofar as repair and replace-
ments needs potential are concerned,
and the radio technician who fails 'to
get the intricate "know-how" required
for TV servicing is simply inviting
his own elimination from the field
because the new -corners who have
really learned TV service techniques
are becoming more strongly en-
trenched hourly. You can't say I
didn't warn you old-timers.

My June -July Tours

During the hot summer months
yours truly was busily engaged in
keeping speaking engagements
throughout upper Pennsylvania cities
where I was the guest of the several
associations. My technical lectures on
"Video Detectors & Amplifiers" were
well received despite the mid -90 degree
temperatures. I lost ten pounds but
the fellows who heard me admitted
that they got some pointers about
phases of TV that are not too well un-
derstood. Incidently, business condi-
tions in upper Pennsylvania are better
than in many spots around the coun-
try, and mainly because the type of
Service Dealer situated in the Quaker
State is above par. They function in
a businesslike manner, dress and act
like professional men, command and
receive high living standard fees.

The Skimp Is Waning

The chaotic condtions due to price-
cutting by TV dealers, price -reducing
by '1V manufacturers, and confusion
caused by the questionable legality of
so-called TV service "policies" and the
unknown position of FCC regarding
UHF and color TV have all been dis-
sipated and now the field has returned
to a semblance of normalcy. The pub-
lic knows color TV is a long way off
and that should it come, or should
UHF bands be opened, they will not
cause obsolescence of present-day TV
models for they can be "converted" at
moderate cost. The only cause for
worry, insofar as technicians are con-
cerned, is the ever present threat that
Unions, or Guilds, or License bills
might find their way into this indus-
try. The time is not yet ripe for con-
sideration of any of these innovations
which might restrict free enterprise.
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"The Professional Radioman's Magazine"-

published monthly. All articles are exclusive

and timely. Practically every issue is worth

what an entire I year subscription costs.

Service Dealers
Form A Groups

Subscribe to "USW--

SAVE Up to $1.00 each.

* The more in a group the bigger the savings.
6 men in a group save $1.00 each; 4 men groups
save $ .75 per man. Present "RSD" subscribers
may participate in or form a group witn co-
workers, or even competitors. Still activE, sub-

scriptions are automatically extended I year.

Start a Group today! The timely and exclusive
technical data appearing in future issues of

"RSD" will make this the best investment you
ever made. The special Group Rate offer may
be withdrawn at any time-so hurry.

Use This Coupon For Comenience
(The coupon below can be used for from I to 6 subscription orders. Use it today!)

TEAR OUT - /AAA TODAY

RADIO SERVICE -DEALER MAGAZINE
342 Madison Ave., New York 17, N. Y.

Please enter I year subscription orders for the names
given below. Our remittance is enclosed.

NOTE: If you do not wish to fear this order blank out, just print or
type the information on a single sheet of paper, following the style
given. Each subscriber's occupation must be clearly described.

Name
Address

Describe Title or Position and Type of Business

State whether a New Subscriber  or Renewal Order

Name
Address

Describe Title or Position and Type of Business

State whether a New Subscriber El or Renewal Order 0

Name
Address

Describe Title or Position and Type of Business....

State whether a New Subscriber El or Renewal Order 0

In U.S.A.
& Canada

Foreign
Rates

E One I -year subscription $2.00 $3.00
0 Two I -year subscriptions, each 1.75 2.75
0 Three I -year subscriptions, " 1.50 2.50
0 Four I -year subscriptions, 1.25 2.25
0 Five I -year subscriptions, 1.10 2.00
0 Six I -year subscriptions, 1.00 1.50

Name
Address

Describe Title or Position and Type of Business

State whether a New Subscriber 0 or Renewal Order Fl

Name

Address

Describe Title or Position and Type of Business

State whether a New Subscriber D or Renewal Order 0

Name

Address ........................... ........

Describe Title or Position and Type of Business

State whether a New Subscriber 0 or Renewal Order 0
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For YOU!
fi*,,\ORoJE
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Prosze-ys Vitaxth

io GOOD
AtttO

1111.1EVISION
Service

r Gives customers a new
appreciation of your
service facilities

 Helps you avoid "cut-
throat" price competition

"Your Money's Worth in Good
Radio and Television Service" is
the title of this new 16 -page book-
let now made available by the mak-
ers of Sprague Capacitors and
Koolohm Resistors for distribu-
tion to your service customers and
prospects under your own name!

Profusely illustrated, finely lith-
ographed in two colors, the book-
let will help you win customers,
justify fair service prices and meet
"cut throat" competition that is
springing up on all sides. It tells
set owners about the complexities
of today's radio and television
equipment and about the extensive
service facilities needed to keep re-
ceivers in first class working order.

In short, it is a book designed
to win confidence for you by show-
ing customers how complicated
the work really is and by proving
to them exactly
how and why
good service
work com-
mands a fair
price.

Write for

FREE
SAMPLE

Dept. RSD-109 Sprague Products Co.
North Adams, Mass.

Please rush free sample of the new booklet
"Your Money's Worth in Good Radio and Tele-
vision Service" and tell me how I can obtain
additional copies for distribution to my service
customers.

Name

Address

City, Zone, State

L

TRADE
FLASHES

A "press -time" digest of production,
distribution Elk, merchandising activities

RCA Announces Insurance Plan
Owners of television receivers in

New York State are assured replace-
ment of parts and tubes, including
the kinescope picture tube, under a
plan announced Oct. 7 by the RCA
Service Company and approved by
the Insurance Department of New
York State.

The plan provides for the replace-
ment of parts and t*Ies during the
one-year period of a Renewal Service
Contract under an insurance policy
issued by Massachusetts Bonding and
Insurance Company, it was disclosed
by the RCA Service Company. The
insurance plan may b` applied to all
renewal contracts purchased in New
York State.

The plan has beef- developed as a
protection for RCA Victor television
set owners after a recent ruling by
the New York State Attorney Gen-
eral declared inclusion of provisions
for replacement of parts-, as tubes in
a renewal contract a violation of the
state's insurance laws. In seeking to
make provision for replacement of
parts and tubes during the term of
the television owners renewal service
contract and to comply with the rul-
ing, the insurance plan was formu-
lated.

"The insurance plan, serves two
purposes", A. E. Spottke, Vice Presi-
dent of Massachusetts Bonding and
Insurance Company stated. "It serves
not only to give added protection to
television set owners purchasing re-
newal service contracts, but also helps
the entire television industry opera-
ting in New York State in finding a
solution to the problem previously
faced by television organizations de-
siring to offer an important service
in a consumer's renewal service con-
tract which would be in compliance
with the state's insurance laws. The
insurance plan accomplishes this."

Color TV Years Off
The Radio Manufacturers Associa-

tion recently told the Federal Com-
munications Commission that even if
the Commission were to authorize
commercial color television after its

forthcoming television hearings it will
take manufacturers "several years" to
develop and distribute the necessary
equipment for public use.

Sylvania Launches TV Line
Sylvania executives were on hand

on September 7th at Sylvania Center,
Bayside, Long Island, N. Y., when
the company held a press preview of
the new Sylvania television sets.
Left to right are: Donovan H. Tyson,
controller; Walter E. Poor, chairman
of the board; H. W. Zimmer, vice-

president of operations; G. R. Holden,
vice-president and assistant to the
president; R. H. Bishop, vice-presi-
dent in charge of sales; J. S. Learoyd,
secretary; Larry Bagg, sales manager,
Colonial Radio Corp., wholly -owned
Sylvania subsidiary which manufac-
tures the Sylvania Television sets;
H. R. Shaw, chief engineer, television
design, Colonial Radio Corp.; Joe
Quick, executive vice-president, Colo-
nial Radio Corp., and Dr. ,R. M.
Bowie, manager of the Sylvania
Physics Laboratory.

Alliance Using Spot Films
Using television to sell their Alli-

ance Tenna-Rotor--a television an-
tenna rotating device-the Alliance
Manufacturing Company is appearing
with a regularly scheduled series of
six television sound films over most
of the major television stations.

The Alliance films made their first
appearance on the air in New York
over WNBT and in Cleveland over
WEWS and WNBK, back in the early

[Continued on page 121
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"Of Vital Importance to Every
Progressive Servicing Establishment"

"Here in Mt. Vernon we have, what we sincerely believe to be, one
of the finest servicing organizations of its kind. Our equipment and
facilities are the most modern to be found anywhere. Rider Manuals
are an integral part of our equipment. We have a complete library
on hand, and we find them to be essential to tracing the trouble and
correcting faulty receivers of all makes and models. In our opinion,
Rider Manuals are of vital importance to every progressive servicing
establishment."

fir
Frank R. Fresco - David R. Petrie
Television Laboratories
11 West Prospect Avenue
Mt. Vernon, New York

Build a
RIDER MANUALS

And watch the difference
Library of it makes in your business!

World's Greatest Compilation of Authentic, Reliable, Factory-Authorized Servicing Information!

On the way!
RIDER TV -3

GREATER IN SIZE! ALL PAGES IN
PLACE! EASIER TO USE!

Rider again points the way to successful TV servicing. The
Rider TV Manual Volume 3 is bigger and better in every
way. New and enlarged page size, 12 x 15 inches. All
pages are collated in position. Double spreads, triple
spreads and giant pages have been retained to assure
clarity and ease of reading...but triple spreads and giant
pages now have only ONE fold for greater durability.
Easier to use because there are fewer pages to turn. Easier
to read because diagrams and related text are more closely
positioned. TV -3 is more compact, more complete...fully
covering everything you should know about each receiver.
More than 60 manufacturers are listed in the equivalent of
approximately 2000 pages (81/2 x 11), PLUS Cumulative
Index Volumes 1, 2 and 3, PLUS "How It Works" Book.
Reserve Your Copy Today.

Coming Soon!

HOW IT

woos

NEW
RIDER MANUAL voL. XX
Covering the latest AM, FM and Auto Re-
ceivers. Complete in every respect, this
volume will have the added advantage of
text and double spreads assembled in
position.

RADIO OPERATOR'S LICENSE
AND A MANUAL

Lists all the questions and answers for the FCC exams. But
the outstanding feature of this Manual is its thorough
FOLLOW-THROUGH...a carefully simplified discussion of
the answer to the technical question...so necessary for an
absolute understanding of the answer.

Approx. 750 pages, profusely illus. $6.00

A New Book...A Helpful,
Profitable Book for You!

BUSINESS HELPER
by Leslie C. Rucker

(Rucker Radio Wholesalers)
You can't afford to miss the valuable
pointers offered in this person -to -person
talk by a successful business man who
started from scratch and worked his way
up to a chain of 3 stores. Any one of his
many worthwhile ideas can mean fifty
times the cost of the book in your pocket.
This authoritative guide will show you
how to avoid losses and turn ideas into
profits.

144 pages,
22 chapters. $2.00

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

Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C.
Cables, ARLAB.

NOTE: The Mallory Radio Service Encyclopedia, 6th edition makes
reference to only one source of radio receiver schematics - Rider Manuals.

RIDER MANUALS
Television Manual, Vol. 2 $18.00

18.00
(plus "How It Works" and Index)

Television Manual, Vol. 1

(plus ''How It Works" and Index)
Volume XIX
Volume XVII
Volume XVII
Volume XVI
Volume XV

19.80
19.80
16.50
8.40

19.80
Volume XIV to VII (each vol.) 16.50

12.50
Abridged Manuals I to V (one volume) 19.80
Record Changers and Recorders 9.00
Master Index, covering Manuals, Vols. 1 to XV 1.50
PA Equipment Manual, Vol. I 18.00

Volume VI

FREE! S e rvErcee-

Ssthoopppe r fWindowsor

A new Display, 14x17 inches, captioned "Which One is the
Phony". It shows two greatly enlarged photos of stamps,
one genuine, one a known counterfeit, with identifying
characteristics and means of recognizing the forgery. Over
10,000,000 people in the U.S.A. are stamp collectors. This
display will be of interest to young and old, and will
attract attention to your windows and, consequently, busi-
ness to your shop. 2 displays will be issued each month,
and you can get them FREE of CHARGE from your Jobber.

NOTE: Are you receiving your copy
of "Successful Servicing?" It's Rider's
own publication of interest to every
Serviceman. Write for it . . . it's FREE!

ANOTHER NOTE: The C -D Capacitor Manual for Radio
Servicing, 1948 edition No. 4, makes reference to only one
source of receiver schematics - Rider Manuals.
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lloe(A, ©EMOTE Ziaie 2;seziel4
IN 1/24NATT OR 1 -WATT ASSORTMENT

LITTLE DEVIL COMPOSITION RESISTORS

Guesswork's gone . . . when you
use individually marked Ohmite
"Little Devils." These tiny but
rugged resistors are available in
standard RMA values, 1/2, 1, and
2 -watt sizes . . . 10 ohms to 22
megohms. Tol. ± 10% and ± 5%.
Values to 2.7 ohms available in
1.watt size, ± 10% tol.

BROWN DEVIL RESISTORS

A favorite with servicemen, these de-
pendable, wire -wound, vitreous -enameled
resistors are easily mounted by their
tinned wire leads. Tol. ± 10%. In 5, 10,
and 20 -watt sizes.

OHMITE MANUFACTURING CO.,

Ee Rep/a oda

1/2 -WATT ASSORTMENT

$12.50
1 -WATT ASSORTMENT

$18.75
Each assortment, either* -watt or 1 -watt,

is packed in its own rugged cabinet . . . and
you pay only the regular price of the resis-
tors, nothing extra for the cabinet!

Factory packed in each cabinet's 40 separ-
ate compartments are 125 carefully selected
"Little Devils" (tol. ± 10%) . . . in the 40
values from 10 ohms to 10 megohmsmost fre-
quently used by servicemen. It's no trouble
to find the resistor you need . . . fast!

Molded of strong, lustrous plastic, and
extremely compact-only 9° x 434" x 5%"-
Ohmite cabinets protect your resistors, too,
and help you check inventory at a glance.
You'll want to order both assortments, today.

SEE YOUR DISTRIBUTOR

MOLDED COMPOSITION POTENTIOMETER
Built to last, this Type AB Potentiom-

eter has a heat -treated, solid -molded re-
sistance element-not just a film-and
provides unusually quiet operation. Ithas a 2 -watt rating.

4845 FLOURNOY ST., CHICAGO 44

FOMOT
Reg. U. S. Pat. Off.

RHEOSTATS  RESISTORS  TAP SWITCHES

TRADE FLASHES
[from page 10]

part of June. At present more than
22 television stations in most of the
major Metropolitan centers east of the
Mississippi have regular schedules
going well into the fall and into 1950
on Alliance Tenna-Rotor.

R.C.A. Introduces New Antenna
A new television antenna array,

engineered specifically for use in
fringe reception areas lying between
stations occupying the same or ad-
jacent channels, when the signals are
been introduced by the RCA Tube
Department. Called the RCA Rever-
sible -Beam Television Antenna Array;
it is designed to prevent the signal
of one station from interfering with
the signal of a station lying in the
opposite direction.

Air King Allocates TV
R. D. Payne, Manager of Sales, Air

King Products Company, Inc., Brook-
lyn 32, New York, Manufacturers of
Radio, Television and Wire Record-
ers, announced that all television pro-
duction is now on allocation. The
tremendous increase in Air King
television orders has literally swamped
the Sales Office.

G.E. Produces 81/2 Tube

First production of television pic-
ture tubes at Electronics Park, Gen-
eral Electric's TV production and
engineering plant at Syracuse, N. Y.
The tube being made in this picture
is the new 8% -inch metal electromag-

netic type, the first to be produced in
the industry, G. E. claims. It gives
50 per cent more picture area than
the seven-inch tube now used in low-
priced receivers and costs no more to
build. Larger size TV picture tubes
will be made at Syracuse later in
the year.

General Electric is spending over
a million dollars to provide the most

[Continued on page 331
I2
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moving 1950 line!
A-2010

10"- $18995

A-2001

1.21/2"-$23995

A-2000

10"-$19995
A-1016

16"-$39995

BIG MARK-UP

FAST TURNOVER FOR YOU

LIST PRICES GUARANTEED 60 DAYS

AIR KING PRODUCTS CO., INC.. 170 -53rd St.,Brooklyn 32, N.Y
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A-2002

121/2"-$26995

has everything
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THEQNEW

TYPECONTROL

Gives You these Advanced Features for

Modern AM, FM and TV Servicing

ALA

enlarged
cross-section

Here's a control for Radio Technicians that's
years ahead in engineering and practical con-
venience. 59 standard ranges, 11 Interchange-
able FIXED Shafts and exclusive convenience
features give you more versatility with lower
inventory than ever before possible.

Lustrous nickel -plated finish and distinctive
blue base are combined with a smoother
"cushioned turn" to give you a control that
looks, "feels" and performs better than any
you've ever used.

KNOB MASTER FIXED SHAFT
This 3" long fixed shaft is standard on the Q
Control. 90% of all AM, FM and TV WI" knobs
can be accommodated without alteration, except
cutting to length. It is knurled, flatted and slotted,
and ends spread easily for worn or oversize knobs.
Shaft inserts are no longer needed.
The Knob Master Fixed Shaft combines with com-
pact 15/f6" design and VI" long bushing to provide
the industry's most adaptable small control.

11 INTERCHANGEABLE FIXED SHAFTS
Now it's easy to adapt standard controls to "spe-cials". Resilient Retainer Ring, an outstanding
control design advancement, permits ready adapt-ability to any of 11 special FIXED shafts in lessthan a minute-using only a knife or screwdriver.Shafts are FIXED and permanent! They willnot wobble.
Interchangeable Fixed Shafts are sealed in cello-phane and individually packaged. Simple instruc-tions are included in each carton.

INTERNATIONAL

RESISTANCE CO.
401 N. Broad St., Phila. 8, Pa.

In Canada: International Resistance Company, Ltd., Toronto, Licensee

tifiwoet. tk Gnaw. Scu.a -AAAr'

REVOLUTIONARY

TYPE Q CONTROL

LEADS THE FIELD IN

CONVENIENCE FEATURES

OUTSTANDING APPEARANCE
VERSATILE KNOB MASTER SHAFT
INTERCHANGEABLE FIXED SHAFTS
MODERN SMALL SIZE
SMOOTHER ROTATION
Resilient Retainer Ring provides cushioned
turn-a new sensation in operation

PRE-EMINENT ELECTRICAL FEATURES
1/2 watt rating-wider coverage
Famous IRC resistance element

Identical electrical rotation with or with.
out switch

Wider range -500 ohms to 10 megohms

OUTSTANDING MECHANICAL
FEATURES

Molded base accurately aligns parts
Salt spray materials and finishes
Two locating lugs provided

EASILY ATTACHED IRC SWITCHES

WIDE REPLACEMENT COVERAGE
59 values

Stock list shows Radio and TV uses
Type Q IRC Volume Control Kit available
Basic stock numbers unchanged

MECHANIZED PRODUCTION
Complete mechanization of production
and testing eliminates hand operations
and assures maximum uniformity

ATTRACTIVE NEW PACKAGING
Controls, shafts and switches individually
packaged

Complete instruction sheet with each item

For complete details, ask
your IRC Distributor or use.
the handy coupon to obtain
your FREE copy of new
Catalog DC -1.

INTERNATIONAL RESISTANCE CO.
401 N. Broad St., Phila. 8, Pa.

Please send my free copy of Q Control
Catalog DC -1.

Name

Address

City Zone.. State
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P.A. TECHNIQUES

3DA .Coming Etactimth

CONGRESSIONAL elections this fall
mean extra business for P A or

Sound Service Men. Preparation by
the Wide -a -wake will be followed up
by a greater Take. Don't be stymied
by a mere routine test of your equip-
ment then lean back and await a
phone call. To begin with you have
to go out after the business. Many
politicians have friends in the game.
Competition will be keen from all
angles. So,-prepare yourself for lu-
crative returns. It is the aim of this
article to be of aid in technical prepa-
ration for those who do not already
possess a seasoned Know How.

There will be indoor and outdoor
assignments presenting problems
widely diverse. There will be one night
stands and semi -permanent setups.
To gain the most from the space limits
of this article, only practical P A
angles, heretofore uncovered in pre-
vious issues of Radio Service Dealer,
will be discussed. Much repetition
can be avoided here yet the subject
thoroughly detailed if the reader will
revert back to his files of RSD for
the following:

PA Fundamentals & Com-
plexities Oct. 1947

70 Volt Loudspeaker
Line Jan. 1948

Bad Acoustics Cured
Electrically July 1948

155 Loudspeakers Voltage
Fed Nov. 1948

In the electioneering jobs soon to be
handled there will be problems of :
Purchase of new equipment; modifica-
tion or addition to present equipment;
sound truck mechanical & electrical
overhaul; power supply available; rec-
tifiers or converters needed; power
consumption and distribution; gen-
erators and fusing; local and tem-
porary wiring; unusual requirements
to be met; musical fill-in facilities;
testing and maintenance; best loca-
tion for equipment; loudspeaker effi-
ciency, distribution and coverage;
wattage ratings and impedance
matching; microphone placement and

by C. A. TUTHILL

We are holding over for
ment of, "High
present to our

next month the second install -
Quality Analysis Series," in order to
readers this timely article on P. A.

TO
MIC.

INPUT
TRANSF.

RI
CI

LOW -Z INPUT

410

41110

411/0

RESULTS IN GRADUAL TAPER FROM 1500
C.P.S. DOWNWARD TO 12 DB. AT 50 C.P.S.

Cl

600
OHM

INPUT

RESULTS IN 3DB. LOSS AT 400 C.P.S.
10 100 C.P.S.

VARIABLE EQUALIZER VALUES

INPUT RI CI

250
OHMS

1000
OHMS

0.5
MFD.

30
OHMS

120
OHMS 4.0 MFD.

600 OHM
LOAD FOR 600 OHM CIRCUIT

C1= .33 MFD.
RI = 6000 OHMS

Fig. I-Two inexpensive equalizers for speech P.A.

cable runs; feedback and acoustics;
smart equalization and many lesser
subjects. All of these should be studied
and solved, in so far as possible, well
in advance of curtain time.

Spectrum Equipment

In the electioneering field the sound
system operator does get one break.
Excepting the rare requirement for
high quality musical fill-ins, his sys-
tem need only be capable of project-
ing a high grade of intelligibility
throughout the narrower spectrum re-
quired for speech. This should save
him headaches and dollars as well as
weight in portable equipment. Where
speech alone is handled there is ab-
solutely no need for reproduction of
the lower lows. In fact unintelligibil-
ity and acoustic feedback will result
under high gain operation if the lower
end of the frequency spectrum is not
either rolled off or chopped through
sensible equalization of an otherwise
flat channel. Two simple inexpensive

equalizers, easily constructed for this
purpose, will, be found in Fig. 1. In
the electioneering business we have
no demand for high quality audio
projection. More than ample spread
embraces the region between 250 cps
and 5000 cps. A cut-off somewhat
above 250 cps will not affect intelli-
gibility, merely tend to thin out a
voice basso in character. But, don't
forget, seldom will the electioneer
project any low tones vocally. His
enthusiasm and emphasis will auto-
matically carry his mean average of
delivery up the scale. Research has
proved that there is considerable of
speech energy present at 3000 cps for
the average orator. Therefore the top
end of the sound system should be at
least maintained to 4000 cps or better.
Another good argument is that listen-
ing acuity in the upper register falls
off with age. Your political audience
will include many elderly voters.

It must be remembered that an
amplifier qualifying between 250 and
4000 cps is not in itself enough. Every
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component within the system from the
microphone through the loudspeaker
should be capable of a reasonably flat
response through the speech spectrum.
Some may argue that the maximum
energy of speech lies below 400 cps.
That is true but, for understandibil-
ity, frequencies from 400 cps down-
ward are not as important as are the
higher frequencies. In reverberant
rooms the lows will of necessity be
rolled off through equalization or
there will be no intelligibility what-
soever, just gutteral gibberish. In
truly high powered exterior systems,
where intelligibility is the only re-
quirement, the sound spectrum may
be held between 400 and 4000 cps yet
the results will prove highly satisfac-
tory.

For an extreme condition seldom
encountered, except under such con-
ditions as during battle aboard ship,
it has been found that better results
are obtained through either cutting
off sharply at 500 cycles or through
engineering an emphasized character-
istic having an upward slope of 6
db per octave. In commercial practice
the latter method can be used to out -

shout a noisy mob in convention.

Power Requirement
Reference to the curve and table

of Fig. 2 will save much wordage
herein. They are drawn up from wide
experience. The curve is based upon
the use of an exponential trumpet
type horn of average efficiency hav-
ing a 30 degree angle of coverage. It
shows the amplifier power needed per
distance for clear audition. This curve
applies where the background noise
level is reasonable. On exterior work
similar conditions may obtain. When,
however, there is a disturbing noise
level such as from constant nearby
heavy traffic, it will be found best to
employ a sound system whose capacity
is sufficient to project a single fre-
quency at a level 10 db higher than
that of the noise through which speech
is to be understood. This margin will
allow for losses due to masking caused
by the noise. Speech is used for ref-
erence since exterior music is in this
case incidental and indeed not be so
loud except when used as an attention -

getter.
The total power capacity of a driv-

ing amplifier in a sound system is
determined by the sum of the powers
required by all loudspeakers driven.
The amplifier output must be equal
to or greater than the sum of the watt-
age for all horns used. It is well to
use two amplifiers where several horns
are required. Distribution can be so

1000 ,
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Fig. 2-Amplifier power needed for various distances.

staggered that should one amplifier
fail, the other would still radiate a
fair coverage during repairs to the
faulty unit. Non-linear distortion pos-
sibly as great as 10% may be tolerated
in channels set up strictly for elec-
tioneering purpose whereas in high
quality channels this factor should
be held to limits of 1% or 2% harmo-
nic distortion. Half of the battle lies
in the avoidance of microphone blast-
ing. Wire guards similar to a dogs
muzzle can be fashiOned and clamped
to microphones to keep orators at a
reasonable distance when this ob-
noxion becomes out of hand.

When loudspeakers loads are re-
duced, and several of the paralleled
horns simultaneously removed from
the line, it is well to reduce the driv-
ing gain so as to minimize non-linear
distortion. Properly handled this will
not reduce the normal output of the
horns still in use. Overload checks
should be made when the system is
working at maximum capacity so as
to hold distortion to a minimum.

The maximum gain required of a
sound system, for a delivery which
should over -ride ambient noise by
about 10 db, is determined by the
weakest pickup device. This is often
the phono-pickup and attendant equal-

izer for vertically cut records. There
should be sufficient gain to peak your
levels from such a device to the max-
imum single frequency power output
required of the system. To be sure
that an adequate source of supply of
power is available, total power require-
ments of the total system should be
predetermined prior to installation.
Then a survey of the job -site will de-
termine whether adequate power is
available or whether boosting devices
are necessary.

Unusual Requirement

Very often during election assign-
ments, even though your contract may
call for a semi-permenant setup, spe-
cial features present themselves which
must be taken in stride. For example:-

a rally within a hall may be recessed
at 5 p.m. or 6 p.m.; the hall may be
rapidly converted to serve a banquet'
at 8 p.m.; the following morning the
rally may be in session again. The
alert sound operator will have his
plans laid to handily cope with these
rapid changes. His microphone and
loudspeaker cable runs should never
be so interlaced with structure or
equipment that they cannot be quick-
ly unshipped, coiled, and made ready
for a quick roll back into their orig-

16
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Table L

Wire Size

A.W.G. (B&S)

Load Impedance in Ohms

2 4 6 8 10 16 , 32 50

No. 10 150' 300' 450' 600' 750' 1200' 2400' 3750

12 95' 190' 285' 380' 475' 760' 1520' 2360'

14 60' 120' 180' 240' 300' 475' 950' 1500'

16 38' 75' 113' 150' 190' 300' 600' 950'

18 23' 47' 70' 95' 118' 190' 380' 590'

20 15' 30' 45' 60' 75' 118' 236' 375'

22 9' 18' 28' 37' 47' 75' 150' 230'

Maximum length of line for I5% power loss in range of common voice coil impedances. Length from
from amplifier to load.

(Courtesy Jensen Radio Mfg. Co.)

inal displacement. Plugs, jacks and
connector blocks, guarded with cable
clamps, are big time savers. Direct
tie-ins take too long to disconnect
and reconnect.

On exterior assignments a dual fa-
cility (duplicate system) may in the
end save money and reputation. If a
dignitary is serviced making a speech
in the suburbs following which he is
rushed under police escort to present
another speech in the city, it pays
well to have a second sound channel
ready, tested and awaiting, his arrival.
No attempt should be made to cover
the two assignments with one mobile
truck unless there is a luncheon to
take place between the two pickups.
See the November 1948 issue of Radio
Service Dealer (page 40). It details
how 155 low level loudspeakers were
removed following a 5.30 p.m. session
clearing decks for an 8 p.m. banquet.
All 155 units were serving the session -
the following day at 9 a.m.

Indoor vs. Outdoor
With the same equipment there is a

great difference between the handling
of interior or exterior pickup and re -
enforcement of sound. In free space
outdoors sound waves move directly
from their source to the listener, there
seldom is a reverberation factor al-
ways present indoors. Since the hu-
man ear is a pressure actuated device,
it is necessary generally to project
sound at a greater level outdoors for
a given result. Sound overprojected
however will, when reflected from
nearby structures, cause Bareback or
echoes sometimes unbearable in con-
tent to an audience near them. A
change of horn tilt or angle or lower
powered projection will overcome such
conditions.

Many benefits are derived from the
use of directional horns on long -throw
exteriors. Cellular horns will readily
control directional projection to pre-
determined angles vertically and hor-
izontally. Wind and ambient back-
ground noises are factors to be rec-
koned with here. The further off the
beam the greater the loss of highs.
This again points out the fact origi-
nally established that the tap end of
the sound spectrum should be retained
to at least 4000 cps. For exterior work
it is well to retain even higher fre-
quencies because of their dissipation
into free space. Intelligibility and
crispness of speech falls off as the
azimuth from dead center horn axis
increases. This is only true above 200
cps but pertains to the most usable
sector of the response range.

The average re-entrant horn, in-
versely folded for length and weather
protection, is highly satisfactory for
less directional radiation to an im-
mediate audience often serviced by
sound trucks. But when distant throws
of sound must be beamed deeply into
a remote audience directional horns
are definitely required. Tangible re-
search has found that a horn's direc-
tional pattern is determined by the
form of sound emerging from the
horn mouth together with the Dimmer
in which the amplitude and phase of
pressure vary over the wave front. It
is also known that intensity falls off
inversely as the square of the dis-
tance. If distance is doubled, response
is lowered 6 db whereas when dis-
tance of projection is halved, response
is increased 6 db.

For a given power consumed ex-
ponential cellular horns are the sim-
plest answer to directional projection.
From them a gain in pressure 'on the

directional axis is derived as com-
pared to the broad spread from non -
directional radiators. Configuration
of horn mouth is a determining factor.
The lateral and vertical spread can be
clearly defined to requirement by the
number of horn cells clustered togeth-
er vertically and laterally. Such treat-
ment is used behind screens in thea-
ters so to adequately serve balconies
along with orchestra seats. It is quite
possible to radiate a narrow beam
laterally and a wide beam vertically
if the horn cluster mouth is made
asymmetrical so that its width is
slight and its height is large in terms
of wavelength. Manufacturers will
supply actual facts on coverage for
their various products. Such data
should be studied before horns are
purchased or installed indoors or out.

Loudspeaker Efficiency
Load carrying capacity and effici-

ency are of great concern to the sound
system operator. An efficient horn or
horns can save much in initial driv-
ing amplifier cost where it hurts the
most,. Load carrying capacity means
the maximum power which can or
should be applied to a loudspeaker
driving unit. This power is limited
by heating, mechanical or structural
limitations, driving amplifier limita-
tions, and by non-linear distortion
caused by just too much diaphram
amplitude, directly the result of over-
driving a unit.

Efficiency in a loudspeaker is not
merely a question of load carrying
capacity. We are concerned about
the loudness of sound obtainable not
only at one point but throughout its
spread of coverage. The financial im-
portance to the sound operator is just
this,-a high powered hence highly

[Continued on page 38]

RADIO SERVICE DEALER  OCTOBER, 1949 17



Front view of Kay Megaliner

WIDE band television sweep
generators of the Megasweep

variety do not ordinarily contain
markers. Separate outside sources
are used to generate these precise
marker frequencies which are used
to point out exact frequencies in
the alignment of television video i-f
and sound amplifiers. While the sweep
generator is able to supply the wide
frequency excursion needed for visual
alignment, some other source is neces-
sary to establish particular exact
points along the visual alignment os-
cilloscope trace. These markers are of
two general varieties; the separate
signal or pip, and the absorption type.

The pip marker appears as a sharp
pulse along the base line and as its
frequency is changed, the pip moves to
the right or left along the oscilloscope
trace. The absorption type marker
consists of a resonant circuit which
absorbs energy at the exact frequency
to be measured and appears as a break
in the response curve displayed on
the oscilloscope. There are television
sweep generators on the market which
use either or both types of markers
built in to the generator itself. With
the Megasweep system however, a sep-
arate external marker is used because
of the wide band coverage of the orig-
inal Megasweep generator.

This marker generator is known as
the Megaligner and it supercedes the
Megamarker which is produced by the
same company. The Megaligner is a
calibrated variable frequency marker
pip generator. Its frequency range is
from 19 to 49 mc in two bands. The
first band is 19 to 30 mc and the sec-
ond band is from 30 to 49 mc. The
output may be either a marker pip, a

KAY
MEGALI N ER

by ALLEN LYTEL

Author of TV Picture
Projection & Enlargement

The Megaliner is a calibrated frequency marker pip gen-
erator for use with the Megasweep described in la st month's
MD. The marker pip may be fed directly to the oscillos-
cope used in the test without feeding it to the circuit.
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Fig. 2-Connections between Megaliner, Megasweep oscilloscope and receiver.

Leads should be as short as possible.

variable frequency C W signal source
or a 4.5 mc crystal oscillator.

Megaliner Features

The pip output provides approxi-
mately 10 volts peak to peak and as
a signal generator, the output is 4000
microvolts across 50 ohms. When used
as a crystal oscillator operating at 4.5
mc, the voltage output is 0.3 maximum
across 50 ohms. One outstanding fea-
ture of the Megaligner is its provi-
sion for the marker pip to be fed di-
rectly to the oscilloscope used in the
test procedure. The marker is not fed
through the circuit under test, hence

it cannot overload the video amplifier.
The serviceman who has had experi-
ence with conventional markers, is
undoubtedly acquainted with the fact
that some types cause an overload
since they must be fed through the
i-f amplifier. By means of the Meg-
aligner the marker is by-passed
around the circuit and fed directly
into the oscilloscope Y axis amplifier.

When being used with visual align-
ment, a variable frequency pip is pro-
vided which remains visible at any
point along the trace including the.
traps and the discriminator character-
istic. The variable frequency OW sig-
nal which is provided, can be used in
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dignment procedures where the
VTVM is used as the indicating de -
rice. A 4.5 me crystal controled signal
a very important in the alignment
)f intercarrier sound television re-

.
;elvers.

Figure 1 is the schematic of the
Iegaliner. A selfcontained power sup -
Ay using a 5Y3 provides a 300 volt
)ositive output. The 3 amp. fuse, F../
s replaceable from the front panel.
)ther tubes used are the 6AG5 Radio
Frequency Buffer Amplifier, the

TZ-5 Variable Frequency Oscillator
md Detector, the 6J6 Audio Frequen-
ur Amplifier and the 6AG5 Crystal
)scillator.

:ircuit Description

A brief circuit description is nec-
issary to understand the function of

Megaligner controls. S-/ is the
Sower Off -On switch; S-5 is a B sup -
)1y switch which provides high voltage
!or either the variable frequency os-
yillator or the crystal oscillator. With
his Single Pole Double Throw
switch, in the Crystal position, B plus
s supplied to the crystal oscillator.
this tube, V-.4, oscillates at a fre-
raency of 4.5 megacycles controlled
)y the crystal X-1. With this switch
n the Variable Oscillator Position,

the Variable Frequency Oscillator
Tube operates at a frequency deter-
mined by the band switch and reso-
nant circuit tuning. The frequency of
this oscillator V-2 is the frequency at
which the dial calibration is set.

The band switch for the variable
oscillator is a Double Pole Double
Throw switch arranged to utilize
either of two tuned circuits. L-1 and
0-20 are used on the low band and
L-2 and C-24 are used on the high
band. The tuned circuit which is chos-
en by the Band Selector Switch also
operates as the plate load impedance
of V-/. This plate load is shunt con-
nected to the plate of the Radio Fre-
quency Amplifier by the coupling
capacitor C-5. In order to isolate the
variable oscillator from the circuit
under test, the radio frequency am-
plifier is placed between the variable
frequency oscillator and the input.

To provide a pip, the sweeping os-
cillator signal from the Megasweep is
fed through the buffer amplifier and
to the variable frequency oscillator
which also functions as a detector.
The tank circuit of the variable fre-
quency oscillator is connected between
the control grid and cathode, and two
different signals are fed to the con-
trol grid simultaneously. One of these

signals is the sweeping oscillator sig-
nal from the Megasweep and the other
is the signal frequency of the variable
oscillator itself. A pip is formed from
the resultant beat note which is the
difference between these two signals.
This pip or beat note is passed through
the tuned circuit network to the grid
of the 6J6 audio frequency amplifier.
This tube, V-3, is resistance coupled
as an amplifier and provides a signal
output between its plate at pin 1 and
ground. P-2 is a variable control used
to adjust the relative level of the
Pip Output.

It is important to see that no actual
pip or marker is generated in the
Megaligner itself. The external sweep-
ing signal from the Megasweep is
necessary in order to produce a pip
output. The variable frequency oscil-
lator V-2 is tuned to the exact fre-
quency of the output desired. Since
the desired pip output must be some-
where in the frequency range which
is being swept by the master genera-
tor, at some point the Megasweep out-
put and the variable oscillator V-2
will be at the same frequency. Just
before this frequency is reached, a
beat note is obtained which is the dif-

[Continued on page 37]
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TV QUIZ NO. 5
by DAVID GNESSIN

BEFORE ANSWERING THE QUESTIONS - READ THESE RULES:

This quiz, based upon information made available by
courtesy of the Howard W. Sams Photof act Television
Course will prove of value to all radiomen interested in
reviewing TELEVISION. For those who possess the' Sams
course a reference to the page involved is given in paren-
thesis after each question number. Readers should write

out the answers, cony the diagrams for practice, and circle
correct answer if multiple choice is given.

After quiz is completed, compare with correct answers
given on page 31 of this issue. Another TV quiz is now
being prepared for early release.

1. (p 13) Note Fig. 1. Under the
"direction of electrons = direction of
current" theory. the left hand rule de-
termines the direction of magnetic
lines of force created by flow of elec-
trons along a conductor. In the dia-
gram the circular magnetic lines of
force are shown, but their direction

DIRECTION
OF

ELECTRON
CURRENT

Fig. 2. Magnetic field influencing
stream

arrow is missing. Copy the diagram,
inserting arrows for direction.

2. (p 13) What changes would you
make in the drawing of Fig. 1 if the
solid wire conductor were replaced
with an electron beam operating in a
vacuum? Re -draw Fig. 1 showing this
new condition.

3 (p 13) Consider Fig. 2. This is
the same as Fig. 1, except that a
horseshoe magnet has, been placed
in such fashion that its end poles set
up vertical magnetic lines of force as
shown. How does this new field affect
the electron beam? Would it move
the beam itself, or only the beam's
magnetic field? Whatever it does
move-which direction does it move
it:

Fig. I. Direction of electron

(a) Up
(b) Down
(c) Left
(d) Right
(e) None of the directions des-

scribed above
4. (p 13) Note Fig. 3. The horse-

shoe magnetic field is no longer at
right angles to the electron stream.
The exact angle is not given, since

Fig. 3. Field at angle to electron
stream

except for one angle other than the
right angle, the effect on the electron
stream will be similar to that shown in
Fig. 3. Discuss the effect of the horse-
shoe magnetic field upon the electron
beam as shown in Fig. 3.

5. (p 13) In question 4 it was not-
ed that except for 90°and an angular
difference similar to that of Fig. 3,

stream through a conductor

there was one angle in which the
magnetic interaction was radically
different.

(a) What is this one special
angle ?

(b) Discuss the magnetic inter-
action between e le ctr on
beam and deflecting voltage
at this special angle.

6. (p 14) In magnetic focusing
a focus coil is placed about the neck
of the C -R tube at the proper point
for operation. (See Fig. 4.) The prop-
er placement point is indicated by:

(a) A silver metallic band around
the neck of the tube installed
during manufacture, placed
by instrument check. This

[Continued on page 31]

FOCUS COIL --

ACCELERATING
ANODE -

Ei

CATHODE

Fig. 4. Position of focus coil on CRT
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Sivwking

PHOTO -ELECTRIC
equiPount

IGHT-operated devices are find-
ing increasingly wide application

in industrial plants for counting,
sorting and grading a wide variety of
articles, mass -gauging of machined
products, etc.; in offices for elevator
control and automatic operation of
doors and drinking fountains; and
even in homes, for automatic control
of garage doors and lighting control.
With this in mind, the serviceman
will naturally make an effort to cap-
ture some of the business available
through maintenance and repair of
such equipment.

Servicing photoelectric equipment
is not at all difficult, and the circuits
used are less complicated than those
found in even the smaller radio re-
ceivers. There are, however, consider-
able differences in the basic princi-
ples, and we shall, therefore, discuss
these principles briefly before pro-
ceeding into a discussion of the actual
service techniques employed.

Basic Principles of Phototube
Equipment

A phototube consists of two elec-
trodes-cathode and anode (or plate).
The cathode is generally a half -cy-
linder of metal which has been coated
with a substance which emits electrons
when subjected to light. Some of the
light-sensitive materials used are the
oxides of caesium, potassium and
rubidium. The composition of the
material used determines the sensitiv-
ity of the tube to various light colors
or frequencies.

The anode or plate often consists
of a vertical wire or rod located in
the center of the semi -cylindrical ca-
thode. The electrodes are placed inside
a glass envelope which is either ex-
hausted to a high degree and then

by WILLIAM R. WELLMAN

PART I

Beginning a two part article on the theory, applicat-
ions, and servicing of photo -electric equipment. This
branch of electronics is easily mastered by the service-
man, and can result in a substantial source of income_

PHOTOTUBE AMPLIFIER
TUBE

Mla
50012. 2K
W.W. W. W. POT.

117 V.
A.C.

RELAY

TO
LOCAL

CIRCUIT

Fig. I. Reverse type of phototube relay circuit

sealed (vacuum -type phototube) or
into which a small quantity of gas
is injected after pumping (gas -type
phototube). The vacuum type is less
sensitive, but is more stable in oper-
ation than the gas type. The increased
sensitivity of the gas type is due to
ionization of the gas with consequent
increase in electron flow. Ordinary
phototubes have a conventional glass
envelope, but those types which are
designed to respond to ultra -violet
light may use specially treated glass
or may have a thin, indrawn window
to permit passage of the light rays.

In operation, the tube is positioned
so that light strikes the inner, con-
cave surface of the cathode. When
this occurs, the cathode emits elec-
trons and if the plate is then made

positive a small current will flow from
cathode to anode. The current will
depend upon the intensity of the light,
the voltage applied to the plate, and
the type of tube (whether it is a high -
vacuum or gas type). In any case
the current is small, generally being
measured in microamperes.

Since the output of a phototube is
small it must be amplified to be of
value in most applications. Very often
a single stage amplifier will serve,
any of the beam power or pentode
output tubes being suitable. When
a two -stage amplifier is required.
twin triodes such as the 6N7 or 6SN7
are frequently used. In some equip-
ment, the final tube is a thyratron.
This is because such tubes will pass
a heavy plate current; also, because
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Fig. 2. Reverse type phototube
current

in some applications a "lock -in" type
of device is wanted. This means that
once the unit has been set into oper-
ation it will continue to operate until
reset manually.

For our purposes it will be suffi-
cient to divide phototube amplifiers
under two classifications. In the first
category we consider amplifiers from
the viewpoint of the type of B supply
used; that is, whether the current in
such supply is a.c. or d.c. A large
majority of the equipment manu-
factured is operated from an a -c sup-
ply, but there are a few special cases
in which -d.c. is essential. Among
these are high-speed photoelectric re-
lays which will not operate successful-
ly from an a -c supply.

The second classification takes
into account the method of connect-
ing the phototube with regard to the
direction of current flow and its ef-
fect upon the plate current of the
amplifier tube. An inspection of Fig.
1 will clear this point up for you.
In this diagram we see what is often
referred to as a reverse type photo -
tube relay. The term relay is used
loosely here and in industry to re-
fer to the entire unit consisting of
phototube, amplifier and the electro-
magnetic relay, rather than to the
relay itself. The action of the device
is as follows: as long as the phototube
is illuminated the amplifier grid volt-
age is relatively high and the ampli-
fier plate current correspondingly
low. The relay therefore is not en-
ergized and the contacts which con-
trol the local or external circuit remain
open. Once the light is reduced or cut
off, the grid voltage is reduced, the
plate current rises and the relay is
energized, closing the contacts.

Figure 2 shows the path of the pho-
totube current upon which the oper-
ation of -the circuit depends. The pho-
totube current (as in any other tube),
flows from cathode to plate as shown
by the arrows, and as a result must
flow in a downward direction through

the grid resistor, R. We are aware that
electrons always flow from minus to
plus; consequently the top end of
the resistor becomes negative and the
lower end positive. This places a com-
paratively high bias on the amplifier
tube and keeps its plate current at a
minimum. If light is entirely cut off
from the phototuhe, no current flows
through R and its upper end is there-
fore less negative. This makes the grid
of the amplifier tube also less negative
thereby increasing its plate current.

Before leaving the reverse circuit,
your attention is directed again to
Fig. 1. In the previous paragraph, the
statement was made that cutting off
light to the phototube made the am-
plifier grid less negative. It is im-
portant to note that under this con-
dition there will still be a negative
bias on the grid; this is supplied
through the voltage divider consisting
of Ri and R2. R2 is adjustable, and
varying the setting of this potentio-
meter changes the sensitivity of the
unit. Another important point is that
the unit is operated from the a -c sup-
ply line; this means that it will be
able to function only on alternate
half -cycles of supply line voltage, or
when the plate is positive. This does
not effect the usefulness of the de-
vice, except in applications where it
is required to operate in a period of
time shorter than. 1/120 second (as-
suming a 60 -cycle supply. In such
cases a rectifier power supply would
be used. This type of relay would be
useful in many applications) an ex-
ample being the automatic control
of drinking fountains. Normally, the
relay which controls the water sup-
ply valve is held inoperative by the
light beam focused on the phototube.
When the user approaches the foun-
tain, his or her body interrupts the
light, allowing the relay to close and
turning on the water.

The forward hype of unit operates
in a manner just the opposite from
that of the reverse type discussed
above. The difference lies in the
method of connecting the phototube
electrodes so that the phototube cur-
rent, as illustrated by the arrows in
Fig. 3, flows in an upward direction
through R. Then, with the phototube
darkened, the grid bias applied to the
amplifier tube reduces the plate cur-
rent to the point where the relay can-
not operate. When the phototube is
illuminated, current flows as shown,
making the grid of the amplifier less
negative, which increases the plate
current and causes the relay to close.
Such a device would be used to auto-
matically garage doors which are

actuated by the headlight beams of
a car.
Installing and Adjusting Equipment

Photoelectric equipment intended
for indoor use consists of at least two,
possibly three, distinct units. The
light source unit comprises the lamp,
lamp housing and usually a lens. In
some cases the phototube will be lo-
cated within the amplifier housing,
but in a few devices a separate hous-
ing is used for this tube. 'Where this
is done, a shielded cable is frequently
used between phototube and amplifier,
especially if the distance between the
two is considerable.

When setting up the equipment,
the manufacturer's instructions re-
garding the allowable distance be-
tween the light source and the photo -
tube must be rigidly observed. Mount
the lamp housing in the position it
will occupy during normal usage. If
the light source is equipped with
means for focusing or concentrating
the light, this detail is to be taken care
of next. Place a piece of white card-
board or similar material at the exact
distance from the light source that
the phototube is to be. Turn on the
lamp and adjust the focus until the
image on the cardboard screen is as
bright and sharp as is possible to ob-
tain. In some cases the focusing is ac-
complished by sliding the lens tube in
or out in the housing. In some models
this adjustment may be obtained by
rotating the lens tube.

The next step is the adjustment of
the unit for desired sensitivity. This
procedure will depend upon whether
the unit is of the forward or the re-
verse type. Furthermore, the arrange-
ment of the sensitivity control differs
somewhat in units produced by va-
rious manufacturers. In the examples
used in our discussion in Section 1
of this article, the sensitivity control
consisted of a wire wound potentio-
meter which was used to vary the ca-
thode voltage of the amplifier tube.
Another variation of this system is

[Continued on page 32]

Fig. 3. Forward type phototube
current
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by WALTER H. BUCHSBAUM
Development Engineer Techmaster Products Co.

Fig. I. Completed view of receiver converted to 16 inch tube

A relatively simple kit for converting 10 inch TV receivers for use w ith the new
16 inch tube is described in this article. This opens up a new field of revenue.

ALMOST 75% of all the televi-
sion receivers sold in 1947 and
'48 used a 10" picture tube.

Since the advent of the 16" tube and
the new large screen sets, many cus-
tomers feel that they are losing out
in the enjoyment of their television
receivers by not having a screen as
large as the new models. There is a
great clamor for some way to adapt
their receivers for larger pictures
without going through too great an
expense. In many cases, the audience
in the home has been increased be-
cause better programs are now avail-
able and more people in each family
have become television fans. But the
main reason for the demand for
larger pictures is the added comfort
in viewing and the greater detail
possible. Whatever the reason, it is

Fig. 2. High voltage assembly

up to the servicemen to satisfy this
demand and the easiest, most profit-
able way of doing it, is by converting
the receiver to a 16" tube 'as shown
in this article.

A good way to get conversion jobs
is to advertise for them. Many deal-
ers send descriptive literature on con-
versions to all their previous costum-
ers having a 10" or 12" receiver. Local
newspaper advertising offering con-
versions to a 16" picture tube also
are very helpful. And finally, every
service call concerning a small screen
receiver is an opportunity to interest
the customer in a conversion job.
Occasionally, a dealer may find it
profitable to convert old receivers
previously accepted as trade-ins for
adaptation in custom installations.
Whatever the individual circum-
stances are, every serviceman will find
that the conversion business not only
brings in additional revenue, but also
helps expand the volume of his busi-
ness and create more and better satis-
fied customers.

Items Needed
In converting a standard 10"

receiver for use with the new 16AP4,
two different approaches are possible.
Using a standard high voltage power
supply, it will be found that the
brilliance and sweep width are not
quite as good as they were on the
10" tube. Most new 16" receivers are

designed to operate on 12 to 15 NV
second anode voltage. To achieve
this, a voltage doubler is used and
certain changes are made in the hori-
zontal fly -back circuit.

With these changes, it is possible
to achieve full sweep from edge to
edge and brilliance equal to or better
than anything found with 10" sets.
The main items needed for such a
conversion are, of course, the 16AP4,
a special high voltage fly -back trans-
former, additional rectifier, and as-
sociated components. The total cost
of the components and parts used in
the conversion kit described below, is
far less than the price difference bet-
ween a 10" and a new 16" receiver.
The Tech -Master 16" Conversion Kit

The photograph in Fig. 1 shows
a completed conversion. While the
kit was especially designed for use
on RCA 630 type chassis, it can easily
be adapted to convert almost every
set for use with a 16" picture tube.
Two separate types of changes are
required and will now be taken up
in detail.

Mechanical changes include the re-
moval of brackets holding the small
screen tube and substitution of the
special adjustable brackets shown in
Fig. 1. In addition, the following
parts must be exchanged:

1. Horizontal output transformer.
2. Focus coil.
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3. High Voltage assembly.
4. Width control coil.
5. Horizontal peaking control.
The high voltage assembly used for

the doubler circuit is shown in Fig. 2.
Note the two high voltage rectifiers,
3 high voltage condensers, a special
two megohm, bleeder resistor and the
type 211T5 horizontal output trans-
former. To mount the high voltage
rectifiers and condensers a special
bakelite assembly is supplied as shown
in Fig. 2.

The electrical changes are found
in the schematic diagrams of Fig. 3
The 250,000 ohm horizontal peaking
control is substituted for the previous-
ly used 20,000 ohm potentiometer,
and put in series with R1 and R4 as
shown. No changes are made in the
vertical output except that R17 is
connected to the horizontal linearity
control.

The other major changes are made
in the high voltage section. The volt-
age doubler circuit is conventional,
except for the use of a 2 megohm
bleeder resistor. This resistor can
either be a special 2 megohm 10,000
volt type as shown in Fig. 2 or else
can be made up of four, 470,000 ohm,
1 watt resistors in series. In the lat-
ter case, the connection between
resistors soldered
joint. All connections in the high
voltage section must be made so that
no sharp points are left, otherwise
corona or arcing may appear. Before
finally mounting the high voltage
assembly, be sure that all parts are
clean and free from dirt, grime, or
finger prints, since this might, in
time, cause corona trouble.

When adjusting the picture on the
16" tube, after the conversion has been
completed, a number of precautions
should be observed. It is advisible to
use a plastic shield and mounting
ring for the 16AP4 which can be
obtained together with the tube. This
plastic shield is very good protection
against high voltage shock caused by
coming too close to the metal portions
of the 16AP4 which are at the high
potential.

In many cases, it will be necessary
to lengthen some of the leads to the
picture tubes, and in so doing, 15,000
volt test insulated wire should be
used for the second anode lead. If a
plastic shield is used, this lead goes
to the clip provided on it; otherwise
it is connected to the metal rim of
the 16AP4.

Adjustments
To obtain proper sweep width,

brightness and linearity, adjust the
horizontal peaking control first. It

- 100
RI

1/2 6SN7
vine
HORIZ.' ,
DISCH.

R2

6BG6
HORIZ.

OUTPUT

R3 R4
C1

R6

C2

3

6K6 GT
V122
VERT.

OUTPUT

T107 -100
VERT.

OUTPUT

R7

R9

T1

a
za
a

1B3
H.V.

RECT.

R10 R12

C8

R15

R14

R13

1B3
H.V.

RECT.

a R11 C7

5V4G±

L

C5

-100

L1

L2

V128

WIDTH CONTROL

HOW. LINEARiT

C6

-100

-> R1 100K ohms, 1/2 watt
-> R3 220K ohms, 1/2 watt
-> R4 22K ohms, 1/2 watt
-> R5 330K ohms, 1/2 watt
-> R6 100 ohms, 1/2 watt
-> R7 100 ohms, 1/2 watt

R8 100 ohms, 2 watt
-+ R9 14,500 ohms, 5 watt WW or

(30,000 ohms, 2 watt) in par -
(27,000 ohms, 2 watt) allel

 R2.260,000 ohms Carbon Control
Horizontal Peaking Control
*Used in place of 20K control

-> R10, R11 3.3 ohms, 1/2 watt
---> R12, R13
-> R14, R15 470K ohms, 1 watt

R16 1 Megohm, 1 watt

R17 10K ohms, 1 watt
-> Li 1R4 Width Control

L2 1R3 Horiz. Linearity Control
-> T1 **11T5 Horiz. Deflection Out-

put & High Voltage Transformer
**Used in place of 11T1 trans-

former
-> C1 .01 mfd, 600 V

C2 680 mmf, 1000 V Mica
C3 0.1 mfd, 400 V
C4 .05 mfd, 600 V
C5 .035 mfd, 1000 V
C6 .05 mfd, 1000 V
C7 500 mmf, 10,000 V

--> 08 500 mmf, 10,000 V
-> C9 500 mmf, 15,000 V

010 10 mfd, 450 V

Fig. 3. (*) Wiring indicated thus goes to same points as in original 630-1K
Parts indicated thus are additions to the original 630-TK circuit.

will be noted that this control goes
through a point of optimum width
and linearity. It should be left there.
To compensate for any non -linearity
still present, adjust the horizontal
linearity control. If insufficient sweep
width is encountered which cannot
be adjusted by the width control coil,
several different methods are avail-
able. Disconnect the width control
coil entirely. If that does not work,
reconnect it and shunt it with a .01
mfd condenser. As a last measure to
increase the sweep, connect a .003 mfd
condenser from the cathode of the 5V4
damper tube to ground. The new
focusing coil type (2D2) supplied
with the kit is capable of providing
good focus over the entire face of the
16AP4. This tube also requires an
ion trap as used with the 10BP4 and
the 12LP4.

When converting a set which did
not previously use an ion trap, it will
be necessary to purchase this part
separately. For simplicity, it is re-
commended that a permanent magnet
type ion trap or beam bender be used.

Conclusion

To many TV owners it will be
more economical to convert a small
screen receiver rather than trade it
in and buy a new 16" model. This
is especially true in the case of a
sensitive and well -aligned set, such
as the 630, which in most cases has
given very satisfactory service. Intel-
ligent salesmanship and honest, pro-
fessionally done conversion jobs often
constitute a real improvement in the
service business from the point of
view of the serviceman as well as the
satisfied customer.
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Detrola Model 611-A
Most unusual feature of this instru-

ment is the performance on short
wave stations in the band between 5.8
and 18.3 mc. The use of dry -battery
tubes at such frequencies demands the
use of special techniques. The set is
designed for use where power line
supply is not available. Five tubes are
employed in a super -heterodyne cir-
cuit. Two bands are covered; con-
ventional broadcast and one short
wave range.

The set is designed for use with an
external antenna feeding the 1N5
tuned r -f stage. This is followed by a
1R5 pentagrid converter, with both
the signal and oscillator circuits tuned.
Of particular interest is the use of
neutralization in the circuits connect-
ed with this tube. The partial sche-
matic can be referred to for details.
Coils for only one band are shown.

Operation of the stage is as fol-
lows: The #1 grid is the oscillator
grid. It has a 150 ohm resistor in
series to suppress any spurious gen-
eration. The 100K resistor returns to
negative filament and serves as grid
leak. A 47 Aufd. capacitor couples
the grid to the tuned circuit, coils
being switched for range change. The
trimmer across the grid coil has a
series resistor also. Feedback is pro-
vided by a plate coil and the plate
(actually #2 grid) is shunt fed via
a 10K resistor. The .005 Afd capacitor
completes the feedback circuit.

The signal is coupled to the #3
grid directly from the range switch
and tuning condenser. Neutralization
of the space charge which tends to
develop around this signal grid is
provided by the insertion of a 3.3 Apd

FROM 1N5
R.F.

AVC

B.C.
0

S.W.

1R5

OM*

B.C.
0

005

S.W

455
K.C.

TO
1N5
I.F.

10
13+90 V

o B.C.

S.W.

Variable gadder --- 3600
on B.C. range

Neutralization in 1 R5 of Defrola Model 61 1 -A

capacitor between grids #1 and #3.
Without this component the conver-
sion gain of the tube would be serious-
ly decreased by displacement current
at high frequencies.

Crosley Model 9-102
This a -c powered, broadcast -band

table type receiver employs five tubes
plus rectifier. A tuned r -f stage is
used, a three gang condenser tuning
the r -f, mixer and oscillator circuits.
In the partial diagram is shown the
details of the r -f amplifier and mixer
portion of the schematic.

The first item of note is the use
of a low impedance loop and series
coil to resonate the input circuit,
along with the associated variable
condenser and parallel trimmer. The

Front end details of Crosley Model 9-102

control grid of the 7A7 amplifier
tube is coupled to the tuned circuit
by a .001 Afd coupling capacitor.

In the plate circuit of the r -f stage
there is a transformer for transferring
the signal voltage to the mixer. The
primary of the transformer is broad-
ened by the use of a 27K ohm shunt
resistor. The transformer secondary
is tuned by another section of the
gang condenser. Signal is coupled to
the 7Q7 mixer grid by a variable
trimmer capacitor. This unit serves
to resonate the circuit at the high
frequency end of the band.

AVC potential is supplied to both
the r -f and mixer circuits via shunt
resistors of large value.

Hoffman Model C-503
This elaborate instrument provides

radio reception on three bands, phono
reproduction and recording on discs.
Twelve tubes plus rectifier are em-
ployed. Four 6K6 tubes are used in
the output stage. Of particular inter-
est is the tone control stage. A 6J5
tube is biased in such a manner that
its gain averages just over unity.
Adequate amplification is provided
in the previous 6SQ7 and following
6J5 stages. Refer to the partial sche-
matic for details.

A high impedance is provided in
the cathode to ground circuit by use

[Continued on page 36]
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NEW PRODUCTS
0\\1 s''TIVW

TV CAPACITORS
Television service needs for small, yet de-

pendable, 6000 volt capacitors for 85.0 high
humidity operation are now filled by the new
Type TVQ capacitors announced by Sprague
Products Company, North Adams, Mass.

REPLACEMENT SPEAKER
The Receiver Division of the General Elec-

tric Company is now offering its specially de-
signed outdoor type speaker to all its fran-
chised parts distributors for replacement sale
to drive-in theaters. This outdoor speaker fea-
tures a cork gasket, specially treated cone and
impregnatqd terminal board in addition to the
standard G -E metal foil base voice coil.

RCA

203L5

VIDEO TRAP
The new video -circuit trap 203L5 is designed

for use in the plate circuit of the 1st video
amplifier of television receivers to attenuate
the 4.5 megacycle intercarrier beat frequency.
The design utilizes a fixed, ceramic capacitor
shunting a low -Q inductance tuned by an ad-
justable iron core.

For further information write: Tube De-
partment, Radio Corporation of America, Har-
rison, N. J.

TV ANTENNA
A new antenna design for the elimination

of co -channel interfeience is announced by
Technical Appliance Corporation, Sherburne,
N. Y., pioneer manufacturers of TV, FM and
AM antenna systems.

TUBE TESTER
The Hickok Electrical Instrument Co. an-

nounces a new, lightweight portable tube
tester, Model 600. This instrument contains
the Dynamic Mutual Conductance circuit and
provides accurate testing of AM, FM, or TV
tubes.

HIGH VOLTAGE CONTROL
To provide that safe insulation factor re-

quired of controls used in TV, oscillograph
end other high -voltage circuits, Clarostat Mfg.
Co., Inc., Dover, N. H., announces an improved
high -voltage -coupler feature, type 56-125, in
conjunction with most types of Clarostat con-
trols on special order.

MIDGET -CAN ELECTROLYTICS
In keeping with the trend towards still more

compact radio -electronic assemblies, Aerovox
Corp. of New Bedford, Mass., now comes up
with the latest Type PRS midget -can elec-
trolytic capacitors in new reduced sizes. This
fact is dramatized in the accompanying illus-
tration showing an Aerovox Type PRS 450
volt 8 mfd. Dandee alongside a regular size
cigarette. This new Dandee measures only
13/16" in diameter by 11h" long!

NEW MINIATURE TUBES
Seven new miniature double diode -triode

radio tubes providing improved rectification
of weak signals and better minimum volume
control operation have been announced by
Sylvania. In the new miniature tube group
are types 6BT6 and 12BT6 with operating
voltages indentical with older types 6AT6
and 12AT6 ; types 6BK6 and 12BK6 to re-
place types 6AV6 and 12AV6; types 6BU6
and 12BU6 to replace types 6BF6 and 12BF6;
and a new miniature, type 26BK6, having no
complementary type but operated at the same
voltages as others in the group with the ex-
ception of its 26.5 volt, 70 milliampere heater.

METER KIT
Heath Company, Benton Harbor, Michigan

announces the new Heathkit Handitester Kit
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"An inferior set with a good antenna

will always outperform a better set

with a poor antenna/" From FM -TV

Magazine, June 1949.

SINGLE BAY

INLINE TV ANTENNA
MODEL 114-005

Operates over all chan-
nels and covers both
high and low bands

For proved effectiveness,

specify

AMPHENOL

INLINE
ANTENNAS

TWO BAY HI
INLINE TV I

ANTENNA I

MODEL i
114-302

Designed for .
long-distance
reception and

for fringe-
area residents.

FOR CUSTOMERS
An inadequate antenna sacrifices more than 10% of the
TV picture quality. The customer wants the best TV picture
reception. He depends on the TV dealer for a TV set at
the price he can afford and for an antenna that is the best
on the market.

FOR SALES
SEE -ABILITY IS SELL -ABILITY and the better the TV pic-
ture, the more satisfied the set owner will be. "When you
sell a picture, you build customer satisfaction." And cus-
tomer satisfaction sells more TV sets.

FOR INFORMATION
It takes selling punch and selling knowledge to put the
most into a selling talk that will sell the potential TV viewer.
American Phenolic Corporation has prepared "Sell a TV
PICTURE", a comprehensive 16 page sales manual to help
you sell TV.

-THIS BOOK IS FOR YOU
"Sell a TV PICTURE" gives exact,
scientific TV data in carefully chosen
terms that are easily understood. Write
today and ask for your free copy of
"Sell a TV PICTURE": AMERICAN
PHENOLIC CORPORATION, 1830 SO.
54TH AVENUE, CHICAGO 50, ILL.

AMPHENOL
1.1111111\1_31111
ANTENNAS

AMERICAN PHENOLIC CORPORATION 1830 SO. 54TH AVENUE  CHICAGO 50, ILLINOIS
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because
TELREX CONICAL "V" BEAM ANTENNAS

are performance -proved
Up to 200 miles over land and up to
300 miles over all -water TV paths

For both remote or high signal areas, Telrex Conical Window
Mounts, Stacked Bi-Directionals and Stacked Arrays are the an-
tennas dealers and service men can depend upon for consistently
good results. Each type is thoroughly engineered in the laboratory,
service -tested in the field and built for long service life. Using Telrex
Conical Antennas on every installation is one sure way to better,
brighter pictures and a minimum of service call backs. Ask your dis-
tributor for catalog or write direct outlining your antenna problems.

TELREX ANTENNAS COVER CHANNELS .2 TO 13
AND FM NO HIGH FREQUENCY HEAD NEEDED

TELREX

MODEL 1 X -BD

Bi-Directional Hi -Gain
Conical "V" Beam

Broad Band Full Audio
and Video Band Pass

Low Vertical Angle
Non -Varying Center Impedance
2 to 1 Front to Back Ratio
Uses 72, 150 or 300 Ohm
Transmission Lines

Universal Mounting Clamp

PATENT

TELREX MODEL 4X -TV
2 Bay Uni-Directional

Conical "V" Beam
Broad Band-Full
Audio and Video

Band Pass

Low Vertical Angle,
Minimum Reflections

Maximum Signal

to Noise Ratio
4 to 1 Front to Back

Ratio Ali Frequencies

Non -Varying Center Impedance

Universal Mounting Clamp

TELREX MODEL 2X -BD

PENDING .

TELREX

SUPEREX

Bi-Directional Stacked
Conical "V" Beam

Low Vertical Angle

Extremely High Signal to
Noise Ratio

Constant Center Impedance

Uses 72, 150 or 300 Ohm

Transmission Lines
Universal Mounting Clamp

FOR THE ULTIMATE IN BI-
DIRECTIONAL GAIN, USE
TELREX MODEL 4X BD.

With antenna

angle arm adjust-
able through 180°
azimuth arc.
For high signal areas.

Window, wall or attic mounting
with flexible orientation possible. 2 -piece
arm is provided. Short arm is useful for parallel -
to -wall orientation. Second arm permits other than
parallel orientation.

0 0 0 0 OOOOOOOOOO

ALL TELREX ELEMENTS ARE MADE OF LASTING DURAL
COPYRIGHTED 1949

AMERICA'S ilOr
OUTSTANDING

TELEVISION
BEAM

NEW JERSEY

 

NEW PRODUCTS
[from page 26]

featuring a large quality 8" built-in meter.
1% percision ceramic divider resistors are
used. 400 microampere meter movement comes
already mounted in the case protected from
dust during assembly.

PHONO CARTRIDGE

A new Series 34 Orthogonal (vertical -type)
Torque Drive crystal phono cartridge-with
W and W hole spacing-has been designed
as replacement in RCA 45 rpm changers, by
Eleetro-Voice, Inc., Buchanan, Michigan.

MINIATURE HEADSET

The Telex Esrset, a single -phone headset
that slips onto the ear and weighs only % an
ounce, was recently released by Telex, Inc.,
Minneapolis, manufacturers of electro-acoustic
equipment and hearing aids.

NEW ISOLATION TRANSFORMERS
Three isolation transformers, with 60, 150,

and 250 -VA capacities respectively, have just
been announced as new catalog items by Chi -

[Continued on page 30]
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BUY THE BEST . THE V.O.M.A. THAT DOES MORE

Triplett
Model
630

83750
Dealer Net

In the relatively short time since Model 630 was
introduced to the trade it has steadily risen to the
top in sales. The reason is obvious. Here is a Volt -
Ohm -Mil -Ammeter that does more . . . has proven
components ... and will give a lifetime of satisfac-
tion. All the engineering skill and facilities of the
industries' largest manufacturer of Volt -Ohm -Mil -
Ammeters joined forces to make it outstanding in
every way. Look over all the features and you too
will buy Model 630.

VOMA JR.-A NEW VOLT -OHM -MIL -AMMETER
Handy "POCKET-SIZE LABORATORY"
By Triplett
VOMA Jr. MODEL 666-R has many of the design features of
the popular Model 630:

1. Switch and controls flush with panel.
2. Enclosed molded selector switch.
3. Exclusive Unit construction -resistor housing integral with switch.
4. Resistors Precision wire wound and permanent film type.
5. Resistance Measurements to 3 Megohms.
6. Batteries with spiral spring contacts, easily replaced.

VOMA Jr. MODEL 666-R ... $24.50
U.S.A. Dealer Net Price

Note: Model 666-11H The Original Pocket -Size Lab-still a favorite with
many. U.S.A. Dealer Net $22.00.

NOTE THESE SENSATIONAL
IMPROVEMENTS:

* Individual Scales with separated spacing are easy to
read.

* Large 53i Inch Meter In Special Molded Case Under
Panel.

* Resistance Scale Markings from .2 Ohms to 100
Megohms -Zero Ohms Control Flush With Panel.

* Only One Switch-Has Extra Large Knob 2W' Long
-Easy To Turn-Flush With Panel Surface.

* Enclosed New Molded Selector Switch and insu-
lated resistor housing in unit construction.

* All Resistors Are Precision Film or Wire Wound
Types For Permanent Accuracy.

* Batteries Easily Replaced-Balanced Double -Con-
tact Grip. Spiral Spring-Battery for Ohms test due
to low drain insures shelf -life usage.

TECH DATA
D.C. VOLTS: 0-3-12-60-300-1200-6000 at 20,000 Ohms/Volt
A.C. VOLTS: 0.3-12-60-300-1200-6000 at 5,000 Ohms/Volt
D.C. MICROAMPERES 0-60 at 250 Millivolts
D.C. AMPERES 0.12 at 250 Millivolts
D.C. MILLIAMPERES 0-1.2-12-120, at 250 Millivolts
OHMS: 0.1000-10,000; (4.4 Ohms and 44 Ohms center scale)
MEGOHMS: 0-1-100'(4400-440,000 at center scale)
DECIBELS: -30 to +4, +16, +30, +44, +56, +70
OUTPUT: Condenser in series with A.G. Volt ranges
High voltage Probes available, extra; also plug-in shunts for other
current measurements to suit special needs.

Laboratory Standard Model 630-A-All scales on
this model are hand drawn and hand stepped, used
with mirror for extreme accuracies, beyond the average
servicing needs of the model 630.
Triplett Model 630-A Dealer Net $47.50

TRIPLETT ELECTRICAL INSTRUMENT COMPANY  BLUFFTON,OHIO,U.S.A.
In Canada: Triplett Instruments of Canada, Georgetown., Ontario

TECH DATA
D.C. VOLTS: 0.10.50-250.1000.5000, at 1000 Ohms/
Volt
A.G. VOLTS: 0.10.50-250-1000.5000, at 1000 Ohms/
Volt
D.C. MILLIAMPERES: 0.10-100, at 250 Millivolts
D.C. AMPERES: 0.1, at 250 Millivolts
OHMS: 0-3000-300,000.... (20-2000 at center scale)
MEGOHMS: 0-3 (20,000 ohms center scale)
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NEW PRODUCTS
[from page 28]

sago Transformer Division, Essex Wire Corp-
oration., 3051 W. Adison St., Chicago 18, Ill.

Designed for dual purposes, they are suit-
able either for (1) adjusting high or low line
voltages to operate radio, television, and other
equipment on a normal 115 volts, or (2) pro-
moting safer, more efficient servicing or ex-
perimental work on electronic gear by isolat-
ing chassis grounds from line grounds-par-
ticularly useful in eliminating shock hazard
on AC -DC television sets.

TV ANTENNA
Communications Measurements Lab.. Inc.,

120 Greenwich St., N. Y. 6, N. Y., announces

their new Vidi-Master TV antennas which are
designed to provide broad band performance
and flexibility of operation and adjustment.

Let GI's Sgo-0-7/t/voieeti Line-up
solve your record speed problems

MODEL TS -45-78-33Y3 R. P. M. General Industries'
newest rim -drive phonomotor, designed to accommodate
all types of records now on the market. Features include
standard narrow flange turntable for compact installation,
and ingenious speed -change mechanism which is both
simple and positive in operation.

Single -speed phonograph motors for 78, 45 or
331/4 R. P.M. operation . . . dual -speed motors
for any two -speed combination of the above ...
and a low-cost rim -drive motor for all three
speeds ... that's the complete General Industries
line-up which gives your designers and engi-
neers the solution to their "which speed to
use" problems.
And no matter what the choice, you get the
same dependable Smooth Power motors which
have made General Industries a leading name,
as well as the oldest name in the phonomotor
field. GI Smooth Power motors are engineered
to meet exacting performance standards, and
to provide trouble -free long life for the ultimate
user. Every one of the GI motors is dynamically
balanced to the degree necessary for excellent
reproduction of records.
For full details, specifications and dimensions
of General Industries' complete Smooth Power
line of phonograph motors, recorders and
record changer -recorders, write today for a
copy of the latest GI catalog.

TWO -SPEED MOTORS

General Industries offers you a
choice of six different dual -speed
combinations to take any two of
the standard 2 -pole rim -drive mod-
els, or a 4 -pole rim -drive model
for use in instruments in which the
ultimate in performance standards
is desired.

SINGLE -SPEED MOTORS

All five of the famous GI Smooth
Power single -speed phonograph
motors now are available in your
choice of 78, 45 and 3314 R.P.M.
speeds. Both 2 -pole and 4 -pole
motors afford a complete range of
selection to meet every operating
requirement.

DEPARTMENT K ELYRIA, OHIO

TV & RADIO NOISE FILTERS
Four new television and radio noise filters

developed for use on motors, generators and
R. F. heating equipment, are announced by
the Cornell-Dubilier Electric Corporation, South
Plainfield, New Jersey. Three of these are in-
tended for low voltage motors and generators.

other-NF-10084-is designed for equip-
ment operation from power lines up to 250
VAC -DC. Current ratings range from 20 to
350 amperes. Also shown above are the NF -
10085 -88 series of feed-thru capacitive TV and
Radio Noise Filters.

TV ANTENNA
Channel Master Corp., Ellenville, N. Y. an-

nounces the design and production of a new
type antenna, the Fan Flector. This is the
broad band antenna combining two principles
of antenna engineering, fan type elements for
uniform high impedance, and Vee type align-
ment of these elements for narrow lobe, high
gain characteristics on the high band.

EASY -UP TOWER MODEL 200
An improved tower for television receiving

antennas, the Model 200, has recently been an -
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tounced by the Easy -up Tower Company, 3800
[Mae Ave., Racine, Wisconsin.
The new model is a triangular type, pre-

abricated steel tower designed for either resi-
ential or commercial use. Antenna height of
0 feet above rooftop is achieved with the
asic 3 -section tower anchoring a 10 -foot pole.
There still greater height is needed, from one -
o five 10 -foot extension sections can conven-
ently be added.

TV QUIZ
[from page 20]

band is grounded for safety.
(6). T w o dark non -conducting

lines showing maximum lim-
its, anywhere within which
the focus coil may be placed.

(c) Acid etched area on the neck
of the glass, providing a non-
slip placement for the coil.
The acid etching is done at
the factory after test place-
ment shows proper limits.

(d) The coil is slipped on the neck
of the tube, then slipped up
until it strikes the flare of the
tube. Here it is cemented in
place. It is impossible to
place the focus coil at an
improper point under these
conditions.

(e) None of the above. The coil
is slipped along the neck un-
til placed approximately half-
way between base and flare,
between gun -accelerating an-
ode and deflection coils. (The
tube carries no markings for
focus coil placement.)

ANSWERS
TO TV QUIZ

1. Observe Fig. 5. Under the left
and rule the current moving away
rom the observer generates a mag-
etic field moving counterclockwise.

DIRECTION
OF

ELECTRON
CURRENT

ig. 5. Direction of generated mag-
netic field for current shown.

Tote eye of observer at left. He would
se a counterclockwise magnetic field.
2, There would be no change in

se drawing, since an electron beam

Fig. 6. Magnetic force on conductor

per:iliti. in a vacuum acts exactly
like ihe drift of electrons along a con-
ducior.

. Look again at Fig. 5. The pic-
ture the observer's eye SCOS is Si1OW11.

in the side Vii 1'7(1. t. Now I lien,

the lines of 1, 110 111:1L'Ilf't join
certain line- of force el' the con-
ductor. occurs when the lines
are in cohitinction. ((ioing the same
xv:IY.) Certain other lines can the other
side of the conductor oppose lines of
the magnet, causing cancellat of
force there. The re-ult, then, i= that
the conductor itself for the electron
beam itself, if H phi ,:ie;dfy
pushed by the 11111',

I Com ',nod on ncl r prL:e!

Nowybearee Redeeme% AIDS TELEVISION

PROGRESS WITH TH

MODEL AT _1

TELEVISIO
BOOSTE

New Astatic aooster Has Gain
Equivalent to Two Ordinary toasters
. . . Covers All 12 Channels with

Very Uniform Gain . Eliminates Sacri-
fice of Good Sound for Good Picture, or Vice

Versa, with Dual -Tuning.

ADDITIONAL
IMPORTANT
FEATURES

I. Self-contained power
supply operating from
115 volt, IS cycle AC
Power line.

2. On -off switch allows
booster to be switched
in or out of the circuit
at will.

3. Recessed pilot light indi-
cates when booster is on.

4. Beautiful, furniture -finish
mahogany cabinet (8,h"

wide x 6,/2". high x

Pit" deep) to comple-
ment fine home furnish-
ings.

S. Simple to install and op-
erate-complete instruc-
tions with each unit.

ASTATIC RESEARCH - which has led the march of
progress in various sound repro'cluction fields since
the company first pioneered in crystal microphones,

phonograph pickups, cartridges, parts and accessories -
now brings major new advantages in reception and tuning
to the television field. The new Astatic device which makes
it all possible is the Channel Chief, Model AT -I, a radically
improved type of television booster. The common failing of
many boosters - showing a "peak" on some channels and
"fall -off" on others-has been eliminated. The Channel Chief
provides extremely high gain - equivalent of two conven
tional boosters - uniform on all 12 television channels. Its
dual controls allow separate tuning of picture and sound.
with no sacrifice of one for the other. Or, if one signal is
weak and the other adequate, both controls may be adjusted
to the weaker to bring it in strong. A variable gain control
permits reduction of signal strength to prevent picture dis-
tortion when the signal input is greater than that required
for good definition. Altogether, the results are the consider-
able extension of fringe areas, good reception in areas
previously rated as unsatisfactory, easier tuning and added
selectivity on any receiver, elimination of the need for ex-
pensive outdoor antennas within service areas. The in-
creased selectivity serves to reduce drastically, or eliminate,
interference from adjacent channels, amateur and commer-

cial fundamentals and harmonics in the re-
ceiver's I.F. range, FM stations and oscillators
of nearby FM, TV and short wave receivers. No
other booster can do so much .. . for your in-
stallation and service business, for the televi.
sion receiver owner. Write for added details.
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BACK NUMBERS of "RSD
Order them now - the supply is low.

JANUARY 1946
Applying Neg. Feedback in Audio Amps.
New Philco FM Circuit
RMA Resist. & Conds. Chart
FEBRUARY 1946
Applying Neg. Feedback in Audio Amps.
Service Market in Industrial Electronics
Ballast Tube & Plug-in Resistor Chart
JULY 1946
Distortion-Determining the Cause, Part I

Ohmmeters, Cond-Testers, Cap. -Met. Part
2 Multivibrators
SEPTEMBER 1946
Transconductance-Reading Tube Tests
How Is Your Grid Biased, Part 2
Centralized Radio Servicing
NOVEMBER 1946
The TV Opportunity-Installing & Servicing
Don't Miss "Hidden" Profits, Part I

Service Market in Industrial Electronics
DECEMBER 1946
Modernizing Sets by Using New Rectifiers
Deflection Generators in TV
Guide for Miniature Electron Tubes
Answers to FM Servicing Problems
MAY 1947
Oscillator & Power Supply Troubles
Ion -Trap in C -R Tubes
P -A System Design & Applications, Part I

JUNE 1947
Simplified Set Checking
P -A System Design & Applications, Part 2
TV Installing Is A Specialty Business
Servicing 3 -Way Portables
JULY 1947
Frequency Modulation, Part I, antenna

fundamentals & signal shifting effects
Automatic Gain Control Circs. in TV Sets
Using Conventional Sig. Gen. for FM Align.
AUGUST 1947
TV R -F Circuits Described
FM, Part 2, receiver circuit fundamentals
TV Antenna Installation Problems
OCTOBER 1947
Add Record-players to Modernize Old Sets
P -A Fundamentals & Complexities
Modern TV Kits
FEBRUARY 1948
High Speed Servicing
Visual Alignment
Income Tax Deductions
MARCH 1948
Know Your Tube Tester
TV Power Supplies
A-C/D-C Battery Set Circuits
APRIL 1948
Video I -F Circuits & Applications
Computing What Price to Charge
Using 'Scopes For Radio Servicing
MAY 1948
FM Set Alignment Procedure
Video Detectors
How Vectors Simplify Servicing
Significance of Power Factor and Q

JUNE 1948
Amplifier Checking by Signal Injection
Applications of Gas Type Tubes
Modern TV Kits
JULY 1948
Television's Service Outlook
Video Amplifiers
Bad Acoustics Cured Electrically
SEPTEMBER 1948
De -emphasis In FM Set Circuits
Video Amplifiers, D -C Restorers
Simple Wattmeter
OCTOBER 1948
Projection TV
Distributed Capacitance
TV Picture Tubes
High Voltage Test Probes
NOVEMBER 1948
Sweep Generators
TV Picture Tubes
155 Loudspeakers, Voltage -Fed
Making Good TV Installations
FM -TV Antenna Mast Support
DECEMBER 1948
Checking Video & Synch Waveforms by

CRO.
Magnetic Recording
Projection Television, Part 2
JANUARY 1949
Checking Video & Synch Waveformt by

CRO, Part 2
Feedback & Phase Inversion
Tuned Filters
TV Picture Tube Chart
FEBRUARY 1949
Test Equip. Symposium Issue:

CROs - VTVMs - Sq. Wave Generators -
Markers - Multimeters - Kilovolters -

High Voltage Probes, etc.
MARCH 1949
Test Equip. Symposium Issue:

Signal Generators - Tube Testers - etc.
Markers For Visual Alignment
TV Kilovoltmeter
Signal Generators Chart
Projection TV, Part 3
JUNE 1949
Direct View Englarging Lens
Modern Tape Recorders, Part 2
Custom Building High Fidelity Circuits,

Part 2
JULY 1949
Picture Tube High Voltage Systems
High Quality Tuner Analysis
Amateur TV Interference
AUGUST 1949
Capacitance Bridges - Operation &

Applications
Legal Opinion on TV Service "Policies"
A New TV & FM Sweep Generator
fransformerless Power Supplies
Ceramic Piezo-Electric Devices

I

NAME

ADDRESS

CITY

RADIO SERVICE DEALER MAGAZINE
342 MADISON AVE., NEW YORK 17, N. Y.

Please send me the
back numbers checked
here . .

The price is 35c. for
each copy unless 10 or
more are ordered. If 10
or snore are ordered the
price is 25c. each copy.

Jan.
Feb.
July
Sept.

1946
1946
1946
1946

July
Aug.
Oct.
Feb.

1947
1947
1947
1948

July 1948
 Sept. 1948
 Oct. 1948
 Nov. 1948

June 1949
July 1949
Aug. 1949

Nov. 1946 Mar. 1948 Dec. 1948
Dec. 1946 Apr. 1948 Jan. 1949
May 1947 May 1948  Feb. 1949
June 1947 June 1948  Mar. 1949

I remit herewith $ for the copies ordered at c. each.
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force toward the lines of least resist-
ance (cancelled lines).

Thus, in Fig. 5 the beam would
move toward the reader. In this case
solution (e) would be correct. On the
other hand, viewed in Fig. 6 the beam
would move toward the right.

In electrical motors the same prin-
ciple is used to move the wire con-
ductor itself. Since this is connected
to the rotor, the whole shaft turns,
causing the motor to operate by ro-
tation.

4. In Fig. 3 the effect of the horse-
shoe magnetic beam upon the mag-
netic field of the electron beam,
though less, is similar to that occur-
ring in Fig. 2. In this case, however,
because of the angle a torque, or twist-
ing action is exhibited, effectively di-
verting the beam as intended.

5. The special angle is zero de-
grees, or parallel. If the horseshoe
magnetic field is parallel to the cur-
rent beam, no force will be exerted
upon the beam. Since the magnetic
lines of the two fields would be ex-
actly at right angles to each other,
there would be neither addition nor
cancellation of lines, hence no inter-
action.

6. (e) is correct. As long as the
focus coil is placed approximately as
described it generally suffices, since
adjustment of current through the
coil completes the final focus. (If fo-
cus control range is not wide enough
to achieve proper beam -focus, then coil
has been improperly p 1 a c e d, and
should be moved one way or the other.)

SERVICING P.E.

[from page 22]

the use of a potentiometer which con-
trols the tube grid voltage directly.
In such cases the filament, grid, screen
and plate voltages may be taken from
separate windings of a transformer.
However, this is mentioned merely to
acquaint you with possible circuit
variations, since there is little or no
difference in the adjustment proce-
dure. It must be emphasized, though,
that the directions given here for
sensitivity adjustment are general. If
the maker's instructions for adjust-
ment are available they should be
followed implicitly.

Assuming that you are adjusting a
forward type unit, the general pro-
cedure would be somewhat as follows:
after setting up the lamp unit and
obtaining the maximum amount of
light on the target, turn on the am-
plifier and allow the usual period for
warm-up. Cover the phototube so as
to block off all light. Now turn the
sensitivity adjustment until the re -
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lay contacts just close, then back off
e adjustment until they again open.

Now remove the cover from the photo -
tube so that full light from the lamp
reaches it, and note whether the relay
closes properly. Alternal ely cover and
illuminate the phototube and note
whether the relay operation is posi-
tive. Further adjustment may be need-
ed. If you do not get quick, positive
closure of the relay contacts each
time the tube is illuminated, advance
the sensitivity adjustment slightly;
on the other hand, if the relay tends
to stick or does not open immediately
upon cutting off the light supply, the
adjustment has been too close and
must be backed off.

In adjusting a reverse type unit,
the procedure is exactly opposite from
that outlined above. Since the relay
is to close in the absence of light on
the phototube cathode, the procedure
would be to adjust the sensitivity
control with the tube illuminated.
Turn the adjustment until the relay
is energized, then back off the ad-
justment until the contacts just open.
When the tube is then darkened the
relay should close properly; if it
does not, repeat the adjustment as
described in the preceding paragraph.

(To be continued)

TRADE FLASHES
[from page 12]

modern picture tube manufacturing
land engineering facilities at Electron-
ics Park, which will be in addition to
its picture tube operations at Buffalo,
N. Y. To house the new Syracuse
tube facilities, the company is con-
verting and adding to an existing
building. When completed later this
year, the building will have 152,000
square feet of manufacturing space
in addition to engineering and office
areas.

South River Obtains Patent
" South River Metal Products, manu-
iacturers of the Chimney Mount

1 Antenna Base, have recently been
I assigned U. S. Patent 2,482, 575, pat-
ent protecting their chimney mounts.

Rider Announces TV No. 3
Announcement has been 'received

from John F. Rider Publisher, Inc.,
tlrat the forthcoming Rider Television
Manual Volume 3 will be published
in a new size substantially enlarged.
The page size will' be approximately
12 x 15 inches, a dimension hitherto
used only for special double spread
pages. This change in binder dimen-
sions will reduce the number of folds

of the giant size pages to a single one,
thus making for greater convenience
and extended life of the page.
Philco Wall Charts

Giant, blown -up schematics that
make perfect wall charts and give
your shop that technical, professional
appearance are now available at. a
nominal cost at your Philco distri-
butor.

Four Schematic Wall Charts are
available under the following part
numbers: 

PR 1795, shows Models 50-T1105
and T1106.

PR 1796, shows Model 50-702.'
PR 1797, shows Model 49-1278,

Code 123.
PR 1798, shows Model 48-1001.

Du Mont UHF -VHF Program
The general public has a larger

stake that it realizes in the television
hearings held before the Federal Com-
munications Conimission September
26, it was stated by Dr. Allen B. Du
Mont, President of the Allen B. Du
Mont Laboratories.

On the face of it, the purpose of
the hearing was to review the alloca-
tions outlined by the FCC on July

$ELL APPEAL CAPITALS

ccricr6-6

%%/%1k1WWV.,4 EDNAYL AL IRGGHI TN GTELEVISION

A SMASH
HIT WITH

YOUR CUSTOMERS

because . 

* It's easy to ottoch to any tele

vision set.

* Fits console or table models.

* Makes image
FOUR TIMES

BIGGER.

* No eyestrain! No
glare! No

distortion!

*More
contrast! Sharper

out-

lines!

* Wide angle view! 3 -dimen-

sional impression!

BIGGER PROFITS FOR YOU

because .

* Duotone Daylight lens is available in all sizes.

* Lens available tinted or clear.

* Generous dealer discounts are our policy!

LENS PRICES start as low as $12.95

Also Available . . . . FILTERS

* Duotone Daylight Television Filters scientifically
tinted for maximum clarity, heightened contrast,
elimination of eyestrain. 7" $2.00, 10" $3.50,
12" $5.00, 15" or 16" $7.50.

CONTACT YOUR DISTRIBUTOR OR DUOTONE DIRECT

THE INC.

799 Broadway New York 3, N. Y.

MAKERS OF THE FAMOUS DUOTONE NEEDLES
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ARE YOU
READY

FOR UHF

THE MEGAUGNER TYPICAL TV RECOVER

L THE MEGA -SWEEP CATHODE RAY OSCILLOGRAPH

A modern test set-up is shown here in
operation . . . With these Megaline instru-
ments you service VHF and are ready for
UHF.

With Megaline instruments you are al-
ways ahead in the TV business. Our engi-
neers are constantly working to keep you
ahead. This actually saves you money be-
cause if you buy Megaline test equipment
you will not have to replace it with com-
pletely new instruments whenever a new
band is announced.

The Megaline will not be obsolete when
new bands are announced.

 A MEGA -SWEEP sweeping oscillator
with single dial continuous tuning from
50 kc to 1000 mc.
An accurate marking device (MEGA-
LIGNER) 19-49 mc pip type mark
which cannot overload receiver or dis-
appear in traps.

 RF Marker with crystal accuracy for
sound carrier of each TV channel.
Engineering Service Division through-
out the United States.

THE CALIBRATED MEGA -SWEEP
Covers Video, I.F., VHF and UHF
Television Bands.
Single control t ming over frequency
range. Sweep c-nter frequency variable
from 100 kc to 900 mc by single control.
Standard models now in field can be
modified at factory. $75.00
Price: $425.00 F.O.B. Factory

THE MEGALINER
 A TV IF marker generator.

Frequency range 19-49 mc.
Pip does not disappear in traps.
Can be used as CW signal source.
Includes 4.5 mc Crystal Oscillator.
Price : $150.00 F.O.B. Factory

Write for catalog .
Prices outside U.S.A. and Canada

10% higher.

KAY ELECTRIC CO.
30 Maple Avenue Pine Brook, N. J.

Caldwell 6-4000

11, and also to look into color televi-
sion proposals. The Du Mont Program
provides for 81 channels and rests on
these eight factors:
1. To utilize the twelve present com-

mercial VHF channels to the fullest
extent, thereby providing four chan-
nels per city for most of the 140
metropolitan districts (as described
by the 1940 census).

2. To utilize 48 UHF channels, each
six megacycles wide, to assure ad-
equate service to other communities.

3. To reserve twelve additional UHF
channels, each six megacycles wide,
to protect smaller communities, not
yet ready to embrace TV and insure
that adequate frequencies will be
available when they are ready.
These will be assigned on a first-

come, first -served basis.
4. To set aside nine further UHF

channels for non-commercial educa-
tional broadcast applications. These
are to be assigned- on a first -come,
first -served basis and used at full
metropolitan power.

5. To allocate VHF and UHF fre-
quencies in such a manner as to
provide a minimum of four chan-
nels in most .metropolitan commu-
nities to assure competitive opera-
tion and a wide choice of programs.

0. To minimize the intermixture of
VHF and UHF assignments to re-
duce, or eliminate, the need for set
owners to buy converters or for
station owners to utilize transmit-
ters for two supplementary frequen-
cies.

7. To provide for the best long term
operating plan" for television, by
designating certain cities, now hav-
ing a limited VHF service, as
future UHF cities in the long term
plan.

8. Finally, it proposes allocations of
UHF channels so as to minimize
interference between stations and
receivers.

N. Y. Audio Fair

First details have been announced
of the program being planned for the
technical sessions of the Audio Fair,
which will be sponsored by the Socie-
ty for presentation at the Hotel New
Yorker in New York October 27, 28
and 29. At the technical sessions to
be held over the three day period of
the Fair will be papers of interest to
audio engineers and the related fields.

I.R.E. Fall Meeting
The 1949 Radio Fall Meeting,

formerly known as the Rochester Fall
Meeting, will be held October 31st,
November 1st and 2nd at Hotel

Syracuse, Syracuse, New York ac-
cording to an announcement by Vir-
gil M. Graham, chairman of the Radio
Fall Meeting Comthittee and direc-
tor of technical relations for Sylva-
nia Electric Products Inc.

Garcelon Joins Hytron
Frederick H. Garcelon has joined

the sales force of the Hytron Radio

& Electronics Corp. He will operate
out of the New York ' Hytron office
and will contact equipment manufac-
turers.

New Mobile Service
Formation of the first national

network of independent radiotele-
phone stations for mobile service to
the general public was announced
recently in a statement filed with the
Federal Communications Commission
in behalf of the National Mobile
Radio System.

Organization of the new inter-
state system is regarded as one of
the most significant of recent radio-
communication developments. It will
offer a practical and unprecedented-
ly low-cost means of communication
between occupants of automobiles,
trucks, buses and other vehicles with
offices or homes hundreds of miles
distant. The network also has  im-
portant potentialities as an auxiliary
communications system in event of
national emergency or disaster.
New Utah Line

Utah, one of the oldest names in
the radio industry, announced a com-
plete new line of original equipment
and replacement radio speakers and
replacement transformers. All Utah
products have been re -engineered and
changes have been made which make
the new line outstanding.

To Manufacture 16 Inch Tube
The manufacture of metal 16 -inch

TV picture tubes at the new Salt
Lake plant of Eitel-McCullough, Inc.,
was the subject of a disclosure by W.
W. Eitel, President of the firm._
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HALF AS LARGE ...TWICE AS GOOD!
ASSOCIATION

NEWS

Philadelphia Radio Servicemen's
Association, Inc.
As reported in Field Findings in

this issue, the PRSMA Radio and
Television. Convention and Exhibit
held in Philadelphia, Sept. 18, 19 and
20, was an outstanding success.
Attendance figures neared the 5,000
mark: Congratulations to one of the
most progressive and aggressive Serv-
icemen's organizations in the U.S.A.

The complete program for the three
day,: convention tells better than all
th*words that can be written the
story of this remarkable achievement.
Dallas Radio Sales

6 Service Ass'n., Inc.
A clinic featuring Sparton TV was

held on August 8. The annual elec-
tion meeting ushered in a new slate
of officers; among which were: Pres.,
Egon Pflughaupt; Vice-Pres., W. J.
InMan, and. Sec-Treas., T. P. Rob-
inson.

A surprise shower by fellow mem-
bers of the Dallas Radio and. Service
association restocked shelves of H. H.
Hirsch after his merchandise and
equipment were lost early in June
during a flood in Garland, a Dallas
suburb. Left to right, E. Pflughaupt,
association vice-president, and T. P.
Robinson, secretary -treasurer, had
Hirsch -some of the new equipment
presented to him by the organization.
Empire State Federation of

Electronic Technicians Associations
A change in the dates of the Ro-

chester Area TV Course meeting was
made necessary because of the need
for obtaining a meeting place large
enough to hold -the audience antici-
pated., The new dates are as follows:
1) Sept. 26, 1949; 2) Oct. 10, 1949;
3) Oct. 24, 1949; 4) Nov. 14, 1949;
5) Nov. 28, 1949; 6) Dec. 12, 1949;
7) Jan. 9,1950; 8) Jan. 23, 1950;

[Continued on page 36]

f777

STUD

TERMINALS
O Smaller - better. That's why
the new Aerovox dual and triple
midget -can electrolytics are a
smash hit with servicemen.

Stud terminals replace usual
riveted terminals. Reduce tubular
diameter 40%. Advanced electro-
lytic capacitor art further reduces
bulk. Note comparison between
usual dual and new Dual Dundee.

To top it all, insulated wire leads 1
in place of bare wiresl Also insu-
lating sleeves over stud terminals.
No danger of "shorts" even in
tight spots.

GO AEROVOX I
For faster, easier, more -money serv-
icing, ask your Aerovox jobber for
these Dandeesi Ask for latest
Aerovox catalog-or write us.

FOR RADIO -ELECTRONIC AND

INDUSTRIAL APPLICATIONS

AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A.':

SALES OFFICES IN ALL PRINCIPAL CITIES  Export: 13 E. 40th ST., NEW YORK 16, N. V.

Cable: 'ARM' In Canada: AEROVOX CANADA LTD., HAMILTON, ,ONE,

LITTELFUSE
ELECTRONIC ASSORTMENT
-A SERVICE "MUST"
Packed in an attractive plastic case, the fuses and
holders have been carefully selected to cover your most
frequent service needs for television, radio, communication instruments,
etc. . . You will reuse the plastic case for easy -to -lose parts, fishing tackle,
coins, and stamps. Be sure to have the fuse to fit!

LITTELFUSE INCORPORATED 4787 North Ravenswood Avenue, Chicago 40, Illinois
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ASSOCIATION
NEWS

[from page 35]

.9) Feb. 13, 1950; 10) Feb. 27, 1950;
11) Mar. 13, 1950; 12) Mar. 27, 1950;
13) Apr. 10, 1950; 14) Apr. 24, 1950;
15) May 8, 1950; 16) May .22, 1950.

Date changes in the Binghamton -
Endicott Area for purposes prevent-

ing conflicts with local functions con-
sist of moving up the Wednesday
dates to the Tuesdays preceding. The
new dates are tentatively as follows :
3) Philco, Oct. 19, 1949; 4) Westing-
house, Nov. 1, 1949; 5) Emerson, Nov.
15, 1949; 6) R.C.A.-Radio Service
Dealer Magazine, Dec. 6, 1949; 7)
DuMont; Jan. 3, 1950; 8) Motorola,
Jan. 17, 1950; 9) Precision, Jan. 31,
1950; 10) Hickok, Feb. 14, 1950; 11)

"Did over $5000 additional business installing ESPEY chassis"
De Young, Ithaca, N. Y.

THERE ARE THOUSANDS OF OUT-MODED RADIOS IN YOUR "BACK YARD"
JUST WAITING TO BE REPLACED . . AT YOUR SUGGESTION
Here is the custom-built AM -FM chassis that means BIGGER PROFITS for you!

The NEW ESPEY model 511

SPECIFICATIONS

Supplied ready to operate, complete with
tubes, antennas, speaker and all necessary
hardware for mounting in a table cabinet
or console, including esutcheon. Power re-
quirements 105/125 volts AC, 50/60 cycles.
Power consumption -85 watts.
Chassis Dimensions: 131/2" wide x 81/2" high
x 10" deep.
Carton Dimensions: (2 units) 20 x 14% x
10% inches.
Net Weight 16% pounds each.
Sold through your favorite parts distributor.

WRITE FOR CATALOGUE D1 CONTAIN-
ING COMPLETE SPECIFICATIONS ON

THIS AND OTHER MODELS.

FEATURES
1. AC Superheterodyne AM -FM Receiver.
2. Improved Freluency Modulation Circuit,

Drift Compensated.
3. 12 tubes plus rectifier and electronic

Tuning Indicator.
4. 3 dual purpose tubes.
5. Treble Tone Control:
6. 6 -gang tuning condenser.
7. Full -range bass tone control.
8. High Fidelity AM -FM Reception.
9. Automatic volume control.

10. 13 watt (max.) Push -Pull Audio Ouput,
11. 12 inch PM speaker with Alnico V Mag-

net, 25 watts rating.
12. Indirectly illuminated Slide Rule Dial.
13. Smooth, flywheel tuning.
14. Antenna for AM and folded dipole an-

tenna for FM Reception.
15. Provision for external antennas.
16. Wired for phonograph operation.
17. Multi -tap output trans., 4-8-500 ohms.
18. Licensed by RCA.
19. Subject to RMA warranty, registered

code symbol #174,
Makers of fine radios since 1928.

TEL. TRafalgar 9.7000

MANUFACTURING COMPANY, INC.
528 EAST 72nd STREET., NEW YORK 21,. N. Y.

Insure BETTER Television Service to Your
Customers! ....adadipteevD&Elyzeti

HIGH VOLTAGE AND
ELECTROLYTIC TUBULAR

TELEVISION
CAPACITORS

Especially Engineered for Television Circuits by
INDUSTRIAL CONDENSER CORP.

The economical quality line for replacement. Industrial Condenser Corp.,
manufacturers of Capacitors, exclusively brings you highest quality for
the particular requirements of Television at exceptionally attractive prices!
Special Capacitors are Pyroteen impregnated for low power factor, high
insulation resistance, high operating temperatures, Oil, Pyroteen, Wax
and Electrolytic Capacitors. Finest materials throughout.

Ask Your Jobber for our Attractive Prices Today!
Or write' for Bulletin 1095. Industrial makes quality Capacitors for
Television, Radio, every electronic and industrial application-all types.

Send for Complete Catalog

INDUSTRIAL CONDENSER CORP
3243 N. CALIFORNIA AVENUE CHICAGO 18, ILLINOIS

Sales offices In all principal cities

Modern plant built by Industrial Con-
denser Corp., for manufacture of
Capacitors only.

DuMont, Feb. 28, 1950; 12) G. E.,
Mar. 14, 1950; 13) Kay, Apr. 4, 1950;
14) Service Magazine, Apr. 18, 1950;
15) DuMont, May 2, 1950; 16) May
16, 1950.
Associated Radio TV Servicemen

of New York
The first of the ESFETA TV Lec-

ture series was held on Sept. 14, John
F. Rider shown below delivered a most

interesting lecture on "The Nature of
TV." The second lecture, "Antennas
and Transmission Lines," was pre-
sented by Messrs. L. H. Finneburgh
and L. Klein, of the Ward Products
Corp. Very capably presented and
well received.

CIRCUIT COURT
[from, page 25]

of the 2200 ohm and 22K resistors.
Only the portion across the 2200 ohm
section is applied to the grid as d -c
bias. The by-pass capacitor is only .002

Hoffman Model C-503, 1st audio

,pfd. The plate circuit contains a .01
iifd capacitor as part of the high -fre-
quency tone control. Note that provi-
sion is made to disconnect the entire
tone control network during recording.
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Low frequency compensation is de-
veloped by the series LC circuit com-
prising a 3.7 henry choke and a .5
,L4fd capacitor. As the bass control is
tuned toward the ground end the
resonance provided by these compo-
nents become more effective and boost
of the low end of the audio range
takes place.

High frequencies are increased as
the high frequency control is turned
toward the lower end. High cut off
takes place as the control moves up
toward the .01 Afd capacitor. T h e
combination of the two controls makes
any combination of tone boost or at-
tenuation within the range of the
audio system possible.

MEGALINEU

[from page 19]

ference between the variable oscilla-
tor output in the Megaligner and the
sweeping output from the Megasweep.

Figure 2 shows the operation of
both the Megaligner and Megasweep
used together. Assume that a televi-
sion receiver video i.f. is being aligned
and an external oscilloscope is used
as the indicating device. The I axis
signal or sweep for the oscilloscope is
provided from the Sweep Output of
the Megasweep. The Input Cable
which is a part of the Megaligner is
attached to the High Output connec-
tor of the Megasweep. This is the
jack marked Input (Sweeping Oscil-
lator) on the Megaligner. The Output
Jack (Sweeping Oscillator) from the
Megaligner goes to the converter tube
of the television receiver under test
across a 50 ohm resister to ground.
A Y axis signal is provided for the
oscilloscope from the detector of the
television receiver being tested. The
Pip Output from the Megaligner
through a low capacity shielded lead
or twisted pair goes directly to the
Y axis of the oscilloscope. In this
manner the test oscilloscope has a
sweep time base provided by the
Megasweep, a pip connected directly
to the signal terminals and a visual
trace provided by the sweeping ar-
rangement of the Megasweep.

The CW Oscillator Output controls
are important to the operation of this
generator. On -Off Switch connects
the CW signal either to the Output
coaxial connector or to ground. By
means of the Increase Control which
is a potentiometer in the output of
the crystal output circuit, the level
of this 4.5 megacycle signal may be
adjusted. Output from the variable
oscillator is capacitively coupled to
the center arm of this potentiometer

'icaa&r
TELEVISION
GENERATOR

KIT

$3950

'qleaM4et
TUBE CHETCKER!

K I /
$2950

..lrat."r"t'
SIGNAL

TRACER KIT

$1195°

NEW

IMPEDANCE
BRIDGE SET

$695°

$345°

I I eathkits are beautiful factory one!.
neered quality service instruments
supplied unassembled. The builder
not only saves the assembly labor
cost but learns a great deal about
the construction and features of the
instrument. This knowledge aids
materially in the use and mainte-
nance of the equipment. Heathkits
are ideal for and used by leading
universities and schools throughout
the United Mates. Each kit is com-
plete with cabinet, 110V 60 cycle
transformer (except Handi-Tester),
all tubes, coils assembled and cali-
brated, panel already printed ,chassis
all punched; formed and plated,
every Dart supplied. Each kit is pro-
vided with detailed instruction man-
ual for assembly and use. Heathkits
provide the perfect solution to the
problem of affording complete serv-
ice equipment on a limited budget.
Write for complete catalog.

R.F. SIGNAL
GEN. KIT

$195?

BATTERY
ELIMINATOR
KIT

.giecie44-a

VACUUM TUBE
VOLTMETER KIT

2 4 5°

HEATH COMPANY
BENTON HARBOR, 12

MICHIGAN EXPORT DEPARTMENT
13 EAST 40th STREET

NEW YORK 16, N.Y. ,
CARLE -AREAS-N.Y.

* Cold inorganic -cement coated
* Won't blister, peel, flake, crack
* Stands up under severe over-

loads
* Fixed and adjustable. 5 to 200

watts
* Wide selection of resistance

values

YES INDEED, GREENOHMS ARE TOUGHER!
* Those green power resistors you
find in better -grade TV sets, oscillo-
graphs, test instruments, transmit-
ters and industrial equipment, are
GREENOHMS.
Take a tip! For your "stay -put" jobs

- where you can't take a chance
with component breakdowns - when
you don't want to lose your profit
by going back again - use GREEN -
OHMS. They'll never let you down!
And they cost less!

Ask our jobber for Greenohms.
Try them once!

Latest catalog on request.

CLAROSTAT MFG. CO., INC.  DOVER, NEW HAMPSHIRE  In Canada: CANADIAN MARCONI CO., LTD.
Montreal, P. 0, and branches

1 9 4 9
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T;;7lEig
TONES
meet changing
pickup needs!

A

NOW a full line of Titone's amazing
ceramic pick ups-made by famous
Sonotone! All with these great basic
features: Full frequency (response
from 50 to 10,000 cycles.) Bell -like
supertone makes new or old players
thrilling. Climate -proof, moisture -
proof, fungus -proof! Lightest pressure
saves needle wear, revives worn records.
NO needle talk! NO crystals, magnets,
filaments to fail. NO pre -amplifiers.
Performs perfectly for years!

tillOgiI?gotif.
3 -tali. PICO

s

New supertight
aluminum.

pickup
cosopierneirkts

below.
asnou

original
"f itone

pickup

15 graallrns needle
pr loessure

gives

unpareled
reproduction,

w

est 'Near,.OrdererItiet7540
. .

$195

0 T

T T 011 E

Call your Jobber or write to
SONOTONE, Box 5, Elmsford, N. V.

so that this control may adjust the
amount of signal output from either
the crystal or the variable frequency
oscillator. This potentiometer can only
be used when the CW Oscillator Out-
put On -Off Switch is on the On posi-
tion. By this means either of the two
oscillators in the Megaligner may be
used to provide a radio frequency
signal to the output coaxial cable.

A Calibrate Switch is a momentary
B supply switch which, when held
down, provides plate voltage for both
the variable frequency oscillator and
the crystal oscillator. This switch is
to be used when it is desired to use
harmonics of the 4.5 mc crystal oscil-
lator to check calibration of the vari-
able frequency oscillator. As exam-
ples, the following check points may
be used: the fifth harmonic on the
low frequency band is 22.5 mc; the
sixth harmonic on the same band is
-27.0 mc. On the high band the seventh
harmonic is 31.5 mc and the tenth
harmonic is 45.0 mc.

This calibration of the variable fre-
quency oscillator is best carried out
by using the Megaligner and an os-
cilloscope. With the Pip Output ter-
minals directly connected to the ver-
tical input terminals of the scope the
controls should be set as follows: CW
Oscillator Switch in Variable Posi-
tion, CW Oscillator Output Switch
in On position, CW Oscillator Output
and Pip Amplitude controls at half
open position. The calibrate switch is
depressed and the variable frequency
oscillator is adjusted to beat with the
desired harmonic of the crystal os-
cillator by tuning the variable fre-
quency oscillator until a visible beat
note appears on the oscilloscope. The
proper trimming adjustments are best
obtained from the manufacturer's
data supplied with each instrument.

PA TECHNIQUES
[from page /7]

expensive amplifier driving a low
efficiency loudspeaker produces no
louder nor more intelligible a sound
delivery than a low powered inexpen-
sive amplifier driving an efficient
loudspeaker. The difference in cost
is much greater in the amplifier de-
partment.

Now when we have a given effici-
ency and power and widely spread
our sound projection, the loudness of
sound heard at a given location will
be less than that from the same unit
driving a narrow beam horn. Stated
differently, horns with a wide spread
or angle of coverage will sound less
loud at a given distance, even on the
horn axis, than will directional horns

REJECT INTERFERENCE ON

TV -FM -AM!
Qr\--)

NEW
MEISSNER

WAVE -TRAPPERS

AVAILABLE IN 5 MODELS
6 to 13 mc, 13 to 27 mc

27 to 54 mc ,54 to 108 mc
108 to 216 mc

You can now attenuate
interfering signals on

fundamental or harmonic frequencies with
these new, highly efficient tunable wave
traps. Several may be connected in series
if interference exists on more than one
frequency. Efficient with any balanced or
unbalanced line from 50 to 400 ohms
impedance. $5.00 List Price

NEW MEISSNER
LINE FILTERS

(Grounded & Shielded)
Reject interference

from electric shavers,
electric fans, food mixers, vacuum cleaners,
etc. 300 watt rating. $6.50 List Price

See Them At Your Dealers

0.45,54,,e 2/4_ MFG. DI VI SION
090' Maguire Ind Inc.

Mt. Carmel. Illinois

Perfectly balanced, functional in design.
the DRAKE "insta-heat" Soldering Gun
gives you all the features you've
wanted: A full 135 watts, this gun has
the perfectly located VISA-LITE, that
keeps work always in full view-even
in dark difficult corners. The soldering
tip is easily - instantly - removable, using
only a screwdriver. See your distributor.

DRAKE ELECTRIC WORKS, INC.
3656 LINCOLN AVENUE CHICAGO 13
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ISOLATION

BENCH TRANSFORMER

REGULATE YOUR LINE VOLTAGE

TO FIT YOUR REQUIREMENTS

N-303 VARI-VOLT JUNIOR
$15.00 DEALER NET

A voltage regulating isolation -trans-
former to make your bench test volt-
age exactly what you want...on 117V
line, variable from 95 to 145 volts...
if line drops to 90, variable from 75
to 115V....output adjustable in 11/2

volt steps...metered output voltage
...capacity up to 250 Watts inter
mittant, 50-60 cycles...for radio and
television receiver testing at under or
over voltage...to isolate "hash" and
live ground from AC -DC equipment
...controled voltage for meter calibra-
tion...speed up or retard heating of
light soldering iron...and for many
other similar uses.

See your local Halldorson distrib-
utor for complete line of replacement
transformers ...exact duplicates televi-
sion and auto Vibrator transformer
replacements, or write direct to us for
complete information. THE HALL-
DORSON COMPANY, 4500 Ravens-
wood Avenue, Chicago 40,

HandorsOlt

$1.00 to $5.00 PAID
for "SHOP NOTES"

Write up any "kinks" or "tricks -of -
the -trade" in radio servicing that you
have discovered. We will pay from $1
to $5 for such previously unpublished
"SHOP NOTES" found acceptable.
Send your data to "Shop Notes Editor,"
RADIO SERVICE DEALER, 342 Madison
Ave., New York 17, N. Y. Unused manu-
scripts cannot be returned unless accom-
panied by stamped and addressed re-
turn envelope,

with identical driving units. From
this it can be seen that two efficient
directional radiators can best cover a
necessarily wider spread requirement.

Installation
A few prime factors cannot be de-

nied as regards assembly and distor-
tion of sound equipment despite the
fact that space limitations are often
severe. Not listed in their importance
these are:

1. Visibility -- Clear view of ac
tivities to be serviced by an operator
is desirable. Where mixing of micro-
phones is required this feature is im-
perative for customer satisfaction.

.2. Accessibility - The rear 'as
well as the front of all components
should be readily accessible for main
tenance or replacement.

3. In cramped quarters or tropical
climes, lack of adequate ventilation
may result in costly failures or inter-
ruption to service causing a loss of
future business. Units should be, sep-
arated and fans applied when re-
quired.

4. Low Level Circuits-All pro-
gram input circuits must be shielded,
grounded and physically isolated from
magnetic fields such as those emitted
by power transformers, building pow:-
er lines and your own high level cir-
cuits. To avoid ground loops shield-
ing should be insulated from contact
with any other equipment or grounded
units. One single insulated wire
should be run from each unit's ground
terminal to one good common ground.
It is well to remember that, low impe-
dance lines carry more current for a
given power than do high impedance
lines; also that the strength of a mag-
netic field is a function of the current
producing it. Furthermore the use of
twisted pair for low level circuits
often reduces foreign pickup. Induc-
tion in one bucks equal voltage in-
duced in the other. Similarly the mag-
nitude of a generated field from power
circuits using twisted pair is less than
when straight parallel leads are used.
Lastly, when balanced input circuits
allow longer low level cable runs, costs
of lengthy high level transmission
lines may be minimized by spotting
the amplifiers closer to the loudspeak-
ers. The inclusion of preamplifiers be-
tween microphone and main amplifier
often cures input ailments otherwise
contrary where long mike lines are
necessary.

5. High Level Circuits - Proper-
ly matched and distributed lines to
loudspeakers may usually be run to-
gether with control circuits such as
switching, relay, or signal control cir-
cuits providing these do not carry
program material. Usually loudspeak-
er lines are relatively short in a trans-

4acee eeimotec Stac4 Sfteteete.

A COMPLETE LINE OF VIBRATORS...

Designed for Use in Standard Vibrator-Oplr-
ated Auto Radio Receivers. Built with Pre-
cision Construction, featuring Ceramic Stack
Spacers for Longer Lasting Life.

Backed by more than 17 years of experience
in Vibrator Design, Develop-
ment, and Manufacturing.

ATR PIONEERED IN THE
VIBRATOR FIELD.

NEW_
VIBRATOR GUIDE!

FREE

"A" BATTERY

ELIMINATORS

for DEMONSTRATING AND
TESTING AUTO RADIOS

New Models ... Designed for testing D. C. Electrical Ap-
paratus on Regular A. C. Lines. Equipped with Full.- Wave
Dry Disc Type Rectifier, Assuring Noiseless, Interference -Free P'

Operation and Extreme Long Life and Reliability.

le NEW DESIGNS
p° NEW MODELS pe NEW LITERATURE

Q"A" Battery Eliminator, DD -AD Invaders,
Auto Radio Vibrators

See yeas foam al &nue

AMERICAN TELEVISION ' & RADIO CO.

geraeety, Ptaceccdf Sluice 1931
SAINT PAUL 1, MINNESOTA-U.S.A.
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SNAP!
YOUR ANTENNA IS

ASSEMBLED

THE OAK RIDGE 6
FM and TV ANTENNAS

FEATURING THE AMAZING

SNAP -LOCK*
*Pat. Pending

Revolutionary four -second assembly.
Just snap, it out and it's fully assembled.
Extremely rugged -1/2 inch aluminum
elements.
Completely pre -assembled - No loose
hardware.

 We manufacture a full line of quality
FM and TV antennas, including Hi -La's,
Conicals, In -lines, Vee's,..Stacked Arrays.
Ask your local jobber for a demonstra.
tion. Inquiries invited.

OAK RIDGE ANTENNAS
239 East 127th Street, New York 35, N. Y.
h16aufacturing Division of Video .Television, Inc.

Write for Catalog S-1

AWED'S NEW

1950 CATALOG!

'196 PAGES-
Everything in
Radio and
Electronics

GET RADIO'S
LEADING BUYING GUIDE
Service Technicians and Engineers: AL-
LIED'S 1950 Buying Guide brings you all
the new releases and money -saving val-
ues-from the world's largest stocks of
test instruments, amplifiers, P.A. sys-
tems and equipment, tubes, parts, tools,
books and accessories-ready for instant
expert shipment. Send today for your
FREE new 196 -page ALLIED Catalog.

Allied
Radio

ALLIED RADIO CORP., DEPT. 26-K-9
833 W. Jackson Blvd., Chicago 7, III.

0 Send FREE New ALLIED Catalog.

Name

Address

ALLIED RADIO

mission sense, and hence may be con-
sidered as a pair of conductors having
resistance and capacitance responsible
for power losses which must be kept
to a minimum. Impedance matching
from source to load is a must.

To save space and mathematics we
reproduce here very practical figures
for low impedance lines in Table 1.
The figures given are distances in feet
between driving amplifier and load. A
maximum of 15% power loss is allowed
as generally satisfactory at these very
low impedances. Only short lines and
short wire sizes are permissable at the
lowest impedance values where as the
table shows smaller conductors and
longer runs permissable for the higher
values included within Table 1.

For transmission lines having high-
er impedance values the reader is re-
ferred to the very useful curves of
Fig. 3. At the higher impedance values
no such losses as above are tolerated.
These curves are drawn up allowing
a maximum loss of 0.5 db. The reason
for overlapping discrepencies between

600

,.,453000000

200

loo
0
CL 50

4
in 0 0 o 0 0N u7 O 0

N tO

,t)
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O
O
O

Fig. 3. High impedance values

table and curves is due to more rigid
tolerances for the curves which cover
values more easily controlled. The
reason for strict tolerances is obvious.
Even a 3 db loss in these output cir-
cuits means one half of the power
capacity of the system is sleuced down
the drain. Wire size in output circuits
means much for two reasons :

1. Fire hazards result when con-
ductors are too small and thus cause
overheating.

2. Loss of power due to excessive
resistance of inadequate conductors
may cause the sound operator to em-
ploy over -expensive driving amplifi-
ers.

Again we suggest the reader review
the four articles listed at the start of
this article. Study of the curves and
figures here presented should help
save initial costs plus time and monies
lost due to trial and error.

ATTENTION
South River Chimney Mounts

are patent protected
U. S. Patent 2482575

Write for the new South River
Catalog illustrating complete line
of television accessories including

the

NEW! THRIFT CHIMNEY MOUNT
MODEL T20

Low List Price $2.50 complete
and the NEW

3" WALL BRACKET Model T3
Low List Price $100 complete

SOUTH RIVER
METAL PRODUCTS CO., INC.

Dept. RD, 17 Obert St., South River, N.J.

TRAINED
MEN

AVAILABLE
Solve your trained man-
power shortage by em-
ploying C.T.I. gradu-

ates. These men have completed a rigid
course of training. What they've learned
has been PRACTICAL, because most of
their training period was spent IN THE
SHOP. We probably have graduates from
sour area. Write for prospectus on Avail-
able men. (No employment fees).

COMMERCIAL TRADES INSTITUTE
1400 Greenleaf Dept. P 105-7 Chicago 26

AD INDEX
Aerovox Corporation 35
Air King Products Co., Inc. 13

Allied Radio Corp. 40
American Phenolic Corp. 27
American Television & Radio Co 39
Asfatic Corporation, The 31

Brach Mfg. Corp., L. S. 6
Clarostat Mfg., Inc. 37
Commercial Trades Institute 40
Drake Electric Works, Inc. 38
Duotone Co., Inc. 33
Espey Mfg. Co., Inc. 36
G. E. Co. (KenRad Div.) 7

General Industries Co., The 30
Halldorson Company, The 39
Heath Company 37
Hytron Radio & Elec. Corp. . Cover 3
Industrial Condenser Corp 36
International Resistance Co 14

Kay Electric Co 34
Ken Rad Tube Div. of G. E. Co 7
Littelfuse, Inc 35
Mallory & Co., Inc., P. R Cover 2
Meissner Mfg. Div 38
Oak Ridge Antennas 40
Ohmite Manufacturing Co 12

Permoflux Corporation
Radiart Corporation, The 3

RCA (Electron Tubes) Cover 4
RCA (Test Equipment) 8

Rider Publisher, Inc., John F. I I

Sonotone Corp 38
South River Metal Products Co 40
Sprague Products Co 10

Sylvania Elec. Products, Inc
Telrex, Inc 28
Triplett Elec. Instru. Co. 29
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OF ALL KINDS OF TUBES

QJ

IFIP
OLDEST MANUFACTURER OF RECEIVING TUBES.

MAIN OFFICE: SALEM, MASSACHUSETTS

t1JBE I
TAPPERSC55 AUTO RADIO TOOL 244

Already Six Tools Available From Hytron Jobbers. Watch For More!

7 -PIN
MINIATURE
STRAIGHTENER

TUBE LIFTER

15t



Get the "Tune -Up" Campaign flier from your RCA Tube Distributor
for the whole story on RCA's "Tune -Up" Campaign

WITH "TUNE-UP"...
RCA's campaign to tap new business for you

OVER 10 MILLION RADIOS need ser-
vicing! How many will YOU ser-

vice? Because most people think the
repair price will be too high, millions
of sets stay unserviced.

Now-RCA offers you a way to over-
come the public's reluctance to have
faulty radios checked . . . a year-round,
personalized promotion campaign.

Now-you can offer your customers,
through professional posters, displays,

mailing pieces, advertisements and spot
radio announceents, a special tune-up
job at your own price. The promotion
pieces tell the customer just what he
will get for his money!

Here's your chance to make extra profits
from one of the greatest service promo-
tion campaigns ever launched! Lose no
time in getting the special flier that tells
the whole story. Your RCA Tube Dis-
tributor has a copy, waiting for you.

ALWAYS KEEP IN TOUCH WITH YOUR RCA TUBE DISTRIBUTOR

Now-The RCA Pricing Kit! Price
your merchandise and make more
sales! Use this Kit to price merchan-
dise-in the window, on counters,
and in the store. Learn how to get
your Kit today ... see your RCA Tube
Distributor while the supply lasts!

RADIO CORPORATION of AMER/CA
ELECTRON TUBES HARRISON, Newr.


