BEHIND THE SCENES
e
TELEYISION SHOW

PAGE 41


www.americanradiohistory.com

@ RADIO CORPORATION of AMERICA

ANOTHER MILESTONE IN ﬂ/ﬂﬁigffﬂ” fﬂ/?%fcf

UNCEASING RESEARCH in television tubes by RCA
engineers is responsible for the development of the
new, short 16GP4 metal kinescope.

...the new RCA-16GP4 short
metal-cone kinescope with
“Filterglass” face plate

ELECTRON TUBES

NARRISON,  N.J.

This 16-inch-diameter tube is actually 5/16" shorter
than the 10BP4 . .. nearly 5" shorter than the 16 AP4.
Thus, greater flexibility and compactness is made possi-
ble in receiver and cabinet design.

Also, a superior picture is realized from the RCA
“Filterglass’’ face plate. Picture contrast is improved
by minimizing the effects of reflected room light, and of
light reflections within the face plate itself.

RCA’s engineering leadership adds value beyond
price to the RCA tubes you sell. And you benefit directly
from this continued research by the new enterprises
which it creates.

Always keep in tonch withyour RCA Tube Distributor

www americanradiohistorvy com
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LEAR

GOOD PAY-SUCCESS |
™\ A BRIGHT FUTURE |

"y 7 Americas Fastesr-Growing ledustry

J. E. SMITH, Presicent
WNational Radtio Insti ute

I TRAINE) THESE MEN

“N. R. 1 aelped
qualify me for
pesitior as Radio
Mechanic with
ik United Airlines,
Have my Radistelephone
2n¢ Class License.”—L. M.
Haager, San Bruano, Calif.

| “Work snly spare
E ! : ! time at Radio and
S average about $40

a month. Knew
s nothirg about
Ra lio befo-e enrollir gwith
N. R. 1.’—Samiel T. De-
Weld, S.. Clair, Pa.

“} am cpereting a
Radio Sales and
4 Service business.
: With FM and
- M T:levision in the
offing, we hawve a very
prefitable future.”—Albert
Pa rick, Tampa, Florida.

March, 1950

VETERANS

Wzt a good-pay job in the fast grow-
i1ag RADIO-TELEVISIDN Industry?
Wzt a money-making Radio-Televi-
sjor. shop of your own® Here’s your
cpportunity. I've trained hundreds of
rien -0 be successful Te:hnicians . .

MEN WITH NO PREVIOUS EXPE-
RIEMCE. My tested and proved train-
et-home method makes learning easy.
You .earn Radig-Television principles
from illustrated lessons. You get prac-
tical experience buildinz, experiment-
ing with MANY KIT3 OF PARTS
1 send. All equirment yours to keep.

MAKE EXTRA MONEY
IN SPARE TIME

The day you enroll, 1 start sending
SPECIAL BOOKLETS that show you
ho~ to make $5, $10 a week or more
EXTRA MOCNEY fixing neighbors’
Radiss in spare time while learning.
From here, it's a shor: step to your
owm shop or a good-pay Radio-Tele-
~ision servicing job. Or be a licensed
Radi>-Television Operator or Tech-
miciar. The ~umber of Radio Stations
has rearly tripled in th: last few pears
—an1 within three yeass, experts pre-
dic> chere will be 1000 Television sta-
~ions on the air. Them add develop-
ments in FM, Two War Radio, Police,
Marine, Aviation, Microwave RKelay
Radisz! Think what this means! New
,obs, more jobs, good pay for qualified

GET THIS TRAINING”
WITHOUT COST
UNDER G. I BILL

TELEVISION

BY PRACTICING AT HOME
IN SPARE TIME WITH
THESE AND OTHER KITS

- e 1 SEND YOU

men, The mman who prepares now will g
reap rich rewar-ds;

MAIL COUPON FOR
BOOKS FREE
Act now! Send for my FREE
DOUBLE GFFER. Coupon entitles
you to actuzl lesson, “GETTING AC-
QUAINTED WITH RECEIVER
SERVICING.” It shows you that
learning at home s easy, practical.
You also get my 64-page book, “HOW U -
TO BE A SUCCZSS IN RADIO-
TELEVISION.” It tells what my
graduates are Coing and earning, how
quickly you can be on your way to
good pay, suceess, a bright future,
Send coupor ir envelope or paste on
penny postal. J.E.3MITH, President,

e

Dept. OCR,‘\ . -
| National Radio =
Institute, Pioneer

Home Studr Radio
School, Washiagton9,D. C.

4| MR. J. E. SMITH, President. Cept. OCR []
{J| National Radi> Institutz, Washington 9, . C. [ ]
{| Mail me Sarple Lesscn aal 64-pzge Bcok aboutll

How to Win Suecess in Radic-Television—toch FREE. |
(No Salesman will call. Please write plairls.

|
Name.......ooomieem e AR [ ]
|

Address. - e =
. ]
City v DT State . |

[J Check if Veteran aoproved under G. L Billll
--------------------‘

3
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‘ Cctmmercial
Radio Operator

EDW. H. GUILFORD,
Vice President.

1 can train yeu to pass your
IFCC License Exams in a few
short weeks if you’ve had any
practical radio experience—
amateur, Army, Navy, radio
servicing, or other. My time-
proven plan can help put you,
100, on the road to success.

Let me send you FREE
the entire story

Just fill out the coupon and
mail it. I will send you, free
of charge, a copy of ‘““How to

Pass .icense Exams,”” pl R
;d:arfrﬁg i‘g('{lt%yepe \?}glam, [f”l:; Tells where to apply for and take FCC examina-

A D tions, location of examining offices, scope of knowl-
t‘!l‘&or?er; “illank?ngne;}(:cbo&‘éel:;é edge required, approved way to prepare for FCC
ll{forxxxatlon ” examinations, positive method of checking vour
. knowledge before taking the examinations.

Get your FCC ticket in a FEW SHORT WEEKS |

IT'S EASY IF YOU USE CIRE
SIMPLIFIED TRAINING AND
COACHING METHODS AT 1. Tells of Thousands of Brand-
HOME IN YOUR SPARE TIME B \‘c /‘4_ . New Better Paying Radio Jobs

Now Open to FCC License
Holders.

Get your license easily and quickly and be ready fer the
Jobs open to ticket holders which lead to $3000 to
$7500 (average pay reported by FCC nationwide
survey). CIRE training is the only
planned course of coaching and train-
ing that leads directly to an FCC
license. Your FCC ticket is recog-
nized in all radio fields as proof
of your technical ability. Lm-
plovers often give preference
to license holders, even
though a license is not re-
quired for the job. Hold an
FCC “ticket” and the job is
yours!

CIRE Job-Finding Service Brings
Amazing Offers of Jobs!
“T am working at WRIM as transmitter engineer,

Received this pesition in response to one of the em-
ployment applications sent me upon completion of my

2. Tells How We Guarantee to

Train and Coach You

Until You Get Your
FCC License.

3. Tells How Our
Amazing Job-
FINDING Service
Ch o, 4 Helps You Get the Bet-
‘/'/‘0' (,‘,(fl/, 7 ter Paying Radio Job Our

SAMPLE |
FCC TYPE EXAM

course and the receiving of my Diploma. | received
my st class Radiorelephone License on March 2,
1949, —=tudent No. 2608 AT.

““Thanks for the Application for Employment you re- I

s /"f %) ’.r(-" Training Prepares You to
o
cently prepared for me. 1 found satistactary em- = s

-
NS Hold.

ployment. I submitted 57 letters, enclosing the

resumé you supplied. I received 17 letters indicating my application wis W W -y Wy — S N Y W Y Y R D Ay D SN Y EE N N Wy N S m g

filed for future reference, 3 telephone calls, and 1 letter requesting personal in-

terviews.

‘‘Ag a result, I am employed in a development engineering capacity.”’—

Student No. 4235NH.

Don't Waste Valuable Time
MAIL COUPON TODAY!

Don't put off getting this valuable information. Good jobs In radio

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-15 4900 Euclid Bldg., Cleveland 3, Ohlo
Address to Desk No. to Avoid Delay

1 want to know how I can get my FCC ticket in a few short weeks. Send
nie your FREE bhooklet, “How to Pass IFCC License Examinations” (does
not cover exams for Amateur License), as well as a sample FCC-type exam
and the amazing new hooklet, “Money-Making FCC License Information.”

need men like you. You can earn higher income. have & bank an NAME i i itiis et o eiosansaossosonaonesseatesatooesennnsinon
count, enjoy vacations, and have easier and better living. But veu

must have your FCC License. Hurry! Fill out the coupon rignt ADDRESS w.coeeigeoveeavanossnaeonsbon po oo o000 oo oo =0 - I N
now and maii it. There is no obligation. You owe it to yourself

to get the full story NOW. CITY ZONE STATE

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-15 4900 Euclid Bidg., Cleveland 3, Ohio
APPROVED FOR VETERAN TRAINING UNDER THE **G.!. BILL OF RIGHTS"”

[J Veterans check for enroilment information under G.I. Bill.
NO OBLIGATION—NO SALESMEN.

-------------------------J

March, 1950 5
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TELEVISION DEALERS! RIDE THE |

ALLIANCE TENNA-ROTO

“CASH N oNV
TV aoverrisine”

Direction
Indicator
Control
Model Now
Available!

Ask for the new

. . . Climb on the
gravy train now!!
Write for the Alli-
ance Merchandiser
—"Fastest Profit
Maker in Television

Today"'.

model DIR folder

= Eye-Compelling
TV Demonstrations

Selll .. . 6,000,000 Viewers
Around 50 TV Stations . . .

SEETENNA-ROTOR IN ACTION!

There is only one Tenna-Rotor!

® Alliance Tenna-Rotor is the only rotator backed by

TV advertising . .. every week your customers see the

Alliance films!

coast!

® Proved in the field by thousands of users from coast to

® Laboratory tested to operate in rain, snow or icy weather!

e Exclusive! Only Alliance has special 4-conductor cable

with “Zip” feature to make installations faster— easier!

® Underwriters’ Laboratories Approved—one year guarantee!

www americanradiohistorv com

[ ] [ ] 'Y °
Alliance Manufacturing Company -« Alliance, Ohio
g Export Department: 401 Broadway, New York, N. Y., U. S. A.
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Only DTI.

offers you the

BIG 5

TELEVISION
RADIO-ELECTRONICS

Laboratory Type
AL - HOME TRAINING

e - rn “9 |
Build and Keep 10, 12'% or 16 inch Picture Tube Quality
TELEVISION RECIVER as you prepare for a Profitable Future

OPTIONAL
FEATURE

Men k’&.&‘: %.‘
Youlecw’n-By-Dzla- @
i ing frem DTLL's |
 HOME LABORA. }F

TORY

- Here is everything you need to prepare you at home for
~ FASCINATING WORK, GOOD MONEY and a THRILLING
4 FUTURE in one of America's most promising fields.

This includes the opportunity to build and keep the top
quality Television Receiver shown above—with choice of
a 10, 12% or 16 inch picture tube that gives big, bright, L]

. e from D.7.1.'s MOD- .
sharp, steady pictures. Gzt the complete facts. This is an ERN LES5ONS [
optional feature — avoilable when you complete your e g3 -
training described below. See how D.T.l.’s wonderfuliy = -
practical “BIG 5" methcd meets industry’'s needs. No :
previous experience needed. Mail coupon today!

S 16 Big Shipments of Parts — Plus Lessons

Work over 300 electronic experiments and projects from
16 big shipments of parts. This includes building and
keeping all test equipment and radio set shown at left
side of page. Modern easy-to-read lessons with handy
fold-out diagrams simplifies your entire trainino.

You Also Use Home Movies

D.T.1., alone, includes the modern, visual training
aid . . . MOVIES to help you learn faster, easier
at home. See electrons on the march and other
fascinating ‘*hidden action—a remarkable home
training odvantoge thot speeds your progress.

EMPLOYMENT SERVICE

When you complete your training, our effective

GEHCIE[DI’ g You leorn-by-Reading I x»'

e

Employment Service helps you get started toward
a real future in Television-Radio-Electronics.

You Learn-by-Seeing
from D.T.1.'s HOME
MOVIES

Modern Laboratories

If you prefer, you can get ALL your
preparation in our new, Chicago train-
ng loboratories . . .
one of the finest of

_ MAIL THIS COUPON TOD
DeFCREST'S TRAINING, INC

6 Tube its kind. Ample in-
Radis structors ... modern 2533 NOffh Ashlond AV‘BnU‘E,Depf-RN-G-:;
| equipment, Write . . »

<t Receiver A Chicago 14, lllinois.

Without obligation, give me complete facts showing how | may
make my start in Television-Radio-Electronics,

DeFOREST’S TRAINING,

INC. Name Age
Chicago 14, Hlinocis Street - Apt.
A DeVry Institution Gty . Zone_ State__
March, 1950 2
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New 250-watt

WELLER GUN

N\t \\\
N\ W ¢ RIGID-TIP
NS ALY
5-SECOND.
HEATING

LONGER REACH

SOLDERLITE

DUAL HEAT
single heat
200 watts;
dual heat

20Q/250 watts;
1135 volts
60 cycles.

You’ll save on tools and time with the new
Weller Soldering Gun WD-250. Whether
the job is rugged or delicate, your Weller
Gun does it with the same ease and ef-
ficiency. Chisel-shaped RIGID-TIP pro-
vides more soldering arca for faster heat
transfer. New “over-and-under” terminal
design gives bracing action to tip. Your
Weller Gun is light-weight and compact,
gets into the tightest spots.

Weller Guns actually pay for themselves

in a few months. Fast 5-second heating !

saves time on every job. Trigger-switch
control saves power—no need to unplug
gun between jobs. Prefocused spotlight
and longer length mean easy soldering,
even when the job’s buried deep. No other
soldering tool gives you so many time-and-
money-saving features. Order your new
250-watt Weller Gun from your distribu.
tor today, or write for bulletin direct.

SOLDERlNG GU'DE Get your copy
of "SOLDERING TIPS —new fully illus;
trated 20 page booklet of practical
soldering suggestions. Price 10¢ at
your distributor's or order direct.

ELLER
MANUFACTURING COMPANY

810 Packer Street, Easton, Pa.

lin our modern radio sets,
| creased voltages, presented a new haz-

E EDITOR

TELEVISION CAN KILL YOU

T IS generally known that in our
homes are several potential instru-
ments of death. These include such
items as our electrical lighting sys-
tems. an oil lamp, gas stoves and
burners, and even a stepladder.
These items are not dangerous when
properly used and they have been with
us so long that we know their limita-
tions. The introduction of power tubes
with in-

ard to the uninformed; however we
now use caution in the handling of
these circuits and components.

Now we have another probleni-
and one dangerous to the layman if he
is not duly warned. It is the televi-
sion picture tube. We are all familiar
with the quite violent implosion (a
bursting inwards) of an ordinary elec-
tric light bulb or radio tube—but very
few users of television sets have ever
witnessed the violent and disastrous
effects from a large television tube
that has let go.

The trend toward bigger and bigger
picture tubes has increased the dan-
ger of implosion, flying glass, and po-
tential injury and severe shock from
high voltage. Most technicians have
been duly warned by manufacturers,
at lectures, and by releases from
RMA. These men in general handle
picture tubes with respect but some,
and we have seen them, are very care-
less and scoff at any advice on the
matter of safety precautions. These
television tubes are not dangerous if
handled properly. If they are handled
carelessly, scratched, or dropped, they
can very well become an instrument
of severe injury or even death.

For those technicians handling such
tubes for the first time let them heed
the advice of the Cathode-Ray Com-
mittee of RMA: don't expose picture
tubes until you are ready to use them,
wear goggles, keep bystanders away
when replacing tubes, remove old tube
within carton from premises, and nev-
er leave a picture tube in the hands
of a customer.

It is also important that the face ol
the tube, when exposed, be placed on
a clean soft padding whenever neces-
sary to set it down. Dispose of the
used tubes either by; (a) placing the
old tube in a shipping carton properly
sealed and then drive a crowbar or
similar instrument through the closed
top of the container, or (b) dispose of
the tube in a metal ash can with a
plunger operated through the closed
top, and finally, don’t use regular pic-
ture tubes for display purposes.

The popularity of television kits has

www.americanradiohistorv.com

presented an opportunity for experi-
menters to build their own sets with
a consequent reduction in cost. These
people should be especially careful in
the manner in which they handle ex-
posed units. Testing of high voltage
is another source of danger and we
have seen several individuals remove
the anode cap to test for an arc in or-
der to determine whether or not high
voltage was present. Very few home
builders are equipped with television
test instruments and for that reason
rely on make-shift methods.

As far as television customers are
concerned, there are always a certain
number who are willing to “diddle”
with their sets when a service techni-
cian is not available. This is a most
dangerous practice, especially where
children are present and are watching
the proceedings. It is the responsi-
bility of both the dealer and the tech-
nictan to duly warn each and every
customer against the hazards that
exist on the inside of their TV cabi-
nets. This can be done tactfully and
in such a manner as not to cause
alarm which would, of course, dis-
courage sales, especially those where
a demonstrator is being installed on
trial.

The public always needs a lot of
education on things electronic. Just
as in the case of the amateur radio
operator when television set users
were damning them for every streak
or blemish that appeared on their
screens, so have they blamed service
technicians for a host of other bad
operating conditions. In the case of
an accident resulting from the con-
tents of a television chassis, the serv-
ice technician would also be blamed.
All handlers ol electronic equipment
must, for their own protection, help to
educate the public on the correct use
of things electronic—particularly tele-
vision.

As mentioned, the ordinary electric
light bulb, when dropped, is capable
of producing (lying glass over quite a
wide area. This implosion would be
multiplied many times in the case of
a similar breakage of a large televi-
sion picture tube. The above may
serve as an example when explaining
the possible danger to the customer.
It would take little imagination to
foresee what might happen. If a few
“case histories” of accidents, resulting
from implosion of television picture
tubes, appeared in local newspapers it
would do much to discourage the ad-
vancement of television. Let's exer-
cise every possible precaution so that
it won’t happen. OR.

RADIO & TELEVISION NEWS
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There's Only ONE COMPLETE CATALOG that Brings You
EVERYTHING IN RADIO, TELEVISION & ELECTRONICS

SEAPRT AEND TR T e ST
o = = A

[44/7 196-PAGE

VALUE-PACKED CATALOG!

SEND FOR IT TODAY

YA

Get Radio’s Leading Buying Guide

Here’s the Buying Guide to everything in radio for
everyone 1n radio! It’s the one complete catalog, pre-
ferred in the field because it fills every TV, Radio, and
Electronic supply need. It’s packed with the world’s
largest selections of quality equipment at lowest money-
saving prices. See the latest in TV, AM and FM receiv-
ers; radio-phonos; new Sound Systems, P.A. equipment
and high-fidelity sound components; recorders and
accessories; full selections of newest Amateur receivers
and station gear; test instruments; builders’ kits; huge
listings of parts, tubes, tools, books, diagrams.

ALLIED gives you every buying advantage: speedy
delivery, expert personal help, lowest prices, assured
satisfaction—plus the most liberal Time Payment plan
in radio. Get the 1950 aLLIED Catalog—it will save you
time and money. Send today for your FREE copy!

WORLD’S LARGEST STOCKS

Radio Parts Unlimited

Test Instrumenrts— All Makes
Television & Home Radios

P. A. and Hi-Fi Equipment
Amateur Station Gear
Experimenters’ Supplies

QUICK, EXPERT SERVICE

HEADQUARTERS

1
h TV when you depend on AL'LIEES.
he latest releases and largest sto ]
component parts, antennas an

accessories™— 1 the T [ rs, tuners
[ test in V receivers,

1 plvs la
nd kits. If it's uny'hmg in TV—we have it in s'ock.’ So
a

remember—for Tv—it's ALLIED First!

ALLIED RADIO

THE WORLD'S LARGEST RADIO SUPPLY HOUSE ~ Name. .o
Everything in Radio.TVand Electronics

ALLIED IS YOUR TELEVISION

You keep up Wit
Count on us fort
of picture tubes,

ALLIED RADIO CORP.
833 W. Jacksos Blvd., Dept. I-C-O
Chicago 7, lllinois

Marech, 1950
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t k“ ' Sealed
\ 4

Ends

® SENSITIVITY

; ® STRENGTH
Aluminum ® RIGIDITY

BEST ELECTRICALLY Inserts
NOW EVEN BETTER '

STRUCTURALLY

—_— . - R
/ BM.312
FAN FLECTOR

The new improved Fan Flector

is- the only antenna on the market with
breakproof elements —infernally and
permanently reinforced by solid aluminum.
This exclusive feature plus. the sealed

ends mean that you are getting an antenna
that will withstand a half inch radial

ice load without breaking and winds of
gale velocity without howling or whistling.

LG e BM-312X4
! fA:";i:cE?on DOUBLE STACKED 1 The first time you use a Channel Master Fan Flector
xl FAN FLECTOR - you will be convinced that it's the best
: ) .

electrically and the ultimate structurally.

These models also feature Swing-Lock-Action, the patented preassembled feature of all
Channel Master antennas. Just swing out élements and lock them in place — as easy

o Sond (FREE Tachwical, | Hiritine.

GAIN OF THE FAN FLECTOR SERIES

HANNEL 2 3 4 5 G6CHANNELY 8 9 10 11 12 13
OD 4 H * B A B O D D e

RSTER 21] 22303040 55| 58| 5.8] 57| 6.5] 6.0] 47

arp 48]50]61|57]68 90| 9.7| 9.3| 9.4 8.8] 9.8[10.0

90|82 (907585 11.0[11.4]10.6/10.810.3[11.3 1119

FIRST IN PRE-ASSEMBLED ANTENNAS
~——

ELLENVILLE, N.,Y.
10 RADIO & TELEVISION NEWS
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Build This,
Superheterodyne

You receive complete standard equip-
ment, including latest type High-Mu
Tubes, for building various experi-
mental and test units. You progress
step by step until you build a com-
plete Superheterodyne Receiver. It is
yours to use and keep.

YOU RECEIVE THIS
PROFESSIONAL MULTITESTER!

You will use this professional instru-
ment to locate trouble or make
delicate adjustments-—at home —on
service calls. You will be proud to
own this valuable equipment. Com-
plete with test leads.

G SIGNAL

GENERATOR

You construct
the Transi-
tron Signal
> A Generator

shown here, demon-~
strating Transitron
principles in both R.F.
and AF. stages. You study
negative type oscillators at
firsthand.

AUDIO OSCILLATOR:

An electronic
device, which
produces audio-
frequency sig-
nals for modu- .

lating R.F. (radio frequency) carrier
waves, testing A F. (audio frequency)
amplifiers, speakers, etc.

T.R.F.
RECEIVER

; Youbuild
i several
T.R.F. Re-
ceivers, one
of which, a 4-
tube set, is shown

L ‘;’Q"
here. You learn construction, align-

ment, make receiver tests, and do
trouble shooting.

March, 1930

RADIO, TELEVISION

and ELECTRONICS

Master ALL Phases

GOOD PAY
and Unlimited Opportunities
in JOBS LIKE THESE:

Business of Your Own. Radio Manufac-

turing, Sales, Service. Broadcasting.
Telecasting. Television Manufacturing,
Sales, Service. Laboratories: Irstalla-

tion, Maintenance of Electronic Equip-
ment, Electrolysis, Call Systems. Garages:
Auto Radio Sales, Service. Sound Sys-
tems and Telephone Companies; Cil Well
and Drilling Companies; Engineering
Firms. Theatre Sound Systems. Police
Radio.

And scores of other good jobs
in many related fields

YOU CONDUCT MANY
EXPERIMENTS LIKE THESE!

Checking action of condensers )
Experiments with AF and RF amplifiers
Experiments with resonance

Producing beat frequencies

Calibrating oscillators . .
Experiments with diode, grid-bias, grid-

leak and infinite impedance detectors

Practical experience in receiver trouble
shooting N
Application of visual tester in checking

parts and circuits
Experiments with audio oscillators
Advanced trouble-shooting

- and many. many others.

Complete Training by Practical
Resident Trade School, Est. 1905

The same highly trained faculty, in-
struction materials and methods used
here in our large, modern resident
school, are adapted to your training in
your own home. Shop Method Home
Training has been proved by hundreds
of successful graduates.

Both Resident and Home Study
Courses Offered

YOU
LEARN BY
DOING

You receive
special labora-
tory experi-
ment lessons
to show you
how to build

hands various

Get Complete Training. You Receive and Keep All Tubes,
Equipment, Parts and Lessons. No Extra Charges.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIF. - EST. 190 Jit
FIND OUT NOW ... MAIL COUPO

National Schools, Dept. RN-3
4000 South Figueroo Street \
Los Angeles 37, California

Send me your FREE book ‘‘Your Future in Radio” and
the sample lesson of your course. I understand no sales-
man will call on me.

You will ind all lessons easy to under-
stand because they are illustrated
throughout with clear diagrams and
step-by-step examples that you work
out yourself. Every piece of the eqiup-
ment and combdlete lesson material we
send you is yours to keep and enjoy,
including the multitester, experimental
equipment, all parts of the Superhetero-
dyne, tube manual, radio dictionary,
and complete, :mnodern Television texts.
All parts are standard equipment.

Shop Method Home Training ...

Earn While You Learn

With our practical resident Shop
Method Home Training, you study in
your spare time. You receive Spare
Time Work Lessons, which show you
how to earn while you learn. Service
neighbors’ radios and TV receivers, ap-
pliances, etc., for extra money and ex-
perience. Many National students pay
all or part of their training with spare
time earnings!

DON’T DELAY! The Radio-Tefevision
Industry needs trained men NOW!
For quick action,

APPROVED moil coupon
FOR today and we'll
VETERANS!

rush you full in-

heck coupon below !
Clie oL dri) formation.

Free!

NEW, ILLUSTRATED
OPPORTUNITY i
BOOK AND SAMPLE A
LESSON SHOW YOU g

HOW WE TRAIN
YOU ... SEND FOR
THEM TODAY! NO
COST. NO
OBLIGATION.

G

W Mail in envelope
or paste on
penny postal.

I
I
|
with your own :
I
|
|

experimental NAME AGE.
units such as ADDRESS

those shown at

left, and how CITY ZONE. STATE

to conduct
many tests. |

www.americanradiohistorv.com

[J Check here if Veteran of World War II
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Get On The TV Band-Wagon Now!

GOOD PAYING JOBS ARE WAITING FOR GOOD MEN — CREI TRAINING IS YOUR BEST REFERENCE

Add CREI Technical Training to Your Present
Radio Experience, Get That Better Television Job
—Make More Money—Enjoy Increased Security.

You can make your own opportunity in Televisian, if
you start preparing now. No need to tell you how fast this
great new field is expanding—or, of the great number of
jobs that are being created. If you are in Television now,
expect to be, or wish to get in, CREI offers the very training
you need to help accomplish your aims.

CREI can show you the way with convenient spare-time
study at home that gives you the up-to-date technical back-
ground you must have for Television. CREL courses are
designed to give you a thorough grounding in basic prin-
ciples and take you step-by-step through the more advanced
subjects of Television and its related fields. It must be re-

VETERANS: CREI TRAINING AVAILABLE UNDER G.l.
BILL. FOR MOST VETERANS JULY 25, 1951, IS THE
DEADLINE—ACT NOW!

If you have had professienal or advanced amateur exnerience
and want to make more money, let us prove to you we have
the training you need to qualify for a better radio job. To
help us answer intelligently your inquiry please stale briefly
your background of ezperience, education and position.

Capitol Radio
Engineering Institute

An Accredited Technical Institute Founded In 1927
Dept. 293-B, 16th and Park Road, N. W,, Washington 0, D. C.
Branch Offices: New York (7) 170 Broadway e San Francisce (2) 760 Market St.

12

membered that all new electronic developments have their
roots in past techniques. CREI training is basic and helpful
in your daily work right from the start. You will learn
about and understand such subjects as: Optics; Pulse Tech-
niques; Deflection Circuits; RF, IF, AF and Video Ampli-
fiers; FM; Receiving Antennas; Power Supplies; Cathode
Rav, lconoscope, Orthicon and Projection Tubes; UHF
Techniques, Television Test Equipment, etc.

FREE SAMPLE LESSON

Now, see for yourself! Mail the coupon for free sample lesson and see
how interesting it is to study at home and imbrove your income through
ability the CRE] way,

“THE ORTHICON AND IMAGE GRTHICON”

This lesson describes the development of the small, 3-inch image orthicon
tube; theory and oberation of the orthicon; imaxe orthicon: specific
teatures.

MAIL COUPON FOR FREE BOOKLET

E CAPITOL RADIO ENGINEERING INSTITUTE
16th and Park Road, N. W., Dept. 293-B, Washington 10, D.C.

“*Your Future in the

Gentlemen: I'lease send sumple lesson and booklet,

New World of Electronles,” together with full details of vour home-study

training. 1 am attaching a brief resume of my experience, education and

present position.

Check field of greatest interest:

H O PRACTICAL TELEVISION ENGINEERING

O PRACTICAL RADIO O TELEVISION, FM &
ENGINEERING ADVANCED AM SERVICING

O AERONAUTICAL RADID JADVANCED ELECTRONICS

- ENGINEERING COMMUNICATIONS

{JBROADCAST RADIO ENGI. O RADID-ELECTRONICS IN

NEERING (AM, FM, TV) INDUSTRY

NAME e 03 uwa )Xo g sm assrais/sioVsis @5 Ae et ea s esaactratasansaassarasntas
STREET adi oo aaiir oo fub famma/ol 55 6 g ies Srmstms M b5 o o s 18e s siadoia'sla a0 elala s98 @
CITY . v s s o prosemers s snse sramg@aisa ZONE...... STATE:..v0ervecncnaas

OV AM ENTITLED TO TRAINING UNDER G. i, BILL.

RADPIO & TELEVISION NEWS
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TELL THE nsice STORY TO

SELLED #%70 TeLeVISION

REVOLUTIONARY, NEwW
16 INCH RECTANGULAR
SCREEN—138 5Q. IN.

Now you see ALL the
action because the rec-
tangular tube uses ALL
the viewing surfaee!

DRAMATIC PICTURE
DETAIL

Sharp, brilliant picture
assures years of out-
standing T V. enjoy-
ment. Glareless Gray
piclure tube

.

SIMPLIFIED CONTROL

PRE-FIXED, ULTRA SHARP

KNOBS—EASY TO
OPERATE

All adjustments om the
front—easy to get at
Volume off and an—
Brightness —Con-rast
—plus new contimious
tuner

NEW CONTINUOUS
TUNER GIVES PRECISE
PICTURE CLARIFICA-
TION

Hairline-sharp, finger-
tip picture adjustment
isynchronized with s

sound) as simple and
easy as tuning a radio.

SALES APPEAL Inside and Out!

CHOICE OF DESIGN—Modern con-
temporary in table models, tasteful
conservative in floor models.

QUALITY FINISH —Dark, rich mahog-
any or blonde finishes.

CONTEMPORARY STYLE—Each cabi-
net is styled to blend with any setting.

MINIMUM SERVICE REQUIREMENTS
—RAYTHEON sets are precision-built —
not "assembly jobs.”

..._____..._______-p.

The Silver Anniversary

138 $q. In. Picture

March. 1950

www.americanradiohistorv.com
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ADJUSTABLE BUILT-IN

FOCUS “RAYTENNA® AERIAL

Centers picture—locks in Most houses.and aparts

“Sharp Focus" position. mentsneedonlyRAYTHE-
ON'’S aerial for perfect
reception.
e ——— —————————
4 =
' '
’ :\
: i
e oV o o e o B

STURDY —RUGGED RUBBER,
SHOCK-MOUNTED PRECI-
SION-BUILT CHASSIS

Years of trouble-free per-
formance—because of
RAYTHEON"'S superior
electronic engineering.

Symibol of Excellenze In Electronic Engineering
RADIO AND RADAR TUBES
MAGNETRON TUBES.—HEART OF RADAR
SUBMINIATURE TUBE.S FOR HEARING AIDS

L]
MARINE SAFETY DEVICES INCLUDING
THE FATHOMETER* AND SHIP RADAR

L]
MICROWAVE RELAY SYSTEMS
FOR T. V. F. M. FACSIMILE

L4
F.M. A.M. T.V. TRANSMITTING EQUIPMENT
L]
2-WAY MOBILE RADIO EQUIPMENT
L]
DIATHERMY TUBES

.
SONIC OSCILLATORS FOR PROCESSING
FOODS, DRUGS, COSMETICS

RADIO PHONOG'RAPH;—RECORD CHANGERS
ELECTRONIC PHOTO.-FLASH‘ EQUIPMENT
ELECTRONIC WE.LDING DEVICES
DIELECTRIC HEA.TING MACHINES
20/20 TELEVIS;ON RECEIVERS
RADIO TRA;VSFORMERS

*Reg, U.S.
Pat. Off.

Subsidiary of Raytheon Manufacturing Corp.
5933 W. DICKENS, CHICAGO 39, ILL.

WRITE, WIRE OR PHONE FOR FRANCHISE DETAILS

BELMONT RADIO CORPORATION

13
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The FAMOUS GENUINE

JENSEN MODEL 510
COAXIAL SPEAKER

BEST AT ANY PRICE - - -

Comparative tests with the most expensive
types of two-way speakers will prove that
the Jensen Model 510 is the best regardless
of price.

The new, wide-angle acoustic lens of the
“510” is an example of [ensen leadership
inloudspeaker engineering. By adapting o p-
tical principles to acoustics, this lens acts in
conjunction with the b-f horn to distribute
b-f radiation uniformly over a wide angle.
T bis insures constant balance and bi gh qual-
ity reproduction throughout the whole
room.

W hether the ““510” is used for broadcast
mopitoring, professional sound reproduc-
tion, or for home entertainment systems, the
adyanced [ensen electroacoustic design as-
sures the finest performance.

JENSEN MANUFACTURING COMPANY 0/vISION OF THF HBTER COMPANY

6617 South Laramie Avenue, Chicago 38, lllinois e In Canada: Copper Wire Products, Ltd., 351 Carlaw, Toronto
14 RADIO & TELEVISION NEWS
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SANGAMO

Here it is! A Television capacitor with
a new standard of permanence. Designed
to withstand continuous operation at
85°C—no wax—special polyester end
seals will not crack or pull away from
varnished cardboard tube—this means
—capacity sealed in—moisture sealed
out. Polyester end seals also provide an
excellent insulator for high voltage

JoaamerTYPE |3

PAPER CAPACITORS

applications. Mineral oil impregnation
provides longer life and more stable
performance over a wide range of
operating temperatures.

Critical users are finding the Sangamo
6000 volt Type 13 the answer to paper
tubular problems—a television capacitor
that fits your needs. See your jobber—
If he can’t supply you, write us.

ILLINOIS

In Canada: Sangamo Electric Company Limited, Leaside,  Ont.

WWW.americanradiohistorv.com

‘Sﬁﬁﬁi}}&» SANGAMO ELECTRIC COMPANY

SPRINGFIELD,

BC50-3
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=TELECAPS=

The greatest paper tubular
development in 20 years

=...premium quality
—=plus performance

=AT NO EXTRA

s o

R—
You really get your ‘=
money’s worth in Sprague ‘=
high-temperature phenolic e
molded Telecap tubular ca- ==
pacitors. They're the only =
moldedtubularsmade bythe ==
dry process—then impreg- ==
nated* and solder-sealed ==
just like expensive metal-en- S
cased oil-paper capacitors. s
—]

=

They’re tops on ANY job
—yet you buy them at ordi-
nary tubular prices.

*Mineral oil impregnated from
600 10 10,000 volis d-c.

SPRAGUE PRODUCTS COMPANY
51 Marshall Street
Norta Adams, Mass.

|||||||Il|||l|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|||||

et the better, .
ore profitable
service calls! Send

postcard for Sprague booklet
——""YOUR MONEY'S WORTH IN=
——GOOD RADIO AND TELEVI-
———SION SERVICE" and details on

how to put this sales-builder to
work for your service business!

S Pudio Vs

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS’
WASHINGTON EDITOR

TV, with its color wheels, reflective
optics, dichroic mirrors, triple-beam
tubes, and field-sequential, line-se-

| quential and dot-sequential red. blue

and green systems, transformed Wash-
ington and New York into a tense
proving ground as the early days of
50 rolled around. With transmitters
in the nation’s capital and New York
City colorcasting on quite an exten-
sive schedule and with specially-built
color receivers in strategic locations
and under observation by both a tech-
nical and man-on-the-street type audi-
ence, an all-out polling effort began
to race along, viewers being asked to
offer opinions which might guide the
Commission as they pondered what to
do about the blistering problem of
color TV.

Activities in the hue quiz centered
around Washington during the early
days of the trial, with the FCC Com-
missioners as the pace setters. CBS
felt that the gentlemen who will even-
tually say yes or no to the color idea
should have receivers as soon as the
test programs went on the air, and
thus models were dispatched to six of
the officials who were agreeable to the
look-in plan: Wayne Coy (chairman
of the Commission), Rosel H. Hyde,
Robert F. Jones, George E. Sterling,
Paul A. Walker, and Edward M. Web-
ster.

Installation in the government ex-
pert’s homes was followed by a setup
of some fifteen models in a building
in downtown Washington, where the
public could look in on programs com-
ing from WOIC. Admissions to the
showings were provided by compli-
mentary tickets available at such
points as a cigar counter at the May-
flower Hotel, assistant manager’s desk
at the Statler IHotel, desk and news-
stand at. the Willard Hotel, front
desk and newsstand at the Carlton

| Hotel, main floor desk of the Wash-

ington Post and the Walker building,
where the sets were located, and two
stations, WOIC and WTOP. Those
attending the public viewings were
asked to cite what they thought about
the quality, detail, and general pic-
ture impression.

In New York, the tests of a more
technical nature and conducted in one
of the CBS studio buildings, involved
a small group of viewers, looking in
on 10-inch screen models equipped

www.americanradiohistorv.com

with magnifiers providing a 12-inch
picture. In Washington, three types
of receivers were provided, with 7-
inch, 10-inch, and 16-inch basic pic-
ture tubes. The 7- and 10-inch images
were magnified to 10- and 12-inch
sizes, while the 16-inch tube had a
mask to reduce the image to about 13
inches and a magnifier to bring the
picture back to about 16 inches. The
smaller models were featured in the
public-viewing arrangements in the
Walker building.

The information sought from the
New York groups concerned such
problems as co-channel interference.
With a push-button at the viewer's
disposal to vote on the acceptability
of the picture as varying degrees of
co-channel venetian-blind effects were
introduced, CBS hoped to compile a
report on station spacing for both
color and monochrome allocations.
WOR-TV, cooperated in the test, sup-
plying a signal which was converted
by CBS into co-channel type of input.

The RCA public tests, which hadn’t
begun as this column was being pre-
pared, were expected to follow the
CBS pattern. Technical tests were,
however, under way, with the FCC’s
Laurel laboratories and the Condon
Committee, which is conducting an
investigation for the Senate Interstate
and Foreign Committee, scheduled to
receive direct-viewing 10-inch models.

Commenting on RCA4’s color expe-
riences, in a report to the FCC, E. W.
Engstrom said that from September
18 to December 30, 1949, a total of
409 hours of test operation on the
air were provided by WNBW and
KG2XCL, the former using standard
channel 4 and the latter an experi-
mental frequency in the 523 to 529
mc. band.

The usefulness of the public-poll
information, based on the one-system
viewing, appeared to be of little long-
term value, according to many observ-
ers. They declared that unless it be-
comes possible to view the systems in
a comparative way, the expressions
offered can mean little. Answers to
such important questions as color
values and eye comfort cannot be pro-
vided very readily by the average per-
son, these experts added.

When the consensus information is
compiled, it may contain the testi-
mony of one viewer who didn't have

RADIO & TELEVISION NEWS
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SERVICEMEN!

We'll Prove You'll Save
Time & Earn More with

PHOTOFACT!

pnat "‘

We'll send you absolutely

RE

any PHOTOFACT Folder
listed inthe Photofact Cumulative Index

NOW-—learn for yourself—at our expense—
how PnoTtoract makes your service work
quicker, easier, more profitable! Examine an
actual PHOTOFACT Folder. Use it. You’ll learn
first-hand why this indispensable service data
is used daily by over 35,000 successful service
technicians. You’ll discover quickly that no
other service gives you PHOTOFACT’s out-
standing advantages: completeness, accuracy,
uniformity and ease-of-use at the lowest cost
to you! PHOTOFACT alone is the only radio
service data prepared from laboratory analy-
sis of the actual equipment. Nothing in the
field equals Puotoract. Know the facts—get |
your Free Folder now. Examine it—use it—
compare it—learn why no modern service
shop can afford to be without PHOTOFACT!

NOTE: This FREE offer is limited to Service
Technicians. Attach coupon below to your

letterhead and mention the name of your
jobber. If you have no letterhead, send cou-
pon to your jobber. Experimenters and
others may obtain the Photofact Folder by
remitting 50c¢.

1

7
!
/
!
!
/

-
— -
-
s s

HOWARD W. SAMS & CO., INC.
2201 E. 46th St., Indianapolis 5, Ind.

[J Send FREE Photofact Cumulative Index
D Send Full Easy-Pay Detoils

| am a Service Technician:
[J Send FREE Folder for set model.......

| am an Experimenter:
[J Send Folder for set model. .. ..c..o0..
(50¢ enclosed)

e L L L L T Y Y

Name........ 0 QD O QGO OO L

Address. .. coveeeenieennannens |

Citys s onga 93 Zone. ...State. . ...

DRI SRl SS TR SR T
18

a CBS model, but rather one that was
built in a shop at home. Forrest W.
Killy of Roselle, N. J., reported the
color pickup news, declaring that he
was able to tune in on the colorcasts
by making some minor changes in his
set. He accomplished this, he said, by
first installing a switch to control the
horizontal oscillator of his model.
Turning this switch on reduced the
number of lines in the picture from
525, the black and white standard, to
405, used in color work. Then he took
some cardboard, and sheets of red,
green and blue cellophane, and con-
structed a pie-shaped disc about 12
inches in diameter, with alternate
layers of the red, green and blue cel-
lophane. The disc was hooked up to a
phono motor, whose speed was in-
creased to provide color resolution.
The wheel was then placed in front
of the picture tube, which he claims
provided good color pictures.
Although no official opinions on the
color tests were available from FCC
quarters, one member of the Commis-
sion did reveal in quite an explicit
manner just where he stood on the

issues. From color TV’s staunchest
supporter, Commissioner Robert F.
Jones, came the expressions, and

there were many, appearing before
a luncheon meeting of the American
Marketing Association at the Hotel
Commodore in New York City, the
Commissioner fired away at industry,
accusing them of delaying color TV.
He said that too many manufacturers
had spent little or nothing on color
research of their own or field testing
of systems proposed by others.
“Instead of offering us the results
of field tests,” he went on, “we are
offered new forms of advisory com-
mittees, committees which are but a
part of a general scheme which fre-
quently reminds me of the interlock-
ing directorates the public utilities
used in the heyday of that industry.”
The Commissioner pointed out that
in 1941, the National Television Sys-
tems Committee showed great inter-
est in color, suggesting that the art
should be encouraged and field tested
at once. Unfortunately, he added, the
war intervened with the steps that
were to be taken in advancing color.
But since the war's end, the FCC offi-
cial continued, there has been ample
opportunity to continue in the enthu-
siastic spirit shown eight years ago.
The Commissioner also directed his
anger at industry in a letter to Para-
mount Television Productions’ presi-
dent, Paul Raibourn, declaring that
the prexy had displayed a “debonaire”
attitude toward the art and a “lack
of work or at least enthusiasm” for
the color systems. The letter was in
reply to one from Raibourn which had
commented on Jones' questioning dur-
ing the hearings concerning the ab-
sence of the motion-picture executive.
The prexy indicated that he would be
very pleased to appear and offer his
opinions, and had not appeared earlier
since he had no new engineering data
to offer. The Commissioner noted in

www.americanradiohistorv.com

his letter that he hoped that when
Raibourn appeared he would not . . .
“join the parade” of the many who

oppose . . . “anyone who dares to have
a different view than the vested in-
terests.”

THE ANNUAL DINNER of the Fed-
eral Communications Bar Association
in Washington was the scene of an-
other sharp report on color, with color
enthusiast Senator Edwin Johnson
providing the views. According to the
Senator, an FCC decision in favor of
color TV standardization will be made
and the Condon Committee's report,
soon to appear, will . . . “fortify and
bolster the Commission’s decision that
we are ready for color television now.”
The Senator added that . . . “Since it
is generally agreed that color is prac-
tical, most emphatically the public in-
terest would not be served by waiting
until thirty million families have in-
vested upward ot six billion dollars in
black and white sets, before switching
to color.”

In reply to the blunt words from
Washington, industry announced the
formation of a new National Tele-
vision System Committee to help at-
tain industry-wide agreement on
technical developments needed for the
expansion of television to all sections
of the country and for the establish-
ment of basic standards which will
bring color television to reality.

Reporting on the formation of the
committee, RMA Prexy Raymond C.
Cosgrove said: “While color television
is not yet ready for commercial appli-
cation, laboratory development has
progressed to a point where pooling
of information and concerted action
from all sources is essential to crea-
tion of standards which will eventu-
ally bring it out of the laboratory
and controlled broadcast stage and
into the home.”

“Television manufacturers are eager
to present color to the public just as
soon as research and field testing have
made it practical for broadcasting and
home use, but not before,” Cosgrove
added.

“In the meantime, it is believed that
the National Television System Com-
mittee will be able to assemble the
data necessary to letting all sections
of the country enjoy the benefits of
television, and not just selected
areas,” the RMA headman concluded.

Guiding the new committee will be
Dr. W. R. G. Baker, who was chair-
man of the 1941 systems group which
drafted and recommended the FCC
standards upon which black and white
TV has been built. Assisting him will
be Don Fink and David B. Smith,
serving as vice-chairmen.

According to present plans, the
committee will cooperate closely with
the FCC during the allocation hear-
ings and will submit regular reports
to the Commission, in addition to
serving as advisors for the study of
special problems.

The NTSC of '50 should be the an-

(Continued on page 125)
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Automatic sealing machine for television picture tubes shown in the Sheldon
Electric Company’s Irvington. N. J.. plant. The “guns”, located at the right, are

it ler. The operator then places the
glass blank over the gun. In one stage as the machine and the holder revolve, gas
flames heat the glass. A battery of gas torches then cut and seal the end of the glass.
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MICROWAVE

By

Fig. 1. Standing wave detector used
in conjunction with a flap attenuator
(center) and cavity wavemeter (left).

Design, construction and use of standing

wave detectors in microwave measurements.

N alternating current may be rep-
A resented as a wave having a
change in voltage during a pe-
riod of time. When a transmission line
is not ideally terminated or matched
with respect to its load the alternating
current (radio frequency energy) re-
flects a portion of its energy back to
create “standing waves”. A “standing
wave” means that there exists both a
change in voltage with respect to time
AND with distance along the transmis-
sion line.
The voltage between nodal points of
a standing wave changes from positive
to negative values and back during the
time equivalent to one cycle of the r.f.
source. Notwithstanding the designa-
tion “standing wave”, the positions of
the maximum and minimum points
stand still while the voltage changes at
the r.f. rate. The value and nature of
the load determines the ratio of voltage
at maximum and minimum points along
the line, and also the position of these
maximum and minimum points. The
VSWR (Voltage Standing Wave Ratio)
equals the maximum voltage divided by
the minimum voltage. It is an indica-
tion of the ratio of mismatch of the
load impedance.

MARCH, 1950

The extremely short wavelengths ex-
isting above about 2500 megacycles
make it feasible to propagate energy
through wave-guide pipes of zonvenient
dimension. As a result, it has become
possible to develop test and evaluating
equipment functioning in a manner
which is both direct and obvious. One
of the most useful of these devices is
the Standing Wave Detector which is
part of every modern microwave test
and evaluating setup. It eliminates
speculation as to the degree of correct-
ness of theoretical results having to do
with reflection coefficients, power losses,
frequency, wavelength, impedance or at-
tenuation. It is a slotted wave guide in
which r.f. energy at microwave frequen-
cies present within the wave guide can
be detected at the center of the wide or
“a” dimension at any point in its verti-
cal plane and anywhere along its longi-
tudinal center axis.

Fig. 3 shows the energy distribution
in a wave-guide pipe of rectangular
shape operating in the TE,,, mode. This
mode of energy distribution exists when
a wave guide is more than a half wave-
length but less than a full wavelength
in width. If a slot is milled in the mid-
dle of the wide or “a” dimension of the

ENGINEERING DEPT.
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STANDING WAVE

SAMUEL FREEDMAN

wave guide, a traveling pickup probe
can detect the energy distribution of the
electric field shown as plus and minus
in sine wave fashion. The energy picked
up by the traveling r.f. probe will flue-
tuate in phase and amplitude in accord-
ance with this energy distribution. By
connecting this probe to a crystal recti-
fier or a bolometer device, enough en-
ergy can be picked up and transformed
to operate an indicating device such as
a microammeter or a cathode-ray oscil-
loscope.

Along each half wavelength pattern,
all the circuit equivalents specifically
provided by condensers and inductance
in the case of conventional lower fre-
quency techniques are simulated as il-
lustrated in Fig. 2. It is in reality a
microwave transformer making use of
inversion, capacitive, inductive and
transformation effects existing along
any quarter wavelength of any over-all
half wavelength.

Fig. 4 is further helpful in under-
standing wave-guide phenomena. Here,
a standard medium frequency broad-
casting station antenna tower (com-
parable with the probe in a standing
wave detector) radiates energy which
makes progress to other points on earth
by suitably angled reflections between
the ionosphere and the earth. Figs. 4A,
B and C simulate this in a piece of rec-
tangular wave-guide pipe. Fig 4A shows
total attenuation or no progress because
the pipe is too small for the wavelength,
or the wavelength is too long (fre-
quency too low) for that size pipe. It
is exactly comparable with the fading
out of radio reception when an auto-
mobile is in a tunnel, underpass or on
a steel bridge having overhead and side
framework. These are all wave guides
below cut-off because they are less than
a half wavelength in width. Fig. 4B
shows attentuation above cut-off with
energy able to propagate in the wave
guide. The wave guide is more than a
half wavelength in its wide dimension.
Fig. 4C shows still less attenuation as

3
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Fig. 2. Circuit equivalents in open or shorted wave guide transmission line.

Fig. 3. Energy. distribution in
a rectangular wave guide op-
erating in the TE,; mode.

the guide is increased further beyond a
half wavelength but kept less than a
full wavelength. The losses in transmis-
gsion go down as the wavefronts have

less points of reflection in making longi-
tudinal progress down the guide. Figs.
4B and C may be compared to mobile
radio such as used by police and taxi-
cabs where signals can be heard in the
same tunnel or underpass while broad-
cast reception in private automobiles
cannot. The 30-40 or the 152-162 mega-
cycle mobile radio bands have wave-
lengths sufficiently short so that it is
easy to develop more than a half wave-
length (cut-off) dimension in a tunnel,
underpass or bridgeway. The reduced
number of reflections per unit length
in the case of Fig. 4C means that more
effective energy will be taken up by the
load. The limit is where the guide width
exceeds a full wavelength in which case
the energy pattern shown in Fig. 3

REFLECTING LAYERS
ABOVE THE EARTH
a
b
<
<
Fig. 4. Comparison of low frequency skywave ¢
propagation and the propagation of microwaves N
of various frequencies through a wave guide.
4 ENGINEERING DEPT.
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divides itself into two or more (depend-
ing on how many wavelengths the guide
width is) as if there were two or more
wave guides of energy parallel to each
other. If there were two parallel pat-
terns, the probe traveling in a slot in
the center of the guide would be im-
properly placed for energy pickup,
since the electric field cancels out or is
zero at the mode boundary. The guide
would then be operating in the TE,,
mode, instead of the TE,, mode.

Free Space Versus
Guide Wave Length

A Standing Wave Detector measures
the VSWR (Voltage Standing Wave
Ratio) based on the wavelength inside
a wave guide. This is different than
the wavelength in free space for the
same frequency. A wavelength is the
distance between two points of identical
phase. This will vary with the cut-off
characteristic of the wave guide or how
much above cut-off frequency is the op-
erating frequency in a particular size
wave guide.

On page 32 is a nomograph developed
by the Federal Telephone and Radio
Corporation to compare free space
wavelength with guide wavelength. It
takes into account the “caterpillar” ef-
fect existing in a wave guide made up
of group and phase velocities. The
“group” velocity is the velocity of prop-
agation down a wave guide. This is less
than in free space because the energy
reflects from wall to wall in a wave
guide and has a longer path than the
actual length of the guide. It will al-
ways be less than the speed of light. It
is dependent on the frequency and in-
creases as the wavelength is decreased
for a given guide dimension, or as the
guide dimension increases for a given
free space wavelength. The ‘“phase ve-
locity” changes inversely to the group
velocity. It is always greater than the
speed of light or the velocity of prop-
agation in a wave guide. Its apparent
speed is the true speed divided by the
cosine of the angle between wall and
direction of travel in a wave guide as
shown in Fig. 5. The closer the fre-
quency is to cut-off in a wave guide,
the greater becomes the ratio of guide
wavelength to free space wavelength,
until finally at cut-off, the ratio is in-
finite and there is no wave propagated
down the guide which is measurable.

In a rectangular wave guide operat-
ing on the usual TEi, mode, the electric
vectors are parallel to one side of the
guide. The width dimension is meas-
ured at right angles to the electric
vector. It is based on the wide or “a”
dimension.

The cut-off frequency is determined
by the physical size of a wave guide. In
the case of the TE,, mode, the cut-off
wavelength will be twice the wide or
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“a” dimension of the guide. The max-
imum energy indication is definable in
a guide. However, at cut-off, the energy
is not definable because in that region,
the attenuation becomes very high or
infinite. Fig. 6 shows a typical attenua-
tion curve for a wave guide. It is based
on a guide having external dimensions
of 2” x 1”. Allowing for a wall thick-
ness of .064”, the internal or effective
dimensions are 1.872” x .972”. The at-
tenuation is infinite on frequencies be-
low 3154 megacycles for that dimension.
The lowest attenuation is just short of
twice the cut-off frequency or 6309
megacycles. If used beyond twice the
cut-off frequency (dimension larger
than a wavelength in maximum width),
it will double mode or develop two pat-
terns of energy in the guide to radically
change the energy distribution and
optimum probe points. In such events, it
will also bring the narrow dimension
(“b” dimension) of the guide past the
cut-off point so that it exceeds a half
wavelength to complicate matters for
a novice. The beginner in wave guide
techniques should confine himself to the
areas of least attenuation within the
TE.: mode before reaching cut-off
point for the TE:, mode.

The attenuation in a guide depends on
losses in the conductor and losses in the
dielectric (normally air). Losses in the
conductor depend on the inner surface
material of the guide which determines
depth of energy penetration. The bet-
ter the conductor, the less penetration
and the less losses. To keep efficiency
high, the usual metals employed either
as solid or plating are silver, copper,
gold, aluminum and brass. Compared to
silver, copper is 969, gold is 78%, alu-
minum 73%% and brass 50% as effi-
cient. Losses in the dielectric depend
on the dielectric constant of the mate-
rial inside the guide. The higher this
constant, the higher the losses. There
is nothing lower than air with a rela-
tive dielectric constant of 1. The group
velocity divided by the square of tRhe
dielectric constant gives the wavelength.
In the case of polystyrene, the dielectric
constant is 2.3 or close to that of air.
The advantage of a dielectric constant
higher than air is that it makes pos-
sible a smaller size guide for a given
frequency at the cost of an increase
in attenuation. If the guide can be
halved in dimension by the use of a
dielectric constant of four, then the at-
tenuation is approximately four times
that of air-filled guide with a dielectric
constant of 1.

Slotted Wave Guide
Transmission Line

Fig. 1 illustrates a simplified com-
mercial standing wave detector at the
extreme right coupled to a flap atten-
uator and a cavity wavemeter as used

MARCH, 1950

in a klystron-energized microwave test
setup. It is a slotted wave guide to per-
mit loose coupling of a traveling r.f.
probe to the internal energy distribu-
tion. The probe compares with an an-
tenna in Fig. 3 except that it can be
moved. A small fraction of the power
flowing in the wave guide transmission
line is extracted by the probe and con-
nects through a conversion device such
as a silicon crystal rectifier or a bolom-
eter heat responding device to a meter
or cathode ray indicating device with
or without amplification.

By moving the probe along the slot,
which is parallel to the axis of the
wave guide line, the field inside of the
wave guide can be explored. Because the
slot is cut so that it runs parallel to the
lines of surface current flow for the
electromagnetic field in an unslotted
guide, its presence disturbs the field
configuration within the guide by only
a minor amount. As illustraied for the
dominant TE,,, mode, the slot must be
located at the center of either of the
two wide walls of the guide (center of
“a” dimension). The slot should be
long enough to permit observation of
at least one maximum and one mini-
mum. At least a half wavelength is
necessary and in practice (particularly
on the higher frequencies) the length
should be sufficient to observe several
maxima and minima.

The slot affects the propagation con-
stant of the line as well as the char-
acteristic impedance. In practice, the
guide wavelength is not disturbed more
than about 19%. The electric field within
the guide can penetrate the slot with
some loss of power by radiation. The
effect is, however, small since the slot
acts as a wave guide far beyond cut-off,

DIRECTION OF
WAVE FRONT
TRAVEL
/1\47/ DIREGTION OF
& ! ; PROPAGATION
4
WALL OF
|" P‘l WAVE GUIDE

Fig. 5. llustration of why phase velocity
is greater than group velocity. In the
time required for the wave front to
move the distance L. the point of reflec-
tion has moved the greater distance P.
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Fig. 6. Attenuation curve between cut-off
points for the TEi» and TE:o. modes
in a 2” x 1” copper wave guide.

i.e. much narrower than a half wave-
length.

The discrepancy caused by the slot
is in the order of less than one per-cent,
and so is of small concern except for
the most precise calculations in the
case of advanced research and devel-
opment.

Standing Wave Detector

Fig. 9 shows the constructional de-
tails of a standing wave detector and

Fig. 7. Standing wave detector connected by coaxial cable to an amplifier and
indicating meter. Setup from left to right comprises a klystron tube mount
energized by a power supply and modulator in the cabinet. flap attenuator. cav.
ity wavemeter, standing wave detector, bidirectional coupler and tunable load.
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Fig. 8. Standing wave detector calibrated
in one division per temth of a millimeter of
probe travel. This unit uses 2" x X" wave
gulde for the 23.000 to 27.000 megacycle band.

Fig. 7 is a photograph showing its use
in a microwave evaluation set up for
some components under test.

In the best commercial models, the
wave guide corresponds to the open
hole shown in Flange I. It is machined
out of the main block from solid brass
stock to assure very close mechanical
tolerance and excellent rigidity char-
acteristics. Attached to the main block
bottom is a stainless steel dove-tail
and slide which in connection with a
rack and pinion arrangement permits
the carriage frame to keep correct posi-
tion so that the probe rides parallel to
the sides of the wave guide slot.

The traveling carriage has the fol-
lowing design provisions:

1. It can travel in either direction
without slack or play.

2. It responds to the least apparent
movement of the control knob such as
much less than a tenth of a millimeter
for which the scale is calibrated.

3. Longitudinal deviation is pre-
vented by the high ratio pinion and gear
arrangement controlled by rotation of
the control knob.

4. Lateral deviation is prevented by
means of the stainless steel bearing plate
which exerts pressure against the mov-
ing bearing surface attached to and
underneath the main block. Two allen
head set screws adjust and lock the
stainless steel bearing plate at optimum
pressure as determined by ease of car-
riage movement and elimination of lat-
eral deviation.

5. Vertical deviation is prevented by
having the carriage frame ride on a
closely fitted and carefully machined
dove-tail which, with the rack and
pinion arrangement below the wave
guide block, makes for very smooth
movement.

The traveling carriage includes a
wave guide with a Type 1N23 crystal
positioned for optimum coupling. A
1/200th ampere Littelfuse may be used
as a bolometer to replace the 1N23
crystal. The crystal provides much
greater sensitivity. A bolometer may
be superior when high standing wave
ratios are to be measured since it fol-
lows a square law characteristic over
a greater range of input power. The
rectified low frequency is taken out
from the coaxial connector by means of
a solid dielectric cable such as the type
RG-8/U. When the control knob is ro-
tated, the parts which travel are details
B,C,D,E, F,G,J, L, M and the crystal
.mount as well as the coaxial cable con-
necting to F.

The r.f. probe assembly comprises a
very fine wire that protrudes into the

Fig. 9. Detalls of a typical standing wave detector.
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main block slotted wave guide section
to couple the radio frequency energy.
This connects into a coaxial section
which couples into the wave guide on
the carriage where the Type 1N23
crystal or the bolometer is housed. The
coaxial section is tunable and is ad-
justed for optimum coupling to the
crystal by means of an adjustable nut
(detail C). The depth of the r.f. probe
is adjusted by means of the round metal
knob (detail D). Turning it clockwise
pulls the probe out while turning it
counter-clockwise will insert the probe
deeper into the slotted wave guide sec-
tion. The probe movement is independ-
ent of the tuning of the coaxial section
when the lock nut is tightened. A very
fine screw thread is used to vary the
depth of the r.f. pickup probe critical
amounts. The r.f. probe couples into the
cavity where the crystal or bolometer
detector is located. The coaxial line, of
which r.f. probe is an extension, has a
variable short circuit that enables the
pickup probe to present a very high im-
pedance to the main transmission line.
This minimizes discontinuity effects and
makes possible a maximum transfer of
energy.

Enclosed Standing Wave Detector

Fig. 8 shows a more modern stand-
ing wave detector. It contains physical
and mechanical refinements over that
described in Figs. 1 and 9. It is made
in a choice of sizes for each wave guide
dimension or frequency band.

Three steel balls roll on the top of the
main block and two on the sides. The
carriage is supported and guided by
these ball bearings which limit five of
its six degrees of geometrical freedom.
Only one degree of freedom is left, cor-
responding to rectilinear motion in per-
fect parallelism to the slot in the main
block.

The traveling carriage differs from
the other unit in that vertical devia-
tions and wobbling of the carriage are
prevented by the three top ball bear-
ings. These balls furnish 3 contact
points determining the plane of motion
of the carriage. The carriage is there-
fore compelled to move in a plane ex-
actly parallel to the inner surface of the
main block.

Lateral deviations are prevented by
the two side balls. The carriage is pres-
sured with constant force against these
balls by a spring arrangement so that
no play is possible. Since all friction is
rolling instead of sliding, the movement
of the carriage becomes exceptionally
smooth.

Interpretation of Resulis

While basically a standing wave de-
tector is used to measure amplitude and

(Continued on page 27)
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By ALVIN B. KAUFMAN

The design and application of force-sensitive links

giving high ouiput with conventional strain gauges.

of stresses and forces has come into general use within
the war years and the postwar period. There are many
applications in industry for this equipment which because
of mistaken ideas on cost, accuracy, and the skill required
in interpreting and using the equipment has deterred its use.

Generally speaking, applications require three pieces of
equipment. These are a power oscillator, amplifier, and out-
put or recording meters. This is the carrier system. Other
systems employ high gain d.c. amplifiers. This equipment
is required mainly where strain gauges are applied to exist-
ing machinery. In the majority of these cases the strain
gauge output signal with load applied to the equipment is
of such low level that amplification is required.

Where test equipment is constructed to be used with ma-
chinery the chances are that the equipment may be en-
gineered to supply a sufficient signal output to operate a
microammeter directly or a recording meter of the Ester-
line-Angus type, without any amplification, a d.c. power
supply being the only requirement.

The design of a system to indicate tension, compression,
or bending loads as indicated may vary quite widely in ex-
pense. The system to be described, however, has a material
cost of approximately one hundred dollars and a labor cost
depending upon the few hours that it takes to machine the
strain gauge force sensitive link or beam. With calibration,
over-all accuracy of 29 is possible.

This article will concern itself mainly with the design and
fabrication of force sensitive links capable of causing a
100 xa, meter to indicate full scale for forces of 3000, 9000,
and 27,000 pounds.

In fabricating a strain sensitive link there are a number
of factors to be taken into account. Solid bars are very
poor, possessing very little rigidity and being totally im-
practical for compressional loads. Generally speaking, tube
type construction is the best design where a force ring is
not used. This article will discuss only link type load in-
dicating devices. Where the link is used for tension loads
only, little care need be taken with the end holding design
of the link. For compression loads it is necessary to have
the link and equipment arranged so that very little bending
load is placed on the force link. Any bending moment can
be cancelled out by proper placement of the strain gauges,
and will not affect the compression force indications, but
excessive side or bending load can build up to the point of
destroying the link. The four strain gauges used in the
strain gauge circuit should be mounted on the link even
though only two can be active gauges. Where dummy gauges
are mounted separately they may not automatically tem-
perature compensate the bridge. With the dummy gauges
mounted cross-wise on the link, temperature compensation
is good. Laboratory tests indicate little change in the cali-
bration curve from room temperature to -65°F.

Another advantage of mounting dummy strain gauges

THE use of strain gauge equipment for the measuring
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Fig. 1. Illustration show-
ing the comparative size
of a typical strain gauge.

on the link to secure a temperature and side load com-
pensated bridge is a slight decrease of strain required to
give the desired galvanometer indication. This is because
when axial strain occurs in a member (tension or compres-
sion) it is always accompanied by a lateral strain of opposite
sign. Thus when a bar of metal is placed under compres-
sional load, besides becoming shorter it also increases in
diameter and circumference. The ratio of the lateral to the
axial strain is called Poisson’s ratio and is designated as u.
The value of u is usually between 0.25 and 0.33 for steel
and aluminum alloys. For our calculations 309% shall be
considered a fair value. As the dummy strain gauges are
mounted laterally on the link, the bridge output is increased
by approximately 30% due to the signal produced by
these gauges.

The photographs and drawings indicate that the link is
machined from a square block of steel to have a tubular
cross section and square forked connecting ends. The main
problem in designing the link is in calculating the area and
dimensions for the tubular “force sensitive” section of the
link, bolt size and clearances for the connecting ends being
standard stress procedure.

In calculating the strain applied to a strain gauge, axial
deflecticn formula applies whether the force sensitive link
is in compression or tension. This strain or deflection may
be found by employing the formula: dS = PL/AE where P
is the total applied load in pounds, L is length, A is cross
section area of the link (sq. inches), and E is the modulus
of elasticity either in compression or tension.

The modulus of elasticity generally is the same for either
tension or compression conditions, varying with some mate-
rials however. Steels generally run around 28 to 29 million.
Information on the proportional limits of materials and
general stress formulas may be found in a government
publication ANC-5a, Strength of Metal Aircraft Elements.
This may be obtained from the Superintendent of Docu-
ments, U. S. Government Printing Office, Washington 25,
D. C. for $1.25.

Electrically, strain gauges and recording meters must be

DEPT. 7
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Fig. 2. Strain gauge link control and balance panel.

selected before the calculations concerning the link can be-
gin. According to the strain gauge selected, either paper
or bakelite base, and the type of resistance wire, the gauge
will be rated at some “gauge factor”. Gauge factor is the
ratio of resistance change to strain. Most strain gauges
have factors of 2 to 38, that is, their resistance change per-
centage is two to three times the elongation in inches per
inch; Gauge Factor = (d R,/R,)/dS. This factor is important
of course in figuring the resistive change, per leg, in the
strain gauge bridge.

For devices requiring long term stability bakelite gauges
are recommended. The Baldwin strain gauge price bulletin
lists all types. These vary in resistance from approximately
one hundred to several thousand ohms. These gauges may
be purchased from Baldwin Locomotive Company, Phila-
delphia, Penna.

The resistance value of the gauge should be selected in
regard to the indicating meter’s internal resistance. For
this application one: milliampere meters have been used,
but microampere meters are usually required for the load
ranges and link design being discussed. A suitable microam-
meter is General Electric’s DP-9, a 0 to 100 pa. meter with
an internal resistance of 75 ohms. Strain gauges of ap-
proximately 50 to 150 ohms could be used with this meter.
As Laws indicates in his book “Electrical Measurements”
a mismatch of two to one causes but little loss of bridge
sensitivity. He also indicates that for maximum power or
galvanometer current the meter’s internal resistance should
be equal to the resistance in one leg of the bridge where
the four legs are approximately the same. Where it is not
desirable to use a % of 19 meter, as the DP-9, because
required accuracy is not high, then a Simpson Model 260
analyzer could be used. Its microammeter range is also 0-100
but its internal resistance is 2500 ohms. One thousand to
two thousand ohm gauges would be required and the bridge
supply voltage would be much higher than that required
for lower ohmage gauges.

In any case the wattage capabilities of the different
strain gauges regulates the maximum voltage that may be
applied to the bridge. This wattage rating is quite variable
depending largely upon the material the gauges are mounted
upon. Thus it is not possible to increase the meter reading
by raising the unbalanced bridge voltage by any large
amount to increase the galvanometer current. In most in-
stallations the gauge can dissipate one-half watt of power
without affecting the bridge operation.

Another important point is that an increase of meter
indication can not be had by jumping from a 100 xa. meter
to a 50 ua. meter, because the internal resistance increase,

8 ENGINEERING

usually accompanying the smaller scale meter, negates any
possible improvement.

Assuming then for calculation purposes that a GE DP-9
100 ua. meter will be used with Baldwin SR-4 75 or 120 ohm
strain gauges, we may start our calculations using the fol-
lowing formula from Laws, “Electrical Measurements” :

7. — I, (MP 4 NX) - n
" R, M+N+X+P)(M+N)(X+P)

This formula indicates the galvanometer current for a
given bridge voltage (or current) with an unbalanced
bridge, such as would occur with full load on the force link.
The total bridge current is calculated by the condensed
formula I = E./R, where R, is the parallel series resist-

ance of the bridge. Thus R, = (1‘1‘; _':: 1‘5)_}_(1;, _:_ ;;)

For simplicity all four legs of the bridge may be assumed
to be the same; in reality even under load they will vary
but a few per-cent. In this situation with four similar legs,
all of the above formulas may be dispensed with, the total
bridge resistance always being equal to the resistance of
one leg. Assuming a 10 volt bridge supply and determining
the bridge current would leave only one unknown, the value
of resistance of the active strain gauges or conversely (if
this were known) the galvanometer current.

The galvanometer current formula can be transposed to
secure the value of the unknown resistance of the active
strain gauges so that substitution methods need not be em-
ployed as indicated below:

_ ILNX—INX —I,R,N —~I,R, X —I,R,P—1,PX
y LR, +I,N +1,P +I,P

This formula may be revised again to a simpler form,
as only one bridge leg, the unknown M, differs from the
other three:

Ru

_LXX 2 (I,XX) — 3 (I,R,X)

LR, 4+ 2 (I,X) + IL,X
where X is the static resistance value of one leg of the
bridge, I, is the bridge current, and I,R, are respectively
galvanometer current and resistance.

As this formula can indicate the value of only one active
bridge leg, with the other three dummies, then the resist-
ance change indicated must be divided by two to indicate
the actual change occurring in one active gauge in the
bridge with two active legs. Thus the true dR, per active

Ry

RM statie _'RM loaded

2

The dR, calculated from this formula would be correct
where the dummy gauges were mounted separately from the
link, but as shown previously Poisson’s ratio otherwise in-
dicates that this value would be too high and the meter
would read 30% high. To compensate this a corrected
dR, must be made for further calculations:

dR, « 70
Corrected dR, = 00
and further mention of dR, shall be assumed to be the
corrected value.

After determining this value we come back to our
dS = PL/AE formula which can now be transposed or re-
vised to indicate the cross section area (sq. in.) required
in the tubular section of the link. As it is desirable to know
not the total elongation but inches per inch (strain) then
the L may be deleted from the formula and it may be re-
vised to read A = P/dSE. Here P would be the maximum
load, applied to the link (i.e. calibration load) and E would
be the material’'s Modulus of Elasticity. The strain (in
inches per inch) required to produce the correet strain
gauge resistance change is secured from the following for-
mula: dS = dR,/R,K where K is the gauge factor and dR,

gauge would be: dR, =
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is the change in resistance of one of the strain gauges, as
previously calculated. R, is the nominal resistance of the
gauge. There is little need to note that regardless of the
length of the strained area, the strain remains the same,
and that the tubular section of the link can be made any
length desirable.

Now that the area of the tubular section of the link has
been determined it is a comparatively simple matter to
calculate its ID and OD. For the design shown in the drawing
it was thought advisable to use a 8 inch ID which could
be drilled conveniently and then machine the outside. The
outside diameter for the given area may be found with the

following formula: OD = 1/ area of "2{ 8—24Link area

where area may be found with: Area = .7854d".

The material the link may be machined from may be
selected from ANC-5a or other references. It must have
a proportional stress loading in pounds per square inch
higher than the stress placed on the link so as to not
cause any permanent set in the material and consequent
change in calibration, with full load. Knowing the smallest
cross section area of the link and the pounds applied, the
stress on the material may easily be determined. This
would be: Stress (psi) = [Applied lbs (to link)]/[Sq.
inches (of link)]. Any steel of any heat treat can be used
so long as its Modulus of Elasticity is that of the value
used in the calculations. Therefore if it is necessary to
change steels because of exceeding the proportional limits
it would not be necessary to re-calculate if the new steel
or heat treatment did not affect the E.

When the link is machined it is necessary to hold the
tolerances quite close if accurate results are to be achieved.
A variation of plus or minus one thousandth of an inch on
these link diameters can cause the calculated results to differ
from empirical tests by several per-cent. It is preferable to
allow + or — tolerances in a direction that would, were
error present, make the link area smaller rather than larger.

In considering the design of the link it is better to err
in the direction of excessive sensitivity than lower sensi-
tivity. It is always practical to shunt the meter down and
secure full scale indication, but it is not always possible
to raise the meter reading. Either of these two conditions
can be corrected to a certain amount by varying the bridge
supply voltage.

There are a few practical notes that must be added to the
constructional section of this article to insure proper use
of the equipment. Electrically the bridge diagram shows
several resistors and a rheostat not needed theoretically
in a simple bridge circuit. In practical use a special network
must be used across one side of the bridge to allow balanc-

Fig. 4. (R) Practical schematic and
(B) basic bridge circuit for the link.
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ing of the bridge. The resistor and potentiometer R, and R,
allow any variation between strain gauges to be balanced
out. This balance is unaffected by bridge supply voltage
and is the first step in using the equipment. It is imperative
to balance the bridge with no load on the link. Frequently
loads may be indicated on the equipment, after just remov-
ing a hydraulic or mechanical load. Usually this indicated
load is true load, not an indication due to hystersis of the
link of meter. Before rebalancing under such a situation it is
necessary to loosen any mechanical connections to the link.

The first step in using the equipment then, calibration
or use, is to balance the bridge with no load on the link.

Variation of the bridge supply voltage or any change
in meter sensitivity can cause a change in calibration. It is
preferable therefore to include some circuit in the bridge
to allow setting of a specific voltage on the bridge and at
the same time insure that the calibration is correct. This is
accomplished with the aid of a series rheostat R, and a
calibrating resistor and switch R. and S wired as indicated
on the schematic. With full load on the link, the battery
rheostat is adjusted until full scale deflection occurs on the
meter. Not touching this rheostat, the load is removed and
S or the calibration switch is closed. A value of resistance
is then selected for B, which will give an on scale reading.
This resistor should be of the precision type, soldered in
place. The on scale reading is noted and it is then the
bridge’s calibration indication.

From that time on, after balancing the bridge, the battery
rheostat (Calib. Adj.) will be adjusted until the meter
indicates the “calibration point” with, of course, S closed.
Then the bridge will be ready to use, calibration checked
and bridge supply voltage set to the proper value.

As the force link may be used for compression or tension
and it is desirable not to use a zero center scale meter
and thereby secure higher accuracy, another switch was
added to the circuit allowing reversal of the meter leads
with reversal of the load sign.

(Continued on page 26)

Fig. 3. Mechanical truction of a typlcal strain

gauge link, The link is machined from solid stock.

%‘,2'-;“ !‘..__,:_ﬂr o1

Fig. S. Typical strain gauge with a protective felt pad hiding the strain sensitive
wires. A special cement is used to cement the gauge to the surface under test.
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U.HF TV
CONVERTER
DENIGN

By

NICHOLAS T. SIMOPOULOS

Design and development of a tuner
or converter for use in the u.h.f.
range of 450 to 900 megacycles.

¥ITH the forthcoming allocation
“/ of television channels between
450 to 900 megacycles, there
arises the problem of continuous track-
ing for television “front ends” at the
above frequencies. This article describes
a patented tuning unit which covers this
band.

The author had worked with wide
range tuners during World War II in
the Special Projects Laboratory at
Wright Field, Dayton, Ohio for pan-
oramic adapter use. As a result of a
study of the problem, a tuner was de-
veloped which gave a tuning ratio of
more than four to one.

The tuner described in this article

is a prototype of the onz to be put into
production. The tuning unit has numer-
ous possibilities, finding uses in fre-
quency meters, signal generators, and
frequency modulated altimeters, in ad-
dition to its use in the r.f. and local
oscillator sections of television receivers.

A purely mathematical treatment is
very difficult due to the fact that induc-
tance and capacity both change with
rotation of the rotor. The range of the
tuner is covered in a 90° angular change
of the rotor. An important advantage
is its simplicity of construction. There
are no wiping contacts.

A typical tuner installation in a con-
verter is shown in Fig. 6. A tuner for a

Fig. 2. Curve showing change in oscillator frequency vs. angular
position of rotor. Effects of added capacity are also indicated.
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Fig. 1. A tuner of the type
described in this article for
use in a signal generator.

signal generator use is shown in Fig.
1. A breakdown of the parts used in the
tuner of Fig. 1 is shown in Fig. 7. A
curve showing changes in frequency ver-
sus angular position of the rotor is
shown in Fig. 2.

The tuner used with the oscillator of
the converter shown in Fig. 1 measures
37% inches over-all with an opening of
%e” by 13" on either side of the center
web of the rotor. The outside diameter
of the rotor is %", and the spacing of the
rotor to stator is 0.007” on the radius.

A typical circuit diagram is shown
in Fig. 3B. A 6F4 type tube was used
in the oscillator circuit and worked
rather well in this application with some
exceptions. Planar type electrodes lend
themselves to easy mounting and low
lead inductances. A type 5767 “rocket”
tube was used on one tuner but due to
its cathode construction and size, did
not prove successful. A planar type tube
with straps brought out at the tube
electrodes (to reduce lead inductance)
would prove useful in conjunction with
these tuners. However, as mentioned
before, the 6F4 tube gives satisfactory
results.

Tuners may be made to track very
closely by adjusting the shunting capac-
ity of the tuner and if necessary the
angular position of the rotor. The tuner
has a bandwidth of approximately 5.1
me. Experimental measurements give
a Q of 70 at 360 mc.

Development models of the tuners are
available at present for experimental
use only.
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The equation governing the design of
these tuners is approximately:

6281 b
o 1.74 /‘/ B

tan

Refer to Fig. 5 where A\ is the wave-
length.

After a tuner is built with a specified
gap and tested (a curve drawn show-
ing frequency change versus angular
rotation), then knowing the length of
the tuner, we may plot I/\ versus rota-
tion. This curve now holds for a tuner
having the same diamentral dimensions
as the one tested. All that remains to
be done now is to find the required fre-
quency range of the tuner; knowing A
we may find [.

Typical data and a curve showing
I/\ versus angular position for a tuner
with 0.005 inch gap and a rotor whose
diameter is 0.612” and w dimension is
0.400” is shown in Fig. 4.

Antenna tuner gains of approxi-
mately two may be obtained by applying
the signal at the end bell and the cen-
ter of the tuner. The antenna tuner
may be made to track very closely by
adding capacity across the antenna (or
oscillator tuner). The effect of shunt
capacity on the tuner shown in Fig. 6
(0.007” gap) is shown in Fig. 2. It is
seen that the effect of shunting capacity
is very little at the low end of the tun-
ing range while at the high end the
effect of added capacity (AC) is quite
noticeable. The tuner may be made to
track still closer at mid-range by solv-
ing the equations:

6281 S b
tan A —1.74/‘/ o

and tan EESU 1.74 /‘/i
Az [22]

where A, and A, are the desired wave-
lengths at the low and mid-points of
the tuning range respectively.

a, and a: are the arc lengths of the
stator at the low and mid-point of the

Fig. 6. A typical tuner installa-
tion as mounted in a converter.
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Fig. 3. Circuit diagrams of (A) mixer and (B) oscillator.
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Fig. 4. Curve showing how the ratio varies with rotation.

tuning range. It should be remarked at
this point that these desired dimensions
are close approximations only; further
refinements are usually necessary.

An experimental unit was made avail-
able to a prominent manufacturer. To
check the tracking of the tuner, the gear

(Continued on page 21)

——
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i

Fig. 5. End and side sketches of
the tuner. showing how the values
of a, b. I. and w are measured.

Fig. 7. A breckdown of the various parts used in the
tuner of Fig. 1. A sketch of the tuner is shown in Fig. 5.
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By
HAROLD E. BRYAN

Several methods of obtaining crystal control of a
large number of channels using only a few erystals.

ity in transmitters and receivers

has become increasingly impor-
tant in the past few years. The tend-
ency toward the use of higher frequen-
cies, together with the increase in the
number of occupied channels, has made
the need for stability combined with
flexibility more and more apparent. For
example, in one of the v.h.f. bands there
are 280 channels, any one of which must
be instantly available to the receiver
operator. These channels are spaced at
intervals of 100 kilocycles, which re-
quires high stability and makes crystal
control almost mandatory.

Up until the last few years it has
been common practice to obtain the nec-
essary stability by means of low fre-
quency crystals, multiplying to the
desired output frequency. This works
fine from the standpoint of stability,
but leaves much to be desired in versa-
tility. If operation is required on six
channels, six crystals are required. This

T HE problem of frequency stabil-

is not too difficult a problem up to ten
or fifteen channels, but is impracticable
when operation is necessary on one hun-
dred or more channels. Not only would
the large number of crystals be expen-
sive and space consuming, but there
is not an unlimited supply of natural
quartz suitable for manufacture of the
crystals indefinitely.

In order to get around this difficulty,
the so-called frequency synthesizers, or
“crystal savers”, have been developed.
By means of these circuits, large num-
bers of crystal controlled channels may
be obtained with the use of a relatively
few crystals. The chief disadvantage
lies in the fact that in some cases very
complex circuits are required. In many
cases, however, they may be relatively
simple and inexpensive. Amateurs in
particular should be interested in the
application of crystal savers to their
problems.

Actually, there is nothing basically
new and startling about frequency syn-

Fig. 1. A crystal saver using the counter-comparison system.
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thesis. Crystal savers consist funda-
mentally of stable oscillators, frequency
dividers and multipliers, mixers, count-
ers and discriminators, all arranged in
the proper sequence to obtain a desired
result.

Generally speaking, there are two
methods in use for producing the de-
sired number of stable channels. The
first sets up a stable crystal controlled
monitoring system by means of which a
free running oscillator is maintained on
frequency by comparison with the crys-
tal frequency. The second method syn-
thesizes the required frequency directly
from crystal controlled oscillators.

Basically, the comparison system con-
sists of a low frequency crystal oscil-
lator, a free running oscillator, a mixer
and a discriminator-control circuit for
the free oscillator. The output of the
low frequency crystal oscillator is dis-
torted such that a large number of
harmonics is available for comparison
purposes. The free running oscillator
is then varied from some predetermined
low frequency limit and the number of
crystal harmonic zero beats passed by
it are counted. When the desired num-
ber of counts has been made, the dis-
criminator-control circuit is activated
and the variable oscillator is maintained
on frequency. This system is limited by
the number of counts which can be made
in a practical system. By using two
crystal oscillators for comparison, the
effective number of counts of the low
frequency crystal harmonics may be
greatly increased. If the high frequency
crystal frequency is ten times the low
frequency, then each count of a high
frequency harmonic corresponds to a
count of ten low frequency harmonics.
In practice, the prescribed number of
high frequency counts is made, followed
by the low frequency count to the con-
trol point. By this means, several hun-
dred channels are not difficult to pro-
duce. In commercial equipment, the
variable oscillator is tuned by means of
a motor and the count is made auto-
matically. It is to be noted that only
the low frequency crystal is in the cir-
cuit during the time the frequency is
being controlled.

By adding another crystal oscillator
and mixer, as shown in Fig. 1, another
factor may be added to reduce further
the number of counts required to estab-
lish a frequency. This third crystal os-
cillator is operated on one of several
frequencies. The number of channels
available then becomes the product of
the maximum high frequency count by
the maximum low frequency count by
the number of auxiliary crystals. If the
discriminator output is reversed, the
number determined above is doubled. It
is possible to establish in the neighbor-
hood of one thousand channels by means
of only a few crystals, using this system.

MARCH, 1950


www.americanradiohistory.com

One difficulty with this type of circuit
is that all control frequencies are pres-
ent at all times. Thus any disturbance
which could cause a change in variable
oscillator frequency greater than the
difference between harmonics would
cause the control to take place on an
adjacent channel. When this occurs,
there is no indication that it has hap-
pened, with the resulting improper
operation and consequent confusion.

An interesting circuit which makes
use of a variable oscillator is the “Drift
Cancelled Oscillator” developed by the
Collins Radio Company and used in sev-
eral of that company’s receivers.* The
basic circuit is illustrated in Fig. 4,
applied to the 108-136 megacycle band.
The circuit contains four mixers and
four i.f. amplifiers. Two of the mixers
and amplifiers are in the active receiver
section and the other two in what might
be termed a monitor channel. The first
oscillator is a free running variable
type operating at high frequency. The
output of this oscillator is mixed with
the incoming signal to produce the first
i.f.; and with a harmonic of a low fre-
quency crystal oscillator to produce the
second i.f. The output of this second
mixer is fed to a third, where it is com-
bined with the signal from an interpola-
tion crystal oscillator. This latter oscil-
lator operates at a number of frequen-
cies determined by the spacing of the
channels desired. The third i.f. thus
produced is fed to a fourth mixer, where
it is combined with the first i.f. to pro-
duce the fourth i.f. This latter fre-
quency is independent of the variable
oscillator frequency, since the latter is
cancelled out by the operation of the
circuit. The variable oscillator must
have stability only sufficient to maintain
its mixing products within the pass
bands of the first and second i.f. ampli-
fiers. Otherwise it is of no consequence.
Thus a channel is defined by a low fre-
quency crystal oscillator harmonic and
an interpolation oscillator crystal fre-
quency. Stability is therefore very high,
since in effect the drift and instability
of the variable oscillator is cancelled.
The only drift that remains is that of
the crystal oscillators and the incoming
signal itself. A total of 280 channels
can be set up using only 21 crystals with
this circuit.

There are many variables in com-
parison types of circuits making pos-
sible almost an infinite number of differ-
ent combinations to produce certain
results. The equipments are often quite
complex, however, and therefore lend
themselves more readily to commercial
than to amateur applications.

The direct synthesis method may also
involve very complex circuits if carried

_‘ “The Drift Cancelled Oscillator’’—The Collina
Signal (Collins Radio Company}—April, 1947,
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Fig. 2. Block diagram of a basic frequency synthesizer.

to extremes. For limited applications,
however, relatively simple and straight-
forward designs are possible. The basic
circuit is illustrated in Fig. 2. A single
crystal oscillator is used, from which
various harmonics and sub-harmonics
are derived. Usually the sub-harmonics
are one-tenth, one-hundredth, etc., of
the basic frequency. The output of each
divider is distorted and followed by a
harmonic selector. The signal selected
from the lowest frequency chain is
mixed with that selected from the next
higher chain, etc., until the final mixing
is accomplished with the selected har-
monic of the basic oscillator. The num-
ber of channels is limited by the num-
ber of divisions and harmonics thereof,
and by the practicability of using the
lower frequency derivations. It is not
impossible to set up channels spaced by
one kilocycle by this means. At high
frequencies this may represent a large
number of channels. In any event, all
channels set up are derived from the
basic oscillator and consequently have
its stability and accuracy. Since it may
be compared with the standard fre-
quency transmissions from WWYV, very
high accuracy may be obtained.

The principal objections to this type
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Fig. 3. Synthesizer producing channels
at 10 kc. spacing from 3800 to 3990 kc.

of circuit are to the large numbers of
tuned circuits required and the initial
setting-up complications. Otherwise the
method provides very reliable and satis-
factory operation. Due to the physical
bulk involved, these synthesizers have
generally taken a back seat to the com-
parison methods when large numbers
of channels are required, except in labo-
ratory measuring equipment, in which
the greater stability of the frequency
standard is desired.
(Continued on page 27)

Fig. 4. Drift-cancelled oscillator in 108-136 mc. receiver: 280 channeld spaced 100 kc.
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Fig. 1. Typical r.d.
terminal of micro-
wave link showing
transmission line
connections. Outputs
of individual units
are connected to a
flexible, dielectric
coaxial cable, which
in turn is connected
to air-dielectric lines.

A discussion of mmethods of transmitting microwave
energy, with particular emphasis vn wave guides.

RANSMISSION of energy at mi-
I crowave frequencies is effected
through the propagation of elee-
tromagnetic waves. Transmission lines,
used at these frequencies, therefore
function primarily to guide these elec-
rromagnetic waves and the study of
these lines is closely linked with wave
theory. As a matter of fact, at the
higher frequencies (about 7000 mec. and
above) it is possible to confine micro-
waves to such a narrow beam that
transmission of energy from one point
to another can be achieved efficiently
without the use af physical lines. This
article will be concerned with the prac-
tical problem of how to select the op-
timum transmission line system for any
given application. Sufficient theory will
be introduced to enable the engineer io
understand the reason for the choices
involved.

14

As irdicated in the introductory arti-
cle to this series, “Microwave Tech-
niques”, two basic types of transmission
lines are used, i.e., coaxial lines and
wave guides. Coaxial lines are nor-
mally used for frequencies up to about
2500 n1e. This figure is based upon a
number of factors including size, atten-
uation, and cost of the lines. It will be
shown that the size of the wave guides
(such &s those shown in Fig. 4) varies
inversely with frequency (hence they
are employed almost universally for fre-
quencies above 2500 me.) while the size
of a coaxial line increases with fre-
quency Ior constant attenuation, all
other factors remaining equal. At about
2500 me. the size of the coaxial line is
increased te the point that it becomes
comparable to a wave guide designed
for this frequency, for equivalent line
attenuation.

ENGINEERING DEPT.
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MICROWAVE
TRANSMINSION
LINE

By J. RACKER

Federal Telecommunication Laboratories

At microwaves, transmission lines
may be used for one of two functions.
The first is the one normally associated
with transmission lines and that is for
the transfer of energy from one point
to another. Sections of these lines can
be used to obtain inductive and capaci-
tive reactances, transformers, and fil-
ters. This aspeot will be considered
separately in the next article. This arti-
cle will cover the use of lines for the
point-to-point transmission of miecro-
wave power such as would be required
to connect transmitter to antenna, or
antenna to receiver.

Coaxial Lines

Coaxial lines are familiar to most en-
gineers since they have been used exten-
sively in FM and television as well as
other u.h.f. applications. Since they are
used extensively, a large number of
standard type cables is available at rea-
sonable cost. Consequently coaxial cable
is used whenever possible. It is impor-
tant to understand the relationship be-
tween size, attenuation, power ratings,
characteristic impedance, etc., of these
cables, since in many cases the informa-
tion supplied by the manufacturer will
cover the u.h.f range only (up to about
500 me.) and it will be necessary for the
microwave engineer to estimate the line
characteristics at higher frequencies.

There are two sources of power loss
in a microwave line. One is due to the
line attenuation and the other to mis-
match either between line and load or as
a result of impedance variation within
the line. The attenuation of a coaxial
line is given by*:

ar=a, + a4 =

0-;?5(%_,_ )\/7-4- 2.78 vk pi . (1)

R.
D

where ar is the total attenuation
a. is the attenuation due to the
high frequency resistance of
the conductors
a4 is the attenuation due to the
dielectric losses
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R, & R, are equal to the ratios of
the d.c. resistance of con-
ductor used to the d.c. re-
sistance of copper

Z, is the characteristic imped-
ance of the line

d is the diameter of the inner
conductor

D is the diameter of the outer
conductor

f is the frequency in me.

p is the power factor of the
dielectric

k is the dielectric constant

The first part of Eqt. (1) is the at-
tenuation of the line caused by the high
frequency resistance of the conductors,
and as indicated in this equation, the
conductor attenuation increases as the
diameters d and D decrease, and as the
square root of frequency. In order to
keep the attenuation constant as the
frequency increases, it is therefore nec-
essary to increase the conductors’ diam-
eters. It should be noted that the ratio
of D/d must be kept constant for a
given characteristic impedance, and that
the inner conductor, having the smaller
diameter, contributes a major part of
the conductor losses.

The second part of Eqt. (1) repre-
sents losses due to the dielectric. In the
u.h.f. region the conductor losses are
the major part of the total line attenua-
tion. However, since the dielectric losses
increase directly as the frequency, in-
stead of as the square root of frequency,
a point will be reached in the microwave
band where the dielectric losses become
comparable and then exceed the con-
ductor attenuation. To reduce the dielec-
tric loss, the dielectric constant, k, can
be decreased. This is done by using air,
rather than the usual polyethylene, as
the dielectric. Air dielectric lines should
be used only when absolutely necessary
since they are more expensive, more dif-
ficult to handle (most are rigid instead
of flexible), introduce mismatch losses
due to discontinuities, and require spe-
cial dehydrating and constant pressure
apparatus to maintain uniform opera-
tion for all ambient conditions.

The power rating of a polyethylene
dielectric cable is a function of the max-
imum temperature which the insulation
can safely withstand. The power-han-
dling capability of the cable is limited
by the rate at which the cable can dis-
sipate the heat generated by conductor
and dielectric losses and is therefore in-
versely proportional to the line attenua-
tion. For the purposes of this article,
the following relation between power
rating and attenuation is sufficient:

P=K/er. ... ... ... (2)
where K. is a constant for any given
cable.

Knowing the power rating and atten-
uation of a cable for any u.h.f. fre-
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quency, it is readily possible through
the use of Eqgts. (1) and (2) to estimate
its power rating at any desired micro-
wave frequency.

Losses Due to Mismatch

It has been shown in the previous
article that when a line is terminated
in its characteristic impedance, no re-
flections occur, and all the power trans-
mitted down the line is absorbed by the
load. (Of course loss in power will re-
sult if the generator is not matched to
the load, but this factor is not due to the
transmission line. The assumption will
be made that the generator is matched
to the line.) However if the load is not
equal to the characteristic impedance,
reflections occur—setting up standing
waves—and losses due to mismatch re-
sult.

The ratio of reflected to incident
waves for any arbitrary load Z. is
given by:

Vi_Z2/Z. — 1
V. ZJZ. + 1

where V. is reflected wave vcltage, and
V. incident wave voltage. Since the load
may be complex, this equation may con-
tain complex quantities and the ratio of
V:/V: will not only give the relative
magnitude but also the relative phase
between the two quantities.

As power varies with the square of
voltage, the impedance being held con-
stant, the per-cent power reflected from
an arbitrary load is:

(3)

2

% power reflected = (%) X 100..(4)

Two special cases of this equation can
be considered. The first is for a load
impedance which is purely resistive but
not equal to Z,. The per-cent power re-
flected in this case is plotted in Fig. 2
for various ratios of R/Z,. The other
special case is for the load impedance
to be equal to a resistive plus a reactive

100

% MAXIMUM POWER
DELIVERED

YT R LR

0 00000000

<
E
@
(-]
~

Zo

Fig. 2. Variation of power transfer
with ratio R/Z, when the load im-
pedance has no reactive component.
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Fig. 3. Loss in power due to load
reactance when the resistive com-
ponent of the load is equal to Zo.

component, but the resistive component
is equal to Z.. In this case, Eqt. (4)
becomes:

% power reflected = (KZ) ==

on jXO :
5 (1 +—27)] s (5)
This relationship is piotted in Fig. 3 for
various values of X/Z..

The most direct method of determin-
ing power reflection due to mismatch
is to measure the standing wave ratio
of the line. The power standing wave
where 7, = voltage standing wave radio,

where 7. = voltage standing wave ratio,

Fig. 4. Several typical manufactured wave guide sections.
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Fig. 5. Per-cent power reflected
vs. standing wave ratio in power.

K
%l
== 0
TI
d

Fig. 6. Undercutting center conductor
where bead support is inserted to main-
tain constant characteristic impedance.

and the percentage power reflected from
the line is given as:

v, —1

% power reflected = —%
vV, 41

(7

This equation is plotted in Fig. 5.

The equations given above assume
that the line used is uniform and that no
mismatch occurs within it due to dis-
continuities. However, in air dielectric
lines where some insulating supports
such as beads or quarter-wave stubs
must be used to separate the inner and
outer conductors, discontinuities do ex-

ist at the points where the supports are
inserted. In this case, standing waves
will exist on the line even though it is
properly terminated. It is possible to
minimize this effect by spacing the
beads so as to cancel reflections and by
adjusting the D/d ratioc at the bead so
as to hold constant characteristic im-
pedance.

This is illustrated in Fig. 6. Manufac-
turers of air dielectric lines specify the
standing-wave ratio at the frequency
desired and this factor should be con-
sidered in determining whether a solid
dielectric or air dielectric line should
be used.

When a line is terminated in a load
which has both a resistive and a reactive
component it is possible to effect match-
ing by tuning out the reactive compo-
nent and “transforming” the resistive
to the desired value. To do this the input
impedance must be calculated to a trans-
mission line with arbitrary load Z,. This
has been derived' and is equal to:

_ Z, + jZ, tan gl

Zin
1 +jg~' tan gl

(8)

When Z, is a complex number this equa-
tion becomes difficult to solve. A trans-
mission line caleculator® (Emeloid Co.
Inc., Arlington, N. J.) based upon this
equation is available which greatly
simplifies impedance calculations. Using
Eqt. (8) a point must be determined at
which the impedance is purely resistive,
i.e., j term equal to zero. Then a quar-
ter-wave transformer is used to match
this impedance to that of the line.

To illustrate this procedure let us
consider an actual problem. A transmit-
ter with a 50 ohm output impedance is
to be coupled to an antenna whose im-
pedance at the transmitter frequency

Fig. 7. (A) Electric field configuration in rectangular wave guide (TE.; mode). (B)
Magnetic fleld configuration (top view) in rectangular wave guide (TE.; mode). (C)
Electric field (side view) for TE.., mode. (D} Magnetic field (top view) for TE,., mode.

(B)
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is 75 4 j25 ohms, a 50 ohm line is to
be used.

Solution: Determine value of tan gl
which will make the j term of Eqt. (8)
equal to zero. There are a number of
such points, the first is for tan gl ap-
proximately equal to 17.5° or for I about
0.036 wavelengths from the antenna. At
this point the input impedance is:

Zin = 1.75 Z, for tan gl = 17.5° (9)

To match this impedance with the 50
ohm line, a quarter wave transformer
with the following characteristic im-
pedance must be used:

Zow = VZ, Zin = V50 x87.5=64ohms
R N (¢1(0))
Fig. 9 depicts the matching section of
this system. It should be noted that -
matching is effected at one frequency
only though mismatch for nearby fre-
quencies is small. It is possible to in-
crease the bandwidth of such a system
by using two quarter-wave transformers
and matching in steps. For example, one
transformer would bring the 50 ohm
impedance up to 68 ohms, the second
to 87.56 ohms. The smaller the impedance
steps, the broader the bandwidth.

Wave Guides

In a coaxial line the current flowing
through the center conductor creates
the electromagnetic field which is prop-
agated down the line. In a wave guide,
with no inner conductor, the electro-
magnetic wave configuration is set up
by an input probe (which acts as an
antenna) and the dimensions of the
guide. If the dimensions of the guide are
not correct, the wave generated by the
probe will not be propagated down the
line. A wave guide is a high pass filter
which attenuates all energy below its
cut-off frequency.

The fields evolved in a wave guide can
be derived through the use of Maxwell’s
equations by a procedure similar to that
used for determining the radiation pat-
tern of an antenna; in this case the
walls of the wave guide provide the
boundary conditions. It is beyond the
scope of this article to present this der-
ivation, but a simple explanation of
how waves are set up in certain pat-
terns within the wave guide will help
the reader to understand wave-guide
calculations.

Consider the electric field that exists
between a pair of parallel plates due
to a potential difference, V, generated
across them. It is known from electro-
magnetic theory that the electric field
lines terminating on a perfect conductor
must be normal to the conductor sur-
face. The resultant electric field is there-
fore oriented as shown in Fig. 10A. If V'
is a sinusoidal function, the strength of
the electric field will vary as V and

MARCH, 1950


www.americanradiohistory.com

traveling waves will be sent down the
plates in the z direction.

When another pair of parallel plates
is placed at the sides of the former two
—to form a wave guide—a reorientation
of the electric field must take place since
no tangential component of the electric
field can exist parallel to the surface of
a perfect conductor. Therefore the elec-
tric field at the sides of the guide must
be equal to zero. One resulting pattern,
shown in Fig. 10B, is in the form of a
sine wave with maximum amplitude at
the center of the guide (in the XY
plane) and dropping to zero at both
sides. This pattern must be maintained
at any point along the guide in the
XY plane. A picture (Fig. TA) of the
instantaneous electric field in the guide
would then be a series of sine-wave hills.

This arrangement of the electric
field cannot be produced by any single
wave but requires two waves properly
phased, just as was described for the
short-circuited transmission line in the
previous article. In this case, the prob-
lem is three dimensional and the waves
involved are plane waves. This field ean
be achieved by two plane waves travel-
ing within the guide at the same time
as shown in Fig. 10C. For the purpose
of this illustration, the angle between
the wave guide walls and traveling
waves can be considered to be:

. A

sina = o (11)
It is readily seen that when A= 2a, a =
90°, or the waves are not propagated
down the guide but bounce back and
forth between the walls. For A > 2a, sin
a does not exist which indicates that
unless the wavelength of the wave is
smaller than 2a, it cannot be propagated
down the guide.

From electromagnetic theory it is
known that the existence of an electric
field in the guide which varies with
time develops a magnetic field which is
transverse at the center of the guide
but bends and becomes axial at the
sides. A top view of the wave guide
showing the magnetic field created by
the previously described electric field
is shown in Fig. 7B.

The original boundary condition re-
quiring the electric field to drop to
zero at the side walls could zlso be met
by a full sine wave configuration, rather
than a half wave. This pattern ecan also
be achieved by two plane waves, but,
in this case, the angle of the waves
with the walls can be considered to be:
(12)

. A

sina = —

a

and the cut-off wavelength, A, is equal

to a. The field configuration for these
waves is shown in Fig. 7B.

Another possible configuration con-
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Fig. 8. Some of the many wa » guide shapes available to
meet the mechanical requireme s of individual applications.

sists of the existence of an electric field
which is normal to the side walls. A
wave of this type will exist if the b di-
mension of the guide is large enough
to permit propagation. To describe the
various field configurations possible in
a wave guide, a system of modes and
subscripts has been evolved. Two basic
types of waves can exist in wave guides,
TE and TM waves. A TE wave indicates
that there is no component of the elec-
tric field along the z-axis, while a TM
wave indicates that there is no compo-
nent of the magnetic field along the z-
axis. A TEM mode is a wave in which
both electric and magnetic fields have
no z component. This latter mode exists
only in free space and in a coaxial cable.

TE and TM waves are given numeral
subscripts which represent the con-
figuration of the electric or magnetic
fields along the “a” and “b” dimensions
of the guide. TE),o represents a wave
with a half sine waveform (1) of the
electric field along the “a” dimension,
and no (0) electric field along the “b”
dimension. This wave is shown in Fig.
7A. The configuration shown in Fig.
7B is that of a TE.,, i.e. a full sine wave
along the “a” dimension (2), no (0)
electric field along the “b” dimension.
A TE,, wave is one which has an elec-
tric field in both “a” and “b” dimensions,
in each case in the form of a half sine
wave,

A wave guide acts as a high pass
filter. The cut-off wavelength varies
with the dimensions of the guide and
the different modes. The generalized
equation for the cut-off frequency of a
rectangular guide is:

4 (’") +G)

It has been shown that the electro-
magnetic waves traveling down the

fo ==

Ac (13)
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save guide do not follow a straight
ine but are reflected between the sides
f the guide at some angle «. The wave-
angth of the resulting field configura-
ion, such as the one shown in Fig. 7TA,
3 not the same as the free space wave-

ig. 9. Maiching a 50 ohm line to an an-
:nna having both reactance and resistance.

F‘l' .25 X—'i
Zotves 20280 P =
Zin——= '

ge.286 %, Re.036A b
-1 10
Zins 30 Zln-l.751ﬂJ:

2o+ 50

Fig. 10. (A) E field in pair of paral-
lel plates. (B) E in rectangular wave
guides. {C) Plane waves In guide.
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Fig. 11, Typical forty-five degree wave guide sections.
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Fig. 12. Field configuration for
(R) TMuo mode and (B) TEie
mode of a circular wave guide.

length X of the original wave, but varies
in accordance with the following equa-
tion:

A

/‘/ A'!:
where ), is guide wavelength.
The velocity of propagation down the

guide, equal to the frequency times the
guide wavelength, is:

(14)

S C
A 2
1—(x)
These parameters can be determined

for TE.,, mode from the nomograph on
page 32.

(15)

Vo= fh,=

Power Carrying Capacity and
Attenuation of a Rectangular
Wave Guide

The maximum power that can be
transmitted through an air-dielectric

wave guide will depend upon the max-
imum electric field strength than can
exist without breakdown. For the TEi,
mode the theoretical maximum power
that a wave guide can carry is:

P = (Ena)? X 6.63 X 10 X ab (%)(16)

where P is maximum power in watts
and En.. is maXimum permissible volt-
age gradient. This equation gives the
theoretical power and assumes that no
standing waves, due to mismatch, exist
in the guide.

A value of 15,000 volts per centimeter
E..; is usually used. This value has
been arrived at empirically and is used
by the Army and Navy in applying
power ratings to wave guides. Figs. 13A
and B show theoretical power rating
curves for two typical wave guides.

The attenuation of a copper wave
guide with air dielectric and for TE,,
mode is:

_0.001107

& copper — PO
(i) ()

V@ -

For metals other than copper, this equa-
tion must be multiplied by VR:, where
R, is the resistivity ratio of the con-
ductor used to that of copper. Curves
of attenuation versus frequency are also

(17)

Fig. 13. Peak power and attenuation vs. frequency of TE., mode in (A) 3" x 1}2”
wave guide and (B) 2 x 1” guide. Dotted lines represent the cut-off frequency.
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given in Figs. 13A and B. These curves
indicate that it is not desirable to oper-
ate a wave guide at frequencies close
to cut-off. The attenuation is high in
this region and decreases rapidly to
the point where it is fairly constant.

Circular Wave Guides

It is also possible to utilize wave
guides of circular form for transmission
of microwaves. In practice this type of
wave guide is rarely used because it is
very difficult—due entirely to physical
reasons—to maintain proper mode ori-
entation. However in some specialized
applications, such as when a rotating
antenna is used, it is advantageous to
use this type of guide. In these latter
applications, it is necessary to utilize
a “circular” type pattern such as the
TE,,; or TMo,; modes shown in Fig. 12.

The following relations describe the
characteristics of the circular guide:

a) Cut-off frequency (TE modes) :

W nym
fc =TD— . (188)
where D is the guide diameter and the

constant u’s,» is the mth root of the Bes-
sel equation J.’(u)= 0.
b) Cut-off frequency (TM modes) :

CU nym

7D

fe (18b)

where u.,» is the mth root of the Bessel
equation J.(u)=0.

¢) Wavelength and velocity of prop-
agation (same as for rectangular
guide)

d) Power Carrying Capacity (TM.,
mode) :
For D/2i <0.761,

) 2 DY .
P =(E ne)*x 0.5 X 10 x-;(—) (19a)
AV

For D/2x > 0.761,
P = (Emee)® X 0.75 % 10 * X D? (%)
. (19b)

e) Attenuation (TM,, Mode) :

=
00485 (fc)z db./4t.

D/2 4/(fL) i

Qcopper =

(20)

Choosing a Wave Guide

In order to operate a wave guide at
its optimum efficiency the dominant
mode is usually used. The dominant
mode is the lowest frequency mode that
will propagate down the wave guide.
In a rectangular guide, which is vir-
tually always employed, this mode is
TE.,.

The propagation of more than one

(Continued on page 27)
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The long arm of the Law is just that much longer
through the combined skill of Link-Vetric and Sylvania. In
designing this compact two-way radio for the Los Angeles
Motorcycle Police, one quality was paramount . . . faultless
performance under the toughest conditions. Nothing must fail
when the call comes through!

Link-Vetric uses Sylvania low-drain miniature tubes because
every step in their manufacture is quality controlled, ensuring
longer life under the most adverse conditions. From Regular Glass
Tubes to the famous Lock-ins . . . from Miniatures to tiny Sub-
Miniatures, Sylvania tubes give the perfection that can realiy
take punishment. Sylvania Electrie ProductsIne., Emporium, Pa.

SYLVANIA
ELECTRIC |

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES: LIGHT BULBS. PHI (AMPS ... :( :

Link Radio and

Highway bumps and rutted by-ways often
have o be taken at high-speed. Sylvania
tubes defy sudden shock, constant vibra-
tion. Maintenance work cul to a ndnimum,

Neatly installed either side of the rear
fender, the two-way radio keeps patrol-
men im constant touch with headquarters.
All police calls are nrgent calls .. . abso-
Iute reliability is essential. Sylvania tubes
are chosen wherever necessity demands
the highes! standards.

MARCH, 1950 ENGINEERING DEPT. 19

www americanradiohistorv com


www.americanradiohistory.com

MAGNETIC FLUX COMPARATOR

N.

Fig. 1. The completed flux comparator. The two comparator
bars may be seen protruding from the bottom of the case.

A simple device for comparing the flux in

an unknown magnet with that in a standard.

OR a number of years instruments
have existed which will permit
magnetic flux densities to be read

on a direct reading meter. This means
that it is possible to check generators
and motors for residual magnetism and
for many other magnetic flux deter-
minations to be made. One very prac-
tical use for a flux meter is determining
to what extent a ‘“charge” has been
placed on a magnet after attempting to
magnetize it. Applications also include
flux measurements of electric instru-
ment magnets, arc blowing chutes, con-
tactor blow-outs, d.c. relays, iron of
rotating machinery, voltage regulators,
air gaps under pole pieces of rotating
machinery, and studies of flux patterns
about irregular shaped magnets.
Depending upon the type of instru-
ment, direct readings in Maxwells and

Gausses may be obtained or, as in the
inexpensive instrument to be discussed
here, only magnetic comparison can be
made easily.

Three main types of instruments are
in use today for measuring flux. The
first is the ballistic galvanometer—
which today is out of favor, almost
completely, as it is very essential that
the discharge from the test or search
coil be completed before the galvano-
meter coil begins to move, as well as
the necessity of quickly observing the
deflection before the galvanometer coil
begins to return to zero. The second
method—the Sensitive Research Flux
Meter—is infinitely better as the search
coil may be moved slowly or rapidly
through the test area and the pointer
will remain at its final deflection. It is
essentially a galvanometer movement

Fig. 2. Steps to follow in rebuilding the 0-1 ma. meter for a flux comparator.
(A) The old magnet is removed. (B) Comparator bars are inserted to
replace the old magnet. (C) Circuit diagram of the complete comparator.
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which has no return springs whatso-
ever. Naturally when the search coil
is removed from the magnetic field the
meter is deflected to a certain scale
position, due to the electromotive force
set up in the search coil. The speed of
moving the search coil from the mag-
netic field has no effect on the scale
reading because there is negligible re-
storing torque. This instrument will
measure as low as FIVE lines per
square centimeter and as high as 50
MILLION lines per square centimeter
with an accuracy of 14 of 1%. This type
of instrument operates on the principle
that if a closed coil (the exploring
search coil) is rotated or moved in a
magnetic field, current flows in it owing
to the electromotive force produced by
the change in magnetic flux linked by
the coil. This instrument can be used
for many special purposes such as ob-
taining BH curves, determining per-
meability, measuring flux in a bar or
horseshoe magnet, determining the num-
ber of turns in an unknown coil, and
many other unusual purposes. Another
type of instrument, the General Electric
Gauss Meter, consists of an instrument
very similar in appearance to a small
D’Arsonval meter. The meter has a
probe coming out of the back varying
in length from one and a quarter inches
to five inches. The probe diameter varies
between .052 to .090 inches. The meter
is directly calibrated in Gausses from
100 to 5000 Gausses for full scale de-
pending on the meter selected. It is a
very useful instrument for production
testing of magnets and small magnetic
gaps as its tiny probe with small area
of sensitivity enables the flux to be
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measured at a single point in the air
gap or iron structure. This makes pos-
sible a detailed analysis of flux distri-
bution in any magnetic system. It also
has the desirable feature of being rela-
tively inexpensive compared to the other
instruments mentioned previously. Any
one desiring to purchase such an in-
strument would be wise to bear in
mind the use to which it will be put
rather than placing the dollar sign as
the mark as to which instrument is
best. This General Electric Gauss Me-
ter is considered an instrument for
high level flux measurements. Its op-
eration and design are simple. The in-
strument consists of a tiny magnet at
the end of a probe, which is mechanic-
ally connected to a pointer and restrain-
ing spring. When the probe is placed
in a magnetic field the tiny magnet
attempts to align itself with that field
and so moves the pointer against the
spring action. The amount of the de-
flection at that pcint when the magnet
is turned to give maximum deflection
is a measure of the field being explored.
Although the accuracy of this instru-
ment is probably plus or minus 5% it
has considerable use for exploring
small high intensity fields.

The instrument that the author be-
lieves is of possible use to industrial
as well as amateur personnel is the
Magnetic Flux Comparator. It may be
purchased but it is so simple in con-
struction and use that for many appli-
cations the instrument diagrammed
herein will prove to be more than ade-
quate. Magnetic comparison provides a
quick, easy, non-destructive method of
inspecting ferrous parts for quality con-
trol. Rods, bolts, springs, and small
fabricated parts can be compared with
pre-selected standards of the same size
and shape to detect a difference in com-
position, heat treating, or other char-
acteristics which alter the magnetic
properties. Quality built instruments
using a different method than shown
here will distinguish between steels
whose hardness differs by as little as
two points of Rockwell. One very ex-
cellent application for this magnetic
comparator is determining the magnetic
charge of various magnets. It was for
this purpose that the author constructed
the model shown. In this case the mag-
nets to be used were for Aluminum
Drag Cup tachometers. The assembly
and disassembly of these tachometers
were expensive of time and quite a
nuisance. But without a magnetic com-
parator this was necessary as some
magnets took a very high charge and
some none at all. Besides this, artificial
ageing was desirable to maintain reas-
onable calibration. With the magnetic
comparator as a check numerous un-
charged magnets were charged and then
discharged by a strong alternating field
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to a predetermined point. Following
this procedure the tachometer assembly
was a fast running job with no rejec-
tions and consequent disassemblies. The
unit described herein consists of a one
milliampere D’Arsonval meter and a
five milliampere meter. The one milli-
ampere meter had its horseshoe magnet
removed and two straight steel bars,
replacing the magnet, run out through
the instrument case. The bar material
should fit snugly against the remaining
pole faces. These two meters are in-
stalled in an aluminum or wooden case
with the two “comparator” bars ex-
tending through the case (see photo-
graph). The two meter coils are con-
nected in series and are supplied power
thru a 5000 ohm potentiometer, a flash-
light cell acting as the power supply.
A known magnet is placed against the
comparator pole pieces—thus supplying
this meter’s field strength. The calibra-
tion meter’s (5.0 milliampere) current
is noted when half scale reading is
obtained on the Flux Comparator Me-
ter. Substituting the ‘“unknown” mag-
net will give a deflection in proportion
to its magnetic strength, either above
or below this point. If full scale occurs
the ‘“‘unknown’” magnet has twice the
magnetic strength of the known mag-
net. Other readings can be calculated
as easily. If it is desired, a double pole
double throw switch can be applied to

he Flux Meter to eliminate turning
he magnet if it is incorrectly polarized.

inother feature is to raise the zero

et position of the Flux Meter so that

downscale movement can easily be
een when incorrect magnetic polariza-
ion occurs. Photographs and diagrams
ppear in the text of the article. =-@~-

V. H. F. TV Converter

Continued from page 11)

n the antenna tuner is loosened at the
et screw allowing the oscillator tuner
o remain stationary while the antenna
uner is allowed to rotate. A well
hielded generator should be used in
1aking measurements. To reduce radia-~
ion, a trimming condenser is inserted
a the mixer output lead. If the leads
re not short or making poor contact
n both edges of the plate connection,
purious oscillations are apt to occur.
‘he range covered by this unit is 520-
50 me. with a 55 megacycle i.f. A
N21A is used as mixer.

A circuit diagram for the experi-
iental unit is that shown in Fig. 3A.

A tuner covering the frequency from
60 to 750 mec. (calculated) is now in
rocess. These tuners show a great deal
f promise for the high band. It appears
t present that gaps of 0.010” and
.050” will be available at low produc-

ion costs. @
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TV USED IN MEDICAL EDUCATION

A new method of applying television
to medical teaching developed by Wil-
liam L. Norvell, manager of Remington
Rand’s television department, was re-

cently demonstrated during the Third
Annual Clinical Session of the Amer-
ican Medical Association in Washing-
ton, D. C.

With Vericon, a system of closed-cir-
cuit television, the visual images of var-
ious internal organs of the body can now
be televised for group study without
resorting to surgery. The system in-
corporates a special optical link de-
vised by Mr. Norvell and interposed
between the eyepiece of a standard
gastroscope and the pickup tube of the
television camera.

IRE SPRING CONFERENCE

Saturday, April 29th is the date set
for the Cincinnati Section of the Insti-
tute of Radio Engineers Fourth Annual
Spring Technical Conference at the
Engineering Society Headquarters in
Cincinnati.

The theme of the conference will be
“Television” and sessions will be held
morning and afternoon and exhibits
will be on display. The day’s proceed
ings will be climaxed by a banquet fea-
turing a prominent speaker.

TELREX APPOINTS ENGINEERS

Telrex, Inc., of Asbury Park, New
Jersey, has announced three recent ap-
pointments to its Engineering Staff.
Those appointed are: Dr. H. Giuliani
as Chief Chemical and Mechanical En-
gineer, Mr. Irvin Guttman as Chief
Electronics Project Engineer and Sales
Engineer, and Mr. Joseph P. Stephanile
as Associate Electronics Engineer.

Dr. Giuliani formerly conducted re-
search and development work at the
Sheffield Engineering School, Yale Uni-
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versity, and will direct many phases of
plant development at Telrex.

Mr. Guttman was formerly asso-
ciated with several prominent Elec-
tronies engineering firms as well as the
U. S. Signal Corps Laboratories in
Eatontown and Belmar in various en-
gineering capacities.

Previously engaged in technical and
engineering work with several Govern-
ment installations, Mr. Stephanile joined
Telrex in June and is conducting expe-
rimental work on new equipment.

DR. ULREY RETIRES

Dr. Dayton Ulrey, an early researcher
into vacuum tube design and well-known
as an administrator and teacher, has

retired as Chief Engineer of the Lan-
caster, Pa., plant of the RCA Tube
Department.

Dr. Ulrey’s contributions to radio
and television research include the de-
velopment of processes for creating
vacuum-tight metal-to-glass seals, the
vital principle used in today’s metal-
coned television picture tubes. He was
also responsible for important studies
in the production of high vacuum, par-
ticularly the absorption and evolution
of gases by glass and metals. Dr. Ulrey
is shown examining one of the many
intricate electron tubes which is the
result of his development work.

RCA has announced that Dr. Ulrey
will be retained as consultant to the
company.

REVISE WWV SERVICES

A new series of technical radio broad-
cast services over radio stations WWYV,
Beltsville, Md., and WWVH, Maui, Ter-
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ritory of Hawalii, has been inaugurated
by the National Bureau of Standards.

Revised services will not differ
greatly from those given in the past,
and include: (1) standard radio fre-
quencies of 2.5, 5, 10, 15, 20, 25, 30,
and 35 megacycles, (2) time announce-
ments at b-minute intervals by voice
and International Morse code, (38)
standard time intervals of 1 second,
4, and 5 minutes, (4) standard audio
frequencies of 440 cycles and 600 cycles,
(5) radio propagation disturbance
warnings by International Morse code
consisting of the letters W, U, or N,
indicating warning, unstable conditions,
or normal, respectively.

Radio station WWVH, recently estab-
lished in Hawaii, broadeasts on an
experimental basis on 5, 10, and 15
megacycles. The program of broadcasts
on the three frequencies is essentially
the same as that of station WWV.

Reports on reception are welcomed,
and further information on these serv-
ices, as well as forms on which to
submit such reports, may be obtained
on request from the National Bureau
of Standards, Washington 25, D. C.

10th ANNIVERSARY FOR WRGB

General Electric’s television station
WRGB at Schenectady, N. Y., recently
celebrated its 10th anniversary which
marked the beginning of a new, com-
pletely modernized station containing
the latest General Electric equipment
throughout.

The studio has been enlarged to make
room for a new master control room
which acts as a control center for the
entire system and is the distribution
point for programs from the local stu-
dio, network programs which are
brought from New York via the GE
microwave relay and from the WRGB
mobile pickup equipment.

At WRGB’s master control panel,
Stanley Godell is shown controlling the

quality of the photo being transmitted.
This control panel is part of the sta-
tion’s new equipment, including cam-
eras, control and transmitting equip-
ment made at the General Electric
Company’s Electronics Park plant in
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Syracuse, N. Y. Installation of the new
facilities was completed on the eve of
WRGB’s 10th anniversary.

TV TUBE PRODUCTION INCREASES

Sylvania Electric Products Inc., New
York, is expecting to set a new record
in television tube production in 1950.
With six television picture tubes per
minute now coming off conveyorized
production lines, production is r.ow run-
ning 3% times last year’s rate.

Photograph shows a cleaning and in-
side-coating station under a conveyor

in the Ottawa, Ohio, picture-tube plant
where both metal and glass tubes are
processed side-by-side.

Sylvania’s second new plant in Sen-
eca Falls, N. Y., is reported to be near
completion and both plants will produce
standard and “gray-face” tubes and the
new ‘“short” and rectangular-face types.

1.R.E. AWARDS

Announcement has been made of the
I.R.E. awards which will be presented
at the annual I.R.E. Convention in
New York. The awards and recipients
are as follows:

Browder J. Thompson Memorial
Prize, Joseph F. Hull and Arthur W.
Randals.

Editor’s Award, E. J. Barlow.

Morris Liebmann Memorial Prize,

Otto H. Schade.
Harry Diamond Memorial Award,
Andrew V. Haeff.

Medal of Honor, Frederick E. Ter-

man.

In addition to the above, thirty Fellow

awards will be presented.

REFLECTION OF RADIO WAVES

A system whereby radio waves are
being reflected around a mountain in
Pennsylvania has been reported by A.
A. Johnson, manager of central station
engineering for the Westinghouse Elec-
tric Corporation.

A microwave communication system
recently installed between a sub-station
and generating plant of the Pennsyl-
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vania Electric Company at Johnstown
has shown the reflection principle to be
both efficient and economical.

Since the sub-station and generating
plant were 12 miles apart with a large
hill between, microwaves were reflected
around it. In operation the microwaves
are beamed at a large aluminum re-
flector sheet placed some two miles from
the sub-station. This sheet, which meas-
ures 20 ft. square, is mounted on a
50-foot tower and is in the “line of
sight” of both the sub-station and the
generating plant. Microwaves striking
this mirror-like reflector are deflected
around the side of the mountain to the
receiving apparatus.

ELECTRON DIFFRACTION INSTRUMENT

An electron diffraction instrument
which can “see” film surfaces as thin
as two millionths of an inch is being
used in the development of new and
improved lubricants and catalysts at
the Cualifornia Research Corporation
(subsidiary of Standard Oil Company
of California) at Richmond, California.

The instrument, developed by General
Electric, is said to be the most sensitive
device yet developed for observing chem-
ical and physical changes in extremely
thin films. Before development of this
equipment, the only means of studying
these very thin films was by x-ray dif-

-action or chemical analysis, which
iow only one chemical composition.
lectron diffraction photographs will
sveal a very thin surface layer of an-
her material.

Shown is the GE electron diffraction
1strument in use. According to Cali-
yrnia Research engineers, the electron
iffraction method permits a truer eval-
ation of surface-active materials, and
1ay lead to the discovery of new lubri-
ants or lubricant additives. Another
nportant advantage of this method is
1e speed with which the analysis of
arfaces and thin films can be made.

AFEGUARD FOR ATOMIC LABS

An instrument which measures simul-
aneously the extent of beta and gamma
>ntamination on hands and feet of
10se engaged in handling radioactive
1aterial, while compensating automat-

(Continued on page 29)
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DECADE-INDUCTOR UNITS

The Hycor Company, 11423 Vanowen
St., North Hollywood, California has
announced four individual high “Q”

Decade-Inductor units to cover .001,
.01, 0.1 and 1 henry steps.

The four units may be connected in
series to form a four dial unit cover-
ing 11.11 henries in .001 henry steps.
High “Q” toroid coils are used through-
out to provide the features of high
“Q” and low pickup from external
fields.

Full information is covered in Bul-
letin “D” which may be obtained upon
request from the manufacturer.

PREDETERMINED ELECTRONIC COUNTER

A high-speed predetermined elec-
tronic counter which will count at rates
up to 60,000 per minute with absolute
accuracy and will reset instantaneously
without missing a count is now avail-

able from the Potter Instrument Co.
Inc., 136-56 Roosevelt Ave., Flushing,
N. Y.

The Model 133 Three-Decade Prede-
termined Electronic Counter shown will
predetermine any count from 1 to 999
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continuously and provide a high-speed
relay action each time the selected
predetermined count is reached. Other
models having capacities of 2, 3, 4, 5
and 6 digits are available.

I.LF. COMPONENTS

Seven new picture i.f. components
giving improved sensitivity, selectivity,
and response have been announced by
RCA’s Tube Department, Harrison,
N. J.

These new components are: Converter
Transformer, Type 202K5; 1st Picture
IF. Transformer, Type 202K6; 2nd
Picture I.F. Transformer, Type 202K7;
3rd Picture I.F. Transformer, Type
202K8; 4th Picture LF. Transformer,
Type 202K9; 5th Picture I. F. Trans-
former, Type 202K10; and cathode-
circuit trap, Type 202K11.

The use of a link-coupled, double-
tuned circuit between the converter

plate and the grid of the 1st i.f. tube
increases the sensitivity of the system.
These compact components are designed
for a sound i.f. carrier of 21.25 mega-
cycles and a picture i.f. carrier of 25.75
megacycles.

DETECTOR RECORDS MINUTE CURRENTS

The Brown Instruments division of
the Minneapolis-Honeywell Regulator
Company, Minneapolis, Minnesota, has
designed the Brown electrometer to
measure and record very small currents
like those developed in an ionization
chamber as a result of radiation.

According to reports, the instrument
has great possibilities for helping di-
agnosticians in the medical profession.
When isotopes are injected into a per-
son, this measuring instrument could
be used to trace the course of the
isotopes by detecting the location of
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the isotope rays. It is capable of meas-
uring to 100 millionths of a millionth
of an ampere.

A single instrument without any al-
teration has a hundred-fold variation
in currents which it will measure by
means of a range-changing switch.

RADIOACTIVITY DEMONSTRATOR

A radioactivity demonstrator for
science instruction which is safe and
simple to operate for use in high schools

and colleges, has been produced by the
Nuclear Instrument and Chemical Cor-
poration, 223 West Erie St., Chicago
10, Illinois.

The Model 1613 Demonstrator con-
sists of the basic counting instrument
which gives a visible, neon tube flash
and an audible “click” indicating each
disintegration, and an easy-to-read
meter shows the amount of radio-
activity. A twenty-eight page manual
which describes and explains graph-
ically how to use the accessories in the
complete setup is included.

PANEL INSTRUMENTS

The Marion Electrical Instrument Co.,
of Manchester, N. H. is announcing
their new Ruggedized line of electrical
meters said to meet performance re-
quirements heretofore unattainable by
conventional panel instruments.

Included in these performance re-
quirements are high shock testing with

the Ruggedized meter mounted firmly
to panels and subjected to 2,000 foot
pound blows in each of three orienta-
tions with respect to direction of ap-
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plied blows; extremely severe vibration
for six hour periods; and tumble test-
ing in a large compartmented tumbling
barrel for one hour.

Detailed information regarding the
meter and its performance may be ob-
tained in a new booklet by writing
direct to the manufacturer.

HIGH-SPEED D.C. RELAY

Stevens-Arnold Inc., 22 Elkins St.,
South Boston 27, Mass., is now offering
its Millisec Relay in 6-pole, double-
throw construction. Previously these
relays had been made in two sizes only.

The advance from two poles to six
poles was made possible by the avail-
ability of a 20-pin, hermetically sealed
header and a 20-pin octal socket. This
relay is claimed to have an operating
time as short as 1/3 millisecond.

Contact rating is 110 volts d.c.,, %

ISEC RELAY
P4t PEND

SFLVENS ARNOLD INC,
S0 BOSION, MASS.

ampere. The life expectancy varies from
22 million operations at % ampere to
100 million operations at 4 ampere.
Coils are wound for d.c. only.

KIT FOR BROADCASTERS

RCA Engineering Products Depart-
ment, Camden, N. J., has designed a
convenient kit which permits easy con-
version from a.c. to battery operation
for their Type BN-2A remote amplifier
and eliminates carrying standard “A”
and “B” batteries in a separate battery
case.

This new battery-container and cover,

which can be mounted on the unit in
place of the usual top cover, contains
an a.c. receptacle, a switch to select
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a.c. or battery operation, and a clamp
for holding two 6-volt “A’’ batteries and
four 67%-volt “B” batteries.

This battery pack will supply power
for the remote amplifier for 1% to 2
hours of continuous operation.

ELECTRON TUBES

Available now for distribution by
Sylvania Electric Products Inc., New

1_
{3
l
8

~—

York, N. Y. are three new electron
tubes suitable for a wide range of
industrial services where dependable
operation and a service life up to
10,000 hours is required.

The three types include 5691, a high-
mu twin triode recommended for voltage
amplifier use and supplied with series-
unit heaters; 5692, a medium-mu twin
triode with series-unit heaters suitable
for balanced d.c. amplifier, multivibra-
tor, blocking oscillator and resistance
coupled amplifier applications; and
5693, a sharp cut-off pentode designed
particularly for high-gain resistance
coupled amplifier service. The 5693 may
be operated with number 1 grid resist-
ance values up to 40 megohms.

DIELECTRIC HEATER

A pre-form heater which is auto-
matic, portable, and built for long and

dependable service in pre-heating, dry-
ing, sealing and processing plastics,
rubbers, and other dielectric materials
has been announced by the High Fre-
quency Heating Company, 143 Glen
Park Avenue, Gary, Indiana.

The new HFH 1.5 AH Dielectric
Heater is a bench machine operated
by a pushbutton or foot switch. For
preforming, one or several large or
small “pills” are placed on a loading

(Continued on page 30)
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CLARENCE 6. FELIX has been appointed Assistant to
the General Manager of the Crosley Division, Avco Manufac-
turing Corporation, Cincinnati, Ohio. Beginning in the en-
gineering department 22 years ago, Mr. Felix was named
product manager of Government radio during Crosley’s
full-time war production in 1941 and later became manager
of all Government products. He is a native Cincinnatian
and attended the University of Cincinnati.

NORMAN L. HARVEY, formerly head of the Applied Re-
search Branch of the Physiecs Laboratory of Sylvania Elec-
tric Products Inc., Bayside, N. Y., has been appointed direc-
tor of engineering at Colonial Radio Corporation. During the
war, Mr. Harvey served actively in research and develop-
ment on proximity fuzes, airborne electronics, and advanced
types of radar equipment. He is a senior member of the
IRE and associate member of the AIEE.

DPR. CUTHBERT C. HURD has been appointed director of
International Business Machines Corporation’s Applied Sci-
ence Department. Prior to joining IBM in March, 1949,
Dr. Hurd was a research head at Oak Ridge, Tenn. Dr.
Hurd, author of two books and several papers on mathemat-
ics and on educational philosophy, holds degrees from Drake
University, Iowa State College, and the University of
Illinois.

REAR ADMIRAL WALTER S. MACAULAY has been
appointed assistant executive engineer in the Knolls Atomic
Power Laboratory being operated for the Atomic Energy
Commission as part of General Electric’s Research Labora-
tory. Admiral Macaulay was formerly on the assistant
General Manager’s staff of the Nucleonics Department. He
is a graduate from the U. S. Naval Academy and received
his M.S.E.E. at Columbia University. ’

J. E. PAYNE has been appointed Manager of the Westing-
house Electric Corporation’s Central District and will super-
vise their apparatus business in Cleveland, Detroit, and
Cincinnati and will make his headquarters in Pittsburgh.
A graduate from the Alabama Polytechnic Institute as an
honor student with a degree of Bachelor of Science in
electrical engineering, Mr. Payne has been with Westing-
house since 1925.

€. A. PUTNAM, president of the Markem Machine Com-
pany of Keene, N. H., is now President of the National
Association of Manufacturers. Several years ago, Mr. Put-
nam joined the Markem Company, makers of the power-
driven marking and identifying devices used by radio,
television and electronic equipment manufacturers, as the
company’s sales engineer, traveling in the United States
and Europe. In 1929 he became the company’s president.
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Strain Gauge Link
(Continued from page 9)

The two active strain gauges should
be mounted as indicated on the photo-
graph and drawing, on the sides sub-
jected to any bending load. The dummy
gauges are then mounted crosswise, 90
degrees from the bending plane. With
the active gauges wired as indicated,
any bending load will cancel out. The
installation of these gauges is made
per the instructions and bulletins issued
by the Baldwin Locomotive Company.
Bulletin 279B in particular gives com-
plete step by step instructions for ap-
plying strain gauges. Roughly, the
gauges are cemented in place with spe-
cial glue after the surface has been
degreased.

Voltage regulated power supplies may
be used with such equipment. If so
there will be no need for the bridge
voltage regulating rheostat. The bridge
accuracy will, however, be directly pro-
portional to the regulation of the power
supply.

The description of the above equip-
ment stems from the design and use of
similar equipment at a prominent west
coast aircraft plant for the measure-
ments of loads on special devices. Hy-
draulic loads were being used, but it
was felt that the pressure gauges used
in conjunction with the hydraulic cyl-
inders were not always indicating true
loads, especially when the fluid move-
ment was at a high rate. Where the
gauge could have been tapped directly
into the cylinder this doubt would not

Fig. 6. Drawing showing location
of active and inactive gauges.
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have occurred. Calibration tests of a
special jig, using the strain gauge link,
did show up serious errors in the
hydraulic load computations, but only
as suspected at high flow rates. A re-
striction existed between the gauge and
the cylinder through the smallest of the
cylinder outlet connections and the con-
necting hose. This back pressure on the
cylinder became much higher than the
line pressure could indicate, as the
cylinder piston was forced down rapidly.
The strain gauge link operating di-
rectly from the mover can indicate true
load, whereas other devices such as
hydraulic cylinders and gauges may not
indicate binding loads in the cylinder,
jig, or other associated equipment.
D~

Crystal Savers
(Continued from page 13)

A circuit of the direct synthesis type,
adapted to the 75 meter amateur band,
is illustrated in Fig. 3. A 100 kilocycle
crystal oscillator is used to develop the
primary signal. This is applied to a
frequency divider, the output of which
is at 10 kilocycles. The latter is in turn
multiplied so that harmonics at 10, 20,
30, 40, 50, 60, 70, 80, and 90 kilocycles
may be obtained at will. These har-
monics are selected by means of a
switch and mixed with the original 100
kilocycle signal, producing an output
every 10 kilocycles from 100 to 190
kilocycles.

The 100-190 kilocycle signal is then
mixed with another signal at either
3700 or 3800 kilocycles to produce an
output every 10 kilocycles from 3800 to
3990 kilocycles. The 3.7 and 3.8 mega-
cycle signals may be obtained from
harmonics of the basic oscillator or by
means of auxiliary crystal oscillators.
The latter is probably the most eco-
nomical method for the amateur or ex-
perimenter since a distorter, an ampli-
fier and associated tuned circuits will
be required to derive them from the 100
kilocycle oscillator.

By increasing the complexity of the
circuit somewhat, outputs may be ob-
tained every 10 kilocycles starting at
3805 kilocycles instead of 3800. Adapta-
tions can also readily be made for other
frequencies and other amateur bands.
The main thing to watch in any of these
crystal savers is the production of spu-
rious signals. Since several mixers and
harmonic amplifiers are used in any of
them, such unwanted responses are easy
to obtain and sometimes difficult to
eliminate.

Frequency synthesis should be wel-
comed by those amateurs who demand
the stability of crystal oscillators but
at the same time wish a certain de-
gree of flexibility not economically at-
tainable with the usual methods of
crystal control. ~D~
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Standing Wave Det.
(Continued from page 6)

phase of the reflection coefficient in a
wave guide transmission line system, in
practice it has such additional uses as:

1. To measure effect of discontinuities
in any wave guide equipment.

2. To determine rectification char-.
acteristics of a crystal, bolometer or
other type of detector or rectifier.

3. To measure directivity of direc-
tional couplers.

4. To calibrate fixed and variable
attenuators.

6. For simple rapid quantity testing
of standard wave guide component pro-
duction.

6. For measurement of normalized
impedances.

7. To predetermine and experiment-
ally check position and dimensions of
matching irises and stubs. This may be
expanded to include any constriction
existing or developing in a wave guide.

Measurements are obtained in terms
of reflection coefficient K or Voltage
Standing Wave Ratio (VSWR). The
relationship between these values is as
follows:

VSWR —1
VSWR + 1

In the case of interpretations of the
results in terms of normalized imped-
ance, reference is made to a standard
impedance chart such as the Smith chart
used in advanced research and develop-
ment.

In measuring reflection coefficients,
the signal generator should be as stable
as possible and the probe should dis-
turb the fields in the wave guide the
least possible amount. The use of an
attenuator of not less than 20 db. pre-
vents the tube (signal generator) from
being affected by changes of the im-
pedance for a component under test.
The probe will least disturb the fields
in the slotted wave guide if minimum
probe depth consistent with the sen-
sitivity of the output measuring equip-
ment is employed. This is the reason for
tuning the coaxial structure connected
with the probe. It can thus be kept
small without decreasing the sensitivity.

Since little power is available at the
output terminal (coaxial cable connec-
tion), particularly with the use of an
attenuator in the test setup, it neces-
sitates sensitive measuring equipment.
This may be provided in the form of
either:

1. Use of an audio frequency ampli-
fier and modulating the signal gen-
erator by means of a square wave sep-
arately generated. A square wave
should be used instead of a sire wave
in order to avoid FM behavior.

2. The use of a sensitive galvanom-
eter (not over .001 microampere/mm

K =
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of scale deflection on a 10 cm. scale)
and c.w. conditions in the oscillator.

D

Mierowave Trans.
(Continued from page 18)

mode in a wave guide is undesirable as
it results in impedance mismatches for
the various modes; reflection and gener-
ation of spurious frequencies; and an
over-all loss in power. It is therefore
necessary to select the physical dimen-
sions of the guide so that only the de-
sired mode can be propagated.

For the propagation of a TE,,, mode
the “a” dimension of the guide should
be such as to fall between A/2 and A.
This can best be understood by working
out a simple problem. A wave guide
must be designed for the propagation of
a TE,,, mode at 3000 mc. (A = 10 cm.)
with maximum efficiency. The dimension
of the guide at the cut-off frequency of
3000 mc. would be:

_3x10*

9
3 X 10°= oz

; x—>5cm. (21)

However, we do not want to use a guide
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DISTANCE FROM MINIMUM TO SUSCEPTANCE

-3

2
NORMALIZED SUSCEPTANCE

Fig. 14. Plot of the distance from
minimum to susceptance (d,) vs.
the normalized susceptance (B).

with this dimension since the attenua-
tion is high. With a = 5 cm., the cut-off
frequency of the next highest mode,
TE:, is:

= 6000 mc. (22)

C.T.I. TRAINED MEN
ARE AVAILABLE!

Each month C.T.I. graduates ambitious
young men who have completed an in-
tensive course in Radio and Television
maintenance and repairing. Their train-
ing has been practical. They've learned
by working on modern ipment under
personal, expert supervision.

If you need a trained technician, we
invite you to write for an outline of our
course, and for a prospectus of the grad-.
uate. (No fees, of course). Address:

Placement Manager, Dept. P106-3
COMMERCIAL TRADES INSTITUTE

1400 Greenleaf ° Chicago 26
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Fig. 15. Use of susceptance B
to match load to wave guide.

and this mode will therefore not be
propagated for ¢ =5 cm. and f = 3000
me. However, if we increase the ‘“‘a

dimension to 10 cm., then the cut-off
frequency of the TE:, mode would be
3000 mec., and this mode could propagate.
We therefore choose a width which is
some point between ¢ = 5§ cm. and ¢ =
10 ecm. For minimum attenuation this
point should be as close to 10 cm. as
possible, consistent with bandwidth re-
quirements and allowing a safe margin.

The “b” dimension is subject to a
compromise on many points. It must
be small enough to eliminate the prop-
agation of “n” modes. It is made as
large as possible to minimize attenua-
tion and increase power handling capa-
bility. In practice the ratio of b to a
is kept to about 0.5.

Standard sized wave guides are avail-
able to meet virtually every applica-
tion. Table I lists the standard sizes
together with their wavelength range,
attenuation factors, and Army-Navy
type numbers.

Impedance Matching in
Wave Guides

The principles outlined previously for
matching coaxial lines apply also to
wave guides. Any obstruction placed
in the guide will cause reflection of
some of the energy, setting up standing
waves. Thus in effect such an obstruc-
tion can be considered to be an imped-
ance and since, in general, it cannot
absorb energy, it will be in the form
of an inductive or capacitive reactance.
The impedance of such an obstruction
can be determined by measuring the
magnitude and phase of the incident

and reflected waves and introducing
these values in Eqt. (3).

In order to do this it is necessay to
know the characteristic impedance of
the guide. The characteristic impedance
of wave guides has been variously de-
fined, and the parameter used in match-
ing problems is frequently called the

“specific wave impedance.” This im-

pedance is:

Zrs = V X 377

377 T for air (TE waves). (23a)

Zou= A/ 2 x 377%=

3717 % for air (TM waves). (23b)
2

Fig. 16. One method of connect.
ing two wave guides together.

The value of Z, obtained from these
equations is used for normalizing load
equations. (An equation is “normalized”
by dividing through by Z,, for example,
the normalized version of R + jX is
R/Z, + jX/Z:). In wave guide match-
ing it is more convenient to use admit-
tances, rather than impedances, and the
normalized input admittance, Y, to a
matched line is represented by ¥ =1
+ jB, where B is the normalized sus-
ceptance of the reflecting element. This
element may be the load or a matching
element simulating an inductance or
capacitance.

The following procedure is used to
match wave guides. Consider the system

Table I. List of standard wave guides and connectors.
Usable Connectors s
Dimensions | Army-Navy Wagéllté%z th| Wavelength Atitlerll)l::st;on
inches type number — range for db. /£t
| . TE1,0 (em.) choke flange s
124 x 3
x 0.081 walll RG-48/U 14.4 7.6-11.8 |UG-54/U |UG-53/U |0.012 @ 10 cm.
1 x2
x 0.064 walll RG-49/U 9.5 5.15-7.6 UG-148 /U[UG-149/U}0.021 @ 6 cm.
Mx1lg
x 0.064 walll RG-50/U 6.97 3.66-5.15 |UG-150/U c"t’;;;c“ 0.036 @ 5 cm.
S6x134
x 0.064 wall RG-51/U 5.7 3.04.26 |UG-52/U |(UG-51/U [0.50 @ 3.6 cm.
x 1
x 0.050 walll RG-52/U 4.57 2.4-3.66 |UG-40,/U |UG-39/U (0.076 @ 3.2 cm.
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illustrated in Fig. 15. The wave guide
is connected to the load and it is found
that a certain standing wave ratio -
(voltage) exists. A susceptance B must
be placed in the guide which is equal to:

—1

Then to match the load to the line
impedance, it should be placed at a
position determined by:

90 — tan™ IEI
A

2

where d, is the distance between the
reflecting element and a voltage min-
imum. If the reflecting element is in-
ductive (B is negative) it should be
placed at a distance d: on the load side
of a minimum, while if capacitive it
should be placed at a distance d: on the
generator side of a minimum. The dis-
tance d, is plotted against B in Fig. 14.

As a typical example of impedance
matching with a reflecting element,
consider a 1” x %" rectangular guide
with A = 3.2 cm. feeding a load that
gives a standing wave ratio of 5 to 1
in the guide. With the chosen wave
guide and wavelength, the wavelength
in the guide is A\, = 1.764" and A,/a
= ,96. It is desired to correct this mis-
match with a reflecting element.

1. From Eqt. (24) the susceptance
B must be equal to 0.82.

2. From Fig. 14 this susceptance
should be located at a distance d; = .070
A, = .123” toward the load (B is nega-
tive) from a voltage minimum. For
minimum frequency sensitivity the sus-
ceptance (usually in the form of a
window) should be placed as near the
load as possible, yet not so near that
there will be interaction of the higher
modes.

In this latter section as well as in
the section dealing with matching of
coaxial lines, the use of matching ele-
ments has been discussed, but the de-
tails of how to design such elements
have not been covered. This subject
will be covered in the next article in
this series entitled “Microwave Com-
ponents” which has been tentatively
scheduled for the April issue of RADIO-
ELECTRONIC ENGINEERING.
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THYOHS!

““RADIO-FREQUENCY HEAT-
ING EQUIPMENT? by L. L. Langton.
Published by Pitman Publishing Corp.,
2 West 45th Street, New York, N. Y.
196 pages. $3.75.

This volume deals mainly with the
generation and transfer of radio-fre-
quency power in a manner suited to the
needs of those having interest in radio-
frequency heating. The design of equip-
ment for radio-frequency heating is
also presented with some applications
of the technique. Reasons underlying
the advantages gained by using the tech-
nique in these applications are fully
discussed.

It is not intended that this volume
should be regarded as a handbook, and
the application of the technique is
treated in only a broad manner in
Chapters 9 and 10.

Equations of a somewhat unfamiliar
nature will be found in the book as the
author has not given a full derivation
of such expressions. However, the
reader should have little difficulty in
developing these expresions from a
study of the earlier mathematics in the
relevant chapters and with the assist-
ance of Appendix 1.

Of special interest to readers having
a second or third year knowledge of
electrical or radio engineering, is the
Design Section. Users as well as de-
signers of such equipment will find this
book of valuable assistance.

The author has suggested that this
entire volume be read thoroughly be-
fore the reader returns to those par-
ticular chapters which are of interest
to him.

C“TERRESTRIAL RADIO
WAVES” by H. Bremmer. Published
by Elsevier Publishing Co. Inc., 215
Fourth Avenue, New York 3, N. Y.

The initial form of this book was
written during the war years as a con-
tinuation of the work initiated by
Professor Van der Pol and the author
on the propagation of radio waves. The
considerable amount of work in this
field published since then made a revi-
sion of this work desirable.

It presents the treatment of math-
ematical-physical methods for the com-
putation of transmitter fields and de-
scribes how the electromagnetic field
of a radio transmitter can be computed
taking into account the curvature of
the earth’s surface.

The first part of this book deals with
the theory relating to a homogenous
atmosphere which concerns only that
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part of the field which is independent
of the ionosphere. The theory is then
extended for an inhomogenous atmos-
phere in the second part.

—~~ @

News Briefs

(Continued from page 23)

ically for background radiation, has
been developed by the RCA Engineer-
ing Products Department.

Designed by RCA under the Atomic
Energy Commission’s program to safe-
guard those engaged in atomic work,
the instrument is designated the EMA-
2B Hand and Foot Monitor. It consists
of a platform flanked by two posts de-
signed for installation in a passageway
where workers leaving the radioactive
area must pass through the aperture,
and a control cabinet which may be
installed in any out-of-the-way space
that is free from contamination and
excessive vibration.

SYNTHETIC MICA

As part of a broad program of fun-
damental research on fluorine-type ar-
tificial minerals carried on by the
National Bureau of Standards, Dr. Her-
bert Insley, Alvin Van Valkenburg, and
Robert Pike have successfully crystal-
lized synthetic mica. Under the spon-

sorship of the Office of Naval Research,
the synthetic mica phase of the program
has been carried out in cooperation
with the U. S. Bureau of Mines and
the Colorado School of Mines.

Because of the extremely high pres-
sures as well as high temperatures in-
volved in duplicating the conditions
under which mica is formed in nature,
the Bureau’s scientists are using flu-
orine as a crystallizing agent to grow
crystals of mica without using high
pressure. Although natural fluorine is
a gas, poisonous and difficult to control,
a group of synthetic fluorine compounds,
the fluorosilicates, provides a convenient
way of introducing fluorine into mica
synthesis.

Photograph shows flakes of the syn-
thetic mica being examined under a
binocular microscope to locate any struc-
tural defects. Impurities, gas bubbles,
faulty orientation, and incomplete crys-
tallization are revealed by this method.
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Clear crystals are selected for further
analysis.

ATOMIC WASTE RESEARCH

New York University College of En-
gineering, through its Research Divis-
ion, is currently actively engaged in a
project sponsored by the Atomic Energy

Commission which seeks to find solu-

tions for problems concerned with
atomic energy wastes.

Research assistant, Werner N. Grune,
is shown removing a radioactive speci-
men from its lead container with a set
of tongs in Carpenter Sanitary En-
gineering Laboratory at TUniversity
Heights.

MEASURING DEVICE

A new measuring machine which will
select in sequence the quantities to be
measured, make the measurement,
transmit these readings as far as de-
sired, and record them in numerical
form properly tabulated was recently
described at the Winter General Meet-
ing of the AIEE.

The machine was described in a tech-
nical paper entitled “The Metrotype
System of Digital Recording and Tele-
metering” presented by G. E. Foster
of the Metrotype Corporation. In de-
scribing Metrotype recording, Mr.
Foster stated that the machine combines
the electronic computer technique with
that of the printing telegraph and rec-
ords data by means of “log sheets.”

DAYTON IRE PICKS COMMITTEE

The board of directors of the Dayton
Section of the Institute of Radio Engi-
neers has announced the members of
the executive committee in charge of
the 1950 Dayton IRE Technical Confer-
ence to be held May 3, 4, and 5.

George Rappaport was named Presi-
dent, Harold V. Noble, Vice President,
Gerald C. Schutz, Secretary, and Gil-
bert H. Arenstien, Treasurer. Chair-
men appointed are as follows: Edward
P, Spandau, Arrangements Committee,
Paul G. Weigert, Exhibits Committee,
Emanuel A. Blasi, Program Committee,
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Albert O. Behnke, Publicity Committee,
and Mary Wheeler, Ladies Program
Committee. Chairmen for the publica-
tions and registration Committees have
not yet been announced.

ATTENUATION STATISTICS

Annual probability curves for the
expected duration and magnitude of
atmospheric attenuation at microwave
frequencies for both one-kilometer and
50-kilometer path lengths have now
been obtained by Howard E. Bussey
at the National Bureau of Standards.
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These attenuation statistics have been
derived from meteorological records, us-
ing accepted theoretical and experi-
mental coefficients for converting rain-
fall values into radio attentuation
values.

Microwave radio signals decrease in
intensity as they travel through the
earth’s atmosphere because of absorp-
tion and scattering by oxygen, water
vapor, or precipitation. The attenua-
tion increases sharply for microwave
frequencies above 10,000 megacycles,
and quantitative information on this
effect is important in the selection and
allocation of microwave radio frequen-
cies.

The curves shown here give the ex-
pected number of hours per year that
microwaves propagated over a 50-kilo-
meter path near Washington, D.C., will
experience rainfall resulting in attenu-
ation values of 10, 20, 30, 40, or 50
decibels in the microwave frequency
range from 10,000 to 50,000 megacycles.

DIGITAL COMPUTER MANUFACTURING

Dr. Samuel Lubkin, formerly con-
sultant to the National Bureau of Stand-
ards on mathematical, logical and en-
gineering phases of electronic digital
computers, has announced the forma-
tion of The Electronic Computer Cor-
poration with offices and plant at 265

30

Butler St., Brooklyn, New York.

Headed by Dr. Lubkin, the new com-
pany is prepared to build electronic
digital computers capable of multiply-
ing two thirteen decimal digit numbers
and obtaining an answer correct to
twenty-six digits in three one-thou-
sandths of a second.

The first practical machine of this
type was the ENIAC completed at the
Moore School of Electrical Engineer-
ing and now engaged in the solution
of problems at the Ballistics Research
Laboratories. The most recent one is
the Mark III Computer built at Har-
vard University and unveiled a few
months ago.

~

New Products

(Continued from page 25)

tray that slides into the heater. Heat-
ing is automatically started and con-
tinues for the pre-set time cycle.

The basic heater (less tray) also
supplies high frequency energy to bar
sealers, electronic ovens, special fix-
tures, and laboratory apparatus.

16’ PICTURE TUBE

RCA’s Tube Department, Harrison,
N. J., has announced the 16GP4, a short,
directly viewed, 16” picture tube of

the metal-cone type for use in television
receivers designed for it. A rounded-end
picture 11” x 148" is obtained by utiliz-
ing the full-screen diameter.

Having a maximum over-all length
essentially 5 inches shorter than the
16AP4, the new wide-angle 16GP4 offers
designers of television receivers greater
flexibility in chassis design and cabinet
styling, and makes possible greater
compactness. In addition, the 16GP4
permits economies in tube stocking.

The comparatively flat face of the
16GP4 is made of “filterglass” to pro-
vide increased picture contrast par-
ticularly in a lighted room. The new
design of cone-to-neck section makes
possible the design of a longer and more
efficient yoke than would otherwise be
practical. Other outstanding features
include an ion-trap gun which requires

ENGINEERING DEPT,
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only a single-field magnet, and a duo-
decal 5-pin base which permits the use
of a lower-cost segment socket.

MINIATURE TRIODE

A miniature triode, Type 6AB4, suit-
able for use as a grounded-grid r.f.
amplifier, frequency converter, or oscil-

lator at frequencies below 300 mega-
cycles is now available through distribu-
tors for Sylvania Electric Products,
Ine., 500 Fifth Avenue, New York 18,
N. Y.

Frequency range of the 6AB4 makes
it applicable for use in currently allo-
cated television bands. High frequency
performance is comparable to that of
types 6C4, 6J6 and 7TF8. It is supplied
with a 6.3 volt, 150 milliampere heater.

VIEWER FOR STYLUS POINT

Tape Recording Apparatus Company,
Box 221, Caldwell, N. J., has developed
the Shadowgraph which will give a 500
times magnified view of the two cross-
sectional profiles of the stylus point.

Other features include a perfect re-
producing stylus curve as a comparison,
a shaded screen for viewing, and a sim-
ple straight-forward focusing system

which allows movement of the stylus in
three planes. The instrument is en-
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closed in a leather-finished tempered
masonite case and occupies only 12%”
x 15” of floor space.

Additional information may be ob-
tained by writing the company direct.

TV COMPONENTS

Two new components for television
receivers have recently been offered to
equipment manufacturers by the Tube
Department of the Radio Corporation
of Americe, Harrison, N. J.

The first of these new components is
a sound-i.f. transformer Type 206K1
designed to operate at 21.25 megacycles
per second with the miniature sharp-
cutoff pentode 6AU6 as sound-i.f. am-
plifier tube. It is capable of providing
a voltage gain of
about 35 times be-
tween the grid of
one sound-i.f. tube
and the grid of the
following sound-i.f.
tube.

The second com-
ponent, a sound-dis-
criminator trans-
former Type 207K1,
is designed for use
between the last
sound-i.f. stage uti-
lizing a 6AU6 tube
and the sound-dis-
criminator stage em-
ploying the miniature twin diode 6ALS5.
This transformer can provide 0.08 volt
of audio output for each kilocycle of fre-
quency deviation from its operating fre-
quency of 21.25 megacycles per second,
when a 1-volt signal is applied to the
grid of the last sound-i.f. amplifier tube.

With these two components, a sound-
i.f. amplifier and diseriminator can be
designed to give an audio-voltage output
which is linear up to a bandwidth of
150 kilocycles and usable up to 300
kilocycles.

() e

BALL BEARING

A Micro Ball Bearing reported to
represent a 33% reduction in size from
the smallest of its type previously avail-

able in this country has been developed
by New Hampshire Ball Bearings, Inc.,
of Peterborough, N. H.

The bearing is fully ground, consist-
ent with precision bearing practice,
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measuring %" outside diameter by
3/32” wide, with a bore diameter of
5/64”, both diameters being held to
tolerances plus zero, minus .0002” from
the nominal.

Immediate uses of this bearing are
reported to be chiefly in the fields of
instrumentation and control, partic-
ularly in widely used “Synchro” and
“Servo” devices.

HIGH VACUUM CHAMBER

Pacific Universal Products Corpora-
tion, 168 Vista Avenue, Pasadena 8,
California is now offering a new and
larger high vacuum chamber for the

vacuum evaporation of metals and die-
lectrics.

Front surface mirrors, one of the
products of the new equipment, are in
increasing demand in nuclear work as
periscopes, for viewing radioactive proc-
essing, in television projection systems,
for viewing large screen picture tubes
mounted vertically, and for countless
mirror applications in electrical and
optical instruments.

Bob Frazer, Chief Engineer of Paci-
fic Universal Products, is shown super-
vising the equipment’s initial tests. En-
gineers confronted with problems which
lend themselves to high vacuum treat-
ment are invited to communicate with
the company.

CASTING RESIN

A casting resin designed specifically
for encapsulating subminiature elec-
tronic circuits has been developed by

PHOTO CREDITS
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Melpar, Inc., 452 Swann Ave., Alex-
andria, Virginia.
Melpak IV is recommended by the

manufacturers for audio or video ap-
plications where size, weight, tempera-
ture, moisture, or rough handling is a
problem. Especially noteworthy is the
wide temperature range of the resin
which is —85°F (ambient) to +320°F
(hotspot). Further information on this
and other Melpak resins will be sup-
plied upon request.

HIGH-FIDELITY SPEAKER

The Tube Department of the Radio
Corporation of America, Harrison, N. J.
has announced the 15-inch, duo-conc,

REA

HE |
high-fidelity speaker, RCA-515S1, de-
signed to provide exceptionally fine tonal
reproduction. It is particularly suited
for high-quality radio and television re-
ceivers, low-distortion reproducing sys-
tems, and broadcast station monitoring
applications.

The 515S1 speaker employs a unique
magnet structure and vibrating system
consisting of a dual cone, each section
of which is driven by its own voice coil
operating within its own air gap. The
two cone-sections are mounted in a
single housing and vibrate as a single
cone over the range of cross-over fre-
quencies centered at 2000 cycles per
second.

~A @)
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TEo: WAVES IN RECTANGULAR WAVE GUIDES

Nomoeograph for determining wavelength and group velocity
in a guide, knowing free-space wavelength and gnide width.
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Make Money in
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NOW IS THE TIME To Get Into This
Fast Growing Industry =Prepare For A
; you owe it to yourself to get the facts about my training. I have
' /] e trained hundreds of tnen to become outstanding service tech-
Led
j’” oM ’!}/au . ’N Yo UR or a successful Radio and Television business of your own—you
4 need the kind of training I offer! My training is practical and
SPARE TIME

B.G KITS o' down to earth. YOU NEED NO PREVIOUS EXPERIENCE,
training with many kits of parts I send you. This is the truining

that sticks with you and makes money for you on the job!
you how to make money in spare time doing interesting Radio jobs. Look at the useful
and valuable equipment you get while training with e (illustrated at left)—I send you
for Radio and Telev:sion servicing. You will perform over 175 fascinating experiments
while training. You will learn about Television—so that you will be quahhed to step
shop. I want you to learn all about my trair.ing—and that is why I urge you to elip and
mail the coupon below for my two big FREE Radio books. I emplay no salesmen—and
A profitable Radio and Television Service
build your small business. At left is pigtured
one of my graduates, Mr. Merrit C. Sperry
SERVICE BUSINESS FOR YOURSELF.

Learn at Fine Paying Job Or Your Own Business!
nicians—and I'm ready to do the same for you. Whether your
You'll be astonished at your rapid progress. [ start you with.
Radic Parts and Equ gment . . .
Get Paid For Spare Time While Learning
these 8 big kits of Radio parts and equipment and help you build step-by-step a power-
into this fast growing, profitable field. I also send you many valuable service manuals,
nobody will call on you. The important thing is to act now and get the facts.
Shop may be started with little eapital. I
of Fairmont, Minnesota in his own shop.
Each of the hundreds of Radlo parts 1 other items I send my students is
theirs "‘for {eips‘ You may uweglins vﬁg‘lpmc)nt in your Rg.d‘l(- and Televlslon l N D u s T RY B o o M I N G

H o M E If you want to get into Radio-Television and Electronics . . .
goal is a fine paying job in one of Radie's many branches—
basie fundamentals and give you plenty of practical shop-bench

Soon after you start training I send you my famous BUSINESS BUILDERS that show
ful 6-tube superhet radio, a 16-range test meter, plus other mighty-useful equipment
diagrams and my book telling exactly how to set up your own Television and Radio
will show you how to get started and how to
The way is also open for you to build a good
serviee wark and save many dollars Ly not having to buy expensive ‘'ready-

made” test equipment, Each of my & kits will help vou advance and learn You couldn’t pick a hetter time to get into Radio-Tele-
important steps in Radio ang Television servicing. vision and Flectronics. New Television stations are going THIS TRAINING
on the air to serve every major city—hundreds of new
CALVIN SKINNER LOREN D.SAUCIER AM and M Radio broadcasting stations are also on the AVAILABLE
of New Orleans, La. of Coloma, Mich. re- B 5 ieally every ¢ ity in A - All
tells us he makes $5 to ports that my trainlng air to serve practically every community in America,
$10 in spare time re- has made it possible for this creates new and };)m;:cr opportunities for the tra‘xned TO YOU UNDER
pairing radios. He is hlm to repair large man who knows Radio-Television and Electronics. Good
now alse working with numbers of Radio and Rudio and Television service men are needed NOW! THE G.l. BILL

Television receivers.

These Two Big FREE'
sy Radio Books .

his own Television set.

My Training Includes:

Radio Servicing

)
Te'?:’;:,!?:; i SPRAYBERRY ACADEMY of RADIO, Dept.25-G
FM Modulation -;,‘;;‘,fl,{;‘ﬂgmca";g’gr';y’O{‘P;o}, REE ! 111 North Canal St., Chicago 6, 1ll.

my big FREE hook, "How To
Make Money In Radio-Television
and Eleetronles.” Learn why my
really practical tralning is best of
all for you. Discover what's
ahead for you in the fast moving

Please rush my FREE copies of “‘How To Make Money In Radio-
Television and Electronies” and “llow To Read Radio Diagrams
and Symbols.”

Public Address
and High

Radto-Television and Elec- Name Age .
tronics Industry. No obligation. o€ B | (P EEEEETE BCOC0ODL D0 eesesbseeens
r"eq“en(y {)on't. delay—the l’ut\\ul'(’ '}s tgu
: . mportant to you. Mail the Address
coupon now —and count onme 1 AddTess....ooooiiiii. LT LT e kT 88800000
Applications SRR
(ofi(5y . A ——— N —— - State 000D QL00C 0o

( ) Check here if you are a Veteran,
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% FOR TURNOVER

Compare These General Electric Variable Reluctance

Cartridges With Anything On The Market!

NEW “BATON” STYLUS mp

provides unexcelled delicacy of tone for
critical ears. Dual-twist stylus assembly
{inset} permits higher lateral compliance
and improved tracking. Double damping
blocks filter out needle talk and mechani-
cal resonance. This new assembly now
included in. all types of G-E Cartridges.
RPX-040 ond RPX-041.

PROFESSIONAL VARIABLE mp
RELUCTANCE CARTRIDGE—

One of the mosf popular cartridges of the
G-E Line. Preferred by broadcast station
engineers for its smooth, wide-range fre-
quency response designed to match broad-
cast equalizers. Operates with any G-E
stylus, Model RPX-046.

%M car /zz/ /m W%&éfwf 272 —
GENERAL @3 ELECTRIC

e

i
- i
e

< TRIPLE PLAY CARTRIDGE

Ride the scles boom of this sensational
new G-E model! Plays all three types of
records without a change of posiiion in
the tone arm! A flick of the knob selects
stylus. Requires no cdjustment of tone
arm weight. Costs 25% less than the 2
cartridges il replaces! A hit with manufac-
turers and listeners alike! Model RPX-050.

OU can’t beat these
General Electric Vari-
able Reluctance Cartridges
for superb reproduction,
sturdy construction,
and low cost. That’s why

manufacturers, radio stations

and the listening public
everywhere continue to

select the G-E Cartridge
that fits their needs best.

You can get a bigger share

of the valuable replacement

business by stocking the
models shown here. Don’t
delay—place your orders
today!

PLENTY OF PROMOTION!

Ask your distributor for com-
plete 1950 G-E Parts Promo-
tion Kit! Counter displays, ad
reprints, full line sheets and
folders, everything you need
to sell more G-E speakers,
cartridges, parts and acces-
sories! Get it today!

Rig

The
Gengpn™ im,

D4y ‘Moo,
nm,l“:‘ur, o7

- p """’uﬁm""f
L --------- @xf\‘ '
General Electric Compan = ’rf T
g Section 930 ¢ > 4
! J Electronics Park % J
, Syracuse, N. Y. I
] i s u
- 2 end me latest informati :
..... on
? folder on the new G-E Bctoonnssttyﬁ{:‘ss S HGREIEREE J
i i
' AME. e crerean .
- e 2 1
ADDRESS, ., 50
B L ERTTrC— I
b o
. ] e, STATE......... ..
L X N e
A gy
B ey L. X I LN -.
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oo sell RAU I-AN D replacemenis.’

Here are the two greatest improvements in ommend them because they actually give cus-
picture tubes since the war —both available tomers better pictures than when their sets
from Rauland for your replacement business. were new—assuring customer satisfaction that
Leading jobbers and dealers prefer and rec- pays off in extra profits.

Rauland

LUXIDE

Screen Tube

e,

THE RAULAND CORPORATION

4245 N. KNOX AVENUE * CHICAGO 41, ILLINOIS

www.americanradiohistorv.com
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~ the New

PYRAMID

1

“Humid Seal”

(TUBULAR PAPER CAPACITOR)

Ruggedly built to
withstand undue
vibration and rough
handling

Outer tube
plastic impregnated

to prevent ~»
moisture-absorption

Light outer coat
of high-temp wax
provides

double protection

Each end
plastic sealed
against moisture

Leads anchored
securely in solid
plastic end

Type 85TOC “Humidi-
Seal” copocitors are
specially designed tor
85° C. operation, even
in the most humid at-
mospheres, and will mezet
the severe present-day
demands of endurance in
television receivers, auto
radios, ete.

WRITE FOR COMPLETE LITERATURE

Representatives and Distributors
throughout the U.S.A. and Canada

g‘ PYRAMID

PYRAMID ELECTRIC COMPANY

155 Oxford Street
Paterson, N. ., U.S.A.

TELEGRAMS: WUX Pcierson, N. J,
CABLE ADDRESS: Pyraomidusa

ALFRED C. VIEBRANZ is the new gen-
eral sales manager of the Electronics
Division of Sylva-
nia KElectric Prod-
ucts Inc., succeed-
ing George C. Con-
ner who is GSM of
the Photoflash Di-
vision.

Mr. Viebranz was
formerly govern-
ment sales repre-
sentative for the Electronics Division
at Washington. He joined the Sylva-
nia staff as sales engineer in 1946 and
during the war served as a lieutenant,
USNR in submarine service.

He holds a B.S. in Physics from St.
Lawrence University and later took
graduate work at the U. S. Naval
Academy and was graduated as a
communications engineer. He is a
member of the IRE, the Radio Tech-
nical Commission for Marine Services,
and the Radio Technical Commission
for Aeronautics.

¥ * *

AMERICAN STRUCTURAL PRODUCTS
COMPANY, a subsidiary of Owens-Illi-
nois Glass Company, has announced
that seventy-five per-cent of its tele-
vision bult production capacity will
be devoted to the new all-glass rec-
tangular bulb.

The increased production rate for
the new all-glass rectangular bulb has
been necessitated by the increased de-
mand for this type of television tube.
Approximately 33 per-cent of the
company's capacity was devoted to
production of the 16 inch tube during
January and 50 per-cent devoted to
14 and 16 inch production in Febru-
ary.

The company developed and intro-
duced the rectangular bulb late in
1949.

* * *

J. J. CLANCY of Fort Wayne, Indiana
has been named sales representative
of the northeastern Indiana and
southern Michigan territory for Web-
ster Electric Company. He recently
took over representation of the Radio
Merchandise Sales, Inc. line in Michi-
gan while continuing to serve R.M.S.
customers in Ohio, Indiana, and Ken-
tucky . . . ALLEGHENY HOME APPLI-
ANCE COMPANY of Huntington, West
Virginia will handle the Du Mont line
in the Huntington and Charleston
areas . . . W. BERT KNIGHT €O. has
been named manufacturer’s represen-
tatives for The House of Television,
Inc., New York. Working out of Los
Angeles, the Knight outfit will cover
southern California and Arizona . . .
Raytheon Manufacturing Company

www.americanradiohistorv.com

has appointed LAY AND NORD of Yak-
ima, Washington and TROJAN RADIO
COMPANY of Troy, New York as dis-
tributors for the company’s line of
receiving, television, and special pur-
pose tubes . . . SOUTHWEST DISTRIB-
UTING COMPANY has been appointed
distributor of Stewart-Warner Cor-
poration’s radio and television prod-
ucts in the Kansas City territory . . .
WALLACE SCHNITZER has joined the
Gerald B. Miller Co. of Hollywood as
an engineer in the company’s indus-
trial instrument division . . . Jobbers
in Ohio, western Pennsylvania, West
Virginia, and eastern Kentucky will
have J. R. DANNEMILLER ASSOCIATES
as their new jobber representatives
for the Utah, Inc. line . . . John Meck
Industries, Inc. has named TURNQUIST
BROTHERS COMPANY of Los Angeles
as franchise distributor for its line of
television and radio receivers.
*® * ®

EDWARD A. MALLING has Dbeen ap-
pointed to the post of sales manager
for component
parts in the Gen-
eral Electric Re-
ceiver Division at
Syracuse.

He will be respon-
sible for the sale
of parts to initial
equipment and dis-
tribution accounts.
This includes the sale of such items
as loudspeakers, television receiver

components, antennas, phonograph
tone arms, and the variable reluctance
cartridge.

Mr. Malling has been associated
with General Electric since 1935 when
he joined the Electric Refrigeration
Department at Nela Park, Cleveland.
Since that time he has served in the
Appliance and Merchandise Depart-
ment and the Electronics Department.
He has held several positions in the
latter department since being as-
signed in 1945.

* * *
MARTIN L. SCHER has been named
general sales manager of Motorola-
New York, Inc.,
New York distrib-
tor for Motorola,

Inc. of Chicago. | gy =
Prior to joining B diAl
Motorola, Mr. Scher o !

was for four years A
general sales man- ‘W‘
ager for Admiral

Corporation’s New

York distributing division and for the
Dale Distributing Company, predeces-

sor to the Admiral Division.
During the war he served as sales

RADIO & TELEVISION NEWS
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ZENITH Rapio CORPORATION

Eﬁ{ﬁf"’

o asic appacss
RS ZEMITHRAD®
8ERKSIaL 1500 - . RADIO s copLe

60®) DICHENS AVENUE CHiIcAGO 29 fLurnors

Dear Mr. 3impson:

Congratulationsy The Simpson Model
L8O FM-TV Genescope is the perZect instru-
ment for -he proper alignment of all FM and

TV receivers.,

says FRANK SMOLEK, In addition to providing all Zog

General Service Manager of Zenith : G v .
CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE

In oddition to providing all necessary signal sources, the new Simpson Genescope

incluces a high sensitivity oscilloscope of unique advanced design, complete in SIMPSON GENESCOPE CAN DO FOR YOU

every detail. Sensitivity 25 millivolts per inch. Wide band response to 3 mego- RANGES AMPLITUDE MODULATED
cycles or more. Equippec with a high frequency crystal probe for signal tracing. FREQUENCY MODULATED OSCILLATOR OSCILLATOR

AM ond FM oscillater sections previded with lorge, easy to read dials with Bond A—2-120 megacycles Bond A—3.2-16 megacycles
20-1 vernier control ond 1000 division logging scale. Revolutiondry, ingenious, Band B—140-260 megacycles Bond B—15-75 megacycles
Exclusice outpul termination provides for various receiver impedances, either Sweep width variable from zero ts 15

direct or through cn isclating condenser. megacycles Band C—75-250 megacycles

30% modulation at 400 cycles

Sweep rate 50 cycles per second
or unmodulcted

Step ottenuater for control of output. i >
Specially dedigned frequency sweep notor

Size: 227x14”x72". Weight 45 Ibs. Shipping Weight 54 Ibc. Continvously varioble attenvator Cortinvously variable attenuvator
DEALZR'S NET PRICE complete with Test Leads and Operator's Manual $375.00 Crystal calibiator—5 megacycles = .05% Visual method of beat frequency
Audio Oscillator 400 cycles indication

Modern FM and TV development and servicing requires HERE’S THESIMPSON—MODEL 479

the use of test equipment made to exacting standards. With TV-FM SIGNAL GENERATOR
this in mind Simpson offers you the Genescope with the as- o

suracce that everything possible has been done to make it the fi:‘:“s"’;s"":e"’;;“:d:'l“:'s';: :’:j:;;”i;::::
most accurate, flexible and convenient instrument available. with the exception of the oscilloscope.
The Genescope will render many years of uninterrupted service Size 177x14”x7,”. Weight 34 Ibs.
and always produce accurate results. Shipping Weight 40 Ibs.

DEALER'S NET PRICE with Test Leads
and Operator's Manual . . . . . $245.00

o

SIMPSOIN ELECTRIC COMPANY
5200-5218 WEST KINZIE STREET B CHICAGG 44, ILLINOIS
INSTAUMENTS THAT STAY ACCURATE In Camada: Bach-Simpson, Ltd., London, Ont.
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director for the Electronic Research Supply Agency of the
RFC where he was in charge of stockpiling critical elec-
tronic components.
* * *
H. JAMES TAIT was recently appointed Eastern States
regional sales manager for the receiver sales division of
4llen B. Du Mont Laboratories, Inc.
Mr. Tait, who has been with the Du
Mont organization for some time, has
been working out of the New York
Regional Sales Office, handling the
Bronx-Long Island territory. In his
new post, he will head receiver sales
activities in the states along the east-
ern seaboard from Maine to South
Carolina.
He will make his headquarters at the company’s offices
at 515 Madison Avenue, New York City.
* * *

RADIO MANUFACTURERS ASSOCIATION, in cooperation
with the Institute of Radio Engineers and the American
Institute of Electrical Engineers, is sponsoring a “Con-
ference on Improved Quality Electronic Components” to
be held in Washington May 9-11. Military and government
representatives will confer with the representatives of the
industry organizations.

New techniques for producing longer-life components,
especially for military, aircraft, and industrial electronic
equipment, will be discussed at the symposium to be held
in the new Department of Interior auditorium.

The symposium will give emphasis to the following
topics; improved quality of circuit elements for greater
dependability of electronic equipment, unitized packag-
ing as a means for greater dependability through simpli-
fied maintenance, miniaturization, particularly as ap-
plied to the unit package, and circuit elements compat-
ible with design requirements of the unit package.

* * *
PAUL B. H. SMITH was elected to the post of vice-president
and director of Zenith Radio Corporation of Canada, Ltd.
at a recent meeting of the directors of
that company.

The Canadian corporation is a sub-
sidiary of Zenith Radio Corporation of
Chicago and has headquarters in Wind-
sor, Ontario.

In addition to his new duties, Mr.
Smith will continue as general sales
manager of the company’s hearing aid
division, with headquarters in Chicago.
Previously, he was manager of the Canadian subsidiary
for a two year period. From 1935-1944 he was affiliated
with the sales, sales promotion, and public relations de-
partments of the Ford Motor Company of Canada in
Toronto and Windsor.

* * k
CHARLES A. GARDINER has been named treasurer of the
Hudson Wire Company of Ossining, New York. He joined
the company 20 years ago, and has been serving as con-

troller . . . JAMES M. SCALES is the new district sales
manager for the northwestern territory of Zenith Radio
Corporation . . . W. H. SALEE has taken over the post of

general sales manager of Janette Manufacturing Com-
pany, Chicago manufacturers of rotary converters and
gear-motors. He succeeds Harvey Klunder who resigned

IEIORL T . . . General Electric Company has made three new ap-
AMPHENOL | pointments in the Tube Division. E. F. PETERSON has been

§ ”” "l | named manager of sales, L. B. DAVIS is the new manager
i ) : | of the receiving tube division at Owensboro, Ky., and

K. C. DEWALT has been appointed manager of the cathode-

ray tube division at Syracuse ... JOHN D. SMALL was

elected vice-president of Emerson Radio and Phonograph
Corporation while ABRAHAM ROSEN was promoted from
| controller to assistant treasurer. A. A. VOGEL, assistant
controller, takes over Mr. Rosen’s former post . . . HUGO
SUNDBERG has been upped to the post of vice-president
and manager of Oxford Electric Corporation, Chicago
manufacturers of loudspeakers . . . Gertsch Products, Inc.
(Continued on page 96)

AMERICAN PHENOLIC CORPORATION s
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Sylvania’s NEW

Tube Testers

are one jump
ahead of
tomorrow!

MODEL 220

nce again Sylvania has anticipated radio and instruction. For the benefit of the customer, the
television developments. Sylvania’s new tube test- illuminated meter reads “GOOD” or “REPLACE”

ers, hoth counter and portalile models, are not
only capable of testing every modern recciving
tube . . . they are calibrated to Sylvania’s latest
tube production standards.

Experts in tube-testing have built this new in-
strument . .. but you don’t have to he an expert to
operate il. Counter clerks, uninitiated in radio
technicalities, can use it after a few minutes’

MODEL 219

InT

for all tubes, including diodes. Gas tests can he
made easily. It is the first tester with both circular
and linear subminiature sockets. The new fast,
smoothrrunning roll-chart is easily removable
from the {roni panel.

Modern stvling of both models tells even the
layman that your up-to-the-minute service is one
jump ahead of tomorrow!

A few more facts on what’'s NEW

ube Testers 219 (Counter) and 220 (Portable)

Novel voltage controls prevent tube damage
Switch-numlers correspond to tube pin-numbers
Switching arranged for eusiest operation

Exclusive clnnmeter-type indicator for shorts and leakage
Shorted tube reads “REPLACE”—no neon lamp

Double-size power transformer

NOTE ON “"KNOW-HOW'’
A comprehensive explanation of tube characteristies and tube
tester applications comes free in each Operating Manual.

C

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS
March, 19350 235
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Choose from this Complete Ceramic Capacitor Line

Your radio parts distributor can supply you with these BC Hi-Kap Tubular Ceramic By-pass and Coupling
Capacitors in the following values — all rated it 600 WVDC, flash tested, 1000 VDC. Packaged in cello-
phane cnvelopes, 5 of one value per envelope.

Capacity CRL Cat. No. Capacity CRL Cat. No, Capacity CRL Cat. No,
10MMF D6-100 120MMF D6-121 1,000MMF D6-102
12MMF D6-120 150MMF D6-151 1,200M MF D6-122
15MMF D6-150 T80MMF D6-181 1,500MMF D6-152
18MMF D6-180 200MM = Dé6-201 1,800MMF Dé6-182
20MMF D6-200 220MMF D6-221 2,000MMF D6-202
25MMF D6-250 250MMF D6-251 2,200MMF D6-222
27 MMF D6-270 270MM= D6-271 2,500MMF D6-252
33MMF D6-330 300MMF D6-301 2,700MMF D6-272
39MMF D6-390 330MMF D6-331 3,000MMF D6-302
40MMF D6-400 390MMF D6-391 3,300MMF D6-332
47 MMF D6-470 400MMF D6-401 4,700MMF D6-472
50MMF D6-500 470MM*= D6-471 5,000MMF D6-502
56 MMF D6-560 500MMF D6-501 5,600MMF D6-562
68MMF D6-680 560MM~ D6-561 6,800MMF D6-682
75MMF D6-750 680MMF D6-681 7,500MMF D6-752

100MMF D6-101 750MMF D6-751 10,000MMF D6-103

For other ceramic capacitor replacement needs, use CENTRALAB's line of
TV HI-VO-KAPS, KOLORDISKS and TC capacitors.

26 RADIO & TELEVISION NEWS
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Myr. Service Engineer . . . If your profits and reputation depend on
guaranteed repairs, then this message is for You! Centralab . . . the First
name in ceramic components . . . gives you famous ceramic tubular BC
Hi-Kaps in 48 different and many new values. Check their advantages

.+ . see why CRL BC Hi-Kaps are absolutely safest for guaranteed repairs.

Chart below gives you the facts. Read them. See why we

The present trend to guaranteed service policies demands
that service engineers take no profit-risking chances with
replacement parts of doubtful performance and durability.

Centralab

say no other tubular by-pass and coupling capacitors made
will outperform or outlast CRL Tubular Ceramic BC Hi-Kaps!

DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS,

Check these Features ... See for Yourself why CRL BC Hi-Kaps are “‘safest’’

*HI-KAP”’ FEATURES

DESCRIPTION

WHAT IT MEANS TO YOU

. Impervious to moisture

Ceramic-X is non-hygroscopic. Moisture
absorption is .007% or less.

No deterioration, no shorting. Longer life
even under the most adverse conditions
of humidity.

Ratings: 600 WVDC — 1000 flash test.

. AV. WT. DIMENSIONS VALUES
2. Low mass weight ]
D— .260” 10—390
N .029 oz. L— 530" -
044 oz D— .260" 760_3000 for unit __size and we_ight, Cent.ralab BC
3. Small Size ) : L— 810" mmf, H1-Kaps”, made with Ceramic-X, are
o 3 5 the only capacitors on the market which
— 280" 00—5000 rovide these voltage ratings.
— LG L— .900” mmf. P 8 8
D— 330" | 5600—10,000
4. High capacity dibper: L—1.200” mmf.

Low power factor resin and high temper-

Prevents any possibility of shorting to

5. Special insulation ature wax coatings, with an additional : .
special phenolic jacket. adjacent leads, chassis or components.
. . Heavy No. 22 gauge tinned copper, silver Permit rapid, close-coupled connections.
6. Convenient side leads soldered to electrodes.

No tricky bending or fitting required.

tory tested before packaging and shipping.

eI e e racter ﬁiﬁ?(ljity_.te.squ; Qgt%. 100 hours, 95% ?;Iﬁ;ere:fﬁcient circuit operation, fewer
8. High leakage resistance I_mstgg ;e;ggr(x)]sr‘negohms. After humidity Long life, more efhcient performance.
’- Pure silver el‘ectrod.es, electro-bonded‘ to
9. Maximum dependability | (TG echinicl damage by cone | hioiiure,and punciure prook. Wil not
ings of electrolytic copper and solder.
10. Factory tested For your protection, all units 100% fac- Your guarantee to your customers of re-

liable service and performance,

March, 19350
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WE'RE STILL IN

THE S/ YD BUsINEss

Seems as though everything nowadays is TV ... TV ... TV. We've had so
much TV news for you! Hytron’s new 16RP4 rectangular picture tube. Hytron’s
new low-cost deflection-circuit tubes: 1x2, 6BQ6GT, 6U4GT, 6W4GT, 25BQ6GT,
and 25W4GT. And many more Hytron designed-for-TV tubes coming.

But we’re still in the radio business — both of us. Radio still is king. We realize
that. Also that most service problems are still radio — not TV. You can depend
on Hytron radio tubes. Whether it is the original Hytron GT . .. miniature . ..
G ...metal ... or loctal. For a-c/d-c, portable, f-m, phono, or auto radio.
Hytron will strive to give you the most dependable radio (as well as TV) replace-
ment tubes.

MAIN OFFICE: SALEM, MASSACHUSETTS

-

I LET HYTRON T00LS
w EASE_YOUR WORK

r-—"——-‘—-“-———--—& s vt sttt st i il s S it Vi
HYTRON RADIO & ELECTRONICS CORP.,
Salem, Massachusetts

I want to know how the Hytron tools can help me make more
money. Please send me the free Hytron Tool Catalogue

|
I
|
| at once.
I (PLEASE PRINT)
: NAME.. ...

Fer | STREET...

HE MARERS OF @ =

— T imon TUBES : ary....

I OSTATE s RN
28 ) RADIO & TELEVISION NEWS
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-
Unit switch construc- Easy-to-change standard batteries. Double
tion houses precision spiral springs give permanent connection.
resistors in insulated ,
recesses. ‘_f Y

Molded selector switch
fully enclosed. Spiral
spring index control—over
150,000 cycles without
breaking.

AW

Direct connections—no har-
' ness cabling—no shorts.

Here's why top engineers and
technicians use Model 630

Features like those shown above are what make this popular V.O.M. so outstandingly
dependable in the field. The enclosed switch, for instance, keeps the silvered contacts
permanently clean. That's rugged construction that means stronger performance,
longer life. And tests show that the spiral spring index control, after more than

150,000 cycles of switch rotation, has no disruption or appreciable wear! Investigate
this history-making Volt-Ohm-Mil-Ammeter today: 33 ranges, large 5%2" meter.

ONLY FOR THE MAN WHO TAKES PRIDE IN HIS WORK

$317.50
AT YOUR DISTRIBUTOR

March. 19350
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WILL BE IMPROVED WITH

IIIIIIIIJ OUTDOOR AERIAL

Al

The modern miracle of pictures by air can be a most

:all.c/ymg means of entertainment. But be satisfied only with a
picture comparable 10 a cluss " A” motion picture—on every

station in your area, Ir is unnecessary 1o comproniise!

HERE'S WHY: Television waves are like light beams — solid
objects reflect and refract them, making it impractical to
pick up all stations from an indoor aerial. That is why you
get double images on some stations.

In addition, indoor aerials have poor signal pickup making
it difficult to get good pictures on all stations.

FURTHERMORE: Your indoor antenna may have a high noise
level which increases the amount of interference as you ad-
vance the contrast control to bring up a weak picture. All of
these technical difficulties are eliminated by a WARD out-
door aerial installed by a competent radio serviceman. In
every case, a Ward outdoor antenna will improve reception
over an indoor aerial. Also, Ward aerials are so well de-
signed, they are attractive on a house. It is unnecessary to
compromise!

WARD is the largest and oldest exclusive maker of television and auto radio aerials.

WwWWwWWw.americanradiohistorv.com

Does the antenna on your automobile need repair? Replace it with

WARDS'S 8-BALL — world’s largest selling auto aerial.

WARD PRODUCTS CORPORATION
1523 E. 45TH STREET, CLEVELAND, OHIO
Division of the Gabriel Company

naADIO & TELI&VI\IO\ NEWS
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Fig. 1. Tiny crystal receiv-
er, shown in engineer's
right hand, is used to de-
tect signals #rom model
antenna. Plae on side
of model plare is remov-
able to permt receivers
to be installec within the
hollow fuselage of plane.

NDouglas Aireraf®s laboratory celiminates costly

full-scale

experiments by

using tiny replicas

in solving complicated antenna design problems.

[EVER before in the history of
radio has interest in the an-
tenna beam been at such a
feverish pitch! No longer are “aerials”
merely required to transfer electro-
magnetic energy into space. Experts
today, working with surrealistic
shapes of metal and plastic, are mold-
ing radiated energy into the precisely
shaped beams needed for the varied
classes of radar—for highly eaves-
drop-proof communication links, or
even changing tke beam’s contour
[rom instant-to-instant, automatically
following the boiling vagaries of the
Heaviside layer.

The center of all such investigation
is the antenna research laboratory.
Here antenna engineers work with
worlds in miniature. Qut on the model
antenna range of one such laboratory
it is not uncommon to see a complete
scale replica of a television station:
the tiny buildings, the accurately-
made antenna towers, even the green
rolling hills of the surrounding coun-
try. This Lilliputian model slowly re-
volves on a turntable, a large horn-
type radiator some distance away “il-
luminating” it with microwave signals.
The miniature antennas of the model
station detect such energy and feed
it back to high gain amplifiers in the
laboratory. Thus, as the model turns,

March. 1930

automatic plotting instruments draw
an accurate trace of the radiation pat-
tern of the station for later study.
Such model tests save costly cut-and-
try procedures previously made on full
scale installations.

Even more important, in view of our
National Preparedness Program, is
the investigation of aircraft antennas.
With aircraft now operating both near
and beyond the speed of sound, no ob-
ject of any kind is pernritted to project
from the sleek. polished metal skin to
add parasitic drag. This requirement
is a death warrant for the numerous
masts and wires which once were
draped lavishly over aircraft exteriors.
In the high-pressure search for dis-
tinctly new antenna types which may
be faired flush into the skin of a high
speed airplane, several of the large
airframe manufacturers have aided
the radio art immeasurably by taking
the lead in such research. In order to
see, at first hand, the evolution of a
new antenna, a visit was made to the
El Segundo, California antenna lab-
oratory of the Douglas Aircraft Com-
pany which pioneered in this field.
Here, work begins with the presenta-
tion of the Navy specifications to the
aircraft antenna designer.

' Mititary frequencies are classified. Those

given are only representative.
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By
JOSEPH M. BOYER

Consulting Engineer

Such specifications call for a v.h.f.
communications antenna. This unit is
to be mounted flush within the skin of
a high speed carrier type fighter, yet
provide full 360-degree coverage about
the horizon. When used for trans-
mitting, the antenna must produce
most of its signal in a zone approxi-
mately twenty degrees above and be-
low the airplane. Efficiency must be
equal to the older type protruding an-
tenna because airborne power require-
ments are stringent. Finally, as if to
complete the designer’'s frustration,
such an antenna must be capable of
operating from 300 to 590" megacycles
while remaining matched to the co-
axial transmission line feeding it.
Specifically, it must not exceed a
voltage standing wave ratio of 2 to 1.

The resourceful engineer begins a
strenuous period of reading the avail-
able technical literature, making
rough preliminary calculations, and
weighing and discarding a number of
configurations which come to mind.
In this process the crude pencil
sketches which litter his desk would be
unrecognizable to prewar engineers.
There is not a sign of wires or porce-
lain insulators. One sketch may show
a small square portion of the metal
skin isolated from the surrounding
surface and fed by a tapered funnel
section of coaxial line. Or perhaps a
flat disc of polystyrene a foot or so in
diameter is shown, excited at its center
by a sphere of silver designed to func-
tion as a wide-band dipole.

Finally, the antenna designer may
feel he has what is needed. Before he
makes a preliminary shop drawing he
must refine his design. This step in-
volves extremely complex calcula-
tions. For some such problems he
must discard his slide rule, set up the
equations he wishes solved, and pass
them on to electronic or mechanical
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Fig. 2. Diagram shows position of model aircraft and rotation axis for each
of the three principal radiation pattern “cuts” made during pattern study.

Fig. 3. Typical aircraft antenna radiation
pattern. The pattern shown was photo-
graphed on the screen of antenna range
cathode-ray “pattern painter.” Magnetic de-
flection coils move in synchronization with
rotation of model under study, tracing out
an accurate polar diagram of antenna
signal variation around the plane model.

computing machines. Satisfied that
his “brain child” has a good chance of
success, the engineer authorizes the
experimental shop to fabricate a full
size antenna and pass it on to the an-
tenna laboratory for measurements.

Impedance Measurements

The antenna laboratory technician,
highly-trained and experienced in this

Fig. 4. Operating and recording position. Shown are the v.h.f.
and microwave transmitters, power supplies, and switching
panel. In front of operator is a pen recorder and the Douglas
cathode-ray “pattern painter.” The “full moon” labeling de-
vice is seen as the white window below the cathode-ray tube.

specialized field, first may mount the
prototype antenna upon a large ground
plane. This usually is a metal wall
forming one side or the roof of the
laboratory building. In some cases the
antenna may actually be mounted into
a full scale wire cloth mock-up of the
aircraft itself. A precision section of
slotted coaxial transmission line (Fig.
5) is connected in series with the an-
tenna and a laboratory v.h.f. oscillator.
Beginning at one end of the frequency
range to he covered by the antenna,
the technician makes measurements
of the voltage standing wave ratio in
the transmission line. If the antenna
is a perfect match there will be no
change in the measured voltage from
one end of the transmission line to the
other. Such ‘“flat” lines, however, are
rarely encountered. There usually is
a small v.s.w.r. but it must be under
the called-tfor 2:1 ratio. If the designer
has done his job properly this condi-
tion will be met over the entire fre-
quency range desired. So far so good,
but more hurdles remain to be cleared.

Once more an order goes to the ex-
perimental model shop: “Fabricate
one 1/20th scale model of the antenna
for range pattern tests.” The men
who receive this assignment are not
ordinary machinists or metalsmiths.
They are, for the most part, former
instrument makers used to working
with tiny precision parts under a pow-
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erful lens. They are fantastically in-
genious in devising ways of soldering
and welding parts the size of a pin
head into place within complex as-
semblies, of bending and twisting
metal into shape while it is glowing
in the flame of an alcohol lamp. An
idea of the difficulty of their job can
be obtained when it is realized that
ordinary RG 8/U coaxial cable re-
duced to 1/20th scale is the size of
store string. The inner conductor of
such cable is the diameter of a human
hair, yet must be soldered to the mi-
nute antenna without melting an ex-
tremely thin, easily-destroyed poly-
ethelyne sheath which insulates the
assembly. Upon completing his exact-
ing task, the model shop craftsman
places the tiny antenna into the metal
skin of a previously prepared 1/20th
scale model of the aircraft in which
it is intended to see service.

Radiation Pattern Measurements

Briefly, the basic idea behind the
use of the model antenna pattern
range is this: an aircraft operates far
from the earth. The only environment
which affects the antenna on the air-
plane is the configuration of the craft
itself. Any attempts to measure radi-
ation patterns on a full size aircraft
resting on the earth would be futile.
Patterns taken by means of flight
tests are not only prohibitively expen-
sive, difficult to measure and interpret,
but usually end in doubtful results.
However, by reducing the aircraft to
1/20th or 1/40th of the full scale di-
mensions it is possible to mount it
from 40 to 60 wavelengths from the
ground. This can be done because the
operating frequencies must also be
multiplied by 20 or 40 to keep in step
with the model dimension change.
That such theory is correct, when
suitable precautions are taken, has
been demonstrated conclusively.

The scaled-down model aircraft,
complete with its test antenna, is
mounted upon a special dielectric

Fig. 5. A coaxial slotted line in use. The slotted coaxial line
is used to measure the voltage standing wave ratio of the pro-
totype antenna. The radiator under test is mounted on the out-
side metal surface of the wall, directly behind the Hewlett
Packard Voltage Standing Wave Ratio meter shown in photo.
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tower, the base of which rests on a
motor-driven turntable. Within the
hollow belly of the little plane is a
simple receiver usually consisting of
an impedance matching transformer
and a silicon crystal detector or hot
wire bolometer.

With the tower placed as many as
100 wavelengths from the laboratory
building, technicians energize a tuna-
ble Klystron transmitter which ex-
cites a large horn type antenna pro-
jecting toward the model through the
wall of the laboratory. The transmit-
ter’s signal is amplitude modulated by
a square wave with a repetition rate
of 1000 cycles. A square wave is
needed to avoid frequency modulation
of the Klystron. Operating frequency
is carefully adjusted to be 20 or 40
times the full scale point in the spec-
trum where the antenna is intended
to function.

Reference to Fig. 2 will make clear
the patterns to be described. The an-
tenna specialist refers to such pat-
terns as ‘“cuts.” The first “cut” is
made by slowly rotating the model so
that every portion of the plane’s hori-
zontal axis is exposed to the radio
beam from the laboratory transmit-
ting horn antenna. The model on the
tower is then turned 90 degrees and
again rotated by means of the turn-
table, exposing its nose, belly, topside
surface, and tail to the beam. Finally,
a “cut” is made presenting the wing-
tips, belly, and topside surface of the
model. This triad of cuts—the hori-
zontal, longitudinal vertical, and trans-
verse vertical, are fundamental in any
pattern investigation and quickly tell
if the radiation pattern of a new an-
tenna is going to meet specifications.
At least the three patterns just de-
scribed must be made at frequent in-
tervals over the simulated radio spec-
trum in which the antenna is going to
operate. An antenna may frequently
have the desired radiation pattern at
one end of its frequency range and
fail miserably at the opposite extreme.

Leaving the antenna designer for
the moment with his problem let us
enter the laboratory building proper
and investigate the equipment used
to study the radiation characteristics
of antennas. Several racks of audio
amplifiers are the first instruments
seen. These are quite special items.
There are preamplifiers capable of
boosting the few millivolts or so of
signal received from the model to
about 10 or 20 volts. This piece of
equipment is linear in response and
features a tuned feedback network
which permits the amplifier to operate
with full gain only at 1000 cycles. All
other signals of random frequency
and noise are sharply attenuated. The
output of the linear preamplifier
drives a logarithmic amplifier which
is also sharply tuned to 1000 cycles.
Logarithmic response is desired so as
to properly record variations in the
model signal which may extend over
50 decibels or more. To graphically
present the radiation pattern several
different types of recorders are used.

March, 1950

Fig. 6. General view of antenna model pattern range.

A scale model of the Douglas

“Skyraider” is shewn mounted on the motor driven dielectric fower. The large electromag-
netic hern antenna to the right is being turned to change electric polarization of signal to
model. Smaller horn to the left of the picture covers the three centimeter frequency range.

The most common is a so-called
polar recorder in which a pen is
driven by signal variations from the
model through the use of a servo-
mecharism. In appearance this unit
may resemble an automatic phono-
graph record changer. A circular
piece of polar graph paper is placed
upon its turntable and centered by
means of a pinpoint of light at the
center. The paper edges are clamped
down by means of small Alnico mag-
nets. Botation of the recorder turn-
table is synchronized by means of
selsyns te turn in step with the model
out on the pattern range. When the
model is rotated the servo-driven pen
moves back and ferth on a radius,
tracing out the pattern.

Also used is a cathode-ray pattern

painter illustrated in Fig. 4. This in-
strument has several important ad-
vantages over the pen type recorders.
One of the most valuable is lack of
mechanical inertia. There are occa-
sions when a radiatiocn pattern being
recorded varies from a deep null to
maximum signal intensity within a
fraction of a degree of retation. Even
for the slow speeds at which the model
turns (% to 1 r.p.m.) this condition
requires the pen to whip over the
graph paper at an exceptionally fast
rate. The consequent lack of response
and “overshooting” of the pen distort
such patterns.

This difliculty is absent in the
cathode-ray “pattern painter.” Here
the magnetic deflection coils actually
rotate about the neck of the cathode-

Fig. 7. Scale modsl aircraft and antenna shown in process of comstruc-
tion. Craftsman ia foreground solders a conmection in minute cavity
type slot antenna. The 1/20th scale aircraft model shown is of wood.
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Fig. 8. Closeup of 1 cm. transmitter and
horn antenna. A complete 30.800 mc. Kly-
stron transmitter, cavily wavemeter, and
high gcin horn radiatcr makes only a
light handful of microwave equipment.

Fig. 9. Slot antenna and cable. The size
of a pair of 1/20th scale slot.antennas and
miniatnre coaxial cable may be judged
by comparison with hand holding them.

ray tube in synchronism with the
model. Thus, as the signal intensity
changes the electron beam can follow
the speediest variation with no time
lag, no error. When used for radia-
tion pattern plotting the screen (long
persistence) of the tube is photo-

graphed on 35 mm. film for a perma-
nent record (Fig. 3). Another fine
feature of the particular model de-
veloped at the Douglas laboratory is
an edge-lighted Lucite disc seen in the
illustration mounted below the ca-
thode-ray tube. This disc is called the
“full moon” because of its character-
istic of glowing with evenly distrib-
uted white light. All pertinent data
such as frequency, aircraft type, and
description of the “cut,” is typed on
transparent gummed paper and this is
then fixed over the face of the “full
moon.” Easily photographed on the
same film as the pattern, such a screen
label feature permits the laboratory
to obtain a very complete, foolproof
record of work in progress.

Frequeney Coverage

Antenna laboratories must have
transmitters available to cover enor-
mous ranges of frequencies. To see
the reason why, let us assume that the
full scale frequencies of three anten-
nas to be tested span the region 80 to
1600 megacycles. Not only must
oscillators be on hand for these exact
frequencies but, in addition, if the
model range measurements are to be
made at 1/20th scale, r.f. generators
are required for the simulated range
1600 to 32,000 megacycles. Spanning
such an expanse of radio territory
calls for an imposing collection of
coaxial cavity, and “butterfly” type
oscillators, many, many Klystron tun-
ers as well as elaborate high-voltage
regulated power supplies and fre-
quency measuring equipment of great
accuracy. It is no wonder that an-
tenna engineers always ask for bar-
gains in frequency coverage when
shopping for transmitters; otherwise
such equipment would overflow the
laboratory.

To cover the multitude of problems

Fig. 10. View of computer showing wacuum tube bays. Mathematician inspects
rlug board which inzerts problem into the 1285 vacuum tube electronic com-

puter used to solve complex antenna equations.

Such machines are now rou-

tine tools in the search for new antznna designs and antenna improvements.
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‘fences

which trouble an antenna specialist’s
slumber would be beyond the scope of
this article. Some of the especially
serious ones, however, may be of in-
terest. The first and worst of these
is spurious reflected signals. Exactly
the same problem is faced by televi-
sion service technicians in the form
of “ghosts.” The aircraft model itself
is, of course, placed carefully “in the
clear.” Any posts, buildings, fences,
or personnel in its vicinity would re-
flect signals into the model as if they
were secondary transmitters. Such
reflections, depending upon their in-
stantaneous phase, either add or sub-
tract in certain directions from tkre
true magnitude pattern of the model.

The real villain of this story, how-
ever, is the ground or platform upon
which the antenna laboratory rests.
“Splash” from this source is almost
impossible to eliminate completely.
Great care is exercised in designing
the large sectorial horn antennas
which “illuminate” the models so that
just enough beam width with uniform
phase front is produced to cover the
model with rf. energy. Even though
this precaution lowers the magnitude
of floor “splash” it does not completely
remove it. Sometimes low metal
properly called defraction
edges are placed on the model range
to deflect the *“splash” signal into a
harmless area. Placing these fences
for each frequency used (and some-
times as many as 200 “cuts” are made
on a single model) is more of an art
than a science.

Another troublemaker is the small
coaxial cable which conveys the de-
tected signal from the model down
the tower to the laboratory. This is,
of course, a metallic conductor of
many wavelengths projecting from the
model. Pattern distortion will be in-
troduced by this cable, and only highly
experienced personnel can minimize
this difliculty by judicious placement
of the cable when setting the model
up for a ‘“cut.”” To overcome this
hazard some researchers have actu-
ally placed midget transmitters in-
side the model aircraft. Battery power
or an air-driven generator energized
by a high pressure hose are used, but
the attendant cooling problems and
frequency drift due to lack of power
supply regulation makes this tech-
nique a last resort measure,

The problem of distance in wave-
lengths at the operating frequency be-
tween the model under test and the
“illuminating” horn antenna poses, at
times, a nightmarish enigma for the
antenna worker. In order that an ac-
curate radiation pattern be secured,
the model aircraft must sometimes be
placed as many as 100 wavelengths
from the laboratory antenna, other-
wise true “free space” conditions are
not realized. Even at the microwave
frequencies 100 wavelengths may be
a sizable distance physically. Unfor-
tunately, the power output of labora-
tory type Klystron tubes is only about
200 milliwatts for the region up to

(Continued on page 108)
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Fig. 1. Test model of the batwing FM receiv-
ing antenna instclled on author’s home.

By

R. CAMERON

HE batwing antenna is an ex-

I tremely wide-band radiator de-
- veloped by RCA f{for television
transmitting. In its omni-directional
form, it is known as the “superturn-
stile” and is used by nearly all televi-
sion stations. This ‘“current sheet”
antenna has been employed for FM
transmitting, but so far has been given
little attention as an FM receiving an-
tenna. In our opinion, it has many ad-
vantages and is worthy of considera-
tion. A single element used as an FM
receiving antenna results in bi-direc-
tional high gain over the whole FM
band. For those who, like the writer,

BARRITT

March, 1950

FM RECEIVING

ANTENNA

A single element will provide high-qain

reception over entire FM band. In some areas its

bi-directional pickup patiern is a desirable feature.

are situated so that desired stations
are in two opposed directions (Fig. 2),
the figure 8 pickup pattern may be
best utilized. The pattern in the verti-
cal plane is similar to that of two ver-
tically stacked dipoles 12 wavelength
apart; however two dipoles so situated
present their highest impedance at
only one frequency because the natural
resonance of a dipole is sharpened in
stacked arrays. The wide-band bat-
wing does not exhibit this undesirable
single-frequency effect, and has almost
unchanging impedance over the whole
FM spectrum while still retaining its
bi-directional high-gain feature.
Important dimensions of the antenna
are shown in Fig. 3. These are not
critical. The two edges of the wings
are grounded and are fed at the center.
The area within the wing may be filled
in at the discretion of the constructor,
however, to eliminate the dangerous
wind resistance, this area should not

- be solid. Copper screening or chicken

fence wire may be used. If horizontal
members are utilized, there should be
at least seven between top and bottom.

Fig. 1 is a test model constructed
quite inexpensively of two %" diame-
ter aluminum tubes and some 7/22 cop-
per antenna wire. The antenna is
mounted on the roof of the writer’s
home, 50 feet above street level, and is
affixed to a 25-foot mast made of %"
and 1” conduit and 3 ” diameter alumi-
num tubing. A hundred feet of RG-8/U
cable (available at five cents a foot)
runs to the first floor from the roof.
Since the batwing is a completely
grounded type of antenna, the sheath
of the cable may be groundec some-
where near the end, affording complete
lightning protection. The output im-
pedance of the antenna is not exactly
the impedance of the cable (52 ohms),
but is close enough for all practical
purposes, as the wide-band radiator
yields an unvarying standing wave
ratio.

www.americanradiohistorv.com

Our experimental batwing has per-
formed extremely well, considering the
fact that it is situated approximately
100 feet above the Susquehanna River,
which is only 500 feet above sea-level
at West Pittston. In spite of the poor
location, we have managed to pick up
WSBA, York, Pennsylvania, which is
110 miles distant. WKOK-—Sunbury
(60 miles), WRAK--Williamsport (63
miles), and WPPA-—Pottsville (60
miles) are all received at limiter level.

The antenna shown in Fig. 1 was
merely a test model, and although it
has withstood the ferce March winds
of Wyoming Valley, it is not expected
to have a long life. It will be replaced
with one fabricated entirely of alumi-
num tubing welded ~ogether. It is con-

(Continued on page 90)

Fig. 2. Map of a typical locale requiring a
bi-directional antenna. All stations that can
be received are either to the northeast or
southwest, with the mountains blocking
receplion from either the east or west.
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Single tube, square-wave
clipper. Only 5 compo-
nents are used in its con-
struction — 3 resistors. «a
battery, and a dual diode.

HECKING the response of an
C amplifier to a square-wave sig-

nal provides the fastest and
easiest method for testing frequency
response, phase shift, transient re-
sponse and similar characteristics. Un-
fortunately, commercial square-wave
generators, particularly those covering
a wide frequency range, are compara-
tively expensive and hence not easily
available to the average service tech-
nician or experimenter.

However, a close approach to a
square wave may be obtained by “clip-
ping” the peaks of a sine-wave signal
as illustrated in Fig. 1. A number of
clipper circuits may be used to do this,
the most popular being illustrated in
Fig. 4A.

In operation, whenever the voltage
of the input sine-wave signal exceeds
the d.c. voltage applied to the diodes
by means of small cells, the diodes
conduct. Diode V, conducts on positive
peaks and diode V. conducts on nega-
tive peaks. When either diode con-
ducts, it acts practically as a short
circuit and the input signal is dropped
across series resistor R..

Fig. 1. Principle of clipper circuit. Peaks
of sine wave are clipped to get square wave.

Wide Frequency

Square-wave testing with the simplest
of all elipper circuits. It provides an
extremely sharp square wave over a

frequency range of 20 to 20.000 c.p.s.

Range Square-Wave

Clipper

The effectiveness of clipping in this
manner depends on the combined value
of the diode resistance (when conduct-
ing) and the battery resistance in com-
parison with the value of R, If R, is
very large compared to the combined
diode and battery resistance, reason-
ably good clipping is obtained.

This circuit, though widely used,
does not give a really close approach
to a “perfect” square wave, and hence
is not suitable where more exacting
tests are required. First, regardless
of how large R. is made, the diode and
battery still have some resistance and
a small voltage will appear across
them. This voltage will vary with the
changing resistance of the diode. Thus,
a ‘rounded” square wave is obtained,

Fig. 2. Clipper circuit designed by the au-

thor. See text for values of components.
p-
Vi vz
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By

LOUIS E. GARNER, .JR.

with both trailing and leading edges
rounded somewhat and with a slight
bow instead of a perfectly flat top, as
illustrated in Fig. 4B.

In addition to this disadvantage, the
circuit also has a limited frequency
range, for as R, is made larger, dis-
tributed capacities become important
and limit the frequency at which even
a close approach to a square wave can
be obtained.

By using a different arrangement,
the clipper circuit shown in Fig. 2A
can be obtained. This circuit, when
properly driven, will provide almost
perfect square waves, with sharp cor-
ners and a flat top, over an extremely
wide frequency range.

In operation, diodes V, and V. are
normally conducting and thus act as
resistors, passing any signal applied to
the input. However, when the peak
of the input signal exceeds the battery
voltage, then one of the diodes stops
conducting and acts as an open circuit,
preventing further passage of the sig-
nal and effectively clipping the peaks.

On negative peaks, the plate of V,
is made negative with respect to its
cathode and hence it stops conducting
and acts to open the circuit. On posi-
tive peaks, diode V, continues to con-
duct, but the cathode of V. is made
positive with respect to its plate and
this tube acts to open the circuit.

A practical circuit can be built using
a 6AL5 dual diode, a 1.5 volt single
penlight or flashlight cell, and half-
watt carbon resistors. R, and R: have
a value of 18,000 ohms, and R: has a
value of 2200 ohms. Filament voltage

RADIO & TELEVISION NEWS
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can be obtained from the amplifier un-
der test, or a small filament trans-
former can be provided.

In the clipper circuit built by the
author, using these values, an almost
perfect square wave was obtained with
a constant amplitude of 1.5 volts peak-
to-peak over the range 20-20,000 c.p.s.,
when driven with a sine wave having
an amplitude of approximately 90 volts
peak-to-peak. It could not be deter-
mined how high in frequency this clip-
per would continue to produce a
square-wave signal since no sine-wave
source supplying a signal of sufficient
amplitude was available. However,
since the resistor values are low, mini-
mizing the effects of distributed ca-
pacities, and since no ‘“frequency con-
scious” components are used, the maxi-
mum frequency at which a good square
wave could be obtained should be com-
paratively high.

As in any clipper circuit, the square
wave can be improved by increasing
the amplitude of the input sine-wave
signal, and, by using a signal of suffi-
cient amplitude, a square-wave with
an extremely short rise time can be
obtained. Normally, the amplitude of
the input signal should be from 50 to
100 times the amplitude of the output
square wave.

In this circuit, the level of the out-
put signal remains constant at the
battery voltage. If a higher output
voltage is desired, additional cells can
be connected in series to increase the
d.c. voltage and the level at which clip-
ping starts. In this case, however, it
is necessary to increase the amplitude
of the input sine signal still further if
a good square wave with a short rise
time is to be maintained.

Application

When testing either a single stage
or a complete amplifier, the equipment
is arranged as shown in block diagram
form in Fig. 5. A good oscilloscope
and a sine-wave signal source are re-
quired in addition to the clipper. The
square-wave signal at the output of
the clipper is first observed on the os-
cilloscope. Next, the output signal
from the amplifier is observed and any
departures from a perfect square wave
noted.

It is best to adjust the horizontal
sweep of the oscilloscope so that at
least two complete cycles can be ob-
served on the screen.

An input square wave and distorted
square waves showing the effect of dif-
ferent amplifier characteristics are
shown in Fig. 3. The perfect input
square wave is shown in Fig. 3A.

A drop-off in high frequency re-
sponse in the amplifier causes “‘round-
ing” of the leading edges of the square-
wave signal as shown in Fig. 3B. Usu-
ally, the rounding off will be easily no-
ticeable if there is a decided drop in
amplifier gain by the tenth harmonic
(or less) of the square-wave funda-
mental frequency. Thus, if a 1000
c.p.s. square wave is passed without
appreciable rounding, you can be rea-
sonably sure that the amplifier is
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In square.wave testing the output wavesiape is noted and
compared with the square-wave input. If any d.eviation occurs, it
indicates some form of trouble in the unit under test.
the above waveshapes indicates a particular type of defect. See
text for a complete analysis of the circuit fcults represented.

(© (©
© {H)

Each of

“flat” to 10 kc. But this gives no in-
dication of the response below the fun-
damental frequency of the square
wave. To do this, a lower frequency
square wave is required.

Since this clipper, when properly
driven, can easily supply a 20 kc.
square wave, it can be used for check-
ing the response of wide-band ampli-
fiers (up to 200,000 c.p.s.) as well as
audio amplifiers.

If there is phase shift in the ampli-
fier so that phase leads at low fre-
quencies, the top of the square wave
is tilted as shown in Fig. 3C. If phase
lags, the tilt is as shown in Fig. 3D.
The amount of “tilt” depends on the
degree of phase shift. Phase shift is
usually not too important in audio am-
plifiers, as the ear is unable to detect
it. However, in video and oscilloscope
amplifiers no phase shift should be
present.

The effect of accentuated gain at
low frequencies is shown in Fig. 3E,
while the effect of a drop in gain is
shown in Fig. 3F. The drop in gain
(Fig. 3F) is at the fundamental fre-
quency of the square wave. It is as-
sumed that there is no phase shift in
both cases.

(Continued on page 152)
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Fig. 4. Diagram of square-wave clipper tested
by the author. Its waveshape is not as sharp
as that of the final circuit shown in Fig. 2.

o aditn

GERRRaTOR —
Fig. 5. Test setup usec for checking audio
amplifiers. It is picturad in photo below.

Clipper connected for checking the characteristics of an audio amplifier. The
sine-wave audio oscillator is to the left. the test amplifier is in the middle,
and the oscilloscope appears at right. The clipper itself is in the foreground.
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By

ALVIN B. KAUFMAN. wéYyov

Construction details for several types
of short-wrave converters for use on the A

75. 40, 20. and 10-meter amatenr bands.

wave converters available

commercially reveals several
deficiencies both from the financial
angle and because of technical imper-
fections.

The amateur or SWL, either with
limited finances or with the desire
to build a really simple though excel-
lent 75, 40, 20, or 10 meter converter
without any of the bugs and compli-
cations attendant with most such
units, will be pleased by the simplicity
and straightforward design of this
converter.

In general, there are two types of
converters presently in use. By far
the most common is the tunable con-
verter wherein the receiver is tuned
to a fixed point and the converter

N EXAMINATION of the short-
L&

Fig. 1. Schematic diagram of 75- and 40-
meter converter. It can also be used, though
not desirable, for 20- and 10-meter operation.

R\-—20.000 ohin. V5 w. res.
R,—150,000 ohm, V5 w. res.

Cy, C.—.001 pfd. mica cond.

L,—R.{. coil {National XR-50 coil form)
Lo—R.f. coil (Miller UA-472 coil)
Xtal—Westline trans. crystal (sec text)
S—3-pole, 2-pos. rotary sw.

V,—6BE6 tube
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oscillator frequency is varied so as to
produce a conversion or mixed fre-
quency, always at the same frequency
to which the receiver is tuned. The
other type of converter, not commonly
in use, employs a wide-band r.f. input
and output and a fixed frequency
oscillator. This is the “broadband
converter.” Its output frequency
varies with the frequency of the in-
coming signal and must be detected
by tuning the receiver rather than the
converter. The converters to be de-
scribed are of the “broadband” va-
riety with another important innova-
tion added, crystal control, in some
cases of a very unusual type.

One common complaint with practi-
cally all high frequency converters is
frequency drift, and for the builder
without a signal generator this pre-
sents difficulties in securing proper
operation. Crystal control eliminates
both of these troubles. There are no
tricky adjustments or trouble encoun-
tered in tuning or finding the fre-
quency range that this converter cov-
ers. With the proper crystal fre-
quency your car or house radio tunes
the ham band as a perfect ‘“band-
spread” unit. Transmitting or receiv-
ing type crystals are used in the con-
verter; the crystal frequency and type
of converter to use for the different
bands will be indicated during a dis-
cussion of the three converters shown
schematically. The crystals used are
not expensive as an accurate fre-
quency is not required. No special
frequency is required for the ten
meter band.

A one- or two-tube converter of this
type admittedly does not have the gain
of a four- or five-tube unit, but neither
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",_,,Zﬂ"'
Bottom view of con-
verter. The power ca-

ble and antenna RG 29/U wire to

the receiver are at top left. while
the r.f. trimmer. mike jack. and an-
tenna padder are directly below.

does it cost as much. Inits field of use
its good points certainly outweigh any
objections to lowered sensitivity or a
little loss of bandwidth when used on
the ten meter band. On the ten meter
band the author has received signals
from all over the country (2-tube
unit) and considers the sensitivity sat-
isfactory.

There is one prerequisite that must
be met if a broadband converter is
used. The broadcast receiver tunes in
the converted signal as if it were on
the broadcast band. This means that
the BC receiver must be completely
‘‘dead” with close to full volume when
ils antenna is not connected. Car ra-
dios being well shielded generally have
no pickup, but the average inexpen-
sive a.c.-d.c. may have excessive pick-
up in which case it would interfere
with the short-wave signal. In any
case a shielded cable must be used
from the converter into the broadcast
receiver. This cable should be of the
low loss coaxial type such as the RG
29/U, etc. With the converter con-
nected to the receiver a small amount
of broadcast signal may come through
until the converter warms up and sup-
plies a signal and background noise to
operate the a.v.c. in the receiver.

Three converters were designed by
the author. The 6BE6 converter was
designed primarily for 75 and 40, while
the dual 6AGS5 unit was designed pri-
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marily for 20 and 10. Although either
unit may be employed for any band
there are reasons which make each
better suited for a different range of
frequencies.

The 6BE6 converter (Fig. 1) em-
ploys a pentagrid tube with a crystal
controlled oscillator section. Starting
at the antenna, the r.f. signal may be
tapped into the r.f. coil a few turns
from the bottom or fed in through the
all impedance matching network as
shown in Fig. 3. This coil is of the
high “Q” type. A National XR-50
coil is wound according to the spec-
ifications given in the coil table ac-
companying Fig. 3. This variable iron
core coil and the tube’s input capacity
permit tuning throughout the band.
The coil shows high “Q” over a wide
frequency range, falling off rapidly
outside this range. Rather than lower
the “Q” by loading the coil with a re-
sistor, which would “broaden the re-
sponse” at a loss of the center fre-
quency gain, no loading devices were
used. Summed up in simpler words,
the unit will be “hottest” near the
peaked frequency of the coil. This
coil’'s iron core should be adjusted
after it is connected to the antenna
so that it will resonate close to the
frequency at which the transmissions
are taking place or to any section of
the band where peak performance is
desired. In actual practice the per-

formance over the complete band is
quite satisfactory.

The plate of the 6BE6 is connected
to a Miller UA-472 r.f. coil. This coil
is a broadband broadcast coil designed
to couple an antenna to the grid of the
first r.f. tube, which is untuned. Here
it is used in reverse. The grid wind-
ing is used as the plate winding in the
converter, while the antenna coil feeds
the converter output into the broad-
cast receiver’s antenna input. This
coil must be modified slightly from the
manufacturer’s configuration to fit this
circuit. The grid return and bottom
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of the antenna coil are connected and
are common on one post. These leads
must be unsoldered and one wire
shifted to the unused lug available on
the Micarta strip.
aluminum shield can may be dis-
carded to provide a more compact
converter.

The use of a broadband broadcast
frequency coil in the plate circuit of
the converter makes special shield-
ing unnecessary. Where both the
plate and grid circuits are tuned to
the same frequencies (some convert-
ers) careful shielding is required or
the circuit may “take off” into tuned-
plate, tuned-grid oscillator action.

As the crystal oscillator is of the
Pierce type, no tuning is required in its
circuits. Thus it can be seen that with
the proper crystal, only the antenna
input coil requires tuning to make the
converter operative. This coil is tuned
by operating the converter into a re-
ceiver without a.v.c. or into a short-
wave receiver with an “S” meter. The
receiver is tuned until a signal is re-
ceived and then the coil is peaked by
screwing the iron core in or out, as re-
quired. The windings for L,, the input
coil, are the same for all three units
and are indicated on the schematic.

The 6BE6 converter, as can be seen,
is a choice converter for 75 and 40
meters; only two coils. two resistors,
two condensers, a crystal, and a tube

The associated’

R,—400 ohm, Vp w. res.

R.—20,000 ohm. V; w. res.

R:—30.000 ohm, V5 ». res.

C1—50 uufd. mica cond.

C., C5—.001 ufd. mica coud.

Li—R.f. coil (National XR-50 coil form)
L—R.f. coil (Miller UA-472)
Xtal—Westline trans. crystal (see text)
S.—3-pole, 2-pos. rotary sw.

V,—6J6 tube

Fig. 2. Ideal. single tube, 10-meter converter.

ful 40 and 20 meter signals produced
an undesirable signal in the receiver.
The converter can be used for all
bands by switching crystals and r.f. in-
put coils, but, as ndicated, is best
suited for 75 and 40 meters.

The crystals used in any of the con-
verters may be of either the transmit-
ting or receiving type. Westline trans-
mitting crystals were used by the au-
thor. The crystal frequency selected
should preferably be at the low fre-

(Left) Over-all view of the home-built dual 6AGS ccnverter. The
car antenna plugs into receptacle on the left side of unit, (Below)
View of converter installed under the dash of author’s Studebaker.

being required. And it works excel-
lently. It can be used on 20 or 10
meters, but as crystals with a funda-
mental mode of oscillation are made
only down to 40 meters, it becomes
necessary, when using a 40 meter crys-
tal in the circuit, to employ its second
or fourth harmonic, as developed in
the tube circuit, to beat with the in-
coming 20 or 10 meter signal. The au-
thor has used this converter with a 40
meter crystal on the ten meter band.
Its sensitivity is fair but not as good
as the dual 6AG5 circuit where a 10
or 20 meter signal is injected into the
mixer tube. Although the input coil
was 1uned to 10 meters, certain power-
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quency end of the band. This is so
that as the incoming short-wave sig-
nals increase in frequency the result-
ant conversion frequ->ncy is also higher
and thus the receiver is tuned to a
higher frequency. ©Dn certain bands
this permits adding a factor to the
broadcast receiver dial and reading it
directly in short-wave frequency! The
crystals should be of the following fre-
quencies. A 3000 kc. crystal should be
used for the 75 meter band. Here the
low frequency end of the band, 3500
ke, will appear at 50?) kc. on the broad-
cast receiver while <1000 kc., the high
frequency end of the band, will appear
at 1000 kc. on the d:al, etc. Thus for
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MIKE JACK

-

H,—4000 ohm, V; w. res.
R.—20,000 ohm, V3 w. res.
Hy—50,000 ohm, 1 w. res.
C1—5 upufd. ceramic cond.
L350 ppfd. trimmer cond.
3, Cyy C-—.001 pufd. mica cond.
L-—.006 ufd. mica cond.
i,—50 upfd. mica cond.

Ly, Lg—See coil table

IL,—R.f. coil (Miller UA-472)
£, —100.000 ohm,1 w. res.
51—3-pole, 2-pos. rotary sw.

+250V.
RL,—Relay (Leach P3-125)
Xtal—Westline trans. crystal {see text)
Vi, V.—6A4AGS tube
COIL TABLE
Band Wire Size L, L,
14 Z0 14 17
n 26 26 35
41 8 =8 BE5
75 8 105 115

All coils wound on National XR-50 form.
Tap for L, {Figs. 1 and 2) approximately
10% of total turns.

Fig. 3. Ideal. two-tube 20 and 10-meter converter. Winding data for r.. coil, L,, covering
10, 20, 40. and 75-meter operation, also applies to r.f. coil L,, shown in Figs. 1 and 2.

the 75 meter band a factor of 3000
would simply be added to the dial indi-
cation. Any crystal frequency close to
3000 kec. would be satisfactory and such
crystals may be found in surplus stores
or can be ground on special order for a
few extra dollars. A 2500 ke. crystal
could be used, in which case the 75
meter band would fall between 1000
and 1500 kc. on the receiver. The crys-
tal frequency selected depends, to a
large degree, on how accurately you
wish the broadcast dial to reflect the
short-wave frequency! For the 40
meter band a crystal frequency of 58C0
to 6500 kc. can be used. However, 6000
ke. is preferable as the low frequency
end of the band would appear at 1000
ke. on the receiver and the broadcast
dial would be read directly in short-
wave frequency by adding a factor of
6000. The 20 meter band would be cov-
ered by a crystal frequency of 6450 to
6750. Again 13,000 kc. would be best,
the low frequency end of the band ap-
pearing at 1000 kc. on the receiver. A
factor of 13,000 would be added to
make this band track on the receiver.
In this case a 6500 kc. crystal would be
used in the separate oscillator circuit,
Fig. 3, and its second harmonic of 13,-
000 kc. injected into the mixer tube.
These lower frequency bands present
no problem of frequency coverage as
they are only 300-500 ke. wide and thus
the radio receiver gives more than ade-

40

quate coverage and sufficient band-
spread to be satisfactory. The 10 meter
band being 1700 kc. wide means that it
cannot be completely covered by a
broadcast receiver, but that the band-
spread action would be excellent as the
band covers more of the dial. Actually,
for a given increment of dial move-
ment, the receiver would tune the
same frequency difference on any band
and there would be no difference in se-
lectivity on any of these bands. The
proper crystal frequency for 10 meter
coverage depends upon which section
of the band you wish to receive. My
choice is from 28.5 megacycles to 29.6
megacycles. This calls for a 7000 kc.
crystal. Its fourth harmonic falls at
28 megacycles and thus by adding 28 to
the receiver dial a 28.5 mec. signal ap-
pearing at 500 on the dial would be
read 28,500. The factor would be 28
or 25,000. An advantage here is that
7000 to 7010 ke. crystals are easily ob-
tainable as they are 40 meter crystals.
To cover from 28,000 kec. up, a 6875 ke.
crystal would be required. To cover
from 29,700 kc. down, a 7050 kc. crystal
is necessary.

The 6J6 converter (Fig. 2) is satis-
factory for any frequency of operation,
but has the same limitations as the
6BE6 unit for the two high frequency
bands. It was determined that a triode
mixer of this type does not have a
lower noise level at these frequencies
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than the pentagrid or grid injected
converter. The oscillator mixing ac-
tion takes place in the common cath-
ode resistor and the bypass condenser
is critical, 50 pufd. being the correct
value for the 10 meter band. This unit
compares favorably with the 6BE6
unit, but if the builder is starting from
scratch, the latter is a better unit to
build.

The dual 6AG5 converter (Fig. 3) is
very satisfactory for 20 and 10 meter
operation. This unit was designed and
found suitable for these bands. It is
needlessly complicated for the 75 and
40 meter band, the 6BE6 unit being
comparable in performance and re-
quiring less material. A 10 meter ver-
sion was constructed and installed in
the author’s car to complete a mobile
station. Although the previously men-
tioned points regarding crystals, coils,
etc. also apply to this unit, there are
additional features requiring explana-
tion. During experimental develop-
ment of this converter it was deter-
mined that the popular 6 AKS tube was
not satisfactory for converter service
for two reasons. This tube has a rated
180 volts maximum plate supply and
the tubes tested were gassy enough to
ionize at the admittedly high supply
voltage of 250 volts d.c. The worst fea-
ture was the wide change in trans-
conductance when the tube was sub-
jected to vibration. The 6AGS5 pos-
sesses neither of these objectionable
features. Of course, this does not con-
demn 6AK5 tubes for other uses.

The oscillator section of the 6AGS
converter consists of a single 6AG5
tube whose screen grid circuit is wired
as a Pierce oscillator and whose plate
circuit is resonated (in this case) to
the 10 meter band. A low frequency
crystal is used, as outlined previously,
and the plate circuit of the oscillator
tuned to a multiple of the crystal fre-
quency. Both the oscillator coil and
r.f. input coil are tuned while oper-
ating the converter into a receiver.
The receiver must have either an “S”
meter, no a.v.c., or a very weak input
signal applied to it. If a signal gen-
erator is not available any signal may
be tuned in by the receiver on the ham
band. Even without alignment there
will be enough signals coming through
for this purpose. After a signal or
carrier is tuned in, the r.f. and oscil-
lator coils are tuned by their iron
cores for maximum receiver output. It
is advisable to make the a.v.c. circuit
in the_receiver inert if it does not have
an “S” meter, otherwise peak tuning
is almost impossible. Where a high
gain ham receiver is used for this tun-
ing operation, a certain amount of
broadcast leakage may be expected
which will not appear with car or
other radios.

The antenna may be coupled into
any of the three converters by direct
tapping into the coil or by the variable
impedance antenna coupler as shown
in the dual 6AGS5 converter schematic
The variable impedance antenna coup-
ling has been used on many other sig-

(Continued on page 145)
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By MILTON BROWN

National Broadcasting Company

hmd The Scenes At A

e

Back of the smooth and seemingly efiortless show

appearing on your video screen is a complex and

highly trained organization of video t(echnicians.

tific operation, combining the ac-

- tion of light and optics, electri-

city and radio, physics and chemistry,
electronics and photography.

One of the most complicated mech-
anisms in television is the camera—
the instrument which is the basis of
all television production.

Although the television camera re-
sembles the motion picture camera, it
practically begins where the movie
camera leaves off. In regular photog-
raphy, the scene to be photographed
is picked up by a lens and focused on
a strip of celluloid coated with a pho-
tosensitized emulsion and the action
of the camera stops there.

On the other hand, the television
camera is an electronic device whick
contains a tube, called the image
orthicon, which translates the image
transmitted from a lens onto a photo-
sensitized surface into electrical im-
pulses. These impulses are amplified
and travel as such until they reach
the television receiver in the home
where they are again translated into
the image of the originally photo-
graphed scene. In greater detail, this
is the route taken by a bit of action
during a telecast:

The scene is picked up by the tele-

TELEVISION is a complex scien-
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vision camera, the signal is amplified
in the camera, sent througzh the cam-
era cable to the studic control room,
where it is adjusted and amplified,
then sent through cable to master con-
trol, where it is amplified again, and
from there to NBC’s antenna atop the
Empire State Building. At the same
time that the telecast is sent to the
Empire State Building from master
control, it is also sent from there to
the telephone company’s network ter-
minal point for transmission through
the coaxial cable to stations connected
to the network.

WNBT’s television signal in New
York is radiated from an antenna, lo-
cated on the Empire State Building
tower, to be picked up by home re-
ceivers. The video signals are brought
into the set inside the house and ap-
pear on the screen. The sound por-
tion of the program is picked up in the
television studio simultaneously with
the video, is amplified and transmitted
in the same manner as any regular
radio broadcast.

The technicians immediately con-
cerned with pickup and transmission
of any television show are specialists
in many fields; some of the equipment
they use is standard to radio and mo-
tion picture but most of it represents
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Putting on NBC's “How 1y Doody" show at the
WNBT studios requires the services of many
highly trained technicians and engineers.

the best and latest in electronic
achievement, a large portion of it de-
signed by RCA anc NBC engineers.

The following is to indicate the re-
lationship of technician to equipment
during the actual pickup of a video
program:

In the Studio

Cameramen—Caneras: Usually,
three cameras are used. Camera #1
is mounted on a dolly and is the only
camera which is moved to produce
moving shots—called dolly or truck
shots—during the program. It is used
for wide-angle shots. Cameras #2
and #3 are mounted on mobile ped-
estals, and while 1hey can be moved,
they do so only between shots. Each
camera has a lens turret with a com-
plement of four lenses of various focal
lengths. In general, on camera #1,
the lenses have 35, 50, 75 and 135 mm.
focal lengths, while #2 and #3 have
50, 75, 135 mm. and 7%-inch focal
lengths. For extrecme closeups, lenses
of longer focal leigths are available
and are used wher necessary. All lens
changes are accorr plished by means of
a remote control handle in the rear of
the camera. Chanzes in optical focus
are made by mears of either a focus-
ing handle or a krniob on the right side
of the camera. While motion picture
cameras are focused by moving the
lens itself, in a television camera, cor-

(Continued on page 148)
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Construction and the tuning of a musical novelly

Home-Built ELE

aa

L

e

on which yon can play the melody of popular songs.

off. Yes sir—from now on-—no

more surplus. Then our local
junk dealer demoralized me by offer-
ing, right in his window, a stack of
brand new BC 605's for $5 per copy.
That was too much of a bargain to
pass up. Besides, I told myself, I need
a cabinet and chassis for the experi-
mental electronic organ I am building.
A cabinet that I'd be proud to set on
top of my piano. Furthermore, the
parts I did not use would be worth
much more than the price of the
whole BC 605 with tubes. Just try
and buy those leftover parts new and
see what they cost. Just one more
little purchase of surplus—the reader
can guess what happened.

l HAD taken the pledge and sworn

Seareh for a Keybhoard

Then 1 needed a keyboard for my
electronic organ. If I could get a
keyboard that I could mount near or
under my piano, I could use the clec-
tronic organ to piay the melody and
play chords on the piano to accompany
it. I shopped at local toy stores for
toy pianos. All they had were little
plastic toy grand pianos. They would
not do. They could not be taken apart
without wrecking them. One shop did
have a handsome little wooden toy
piano. It wasn’t so little, at that, and
beautiful tunes could be played on it.
It had 25 keys. That would suit my
purpose fine but the price was $24.50.
With tax, that was five times what
the BC 605 cost.

Silent Practice Keyhoards

A canvass of the piano stores for
practice keyboards revealed several
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for $149.50. Very beautiful-—more keys
than I needed and too costly. The last
company had two Virgil “Claviers”
for sale at ten dollars each. They were
full size piano keyboards for soft or

Eprror's NOTE: The author has used a
surplus BC 605 wunit to obtain a cabinet,
miscellaneous parts, and a chassis. This
is not necessary as any new or junk box
parts and cabinet wmay be substituled.
Since only 21 noles are required to play
the melody of most popular pieces a full
piano keyboard is not required. The au-
thor used a “Clavier” with « standard-
sized keyboard simply because it was
available at low cost. The eitire key-
board may be ulilized by adding addi-
tional octaves to the circudt as presented.

hard keying or for silent or click key-
ing. It would be too simple to install
a copper strip back of the moving
metal fingers. The whole thing could
be cut down and moved right under

Chassis view of the unit. The choke, conden-
ser, and power transformer are shown mount-
ed on a strip of aluminum. The 5Y3GT tube,
not visible. is behind the choke and condenser.

ki
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TRONIC ORGAN

By JIM KIRK, W6DEG

Keyboard showing the po-
tentiometers and wiring
pulled out from under the
piano. The BC-605 cabinet
with its portable PM speaker
unit. Controls on the cabinet
include Ry, R, (the volume
control), “On-O#f” switch,
tuse, and the output jack.

the piano with the keyboard protrud-
ing. Just what I wanted. I bought the
best looking one. Inside was some
printing showing when the manufac-
turer’s guarantee expired——the year
I was born——1895!

Converting the BC 603

All the inside parts of the BC 605,
including wiring, were removed, ex-
cept the two tube sockets and two
condensers. The [ront panel was left
intact for appearance sake and be-
cause we are going to use the volume
control, the switch, the fuses and the
telephone jacks. A little strip of alu-
minum was mounted on the posts in
the dynamotor well-—identical to the
method I use to power the popular
BC 604 receivers. From the diagram
it will be noted that two oscillator
tubes in the one 6SN7 envelope are
used. The reason being that the con-
denser and the resistance in the cir-
cuit control the frequency of the audio
oscillation. If only one tube is used
to cover the wide range wanted, a
high resistance would be in the circuit
by the time the low notes are wanted.
The tube did not sound weil on the
low notes with a small grid condenser
and a high grid leak. Better use one
tube for the top half and another tube
for the lower half. Since the 6SNT7
tube is two tubes in one and since it
takes up no more room than one tube
and since surplus audio transformers
are plentiful-—two osciliators are em-
ployed.

Cutting Down Heowls

The volume control is invaluable
for playing and especially for tuning
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up, if you have any regard for the
neighbors. I did not want to further
antagonize my neighbors—what with
them already up in arms and threat-
ening to chop down my transmitting
antenna because of BCI. That was be-
fore I installed NBFM, I hasten to
explain.

When I first got the electronic organ
all connected up and ready to try out,
I struck a low note and received the
Bronx cheer. That was all right. I had
always wanted to know how to dupli-
cate the Bronx cheer electronically.
Now I knew.

Tuning Up

You really need three hands for
tuning up but if you are not so fortu-
nate, there are two stunts you can
employ. You can strike the piano note
and remember what it sounded like,
then hold down the organ key and try
to tune the potentiometer to the same
sound. You could put a roll of solder
on the organ key and strike the piano
note and tune—but it isn’t much
better than remembering. Start with
the highest note and try to make it
sound like high “F”. Then try match-
ing about four other keys. At this
point, try playing some simple tune.
If your experience matches mine, the
tune will sound sick-like. However,
if you have an ear for music, you can
correct the sound better this way than
by trying to match all the piano notes
one by one.

Audio transformers will not oscil-
late unless the polarity is right. The
method I employ is to go ahead and
permanently hook the grid to “G”
post and the “F” to the chassis. Then
hook the plate to “B plus” and the
power to the “P” post with flexible
wires. If no oscillation, just reverse
these flexible wires.

Using the Organ

The reason for wanting 21 notes on
my electronic organ was so I could
play the melody for all popular bal-
lads. These notes—from high “F” to
a low “A”—cover every note used in
one hundred popular ballads I have
on hand and am fond of playing on
the piano. At first glance, the 21 po-
tentiometers (22 with the volume con-
trol) look like the most expensive part
of the outfit—but you do not reckon
with my Scotch blood. I could have
saved money by discovering the exact
resistance needed in each case and
using cheap one half watt fixed resist-
ances, but that would not hold for
every piano and it would not hold if
the piano changes tune with age. With
potentiometers one can keep the organ
in tune, just like tuning up a violin.
(My organ sounds like a violin, I in-
sist.) Just because the potentiometers
scratch a little when used as volume
controls, does not impair their useful-
ness in this application except the
volume control on the 605 panel. Being
a radio serviceman, I had a flock of
used volume controls on hand and I
only had to use a value larger than
the resistance I needed.

Mareh, 1950

The audio transformers are surplus
transformers from the GF 11 trans-
mitter, but any inexpensive 3 to 1
audio transformers from the junk box
will do as well because I have tried
several in the experimental stages.
You compensate with the potentiom-
eters, anyway, so a difference in the
transformers is not noticed. The only
reason why I wound up with these
surplus transformers is that they look
neat and are handy to mount and
wire in this application. Placement
of parts and wiring is definitely not
critical so the builder may easily devi-
ate from this arrangement without
harmful results.

It may be noticed that several of
the potentiometers have switches.
This is because some of the used po-
tentiometers that I had on hand were

equipped with switches and I saw no
reason for removing them in this ap-
plication. The switch cover performs
the function of keeping the dust out.

I must explain that “his “organ” is
tuned an octave lower than the mel-
ody for which the music is written.
This is because it brougzht it in range
of my singing voice and I can accom-
pany my “music” with my rich bari-
tone voice, if my guest insists. If you
want to tune it to the melody that the
music is written in, every key will be
an octave higher and every potentiom-
eter will have less resistance in the
circuit. No change will have to be
made in the components, however,

I built this organ five times before
it reached its present form. I tried a
neon oscillator first. Then I tried dif-

(Continued on pige 111)

Circuit diagram and parts list covering the electronic organ. The approximate
resistance values for the various potentiometers are given below the parts list.

PHONES

PEAKER

1?7 V. A.C.

Bl

R6 R7 R8

R17 RIB Rt9 R20 R2I

R,, R—100,000 ohm, Y3 w. res.

HIGH KEYS

RII E RI6
¥ SHARP ai [ CY¥SHARP o{ ofsnmp f F

E
KBS FONEA

R23 R24

[1¢4
4
FYSHA WP

DYSHARP E' F

@ 2amp.; 6.3 v. @ 2 amp.

R;—500 ohm, 10 w. wirewound res.
R,—500,000 ohm pot.

R5—20,000 ohm, 10 w. wirewound res.
Ry, Re, Ry7, Ry, Ry;—250,000 ohm pot.
R:, Ray, Rog—500,000 ohm pot.

Ry, Ry, Ry, Ryg, R5y—100,000 ohm pot.

R0, Ry1, Ry
13 R1z—10,000 ohm pot.

R,,—25,000 ohm pot.

Cy—.001 ufd. mica cond.

Co—500 yufd. mica cond.

Cj, C,—.5 ufd., 400 v. cond.

C;—10 pufd., 25 v. elec. cond.

Co—.05 pufd., 400 v. cond.

C;, C.—10/10 ufd., 350 ». elec. cond.

T, T—M:idget audio trans,, 3:1 ratio

Ts—Output trans., 6V6 (5000 ohms) to v.c.

T,—Power trans., 275-0-275 v. @ 50 ma.; 5 v.Ry;5—8000 ohm

Rig. R.o—50.000 ohm pot.

PL,—6.3 v, pilot lamp
S1—S.p.s.t. toggle sw.
F\—3 amp. fuse
V,—6SN7 tube
Vo—6V6 tube
Va—5Y3 tube

CH,—Filter choke, 50 ma. mldgel type

Note: Approximate resistance values of pots for

for correct tone are:
R4, Ros—100,000 ohm
R,——400,000 ohm
R«—130.000 ohm
Ry,—88,000 ohm
Ri9, R11—30,000 ohm
R17—32,000 ohm
R15—6000 ohm
R,;—10,000 ohm

R1s—42,000 ohm
Ri7—150,000 ohm
Ris, R:-—75,000 ohm
R;—55,000 ohm
Roy—95,000 ohm
R:0—35,000 ohm
R2;—200,000 ohm
R~y—270,000 ohm
R2—400,000 ohm
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By
DAVID GNESSIN

Details of a new cireunit for television receivers

developed by Transvision and available in kit form.

OES your television horizontal
D hold control act skittish, re-

quiring adjustment to a single
sensitive position, otherwise the pic-
ture tears? You can lock-in the hori-
zontal hold with the circuit described
in this article so that once set a de-
liberate rotation of the control (up to
30 degrees of rotation) will not throw
the horizontal sync out of hold.

Despite its efficiency this device is
simple. Comprising a single dual-di-
ode tube with its coupling circuit, this
automatic frequency device leans over
backwards to hold the sync locked
even when the hold control is moved
off oscillator frequency. This article
will discuss the theory of operation
fully.

Fig. 1A shows a simple sync ampli-
fier. This could be an amplifier com-
mon to both horizontal and vertical
sync, or it might be the horizontal
sync amplifier alone. Note the phase

SYNC U

SYNC.
AMPLIFIER AMPLIFIER

]l

Ri

= v+
(a)

Fig. 1. Two versions of simple sync amplifier.

reversal of the sync pulse. Due to in-
herent plate amplifier action the posi-
tive sync pulse applied to the grid
results in a negative sync pulse devel-
oped in the output.

Next examine Fig. 1B. By placing
R, in the cathode circuit the sync pulse
now developed in the circuit has the

Fig. 2. Schematic and parts list of Transvision’s lock-in circuit for TV receivers.

PHASE
'” SYNC. CONVERTER
8+ “YAMPLIFIER cl]
3%\
~=7 [

HORIZONTAL
HOLD

AR
V| ks
c3

R2

Ry, R—6800 ohm, Y, w.res.

Rs, Ry, Re—100,000 ohm, V2 w. res.
R.—56,000 ohm, 1 w. res.
R—10,000 ohm, V2 w. res.
Rg—2200 ohm, Y3 w. res.

Ry—1 megohm, V2 w. res.
Ry——56,000 ohm, V2 w. res.

C, C,, Co—500 pufd. mica cond.

. i

TO GRID OF
DISCHARGE TUBE
OF HORIZ. OSC.

Cs—1000 pufd. mica cond.

C—.05 pfd., 400 ». cond.

Ci—4 ufd., 50 ». elec. cond.

Hor. Hold—100,000 ohm pot.

Phase Conv.—6ALS tube

L,—Standard slug-tuned linearity coil
(Transvision Part No. 377)
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same polarity as that applied to the
grid input.

This leads to Fig. 2 where R, and R,
are placed in the plate and cathode
circuits respectively. Thus, a voltage
of the same potential but of opposite
polarity is developed in the two out-
puts. This charges condensers C; and
C; in opposite polarities. (Condenser
C can be considered an extension of
the plate-cathode tube capacity. It is
part of the inherent phase-shifting
network).

The filament circuit of the phase
converter is omitted for simplicity. It
may be readily seen, however, that
while conducting, the diode is an ef-
fective low-resistance path from C; to
C.. Thus, while the sync amplifier is
passing a horizontal sync pulse the
condensers C; and C. charge, right
through the diode. Resistors R; and
R, act as bleeding control returns to
ground.

Due to the time constant of circuit
components, condensers C;, and C. are
not fully discharged before the next
sync pulse is applied to the input of
the sync amplifier. Thus an effective
d.c. is established within the circuit
which may be measured say, at point
“X.” Since this is a balanced circuit,
if incoming sync puises are of equal
amplitude, the voltage at reference
point “X” would be zero.

A short digression is in order to ex-
plain the “phase converter” whose real
work is yet to begin. The horizontal
sync pulse has been rectified and it is
ready to be mixed with the horizontal
sweep pulse tanved off nf the horizon-
tal yoke (not shown). This latter pulse
is the one developed by the local hori-
zontal oscillator which is not shown.

The essence of the mixing within
the phase converter lies in the follow-
ing reasoning. The horizontal oscil-
lator circuit of the TV receiver is trig-
gered by the horizontal sync pulse in
normal operation. This “trigger” pulse
rides on the modified saw-tooth sweep
which leaves the horizontal output cir-
cuit and is impressed on the horizontal
yoke. Naturally the question arises—
Is it really doing all this?

The phase converter circuit is a
checking and correcting device which
answers that question. It examines
the pure sync pulses stripped from the
composite video signal and simulta-
neously examines the sweep pulses al-
ready corrected by that same sync,
checking them against each other for
accuracy.

Since these two pulses pass through
the phase converter tube together to
be rectified, conversion will take place,
just like the converter in the common
superheterodyne. Only it won’t be
a conversion to change frequencies.
(The frequency difference will be in
the order of a fraction of a cycle.)
The comparison will be vne of phase
difference. Thus the name, phase con-
verter.

No matter how sharply the circuits
are tuned in superheterodyne convert-
er stages, the resulting conversion

(Continued on page 88)

RADIO & TELEVISION NEWS


www.americanradiohistory.com

The MINI-RACK
TRANSMITTER

Complete 100-watt, all-band c.w.
transmitter which is housed in a
miniature relay rack. 19”7 x10”.
The front panel is aluminum, fin.
ished in grey crackle. The rack
frame iz made of %” aluminum
angle stock and self-tapping
screws. The three decks, from
top to bottom, are: final amplifier.
the v.l.o. exciter unit, and the final
amplifier power supply assembly.

By
JOHN F. CLEMENS,
WHERN

Designed for clickless and chirpless Lkeying. this

compact. home-built transmitter is smaller than

most of the present-day communications receivers.

HE modern amateur station in-

I variably uses some form of vari-

: able frequency control. The cur-

rent trend in transmitter design ac-
cents speed and flexibility of control
but these advantages are usually ob-
tained at an increase in complexity
and bulk. After several attempts at
transmitter layout along conventional
lines, the author concluded that a
standard relay rack occupied too
much operating table space. Finally,
the pictured layout evolved and
proved quite satisfactory from the
standpoint of operating convenience.
The transmitter is constructed in
miniature relay rack style. The front
panels are ten inches wide and the
three decks, final power supply, v.f.o.
exciter, and final amplifier, total 19
inches high. The rack is eight inches
deep. Thus the complete 100 watt, all-

March, 19350

band transmitter occupies only 8x10
inches on the operating takle.

The absence of a transformer-type
exciter power supply greatly facili-
tates compact construction. The volt-
age doubler power supply for the ex-
citer uses selenium rectifiers and
makes the exciter a completely self-
powered, all-band, 15-watt trans-
mitter. The voltage doubler power
supply using vacuum rectifiers has
never gained wide popularity among
amateurs due to its notoriously poor
voltage regulation. Selenium rectifiers

Coming Nexi Monith
“THE MINI-RACK MODULATOR”

A 50-watt modulator designed as a
. companion unit to this transmitter.

www.americanradiohistorv.com

tell a different story due to their ex-
tremely low resistance in the conduct-
ing direction. As a result, the voltage
regulation is excellent. In the exciter,
the key-up to key-down voltage change
is from 295 to 270 volts when the cur-
rent change is 40 to 130 ma. The
power supply generates very little
heat which is important since it helps
in obtaining frequency stability.
One objection to the transformerless
power supply remains: the fact that
one side of the power line is con-
nected to the chassis. This need cause
no difliculty if the operator is careful
to insert the wall »2lug with the
grounded side of the line connected
to the chassis. If the transmitter is
located some distance from any
grounded object, e.g., on the second
floor and not near & radiator, the
grounded line needs little considera-
tion since neither plug position can
cause a shock. Of course, the safest
procedure is to provide a good ground
lead from the chassis 10 a water pipe
and to be careful to  nsert the plug
correctly. The single wire plug system
with the ground lead may also be used.
The variable frequency oscillator
uses a 6C4 or 9002 in the now-famous
Clapp circuit. The tuning range is
1.7 to 2.0 mc. so that all the amateur
frequencies from 3.5 to 29.7 mc. are
covered. A great deal has been writ-
ten recently about the advantages of
the Clapp circuit so trere is no need
to review it here. One point should
be mentioned in connection with the
stability of the oscillator. If maxi-
mum dynamic stability is to be ob-
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Bottom view of exciter. The exciter chassis is provided with
a cover which has been removed to show wiring. The three va-
riable condensers tune 80, 40, and 20 m. doubler tank circuits.

tained it is essential that the oscillator
coil have maximum “Q.” This re-
quirement necessarily imposes a lim-
itation on the construction since a
coil must have a diameter of at least
two inches at this frequency if high
“@” is to be obtained. In addition, the
shield around the coil should clear it
everywhere by at least the coil diame-
ter. It is apparent that the oscillator
will become a bulky unit if these con-
ditions are realized. The keying abil-
ity of the oscillator depends on the
frequency-change versus plate voltage
characteristic which we have referred
to as the “dynamic stability.” Dy-
namic stability is of only secondary
importance if the oscillator is not
keyed and is supplied from a voltage
stabilized power source. The oscil-
lator still retains the stability which
accrues by virtue of the large capaci-
ties between grid and cathode, and
ground and cathode so that thermal
variations in tube constants and
changes in load cause little effect on
the frequency. It should be empha-
sized that where dynamic conditions
are maintained constant by voltage
regulation and by continuous, rather
than keyed operation, the Clupp oscil-
lator will be stable even though the
coil does not have the highest possi-
ble “Q.” This is the basis for the
compact construction of the exciter.
It was reasoned that the best oscil-
lator keying would do no better than
approach buiffer keying and if back-
wave effects could be eliminated the
latter would be superior.

In order to provide a constant load
for the oscillator the second stage is
not keyed. It is coupled to the oscil-
lator through a 1 uufd. condenser. This
loose coupling prevents reaction of
subsequent stages on the oscillator.

A second 6AK5 is keyed by the
blocked-grid system. The network of
resistors and condensers in the key-
ing circuit has been carefully propor-
tioned to give excellent keying. From
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the diagram it can be seen that re-
sistors Rs, R;, and R, set the key-up
bias. The voltage at this point, used
to block the grid, should be no greater
than necessary to completely cut off
the tube or the stage will generate
clicks by acting as a pulse-sharpening
amplifier. This same rule applies to
all the succeeding stages. Next, R,
and C. form a time-constant circuit
to round off the keyed characters with
a slight lag and filter r.f. from the
key leads. Third, the value of R: is
made as low as possible to reduce
phase modulation of the wave at high
keying speeds which could cause a
keying chirp or thump. Phase modu-
lation might result from the variation
of the impedance represented by R-
in parallel with the input capacity of
the 6AK5 as this capacity varies with
the bias due to Miller effect. Since
R. is quite low, the impedance of the
combination is virtually unaffected by
the changing capacitive component.
The second 6 AKS produces suflicient
output to excite a 6AC7 80 meter
doubler. Like all the following stages
of the transmitter, this tube has cut-
off bias applied from the bias supply.
The method in which the bias is ap-
plied varies from the usual series fed
system. The selenium rectifier bias
supply furnishes 125 volts across the
20 pfd. filter condenser. Since this
voltage is considerably higher than is
required by the exciter stages, voltage
dividers are used to introduce the bias
to each stage. In the 6ACT stage, re-
sistors R. and R, comprise this
bleeder. When the key is up the cut-
off bias is determined by the ratio of
Ry to Ri.. When the key is down the
bias is almost entirely determined by
R:. alone, since the impedance of the
path through R and the bias supply is
infinite by comparison. This method
of applying bias has two advantages:
(1) No high current bleeder is neces-
sary, and (2) the self-regulatory char-
acter of grid leak bias is obtained. Al-
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Top view of exciter.

The unit is a self-powered. 15-wall trans-

The rectifiers are mounted with the fins vertical to
aid cooling. The 2E26 plate coil socket is mounted on spacers.

though an extra resistor is used in
each stage, cathode bias resistors and
bypass condensers have been elimi-
nated. The final amplifier bias is ap-
plied in the more conventional manner
from the VR tube with the exciter
bias supply furnishing ignition poten-
tial. The five milliamperes drained
from the exciter bias supply keeps the
VR tube lighted when the key is up.
Because of the extremely small cur-
rent drawn from the bias supply, a
single filter condenser is adequate.

It has already been mentioned that
key click prevention demands low
bias. A second requirement is that the
bias on each stage be sufficient to com-
pletely cut off each tube when the key
is up. This conflicting requirement is
necessary if backwave radiation is to
be prevented. While reasonable care
in shielding the transmitter will re-
duce the radiation in the key-up posi-
tion, the tube cut-off measure will
give the final touch so that break-in
operation may be used on the oscilla-
tor frequency. A vestigal signal may
be heard in the receiver on the 80 and
40 meter bands but it is too weak to
mask any other signal. This is a small
price to pay for 100% clickless keying.
It is possible to monitor the 40 meter
band with the transmitter being op-
erated on the same operating table
and same band without trouble from
clicks. An auxiliary lag circuit is used
at the bug, consisting of a small “a.c.-
d.c.” type filter choke in series with
the key and a .1 pfd. condenser across
the key.

The 80 meter tank circuit of the
6ACT is tuned by the knob on the left
below the v.f.o. dial. Ordinarily this
control need only be touched if a fre-
quency change is made from one end
of the 80 meter band to the other. All
three doubler tank circuits are low
capacity, low “Q” circuits so that the
tuning is not critical. Much simpler
than ganged tuning, this system is
just as satisfactory and the trans-
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RFCo—1 mh. r.f. choke

T,—Fil. trans., 6.3 v. @ 4 amps.
Rect..——100 ma. selenizim rectifier
Rect.o, Rect.s—250 ma. selenium r.:ctifier

-
S1. Sy—D.p.d.1. toggle sw.
—4 - J1—=Closed circuit jack
= 3 = Li—60 t. 126, 1Yy diam., 1V4” long (160
b meter—3.4-4 mc.)

L,—80 t. #30 closewound, %g”
tuned (80 meter)

Ly—45 t. #26 closewound, %g”
tuned (40 meter)

Li—30 t. #26 closewound, 3g”
meter) .

Li—1Y4” diam., 1Y,” long with 2.turn links;
80 meter—40 t. #20; 40 meter—=-20 t. #20;
20 meter—14 t. H18; 10 meter—6 t. 18

V,—6C4 tube

Vo, Vo—6AKS5 tube

V,—6AC7 tube

Vi—6N7 tube

Ve—2E26 tube

V:—VR150 tube

diam., slug

’
13
Ri, Rs, Ry, Re, Rs, Riz, Ry, Ryz, Ris—56,000 11
ohm, V> w. res,
R2, R5y—270 ohm, 15 w. res.
Rs, R1p—15,000 ohm, V3 w». res.
Rr—1500 ohm, V5 w. res.
Ro, Ri1. Riy, Rig—470,000 ohm, V5 w. res.
R—4700 ohm, Y5 w. res.
R15—2500 ohm, 10 w. wirewound res.

17V
a.c.

'

b
C=T10

oo b bemal ameLieien

diam., slug

diam. (20

C:—1 ppfd. mica cond.

C., Cy, Cyy, Co—.001 pfd. mica cond.

Cis Coyy Coa, Co;—.01 ufd., 400 ». cond.

Ciy, Coa—100 pufd. var. cond.

C.—20 pfd., 150 v. elec. cond.

Coy—120 pfd., 150 ». elec. cond. (two dual 30
ufd. cond.)

Cyr—380 pufd., 450 v. elec. cond. (two 40 ufd.
cond.)

RFC;—2.5 mh. r.f. choke

Royy—10 ohm, 2 w. res.

C1—3-12 pufd. zero-temp. trimmer cond.

Co, Cy4. C15—50 ppfd. sar. cond.

Ca—100 pufd. zero-temp. ceramic cond.

Cq, Cs—.001 pfd. silver mica cond.

Ca Cio, C12y Cis, Ciz, C1o—100 ppfd. mica cond.

Circuit diagram and paris list covering the 15-watt, all-band exciter unit used in the Mini-Rack transmitter.

mitter is always ready to be peaked to
the limit of its last ounce of output
for a bit of choice DX.

Although the coil forms used in the
exciter unit were home-built from
bakelite tubing, an almost identical
coil form is available from the Cam-
bridge Thermionic Corp. It is the
Type LS-3 and is supplied complete
with a tuning slug. Since slug-tuning
is used only on coils L, and L, if the
coil form for L, (20 meters) has slug-
tuning, this must be removed before
the coil is wound for this circuit.

Next to the 80 meter tuning control
is the 80 to 40 meter bandswitch, an
ordinary d.p.d.t. toggle switch. This
method of doubler switching is not at
all new but was revived after con-
siderable experimenting with wafer
and other types of bandswitches. It
has the advantage that it is not nec-
essary to backtrack in the wiring
since the wiring progresses logically
from stage to stage with a bandswitch
occurring between the doublers. If
possible, toggle switches of the molded
bakelite type should be selected in
preference to the laminated type. The
r.f. losses in either type are quite
small but the molded type has a more
convenient terminal arrangement
with all the lugs on the rear.

Functionally, this switch determines
which tube receives the 80 meter sig-
nal; in the “up” position the 80 meter
output is applied to the doubler stage
while in the ‘“down” position the 80
meter signal may be applied to the
2E26 grid. No power supply switching
is necessary because of the cut-off bias
on the unused tubes.

For 40 and 20 meter doubling, the

March. 19350

two halves of a 6N7 are used with a
similar toggle bandswitch between
them. Thus it is possible to drive the
2E26 grid with 80, 40, or 20 meter ex-
citation merely by flipping the toggle
switches. Due to the high mu of the
6N7, very little bias is required to cut
off the stages and it is a very efficient
doubler. It is operated well below its
rating in driving the 2E26.

The 40 meter tuning knob is in the
center of the lower row with the 20
meter tuning knob on the right. Be-

tween the 40/20 meter bandswitch and
the 20 meter tuning krob is the key
jack with the 2E26 plate tuning knob
above it.

The principal design features of the
2E26 are wasted in the buffer applica-
tion since the tube is designed for
higher frequency operation. The
double-ended construction keeps all
the plate circuit components above
the chassis but since the stage doubles
on all bands except 80 meters, there

(Continued on page 114)

Top view of the final amplifier section used in the Mini-Rack transmitter Push-pull
807's are used. The grid coil is mounted at right angles to the unit's plate coil in

order to prevent self-oscillation which might be caused by magnetic coupling.

e
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Small Capacity

(ONDENSER

By
T. A. BENHAM

Asst. Prof. of Physics
Haveriord College

This versatile, home-built test instrument will

measure capacities up to 90 pufd. accurately.

HENEVER it is suggested
Wthat a ham build a circuit in

which tuned elements must
be carefully adjusted, the immediate
reaction is, “How am I going to ad-
just all those circuits without having
expensive trimmers all over the
place?” This understandable reaction
might prevent many interesting de-
velopments from materializing. Many
of these adjustments could be made
through the proper selection of a
fixed condenser if there were some

convenient way of selecting the proper
value. One suggestion would be to
connect, temporarily, a variable con-
denser across the circuit, adjust for
desired results, remove the condenser
without disturbing its setting, meas-
ure its capacity, and then select a
fixed condenser of the same capacity.
This would imply that all hams have
a large assortment of high grade fixed
condensers on hand, but with the ex-
cellent bargains in these small ca-
pacity condensers which are still

available, this is not an unreasonable
assumption.

The instrument described in the
following paragraphs makes the above
suggested procedure feasible.

If an oscillator is built and tuned
to a known frequency and the un-
known condenser is then connected
across the tuning condenser in the
oscillator, the capacity of the un-
known can be easily determined by
reducing the capacity of the tuning
condenser until the frequency has
again been brought to the initial
value. The unknown capacity is the
difference between the two tuning ca-
pacities. All that is necessary is to
have a tuning condenser whose ca-
pacity versus angle of rotation is
known and a detector for determin-
ing when the oscillator has been re-
turned to the initial frequency. The
absolute capacity of the tuning cir-
cuit need not be known, only the
change in capacity is required.

The first of these requirements was
met by obtaining a small variable
condenser which had a straight-line
capacity versus angle of rotation. A
Hammarlund MC50S high grade con-
denser, having a capacity range of 45
wufd., was employed. The dial plate
for this was marked off in nine equal
divisions with each division being
equivalent to 5 #ufd. In order to ex-
tend the range to 90 umufd., a second
adjustable condenser was connected
across the first condenser through a
single-pole, single-throw switch. If
the capacity being checked is be-
tween 45 and 90 sefd., it will be neces-
sary to remove the second condenser
by opening the switch and adjusting
the calibrated unit. If the unknown

(Continued on page 146)

Schematic diagram of condenser tester. A straightline capacity taper variable condenser should be used.
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R32

clo

L)

RS

3%

N7 v.A.C.

+35 V.

R,—47.000 ohm, V5 w. res.

Ro, Ri—2 megohm, V5 w. res.

R—500 ohm. 1 w. res.

R,—10.000 ohm, I w. res.

R.—10.000 ohm, 10 w. wirewound res.

R.—2000 ohm, I w. res.

Ri—5000 ohm, 1 w. res.

C,—200-500 ppfd. mica padder (see text)

C,. Cg—250 pufd. mica cond.

Cgy. C10—100 ppfd. mica cond.

C,, C;—500 pufd. mica cond.

Cy—5-50 uufd. calibrated tuning cond. (Ham-
marlund MC50S)

Coq—20-70 ppfd. semi-adi. cond.

Cy—.05 ufd., 400 v. cond.

Cq1, C10—8 uid., 400 v. elec. cond.

Cye—.01 pfd.. 200 v. cond.

Cr—1 pfd., 200 . elec. cond.

T,—Power trans., 300 to 400 v. each side of
ct. @ 40 ma.; 6.3 v. @ 2 amp.

RFC,—2.5 mh. r.f. choke

CH,—15 henry, 50 ma. filter choke

81, So—S8.p.s.t. toggle sw.

L,—175 ph. coil, 102 t. $#32 en. on 1” form,
spaced 1. For other coil form diameters see
“ARRL Handbook”

L,—1 t. at grid end of L,

Ly—Approx. 15 t. 3# 32 d.s.c. (or equiv.) wound
at ground end of L,. See “ARRL Handbook”
on oscillating detectors

L,—7.55 mh. coil, 720 turns (8 layers) #30
en. wound 1" long on 1" diam. form. Tap at
200 t. from ground end. Adjust to 80 ke.

P—Single earphone, 1000 ohm d.c. res. (not
critical). A small loudspeaker with suitable
output trans. may be substituted for earphone
and resonant chamber

V,—6CS5 osc. tube

V.——6J7 det. tube

V+—6G6 audio amp. tube

V,—6ZY5 rect. tube
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MMUL
TV INTER

By
E. G. LOUIS

TING

The ability to recognize trouble by the type of

patiern is an asset in servicing video reeceivers.

THEN television ‘“‘comes” to a

/ town or city, practically

every local radio technician

who has not already been studying

television will try to get all the infor-

mation possible within a few short

days or weeks. By reading articles,

studying manufacturers’ service man-

uals, and, in many cases by actual ex-

perimentation (building sets from Kkits,

etc.), he will try to acquaint himself

with the principles and practices of
the new (to him) field.

It is one thing, however, to read
about a condition or circuit, and quite
another to actually work on the cir-
cuit, or to work on a set with a given
defective condition.

One of the most valuable assets that
a TV technician can acquire is the
ability to recognize trouble by the type
of pattern (or lack of pattern) ob-
tained on the screen of the TV re-
ceiver. Such an ability enables the
technician to reduce servicing time by
making his diagnosis much more rapid-
ly, and enables him to isolate the de-
fective section of the TV set much
more quickly.

Therefore, for a radio technician or
student first learning television, or
even for the man with some experi-
ence, it is often desirable for him to
spend a few days experimenting with
a TV receiver known to be in good
operating condition. Common defects
can be introduced, and their effect on
set operation noted. A leaky coupling
condenser might be simulated by
shunting a condenser with a high value
resistance. An open condenser may be
simulated by either opening the lead,
or by substituting a much smaller con-
denser. Low emission tubes may be
simulated by placing a small resistor
in series with the filament lead in or-
der to drop the filament current.

By carrying out this program, the
technician can soon learn what symp-
toms to expect from the more common
defects, and is thus in a better position
to go right to the source of a com-
plaint.

Some complaints are not too easy to
simulate. Interference, for example,
apparently cannot be duplicated un-
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der test conditions unless an actual
interference condition exists. However,
a simple technique has been worked
out by which the effects of certain
types of interference on the screen
may be easily shown. By actually
demonstrating the patterns obtained,
the technician will be in a better posi-
tion to recognize the cause and so take
corrective steps.

The only item, besides a television
set, needed for demonstrating some of
the more common TV interference test
patterns is an ordinary AM signal
generator . . . preferably one that can
supply either an audio tone, an un-
modulated r.f. signal, or a modulated
r.f. signal, and in which the operating
frequency can be easily varied; in
other words, the type of signal gen-
erator found in the majority of service
shops in the nation.

The signal generator is simply con-
nected across the video second detector
load resistor as illustrated in Fig. 1E.
It is assumed that the signal generator
has a built-in d.c. blocking condenser
in series with the “hot” lead. If not,
or if there is any doubt, then a .01 gfd,
600 v. paper condenser should be con-
nected in series with the “hot” lead.

Both the signal gensrator and the
TV receiver are now tirned on. If a
station is on the air at the time the
experiments are to be carried out, then
a program can be tuned in so that the
“interference” pattern will appear su-
perimposed on the prog-am picture .. .
such as would be the case if actual
interference trouble we~e encountered.
But even if a program is not available,
the basic patterns can still be shown
to advantage.

If a program is not seing received,
adjust the brilliancy ani contrast con-
trols on the TV set so that a raster
appears on the screen. Then adjust
the signal generator to deliver an
audio signal.

Since the frequency of the audio
signal will be far below that of the
horizontal sweep, several lines at a
time will be made brighter and darker
by the audio signal, resulting in “bars”
horizontally across the TV screen as
shown in Fig. 1A. If a »rogram is be-
ing received, these bars will be super-
imposed on the picture.

These are the well <nown ‘sound
bars” that may result from misadjust-
ment of the fine tuning control or local
oscillator in a TV set, or from mis-
alignment in the video if. stages.
Whenever bars of this type (horizontal)
appear on a TV screer, you can be
pretty sure that an audio signal is get-

(Continued on pajye 144)
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1950 TV models—(counter-clockwise) Arvin
Model 4080 TV (81%”); RCA Model TC-124
(12%2"); Stromberg-Carlson Model TC 125-LA4
(12v2”); G.E. Model 12C109 (12%2"): RCA Model
T-100 (10”); Starrett “Sam Houston” (1212"):
and G.E. Model 10T6 (10”) in plastic cabinet.

By
MILTON S. KIVER

very young in years and expe-

rience, is already fiercely com-
petitive. Any economy in design which
will permit the cost of a set to be
lowered without appreciably lowering
the standards of set operation is high-
ly desirable. The previously discussed
sine wave and saw-tooth wave a.f.c.
systems required three and two tubes
respectively. The pulse width a.f.c
system, about to be examined, requires
only one tube, a relatively inexpensive
6SNT.

The circuit schematic, shown in Fig.
1, consists of a single control tube, a
long time-constant filter, and a block-
ing oscillator. The 6BG6G horizontal
output tube is added to the diagram
because part of its output voltage is
fed back to the control tube. Basically,
the horizontal oscillator is a free-
running oscillator and discharge cir-
cuit. It does not receive the incoming

THE television industry, although
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A discussion of horizonlal a.f.c. systems

that combine economy of design with good stability.

pulses directly, but, should its fre-
guency differ from that of the pulses,
the control tube, V, will alter the
negative bias on the grid of the block-
ing oscillator and thereby change its
frequency. It can accomplish this be-
cause the cathode resistor R, of the
control tube is common to the grid of
the blocking oscillator. The incoming
sync pulses, positive in polarity, are
received by the grid of V, through a
120-ppfd. condenser. This same grid
also receives a pulse from the hori-
zontal output transformer, plus a par-
abolic wave from the output of the
horizontal oscillator (V.) itself. The
pulse from the output transformer and
the parabolic wave from the horizontal
oscillator form a combined wave,
which then reacts with the incoming
sync pulses to maintain the blocking
oscillator on frequency.

Fig. 1 illustrates the shape of the
various voltages reaching V. The
wave obtained from the output of V.
is originally a saw-tooth wave, but it
is converted into a parabolic wave by
the 150,000 ohm resistor and con-
denser C. before reaching V, The
pulse which appears at the secondary
of the horizontal output transformer
is modified somewhat in form by an
integrating network consisting of a
560,000 ohm resistor, a 5 uufd. con-
denser, and C.. The shape this pulse
finally assumes is shown in Fig. 1.

The combined wave is specifically

www.americanradiohistorv.com

designed to have fairly steep sides (see
Fig. 2) in order that any difference in
frequency between the blocking oscil-
lator and the incoming sync pulses
will have a marked effect on the cir-
cuit. Here is how this occurs.

A portion of the bias from the block-
ing oscillator is applied to the grid of
the control tube and is sufficient to
keep the control tube cut off except
when the incoming sync pulse is high
on the slope of the grid waveform
(the combined wave mentioned pre-
viously) as shown in Fig. 2A. If the
blocking oscillator changes phase so
that the pulse arrives at a time when
it is down the slope, the length of time
that V, conducts will diminish. This
is indicated in Fig. 2B by the narrow
width of the waveform extending
above the cut-off point of the tube V..
On the other hand, if the blocking
oscillator frequency changes so that
the sync pulse arrives at a time when
it is closer to the top of the combined
wave (Fig 2C), then the plate conduc-
tion time of V, will increase. When
the control tube conducts, C, and C:
in its cathode circuit will charge to a
d.c. potential proportional to the
length of time that current flows
through the tube. This d.c. potential
is applied as a bias to the grid of the
blocking oscillator, thereby altering
its frequency and tending to bring it
back into line.

A long time-constant filter to

RADIO & TELEVISION NEWS
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achieve an averaging effect is placed
in the cathode leg of V. and consists of
R, R, and C., Note, however, that
these are not the only components in
this portion of the circuit. C, (a .02 gfd.
condenser) and R:; (an 8200 ohm re-
sistor) are also present and their pur-
pose is to provide better sync control
of the oscillator by permitting a small
component of the sync pulse to reach
the grid of the oscillator tube, V.. The
combination of the long time-constant
filter with the short time-constant
filter thus presents to the oscillator a
large d.c. component (due to the aver-
aging effect of R, R:. and C.) plus a
much smaller a.c. component (due to
C] and R&).

There are five controls associated
with this circuit and they function as
follows: The blocking oscillator trans-
former, L,, is slug-tuned to permit
coarse adjustments in oscillator fre-
quency. (i connected across the re-
sistor common to the control tube and
blocking oscillator, can provide fine
adjustments in frequency. The hori-
zontal hold control will affect the
plate voltage of the control tube and,
in this manner, the amount of voltage
developed across R.. This is the only
front-panel control of the group. C, is
part of a voltage divider network that
controls the amplitude of the wave-
form on the grid of the control tube.
C, will therefore control the point at
which V, starts to conduct. Finally,
Cs is part of a capacitance voltage di-
vider and regulates the amount of
voltage reaching V, It partially con-
trols the width of the picture and par-
tially the linearity of the left-hand
side of this image. An additional
linearity control located at a subse-
quent point in the horizontal sweep
system regulates the over-all hori-
zontal linearity

Several components of the oscillator
and control circuits have special co-
efficients or characteristics and, in
case of failure, should be replaced
only by an exact duplicate. R. is a
special resistor capable of stability of
1 per-cent or better. R;is a high nega-
tive coefficient resistor to compensate
for warm-up drift. It is mounted
within about %4 inch of the power
transformer and chassis for good heat
transfer.

Adjustment of Pulse-Width A.F.C.
System. When the pulse-width a.f.c.
system is operating properly, it should
be possible to perform the following
test on it. Permit the set to warm up
for about 5 minutes and then tune in a
station with the station selector con-
trol. The picture should be locked-in.
Now, rotate the horizontal hold con-
trol, R. over its entire range. It
should be possible to hold the picture
in sync¢ throughout three-fourths of
this range. Next, place the control at
mid-position, switch to another chan-
nel and back again. The picture
should immediately lock into syn-
chronization. It will be found when
switching stations, that the picture
will lock in throughout more than half
the range of R although generally
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Fig. 1.

not when this control is set at either
extreme position.

If it is found that the picture tends
to slip out of synchronization or that
after switching stations, the picture
does not immediately lock-in, the fol-
lowing adjustments should be made.

Adjust the iron core of L, for a
steady picture, with the front panel
horizontal hold control at mid-position.
Note whether the picture remains
locked-in as R, is rotated through half
its range. Set the hold control to its
mid-position, switch to another chan-
nel and then back again. If the pic-
ture does not remain in sync, back off
the horizontal locking trimmer, C,, to
2 to 2% turns from tight. Next, turn
the horizontal hold control to the ex-
treme counter-clockwise position and
back off on the horizontal frequency
trimmer, C, until the picture tends to
slip to the right, then turn the hold
control clockwise until the picture
locks in. When this has been done, it
should be possible to switch stations or
turn the set on and off without losing

Schematic diagram of the pulse-width a.i.c. system. The waveforms
are shown as to shape only and are not indicative of their relative size.

V] GRID CUTGFF

NORMAL SYNC. TOO SYNC. TOu
CONTROL LATE EARLY
Fig. 2. Horizontal ccnirol waveforms.

Area above dotted line is portion of wave-
form effective in conirolling oscillator.

A slight modification of the circuit
of Fig. 1, which is fr2quently seen, is
the circuit shown in Fig. 3. The hori-
zontal frequency trirnmer condenser,
(i, has been replaced by a fixed con-
denser and a parallel resonant circuit
consisting of C: and L. has been
placed in series with the charge and
discharge condenser, C.. This is a
stabilizing circuit, designed to im-
prove the stability cf the oscillator
and control circuits. With these ad-
ditional components in the circuit, the
adjustment procedure is as follows:

1. Set the horizontal hold control to
the full clockwise position.

synchronization. 2. Adjust the horizontal lock
Fig. 3. Schematic diagram of a variation of the pulse-width a.l.c. system.
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Fig. 4. A simple a.t.c. system employed by Motorola in their 7-inch TV sets.

trimmer to at least two turns from
maximum tightness.

3. Short circuit L..

4. With a signal being received, and
with the horizontal hold control in the
full clockwise position, set the iron
core adjustment of L, to frame the
picture.

5. Remove the short from L. and ad-
just the iron core of L. until the pic-
ture remains in sync over the greatest
range of the horizontal hold control.

Additional A.F.C. Systems

Continuing in the same vein of
economy and simplicity of construc-
tion, Motorola has devised two a.f.c.
circuits which are currently being
used in many of their television re-
ceivers. The first circuit, employed
principally in their 7-inch television
sets, is shown in Fig. 4. It consists of
a triode connected as a diode and ob-
tained from the same envelope as the
horizontal blocking oscillator. (The
operation of this particular oscillator
was described previously.)* In com-
mon with all other a.f.c. systems, the
incoming sync pulses do not directly
affect the sweep oscillator, but rather
influence its operation by varying the
plate current flowing through the a.f.c.
diode (V,). Note that the plate of the
diode connects directly to the grid of
the sweep oscillator. Further, the
cathode of the a.f.c. diode is attached
to R. which is part of a differentiat-
ing network receiving the output saw-
tooth deflection voltage that V. ap-
plies to one deflection plate in the
7JP4 cathode-ray tube. During retrace,
a sharp negative pulse develops across
R. and it is the frequency of these
pulses which is compared with the fre-
quency of the incoming sync pulses. If
the two are not identical, the plate

current of the a.f.c. diode is altered,
altering the negative bias on the grid
of the horizontal sweep oscillator and
thereby producing a frequency change.

In detail, the circuit functions as
follows: Condenser C. and the primary
winding of T, form a parallel resonant
circuit which receives the incoming
horizontal sync pulses and converts
them to an a.c. wave. See Fig. 5A.
(Actually, this tuned circuit is self-
resonant to a frequency close to 15,750
cycles and the incoming sync pulses
merely maintain oscillations in this
network by continuous triggering.
Resonant circuits used in conjunction
with class C amplifiers operate in the
same manner.) At some time during
this a.c. cycle, the cathode of V, re-
ceives a sharp negative pulse from R..
The negative retrace pulse on the
cathode of V, is equivalent to a posi-
tive pulse on the plate. The com-
bined sync wave and firing pulse on
the plate of V, with respect to the
cathode, is shown in Fig. 5B. This
particular position of the retrace pulse
along the slope of the sync wave rep-
resents the desired operation, it.e.,
when the two are in frequency step
with each other.

If the horizontal oscillator tends to
run fast, its triggering pulse will ap-
pear sooner and its position would
then be higher up on the slope of the
sync wave. See Fig. 5C. With this
condition, the positive plate voltage of
the diode will be greater, causing
more plate current to flow. The cur-
rent, flowing through R, and R: will
raise the negative voltage developed
across these resistors and across C..
This will bias V, more negatively,

* Kiver, Milton S.;: “Modern Television Receiv-
ers,” Part 19, RADIO & TELEVISION NEWS,
October, 1949.

Fig. 5. Waveforms in the ad.c. circuit shown in the schematic of Fig. 4.

="=="—= piooe
— — — g- PLATE
40y, VOLTS

Yy ¥

HORIZ. SYNC, WAVE
ON PLATE OF DIODE

COMBINED SYNC, WAVE
AND FIRING PULSE
ON PLATE OF DIODE

©)
FAST HORIZ. SWEEP

(D)
SLOW HORIZ. SWEEP

52

www.americanradiohistorv.com

causing the tube to remain non-con-
ductive for a longer period of time and
thereby lowering the sweep frequency.

By the same token, if the horizontal
sweep frequency should decrease be-
low the desired value, the triggering
pulse from R. will appear later than
usual, or farther down on the slope of
the sync wave. See Fig. 5D. The plate
voltage of the diode will now be less
positive, resulting in decreased cur-
rent flow. Less current through R,
and R; will lower the negative voltage
here (and across C, also) and permit
the blocking oscillator to come out of
the cutoff sooner. The result: an in-
crease in frequency. Thus, any ten-
dency on the part of the sweep oscil-
lator to change frequency will be com-
pensated by the diode drawing more
or less current.

Condenser C. and resistor R, form a
long time-constant filter to hold the

horizontal sweep oscillator in syn-
chronization for approximately 50
lines.

A second a.f.c. circuit that Motorola
has begun to use is shown in Fig. 6.
(Strictly speaking, this is not an a.f.c.
circuit in the same sense as the pre-
vious a.f.c. circuits. It does not, for
example, compare the horizontal
sweep frequency with the frequency
of the incoming pulses. What it does
is to synchronize the horizontal oscil-
lator through an intermediate locked-
in oscillator. However, it does rep-
resent another approach to automatic
frequency control and hence can just-
ly be included under a.f.c. systems.)
The circuit consists of a diode sync
clipper (V, 6AL5), a Colpitts oscil-
lator (V,), and a horizontal blocking
oscillator, Vs  The incoming sync
pulses lock-in the frequency of the
Colpitts oscillator and the positive
pulses obtained from the Colpitts
trigger the following horizontal block-
ing oscillator. When no sync pulses
are reaching the receiver, the Colpitts
still continues to oscillate and trigger
the blocking oscillator.

In operation, negative sync pulses
from the cathode of the sync separator
tube (not shown here) are differen-
tiated by- C, (.002 gfd.) and R. (10,000
ohms). This provides a negative pulse
at the leading edge of all sync pulses
and a positive pulse at the trailing
edge of all sync pulses. Since V, is a
diode, it will conduct only when its
plate is positive with respect to its
cathode and this occurs only at the
leading edge of all sync pulses. The
positive pulse that appears at the
trailing edge is unable to pass through
the diode and is effectively suppressed.
The negative pulses that do cause
diode conduction produce the same ef-
fect as though the cathode were
grounded and the plate of the tube
had received a positive pulse. The
diode plate current, flowing through
R., develops a triggering pulse here
which controls the frequency of the
Colpitts oscillator tank circuit (R, L,
., and C;). The result of this lock-in
is the generation of a 15,750 cycle sine

(Continued on page 110)
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By
SAMUEL FREEDMAN

Fig. 1. First hetezodyne eliminator
using off-frequency inversion. Orig-
inclly built for the FCC, #t is now

in the Commission’s Instrument Museum,

HE first improvement in radio

I receiver selectivity in twenty

years—since James Lamb’s in-
vention of phasing control to permit
the use of crystal filters—is the asym-
metrical off-frequency inverter type of
heterodyne eliminator developed by
James L. A, McLaughlin of LaJolla,
California. It is an outgrowth of war-
time developments undertaken in his
laboratory for the Radio Intelligence
Division of the Federal Communica-
tions Commission and for the Office of
Strategic Services (0OSS).

At the outbreak of World War II,
the Federal Communications Commis-
sion had the problem of monitoring
and receiving Japanese signals. Spoken
Japanese contains very high frequen-
cies not encountered in spoken Eng-
lish. The sibilants of the Japanese
language are as much a part of the
meaning or interpretation of the word
as are the syllables themselves. Where
English, as spoken by Americans, can
be quite intelligible with a maximum

March, 19350

Elimination of
RADIO INTERFERENCE

| \

modulating frequency of 3000 c.p.s.,
our translators might require as much
as 5000 c.p.s. to get the gist of mate-
rial in Japanese.

During the search for more suitable
radio receiving apparatus to cope with
this problem, an FCC engineer ob-
tained Mr. McLaughlin's original
model of the heterodyne eliminator as
shown in Fig. 1. This signal splitter,
or heterodyne eliminator, was desig-
nated the Type MC-1. This was later
modified to become the first automatic
heterodyne eliminator. The instru-
ment is now in the Instrument Mu-
seum of the Federal Communications
Commission in Washington and rep-
resents the first unit of its type ever
censtructed.

This early model was used in con-
junction with a standard Hallicrafters
Model SX-28 receiver. On the hasis of

www.americanradiohistorv.com

Improvement in
may be obtained with this new circuit.

By OFF-FREQUENCY
INVERSION

reeceiver sceleetivity

Fig. 2. MCL-2 sigmal splitters with
associated receivers built for Of-
fice of Strategic Services during war.

extensive tests these units were or-
dered for all of the primary monitor-
ing stations of the Radio Intelligence
Division.

When the Commun cation Branch
of the Office of Strategic Services was
established in 1942, it ‘was faced with
the task of copying signals through
terrific jamming. Similar apparatus
for anti-jamming pursoses was or-
dered and evolved as th: MCL-2 shown
in Fig. 2. These units ware used exten-
sively during the war wherever the
jamming problem was encountered.

By the end of the war a third type
of heterodyne eliminatcr had been de-
veloped. Known as tte MCL-3 this
apparatus did not requ:re any modifi-
cation of the receiver An internal
view of this model is shown in Fig. 4.
With this unit if interference was en-
countered on one side of a mean fre-
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(Miller Type
(Miller Type

To~—50 kc. high-pass filter (Burnell Type 1930)
T3—49 kc, permeability-tuned beat osc. trans.

(Miller Type 1898-BFO)
T,—50 kc. permeability-tuned trans.

1898-AX)
1898-4)
T5;—1000 cycle filter (Audio Development Type

D5377)
Te—Audio output trans. (Audio Development

Ca, C15—500 pufd., 400 v, mica cond.

C14s Cro, Cisy Cig, Cogq=—.001 pufd., 600 v, mica cond.
Cig, Ci7, Cop—20/20/20 pfd., 150 ». elec. cond.
Co1, Co—20/20 pfd., 450 v. elec. cond.

T1—50 kec. permeability-tuned trans.

Ce—25 upfd., 400 v. mica cond.
Co—50 upfd., 400 v. mica cond.

, Rig—150,000 ohm, Y3 w. res.

R17—22,000 ohm, V5 w. res.

31

R, Rg, Ris—100,000 ohm, V5 w. res.

R,, R-—22,000 ohm, 2 w. res.

R,—10,000 ohm, V3 w. res.

Ry, Re—470 ohm, 1 w. res.

R:, Ri;—1000 ohm, Y5 w. res.
Ry—47,000 ohm, V5 w. res.
R,—22,000 ohm, 1 w. res.
R,;—1000 ohm, I w. res,
Ri5—150,000 ohm, 1 w. res.
R..—(Not required}

Rip, Ros—470,000 obhm, V3 w. res.
Roo, Rog==2200 ohm, 1 w. res.
Rsy, Rygq—47,000 ohm, 1 w. res,

Ry

6SA7 ] vi

e

0% 966/650 LndNI

CHI

5Y3 ve u

7

Vs—6HG6 full-wave demodulator tube
Vs, Vi—6J5 audio amp. tube
Vi—6V6-GT audio amp. tube
Ve—5Y3-GT rect. tube

Type A-6404)
T,—Power trans.

(Centralab)}

Ryr—500,000 ohm pot.
Ro—4700 ohm, 2 w. res.

V.

<
1
6.3 V.70 ALL HEATERS

M7
AC.

(Audio Development Type

Ro—270 ohm, 2 w. res.

A-6403)

C,, Cg, C4, C;, Cyp, C1;—.01 pfd., 600 v. mica cond.

C,, Cs, Cs—250 uufd., 400 v. mica cond.

P
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quency it could be manually switched
to invert the frequency and select the
side which was free or freer of inter-
ference. Some of the units were con-
structed so that this operation could
be performed automatically.

The result of all this development
work was the standardization on the
Type MCL-4 shown in Fig. 6. This
unit contains an important improve-
ment over the MCL-3 which has been
described previously.*-2 High-pass fil-
ters replaced the tuned permeability
type of transformers, which required
critical alignment, used in the earlier
models. Fig. 11 shows the internal
view with the cabinet opened for serv-
icing or inspection. Fig. 9 shows the
easy accessibility of all tubes in the
MCL-4 when the dust cover is re-
moved. The largest can (marked T.)
in Fig. 9 is the compact high-pass filter
which is made up of five toroidal coils
and nine fixed condensers. Over 10%
of the total cost of the MCL-4 is rep-
resented by this single unit.

This new model takes care of all the
previous requirements of the FCC and
OSS as well as the general receiving
problem of virtually every type of ra-
dio communications service. The latter
may include problems associated with
adjacent channel interference, stations
in close proximity irrespective of the
amount of frequency separation, acci-
dental or malicious interference, si-
multaneous usage of a common com-
munications band by more than one
station, etc. In this connection, this
type of equipment is suitable for such
users as airways radio networks, mo-
bile radio systems, common carrier
radiotelephone systems, marine radio-
telegraph stations ashore and afloat,
or wherever dependable radioteleph-
ony and radiotelegraphy must be main-
tained irrespective of interference or
heterodyning.

Four patents, with variations, have
been applied for and two have already
been granted on the principles of off-
frequency inverters. It will be used
more and more often to afford relief
during S.0.S. emergency situations,
interference, the presence of uncoop-
erative signals, variations in receiver
selectivity, and wherever the radio
spectrum is congested or overcrowded.

Development work is now being ex-
panded with newly filed patents on a
heterodyne elimination system for
single sideband transmission which
will automatically remove the beat
of a carrier lying in the band of intel-
ligence. It is a well-known fact that
most radio and electronic equipment is
obsolescent by the time it reaches the
user and obsolete within about five
years. The common receiver basic se-
lectivity, or signal separating ability, is
twenty years old. Nothing of real im-
portance has been done in the past two
decades to improve signal separation
since the first receivers were built in-
corporating a crystal filter. This new
development seems to be the first

g
Fig. 3. Complete schematic diagram of the
McLaughlin Type MCL-4 signal splitter.

RADIO & TELEVISION NEWS


www.americanradiohistory.com

worthwhile improvement along this
line.

Fig. 3 is the circuit diagram of the
MCL-4 heterodyne eliminator or sig-
nal splitter together with a complete
parts list. Fig. 5 is an elementary
block diagram of a heterodyne sup-
pressor of the off-frequency inverter
type suitable for unmodulated recep-
tion.

Let us assume that a desired signal
of 455 kc. is present, for example a
code signal from the i.f. of a receiver,
and that an interfering signal of
455.8 kc. is alsc present. As shown,
two fixed oscillators are used, sepa-
rated from the desired signal by 1 ke.
Thus, if the 456 kec. oscillator is used,
the desired signal will be converted to
a frequency of 1 ke. and the undesired
signal to 200 cycles. This mixed signal
is sent through an asymmetrical off-
frequency filter with a center fre-
quency of 1000 cycles. This filter will
permit a 1000 cycle signal to pass
through but attenuates all signals be-
low 1000 cycles very sharply. Thus, in
this case, the desired 1 ke. signal would
pass through while the undesired 200
cycle interfering signal would be at-
tenuated 60 db.

If the 454 kc. oscillator is used, the
desired signal again becomes 1 kec. and
the undesired signal 1.8 ke., which will
be attenuated 25 db. in the filter. Thus,
either oscillator may be switched on,
the one giving the highest attenuation
of the undesired signal being the most
satisfactory operating position in most
cases. This is true whether the un-
wanted signal is higher or lower in
frequency than the desired carrier.

Fig. 7 is a simplified block diagram
of the heterodyne eliminator for either
voice or code reception. It will be
noted that two off-frequency inverters
are used, one feeding the 50 kc. asym-
metrical off-frequency filter and the
other the 1 ke. filter previously de-
scribed. The 50 kc. filter is of the high-
pass type, cutting off very sharply be-
low 50 ke. The off-frequency inverter is
switched so that the undesired signal
is below 50 kc., and is thus highly at-
tenuated. For example, a carrier 1.5
kc. off center may be down as much as
100 db. on phone-type signals. Even
greater attenuation is possible with
code signals due to the action of the
second off-frequency inverter and fil-
ter.

Normally, the MCL-4 signal splitter
is intended for use with any communi-
cations receiver having an intermedi-
ate frequency of approximately 455
kc. If the if, is other than 455 kec., it
is only necessary to change the two
local oscillator crystals to 50 kc. above
and 50 ke. helow the appropriate i.f.
setting. No realignment or circuit
changes are required in the associated
receiver. The unit connects to the re-
ceiver through a small coaxial cable,
the end of which has an insulated loop.
This loop is placed over the plate pin
of the first i.f. amplifier tube and the
tube is replaced in its socket. The sig-
nal splitter has been designed for con-

March, 19350

Fig. 4. Type MCL-3 heterodyne eliminator using tuned transformers insiead of filters.
This eliminator may be used without medification of the associated receiver unit.
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Fig. 6. Type MCL-4 signal splitter built for U S. Coast Guard racio stations.
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Fig. 7. A simplified block diagram of the Type MCL-4 signal splitter.

tinuous operation and has a power
drain of 70 watts from a 105/125 volt,
60-cycle, single-phase source. The au-
dio output of the instrument at 5%
harmonic distortion is approximately

Fig. 8. Asymmetrical selectivity curve of the
MCL-4 signal splitter. As illustrated, the
desired signal will be at 50 kc. Should an
undesired signal lie 1 kc. removed (51 kc.)
there would exist a heterodyne beat note of
1000 cycles which would be disagreeable.
By using the frequency inverter feature, 51
kec. will be changed to 49 kec.. while the de-
sired signal remains at 50 kc. The undesired
signal will be attenuated 50 db. Should an
unusually strong signal and greater attenu.
ation be required. a shift of but a few
hundred cycles in tuning will provide an in-
crease in attenuation of the desired signal.
The solid line at 50 kc. is 300 cycles wide.
Should greater attenuation be desired. the
operator shifts his tuning. The desired sig-
nal is now 49.7 ke. (£) instead of 50 ke.
(f,). The interfering signal, f. (49 kc.) has now
been shifted 300 cycles to position f." show-
ing an increase of 33 db. attenuation (-83
db.) thus affording extreme selectivity to
heterodyne interference lying very close in
frequency to that of the desired carrier.
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two watts. On c.w. reception 4 to 5
watts output power can be achieved
without noticeable distortion.

A signal that will drive the receiver
to full output will develop a voltage
across the primary of the i.f. trans-
former (connected to the plate of the
first i.f. tube) sufficient, when coupled
through the capacity loop, to drive the
signal splitter to approximately full
output. If this capacity loop is placed
around the pin of the second i.f. tube
instead of the first, serious overload-
ing of the signal splitter will result.
This overloading could seriously im-
pair the instrument’s ability to reject
heterodynes. For this reason, it is nec-
essary that the capacity loop be cou-
pled to the plate of the first i.f. tube.

With regards to phone-type signals,
this system takes advantage of normal
double sideband modulation. The fact
that intelligence is duplicated on both
sides and a carrier which can produce
a beat note lies within one band, the
system permits cutting off that whole
band without losing the demodulated
intelligence since it is also present on
the other sideband. In such cases
where the interference is of excessive
magnitude in both bands, no further
improvement can be made. This has
led to investigations and further de-
velopment of an improved communi-
cations system. This development
now forms the basis of new patent ap-
plications which are as yet not ready
for release to the public. It involves
improved forms of modulation which
permit an interfering carrier lying
within a single sideband of intelligence
to be handled with as much ease as
the present systems requiring two side-
bands.

In the case of professional c.w. code
reception, the desired c.w. signal be-
comes a beat note of 1000 cycles due to
the sharply tuned 1000 cycle bandpass
filter in the audio circuit and the fact
that the b.f.o. is fixed at 49 kc. In Fig.
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8 it may be noted that the image tre-
quency will be 48 kc. (derived by 49
ke. minus 1 ke. beat note) while the
desired signal will be 50 ke. (49 kec.
plus 1 kc.). In this example, it means
that the undesired signal will be over
100 db. down. Fig. 8 shows the in-
crease in attenuation to low frequen-
cies that a slight detuning of the de-
sired carrier achieves (50 kec.) toward
the cut-off side. The left hand edge
of the solid line at 50 kc. indicates a
frequency shift of the carrier of ap-
proximately 300 cycles. At this point
the carrier will be down 5 db. The
bottom of the curve illustrates the
increase in attentuation this small fre-
quency shift gives a signal 1 kc. re-
moved from the desired carrier, 33 db.
greater attenuation has been realized.
Frequencies closer to the carrier than
1 kec. will receive proportionate im-
provement in attenuation. Frequencies
below the voice range are satisfacto-
rily attenuated in the a.f. amplifier.

Even though the undesired signal is
over 100 db. down it does not mean
that the beat produced will be of this
value since it is necessary to take into
account the peculiar action of detec-
tors. The detector is working as a
square law detector on a weak signal
and a linear detector on a strong sig-
nal. In this instance, the beat is pro-
portional to the b.f.o. and the weak
signal where in the case of the linear
detection the signal is proportional to
the weaker of the two mixed. In prac-
tice, it has been found that the beat
note’s actual measured attenuation is
in the order of 80 db. This is sufficient
attenuation for good reception of the
desired signal. The theory of detection
also applies to a crystal filter. For ex-
ample, there might be many curves
which show an attenuation of 60 db.
whereas the beat note attenuation ac-
tually may not be more than about
40 db. This explains the disparity be-
tween theoretical crystal filter selec-
tivity curves and those encountered in
practice.

Fig. 10 is a block diagram of the
automatic version of the anti-jamming
or heterodyne eliminator which is sim-
ilar to the apparatus shown in Fig. 1.
A frequency discriminator ‘“senses’” the
interference and operates the hetero-
matic (heterodyne automatic) switch
to cut out the malicious interference
automatically. It can perform this
function automatically at any required
rate even where FM jamming is taking
place. It was developed during the
war for use by radio intelligence
groups which encountered this type of
interference.

The effect of a drift in frequency of
the receiver’'s local oscillator is not
important. The operator, in practice,
is fighting interference all the time and
adjusting controls. The amount of
drift present in any brief period is not
too great.

The i.f. mean frequency of 455.5 kc.
normally employed is supposed to take
care of the fact that most receivers
use either 455 or 456 kc. The if. is un-
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important because 455 or 456 kc. is
actually wide-band amplification com-
pared to the selectivity of the signal
splitter. Radio receivers are consid-
ered good when their i.f. stability is

2%. The same holds true for crystal
filters when they are # 10 kc.

Unlike most accessory items, the
MCL-4 signal splitter reduces rather
than increases the complexity of oper-
ation. For example, in the case of c.w,
reception without this accessory, an
operator trying to receive through in-
terference may have to adjust the vol-
ume control, tuning control, crystal
phasing control, b.f.0., etc. When the
MCL-4 unit is employed, the entire
process of shifting from the interfering
side to the clear side of the mean fre-
quency is automatically and instantly
achieved by means of one off-frequency
inverter toggle switch. The operator
does not have to fuss with controls and
lose time as well as signals. He
quickly determines which side has the
minimum interference and concen-
trates on that side. When a hetero-
dyne is picked up, it is tuned in for
maximum on the receiver. Then, by
throwing the toggle switch, it is auto-
matically cut out. It is actually easier
to tune with a heterodyne than with-
out. When no heterodyne is present
the procedure is to tune by ear to the
best response and throw the off-fre-
quency inverter switch to the cut-off
side.

Referring to Fig. 6, the front panel
controls from left to right are: pilot
light which comes on when adjacent
toggle switch is in the *“on” position;
the off-frequency inverter triple-throw
toggle switch with the top position
“—A+" to invert with middle position,
the middle position “+B-—" to invert
with top position, while the down posi-
tion is labeled “Test” for precise tun-
ing. In the “Test” position, both oscil-
lators are employed which produces
two signals moving in opposite direc-
tions as the receiver is tuned. The dif-
ference between the two signals is
heard as a beat note. The correct posi-
tion will be indicated at zero-beat; the
audio gain control out of the unit; a
triple-throw toggle switch with the
top position for *AM Phone’ reception
the middle *CW?” position is broad c.w.
without the 1000 c.p.s. filter, and the
bottom “Sharp” position for sharp c.w.
with the 1000 c.p.s. filter; and phone
jacks. If it is desired to feed both
audio output of the receiver and the
signal splitter to a common speaker or
line, a patch cord should connect from
the “Phones” jack of the receiver to
the “AF Input” jack on the signal
splitter. By turning down the audio
gain on the signal splitter and bring-
ing the gain up on the receiver, normal
operation of the receiver is permitted.
When the audio gain of the receiver is
turned off as far as it will go and the
gain of the signal splitter is brought
up to operation level, the heterodyne
elimination action of the signal splitter
becomes possible.

There has been a tendency for per-

March, 1950

Fig. 9. The tube and transtormer layout of the MCL-4 sigral splitter.
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Fig. 10. Automatic version of anti-jamming or heteiodyne elimirator.

sons opeiating this unit for the first
time to confuse it with single sideband
transmission even though recognized
as an off-frequency inverter. They
reach this canclusion because the in-
verter selects the best sideband. It is
actually a sideband selector function-
ing with either single or double side-

Fig. 11.
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band receivers. When used with a sin-
gle sidebanc receiver, it performs no
useful function other than its inherent
selectivity. In the caise of c.w., which
has no sidebands, the asymmetrical
i.e.,, unsymmetrical) response of the
system permits the off-frequency in-
(Continued on page 154)

Interior view of MCL-4 signal splitter opened for inspaction.
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AROUND THE CLOCK WITH SHORT-WAVE ENGLISIHH NEWSCASTS

EST LOCATION CALL FREQ. EST LOCATION CALL FREQ. EST LOCATION CALL FREQ.
0000 Manila DZH2 9.640 London (ES) GRO 6.180 0320 (SO) Melbourne VLR2 6.150
(NS) dohannesburg IV 4.800 GSX 6.060 (ABC)
(SABC) v 4.373 0330 Wellington ZL4 15.280
(I-NS) Cape Town 0120 Melbourne VLR2 6.150 (To Pacific) ZL3 11.780
(SABC) 111 5.880A (SO) (ABC) (SO) Salisbury ZEA 6.000
(I-NS) Pretoria ZRB 9.110 0130 Wellington ZL4 15.280 0345 (SO) Montreal CHOL 11.720
(SABC Relay)ZRB 6.2101 (BBC De- ZL7 6.080 (CBC-To CKLO 9.630
Buenos Aires LRY 9.455V layed Relay) Pacific)
(SRI1-To NA) (NM) Rangoon 9.543 0355 (NS) Melbourne VLH3 9.580
Los Angeles KCBF 15.310 6.035 (ABC)
(AFRS-To KWIX 9,570 London (Radio GSN 11.820 Brisbane VLQ3 9.660
Pacific) KCBA 6.120 Newsreel- GRH 9.825 (ABC) VLM 4.917.5
Edmonton VESAI 9.540 To Pacific) GRX 9.690 0400 Melbourne VLH3 9.580
Calgary CFVP 6.030 GSW 2.230 (ABC) VLR2 6.150
(SO) Vancouver CKFX 6.080 0145 Wellington ZL4 15.280 Perth (ABC) VLW3 11.830
Toronto CFRX 6.070 (BBC Relay, ZL3 11.780 VLX3 9.610
0015 Melbourne (RA- Radio Newsreel) VLX2 6.1301
(NSAT) To W. NA) VLB5S 21.540 0200 London (GOS) GSH 21.470 Brisbane (ABC)VLQ3 9.660
(To W. NA) VLC9 17.840 GSvV 17.810 VLM 4.917.5
(NSAT) (To Africa) VLG6 15.320 GRA 12.715 Sydney (RABC) VLI2 6.090
(To W. NA) VLAS6 15.200 GSI 15.260 {Via Pt. Mores-
Hong Kong ZBW3 9.526V GSO 15.180 by—ABC) VLTS 7.280
0030 Brazzaville GSF 15.140 Kure (BFOS
(To Europe) 11,972 GWG 15.110 from ABC) WLKS  6.105
{To Africa) 9,973 GSC 9.580 Melbourne VLA6 15.200
(To Middle East) 9.440 GSB 9.510 (RA—To VLC4 15.310
{To Africa) 7.002 GSL 6.110 Forces, VLB4 11.860
{To Africa) 6.024 Malta (FBS-BBC 6.140 Japan, Asia, VLG10 11.760
(NS) Salzburg (BDN) 9.533Vv Relay) 4.965 N. Pacific)
Toronto CFRX 6.070 Los Angeles KNBX 15.250 Cebu DYH2 6.140
0052 Buenos Aires LRY 9.455V (AFRS-To KWID 11.900 Los Angeles KWIX 11.860
(SR1-To NA) Pacific) KCBF 11.810 (AFRS—To KCBF 9.700
0100 London (GOS) GRA 17.715 KGEX 11.730 Pacific) KGEI 9.670
GSO 15.180 KGE1 9.670 KWID 9.570
GSF 15.140 KWIX  9.570 KCBA 6.120
(To Pacific) GSN 11.820 KCBA 6.120 New York KGEX 11.730
GSD 11.760 Edmonton VE9AI 9.540 (VOA—To KNBX 9.600
(To Pacific) GRH 9.825 Vancouver CKFX 6.080 Far East) KCBR 9.515
(To Pacific) GRX 9.690 Melbourne VLR 9.540 KNBA 6.185
GRY 9.600 (ABC) KNBI 6.060
GSC 9.580 0210 Lahore (Karachi 6.075 {Via KRHK 11.790
GSB 9.510 Relay) Honolulu) KRHO  9.650
(To Pacific) GSW 7.230 0215 London (ES) GWT 9.675 (Via Manila) 111 17.760
GSL 6.110 GWdJ 9.525 11 15.330
(NS) Singapore (Radio GWN 7.280 1 11.890
Malaya, Blue GSU 7.260 Tokyo (AFRS) JKK 6.015
Network) 7.220V GWL 7.210 JKL 4.860
(SO) 6.135 GRO 6.180 0405 Berne (To HER6 15.305
{(Via Kuala Lumpur) 6.025 GRW 6.150 Pacific) HERS 11.865
Malta (FBS-BBC GSA 6.050 HEI5 11.715
Relay) 6.140 0220 Berne (To HER6 15.305 0430 (S-1) Salisbury ZEA 6.000
4.965 Pacific, Far HER5 11.865 0440 (NS) Salisbury ZEA 6.000
Vancouver CBRX 6.160 East) HEI5 11.715 0455 Manila DZH3 9.505A
CKFX 6.080 0230 Lake Success KNBA 9.700 0500 Saigon (Radioc FZS4 11.780
Edmonton VED (NM) (UN via KNBI1 6.060 France Asie)
(CBC Relay) 8.265 VOA) (NW-S) Manila DZH3 9.505A
Melbourne VLR 9.540 (Via (NS) Manila DZH6 6.030
(ABC-BBC Relay) Honolulu) KRHO 17.800 DZH7 9.748
Perth (ABC- VLW3 11.830 (Via Manila) 11 15.330 Salzburg (BDN) 9.533V
BBC Relay) VLX3 9.610 0245 Colombo 201 4.897V (NS) Hilversum PHI 21.480
Brisbane (ABC- 0300 Vancouver CKFX 6.080 (To Pacific) PHI 17.775
BBC Relay) VLQ3 9.660 (SO) Salzburg (BDN) 9.533V PCJ 15.220
VLM 4917.5 Delhi (AIR-To VUDS5 21.510 PGD 6.026
Sydney (ABC- VLI3 9.500 W. Europe) VUD7 17.830 Los Angeles KWIX 11.860
BBC Relay) vUD10 17.780 . (To Pacific) KCBF  9.700
(1) Via Pt. Moresby- vUD3 17.760 KGEIl 9.670
ABC) VLT? 9.520 VUDS  15.290 KWID 9.570
Johannesburg 111 4.895 . VUDI1l 15.180 KCBA 6.120
(SAEC-BBC VUD2 9.660 0515
Relay) v 4.800 VUD4 9.630 (NSS-M) Bangkok HSG3 9.796 A
Cape Town 111 5.880A Bombay VUB3 7.240 (Daily) HS8PD 6.240A
(SABC-BBC Relay) (Delhi Relay) (NS) Manila DZH4 6.000
Pietermaritz- Calcutta vuUC3 7.210 Port-of-Spain VP4RD 9.625
burg (SABC- 11 4.878 {Delhi Relay) VUC2 6.010 0520V Rome (To Pacific, 15.120
BBC Relay) Madras (Delhi VUM3 7.260 Far East 11.810
Los Angeles KNBX 15.250 Relay) vUM2 6.085 0530 London (ES— GRG 11.680
(AFRS) KWID 11.800 Los Angeles KNBX 15.250 Dictation GWT 9.675
KCBF 11.810 (AFRS-To KWID 11.900 Speed) GSW 7.230
KGEI 9.670 Pacific) KCBF 11.810 GSY 6.040
KWIX 9.570 KGEX 11.730 (NF) Damascus 11.750
KCBA 6.120 KGEI 9.670 6.000
Tokhyo (RFRS) JKL2 9.605 KWIX 9.570 5.005A
JKK 6.015 KCBA 6.120 Perth (ABC) VLX2 4.897
0110 Edmeonton VESAI 9.540 (NS) Lake Success KNBA 9.700 & Singapore (Radio 9.712
Melbourne VLR 9.540 (UNviaVOA) Malaya, Blue 7.200V
(ABC) KNBI 6.060 Network)
Brisbane VLQ3 9.660 (Via St. Johns CBNX 5.970
(ABC) VLM 4.917.5 Honolulu) KRHO 17.800 (NS) Accra Z0Y 9.640
Dacca (Karachi 7.635 (Via Manila) 11 15.330 0545 London (ES) GRG 11.680
Relay) Tokyo (AFRS) JKL2 9.605 GWT 9.675
0115 Belgrade 9,505 0315 (NS) Melbourne VLR 9.540 Port-of-Spain VP4RD 9.625
London (ES) GWJ 9.525 (ABC) 0550V Copenhagen OZH 15.165
GSU 7.260 Brisbane VLQ3 9.660 (T-Th-Sat) _ (To Far East)
GWL 7.210 (ABC) VLM 4.917.5 (Continued on page 98)

NOTES: GMT is equal to EST plus 5 hours. Winter schedules are given; in many cases during summer, schedules will be one hour earlier
than listed herein. In a few instances, stations temporarily off the air—but scheduled to return this spring—have been include_d. Fre-
quencies are listed in megacycles; to convert to meters, divide 300 by the frequency in megacycles. In some cases, frequencies are ‘‘'meas-
ured;’’ in others are '‘announced’’ or ‘‘listed’ channels.

““A’* means “‘approximately.’ ‘‘I'’ means ‘‘irregularly.’’ V'’ means ‘‘may vary.’* NS—Not Sunday. SO—Sunday only. NSAT—Not
Saturday. SATO—Saturday only. NM—Not Monday. WO—Wednesday only. NF—Not Friday. TO—Tuesday only. FO—Friday only.
MO—Monday only. FSATO—Friday, Saturday only. NFSAT—Not Friday, Saturday. SSO—Saturday, Sunday only. NSS—Not Satur-
day, Sunday.

ABC—yAustralian Broadcasting Commission. AFRS—Armed Forces Radio Service. AIR—AIl India Radio. BBC—British Broad-
casting Corporation. BDN—Blue Danube Network. BFEBS-—British Far Eastern Broadcasting Service. BFOS—British Forces of Occu-
pation Station. CBC—Canadian Broadcasting Corporation. ES-——European Service. FBS—-Forces Broadcasting Service,[Middle East. GOS—
General Overseas Service. NA—North America. RA—Radio Australia. RDF—Radiodiffusion Francaise. RNE-——Radio Nacional de Espana.
SABC—South African Broadcasting Corporation. SRI—Servicio Radiofonico Internacional (International Service). UN—United Nations.
VOA—Voice of America. WWBC—World Wide Broadcasting Corporation,
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Compiled by KENNETH R. BOORD

IRECT from Djakarta (former-
]) ly Batavia), Ir. M. P. Breed-

veld, Chief Engineer of Djak-
arta Radio, sends me this data:

The broadcasting organizations in
Indonesia have been consolidated into
a government broadcasting service
called Radio Republik Indonesia Seri-
kat (“Serikat” means “United”); ad-
dress is Sambir Selaton 17, Djakarta,
Indonesia.

The new 100 kw. transmitter is now
in regular service as YDF on 6.045
with Indonesian programs 1700-1900,
2300-0130, 0400-1000 weekdays, and
1800-0130, 0400-1000 Sundays; a new
English period follows at 1000-1100 for
South East Asia and the West Coast
of North America. The 100 kw. trans-
mitter is used as YDF3 on 11.795 for
programs in Arabic 1115-1200, French
1200-1300, and Dutch 1300-1400, beamed
to India, the Near East, and Europe;
the English period for Europe has not
been put into effect yet, but in the
spring when propagation conditions
improve, it may be added for around
1400-1500. The English program for
Australia and Malaya is on YDC,
15.150, and YDB2, 4.910, the former
with antenna radiating the power of
YDC in a narrow beam to Australia
only. The French program 1000-1100
for South East Asia and Africa is ra-
diated on YDC, 15.150, to South Africa;
YDE, 11.770, to Indo-China; YDBS3,
7.270, to India, and YDD2, 4.865, omni-
directional.

These transmitters at Djakarta were
listed as active:

YDB, 2.240, 300 watts; YDB2, 4.910,
1 kw.; YDB3, 7.270, 3 kw.; YDC,
15.150, 3 kw.; YDD, 2.600, 300 watts;
YDD2, 4.865, 3 kw.; YDE, 11.770, 3 kw.;
YDF, 6.045, and YDF3, 11.795, 100 kw.

Radio Club Notes

Englund—Roy Patrick is now vice-
president of the Sweden DX Fan Club
and is starting a monthly hulletin for
that organization. It will contain
broadcast, s.w. and amateur band
news, as well as club news. The club
is arranging several special DX broad-
casts for 1950. Membership fees in this
club are now 4 IRC's a year. Head-
quarters is 5, Aldred Street, Worksop,
England.

New Zealund—The New Zealand
Radio DX League recently chose these
officers for the year: President, Jack
F. Fox; vice-presidents, Arthur T.
Cushen and Jim I. Martin; secretary-
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treasurer, Des L. Lynn; board mem-
bers, Lynn M. Gerrie, Peter Thorn,
Lloyd E. Warburton, Bill March, Alex
J. Allan, and A. Mervyn Branks, in
addition to the officers. Officials of the
club’s monthly house organ, The New
Zealand DX Times, include A. Mervyn

Branks, editor; Arthur T. Cushen,
short-wave editor and publicity agent;
Ron Gray, amateur editor; Alex Allan,
circulation manager and assistant edi-
tor; Lloyd Warburton, competitions
editor; George Goodsir, printer; Bill
Marsh, secretary, and Dudley Carter,
treasurer.

Sweden—The Radio Club of Sweden
(SRK) has started a novel service for
its English-speaking members; each
month a digest of the more important
items of its house organ—DX-Radio—
are translated into Englisk and are
airmailed to English-speaking mem-
bers, while the house organ then fol-
lows by regular mail.

* * *
This Month’s Sehedules

Algeriu—NMesquita e Sousa, Portu-
gal, reports Radio Alger on 9570 at
1400-1500 with Arabic music.

Angola—Widely reported in CR6RG,
approximately 9.240, “Radio Club de
Huambo,” Nova Lisboa, afternoons to
1500 or later. Peddle, Newfoundland,
says he hears an outlet on 11.945 in
parallel around 1415-1500 or later; an-
nounced as operating in the 32- and
25-m. bands. Laubscher, South Africa,
airmails that this is a powerful outlet
on approximately 9.240, compared to
other Angolan outlets, probably at
least 1 kw. in power.

Galen Balfe, Massachusetts DX-er, collects
both ISW and ham QSL cards. He is using a
Hallicrafters S-40A, a RME DB-22A preselec-
tor, and a Silver sideband selector. More
recently he has rigged up a 100 kc. fre-
quency standard to round out his post.

TR
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Australia—VLAG6, 15.220, is now in
use to Eastern North America 1643-
1815; fine level.

Austria—The Bluz Danube Net-
work, Salzburg, reported off the air
sometime ago, is now being heard on
9.532, operating uncer heavy QRM.
(Radio Sweden)

Burma—A Forces Station reported
heard in Israel, Aus-ralia, New Zea-
land, and India on approximately 7.375
around 0800-0830, in English, is re-
ported to be Radio Mundalay,; another
report lists it as “Ka-en Radio.” (Ra-
dio Australia)

Canada—A letter verification from
CKFX, Vancouver, British Columbia,
stated that this is the s.w. counterpart
of medium-wave CKWX and is used
“to serve the mountainous areas of
British Columbia wiich cannot be
reached by CKWX.” QOperates on 6.080
with 10 watts, using a quarter-wave
vertical antenna; output tube is a
single 807 at 400 volts; closes down
0305; is privately-owred. (Cox. Dela.,
Lyttle, Ontario)

CJCX, 6.010, Svdney, Nova Scotia,
1 kw., relaying CJCB, 1270 kc., 5 kw.,
is scheduled weekdays 0600-2315, Sun-
days 0800-2315.

Cupe Verde Islands—CR4AA, 5.920,
heard in Chicago 164C with good sig-
nal; news in Portugu2se. (Whitman)

Costa Rica—TIFC, San Jose, in-
formed Lyttle, Ontaric, it is operating
with 350 watts from a home-built
transmitter; frequency is 9.645; is
owned by the Latin American Mission,
Inc., Ridgefield Park. New Jersey;
usually has English 2230-0005; good
signal in Ontario.

Cuba—COBZ, 9.026, Havana, noted
with English Lesson (recorded by
BBC) at 1800-1815. (3elman, Texas,
others)

Ethiopia—Bluman, Israel, lists
schedule of Radio Addis; Ababa, ‘“Voice
of Ethiopia,” as ETA, 9.620, 0600-0645,
0845-1100, with English 1010-1100; and
ETB, 15.032, which is being used ex-
perimentally. He states further that
on Tuesdays an additional schedule of
1230-1400 is in effect, with programs

(Continued on page 139)

(Note: Unless otherwise indicated, all time is
expressed in American EST: add 5 hours for
GCT. “News' refers to newscasts in the English
language. In order to avoid confusion, the 24
hour clock has been used in designating the times
of broadcasts. The hours from midnight until
noon are shown as 0000 to 1200 while from -1
p.m. to midnight are shown is 1300 to 2400.)

The symbol ‘V" following a listed frequency
indicates ‘“‘varying.” The stition may operate
either above or below the frequency given.
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- Mace’s RADIO
» SERVICE SHOP

3 By JOHN T. FRYE

£\
B

SUDDEN extra-strong gust of
A wind jerked the opening door

from Barney's fingers and
slammed it back against the wall. Be-
fore he could step inside the service
shop and close the door, the same mis-
chievous whirlwind scooped a bunch
of papers from the desk at which Mac
and the office girl, Miss Perkins, were
sitting and sent the sheets sailing
wildly about the office.

“That's our boy, Barney,” Mac ob-
served resignedly as he recovered the
scattered papers. “He and March
both come in like lions.”

“Man! The wind out there is twen-
ty db. over S9,” Barney said as he
perched himself on a corner of the
desk. ‘“What are you two in a huddle
about ?”

“We were just talking about let-
ting you go and getting an intelligent
monkey to take your place,” Mac ex-
plained blandly. “I was pointing out
that with all the climbing that has to
be done putting up these TV antennas,
a good, reliable, sure-grip tail would
be worth more to a service technician
than any amount of brains; and as far
as there being any great difference in
brains, if the monkey is only reason-
ably intelligent---"

“He’s just teasing you, Barney,”
Miss Perkins broke in quickly as she
saw a look of genuine concern cross
the boy’'s freckled face. “We were
just working out a parts order in
preparation for the April portable-
special Mac is planning.”

“The whatable special ?”

“Portable-special,” Mac replied.
“During the last two weeks of April
we are going to run an offer to check
the batteries, tubes, and general oper-
ating condition of any portable re-
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ceiver brought to the shop for only
one buck. Newspaper ads and radio
spot announcements will urge the
good people to dig their portable sets
out of the closets and bring them to us
so that we can put them in top-notch
shape for the picnic-beach-party-and-
baseball-game season.”

“A single George Washington doesn’t
seem like much money for the kind of
check you will give them-—or rather
make me give them,” Barney said
dubiously.

“True, but a high percentage of
those sets are bound to need new
tubes or batteries or both. Quite a
few of them will take some f{urther
work to put them into shape. As our
advertising will make crystal-clear,
that ‘George Washington’ as you call
it simply pays for testing the tubes
and batteries and calling attention to
any defects that need remedying. Any
further service will be charged for at
our usual rates.”

Before Barney could pursue the sub-
ject, the door opened to admit a pretty
young woman who was all the prettier
with her hair slightly tousled by the
wind.

“Hello, Gay,’ Mac greeted her.
“What can we do for you?”

“My big radio has gone dead, Mr.
McGregor, and I was wondering when
you could fix it.”

“Hm-m-m-m,” Mac said as he took
a quick look at the call-list beside the
telephone, “it will probably be two or
three days. We are really snowed un-
der this week.”

She made a little face of disap-
pointment, but she said, “Well, it will
just have to wait until then, for my
husband told me never to let anyone
touch it but you. Just stop by and
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pick it up when you get the chance.”

“Wait a minute, Gay,” Mac said as
she started for the door. “I can’'t run
your set around others in the shop
during regular working hours; but I
guess I can work on it on my own time
if I please. I know what that set
means to you, and I also know that my
wife is having a bridge party at our
house tonight. I’'ll pick up your set
right after supper and bring it down
here and see what is the matter with
it. I'd much rather be here working
than sitting at home in the basement
re-reading old magazines and wonder-
ing if those gals are mnever going
home.”

“You are trying awfully hard to
make it sound as though I were doing
you a favor, but I think you know
how much I appreciate this,” Gay said
with a dazzling smile that seemed to
hang in the air long after she had
closed the door behind her—or at least
it seemed so to Barney, who was more
than somewhat susceptible to femi-
nine charm.

“Not that I blame you, Boss,” Bar-
ney said softly, “but weren't you the
one who gave me a lecture last week
about not letting a pretty face wheedle
special favors out of me? And she's
a married woman, too!”

“The pretty face has nothing to do
with it,” Mac answered gruffly. “I hap-
pen to know the circumstances. That
set is an all-wave job that she uses
to listen for her G.I. husband in Ger-
many who gets a chance to talk over
a ham station from there every now
and then. Since she actually talked
to him over Herb Thorne’s ten-meter
rig, she spends half her time listening
to the ham bands on the off chance
she will hear her husband’s voice.

“And while we are talking, Fireball,
I may as well take up another little
matter. I realize I told you the only
fair way was to repair sets exactly in
the order in which they came in and
that you were not to run one radio
around another just to keep from los-
ing a service job; but do you have to
sound so coldly impersonal when you
tell a poor guy that you can’t get on
his receiver immediately, even though
it is the only one he has in the house?

“Try to keep in mind that it is not
just a radio he has brought you. That
dead set he holds in his hands repre-
sents a worrisome trouble that he
hopes you can help him get rid of.
If you can’'t do that immediately, the
least you can do is be properly sym-
pathetic and show that you actually
would like to help him.”

“I get it: you want me to put on the
old I-wish-I-could-but-I-can’t act.”

“No you don’t get it,” Mac said with
a thoughtful frown. “I don’'t want you
just to pretend you are sorry; I want
you to be sorry. It's part of being a
real service technician. This wacky
business we are in is called ‘radio
service’; and we never want to con-
centrate so hard on the ‘radio’ end of
it that we forget the ‘service’ part.
People depend upon us to do a par-

(Continued on page 84)
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A Filter for Coaxial
RANSMISSION LINES

Two views of the TVI fiter. Internal view
shows method of mounting airwound =oils.

By
JOIIN FORREST

Complete details for an antenna feedline filter which

reduces radiation of harmonics falling in the TV band.

HE increasing number of televi-

sion receivers is a source of con-

cern to all amateurs. In urban
areas the amateur is likely to be com-
pletely surrounded by television receiv-
ers, each a potential threat to the ham
version of “pursuit of happiness.” In
small communities, remote from tele-
vision stations, TVI is also a serious
problem since the use of high gain
boosters and antennas compounds the
difficulty. The amateur who wishes to
be free of TVI must begin immediately
to rid his equipment of spurious radia-
tions. The task of “delousing” the av-
erage amateur transmitter is formid-
able but successful techniques are
being developed which may be applied
to all transmitters, e.g., shielding,
power line filters, class B operation of
r.f. stages, use of FM, and finally, an-
tenna feedline filters.

The antenna feedline filter should be
considered standard equipment by the
amateur who has many television re-
ceivers nearby. Excellent filters are
available from several manufacturers.
These filters are usually designed for
coax for several reasons: It is easier
to construct a filter for coax than for
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balanced lines; the excellent shielding
of coax reduces the probability of TVI
to begin with; and surplus coax such
as RG-8/U is cheap and plentiful and
has lower loss than any of the other
commonly used amateur feedlines. The
difficulty of feeding a balanced load
with coax is ordinarily sufficient to de-
ter many from using it, but there are
several excellent methods of accom-
plishing the job. For instance, a sub-
stantial advance in this respect ap-
pears to have been made by W3MTE
with the “Gamma match.”!

The filter shown in the photographs
is intended primarily for use in RG-8/U
cable feeding a 10 meter beam an-
tenna. It is suitable for use in any 50
ohm coaxial cable on any band be-
tween 160 and 10 meters. Transmission
characteristics of the filter are plotted
from 2 mec. to 200 me. The measure-
ments were made with a Measure-
ments Corp. Model 80 laboratory signal
generator and an r.f. voltmeter across
a 50 ohm termination. The minimum
attenuation in the stop band is 30 db.,
near 60 mc. This should be adequate

1 Washburn, H. H.;
QST. Sepl., 1949.

“The ‘Gamma’ Match,’
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tc eliminate TVI but there is no reason
why any number of similar filters may
not be connected in ecascade. The filter
is merely inserted in the transmission
line between the final amplifier and
antenna.

Electrically, the fi_ter is described as
a single pi-section m-derived, low-pass
filter with terminating half sections.
The design equations are contained in
Terman’s "“Radio =<ngineer’'s Hand-
book” on page 228. A filter to meet
a particular requirement may be de-
signed from these equations. The con-
struction technique used in this model
is recommended for similar devices op-
erating in the television frequency
ranges.

All components are assembled on a
14" brass plate. This thick material is
used for rigidity so t1at the bypass ca-
pacities will be constant once adjusted.
Each condenser top plate is secured by
a single screw with a shoulder washer
for insulation. The iop plates are 144"
material. Each top plate has a right
angle bend in it with holes through
the vertical tab thus formed through
which the ends of the coils are passed
for soldering. This style of condenser
has high break-down voltage, high cur-
rent-carrying capacity, and most im-

(Continued or. page 128)

Diagram and parts st for TVI filter.

J =) L2 L3 J2
41V} C4
c2 Cc3

BASE PLATE

Ci, C:—94 pufd. mica cond. (a 100 putd.
+10% is satisfactory)

Co, Co—141 uufd. plate zond. (see text)

Ly, Li—3VY5 1. #14, V" id., 3" long,
airwound

L.—8 ¢t #14, V5" id., 3" long, airwound
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A Versatile Recording and

Playback Ampli

fier

By GLEN SOUTHWORTH

Construction details for building an amplifier

which can be used for cither tape, wire, or disc.

audio art is that which deals

with transforming sounds into
a form in which they may be kept
more or less permanently and re-
produced at will. Prior to the recent
war, disc and film were the two prin-
cipal recording techniques. Since
then magnetic recording on wire, and
particularly tape, has experienced a
phenomenal growth.

Each system has its own advan-
tages and disadvantages. Disc records
are subject to noise, surface wear,
warpage, and may often require ex-
pensive, high quality recording equip-
ment for good results. On the credit
side they may be kept indefinitely, if
well treated, and are convenient in
that it is easy to find a particular
passage on the record quickly. The
merits of sound on film recording
may be noted at your neighborhood
theater, but, in general, this tech-
nique is too expensive and compli-
cated for widespread general use.

Magnetic recording has several ad-
vantages over other types of systems,
one of the chief ones being that no
mechanical linkage is used in either
recording or playback. This results
in considerably lowered distortion,
particularly of transients, and the
ability to be replayed indefinitely
without deterioration of quality. Al-
though good results may be obtained
on either wire or tape, tape recording
seems preferable from the standpoint
of better mechanical properties, ease
of editing, and generally greater ad-
vancement in the art.
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AN IMPORTANT branch of the

The amplifier described in this ar-
ticle was designed for use in record-
ing or playback of disc, wire, or tape,
and may be used for re-recording
from any of these media to another.
Push-pull 6L6’s are used in the out-
put stage to give ample power to
drive either a loudspeaker or mag-
netic disc recording head, while a
high frequency oscillator is included
to provide bias and erase voltage for
either wire or tape.

The high gain required for the
playback of tape recordings gives
rise to several problems. One of these
is reducing the hum level to a low
value. Other than inadequate filter-
ing, ground loops are a common
source of disturbance and it is recom-
mended that an isolated ground sys-
tem, connected to the chassis at only
one point, be used. Another problem
arises when the high frequency en-
ergy from the bias oscillator gets
into the amplifier stages and creates
distortion and lack of sensitivity. A
wide range oscilloscope is very useful
in tracking down this difficulty and
eliminating the trouble through use
of proper shielding or bypassing.

Another serious problem occurs
when energy from the output of the
amplifier gets back into the input,
causing oscillation or instability. The
simplest way to reduce this effect is
to separate the input and output cir-
cuits physically, and manually change
the position of the recording-playback
head connection from output to in-
put. If it seems desirable to have a
more convenient switching arrange-
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Panel view of the recording and playback
amplifier. Author used his unit in con-
junction with the tape recorder shown.

ment, a multiple section switch, such
as shown in the accompanying dia-
gram, may be used. In this case, sec-
tions of the switch are used as con-
ductors in one position and shields in

the other, making good electrical
separation possible.
For single track recording the

author has found that a small per-
manent magnet makes a good, yet
simple erase mechanism and has the
advantage that an entire reel of tape
may be cleared in the short period of
time during rewind or fast speed for-
ward, while electronic means do not
usually work satisfactorily at such
high speeds. When using permanent
magnet erase, a quieter recording
appears to result by placing the mag-
net on the side of the tape away from
the magnetic coating. Using one of
the small Alnico magnets, the field
is usually intense enough to pene-
trate the tape and provide complete
erasure, while the more uniform field
produced tends to lower the amount
of noise recorded on the tape during
the erase process.

When recording two independent
sound tracks on standard tape, elec-
tronic erase becomes desirable due to
the fact that the erase area may be
carefully controlled so as not to over-
lap and attenuate the adjacent re-
cording. For this reason the bias
oscillator in the recording amplifier
is designed to supply several watts of
high frequency power, sufficient to
operate an erase head for either tape
or wire.

A considerable variety of record-
ing-playback heads is now on the
market. Probably the easiest of
these to use is the high impedance
head which may be driven by a sim-
ple triode voltage amplifier stage. As
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power requirements are very low,
high quality recordings may be made
with light, compact equipment. As
shown in the amplifier schematic, a
separate triode stage is used to drive
a high impedance recording head,
thus bypassing any distortion that
might occur in the power output
stages. In the event that a low im-
pedance head is used, the taps on the
output transformer may be connected
for proper match and the push-pull
6L6’s used to drive the recording
head. Similarly, the oscillator coil
specified has a low impedance wind-
ing for use with low impedance erase
heads.

As mentioned previously, an oscil-
loscope is an excellent aid in testing
a magnetic recording system. The
high frequency bias should be as
nearly a perfect sine wave shape as
possible and any serious departures
from this standard may be observed
on the scope. Likewise, the scope
provides a simple means of observing
hum, regeneration, or bias frequency
in the amplifier stage. If a stable
audio oscillator is available it may
be used as a “wow” meter by record-
ing a constant tone, and during play-
back applying the output of the re-
cording to one set of deflection plates
and the output of the oscillator to the
other. Periodic variations in the pat-
tern will indicate wow, while a grad-
ual change will indicate tape slippage
or oscillator drift. Meter calibration
for recording level may be deter-
mined by recording a tone of grad-
ually increasing intensity and ob-
serving on the playback the point at
which distortion starts to occur.
Breaking in at certain levels with
voice announcements may make it
easier to locate the exact point at
which distortion begins.

Assuming a perfectly functioning
amplifier, the quality of the record-
ing will depend on a number of fac-
tors. Type of recording head, tape,
bias frequency, bias amplitude, tape
speed, and quality of the original sig-
nal should be considered. If using a
well matched recording head of good
design, the quality of the recording
may vary according to the type of
tape used with a particular system.
This is due to the varying character-
istics of different magnetic coatings
and the fact that recording level and
bias conditions may differ consider-
ably for optimum results. The au-
thor's preference is for the brown
oxide-coated tape which gives wider
range, greater sensitivity, lower dis-
tortion and noise, and higher output
levels than that obtainable with the
less expensive tapes. However, with
any tape, if the bias is not correct
serious distortion may result, giving
either harsh reproduction due to
strong third harmonic production or
mushiness due to the suppression of
low level components, the latter ef-
fect apparently being increasingly
noticeable at slow tape speeds even
though the same frequency range is
reproduced.
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TAPE CUTPUT FOR
HIGH IMPEDANGE HEAD,

Ros, Rog, Roy—Met.or ranges

Ci, C:. Cyyy, C1p—25 pfd., 25 ».

elec. cond.
C,, C,;—.002 ufd., 600 v. cond.
Cy—.1 ufd., 600 ». cond.
C—500 pufd. var, cond.
Cs—500 upfd. mict cond.

.

2
nrv. Vl_ V2 V) va V5 V6 V7

ac o
Ry, Rq, R1y, Ryy, Ris—1500 ohm, V5 w. res.
s Rs, Ryg. R1g—50,000 ohm, Y5 w. res.
R,—25,000 ohm, Y5 w. res.
R,—500 ohm, 1 w. res.
Ri.—2 megohm, Y5 w. res.
R.—100,000 ohin, /5 w. res.
Ry, R,c—500,000 ohm pot
R.s, Riy—75.000 ohm, V> w. res.
Ri3, R17—500,000 ohm, /2 w. res.
Ro, R.i—250,000 ohm, /5 ». res.
Roo—250 ohim, 5 w. wirewound res.
Rog. Royy—350 ohm, Y5 w, res.

C,—.001 ufd., 60C v, cond.
Cs, Co—.02 pfd., 400 v, cond.
Cyp C13—.05 pfd., 400 v. ‘ond.
Ciy, Ci5—.5 utd., 600 v. cond.
Ciq, C1s-—40 ufd., 450 v. elec. cond.
Ciy, Coo—12 pfd.. 450 v. elec. cond.
T1—Osc. coil (Webster Chicago #65P024)
T.—Power trans., 350-0-250 v. @ 200 ma.;
6.3 v. @ 4 amps.; 5 v. D 3 amps.
9000 ohm p. to p. to v.c. and 500 ohm line
T.—Output trans. (Thermador $#4A47145)
S,—D.p.d.t. rotary sw.
So—S.p. 3-pos. rotary sw.
Rect.—Meter rectifier
M,—0-1 d.c. milliammeter
V,—6J5 tube
Vi~6V6 tube
Vs, Vi—6SF5 tube
V.—6SL7 tube

Ve, Vi—6L6 tube V.—5U4 tube

Schematic of the high gain amplifier for tape, wire, or disc recording and playback.
Shaded inset shows simple method for switching magnetic record-playback head
from input of amplifier to output of recorder. Three-section switch mini nizes coupling.

The photograph (see page 62) il-
lustrates an interesting tape pulling
mechanism used by the author and
available to experimenters. Of pri-
mary interest is the fact that it is a

three-speed unit, capable of tape
speeds of 3.75, 7.5, or 15 inches per
second, thus providing three combi-
nations of quality and playing time.
(Continued on page 112)

Rear view of record-playback amplifier showing general layout of ccmponent parts.
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TELEVISION TROUBLESHOOTING

Without lns}ru

y ———

e

L it

by

By WALTER H. BUCHSBAUM
Chief Eng., Tech-Master Products Co.

Not all defects can be located — but the procedure

outlined describes a method whereby a great number

of cirenit faulis can be found without instruments.

’I‘HE title of this article appears
to offer a long-awaited panacea
to the service industry and the
evolution of a nemesis to the test
instrument manufacturers. Actually,
we do not recommend that you throw
out all your instruments, or delay
purchasing new ones—not even after
you have read this article. The method
outlined herein is merely a convenient
procedure for locating certain defects
when instruments are not available.
While most service technicians carry
a voltohmmeter on all service calls,
few can take a signal generator and
an oscilloscope along; and in those
instances where the defect would nor-
mally be found by signal tracing or
signal injection, this method is often
of great help. It should be under-
stood clearly that we are not trying
to suggest a complete system for
troubleshooting all defects, but mere-
ly showing how in some cases, some
defects can be found without the use
of any instruments.

The principle of this new method of
troubleshooting is the utilization of
one functioning section of the re-
ceiver to locate the defect in another
section. A study of any TV circuit
diagram reveals that the audio am-
plifier section resembles the circuit
of most AM signal tracers. The video
section and the sweep circuits, on the
other hand, have some similarity to

G4

an oscilloscope. Before showing how
these sections of the receiver can be
used to locate trouble, it is important
that the function of each stage and
each section is clearly understood.
Lacking this basic knowledge, trou-
bleshooting with or without instru-
ments is only a hit and miss proposi-
tion.

Function of Each Stage

Referring to Fig. 1, and starting at
the upper left hand corner we find
the r.f. amplifier, mixer, and oscil-
lator. These three stages are usually
located on a small subchassis and
comprise the r.f. tuner or ‘“front
end.” Because these tubes operate
on the television r.f. frequencies and
at a relatively low signal level, sig-
nal tracing is not practical. If either
sound or picture are being received
it is safe to assume that the r.f. tuner
is operating properly. Even if only
static noise is either seen or heard
the defect may not be in the tuner.
Realigning the local oscillator slight-
ly may be sufficient to bring in either
sound or picture, or both. In any
event, troubleshooting the r.f. front
end is usually a tedious and difficult
job, and most service technicians are
content with trying out new tubes and
measuring the operating voltages un-
til the set can be brought into the
shop for a thorough check-up.

WwWWW.americanradiohistorv.com

ments

The picture i.f. amplifier consists of
a chain of three or four tubes, either
types 6AGS or 6AUG6 are the most pop-
ular in present day sets, and in most
cases a system of stagger tuning is
used. This means that each stage is
tuned to a different frequency and the
relatively high gain of each stage at
that frequency adds up to the over-
all, broadband response curve. One of
the drawbacks of this system is that
in the event two subsequent tuned
circuits are close to each others’ res-
onant frequency, a tendency toward
regeneration and oscillation exists.
The transformer-coupled system where
each stage is broadly tuned over the
entire bandwidth is more stable, but
more costly and more difficult to
align. In either system a broad band
of frequencies is being amplified and
it is possible to signal trace this sec-
tion of the receiver. How this is ac-
complished is described in detail in a
later paragraph.

After the i.f. signal is amplified
sufficiently it reaches the second de-
tector where the picture signal is re-
moved from the if. carrier and am-
plified further. This signal has three
main components: the actual picture
part which determines the light and
dark on the screen, the horizontal
sync pulses, and the vertical sync
pulses. The horizontal sync pulses
and most of the picture consist of
frequencies too high to be audible, or
to be reproduced by conventional
loudspeakers. The 60-cycle pulse
which forms the vertical sync signal,
however, is audible as a low rasping
noise. Where a pair of earphones is
connected to the output of the last
video amplifier this rasping noise can
be heard clearly, but for our new
method of troubleshooting the audio
amplifier of the set will be utilized to
trace the path of the picture signal.

RADIO & TELEVISION NEWwWS
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The sound signal is separated from
the picture signal in two different
ways. In the block diagram of Fig.
1, the Intercarrier System is shown,
because this system is becoming more
and more popular, especially among
lower priced sets. The sound and pic-
ture i.f. signais are amplified together
through the chain of i.f. stages and
at the second detector the sound i.f.
carrier beats with the picture i.f. car-
rier. Since their difference frequency
is 4.5 mc., a second sound i.f. of that
frequency is created which is then
amplified, along with the picture sig-
nal, through the video amplifiers.
This 4.5 mc. signal is trapped out at
the plate of the last video stage and
fed to the sound limiter-amplifier.
The 4.5 mc. carrier is frequency mod-
ulated and the sound is detected by a
ratio detector type circuit.

After passing through a de-empha-
sizing filter the audio signal is then
applied to a conventional two-stage
audio amplifier. This two-stage am-
plifier is very useful as a signal tracer
for troubleshooting either video stages
or the vertical sweep and synchroniz-
ing section.

Many older type sets and most of
the more expensive models use a sep-
arate sound i.f. channel, usually tuned
to 21.25 mc,, and a discriminator type
of detector circuit. The sound i.f.
carrier is removed from the picture
i.f. signal either through a tuned trap
at the mixer plate or in one of the
first two i.f. stages. In this system
the picture i.f. amplifiers, following
the point of sound i.f. removal, will al-
ways have at least one more trap to
eliminate the sound signal. A con-
ventional audio amplifier circuit is
used after the detector, just as in the
Intercarrier System.

In addition to the sound and pic-
ture signals, a television system also
requires synchronizing pulses for both
the vertical 60-cycle sweep and the
horizontal scanning which has a fre-
quency of 15,750 c.p.s. Both pulses
are present in the final picture signal
as it reaches the picture tube, and
usually a portion of this picture sig-
nal is applied to the synchronizing
circuits. Depending on the method
of generating the sweep voltages, dif-
ferent amplitude and phase of sync
pulses may be required. In all cases,
however, both vertical and horizontal
pulses are passed through at least one
clipper-limiter stage as shown in Fig.
1. If this stage is functioning properly,
both pulse frequencies will be present
at its output, and while the 15,750 c.p.s.
signal is nearly inaudible the 60-cycle
puise is clearly distiriguished as a low
rasping hum, when the signal is run
through the audio amplifier. Sync
pulse separation is achieved by using
an integrating network to pass only
the 60-cycle pulses and a small cou-
pling condenser to pass only the 15,750
c.p.s. horizontal sync pulses.

The vertical sweep section shown
in Fig. 1 is one of the simplest in use,
requiring only a single 6SN7 tube of

March, 1950
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Fig. 1.

which one triode section is used as
the oscillator and discharge tube and
the other as the output amplifier.
Some receivers may use two or even
three tubes for this purpose, but the
principles are the same and signal
tracing can be done in a manner sim-
ilar to that outlined in a later para-
graph.

Fig. 1 shows a frequently used sys-
tem of a.f.c. (automatic frequency
control) used to hold the horizontal
sweepr steady. The actual functions
of each stage in the horizontal sweep
circuit and high voltage section will

Fig. 2.

6AUS
5t LY. AMP.

Block diagram shows functional operation of a conventional ielevision receiver.

not be discussed hare because this
part of the receiver does not lend it-
self directly to trouosleshooting with-
out instruments. Unless an obvious
short or broken part is apparent in
the horizontal sweep and high volt-
age section, the fast2st method of lo-
cating the defect is by signal tracing
with an oscilloscope. The only way
in which the method described in this
article can be applied to this section
is by tracing the sync pulses to the
output of the sync separator stage
and assuming that since the vertical
output is observed there, the hori-

The only “tools’”” required to make the troubleshooting tests outlined in article.

SAUS
206 LF. AMP,
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Fig. 3. Vertical sync pulse integrator net-
work used almost universally for removing
the horizontal sync pulses permitting only
the vertical sync pulses to pass through.

zontal output must also be present
and any loss of sync pulse must,
therefore, take place in a subsequent
stage.

The filament and “B plus” circuits
can usually be checked easily by the
old radio technician’s standby, the
spark test. In the event an open fila-
ment choke or transformer winding
is suspected the audio amplifiers can
be used to trace this defect. In gen-
eral, these circuits can be serviced
more efficiently with any conventional
volt-ohmmeter.

Practical Applications

If the exact function and the nature
of each stage in the modern television
receiver is thoroughly understood, the
actual application of the method out-
lined in this article will present no
difficulties. A little practice is help-
ful, especially in those parts where
the audio section is used as a signal
tracer. Once the technician learns to
recognize the different sounds, locat-
ing the defective part is usually only
a matter of minutes. Among the
most frequent applications of the in-
strument-less method are the follow-
ing major symptoms which are dis-
cussed in detail:

1. No sound, no picture.

2. No sound or weak sound with
good picture.

3. No picture or weak picture with
good sound.

4. No vertical sweep or very little
sweep.

5. Loss of vertical or horizontal
sync or both.

Other defects, such as intermittent
front end tuners, no high voltage,
burned or shorted components, etc,
do not lend themselves readily to
troubleshooting without instruments
and it will be found that they can be
serviced more efficiently with conven-
tional equipment.

1. No sound, no picture. This con-
dition can be due either to the loss of
the signal in the r.f. stages because
ol a power supply failure or, espe-
cially in sets using the Intercarrier
System, because of a defect in the
picture i.f. or video amplifiers. To
ascertain whether a picture signal is
present in the video amplifiers con-
nect a .05 ufd. condenser, through a
clip or test lead, to the “high” side of
the volume control. Touch the free
end of the condenser tc a filament pin
anywhere in the set. This will pro-
duce a loud 60-cycle hum in the
speaker, proving that the audio am-
plifiers are working properly. Next
touch the free or “probe” end of the
condenser to the plate of the last pic-
ture amplifier. If a picture signal is
present, a loud rasping hum is heard.
If no signal is found, move the
“probe” back to the preceding grid,
and so on until it is connected to the
second detector load resistor. The
absence of a picture signal there in-
dicates that the defect must be in
either the if. or r.f. stages preceding
the detector.

To check the i.f. amplifiers would
require the insertion of a signal from
a generator or at least a multivibrator
generating harmonics in the i.f. fre-
quency range. We find, however, that

Fig. 4. A double-image pattern of this type indicates loss of vertical synchronization.
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the set itself contains such a multi-
vibrator in the form of the vertical
sweep generator. To utilize the ver-
tical sweep connect a .1 ufd. condenser
to the plate of the vertical sweep out-
put tube and attach a clip or test lead
on the free end. As indicated, the
audio system is used again and since
we know that the defect is not in the
video amplifiers it is usually best to
connect the “probe” end of the .05
ufd. condenser from the volume con-
trol to the plate of the last video am-
plifier for best indication. Next touch
the free end of the .1 ufd. condenser
to the detector load resistor. A loud
buzzing will be heard, showing that
the signal passes from there to the
last video amplifier.

To check the i.f. stages touch the
“probe” end of the .1 ufd. condenser
in turn to the plate and grid of each
i.f. stage, going from the second de-
tector back to the mixer grid. Re-
ceivers using transformer coupled i.f.’s
may give only a weak indication which
is hard to recognize if some inherent
hum is present. To definitely iden-
tify the signal from the vertical
sweep, rotate the vertical hold control
a few times and observe the change
in pitch as this is done. This method
is, in effect, signal substitution with
the vertical sweep circuits providing
the signal and the audio amplifiers
the detecting device. The vertical
sweep voltage used in this method
cannot be observed on the picture
tube because the pulses occur only in
the flyback period during which the
tube is usually blanked out. If it is
not convenient to use the vertical
pulses as a signal, it is often possible
to connect a .1 wufd. condenser from
any filament point to the different i.f.
grids and then the 60-cycle hum is
visible as well as audible. In many
sets this works only on the last i.f.
stage, because the attenuation at 60-
cycles is too great in.each stage, but
if a .1 ufd., 600 volt condenser is con-
nected from the cathode of the “B
plus” rectifier to the different grid
circuits, enough signal is usually
passed to cause a dark horizontal bar
on the picture tube.

2. No sound or weuk sound but good
picture. Since in this condition a pic-
ture is present, the .05 ufd. condenser
is connected to the plate of the last
video amplifier and the free end
touched first to the grid of the audio
tube. A distinct rasping hum should
be heard if this stage is functioning.
Next we move the free end to the
plate of the audio voltage amplifier.
The same hum should be heard. If
nothing or a weak sound is heard the
coupling network between the plate
of the voltage amplifier and the grid
of the output tube is defective. Mov-
ing the frec end of the .05 pfd. con-
denser back until it is connected to
the load resistance of the sound de-
tector will locate any trouble present
in the audio amplifiers.

To check the sound i.f. stage in sets
using the Intercarrier System just

(Continued on page 155)
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“MY BIG SALES ASSET!"

"W HAT helf s me sell cubes, and the radio-TV service that goes
with them, is buyers’ preference for the G-E brand.” Youa
Lear this from pleased servicemen . . . everswhezre . . . who arz
cashing in on the strong trend to General Electric. Gocd tubes
and popular—available in all the types you need, including
latest designs—backed by advartising and promotion aids that
really pull business your way . .. these form a bright sales picture
when you featare the G-E line. Build a fast-growing income 021
your public’s faith in the Gene-al Electric m>nogram! Your G-E
tube distributer will be glad tc help. Phone or write hirm today!
Electronics Department, General Electric Co., Schenectady 5, N. Y.,

%{z can gl yewr cm/oér.ce .-
GENERAL @D ELECTRIC

3y

Tw PICTURE TUBES METAL TUBES GLASS TYPES MINIATURES
—also GERMANIUM

ONE SOURCE FOR 4 Tt B WD T T
/ / d :

100percent, to save time

ALL YOUR TUBE e bGSH PN T

deliveries from your dis-

' j \Y 7 ~ > F 7% tribstar—to profit from
REQUIREM E"TS- . S ) gy K,q;‘. GeneralElectric tube qual -
’ 'y W/ i ., /

ity and groduct popularity,

Mareh, 1950 a7
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RADIO

TROUBLESHOOTER'S g~

HANDBOOK
Eliminates

useless testing
on 4 jobs out of 5

: < Station
 MARS 5t the Month

MARS BEAMS WEEKLY BROADCASTS

MARS—Army Headquarters station, WAR, located at the Pentagon Building, Washington,
D. C., broadcasts a weekly message each Tuesday at 0100Z and at 0400Z. (This is Monday at
8 p.m. and || p.m., Eastern Standard Time; Monday at 7 p.m. and 10 p.m., Central Standard
Time; Monday at 6 p.m. and 9 p.m., Mountain Standard Time; and Monday at 5 p.m. and 8 p.m..
Pacific Standard Time.)

Simultaneous broadcasts are made on frequencies 6997.5 kc., 14,405 kc., and 20,994 kc. Each mes-
sage is sent three times, once at 10 words per minute, once at I5 words per minute, and once
at 20 words per minute.

Designed especially to transmit quasi-official traffic and training information to MARS mem-
bers, the broadcast offers an excellent opportunity to all amateurs in building up their code

| IRV IR 05

««.YOUR

COMPLETE

PRACTICAL RADIO

SERVICE LIBRARY
: ';..\.in two

MODERN RADIO
SERVICING

A complete guide to trou-
ble-shooting, instruments,
cirevit analysis, repair.

LEARN TO WORK BY MODERN,
PROFESSIONAL METHODS

Train for the big pay jobs!

Ghirardi’s MODERN RADIO SERVICING
is a complete, 1 vol. course in all phases of pro-
fessional radio-electronic repair. Tells how to make
preliminary trouble checks on difficult jobs; how to
analyze any circuit and its components; how, when
and where to use all types of test instruments and
interpret their readings to track down the trouble—
even how to start a service business of your own.
Everything is explained simply and thoroughly. 706
clear illustrations and 723 self-test review questions
make study easy. Complete 1300-page book only
$5—or see special combination price offer below.

CUT TIME IN HALF ON
COMMON SERVICE JOBS

Work faster—make more money

Almost 4 out of 5 radio repair jobs can be
handled as easily as falling off a log! Just look up
the model of the set to be fixed. Chances are Ghi-
rardi’s RADIO TROUBLESHOOTER’S HAND-
BOOK tells exactly what the trouble is, exactly
how to fix it. Gives common troubles, their symp-
toms and remedies for over 4800 radios by 202
manufacturers. Hundreds of additional pages con-
tain tube data; transformer trouble listings, align-
ment charts, and dozens of diagrams, etc., for
faster, better service on any radio ever made. Only
$5—or see special combination offer.

MONEY-SAVING OFFER!

Let Ghirardi's RADIO N 1
TROUBLESHOOTER'S Ow
HA\.\'DLI?OOK save time. help READ THESE
you make more money on com-

mon service jobs. Let MOD- GIANT
ERN RADIO SERVICING

train youﬂ;n truly scientific BOOKS
gervieing at ean pave your

wauy to the big money jobs.

Get BOTH bitg b(l)ORissQastotrhe FO'R 10 DAles
special price of only $9.. or H
the two (%10.50 foreign). Use at our rns
coupon today—at our risk!

10-DAY MONEY.BACK GUARANTEE

~eS R i e . . N B _ B _B_B_ B N |
Depe. RN-30, MURRAY HILL BOOKS, Inc., g
fl 232 Madison 'Ave., New York 16, N. Y.

I O Enciosed find ... .... for books echeeked; or

O send C.0.D. (in U.S.A. only) for this amount and

1 will pay postman. If books are not satisfactory, it l

Iis understood I may return them in 10 days and
you guarantee to refund my purchase price. (Cnshl

Ionly outside U.S.A., same return privilege.)

I 00 MODERN RADIO SERVICING 35 ($5.50 Out~l
side U.8.A)

I 0 RADIO TROUBLESHOQOTER'S HANDBOOK l
$5 ($5.50 outside U.S.A)) I

I 0O SPECIAL MONEY-SAVING OFFER—Both of

I above big books only $9.50 ($10.50 outside U.S.A ) I

IName,,. ........................ - . l

l Address. . ... .. b T ewis 30 0P TR s b Y ey a ) T8 I

J City, Zone, State. A R
T T YT L T

proficiency

nated the Military Amateur Ra-

dio Station-Of-The-Month by
Captain E. L. Nielsen, Chief of MARS
—Army.

The station is licensed to Major Clif-
ford A. Frink, Signal Corps, who is
Chief of Technical Production Section,
Armed Forces Radio Service, Armed
Forces Information and Education Di-
vision, Los Angeles Branch Office, Of-
fice of the Secretary of Defense. The
station address of A6ZQL is 2109 Dy-
mond Street, Burbank, California.

In the ZQL shack are HT-9 and BC-
] 459 transmitters, an R-9er, an RCA
| 88 A receiver and a BC-342 receiver
with an LS-3 speaker. The Major says,
“Just give a call and I'll help you chew
your fat ... hand key or bug ...
makes no difference to me ’'cause they
both make dots and dashes!”

Frink’s service extends over a period
of 23 years as both an enlisted man
and an officer. His entire military serv-
ice has been directly related with some
form of radio, but he did not take out
a ham ticket until 1939 when he was

STATION AB6ZQL has been desig-

licensed as W5JJE at Fort Bliss, Texas,
where he was a non-com with the 1st
Cavalry Division.

Major Frink was commissioned a
Second Lieutenant in the Signal Corps
in 1942 and assigned duty with the
Western Signal Corps Replacement
Training Center at Camp Kohler, Cali-
fornia. He was assigned as Officer-in-
Charge of the Radio School, and later
became Executive Officer of the Signal
Communications Branch of this school.

He was assigned duty with the
Armed Forces Radio Service in Los
Angeles in October of 1943. That same
year he went overseas as Engineering
Officer for AFRS in the South Pacific
and three years later was Chief, AFRS,
SOPAC. Still later he served as Chief,
AFRS, Middle Pacific and Pacific
QOcean Area. He has been assigned in
the Los Angeles office, Secretary of De-
fense, since February, 1947. He went
there first as Assistant Chief of the
Program Section, then served as Of-
ficer-In-Charge, Short-wave Opera-
tions Section, before taking over his
present duties.

Twenty-three years of radio have developed a sweet fist and a ham’s patience in
Major Clifford A. Frink. Here he is shown in QSO at his home station ABZQL/WBZQL.

WWW.americanradiohistorv.com
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COMPLETE KITS

When you receive wour Heathkit,
you are assured of every necessary
part for the proper uperation of the
instrument.

Beautiful cabinets handles, two-
color panels, all tibes, test leads
where they are o nicassary part of
the instrument, quality rubber line
cords and plugs, rubhier feet for each
instrument, all scales and dials ready
printed and calibrated Every Heath.
kit is 110V 60 cy. pcwer transformer
operated by o husky transformer es-
pecially designed fo* the job.

MODERN STYLING

Heathkits have brought a new con-
ception of beauty to laborotaries and
service benches.

Many organizations have standord.
ized on Heathkits to make their shops
appear attractive and uniform.

The ponels are produced in grey and
maroon and the modern streamline
aluminum handles give the instruments
a pleasant, professional appearance.

There is no waste space or false
effort to appear large in Heathkits —
space an service benches is at a premi-
um and the size of Heathkit instruments
is kept os small as is consistent with
good engineering design.

PRECISION PARTS

Wherever required, the finest
quality 1% ceramic resistors are

BEST OF PARTS

You will find many famous names

on the parts in your Heathkit. Mal-
lary switches and filter condensers,
Chicago Transformer Corporation
and, Electrical Assembly Transform-
ers, Centralab Potentiometers. Bel-
den Cable, IRC and Allen Bradley
resistors, G.E. tubes, Cinch and
Amphenol sockets with silver plated
contacts, Defiance voriable conden-
sers, Eby binding post and many

supplied. These require no aging
and do not shift. No matching of
common resistors is recuvired. You
find in Heathkit the same quality
voltage divider resistors as in the
mast expensive equipment.

The transformers are designed
especially for the Heathlit unit. The
scope transformer has two electro-
static shields to prevent interaction

other quality parts. The finest of
parts are used to assure long
trouble-free service from Heathkits.

LARGE
EASILY READ
CALIBRATIONS

No charts or calculations are
necessary to use any Heathkit prep-
erly. All scoles are simply and
plainly marked.

The operato~ instantly knows the
proper use of the instrument and
can proceed confidently. No multi.
plication is required as eath scale
is calibrated independently of the
others.

KITS THAT FIT

Heathkit chassis are precision punched
to fit the quality parts supplied. The
grey crackle aluminum cabinet and the
two-color panels are die punched to
assure proper fitting.

Many builders have written marvel-
ing at the ease with which assembly
can be accomplished.

The chassis are specially engineered
for easy assembly and wiring — there
are no small, tight corners which can-
not be reached—the ends of the chassis
are left open in order that installation
of parts and soldering can be done
with both hands.

of AC fields.
These transformers are built

several of the finest iransformer

companies in the United States,

by

COMPIETE

INSTRUCTION MANUALS

Everyone is pleased ct the thor-
ough instructions civering the as.
sembly of each Heathkit instrument.
Every detail of the assembly is
covered, together with sections on
the use of the instrument and
trouble shooting insirLctions in case
of difficulty. Actual photos of the
assembled instrument enable fast
and accurate assemoaly, clear sche-
matics and pictoric) diagrams of
the confusing parts such as rotary

IDEAL FOR SCHOOLS

Heathkits have been odopted as
standard equipment of many of the
largest universities and colleges.
The low cost plus the fact that the
students learn by actual assembly
make them ideal training mediums.
Many high schools and small col-
leges are finding that they too can
have o modern physics and elec-
tronics laboratory by usirg Heothkits.

Some of the largest technical
schools recommend Heathkits to their
students as the best m2ans of se-
curing the necessary equipment to
start their own shops.

switches, enable th: wiring 1o be
completed quickly.

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16)

CABLE: ARLAB—N.Y.

March., 1950
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“%e NEW V-4 THeathtcit

VACUUM TUBE VOLTMETER KIT
Peatures

® Meter scale 17% longer than average ® Accessory probes (extra) extend ranges to
42" meter. 10,000 Volts and 100 Megacycles.

® Modern streamline 200 ua meter. ® Uses 1% precision ceramic divider resistors.

® New modern streamline styling. ® Modern push-pull electronic voltmeter

® Burn-out proof meter circuit. cireuit.

® 24 Complete ranges. ® Electronic AC circuit. No current drawing

o Isolated probe for dynamic testing. rectifiers.

® Most beautiful VTIVM in America. ® Shatterproof plastic meter face.

The new Heathkit Model V-4 Vacuum Tube Voltmeter has dozens of improvements. A new modern
streamlined 200 microampere meter has Alnico V magnet for fast, accurate readings. The new
electronic AC voltmeter circuit incorporates an entire new balance control which eliminates contact
potential and provides greater accuracy. New simplified switches for quicker assembly. New snap-in
battery mounting is on the chassis for easy replacement.

The Heathkit VIVM is the only kit giving all the ranges. Check them — DC and AC full
scale linear ranges of 0-3V, 0.-10V, 0-30V, 0-100V, 0-300V, 0-1000V and can be extended 1o
0-3000V and 0-10,000V DC with accessory probe at slight extra cost. Electronic ohmmeter has six

ranges measuring resistance accurately from .1 ohm to one billion ohms. Meter pointer can be offset
to zero center for FM alignment.

The DC probe is isolated for dynamic measurements. Has db scale for making gain and other
audio measurements.

The new instruction manual features pictorial diagrams and step-by-step instructions for easy
assembly. The Heathkit VTVM is complete with every part — 110V transformer operated with

test leads, tubes, light aluminum cabinet for portability, giant 4V5” 200 microamp meter and

complete instruction manual.
Order now and enjoy it this entire season. Shipping weight 8 Ibs., Model V-4

THE FINEST VTVM KIT AVAILABLE

FOR THIS PRICE.
Accessory: 10,000V high voltage probe, No. 310, $4.50.
Accessory: RF crystal diode probe kit extends RF range
to 100 Mc., No. 309, $6.50.

Vew Heathtit
HANDITESTER KIT

Peatures

Beautiful streamline Bakelite

[ ]
case.

® AC and DC ranges to 5,000
Volts.

® 1% Precision ceramic resistors,

® Convenient thumb type adjust
control.

® 400 Microampere meter
movement.

L]

[

[ ]

Quali'r Bradley AC rectifier.
Multiplying type ohms ranges.
All the convenient ranges 10-30-
300-1,000-5,000 Volts.

® Large quality 3” built-in meter.
A precision portable volt-ohm-milli-
ammeter. An ideal instrument for
students, radio service, experi-
menters, hobbyists, electricians,
mechanics, etc. Rugged 400 ua
meter movement. Twelve complete

ranges, precision dividers for accu- i : :

racy. Easily assembled from com- v _‘7/%

plete instructions and pictorial dia- ACUUM TugE VOLTM

grams. An hour of assembly saves voosL v &
®

one-half the cost. Order today. Zuton Seds SOM e
Model M-1. Shipping wgt., 2 ibs. soe, Sihity
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... BENTON HARBOR 15, MICHIGAN

RADIO & TELEVISION NEWS

www.americanradiohistorv.com


www.americanradiohistory.com

TEST INSTRUMENT

Healtlkil”

PUSH-PULL EXTENDED RANGE

5" OSCILLOSCOPE KIT

Deatured

The first truly television pscilboscope.

Tremendous sensitivity D6 Velt RMS par inch deflection.
Push-pull vertical and horizontal amplifiers.

Useful frequency range o 22 Mecacyxles.

Extended sweep sange 15 cycles to 70,900 cycles.

New television type muBtivib-ator sweep generator.
New magnetic al oy shixld includexd.

Still the amazing price cf $35.50.

The new 1950 Pu;h-Pull 5" Oscilloscope has /'eatures that seem
inpossible in a $39.50 oscilloscope. Thiak >f it — push-pull
vertical and horizomtal smplifizrs with tsemendous sensitivity only
s x one-hundredths of a volt .equiced for fill inch of deflection.
The weak impulses of televisian can be boosted :o full size on the
fve-inch screen. Traces ~ou comldn’i see befoce. /\mazing frequency
range, clear, useful resporse & 215 Megacycles made possible by
inproved push-pull amblifiers Ony Heath<ic Oscilloscopes have
tie frequency range requirec for telesision. New typz multi-
vibrator sweep generaror with more than twice the frequency range,
1S cycles to 70,000 cydes will actually zynchronize with 250,000
crcle signal., Dual positioning controls will mcve trace over any
s=ction of the screen fcr obsexrvation of an/ part. New magnetic
aloy CR tube shiddd protects the instrument fiom outside felds.
all the same higt quality parts, casec elz2ctrostatically shielded
power transformer, aluminum cabmet, all ‘ube; and parts. New
iastruction manual now 1as complete step-by-itep pictorials for
easiest assembly. Shippimg weight, 25 lbs. Madel O-5

ELECTRONIC
SWITCH KIT

DOUBLE THE UTILITY OF ANY SCOPE

An electronic switch used with any oscilloscope provides two
veparately controllable traces on the screen. Each trace is con-
trolled independently and the position of the traces may be
varied. The input and output traces oi an amplifier may be ob-
served one above the other or one directly over the other illus-
rrating perfectly any change occuring in the amplifier. Dis-
rortion-phase shift and other defects show up instantly, 110V.
60 cycle transformer operated. Uses 5 tubes (1 6X5, 2 6SN7's.
2 6S]7's). Has indivdual gain controls, positioning control and
coarse and fine swirching rate controls. The cabinet and panel o
match all other Heathkits. Every part supplied including de- *

railed instructions for assembly and use. Shipping weight 11
Ibs. Model S-1

RO E G g,
B ON reAusron g

“EXPORT DEPT.
13 East 40th St.
NEW YORK CITY {16}
CABLE: ARLAB—N.Y.

i R

-
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Heathlits

ENABLE

THE BUILDER

pment. ;

' Py
/ : . bip and
bling your m g
o e guaty s instrument.
.. O‘I‘ cm;l;’;;i :’I:ni‘:e story of the 118
ear? 11

%/?50 VERNIER TUNING RF

Heathtc?= S1IGNAL
GENERATOR KIT

Deatures

® New 5-to-1 ratio vernier ® 400 cycle audio available
tuning for ease and accuracy. for audio testing.
com
® New external modulation ® Most modern type R.F. Mlcﬁ”"aé:’,ﬂ
switch — use it for fidelity oscillator. g
testing. ® New precision coils for
® Covers 150 Kc. to 34 Mc. on greater output.
fundamentals and calibrated ® Cathode follower output for
strong harmonics to 102 Mc. greatest stability.

The most popular signal generator kit has been vastly improved — the experience of
thousands combined to give you the best. Check the features in this fine generator and
consider the low price $§19.50. A best buy for any shop, yet inexpensive enough for
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage.

The new features double the value — think of being able to make fidelity checks on
receivers by inserting a variable audio signal. Internal 400 cycle saw-rooth audio oscillator
modulates R.F. signal and is available externally for audio testing. The new 5-to-1 ratio
vernier drive gives hairline tuning for maximum accuracy in scale settings. The coils are
already precision wound and calibrated. Uses turret type coil and switch assembly for ease
of construction. The gencrator is 110V. 60 cycle transformer operated and comes complete
in cvery detail — cabinet, tubes, beautiful two color calibrated panel and all small pares —
new step-by-step pictorial diagrams and complete instruction manual make assembly a ciach
even for novices. Why try to get along without a signal generator when you can have the
best for less than a twenty-dollar bill. Beter order it now. Shipping weight, 7 lbs,
Model G-5.

SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

Experimenters and servicemen working with a square wave for
the first time invariably wonder why it was not introduced
before. The characteristics of an amplifier can be determined
in seconds compared to several hours of tedious plotting using
older methods. Stage by stage, amplifier testing is as easy as
signal tracing. The low distortion (less than 195 ) and linear
output ( =+ one db) make this Heathkit equal or superior to
factory built equipment selling for three or four times its price.
The circuit is the popular RC tuning circuit using a four gang
variable condenser. Three ranges 20-200, 200-2,000, 2,000-

“Heathhit. 20,000 cycles are provided by selcctor switch. Either sine or

upio GENERATOR square waves instantly available at slide switch. All components

A GINE AND SQUARE WAVE are of highest quality, cased 110V. 60 cycle power transformer.

MoDEL &% Mallory F.P. filter condensers, 5 tubes, calibrated two-color

Ny panel, grey crackle aluminum cabinet. The detailed instructions

QT et r e weaTH COMTELT make assembly an interesting and instructive few hours. Ship-

A irormER 045 BENTON HARBOR,

v
e
i o T

e

ping weight, 12 Ibs. Model G-2.

3filee -
eousDATE
s ATTATION

Pothing ELSE TO BUY

EXPORT DEPT.
13 East 40th St.
NEW YORK CITY (16) d
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TO USE THE 35,

OF WORKMANSHI

KIT

Features

. Measures each element individually.
. Has gear driven rolller chart.
. Has lever switching for speed.

. Uses latest type lever switches.
. Uses becutiful shatterproof full view meter.
. Llarge size 11”7 x 14” x 4” complete.

9. Checks new 9 pin miniatures.

)
2
3
4. Complete range of filament voltages.
s
7
8

:fga_t/’i—ﬁ-‘-:' R Cherk the features and you will realize thae this Heathkic has
T CHEC RE all the features you want. Speed, simplicity, beaity, protection
TUBE oo By against obsolescence. The most modern tvpe of ester — meas-
Clle, #EATE o2 e ures each element — beautiful Bad-Good scale. high quality
2 meter — the best of parts — rugged oversize 110V. 60 cycle
power transformer — finest of Mallory switches — Centralab
controls — quality wood cabinet — complete set of sockets for
all type tubes including blank spare for futur: types — fast
acticn gear driven roller chart uses brass gears to quickly locate
and set up any type rube. Simplified switching cuts necessary
time t0 minimum and saves valuable service tine. Short and
open element check. No matter what arrangement of tube
elements, the Heathkit flexible switching arrar gement easily
handles it. Order your Heathkit Tube Checker tcday. See for
yourself that Heath again saves you two-thirds znd yet retains
all the quality — this tube checker will pay for itself in a few
weeks — better build it now.
€omplete with detailed instructions, all parts, cabinet, roller
chart, ready to wire up and operate. Shipping weight, 12 Ibs.
Model TC-1.

BATTERY
ELIMINATOR KIT

Now a bench 6 Volt power supply kit for all auto radio
testing. Supplies 5 - 715 Volts at 10 Amperes continuous
or 15 Amperes intermittent. A well filtered rugged power
suobly, uses heavy Juty selenium rectifier, choke input filter
with 4,000 MFD of electrolytic filter. G- 15 Volt meter
indicates output. Cutpue variable in eight steps. Excellent
fo: demonstrating auto radios. Ideal for servicing — can ]
be lowered to find sticky vibrators or stepped up to equiva- Wea_t/;

lert of generator overload — easily constructed in less than f RY A
twd hours. Complete in every respect. Shipping wgt., 19 Ibs. o

Model BE-1

lothcug ELSE TO BUY

L
ELZIQ/UN A

MO e

=)
M DA A
ARECR, ,,1,2__
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Feathkil”
TELEVISION ALIGNMENT
GENERATOR KIT

Everything you want in a television alignment generator. A wide band
sweep generator covering all TV frequencies 0 to 46 — 54 to 100 —
174 to 220 Megacycles, a marker indicator covering 19 to 42 Mecga-
cycles, AM modulation for RF alignment — variable calibrated sweep
width 0-30 Mc. — mechanical driven inductive sweep. Husky 110V.
60 cycle power transformer operzted — step type output attentuator
with 10,000 to 1 range — high output on all ranges — band switch-
ing for each range — vernier driven main calibrated dial with over
45 inches of calibration — vernier driven calibrated indicator marker
tuning. Large grey crackle cabinet 1614” x 1053” x 7-3/16”. Phase
control for single trace adjustment. Uses three high frequency triodes
plus 5Y3 rectifier — split stator tuning condensers for greater effi-
ciency and accuracy at high frequencies — this Heathkit is complete
and adequate for every alignment need and is-supplied with every part
— cabinet, calibrated panel, all coils and condensers wound, calibrated
and adjusted, tubes, transformer, test leads — every part wich instruc-
tion_manual for assembly and use. Actually three instruments in one
— TV sweep generator — TV AM generator and TV marker indicator.

i o
7
:;Ial‘l“ ’

Shipping weight 20 lbs.
Model TS-1A

Shipping weight 15 lbs.
Model IB-1

IMPEDANCE
BRIDGE KIT

A LABORATORY INSTRUMENT NOW WITHIN
THE PRICE RANGE OF ALL

-~ = o N Measures inductance from 10 microhenries to 100 henries capaci-
- o P Y tance from .00001 MFD. to 100 MFD. Resistance from .01 ohms to
—5d e |4 i 10 megohms. Dissipation factor from .001 to 1. “Q" from 1
= 1l to 1000. ] )
s L4 Ideal for schools, laboratories, service shops, serious experi-
s - menters,
i A P An impedance bridge for everyone — the most useful instru-
'! G ment of all, which heretofore has been out of the price range of
serious experimenters and service shops. Now at the lowest price
] v | v possible. All highest quality parts. General Radio main calibrated
= J ] 3 control. General Radio 1000 cycle hummer. Mallory ceramic
'l‘ "‘l :. YA e ¥ L4 7 switches with 60 degree indexing — 200 microamp zero center
fda T T
RS 8

ey,

| r
! lr".-.n galvanometer — 1% of 19% ceramic non-inductive decade resistors.

| ‘ Professional type binding posts with standard 34" centers. Beautiful

1 T birch cabinet. Directly calibrated "Q’* and dissipation factor scales.
Ready cailbrated capacity and inductance standards of Silver Mica,
accurate to V5 of 19, and with dissipation factors of less than 30
parts in one million. Provisions on panel for external generator and
detector. Measure all your unknowns the way laboratories do — with

b7
1o

. BRIDGE a bridge for accuracy and speed.
':?/&a-th.R_Ltnl\M‘?BE_PANCE Internal 6 Volc batcery for resistance and hummer operation.
ne . COMPANY Circuit utilizes Wheatstone, Hay and Maxwell circuits for different
qﬁr;’/‘:},wn. aicioan measurements. Supplied complete with every quality part — all
e calibrations completed and instructton manual for assembly and use.

Deliveries are limited.

EXPORT DEPT. ) -

13 East 40th St.
NEW YORK CITY (16)
CABLE: ARLAB—N.Y.

7% HEATH CORMIDAN
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(.
e ot AL .
NODF_:‘LQ'Q SIGNAL TRNrE

CONDENSER
CHECKER KIT

DPeatures

® Fower factor scale ® Bridge type circuit
® Measures resistanze ® Magic eye indicator
® Measures leakage ® 11CV. transformer ocperated

® Chacks paper-mica-electrolytics @ All scales an panel
Checks all types of condensers, paper-mica-electrolytic-
ceramic over a range of .00001 MFD. to 1000 MFD. All
on readable scales that are read direct fram the panel.
NO CHARTS OR MULTIPLIERS NECESSARY. A
cendenser checker anyore can read without a college
education. A leakage test and polarizing voltage for 20
t> 500 volts provided. Measures power factor of elec-
trolytics between 0% and 509%. 110V. 6D cycle trans-
former operated complete with reavifier and magic eye
tubes, cabinet, calibrated panel, test leads and all other
varts, Clear detailed instruction for assenibly and use.
Why guess at the quality and capacity of a condenser
when you can know for less than a twenty dollar bill.
Shipping weight, 7 lbs. Model C-2.

SIGNAL TRACER AND
UNIVERSAL TEST SPEAKER KIT

The popular Heathkit Signal Tracer has now been com-
bined with a universal test speaker at no increase in price.
The same high quality tracer follows signal from antenna
to speaker, locates intermitteats, defective parts quicker,
saves valuable service time, gives greater income per service
hour. Works equally well on broadcast, FM or TV re-
ceivers. The test speaker has assortment of swiiching ranges
to match push-pull or single output impedance. Also tests
microphones, pickups, PA systems; comes complete —
cabinet, 110V. 60 cycle power transformer, tubes, test
probe — all parts and detailed instructions for assembly
and use. Shipping Wt., B lbs. Model T-2.

EXPORT DEPT.

13 East 40th S+.
NEW YORK CITY (16)

CA3LE: ARLAB—N.Y.

e
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ealhlcf/A PR OV I D E

PROFESSIONAL

LABORATORY APPEARANCE

ds a pleasing
orm 5””;1”3 Mizy shop.

Heathkit's unif oo

pr rofessions

BROADCAST MODEL BR-1
550 to 1600 Kc.

Ideal AC operated superheterodyne receiver for home use or replacement in
console cabinet. Comes complete with atwractive metal panel for cabinet
mounting. Modern circuit uses 12K8 converter, 12SH7 input IT stage, 12C8
output IT stage and fhrst audio 12A6 beam power output stage, 5Y3 rectifier.
Excellent sensitiviey for distant reception with selectivity which effectively
separates adjacent stations.

The husky 110 V. cased power transformer is conservatively rated for long life.

The illuminated six inch slide rule dial is accurately calibrated for DX recep-
tion. Enjoy the pleasurc of assembling your own fine home receiver. Has tone,
volume, tuning and phono-radio controls. Chassis size 214" x 77 x 1215"
Comes Comple(c with all parts including quality output transformer to 3.4 ohm

voice coil. tubes, mS(ru(nOn manual, etc. (less speaker). Shipping Wt., 10 Ibs.
No. BR-1 Receiver $19.5

No. 335 Communications Type Table Model Meral Cabinet....,............ $4.50
No. 320 High Quality 5” PM Speaker for above................cccoewe g 2,75

Feathbcl”

RO
SuU

Two new Heathkit Superheterodynes featuring the
best of design and material. Beautiful six inch slide
rule dials — 110 V. 60 ¢y. AC power transformer
operated—metal cased filters—quality output trans.
formers, dual iron core metal can IF transformers —
two gang tuning condenser. The chassis is provided
with phono-radio switch—110 V. outlet for changer
motor and phono pickup jack. Each kit is complete
with all parts and detailed instruction booklet. Pic-
torial diagrams and step-by-step instructions make
assembly quick and easy.

Vew Heathbir”

ADCAST AND 3 BAND
PERHETERODYNE

RECEIVER KIT

3 BAND MODEL AR-1
550 Kc. to 20 Mc.

Enjoy the thrill of world wide short wave reception with this finc new AC
operated Heathkit 3 band superheterodyne — amazing sensitivity 15 microvolt
or better on all bands. Continuous coverage 550 Kc. to over 20 Mc. Easy to
build with complete step-by-step instructions and pictorial diagram. Auractive
accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one
dual purpose tube gives seven tube performance. Beam power output tube
gives over 3 watts output.

Separatcly assembled coil turret with band switch eliminates difficult construc-
tion. Conservatively rated 110 V. power transformer supplies full operating
voltages to all tubes for maximum reception. Has band switch, tuning, volume,
tone and phono-radio controls. Chassis size 214" x 7" x 121/2”—supplied
completc — punched chassis — tubes — controls — transformers ( quality out-
put t0 3.4 ohm voice coil) — all small parts — hardware and instructions
(less speaker). Shipping Wt., 10 Ibs. No. AR-1 Receiver $23.50.

No. 335 Communications Type Table Model Metal Cabinet
No. 320 High Quality 5” PM Speaker for abave.................

$4.50
o 4]

PUSH-PULL HIGH FIDELITY

AMPLIFIER KIT

. [ » . A
»
SHIP VIA
H E A'I'H c o FROM —Parcel Post
L]
—Express
BENTON HARBOR — Freight
MICHIGAN —_Best Way

Quan. DESCRIPTION Price Total

" $12.50

Build this high fidelity push-pull amplifier

and save two-thirds the cost—has two pre-
amplifier stages, phase inverter stage and

push-pull beam power output stage. Comes

complete with six tubes—quality output
transformer (to 3-4 ohm voice coil) tone

and volume controls—varnish impregnated

cased J10V. power transformer and de-
tailed instruction manual and all small

parts. Six watt output with output flat with-

in 1% db between 50 and 15000 cycles.

Build this amplifiernowandenjoy it for years.

Shipping Wt. 7 1bs, Model A-4

12" PM Speaker for above. .. .. $6.95

ENCLOSED FIND [J CHECK .
PLEASE SHIP C.OD. . .. POSTAGE ENCLOSED FOR___POUNDS

.. O MONEY ORDER FOR— —

EXPORT DEPT.

13 East 40th St
NEW YORK CITY (16)

CABLE: ARLAB—N.Y.

.o BENTON HARBOR 15,

e P —

MICHIGAN

RS R

RADIO & TELEVISION NEWS

www.americanradiohistorv.com



www.americanradiohistory.com

WITH 12 CHA

This quality TV receiver uses lates

te.eviticn receiver.

“%e GREATEST TE

TV RECEIVER KIT

NNEL TUNER
LESS THAN COST

COMPLETELY ASSEMBLED
5000 VOLT PICTURE
TLBE PCWER SUPPLY

The hus<y 5009 veolt

supply provides adequzate

voliage far the picture
tub: and gives periect
blac< and white repreduc-

tion It i. of the E.F.

type and comes complete

witl the SILG R.F. el
lator and t1e 1B3 receaier
tubes instadled.

COMPLETELY ASSEMBLED
12 CHAWNEL TUNER
One of the finest tuners
avaiable ic supplied com-
pletzly assembled. The
tuner has three perme-
ahilicy tun=d circuits for
both ‘the aigh and low
bancs. A 63HG6 is used as
R.F. ampliter while a 6J6
twin triode operates  as

mixer and oscillator.

The wner is adjustable
from the front of the set
and _an be peaked while

y bserving e station.

3 t type muiniature tele-
visien tubes GAGS - 6BHG. etc. The chassis comes com-
plete with all brackets, CR tube mounting, 1.F. coils,
speaiker — eversthing to build 2 powerful factory quality

LEVISION Buy!

less

CABINET

45?

Think of it. A beautiful factory engincered 18 tube tele-
vision receiver with all parts (less tubes and cabinet)
for the cost of the tuner alone, $34.50. Now you can
afford to learn the fascinating secret of this new industry
by actually assembling a high quality receiver. This TV
receiver kit has everything, 12 channel Defiance tuner
using 6BHG RF stage and 6J6 as oscillator and mixer, all
assembled and adjusted. Completely assembled 5000
Volt high voltage power supply ready to operate. A cir-
cuit incorporating the latest developments. The panel
controls are station selector, volume, vertical and hori-
zontal hold and contrast. At the rear are brightness,
vertical and horizontal size, focus, vertical and hori-
zontal centering. The circuit uses three stages of high
gain LF. with 6AGS tubes, 12AUG limiter 6ALS second
detcctor, 12AUG syn. separator, 12AUG video amplifier,
12SN7 horizontal multivibrator, S0L6 horizontal o1tput, 12SN7
vertical multivibrator, 128N7 vertical outpur, SOLG high voltage
oscillator, 1B3 high voltage rectifier, 19T8 as FM detector and
audio amplifier, 25L6 audio output.

The cadmium plated chassis is punched and formed ready to
assemble — cvery coil, condenser, resistor supplied. Comes com-
plete with large (18 x24) pictorial and manufacturer’s instruc-
tion manual.

BEAUTIFUL STYLING

This modern beautifully styled TV receiver will sring untold
pleasure and entertainment to the entire family. The pleasant ap-
pearance compliments any living room while the stezdily improv-
ing programs will please the entire family. There are excellent
vaudeville programs to entertain your friends, excellent children’s
programs, Arthur Godfrey, United Nations programs for serious
thinkers. A television set aids in the education of the family and
by building it vast technical knowledge of this new profitable field
is obtained.

Remember wé¢ have a limited quantity, Order now while still
available,

Complete 7" Television Receiver Kit

(less tubes and cabinet) . $34.50

Complete set of tubes as outlined above with RCA 7JP4 pic-
ture tube (18 tubes for less than price of picture tube) 20.00

Beautiful piano finish mahogany cabinet for above TV set 20.00

Buy all at one time and save. Complete Receiver Kit with
tubes and cabinet

EXPORT DEPT.
13 Ecst 40th St
MEW YORE CITY (16)
CABLE: ARLAB-N.Y.

March, 1950

.. BENTON HARBOR 15,

MICHIGAN
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KEEP UP WITH CANNON

...get on the gratis subscription list
of “The Cannon Electric Cannonade”
bi-monthly, eight-page, technical house
organ and preview of Cannon Plugs,
news and information about all Cannon
Electric products.

PLUGS ON VIDEO CAMERA

... be assured of “good connections.”
That’s why television stations, for in-
stance, use Cannon Electric Type K, P,
and other series for cameras, micro-
phones and transmission equipment
that must not fail. Shown above is a
camera at KTLA —Hollywood.

Cannon Plugs are available through a
network of radio parts dealers all over
the U.S. A. Buy them from Rochester
Radio Supply, Rochester, N. Y.; Warren
Radio, Sioux Falls, N. D.; Electra Dist.,
Nashville, Tenn.; Radio Specialties,
Detroit; The Hargis Co., Austin, Tex.;
Radio & Electronic Parts, Cleveland;

. and more than 400 other radio parts
distributors. Write for new C48
Condensed General Catalog.

Cannon Electric Development Company, Division
of Cannon Manufacturing Corporation, 3209 Hum-
boldt Street, Los Angeles 31, California. Canadian
factory: Toronto. World Export: Frazar & Hansen,
San Francisco, New York, Los Angeles.

SINCE I9S

cAnnon €A nEeTrIC

ELECTRIC

e

78

For additional information on any of the items described herein, readers
are asked to write direct to the manufacturer.
TELEVISION NEWS, the page, and the issue number, delay will be avoided.

By mentionina RADIO &

UNIVERSAL CARTRIDGE

A new universal cartridge, the
“Featheride” Type A1, which will fit
almost all record changer arms and
play any combination of record speeds
has been announced by Webster Elec-
tric Company of Racine, Wisconsin.

The cartridge measures 19/32" wide

by 1” long which makes it suitable
for most of the modern designed tone
arms. Tracking pressure is 7 grams,
meeting the requirements of 33'% and
45 r.p.m. record speeds and providing
unusually light tracking in the play-
ing of standard 78 r.p.m. records.
Needles are held firmly in position
by specially designed friction chucks.

CROSSOVER NETWORK

University Loudspeakers, Inc. of 80
South Kensico Avenue, White Plains,
New York has announced a new filter
network of the LC type for use with
coaxial or duplex loudspeaker systems.

Designated the Mode! 4410 filter,
this high fidelity accessory provides a
proper attenuation rate at a crossover
of 600 cycles. The new unit is housed
in a cast aluminum container which
is compact and carefully finished
throughout. A high frequency attenu-

9 ®

400 CreiE CROTSQVER METWORS

ator is supplied with this network for
properly balancing the low and high
frequencies.

SPRAGUE CONDENSERS
A line of electrolytic condensers for
115-volt continuous duty alternating
current service is a new development
of the Sprague Electric Company of
North Adams, Massachusetts.

wWWW.americanradiohistorv.com

Known as the Sprague Type 11A,
these units are suited for across-the-
line power factor improvement at low
voltages, particularly with appliances
and light industrial equipment. They
may be used in applications where
starting voltage surges across con-
densers may exceed rated voltages by
as much as 50 per-cent for a maximum
of two seconds.

They may also be used in applica-
tions where a voltage drop is required
without power dissipation. An engi-
neering bulletin (No. 301) is avail-
able on this line when requests are
made on company letterhead.

EMC "VOLOMETER"
Electronic Measurements Corpora-
tion, 423 Broome Street, New York 13,
New York, has developed a new com-

pact and lightweight multimeter, the
Model 104 “Volometer.”

Although inexpensively priced, the
new unit has such features as 4%"
square, 50 microampere meter with
Alnico magnet, three a.c. current
ranges to 3 amperes, three resistance
ranges to 20 megohms, five d.c. volt-
age ranges at 20,000 ohms/volt to 3000
volts, and five a.c. voltage ranges to
3000 volts.

The instrument, which is housed in
a high-impact, round-cornered Bake-
lite case with carrying strap, measures
51" x63%"x2%” and weighs only 2
pounds and 3 ounces.

3-INCH CR TUBE

A new three-inch cathode-ray tube,
said to be the shortest electrostatic
tube of its classification made in the
United States, has been announced by
the Tube Divisions of the General
Electric Company.

Designated the 3MP1, it was origi-
nally designed for use in small indus-
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: ATALOG
HE G om LAFAYETTE IN

FROV T 26 yFARs

164 large-size pages filled with
Parts - Tools - Public Address
High-Fidelity Components

Everything in Radio
and Television at the
Lowest “Net” Prices!

Radio & Television Sets and Chassis

DON'T just take our word for 1t. Invest
a penny posteard and send for your
copy of the great new 1950 Lafayette
Catalog. Then sit down with a pencil
and paper and make a price compari-
son test yourself. Chzack the famous-
make equipment, model for model,
and see if Lafayette doesn’t save you
anywhere from a few pennies to a
few dollars on mnst every item.

And remember— Lafayette gives you
the service ol a national organiza-
don, with 2 great centrally-located
mail order centers and 6 strategic
outlets for persona’ shopping. That
means you save more money on
postage, and ge. the parts you
need a couple of days sooner.

So if you're a service man, ex-
perimenter, ham, hi-fi bug, engi-
neer, or set-builder—send for
your new 1950 Lafayette Cata-
log now. 1t’s one of the biggest
things in America you can get
“for free’!

RUSH COUPON

| |

I LAFAYETTE RADIO, DEPT. RC-50 I

| 901 W. Jackson Bivd., Chicago 7, NL. I

: or 100 Sixth Avenue, New York 13, N. Y. |

RA Dlo | ] C)heck here_for FREE 1950 Catalog I

——————— I (Please don’t check if you have already received your catalog.) |

2 Great Moil Order Conters: Q( n i O %ga;g }'u:l}])c“r;he $Lafayette FM-AM chassis (incluling speaker) at |

! X 9.50. | se$............ in postal note, v ord: A
NEW YORK: 100 Sixth Avenue, New York 13 = I (Please include shipping charges based onnwggl?éo:gi g;{n‘g Xni'hzlcll:- I
CHICAGO: 901 W. Jackson Blvd., Chicago 7 | ARNIVERSARY | Rins wallibe refupded) I
Name. . ooe i iiieeiceiennnnns,

6 ou',e's for shopp'.ng ‘.n Person: I O, ¢ vt st tm vt eeoscoaeaaassraarsoerosrsracasesrossstoesscanseronsnss l

® NEW YORK: 100 Sixth Ave. and ® ATLANTA: 265 Peachiree St | Address. . outuet sttt eee ettt aaa e e eeranees l

542 E. Fordham Road (Bronx) ® BOSTON: 110 Federal St. I Cityerveasesrrrencvarseismesoseonoss Zone.... ... State. s eveaiiiveenans ]

® CHICAGO: 901 W. Jackson Blvd. @ NEWARK: 24 Central Ave, | !
L
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trial oscilloscopes. The new tube is
expected to find numerous applica-
tions for television servicing and for

testing industrial apparatus such as
welders, amplifiers, and electronic tim-
ing devices.

Special processing of the screen
gives a brighter trace than normal
tubes of the same electrical ratings,
according to the company. The new
tube is an electrostatic focus and de-
flection type with a bulb diameter of
3% inches and a useful screen diame-
ter of 23 inches. It is equipped with
a small-shell, duodecal base which has
been set as the standard base on all
television tube types.

Maximum ratings for the new tube
are available from the company’s
Tube Divisions at Schenectady, New
York, along with other pertinent data
on the 3MP1.

PLYWOOD MAST
A new sectional mast which is ca-
pable of supporting a television re-

ceiver antenna up to 90 feet above the
ground has been introduced by Special
Purpose Products Co., 155 Perry
Street, New York 14, New York.
Available in kit form, these masts
are of a special plywood tubing,
Woundwood, which has been designed
especially for such purposes. Parts
for a 60-foot antenna mast include
Woundwood sections for mast and
erection boom, guy lines, block and
fall, base, boom socket and stakes.
The lead wires are protected inside
of the hollow core of the mast, which
is weather-resistant and non-rusting.

GROUND CLAMPS

Of interest to service technicians
and amateurs is the new adjustable
ground clamp recently announced by
Blackburn Specialty Co., 6541 Euclid
Ave., Cleveland 3, Ohio.

The clamp is now available in two
sizes, one to fit %" to 1% " pipe and
the other to fit %" to 3" pipe. A tight-
ening screw chafes the pipe, draws up
slack, cuts through rust and dirt and
at the same time contracts the band
around the pipe surface, assuring a
perfect ground.

Solder or solderless terminal types
are available for various applications.
The clamp itself consists of a flexible,
perforated pure copper band which
encircles the pipe. A boss raised on the
flat end of a removable copper alloy
terminal lug fits into band holes and
is machined to give a clean and

smooth contact surface. The tighten-
ing screw with a lock nut is threaded
through the boss. The clamp carries
Underwriters’ Laboratories approval.

NEW-TYPE TAPE RECORDER

A new tape recorder, which is being
marketed under the trade name
“Reelest,” has been introduced by Uni-
versal Moulded Products Corporation
of 1500 Walnut Street, Philadelphia 2,
Pennsylvania.

Some of the unit's exclusive new
{eatures include twin-track recording
without interruption for rewinding; no
“flip-flop” of reels as a patented
“Revers-A-Matic” plays or records in
two directions for one hour without

attention; a new “Thred-A-Matic” fea-

ture which simplifies threading of

tape; and a volume indicator (an elec-
(Continued on page 134)

See COYNE'’S Brand New 5 Volume Set
“APPLIED PRACTICAL RADIO-TELEVISION”

=
PRALEEAl
R BT
B | e
i ik o
i i and TV sets . .
g g: service . .
i N
PRACTICAL!
CLEAR!
COMPLETE!

Television “know how” . . .

You must SEE these new books to know how easy it is to prepare for the big jobs
in radio and television. Here’s our special offer:—we’ll send the complete

S-volume set for your 7-Day FREE Examination. And with it, we'll include our sen-
sational, new 50-page book, “The Complete Story of Color Television”, absolutely
FREE! If you keep the 5-volume Set all you pay is $3.00 within

Here is a BRAND NEW Set of books written for men who want to
“go places” in TELEVISION and RADIO . . .
much a PRACTICAL working knowledge helps to get the BIG
MONEY. Over 1500 pages, 5000 subjects of the latest Radio and
easy to understand with hundreds of
crystal-clear illustrations. It's ALL here! EVEN COLOR TELEVI-
SION AND UHF. How to install, service, align, balance ALL radio
. how to use new and old testing instruments for TV
. latest data on adapters, converters and more, more,
MORE. You name it and COYNE’S GOT IT, in this amazing new
money-making 5-Volume Radio-Television Library.

5 fact-packed volumes — 1000 illustrations
and diagrams with step-by-step photographs
which ‘‘break down” the equipment to show
what makes it “tick”. Up-to-the-minute, com-
plete, easy to follow.

men who know how

FREE!

Color Television |s Here!

Set contains most complete section
ever published on Color Television
and UHF, adapters and converters.
FULLY ILLUSTRATED AND
PRINTED IN 4 COLORS.

Act Now and Get FREE Book

Now you can see these new Coyne books for

7 days without cost and get Coyne’s remark-
able new 4-color book, “The Complete Story
of Color Television” FREE. It’s free just for
examining the new 5-Volume Set. Full details
of this sensational Coyne “prove it” offer are
given below. Mail the coupon at once.

Mail This Coupon NOW

Educational Book Publishing Division

7 days after the books arrive and $3.00 per month until $16.50 | COYNE ELECTRICAL & RADIO-TELEVISION SCHOOL :
is paid—or you can pay $15.00 casg’lgrice. éf you don’t want | 500 S. Paulina St., Dept. 30-T3,Chicago 12, H. |

THE the set, return it and you OWE NOTHING. But either way O.K. Send tpaid, your new S-volume set, “Applied
COMPLETE STORY \ you keep “The Complete Story of Color Television” as a I P;—actic:? Rn;f:lig(—)'}e‘l,::lisiﬁny’f onw7 §ay“,"‘,.-,ee Trial per |
of gift. That book is ABSOLUTELY FREE. | your offer. Be sure to include as a gift the book on Color |

- A isi bsolutely FREE.
Celor Telewiwen Coupon is just a request to see Set free and Television al
 CTSTTRIEe SEND Nu MGNEY get FREE BOK. Offer limited—act now. : NAME __AGE '
COYNE Eled'rlcul and | ADDRESS :
. - . o )
. _ZONE___STATE
Radio-Television School e TAT |
500 S. Pavlina St., Dept. 30-T3, Chicago 12, IlI. LW”"'-' employed. 1
e NS N EEs e I T S SEEE S AN GEE A T S e eme
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McGEE'S BIG SCOOP SALE ON“W

EBSTER-RACINE™ AMPLIFIERS

‘___.________________———_—.________________—.————__________.-—

McGee makes another terrific purchase.

than the original jobbers' cost. As you experienced sound-men kn
l amplifiers are conservatively rated and could be rated at 259

onglnally placed on these articles is indicative of their No. f
good only as long as our inventory lasts.

A solid truck load of brand new factory cartoned public address equipment.
ow, the Webster Electric Co. of Ra

hngher wattage and still be

quality. To the best of our knowledge, these are the best amplifier values in the U. S. today. These prices will I

The following advertisement prices you the mater-al at less
of the finest n audio e nt. Al
The terrifica ly high retall Ilst prices

Wisconsin, is a renowned builder

cine
than some makers rate their amps.

rated lower

WEBSTER MODEL 41-12
12-WATT AMPLIFIER
ORIGINAL LIST $126.50

SALE 53 390

PRICE
Has Automatic Volume Control

in a

41-12, housed

Webster Racine 12 watt amplifier Model
1334x7” wide and 8” high metal cabinet. Input for one
erystal or dynamic mike and crystal phono pickup. One dual
type tone control. Wide range frequency response, 40 to 10,-
000 CPS, plus or minus 3 db. Output taps, 2-4-250 and 500
ohms. With tubes: 6J7, 6K7, 627. 6H6, 2-6V6G and BO.
Has automatic volume control circuit and selector switch. Ship.
weight 19 lbs. Original list price on this unit was $126.50.
McGen's sconp price $33.90.

WEBSTER MODEL 12-TN
COMPLETE 12-WATT
PORTABLE PUBLIC ADDRESS
SYSTEM

SALE § 5 995

PRICE

Jomplete portable public address
system, Webster Racine Model

WEBSTER
MODEL 16A20

McGEE’S
SALE PRICE

5295

Webster Electrlc Model 16A20, conservatively rated at
20 watts, Original retail price was $187.00. Housed
in a heavy metal case, 187 long, 7” wide and 8” high.
Two inputs for microphones (crystal or hi Z dynamic),
1 phono input for crystal pickup, .1 volt requlred for
rated amplifier output. Two mike volume or fader con-

trols. One phono cont.rol and one dual e tone con-
trol. Wide range frequency response, plus or minus
1 db, from 50 to 10,000 CPS. Output transformer
taps, 2-4-8-250 and 500 ohms. Electron-ray eye tube

indicates rated power output when eye is closed, in order
to pr;vent overload distortion, Compl ete with tubes:

2—6. 8SN7, 2—61.8, 5V4, 6H6 and 6E53. Ship-
ping weight 33 Ibs.. This is one of the ﬁnest public ad-
dress amplifiers that we have ever seen. have only

30 to sell, at the ridiculous price of only S
member this amplifier's original retail Hst was $18‘7 00
Amp. are new and in factory cartons. Better order now.

50 WATT wistse sai5: 579

WEBSTER MODEL 50B-12
12.Watt Paging Amplifier
r_Mude for 24 Hour Service

Slég 00 LIST PRICE$339°

Webster Racine Model 50B-
12 watt paging am-

1
Original retail list $132. 00.
24 hours a day,

plifier.

tinuous operation,

voltage is am)lled to all tubes only durin%’ actual speech
n

days a week, Plate

or sound operation.
13347 long, 7”7 wide and 8”7
tal or dynamic mike and on2 input for crystal phono
pickup. Mike line has screwcriver adjustment and tam-
per-proof cap. Dual type tore control. Freq uency re-
sponse 6Q 00 CPS, plus or minus 1 db. uto-
matic volume cont.rol limiter t.y?e. provides reasonably
constant amplifier output fror signals louder than nor-
mal. Output ta s. 5-7-10-14-20-80 and 417 ohms. With
tubes: 6J7, C8, 6H6. 80 and 2—6V6. Original
retail list, 5132.00. McGee scoop price only $33.90.
Shipping ‘weight 19 Ibs.

WEBSTER

WAS $156.00 LIST
McGEE*S
SALE PRICE....
DS 12-50HN com-
prises 2—12”7 Al12-PM
—$41.00 list heavy duty Jensen PM speakers, housed in
a split leatherette carrying cas2. The original retail list
on these speakers and case wa. 56.00. McGee's scoop
prlce. $44.95. Shipping weigat 49 lbs. Only 50 pleces
to

Amplifier is housed a metal case
high. One input for crys-

9%

12TN-1 consists of one Model 41-

12 amplifier. one carrying case, was $246.00. Housed gn

Webster Racine Model 18-50,
ilar in appearance to Model 18A20,

S0 watt amplifier. Sim-
Original list p:l'isce

Webster Racine

I.
10" 9 agmec s
an attractive metal case, Stock No‘ 55026 L3 ohm voics coil.
5 0 »

two S6025 heavy duty PM speakers and 50 feet of rubber ng, 9” wide and 9 h, Two inputs for crystal or Net price, each. ... ... ovoan.. o
i i § . t hone Dual e 12”7 Jensen PM spe ker Mocel PM~IZC, 6 ohm voice
cord with plug. All equipment is contained in the split type gg:*;’:,‘,“ e e nonse FPB 50,000, (B8 Biue | coll. Webster Racime Stock Ho. §-4483. The original
amplifier case. A small American crystal mike and desk stand or minus 2 db. Output taps, 2-4- 88 125- 166 250 and retail llst on this speaker wis $22.95. McGee's sale
is Included. This PA system is conservatively rated at 12 500 o:hm?1 Ellectrgnra,v t‘ubel indlcatefs x'!};mx’i1 t r\;\;er 1;1:’ice."e?1'ls~29n PM speaker, Mocel A12-PM ohm volce
watts. Input fo i output when close his is one_ o nest public 2 2 0 B
weight 41plb o‘;, one~m;ke o QuD UL Blbpems S addl:ess amplifiers we know of. nly 40 of these 50 coll. Wehster Racine Stock Mo, S-4626. Orlglml 1ist
g 8, ess than 50 of these portable PA systems watt amplifiers are available. Regmilar $246.00 list. price was $41.00. Ship. w.. 19 Ibs McGee offers

are available at the ridiculous price of $59.95. McGee’s sale price,

$79.95.

Shipping \welght 49 1bs. them to you, while stock lasts. $13. 95 each. - o

e § ‘ ST. GEORGE |
?’:ﬁ?ﬁlgmprggg Wire Recorder
SALE MECHANISM
PRICE 53995 SALE $l295

Another red McGee

hot =
Scoop. An attractive blond George wire recorder mechanism,

St. slze
finish console cabinet with Ux13x312" stal pickup for recording
78 RPM record changer from 78 RPM records may be attached,
and a full 6 tube super- however it is not furnished at the $12.95
th broadecast chassis, price. The units are complete with wire
wired in the nationallv recording head and suggested amplifier dia-
i(&(:{wn fl?)!(:)tgryénter‘::a WL AM . "l"shey;re nel\;v %)ut need minor ad-

i \ Jjustments. 0 broken or missing parts.
tubes: 2—128K7, 12847, ey nly a few to sell at the scoop price of
128Q7., 35L6, and 3535, 7 12.95. Shipping weight 15 lbs, Stock
variable tone control ard No. SG-J4. Net $12.95,

built-in radio phono switch, 8” Alnice \' PM
speaker. In order to offer this set at the
low price of $39.95, we ship the chassis
and changer unmounted. Cabinetl has cut to
fit radio panel. However it's easy in-
stall the set as an escutcheon plate is fur-
nished. About one hour's time is needed to
mount the set and changer Shipping weight 30 minute spool. Net $1.79, 10 for $16.90.
50 Ibs. Stock No. AK-10, sale price $39.95, 1 hour spool. Net $2.79, 10 for $25.00.

SALE ON RECORDING WIRE
Top quali magnetle recording wire on
metal spools. Red hot prices.

15 minute spool. Net $1.19, 10 for $11.00.

'VM-406 Trl-0-Matic | gur | eader
3-5p;e3n3c;;n,e, Changer Scoop »
The new vmM model $11.95, 2 for 4

/ 06 Tri-O-Matic au-
mmatlcally plays all ree-
ords, all sizes and all

speeds now on the market. Protective fea-

tures: records are lowered. not dropped,
no wobbling down the spindle, no slip or

322,95

Our leader, nuwnauc changer scoop Baﬁe

size 13", Plays 10 12” or 12 10"

78 RPM records :utomaticnlly. Has Astatlc
iced complete with

scrape, no possibility of the tiny micro- L-70 cartridge.

grooves on the new type records being d am- metal base, whlcr can be used in slide aw;y
aged. Plays 12 10", 3314 78 RPM, compartment or as a table top base, or
10 127, 33Va or 78 RPM. any l() or 12" changer can be ifted off base fit your

AD 12, Shlpping wel ht

d, 12 77 o
records of the same type intermixes BFice] Sll 9% each, 2

3314 RPM and 12 7” 45 RPM records. Au-
tomatically shuts off on the last record.
base size 13 13/16 x 124", 714" high
overall, Equipped with flipover crystal car-
tridge and needles. Stock No. VM-408.
Shipping weight 12 lbs, Net price $33.21,
New 1950 Modei VM-406 with All-in-one

needs. Stock
17 1bs. Scoop
$22.95,
General Instrument 78 RPM changer with
crystal cartridge for 10 12" or 12 10"
records. Base size 11 x 12”. Weight 11
lbs. Net $12.95, 2 for $25.00,

VM-400, 78 RPM changer with crystal car-

General Electrle Variable Reluctance Car- tridge. Base size 1234 x 137, Plays 10"
tridge and Twin Needles, Model 406GE. or 12”7 records. A super duper value.
Specify VM408-GE. Add $2.85 to above Weight 12 1bs. 3coop price $12.958, 2 for

cost, $25.00.

RED HOT VALUES IN COMPLETE RADIO KITS
6 TUBE AC SUPERHET KIT
BROADCAST AND SHORTWAVE

MATCHED PARTS. 5995

A complete kit of parts, tubes and ready punched chassis
to build a fine 8 tube, 2 band AC power transformer
type radio chassis, (No cabinet.) We furnlsh all pieces
as well as a printed diagram and photograph. Chassis
size 14x714x7”. Receives standard broadcast and 6 to
18 MC shortwave. 3 ga tuning condenser used on
toth bands. 90 mil power transformer and 6V6 output
tube. The chassis, dial mechanism, gang and coils used
in this kit were manufactured for use in a high quality
Detrola radio. eavy plate glass dial has etched-in
numerals. This is a complete 2 band AC chassls kit, with tubes. The output trans-
former is furnlshed but the speaker is not. Use any standard PM speaker,

MODEL 6-ACXS
2 BAND CHASSIS KIT

Stock No. 8-ACX. Net price $9.95. Heavy duty PM speaker. $2.95 extra.
10" Heavy duty vat speakor. 3.85 extra. 12” Heav_y z_'luty PM speaker, 4.9% ext\z.
P #;XBzEway ‘ L3/
PORTABLE $©95 1950 MODEL |
5-TUBE
ONLY g |
Sensational new 3 SUPERHET
way portable radio RADIO
kit. 4 tubes plus recti-
fier. Housed in an all KIT

aluminum, leatherette
covered case made b
Farnsworth with
loup nmenna bunlt-m
Size Build
yourself a professional
locking rad 10 with

MODEL
NS-5 5995
McGee's new 1850 Model

perheterodyne radio kit.
an gang condenser,

5 tube AC-DC su-

Has loop antenna
with lighted slide

this kit. Every piece furnished mcludmg rule dial and attractive plastic cabinet. Re-
tubes: 1R5, 1T4, 185, and 3V4, as well as | ceives broadcast, 550 ta 1850 kc. Full
eas{ -to-follow diagram and photc. This set | size dynamic speaker, matched 456 I.

will make a full two gang superhet, that | automatic volume control, This is a com-

looks like a 0.00 radio. We shouid ask | plete radio kit. Everything furnished, in.
17.00 for this kit.

Stock No, FP:4X, com- clu(ling diagram, phoms and tubes: 12BE6,
plete kit less batteries, weight 8 lhs. Net 2B. 12AT6, 50B3 and 35Wd. ch|p
prxce. ss .95, Kit _of batteries, 6712 volt pmg weight 7 Ibs. Stock No. NS-5. Net

TAY . $2.25 extra. price, $9. 95.

BUILD YOUR OWN MINIATURE RADIO STATION
KIT MODEL DE-6X $6.95

Kit Model DE-8X. With this <imp1e klt you can build your own

radio station in miniature. Ha: Broadcast on frequency

from 800 to 1500 KC, from en,h r a cry tal microphone or phono-
graph reco (Warning this transmitter must be used with only

a short aerial Otherwnse you will broadcast  or 3 miles.) One control fades from

mike to record. Price includes parts, diagram, instructions, photo and tubes. Every-

one will enjoy your miniature broadcast station. Kit Model DE-6X, Shipping weight 4
s. Net price, $6.95.

Model DE-6XWT, miniature transmitter, wired and tested. Net price, $8.95.

Crystal mike and desk stand, pictured with transinitter, $4.95 extra.

Dynamic mike, small palm-of-your-hand type, $5.95 extra

bl.ock No. NK-T small aluminum cased crystal mike, response 40 to 9000 CPS. About

the size of an overcoat button. Furnished less cable. Just solder on connections for

concealed use, $3.,95 extra,

P

100 CARTONED RADIO TUBES  %29%

McGee carries a tremendous inventory of individually cartoned and branded Hy-vVac tubes.
These are made by a nationally advertised tube manufacturer. These tubes are available
ecause they do not fall within the rigid test ing limits of this factory.

t this low price

However, every tube is ;;uaranteed by us,

RS 12BA6 AXT 6AQ5 w4 ;978 $ 95
Ta 12BE6 2BA7 6BF6 6AGS ©6BJS

us 12AT6 12aU6 6AUT 8AUS GATE

Ad 35wW4 BF6 65U7 12S8 GBAY

SS 3585 88AS 6AQS 9001 GBJE FOR 100
§oimn oon 8 opm e

s4 12av7 6ALS 6x4 11723 34c EACH
Popular Hyvac GT Tubes All Guaranteed ¢nd Cartoned 39¢
Ba &ce 6K7 6547 6SU7 1258 25L8
Y3 6F6 6PS 6SK7 6V6 125A7 32L7
Yac 6J5 658 6SL7 6XS 125F7 3528
ACS 617 65A7 6SNT 12A8

BGS 6KS 6SD7 6SR7 12BF7 12sJ7 7°L7
S 6K6 6SFS 65S7 2K8 12S5N7

EARTONED

AND UNCARTONED 49‘

Some are cartoned individually, s >me are not We acquire

STANDARD BRAND TUBES

Standard brand radio tubes.
these tubes from manufacturers over-run, radic receiver over-stock, JAl etc,

not give you a choice of brands, but we will give you a good guality standard brand tube.
Every tube guaranteed

0Z4 1G4 3s4 606 6L7 6SK7 7AS 7E7  12A6 12Q7 14A7 30 4515 50Y6
1A4 166 5T4 6D8 6N7 6SL7 7A6 TF7 12A8 125C7 1486 32 5085 41
1A6 1H6 5V4 6F5 6R7 6SQ7 7A7 7HI 12AH7 125F5 14G7 33 56 3585
1B4 U6 5Y3 6F7 687 6SR7 78B4 L7 12AT6 12SF7 14H7 34 57 304
185 1L4 6A3 6H6 6SA7 6887 7B5 N7 12BA6 128G7  14Q7 35 58 14A4
1C6 1R5 6AB7  6J5 6SC7 6T7 786 7Q7 12BD6 2SHF 14R7 35W4 70L7 1207
1C7 185 6AC7 6)7 65D7 6V 788 7R7  12BE6 12807 19 35Y4 75 6ATE
105 174  6AG? 6K5 6SF5 6X5 c4 787 1208 12SL7 25L6 3524 76 6BA6
107 1V 688 6K6 G6SF7  6Y6 7C5 IV1  12F5 12SN7 2525 3515 77
108 2AS  6CA 6K7 6SG7 677 766 7Y4  12H6 125Q7 2576 38 78
1F4  2A6 6C5 6K8 6SH7  6ZYS 7C7 7Z4 12)5 125R7 26 39 80
1F5  2A7  6C6 6L5 6S)7 TA4 JES 10Y 12K8 1213 27 43 6BE6
STANDARD BRAND TUBES
o Enann T HYVAC 49c¢ BRACKET
LOCTALS jics jias 6BG6  6J6  GAKS
1 IHS s‘l’ANDARn BRAND
ete. 108 ir= ery Day Numbers
LE&S ILHS 125A7GT 12SK7GT _ 3SL6GT _ BOLGO'I'
n itée 3Lra
$° 69 E :I.LE:{ 1AS
__dcB

—. G.E. RPX010
V.R. CART. $2.95

MR

G.E. RPX01Q, with per- | Astatic MLP-2, w th needle. = . $1.B6

)\ mnnent needle., $2.95 | Astatic QTa M, with needle X

- ach; 10 for $24.98. Astatic NJ-1 it B ]

Kit of parts to bulld GSC‘7 type preampli- Astatic I -7 il 1,79
fier. $2.49 extra Astatic L. -- 1L.78
A lucky purchase by us enables this ter- 1.79

ritic General Electric cartridge value, %% oft on 10- lot asaorhnent.

Prices F.0.B.
Order,

K.C.

McGEE RADIO COMPANY

March, 1950

Post Orders,

Balance Sent C.0.0.

Send 25% Deposit with
With Parcel
Include Postage

TELEPHONE VICTOR 9045. WRITE FOR FLYER
1422 GRAND AVE., KANSA: CITY, MISSOURI
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McGEE SPEAKERS ARE LATEST 1350 PRODUCTION — FULLY GUARANTEED

A re
new low price of $9.95.

new 1950 model.
you that this speaker is a smart choice,
with coaxially suspended 3” hard cone tweeter.
V magnet with 1” voice coil and

V ma P filter is

frequenc ‘from reach ng the tweeter. The tweeter has a v
only to the upper register of the audio upectrum.
as slmple to connect as any ordina

is 8 ohm
higher audlo register. Response is f
ideal for the home music system.
tions. The high g
coaxhl speaker Model

CU< lpnlng welwh

hea one piece ribbed cone.
lower register of the nudlo spectrum. ""{he tweeter has its own separate 2.15 oz. Alnico
gl conce:led under the pot cover.

The sale of 10,000 coaxial spe'lkers assures
The speaker cons:stq of a 1 o V PM
T 127 portion has a 6.8 o
This responds to the

cps. 18 watts.
Generdlly used in only $400 to $800
iano, cymbal and vlolm notes will re{)rodu

bs

3995

2" Aln

This prevents low
ery stiff cone and responds
Wlth all this the speaker is stil
wires to connect. Input impedance
Designed especially for the crltlcnl muslc listener with a keen ear for the
TO) This speaker is

ce clearly
Net

a fa-
It's a

just

radio installa.
with our new
price ss as,

15-Inch 50 Watt
WIDE RANGE SPEAKER

.20 TO 12,000 CPS.

MODEI. $l 5.95

15-LS.....
Regular $45.00 List with
wide range molded cone.
Model 15-L8, 15” 2114 oz.
Alnico V Magnet PM Speaker.
Will take 35 watts with ease.
Thousands of dollars were spent
in building the fine tools pro-
duce thls speaker. The 8 ohm voice
eoil is 1142” In diameter and has
‘been heat treated and plastic coated.
Constructed to ellminate loose voice
coils, wires and warping. Made by a re-
owned builder of fine speakers. Truly the King of juke

15" ALNICO V P. M. SPEAKERS —

Model
A-50

$13.95

chandise.
Shipping

48

large purchase.
$1

On Sale at McGee's for
“{T WOOFS AS IT TWEETS”

This 16”7, 35 watt peak coaxial PM speaker is not surplus.
manufactured by a leading speaker company, to our own specifica-
tions. We buy them by the hundreds in order to offer them to you at this low
$19.95 price. They are comparable to any $62.50 list speaker on the market.
The 15” woofer will reproduce down to 20 cycles.
magnet and molded cone with 11/4” voice coil.
coaxially built in, with a special cone that will produce notes up to 17,500
cycles. The input lmpedance of both reproducers combined, is 8 ohms.
network is concealed under the pot cover. Just hook this up like any other 8 ohm
apeaker and hear the dlﬁerence
price $19.95. Two for.

MODEL CU-13X

12-INCH "COAXIAL"
WIDE RANGE SPEAKER
. % NEW 1950 MODEL
% Reqular $32.50 List
On Sale at McGee's for

McGee announces its new 1950 Model 12”coaxial PM speaker.
lar $32.50 list speaker. but mass production enables a

Made especially fcr McGee by

mous speaker manufacturer, to our ewn specifications.

MODEL P15-8
15-INCH "COAXIAL"
WIDE RANGE SPEAKER
% NEW 1950 MODEL

* Regular 31 995

$62.50 List
1¢ is

It has a 22 oz. Alnico V
The high frequency tweeter is

Matching

Stock No. P15-8.  Sale

‘Shipping Wi. 16 Ibs.
gl i ... .$38.00

S 50-Watt 12" Super

Heavy Duty P.M. §13.95

\

Mode! A-50—12", 50 watt suber
hea duty permsnent magnet
sheaker. Has 112” 8 ohm t.reated

voice coll and one piece molded
Heavy half inch machined
with bolt secured 21
Alnico V. magnet. Frame is of
heavy construction with metal
pot cover. Finished in silver-grey
enamel. This speaker is the best
value possib]e today. Efficiency
is tw ree times that of or-
dmary speaker. Especlally recom-
mended for all publi address
systems and high iuallty home
audio ‘svstems. ! hamlle 35
watts with ease
peak or short lemzth: af tlme
Its retall vnlue is $50. But, by our
are able to offer it to you for only
surplus mer-
Model A-50.

we
Do not confuse this speaker with

This i Lhe latest production.
3 1bs

wt. 1

'ib‘ox 5] enkers Shipping weight 14 lbs. Net Price $15. sgé
WONOT! g - - el gt o 2 212 )< o) ) - B
15 INCH JUKE BOX P.M. ONLY $9.95
Stock No. 15KR. 15 inch 12 oz. 8 ohm voice coil PM
Ship. wt. 10 Ibs. Scoop price $8.95. Two for. .. .$19.
McGEE'SSUPER
High Fidemy
OUTPUT s
20 20 000

Besf Value In

3—6600 ohms. Plate to Plate. Why pay
$20 00 or $30.00 for an output? Supreme
gzal-ty and high ﬂdehty output transformer.
sned to match push-: pull plates (2—(‘)! 6.

. or 2—6GAQ5) class AB. to 4-8-15-250

and 500 ohm; with 109% feed-back \\mdmg
lloused in a compound filled case: 37gx414X
37, Actual net weight, 6 1bs. If you want the
best quali from our audio svstem, order
this transformer, ponse essentially flat
from 20 to 20.000 cyﬂes. We have tried sev-

P.M. Speakers.

eral high fdelity oulputs In our iab and fnd Stock No.
this to be the best value. Even though your 4XX 4"
amplifier only puts out 10 or 15 watts. this i ”
34 walt _job is what you should have. Con. XX 5
necting instructions afe furnished. Stock No. 6”
A 403. shipping weight 8 Ibs. Not prlce 56 95

~ 6-110V. POWER
SUPPLY KIT
$14.95

Utility Power Suppiy Kit.

i
|
i
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|

5x7T

g

ALUMINUM VOICE COIL

REPLACEMENT SPEAKERS—FACTORY PRICES

McGee's Aluminum Voice Coil Double X Line.
Gee offers you our Double X line of replacement
Made by a pioneer of the aluminum
voice coil speakers. All of the Double X speakers
have Alnico V magnets. All aluminum voice coils with RMA stand-
ard 3.2 ohm impedance. Why pay twice as much for a replacement
speaker? McGee buys them by the carload and sells them for half
price. Every speaker is unconditionally guaranteed.

Double X Aluminum Voice Cail,

square
round
pincushion

6” pincushion

oval
pincushion

m

8" pineushion
lllx9" oval

Mec-

Alnica V Magnet, RMA 3.2 ohm V.C.

LOWEST PRICES

12-Inch 25 Watt
WIDE RANGE SPEAKER

35 TO 12,500 CPS.

Morx...... $9.95
McGee's model 1202-X, 127 25

speaker.
oz. Alnico V ring magnet and full
114" ohm voice coil. One piece
molded curvelenier cone forms a
trumpet for high note distribution.
Ideal for high fidelity home music
sv;tem; and rugged public address
ork. Made especially for us. 10
our own gpecifications by a famous
L builder of speakers. Frequency re-
sponse is from 35 to 12,500 chs.

Lustre grey finish with metal pot cover. Shipping weight

pay twice as much for some other brand?
Evory spe1ker g‘uarantcod llegulm‘ $29.50 list. _Maodel
120" X. Net price $9.95, 2 for. . ... .......... $19.00

40-watt Capehart High Fidelity
Output Worth
$20.0
Specnally bullt
for Capehart
for this finest
combination. 40
watt capacity all windings Inter-
wouml increase high fre-
response and decrease
capacity losses ngh inductance in coils makes
for best ciency at low audio frequency.
This high ﬁdel!ty output transformer Is fully
shielded and has a net weight of 6 Ibs. Made
match push pull 6L8 tubes 5,000 ohm
plate to plate. Has tertiary winding for 100,

feed Ixack and_voice, coil windings of 1
and 8 ohms. Frequency response plus or
minus

.10z Mag. $1.09 ea., 10 for $10.00 | Stogh Moo ¢

= 41 82. l{/{az. :gg ea., 10 ‘f’or :ggg 8 . L

..1.47 Oz. Mag. ea., 10 for S oo

~13 0u Mag. 195 ea.l 10 for 17.95 e =9 12.WATT MUSKM

.. 10z Mag. (.49 ea., 10 for . - P.A. AMP.

..1.47 Oz. Mag. 1.95ea., 10 for 17.95 | ' A M s 95

23115 Oz Mag. 2.79 ea., 10 for 24.95 Aob KiT

1316 Oz Mag. 2.95es.. 10 for 27.95 | [ 3 This amplifler kit, when wired.
o v R 8y BN SRS R

any other low power P.A. use.

bt wg"y_"“‘""‘x'"' L Universal replacement output transformers for any push- pull or single |7 ) é}milf‘ ﬂ'g‘;:?)?"?‘:n'c(r‘l‘e(;”'g:aggx
Vola DC or 110 volts AG operation. Henides plate 2500 to 13,000 ohuis from 2 to 16 ohm voice coil. Standard size, and matched parts t6 build ar AC transtormer
ngnﬁl(s)hlngl B+ voltage it supplies 110 volts strap mounting with long leads and lugs for voice coil connections. type amplifier with push-pull output tubes.
Daily, (ken the pldce of Yot amms e kot swer U-5 5 watt universal output. $ .79 each, 10 for § 7,50 % ﬁ“‘s‘}lal‘é?f‘ T A R
supply. COmpleze it, inctuding rectitier. Shlp U-8 8 watt universal output. .99 each, 10 for  8.50 AQ5 and 6X4. Inputs for two instruments
weight 20 1 I U-15 15 watt universal output. 1,19 each, 10 for (1.00 & | or mike and phono picl . lLeatherette cov-
BLock Egav(? LI?K‘%O 9 'l'b' s U-20 20 watt universal output 1.49 ea,ch 10 for 13.95 ered case. Stock XNo- MN-13RC.  Shipping
2 Y Fowar Hrane® oapyator: | _Ans single plate (4-watt) to 3. 20 Hy VC. Stock No. JJ-1.. #9¢ each, 10 for $4.50 | Felght 18 Ibs. Net........ ... 2585

6-110 Volt Power Trans.

WIDE RANGE
THEATRE QUALITY
20-20,000 CPS

AMP. $2995

KIT
Mike, Crystal, and

:!.ﬂug "‘.‘,"! V.R. Inputs

It's the newest thing in audio amplifiers. McGee's wide
range, 34 watt amplifier kit with inputs for crystal or
dynamic mikes and any crystal phono cartridge. as well
as the new G.E. variable reluctance cartridge. Output
transformer is wax impregnated, welghs Ibs.  Volece
coil taps 4-8-15-250 and 500 ohms. Push-pull L6 out-

put tubes. Separate electronic base and treble boost. In-
verse feedback. Input tube filament Is DC heated to re-
duee hum level nil. Frequency response from 20 to
20,000 cps. Easy m follow diagram and photos for easy
assembly of this kit. Ready punched chassis. Every part
furnished, including tubes: 2—6L 5v4, —12AX7,

1bs. Stock No. XX 34, net .$29,95

Shipping weight 25 .
XX-34 WT (wired and tested) $10.00 extra.

12-WATT AMP. KIT
HAS INPUT FOR

3995

G.E. PICK U
Kit Model TM-12. 12 watt ampli-
fier kit. Ideal for a high qualltv

I
bt

n record player, as a P.A. system or
recording amplifier. Matched com-
ponent parts, ready punched chassis.

control_ fades from phono to

mike. Input compensation for G.E. variable reluctance
pickup. utput  matches ohm voice coil. 100 mil
power transformer. Complete with tubes, photos and dia-
gram. —312AX7 and rectifier. Vanable tone

trol. ~Model TM-12. Welght 10 lbs. 9.95

con!
Crystal utility mike and de:

stand $4. 95 extra.

L
when wired. Evervthing fits.

cover.
tal
Universal

CI’S.
20

7 2—12A\7 and 5U4,

4-8-

weight 20 1 .
ZZ-30, 30 watt amplifier klt. with tubes‘
5U4 and 8SN7
Output  4-8-1
Shipping welght 25

2—-12AXT,

Either the

fidelity output fransformer for $5.00
ordering. with hi- ﬁ«lellty output transformer at $5
18-250 and 500 ol

4-8-1

COMMERGCIAL QUALITY
PUBLIC ADDRESS

AMP KIT
20 WATTS $1 495
30 WATT MODEL...... $19.95

Here are the iwo best amplifier
kit values in the United States.
20 and 30 watt models that will
look like a manufactured job
Ready punched chassis and

Inputs for 2 mikes (crystal or dynamic) aml erys-
phono pickup. 127

output
photo for easy wiring. Frequency response. 20

Compact chassis  size, .
Sche! and

12,500

transformer, matic

Dealers, vou can build your own amplifier for less.

watt amplifier kit, with tubes; 2—6LGGA,
160 mill power transformer.

16 and 250 ohms. A complete kit. Shmpmz

bs. Net price
—GLI)G. 6§N7.
mill power transformer.
00 ohms. A complete Kit.
Net price $19.95.
ZR-20 or ZZ-30 may be had with our
extra. lSneclf

16-250 and

high
when
extra.

.0
hms. Response, 20 to 20,000 CPS.

CRYS AL McGEE'S MIKE SALE
95 Our leader High Z Dynamlc Mike with 12 feet
of cable. Stock No. D-4. Sale price $9
Shure CX-5 Crystal Mike with 20 feet of
cable. Sale price $8.9S5.

Table Top Adjus!able Banquet Mike Stand
$2.95.

Floor Mike Stand adjustable 2 section chrome
stem—cast base

OUR LEADER CRYSTAL MIKE

AND DESK STAND SHIP. WT, 2 LBS.

SALE PRICE $4.95

Crystal mike and deﬁl\ stand $4.95 extra.

CONSOLE BASS REFLEX

SPEAKER BAFFLE $14.95
8 cuhic foot
ullllLy base re-

er

plastic front.

Stock No. 12 C, net $3.49,

$295

8" super heavy duty, 7 0z. Alnicu
V PM speaker,
coil.
speaker builder, expressly for juke

Stock No. SE-8X.
each, 10 for $27.50, 25 for $62.50
and 100 for $225.00.

pea
bame 32" igh
x 227 167

Heavy wuod
eonstruction,
brown leather-
eite covering
a!md celotex lin-

12 inch slanting frout
wall battle with tri-coler
Stock No.

12-1k, $3.95 each, 4 for g an be

$14.95 used with any

O 157, This_is

12 inch corner baffle with not a piece of furniture, but
m

tri-color plastic front.

Close out

i_4 for $12. rice $14.95.
JUKE BOX OPERATORS SPECIAL
8 Inch %I Inch
astic
Heavy Front
Duty Wwall
Speaker bBamu

$'|95

Attractive wood bal-
fle  with curved tri-
color plastlc front, for
8” aker. Very at-
well

with 8 ohm vcice
Made by a nationally known

tr actlve lesign,

box remote use and general P.A. econon‘\ica[ to
work. This speaker will take just Hundrtedsml‘xln\{:
D . 0 5
as mud} kick as most 12" speak e operators. for ex-
ers. It’s the best value in the fension speakers.
U. S. today. A regular $7.00 Shipping _weigh
value. Shipping weight, 4 1bs. Ibs. Stock No. 8-RCM.

Net price $1.95 ea.
Quanmy price. 10 for
50 100

or
sxso 00.

Net price $2.95,

McGEE RADIO COMPANY
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PRICES F.O.
with order.
parcel post

. K.C. Send 259% Deposit
Bal. Sent C.0.D. With
orders include postage.
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“MOTOROLA™ 8 TUBE AUTO RADIO AT McGEE'S for $4495

our First] & MODEL 708-T6 8 WATTS AUDIO
scoor % BRAND NEW FACTORY CARTONED
‘\ FOR 1950 % RBG LIST OVER $80.00 % FINEST IN THE WORLD
% IDEAL FOR ALL CARS AND TRUCKS I COV/L OR FENDER

McGee does it again. We offer vou at a scoop price the world-famous, powerful 8 tube Model AUTO ANT
708T6 Motorola Auto Radio. These sets were made for Tucker but are the regular Motorola i .
8 tube sets and are brand otorola, Any push button Motorola remote control may be used. Re ss 95 L‘S'
Tunesl RF stage for long di lunce reception. Push puli 6\V6 audio, 8 watt output., Wide range g' .

i audio response with tone control. This is the hnest auto set we know of today. Push button
@ UNIVERSAL UNDER DASH tuning. This 15 2 'standard size Motorola auto radio and will fit all cars up o st areony | SCUOP s 95
installation problem. ’'49 and '50 models are mol flicult to install any radio in. Our
CONTROL, IDEAL FOR ALL $44.95 price includes the radio, speaker for dash o e L et Jos bl e mmOt Nt | PRICE
hardware, etc. Check with your local Motorola jobber for custom panel kits. However, we
CARS AND TRUCKS $1.95 B erdnan eomtrols thar ean be installed in any car or truck and make a neat installa- |
- tion. The Model 2A1 push button universal under-dash remote control is $1.95 extra. 3-Saction Top Cowl
% Toe following custom Gash remote controls are offered by us at the sale price of $1.95 each: J. 3nshender Mounting
CABINETS FOR '40 and "41 Pontiac: '40 Ford: *40 Lincoln: '40 Plymouth, etc.; '40 Nash Laf.; "40 Hudson: Aut> antenna, Fits
46, '47 Hudson: 'd42 Olds;; '46 Packard, B I —— | g‘:slolglpcéﬁ,;s' gh'ﬂ;k
" X 27 1bs.
HALLICRAFTERS | g; ‘;!2“9‘5, T
OR WITH BLANK
PANEL

Armchair radio - phono
combination cabinet,
ready-eut to house the
S 56 lldlll(‘laﬂer% 247
igh 27 x 1812”7
llmzed lud covers rec-
ord changer compartment Will accommo-
date up tc a 12”7 speaker and space for a
record changer up to 14”7 syuare. Changer
board is blank, you cut to fit your cmmger
Dial knob and mounting holes cut for S-56
Hailicrafters. Cabinet Is of top quality
and has furniture type finish. Shipping
weight 40 Ihs Avallable in walnut, ma-
hogany or blon
W.xlnut armchair cabinet. cut for 5-58.

PRODUCTION
STANDARD (v
4-PRONG

| VIBRATOR
i BUY 10 FOR $8.95

Latest 1950 production by a well known
vibrator manufactirer. tandard size 4
prong 6 volt vibrator an ideal replacement
for all Motorola aito sets. Fills 900 of
vour vib. needs, Every vibrator guaran-
teed to :ausfy vou—f u 11 replacements.
Stock No. VIB-42. Sale price, 99¢ each;
10 for %8.95.

NATIONALLY FAMOUS
15-INCH CUSTOM CHASSIS
WITH PICTURE TUBE

Regularly
$250.00

11-TUBE FM-AM CUSTOM s 95
CHASSIS. A $110.00 VALUE
AT McGEE FOR ONLY. ...

® WIDE RANGE = AUToMATIc FREQUENCY
CONTROL ON F.M

Receives 88 to 108 MC F.M. and

Broadcast 550 to 1650 KC.

Fine for Custom Installation
Model $-56 Hallicrafters, 11 tube AM-FM
radio receiver chassis for broadcast and 'M
88 to 108 me. Automatic frequency con-
trol on FM, holds the receiver in perfect
tune. Phono connection on rear of chassis.
Full range tone control with bass bmst
Push-pull 6K6 tubes in audio system.
quency response essentially flat, from 50
to 14,000 CPS. Wide vision accurately McGEE'S
calibrated slide rule dial, with pre-selec- SCOOP PRICE
tion on broadeast band. Output transformer

|
|
I
[
|
|
|
|
|
|
|
|
matches any 8 ORIy SPGUED ror FiL, This = 1 6995
|
|
|
|
{
|
|
|
|
|
|
|
|

Mahogdny nrmch-ur cabinet, cut for_ S- 5(5
Blnnd armehair cal)meL cut’ for 556,

e < $34.95
Any of the above may “also be’ had with
blank radio panel. (&peclf\' hlank radio
panel wl\en ordering.)

REGULAR $25.00
TELEVISION MAGNIFIER
SALE PRICE

$795

is the finest type of home radio that we
know of today. Better get your order in

early. Designed to be used in commercial Vchee does n

aga
hought 150 O{
this nationally
advertised
brand, 23 tube
television chas-
sis. These were

170,00 However, a tucky purchase en-
ables us to offer these brand new, factorv
carloned $-56 Hallicrafters chassis, complete
with umes and operalizngnlnstl;lzx‘tmgs‘ at
only $59.98 less speaher. Chassis size 1283X10%7% Weight 25 Ibs rand new
f:lcl’()ry cartoned. Buy your 5-58 with a wide lange PM speaker. Pick your combi-

Stock No. HA-22

FOR 7-10-12 INCH TUBES

Stock No. HA-22 12 x 17 in. television
magmfier. Made of crystal-clear plastic
and oil-filied. Magnifies your present 7-,
f10-. gr 12-i1“:]h television picture up to
our mes, € offer you these new fac- CU-13X, as ictured. smpping

tory cartoned magmnifiers, you provide your weight ";2 lb: Net. 869 50
own means of mounting to your set. Edge

I nation from tne prices listed below and Save.
of magnifer may be drilled and hung on | Mallicrafters S$.36 FM. AM chassis, com-

If you need an armchair cabinet for your H
4-36 Hallicrafters, see ad in left corner of
this page

by a famous builder ol amateur radio sets.
It is the finest construction with 12 chan-
nel turret tuner anl separate power supply,
with heavy duty trrnsformer. Has 8” nheavy
duly speaker. This is a complete manufac-
tured television chessis, with all tubes, in-
cluding the i5DP4 picture tube. When it is
time for you to replace the picture tube,
a 18" size will phig right in. This chassis
is all mounted on yiywood for quick custom
installation. Pictur: tube brackets at front
and back of tube, mounted on heavy ply-
wood. Tube is mounted mdependently from
television chassis, for more versatile in-
stallation. Set is pre-aligned and tested. 1f
you do not recognize the value of this set,
we will furnish further information by let-
ter. Shipping weisht 100 Ibs. Stock No.
520E. Minimum sJace required for mount-

Pre-amplifier

for S-56

g&.&. $3.95

plete with our 127 coaxial PM speaker b |

Dual purpose
e _preamplifier
tar either $-56. Only 4

Hallicrafters S-56 FM-AM chassis, com- l
I wires to connect (instruc-

your set with cord. This lens is a $25.00 plete with our P15.8 15”7 coaxial

\nlue. but MeGee offers them to y\[:)u for PM speaker. Very special, Net. $77 95

only $7.95.  Shipped by express only. Hallicrafters 5-56 FM-AM chassis, com

Ship. wt. 22 Ilbs, plete with our 1202-X emvelemerss-l 95
cone 12" PM speaker.

VM-406 Tri-O-Matie Record Changer,

$£33.21.

tions furnished) With
this you can convert set
to opera(,e either a G.E. variahie re-
luctance pick-up or a crystal or dy-

MecGee special T.V. picl\Tre tubes. Slightly l namic mike, making your S-56 a home

irregular, but fully guaranteed. YOu must
be sansh
10BP4

P.A. system. Preamp Model SS-69.
Size 'ilgx4x3" Shipping weight 2
1bs. Netl price. $3.95.

10" picture tube.........$17.95
19004 19 Blgure tupe- 51292 oAk oA ﬂé?f'gzc & griabletreluctange rvstal mike and desk stand, $4.95 ing as shipped 20 5 2014 high x 23" deep,
16LI’4 18" picture tube 39.95 | il . OXUR: o e e —— i — — -] Net price. complete with all tubes and the

15Dr‘4 picture tube. ready to operue
................ $169.95

2 %\“ TELEVISION VIDEO COIL KIT—20
' MATCHED COILS FOR PICTURE

AND SEPARATE ]
‘b § SOUND I. F. 3795

20 matched TV coils; video and sound I.F. McGee Scoop price $7.95. Television
video coll kit, for TV sets up to 18”7, using separate sound and picture circuits. Con-
sists of 20 coils for use In the nationally famous 30 tube and 22 tube TV cl|cuu
All coils are of the finest construction, furnished to ou. just like the: TV
set maker. Each coil is identified. These are not made y RCA, but b a ality k N VZ-60
:g;\l ucsoemt‘}):;:y' tes::';;eg‘n)zillly for McGee. If you are going w use the RCA c:rcuﬂ‘ Stoc o. GVZ.-
se 8.

Coil kit has 1-180° un.' 1.250 uh, 2120 un, 2-93 uh peaking coils. 4 plcture IF Buy Both RY-10 Cobinet and
coils for 25.75 mc, 1 cathade trap. 2 sound IF’'s 21.25 mec. 1 discriminator, 1 conver- ’ GVZ Cha:sis for $7.95
tor and 5 filament chokes. Stock No. 205-XX, shipping weight 3 Ibs. McGee's sale price Farnsworth Televigion Chassis Model GVZ-

95, These coils match the Sarkee-Tarzain TV front end listed below. Why not order 60 partially built-2p Chassis Size 12x17.

:mh the tuner and _the coils. N ” SR 95 Has' 16 tube sockets and over 150 smali
SARKI.S TARZAIN ,I3 CHANNEL —— |0 TV cABlNET 5 parts (Resistor and Ceramic Condensers) no

Partially Built-Up Chassis $€)95

A cogs or Txansfor{:lsers or tnm g‘unllll Sw egg
an svne, circy: are a artia wirs

TELEVISION FRONT END A Stock No. RY-10 A eV Chassis ls dal for The ati-
i ] Buy this 10" streamlined mahogany lelevi- | dent and experimenter. Learn TV by build-

. N sion cabinet at less than the cost of manu- ing your own set using this chassis 10
With Tubes and Diagram 3795

facture. Orlglnally mtended for use with start from. Furnisied with a 1948 regular
the Farnsworth G 60 television chassis, $3.00 Supreme Publications Televislon

pictured _to_the right. It is already drilled Manual which has a complew schematic of

Thls popular Sarkes Tarzaln television front end s widely -~IT| to . Built-in sat‘ety shield in front. All this chassis as we | as 9 pages of service

sed to-day. Thi 13 channel rotary swnch type with new, size 13x1934x17” high. Shnppmg information. Farnsworth \'Z 80 partially

lndl\ldually luned coils. Price Inciudes a schematic diu- wenzm 33 pounds. Stnck No. RY-10 built-up Chassis and 48 Supreme v

El and 3 lubes, 6C4 oas. 6LHE l!F and BAG5 mixer. & $5.95. Order this cal)met. by ltself Or Manual all for................._ $5.95

gular factory cost is twice our price. # order on combination dea Include poslage for 11 1us. GVZ-80 Chassis
Each tuner and its own tube sockets are | Sarkes-Tarzain Tuner nnd Video cofl kit only $2.95%

wired, ready 1o hook up to 2 video and can be used with Farnsworth cabinet and RY-10 Cab. and GVZ60 Chassis $7.95.

sound IF strip. May be used with either hassls. some re\ampmg is necessary. T.V. Man, $3.00 extra.

lnlercarrier or separale sound IF cir- .-!"‘"/ . - - CC ——— e M Ty S ) e e T
ujts. Built in fine frequency control. cots P Radio-Phone Combination

shm welignt 3 Ibs. Sarkes-T. [ =

rzain Type
V tuner with tubes net. 5

Comhm.anon deal, Sarkes-Tarzain TV tuner and 205

video coil kit both for. ................. 14,

Sarkes-Tarzain Type 3—Same as Type 2 only has’ mput

coil built-on. Tapped for sound IF channel. Net. $9

LiE

] o e 31 4%
1 ONLY 300 TO SELL

/ RED HOT CLOSEOUT SPECIAL

McGee's 1€d hot value of the
</ month. Tor the chiidren's or

- recreation room. You can have a
MODEL JA-70 radio-phonograph combination for
RECORD PLAYER less thau -he price of just a record
RADIO player Fere is what you get for
$14.95 $14.95: A full 2 gang, 5

AUTOMATIC lube suptrhet broadcast chassis
D PHONO with loop antenna"wxred in tthle Fal:HS\\r( rth J"cj‘"ﬂ' BBB!?.!I’l\elnuné
A. rower transformer suilable for I&CA D. Vertical dellection out transtor RADIO 78 RPM phono motor, a crystal pickup for standard 7 rec-
630 circuit 760 volts CT at 300 MA 26413 foreuo N OCR DA At oras and,a walnut sinish cabinet. Uses tubes 12SA7. 128K7,
5 volts 3 amps., 5 volts 3 amps. and Net price . . ... -co.....- $1.95 each $24.95 128Q7, 50L8 and 35Z5. When you receive your radio- -phono
6.3 volts 8 amps. JeFerson built. E. \erucal oscmalor transformer 208T2 combination all that is necessary is aboit an hour’s work. drill-
Shu?mgN we:g’ht 12 1bs. Stock No. for IO. 12 16’ picture tube. Net ing six small round holes and mounting the wired radio c):ass.s,

et price. ......... ..$5.9% = price . ..... ........ $1.50 each phono motor and pickup in the cabinet. Off-on swilch and phino switch mount o

n top
of the cabinet. This is the nicest deal we have been able to offer fgr yﬂur cluldren 8
-70.

F.  Borgonial seanning 00 tput trane
B. Deflection Yoke 201D1 for 12 or 10 i radio and  record player combination. Shipping weight 15 Ibs. Stock No.

inch picture tube. Net price $2.95 ea. former (flyback) supphes] H.V. to pic-

—____—_——_____I

ture tube. Has t. filament wind- Net price, $14

€. Focus Coil 202D1, 247 ohms DC re- ing for 10 or 127 picture tube. Also. Automatic rmno-phnno combination. The same as JA-70 described above, only fur-
sistance, for 10 or 12" plcture tube. feeds horizontal scanning coil of de— nished with a 78 RPM G. I. automatic _record changer. The same Farnsworth wu-ed

Scoop price ¥ $1.95 each flection yoke. Net price......%$3.49 5 tube broadcast chassis and walnut cabinet. Stock No. AUT- JO. Net, $24.95
McGEE RADIO COMPANY fisas s amers 7o ToEhoNe Voo e i wissoun

i ol 9' a en C. . i

et TAT aers mclude postage. 1422 GRAND AVE., KANSAS CITY, MISSOUR!
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TWO GREAT RADIO HANDBOOKS

11TH EDITION—Theoretical—Reference—Constructional

BOTH these top-notch hooks should be in the hands of every
person interested in radio communication. Each is a perfect
companion to the other. For a complete list of chapter heads
and equipment descriptions, see ad in February 1950 *““Radio Fé;
News.” "

$3.00

The STANDARD work on practical and theoretical aspects of all
radio communication, both amateur and commercial. Construc-
tional and reference material on: converters, exciters, complete
transmitters, test equipment, modulators, ete.—ALL NEW; none
repeated from prior editions. Six full chapters on antennas and
transmission.

=

12TH EDITION |~
All-Constructional @

Detailed constructional information on E

a wealth of radio communication equip-
ment—ALL BRAND NEW; all different
from prior editions. More than ever be-
fore shown in a single book.

|
)

FOR EITHER EDITION AT YOUR DEALER. By mail: $3.25 in U.S.A.
{plus any tax); elsewhere, $3.50.

AR s :

Ao

%
niesion

antenna

Do you know why it is sometimes important not to get a TV
receiving antenna too high for best recebtion of high channel
signals? A working knowledge of radio wave propagation is a
useful, easily acquired tool, whether your intevest is TV, Stand-
ard Broadcast, FM Broadcast. Amateur or HF, VHF or UHF
Communication. The ANTENNA MANUAL gives vou the “how”
and “why" of radio wave propagation, with a comprehensive
coverage of transmission lines and antennas for all frequency
ranges. Simply written; easily understood.

$3.5

Pty e

AT YOUR DEALER. By mail: $3.65 in U.S.A.
(plus any tax); elsewhere, $3.75.

SURPLUS RADIO CONVERSION MANUAL
IN TWO VOLUMES

Here are the hooks which have become standard for most commonly used items

of surplus electronic equipment. All conversions shov

ful; all have heen proven by testing on several units.

VOLUME 1
BC-221 Freq. Meter BC-342, BC-348 and BC-312

scope or TV Revr. BC-645 420Me. Xmtr./Revr, BC-153A Series Revrs. BC-

I67A Series Xmirs. SRC-522 14-4Mc. Xmtr./Revr, T

Control PE-103A Dynamotor BC-1068A V-h-f Revr. Electronics Surplus Index.

Cross Index of VT-Number Tubes.
VOLUME 2

ARC-5 & BC-454 Revrs. for 28-Mec. ARC-5 & BC-457 Tx for 28-Mc. Mobile
ART-18 & ATC Xmtr. Surplus Beam Rotating Mechanisms Selenium-Rect.
Power Units Hi-Fi Tuner from BC-946B Revr. ARC-5 V-h-f Xmitr. GO-9 &

TBW Xmtrs. AVT-112A Aircraft Xmtr. BC-375 & I
Meter Primary Power Requirements Chart ARB Revr,

$2.50

vn are practical and use-

Revrs. BC-412 as a test

BY Transceiver with Xtal

3C-191 Xmtrs. LM Freq.
Diagram Only.

FOR EITHER VOLUME AT YOUR DEALER.
By mail: $2.60 {plus any tax).

GET YOUR COMMERCIAL LICENSE
WITH THESE BRAND NEW BOOKS

RADIO-
TELEVISION

Questions
and
Answers

A SEPARATE BOOK for each element of the study-
Zuide questions pertaining to the various classes
of commercial U.8.A. radio operators lxcer}sgs.
NOW READY: Element 2—BASIC THEORY AND
PRACTICE; Element 3—RADIOTKLEPHONY; Ele-
ment 4—ADVANCED RADIOTELEI'HONY. Please
do not order elements not vet anncunced.

8 PER ELEMENT AT YOUR DEALER. By

mail: $1.00 (plus any tax) for one. Two
©Or more conies or elements, 90c each
(plns any tax)

1302 KENWOOD

THE MOST COMPREHENSIVE
RADIO BOOK FOR BEGINNERS

THE RADIO
AMATEUR
NEWCOMER

You Need No Other Book to Get
Your License and Get on the Air

Ideal for those just getting started. or in-
terested in amateur radio. How-to-build
simple equipment for a complete station on
all newcomer bands; operating instruc-
tions; simple theory: study questions:

any tax).

poa0  SantaBarbara

CALIFORNIA

U.S.A. Amateur radio regulations.
$I oo AT YOUK DEALER. By mail $1.10 (plu:
o

Mae’s Service Shop
(Continued from page 60)

ticular job for them that they cannot
do for themselves, just as they depend
on their doctor, dentist, auto mechan-
ic, or jeweler. In short, we have
elected to serve the people, with all
that big word implies.

“If we are going to serve them well,
we have to have a genuine interest in
them and their problems. If we have
no such interest. we had better get
into some other more impersonal busi-
ness; for while the average person is
a very poor judge of radio service
work, he is not nearly so dumb about
human nature. He may not notice the
improvement that your realignment
job produced in his set, but he can
spot the old brushoff a mile away.”

“Then you don’t hold with the idea
that if you are a super-duper tech-
nician the world will seek you out and
overwhelm you with business.”

“Not by a long shot. I doubt that a
man can make a continued success of
radio servicing unless he is a good
technician; but I know that a good
technician can be a flat failure unless
he has the knack of making people
like and trust him.

“The main idea in the radio service
business is the same as that in the fa-
mous recipe for rabbit stew that starts
out: ‘First, catch a rabbit’ The first
thing we have to do is to catch and
keep customers; yet, being the tech-
nical-minded nuts we are, a lot of us
get so wrapped up in actually fixing
sets and in trying to keep up with the
new developments in this galloping
field of ours that we neglect our ‘cus-
tomer-relations.” In fact, we go so far
as to feel and show actual annoyance
when a customer comes in and makes
us leave the bench just when we are
hot on the trail of an elusive inter-
mittent.

“But I am just wasting my breath.
I doubt that you have even the fog-
giest idea of what I am trying to tell
you.”

“I resent that—bitterly!” Barney re-
plied as he drew his lanky figure to its
full height and looked disdainfully
down at Mac. “Just to show you what
a grave injustice you have done me, I
shall point out that you have spent the
greater part of the last quarter of an
hour explaining in needless detail
What Every Girl Should Know.”

“What Every Girl Should Know!”
Mac repeated in blank amazement.
“How on earth did you ever get that
crackpot idea ?”’

“What Every Girl Should Know:
How to say, ‘No,’” Barney explained
as he started sidling toward the serv-
ice department door.

Only his youthful agility enabled
him to dart through the opening and
slam the door behind him before the
copy of Turner’s “Radio Test Instru-
ments,” the first weapon that came to
Mac’s hand, crashed against the jamb.

- 50;_.

RABIO & TELEVISION NEWS


www.americanradiohistory.com

| YOU BUILD EM
IN ONE EVENING
gyT"

LABORATORY

Y wit
50% =™ FRECISION INSTRUMENTS

&« KITS

\

W,
Cay 804@
Thye, "’lo

AV
SENSATIONAL NEW

ICO Model 360-K TV-FM SWEEP
SIGNAL GENERATOR

e Crystal marker oscillator w:th variable ampli-

tude. « Covers aill TV and FM alignment frequen- $2995

ches between 500 k2. and 228 mc, ¢ Sweep-
w dth variable from 0-30 me, with mechanical
inductive sweep, s Extremely wide sweepwidth
allows gain comparison of adjacent RF TV
Channels. ¢ Provides for injection of external
zignal generntor marker. s Phasing control included. ¢ Larze.
essy-to-read diai is directly ealibrated in frequencies. Vernier
tuning condenser. Comes complete with all tubes (including
new, high-frequency miniature typ=s): 6\5(, 12AL7, two
6C4’s. Crystal not lncluded 16”7x8”563,”. B Me. br\stdls “avail-
mlle for above, each $3.9
FACTORY - WIRED AND TESTED
Ready to use Sweep Siznal benerator4$39 95
See it at your local jobber!

Model 360.

VERSATILE MULTI-
SIGNAL TRACER

Model 145-K. High gain—high

frequency. £elf-contained test
speaker permits audible signal tracing of RF,
IF, FM, audio and video circuits. Provision
for visual tracing with ¥TVM. Response is
well over 260 me. 3-colcr hammertone panel.
110-125 V. AC. Size: 10”x8”x4%”. Comes
vomplete with tubes and diode probe in kit
form.

Madel 145, 'Reads to operate ... $28.95

NEW! MODEL 320-K
SIGNAL GENERATOR

For FM, AM alignment and to pro-
vide TV marker irequencies. Highly stable
Hartley oscillator has range of 1560 ke. to 102
me. with fundamentals to 34 me. Colpitts
audio oscillator supplies pure 400 cycle sine
wave voltage for modulation. Vernier tuning
condenser. Use audio oscillator voltage to test
distortion in audio equipment, bridge measure-
ments, ete.

FACTORY-WIRED AND TESTED

Model 320. Read) to use. .. $29 95

HIGH PRECISICN
¥YACUUM TUBE
VOLTMETER
Model 221-K

Tops in workbench ve:satmty—l5 different
ranges! AC and DC ranges: 10/100,500/

1000 volts. Electronic ohmmeler ranges from
2 ohme to 1000 megs in 5 steps. New features
include Zero Center for TV discriminator align-
ment. 26 Meg. DC input impedance. Accurate,
412” meter cannot burn cut. Double triode bal-
anced bridge circuit assures guaranteed perform-
ance. Sturdy portable sieel base with etched
rubproof panel. 110-186 V. AC 50-60 cycle.
Size: 9 7/16”x6”x5”.

FACTORY-WIRED AND TESTED
Model 221 Same, but co'np]eu-.-]y
wired, calibrated, ’and tested . $49.95

NEW PUSH-PULL
5”7 TV
OSCILLOSCOPE
Model 425-K Kit

ALL-NEW laboratory precision
scope has Push-Pull deflection and .05 to .1
volts per inch sensitivity. Wide range, flat from
6 cps 1o 500 ke. with full gain setting, useful
to 2! me. Wide-range, multi-vibrator, sweep
cirenit from 156 ¢ps to 75.000 cps. Direct con-
nectien to plates of CRT available at rear of
cabizet. Z a\ns ln(ensl() modulation feature
inciuded. 81%”x17”x13” high. Complete
with j—GbN’fs 2—6Jﬁs 2—>5Y3s, and 5BP1

CRT.
FACTDRY-BUILT OSCILLOSCOPE
Model 425. Fully wired and tested $69 95

Model
DELUXE SIGNAL - HVP-T HIGH FREQUENCY RF PROBE
ot oy
GENERATOR HIGH VOLTAGE PROBE sioger Borox
MODEL 315 Complete top-quality Voltage Test Prohe Measures Aodel P.75K germanium crystu probe for
Completely wired, ready-to- up to 30,000 Volts. Special Helical-Wound Ce- ;;Zl;alzo%Fr:;ﬂ?;lyéf:;"ga: ;)de Tseefzisl‘l‘fﬁr,?:léiet{;
use Signal Generator with 19 ramic uv Multiplier Resistor adaptable to most 221 or 1185 Tiee .iustn e (e raarehiat
accuracy! A wonderful instru- VTVM's and all 20,000 ohms per volt meters with “hen orderir{z) VA, A 6 R
ment with dozens of expensive 1000 or 5000 volt scales. Lucite head, plywood Nl 2 czom cni'nts2 0
features. Krequency range: 75 bakelite haundle, large flashguards for additional T A R P E3TE
ke to 150 mec. l!as microcycle safety. Specify your instrument. Complete, ready Model PTGK s:i'ﬁéAa's- él.:»t-we but for oscnllu-
band-spread vernier tuning for ::;e $6 95 scopes; in kit form. .. .. .. , AAAAAAAA $3.75
BN, AM, and STV: Voltesenrec: SEE THEM—TRY THEM— . Models P75 or P76 similar to above but fac.
ulator. 1 'y Wil a rite. ..
full details. $59.95 AT YOUR LOCAL JOBBER! tery wired, ready to opercte. Each,..$7.50
EICO Instruments and Kits -
Model Si1-K i i VOILT OHM are on display at your local EASY-TO-FOLLOW SCH :MAT'C & m
ode 11-K, A TMust’' or - 3 o i
i jobber—the nationally ad
every serviceman! Small. handy . A M .
Ansuumem used a thousand times MILLIAMMETER vertised kits which you PICTCORIAL DIAGRAMS
a day. Large 3” meter. beauti- . can see and use before you
fully stced panel. A porfect kit Complete Pocket Kit buy. You take no chances Come complete with every EICO ¥n-
pinners. Simple to assem. 2 with EICO! strument Kit. Each kit fully guaran-

1Hres: C-0 15 /56 /250 /

teed to operate rfectly when as-
) volts. AC-O/l()/lL)g/ B 9 ¥
/107

sembled a'ccordmg to our simple in-

0‘) \glbs Oulln(l:-lb-o. 10 structions!
100 /500 /1000 v, )C Ma,—07/ k LLIVAL] EXCLUSIVE LIFE-TIME REPAIR
10. DC 5. —0/1/10, Write For New Catalog "N SERVICE: For 1 nominal charge, we

m p
Ohmmeter —_ (J/.)Oé) /100,000
ohms ‘¢ /1 meg.
meter —8 to +55 Db. $] 95
ASSEMBLED—READY TO USE

Model 511 — Completely \Vll:f.‘d -
wsted, and assembled at N

N e will repair and serviee your EICO in-
Prices Higher on West Coast strument, regardless of its age!

iusted, “and_asseniilec il ELECTRONIC INSTRUMENT CO., INC.
fortiesvy duty FRLRELE $l7 95 % $14.95 276 Newport Street, Brooklya 12, N. Y.
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first time in RHS history!

Special Purchase

while quantities last!

SALE! ]

RECEIVING TUBES

Ir ]
ansm:fﬁng\ Cot
a

| 6B8G... .$ .69
6BA6... . 55
B 3
r and z7
34
NeW! 5t i
an, ;
Y X
' .
/| We made a once-in-a-lifetime pur- .
chuse—upd now you can benefit by the terrific j
savings! No need to tell you these are the most :
sensational values in our history! Just look at the listing J
below . . . compare the prices . . . you'll know what we mean when we say X
that you may neveragain come across a real savings opportunity like this! -
DIODE GAS RECTIFIERS CATHODE RAY TUBES X
4R26. ... ...53.49 S6GA $1.05 RX21. ... .. $2.39 -
249C 1.43 866JR .98 RX120 8.95 i
575A 11.95 8698 2650 .
816 .99 872A 1.12 -
PENTODES :
307A/RK75..$3.69 804 $7.95 1619 . . ... s .15 49
WA R om0 |
g 37 1. 50 . .
803 2.95 1513 49 HY115/145. 59 CRYSTAL RECTIFIERS A
$ .49 IN23. $ .59 IN27. .
UHF TRIODES .89 IN23A 79 1N34. . 3
.89 IN23B .89 3
5
KLYSTRONS 85
2K 25/ 4174, § 8.95 69
HY615. . ‘19 723AB...$22.50 7078’ 14.95 ki
VT127A/100T8 1.95 2K28 24.95 723A/B 12.95 57
3
THYRATRONS TWIN PENTODES i)
2021 3E29 | .$8.95 829 UHF 57.45 52
3C23 ° 815 HF 1.59 8324 4.89 39
3C31/C1B. ! —- 49
aoas TETRODES o
885 — T R 8.95 5D21 .524.45 7 39
2050 G172’ 13.95 350B . 1.39 3A8. : 67
20! 715A 5.49 387/1291.. <3
VOLTAGE REGULATORS Z}gg s'gs 3D6/1299.. . 37
OA3/VRT5. $ .93 OC3/VRIOS. ... s .69 4 : 3LF4 13 [f] SYSSILE™ 518 PIad/idr. & :
©B3/VR90. . .. . .65 OD3/VRI50 So. .49 :
8h S50 GAS SWITCHING TUBES g
ORNS 1IB24TR........... S4.59 5324 o
-Ac N ; 1B26 TR. .. 2.79  1B36 :
954, .......5 .16 057 S .22 9004 $.28 | a7 TR, 7.95 721A .
985 ... .25 938 -22 9005 1.39 | 1% ST 7248 anti TR 2.43 -
L =25 959 .35 1B32. 1o 1.89  1960/8836 diode. .89 i
MINIATURES PHOTOTUBES i
9001 T .08 .32 9003 .8 .33 | ypoy S .53 930 s .98 ’
9602 -25 9006 15 | 1p36. 2:35 0314 e 2539 ]
ODE i
2C22/7193...5 .15 - s $1.85 TWIN TRIODES ]
2 LT s ©'12.85 2C21/RK33. ... ... .S .24 2C34/RK34... ... ... .$ .22 i
R 32 1642. .. o 24 RKS9....... 7169 i
MAGNETRONS 7
2J21A...... s 7.95 2J31. S 8.49 5129 $11.95 .
2J22 . 7.95 2J32 12.95 5J30 47.50 :
2J26 6.95 2J48. 12.75 714AY 3.59 ;
2J27 12.75 2154B 22,50 725A. 6.45 .
DUO-DIODE GAS RECTIFIERS 5
3B22/ELIC $1.98 CK1005. . ... .09 .
WL530 1235 | 4B24/EL3C 1.98 CKI1006. ... .88 ;
DIODE VACUUM RECTIFIERS SPECIALS d
23D4 ballast 3 ..$ .29 1625 beam amp.. . ..., . -
281>7 beam amp. . +29 1629 tuning eye. d ’ 19
569 UHF diode «98 1631 beam amp.. . E 7 17P7
876 ballast . . .. e .28 1636 beam amp.. . : B . o
1624 beam amp.. ... .67  REL2I spark gap. . .98 . = 1723.... g
1630 orbital beam hexode..... .. ......... .. .. .$ .49 87 12AHTGT.. .80 1726 i
RKG60/1641 duodiode vac rect... .. . . ... . 17 . .42

PHONE DIGBY 9.0347
Write for quantlty price.
PRICES SUBJECT TO
CHANGE WITHOUT NOTICE
All Merchandise Guaranteed.
F.0.B. N.Y.C. Minimum Order $10

RADIO HAM SHACK lInc. _

189 GREENWICH STREET . NEW YORK, N. Y eI
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RHS Woarehouse Clearance

Profit by these spectacular values! We're clearing our ware-

house to mak. room for incoming stock! Everything goes!

— HS-—Herm. sealed FS-—Ful! shell
TRAﬁFiRM_ERS__I_ I_SV 60 ‘Y‘ OF—Open frame FE—Fully enclosed
E r;)"{.mCONDENSERS—-DC ?A"NGS | Secondaries Wet. | Ht. | w. | D Price
x.1 mfd 600v. 49 | 15 mid $4. 1S | 6350v @ 025 arms (16kv Ing). 3% |3 |14 |6 11.95
.25  mid 600v. 25 |1 mid 2 N OF | 8250v or 3850v or 2&)6‘ @ 056 Arms. ‘ 37 % 12 é 534 513_95
3 25 | .25 mid L. H8 | 2500v @ 15 ma. . . . 131 | 5% | 4% | 4% | 349
1 28 1.5 mid L HS | 1600v @ 4 ma; 3 50v @ 150 ma 6.3v @ 9A. | 9% | 5% | 4 3% | 4.45
2 28 | 2 mfd 1. HS { 1540v @ 5 ma: 340-0-340v @ 300 m 16 4 | 5 4% 4.35
2x2 .57 01 mfd ' FS | 1120-0-1120v @ 500 ma; 12vCT @ 14,\ 2.5V @ 10A17v @ 2.5A; 32 v@ 25
4 .. 57 105 mid L ma 115/230 p 45 =y ho 7% | 27.00
6 mfd 600v. ... .97 -1 mld 1. HS | 923v @ 10 ma; 525 0-525v @ 60 ma: 2x5v @ 3A: 6.3v CT @ 3.6A:6.3v @ [ !
8 mid 600v. ... 1.05 25 mifd oL 2A:6.3v @ 1 14 5y | 4% | 434 5.55
10 mid 600v. ... 1.15 5 mid 3000v . 1.69 FE 700,0_700\, @ 3()0 ma 31 . b8 111 ;.'; | 41, | 7.55
3x.1 mfd 1000v. .. 59 | | mid 3000v. ... 219 FE | 500-0-500v @ 175 ma. 163 | 514 f 5% | 414 | 458
25 mfd 1000v. .. 29 | 2 mid 3000v..... 3.47 FS | 430-0-430v @ 340 ma; 63v CT @ 6. 3A;5v @ 6A 14 118 | 2% | 4 4.85
5 mid1000v. .. 39 | 4 mfqd 3000v. ... 4.45 HS | 425-0-425v @ -5 ma; 5.5v @ 1.54; 5y @ 3A 835 | 4% | 3% | 34 | 363
1 mid 1000v. .. .49 12 mfd 3000v 6.95 FE | 413-0-4115v @ 60 ma: 5v CT @ 2A'1la 230 dual pn T | ¢ 5 3% 4.97
2 mfd 1000v. .. .69 |1 m{d 3600v 2.39 FS | 405-0-105v @ 150 ma: 6.3v CT @ 234A; 5v @ 3A 7Y | 4% | 3% | 34 -35
4 mfd 1000v. .. 1.29 .25 mfd 4000v..... 1.98 HE | 400-315-0-100-315v @@ 200 ma; 2x6 .3v @ 9A: 5v @ 128 | By | 4% | 414 5.35
8 mld 1000v. .. 1.89 | 5  mid 4000v.. ... 2.49 HS | 500-385-0-385v @ 200 m x6 3v @ .6A; 5v @ 3A: 2 18 | €3 |41 | 4 4.75
10 mfd 1000v .. 2:07 | 1 mId 4000v . . .. 2.79 FE | 325:0.395v @ 12 ma: 255-0-555v @ 240 ma . 153 | 53 | 414 35; | 425
20 mid 1000v. .. 3.29 | 2 mfd 4000v. . .. 310 HS | 300-0-300v @ 65 ma. 6.3v @ 2.5A: 6 3v @ 1A: 2x5v @ 24a. 65, | 3% | 3%, | 3% 3.25
5 mitd 1500v 77 | 3 mid 4000v..... 4.95 HS | 120-0-120v @ 50 ma 3l | 4 | 235 | 234 95
1 mwid 1500v. .. .97 1 mfd 5000v..... 1.98 | |ig 80- -80v @ 925 ma; 5v @ 2A: v @4 6}‘5 4}‘5 3% | 3% 2.97
H mrd 1300v. 158 22 Bh 5338: Y FE | 0-174 8v @ $00 mas 6. o @ 5A 2.6vCT @ 2.5Apri 115/230. .| 7 5 15 3% | 385
24 mid 1500v. .. 498 | .1 mid 7000v 1.49 |Wet.[1it.| W.| D [Price __ Secondaries Wat.[Tit.| W.| D. |Price
1 mfd 2000v... 69 | 01 mfd 7500v 1.79 5A. 6146 3% ss 75| LIS | 63v @ 1A:25v @ 2A. .| 8 544|334 $2.29
25 mfd 2000v... 89 | 02 mfd 7500v 1,79 @ 3.95A 54| 4’? 3153 °| 2.17|| OF | 63y % 1a Y @ % ‘;’;2\2%|1 i‘g 77
A mfd 2000v. .. .97 .03 mfd 7500v 1.79 FS | 12.6v CT @ 10A: 11v C’T‘ { || FE | 63v CT @ 3.54; 2x2.5v!
1 mfd 2000v. .. 1.29 .05 mfd 7500v..... 1.79 | @ 6.5A 123164554133 | 6.35|| CT @ 3A 7 [3%(3%(3 | 2.97
2 mid 2000v. .. 1.98 .1 mtd 7500v. ..., 1.79 FE | 3x103v CT @ 7 1741414777 5% 6.95 5vCT @ 20A; 10 KV ins. (22 |7Y|7%414| 8.95
4 mid 2000v. .. 3. 89 | 2x.1 mfd 7500v.. . 4.95 HS | 6.5v @ 12A 6 &v @ 2A; 7 4-0-4v @ 1A 156129 (214 2 .87
8 mid 2000v. .. 4.9 .02 mfd 12000v. ... 9.95 115v @ . 9% 514 (414334 3. 50\1 1 % | .6v @ 15A rms. . 34315|3% 25| 147
HS 64v@10A 63\ @ BA | 73|50 |434[2%| 2.7 |
HIGH CAPACITY CONDENSERS OF | 6.7 @ 8A. 6.5v @ 6 a3 120 3% a7 |

253500 mfd 25v. .. $3. 471200 mtdgav. $ .57 B - —— === - FE—
2500 mrd 3y, 100 mtd 50w, 14 TRANSFORMERS—-22OV 60 cyc
3000 mfd 25v. .. 2. 43 4000 mtd 18v. . . FE | 512.5-0-512.5 @ 424 ma. 124% 634 5.35 || FE | Step up, down 110,220
€50 mfd 8Cv. .. 1.29 | 3000 mfd 30v. .. FE | 3x5v @ 6A:4v @ .25A . 5yid |4 2.95 500 w lzsl 6 |11 |5 10.95
1000 mn) 15v. .. .98 2350 mid 24v FE | 3x6.3vCT @ 3A 6.3v CT Step up/down 110/220.

10000 wmfd 25v. ... @ 1.6A. ... | 93 5%,4 13%| 2.95 220/440 600 watt 149) 53|74 17| 14.95

e - — FE | 10v CT @ 6.5A; 6.3v CT |

1000K C crystal BT cut £3.95 2 2.5A; 6.3v CT | l
3” scope shield L 1.29 1.8A 220/440 pri. .13 153154434 3.951)

4 din! drive f * shaf 4 - e T T ==

2 speed diul drive for £* shaft ratlos5 tol 1 tol .49 FILTER CHOKES—HI V INS
HS8 | 600 hy @ l ma/500 ohms | 1 12502 |dia.| 3.15/ FE | 14/3.5 hy @ 40/400 ma..|17 A%,ﬁ'. 6| 6.95
SOCKETS HS | 325 hy @ 2 ma/ /4500 chms| 1 (2141214 13| 3.37 | 3 hy @ 50 ma/300 ohms, %111411 14 |dia. .33
HS | 200hy @ 10ma/32¢00hms, 134|355 2%/dia.| 3.37| HS | 2hy @ 175 ma/60 ohms. . 134 234/1% (13 1.49
Angle octal. ... ... $ .19 Ceramie for 5D21, F | 30 hy @ 60 ma,/240 ohms.| 6 4 [114/3 1.57|| FE | 5 hy @ 70 ma/100 ohms; | |
Nagnal. ... ... .. .59 .89 HS | 30 hy @ 25 ma/870 ohms.| 134(23, |2 )2 .97 .2 hy @ 350 ma/6 ohms| | |
Diheptal 59 Cemrmc for 832, HS | 15hy €@ 70 ma/500 ohms.| 3 " |31 (2% 21| 1.15 | dual. 5 133 4143 2.39
z - - 829 .69 FS | 10 hy @ 200 m&/85 ohms.| 343%(3 (8| 217/ HS | 1 hy @ 54, .. . . ... 12 [63%44%4(3% 6.97
afety recessed for \lycalmror\ TI27A 159 FS | 3/30hy @ 250 ma/700hms| 635(434/3% |dia.| 3.65/| FE | 065 hy @ 2.5A . 3 |47zl 240
2N2 -39 Ceramic acorn .29 FS | 10/20 'hy @ 85 ma/2000| | H8 | 05hy @ 15A...... 1116 (413% | 7.97
Myealex for bl3 .59 Ceramic for 366A .59 | ohms.. | 234(3 12%|2% 1.55 |
SELENIUM RECTIFIERS—FULL WAVE BRIDGE TYPE COMPONENTS [ EQUIPMIINT
Input: 0-18v AC Output: 0-14.5v DC | 50 mmid ceramic condensers. . . . ... . .. $ .59 | APN-1 altimeter transceivar. ... . New § 7.95
Type Max. DC Current Price | Type Max. DC Current Price 50 mmfd button eondensers. . .07 ATR inverter 12v DC in 110v AC
1811 $ 259 18K2 ; $17.95 | 85 mmfd ceramicon feed thru. .08 100w out. . . . < New 16.95
}ggll gz 2;5’ {g;‘i g;g 52 gz 4-30 mmfd ceramicon trimmers .29 | AN/CRW-2 UHF receiver ‘New  5.95
18K 1 130 895 18125 650 3595 I 25 50 mmfd air trimmers screwdriver. . .29 BC 1016 tape recorder. New 139.50
100 140 mmfd air trimmers screwdriver .39 BC 950A-121 xmitter 100-156 me.
1811 17.5 11.95 | LRl IRized )
T — ———— 310 o | 20 mmfd 5KV GE vacuum condenser.. 1.49 modulate . : ew 49.50
Input: 0-40v AC Output: 0-34v DC BC 778 Gibson Girl. . Shelfworn  3.95
. . H 1 mfd 600v donut condenser (152 in g p? : o
;I;)YB? Curaeélt stn‘;:: To\pe Cuneéut sf’gl;:e box) per box 1.98 BC375E xmitter, 7 tuning
b .95 | 40IK2 12. £S5, § i 5 i
40E1 1.2 3.89 40, ,‘2 18.0 22.45 TMC-300 National varmble 300 mmf.. 1.29 };met]s'ggdé\ nam'ovtor R ‘leebnez 63;2
40F1 3.2 5.79 | 40K4 24.0 32.50 | Single gang variable 33435 mmf ..... .69 | 21229 receiver N e
40K1 6.0 9.95 | 40K5 30.0 37.95 | Five gang variable 11.5-30 mmf per LECe IR - - e
4011 9.0 1295 | 404 36.0 4250 o 98 | 1C 433 receiver. Used. 24295
Input: 0-120v AC o o Output: 0-10nv DC Three megacv‘clé 1F co:l ;l;)uble s]ug :2‘»‘ }:g ;ggAmoglutl:;IOLo‘ /SCR 69 I}e\‘; ;zg
Type Max. DC Current Price | Tyvpe Max. DC Current Price | Thirty megacycle IF coil.. . ... ... ... 19 BC 99(,'1f lllmer hone amoli- - ’
10D1 & g §81“1 g0 $27.47 | 80 meter osc. coil for ARCS .29 Her L Like new  6.95
40K} 32l O e Waton a7 1711 g3 | HOC0A eonirolbow SCRS i)
er Weston bUG. .o L. o 2 S G g )
SINGLE PHASE FULL WAVE CENTER TAPPED —10+5 decibel meter Weston 301..... 9.95 | |;1° 55 'r:l:; for SC L 269 T [
Input: 10-0-10v AC QOutput: 8v DC 2v, 6v, 12v vibrators . . . ... . ... ... .. ‘98 CFI.-;I' i it ¥ 200 KC ) \? 14,95
Type Max. IX( Current Price | Tvpe Max. DC Current Prlce Circuit breaker 15 an 98 s~avy umt w/200 RC orystal. New 14,
20D1 12 $ 1.8 A4 $17.95 3 2 amp. 7 Constant voltage transformar, Sola
S0E1 o' 225 | 20K5 600 2249 9)3(7) key a3 i o -69 190/260-60c in 115v-1.74 out.... New 16.95
20F1 6.4 3.87 | 20K6 72.0 25.57 watt power supply kit, complete., .17.95 | DM 19 dynamotor 12v DC in 500v
20K 1 12.0 4.95 20K7 84.0 27.95 400 watt modulation \former 803, 813 200 ma cont out. .Good  5.95
20J1 16.0 7.95 | 20J6 96.0 32.50 100TH EES8 foundation unit. . .Good  4.95
20K 2 24.0 11.95 | 20K10 120.0 36.50 Output xfoxmer UTC pn 8500 ohms' 1-135L test set for handy ta }ue .Good 7.95
20K3 36.0 14.95 sec: (-5-125-500 KS12013 wire recorder GE com-

THREE PHASE FULL WAVE—BRIDGE RECTIFIERS 500 watt 12.5 ohm rheostat. Tmd plete. .. .Good 97.50
Input: 120v AC Qutput: 150v DC Driver unit WE 35 watt . LM7 or 10 frequencv meter .. .. Good 37.50
Z‘Oy]gg Max. DC Cmrentsl’rig Tvp§ Max. DC urrentsPrice Horn throat for above. . ... . ... .. MN26C compass receiver .Good 2495

16.52 | 40K31 9.0 32.50 i : M110 dynamic chest mike. .. .. ... New 4.95
40E31 18 1987 | 40131 120 a6y | Rolumy, switeh GE nyealex, 2 deck 49 | MT28 mounting rack ARNG. . New .98
40F31 475 2795 | - Plate caps cemmlc. 2\2 80: i etc X 19 PLi94 dynamotor/SCR52 --Good  1.98
Ioput: 240v DC Output: 0-300v DC Plate caps ceramic, 866A, 813, ete 19 PE97A vibrator power suppy..... New 4.95
Type Max. DC Current Pnce Type Max. DC Current Price . . " B il R89/ARNS receiver .....New 17.95
40D61 $27.45 | 40K61 9.0 $92.76 | Couplings ceramic 4" to 34" . 22 | SCR518 altimeter, complete. ... New 29.95
40E61 1 8_ 33.05 | 40J61 12.0 98.75 l Couplings ceramic ¥ to 35" 29 | T17B carbon mike Good .98
40F61 o475 4995 ) . Couplings ceramic 3 to 37 ... 229 | T21B field microphone radiosonde. Goml 19.95
Current ratings can he increased 2 to 214 times by fan cooling. Crystal socket ceramic 2 prong 56" . .14 TU25 tuning unit/BC223 New 1.79
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RADIO HAM SHACK Inc.

189 GREENWICH STREET . NEW YORK, N. Y

PHONE DIGBY 9-0347

WRITE FOR QUANTITY PRICES
Prices Subject tol(,hange Without
otlice
All Mercllandi-e Guaranteed
F.0.8, Y. C. Minimum Order $10,
20% Deposit Required

87


www.americanradiohistory.com

NATIONALLY FAMOUS!
15 In, (130 Sq. In, Picture)

T V CHASSIS

22216993

Complete with Picture Tube

THIS IS NOT A KIT!
But a Foctory Custom Engineecred,
Factory Wired and Tested, Factory

Aligned TV Chassis THATS READY
TO USE—JUST PLUG IT IN AND
IT WORKS!

We agveed not to mention the name . .
but you've seen it Nohonolly Advertised
. a name you respect for “'know how”
and quality. You get the identical Chassis
regularly priced at $259.50 for only $169.95!
Big Picture Television at o cost as low as
usually quoted for pictures half as large
plus the convenience of a custom
mstollonon

Mount it in a cabinet of your own choosing
—in a wall—in any location that meets
your own requirements,

130 sq. in. picture on o 15" direct view
tube. All channel selector switch provides
instant tuning. Fine tuning control on front

WOW! LOOK A
THIS SAVING!

Prices FOB Kansos City. Remit with arder or send 259% deposit when COD.

BURSTEIN-APPLEBEE CO.

1012-14 McGEE ST.

8’ electro-dynamic speaker provides
rich tone.

panel.

Supplied mounted on reinforced wood frame
ready to be slipped in cabinet, wall instal-
lations etc. Dimensions: 19V5-in. high, 23-
in. wide, 21V,-in. deep. Factory wired ond
tested, complete with 19 tubes, plus 3
rectifiers and 15DP4 Dumont picture tube.
ggr 110-120 V 60 cycle AC. Shipping Wt.
Ibs.

Quontities are limited—all orders subject

to prior sale Order Now!
$169.95

No. 39A18X
NET EACH.

TBI'S S=59 s.-TUBE CUSTOM FM-AM CHASSIS

$49.50
VALUE

High fidelity. Receives broadcast 540 to
1700 kc and FM 88 to 108 mc. Excel-
lently engineered—ideal for custom in-
stallations. Size 13% x6 x514" high.
Complete with tubes and broadcast loop
antenna. 8 ohm output transformer
matches most speakefs. Limited quantity
stil ovoiloble. Order Naw! ahth or
without speaker. Complete description
on page 137 in our catalog No. 501
Write us nf you do not have this catalog.

N 38T Shanronen $32 95
$ 9.95

§$-59 Chassis.
No. 3188—12* Cooxial
Speaker. Wt. 6 Ibs.............

KANSAS CITY 6, MO.

CLASSES

ELECTRONICS-RADIO

Modern Laboratory
Instruction In

® SERVICING

o BROADCAST
OPERATING

® ELECTRONIC and
TV ENGINEERING

T e
ELECTRONICS INSTITUTE, Inc.

21 HENRY, DETROIT 1, MICH.

TWIN-TRAX" %
TAPE
&’ S RECORDER

Available ta you direct from the foctory ot savings
thot make TWIN-TRAX the only professional-type re-
corder in the popular-price field. More than a dozen
model variations for portability, long-play, continy-
ous operation, etc. For o better tape recorder thal
combines professicnal quality with operating ease
and trouble-free construction, it's TWIN-TRAX. Write
today for complete literature.

CHBICE
8F
ENGINEERS

EVERYWHERE

*Trade Mark Registered

Ampurier Core. oF AMERICA
398-2 Broadway © New York 13, N. Y.

WwWwWWwW.americanradiohistorv.com

“Loek-in” Cirecuit
(Continued from page 44)

takes place over quite a few cycles on
either side of the frequency to which
the circuits are tuned. In this par-
ticular case it is significant to note

| that the “tank circuit” is aperiodic.

Since this means that there are no
tuned circuits, the conversion takes
place over one complete cycle, which
is essential to proper operation in the
type of comparator circuit required.

Next, examine the complete circuit
of Fig. 2. Note that a negative scan
pulse (actually a whole line) is drawn
from the horizontal yoke. After pass-
ing through the phase-shifting net-
work, R:C,, it assumes the shape shown
at “A” (Note the pip of the original
sync is still riding the pulse.) For an
enlarged drawing of “A)” see Fig. 3.

This distorted pulse is injected into
the diode at point “X.” Mixing with
the incoming sync pulse, a d.c. volt-
age is developed, the value of which
is a function of the difference in phase
between the pulses of these two
sources. This voltage, varying with
phase difference (brought about by
the various factors which cause loss
of sync in normal TV receivers), is
used to control the frequency of the
horizontal oscillator.

Consider point “X” in Fig. 2. The
dual-diode with equal resistors R:; and
R, comprise a bridge circuit. Normal-
ly the voltage at “X"” would be equal
to voltage at ground, or zero. The dis-
torted negative pulse entering the cir-
cuit has an a.c. waveform, due to the
distorting network. However, the
major lobe is still clearly negative
as shown at “A.”

Thus the injection at “X"” is essen-
tially negative. This causes the upper
diode to conduct less heavily and the
lower one more heavily, producing a
net increase of positive voltage across
the load (to right of point “X.) A
positive voltage applied to the grid of
the discharge tube of the horizontal
oscillator will tend to unblock the os-
cillator, increasing its speed. Con-
versely, reducing this positive voltage
will slow up the oscillator.

Now, with the hold control remain-
ing fairly fixed, the control voltage
will have to be practically instantane-
ous becoming more positive when the
oscillator is slow and less positive
(negative going) when the oscillator is
fast. How is this accomplished?

Consider Fig. 3. Study the picture of
one horizontal line scan. This shows
a normally locked raster line with the
sync pulse riding at point “Z.” It could
actually ride anywhere between points
“M” and “N” without upsetting the os-
cillator, but it will tend toward point
“Z"” because that is the maximum
(negative) point. If it rode between
points “Z” and “O” it would give wrong
polarity, kicking the oscillator off fre-
quency. (Once the oscillator goes off
frequency tor the major part of a cycle
the pulse would meet the line in a

RADIO & TELEVISION NEWS
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ORDER

ARROW!

from

BC-605 INTERPHONE
AMPLIFIER

Easily converted to an ideal intercommunication
set for office—home—or factory.
Original—New.......

(With schematic)

4,95}
3.95 ¢

Miscellaneous SPECIALS

Used New
ID 6 /APN 4 Scope, Excellent. . ... $29.50
ID 2/APS-S5FP7 Assembly. ... ... ——  $6.95
R 7/APS 2 Receiver-Indicator ..., ——  79.50
R 76 /APS-15 Receiver-Indicator... 34.50 ——
BC 1287 A Scope........... ..... 75.00 —
ASE 7 Indicator Scope 12.95 —
ARB Receiver, 200 to 9000 KC 19.95 ——
ECR 522 Transceiver 100 to lSOMC 34.95 75.00
EC 1206 Receiver, 200 to 400 KC.. 3.95 5.95
MN 26 C or Y Receiver. . ........ 17.50 24.95
KA 10 DA Receiver. ... .......... 17.50 24.95
T 85/APT 5 Transmitter.......... — 69,50
T 39/APQ 9 Transmitter.......... 7.9 —
T 26 /APT 2 Transmitter.......... 8.95 ——
BC 457 Transmitter—as is—fair con-
dition—as they come, some with,
some less tubes and Xtal . . . 195 ——
BC 458 Transmitter—as is—fair con.
dition—as they come, some with—
some less tubes and Xtal 195 —
R 89 Receiver chassis less tubes and
side covers........... ........ 1.95 ——
RT 7 /APN 1 Transceiver. . . ... .. 7.95 9.95
APN 1 Complete. ... .. ........ _— 34.50
BD 71 6 Pos. watchboaxd ........ 9.95 12.95
EE 8 Field Phones. . . ... ... ...... 7.95 ——
BC 247 Interphone Amphhex ...... = 2.95
1-70 Tuning Meter. . .. .. ... ...... — .89
AM 61 Indicator Amplifier........ == 9.50
SCR 625 Mine Detector. .. .. ...... —  39.50
PE 237 Power Supply. S 12.95
BC 461 Veeder Root Counter . .... R -59
BC 442 Less Condenser.......... 1.43 1.95
BC 306 Antenna TU for BC 375.. . —— 1.50
A 27 Phantom Antenna. BeE .98
APS 13 UHF Antenna, Pair....... S .98
Manual for BC 312 & 342 J....... —_— 1.00
Manual for SCR 269 G........... — 250
FL 8 Filter . ... . R R 2.95
I1-97 Bias Meter.................. 2.95 3.95
RM 29 Remote Telephone Control.. 7.95 9.95
BC 602 Control Box... .... o0 —— .98
BC 639 Receiver with RA 42
Rectifier. . ... ... ... ..
RTA 1B Transceiver.
TA 2J24 Transmitter and MP lOG
Information

Power Pack. . .......
SCR 269 Compass Ins!al]ahon
R 5/ARN 7 Compass Installahon
MN 26 Compass Installation. ...
1. L. S. Installation (R 89-BC 733)-
SCR 584 Components. . ... .....

and prices
on request

HERMETICALLY SEALED
CHOKES

I0H., 1I00MA.. ... ... iiiiiiinannn,
S9 H, 100 M.A...
3.7 H. 145 M.A...
10H. Z0M.A

RECEIVER
Easily Converted for Use in
Citizens Band

Crystal Controlled Local Oscillator. Broad Band
Pass—20.7 MC IF.'s. Complete with 7-6AI5 1—
125R7, 2—128N7, 1—28D7, relays, crystals.

Schematic furnished. .. ........ .. Used 7. 9 5

CONDENSERS

Each

2 mfd 4000 VDC. OIL-FILLED $2.95
4 for 10.00

2 mfd. 5000 VDC. OIL-FILLED 3.85
3 for 100U

1 mfd. 6000 VDC 7 1.58
.25 mid. 15000 VDC. ........,.... 4,85
00025 mid. 25000 VDC ....,. ., 2.95
4 mfd. 1500 VDC s vy arbiin i ot s o Aty 29
10 for 2.49

1950

e db s s

TUBES

Nationally Advertised Brands—
All Brand New

Type Net Price

Tyoe Net Frice Type Net Price

6ZY5G... .
7C4/1203A
TES/1201.
10Y, VT25A

Amperlte
1071,

Jan CRPT72 1.

WE331A..

REL 36..

VR150....

VR106....

WRITE FOR QUANTITY PRICES

BEAM INDICATORS
'[I'xsais_niﬂex Selsyn for above.....oeo........ 2.45

L) K S S B B B A 08 B aaaA0 000G

. New
Transmitter Selsyn for above.

SURPRISE PACKAGE
20 Ibs. Ass't radio parts. A $25.00
value for only . ..

PP 12A/APS-3 RECTIFIER
POWER SUPPLY

110 VAC—800 to 2400 CPS input. Used to supply
many voltages for AFS 3 equipment. Contains four
VR105; Three SU4G; 2xh2 kGAC7 6Y6-G; VR 150;
GXSGT G condensers, chokes, etc. Par(s $6-95

alone worth more than. . .........

OUTPUT TRANSFORMER

Hi.Fil vsed in Scott Manutactured liavy receiver.
Fully potted. }ri. E00C ohms; output secondary €0
ohms C.T —Inverse jeedback secandary $l 45

CT-60 onms. New.
NEW CATALOG -

listing many surplus values, write for your
FREE copy TODAY.

& S F S FF A EEEGEEEGFEEAAEEGFEAFTEETTE]

All shipments FOB Chicago. 20%, Deposit required
on all orders. Minimum order accepted—$5.00.

Illinois residents, please add regular sales tax lo
your remittance.

ARROW SALES, Inc.

. N ;
1712-14 5. Michigan Ave., Chicags 16, IIl.

" FHOME: HArrison T-23T74

www.americanradiohistorv.com

All necessary parts and instructions to §

convert the above to §
AC operation with
one remote station.
$8.25 additional.

BC-604 TRANS’MITTER
FM 20-28 MC

11 and 15 meters. Can be operated on 10 meters—
10 channel push button crystal. With all tubes and
meter but less dynamotor.

Ixcellent Condition. .. .............. $ l 2- 95

Crystals=—Set o 80..

COMMAND (SCR 274 N)

EQUIPMENT

Used New
FC-453. . $12.95 — —
BC.454 4.95 $6.95
BC-485,. 7.95 ——
BC-456.. 1.95 2.95
BC-457 5.95 ——
BC-458 5.95 7.95
BC-459 (or T22) .. 995 ——
EC696 (or T19)................ 14.95 24.95
ARCS Transm. 2.1-3MC.......... 9.95 ——
EC-450—3 Receiver Hemote Control .89 1.95
EC-442.. . e 2.95
3 Feceiver Fack. ............... 1.9 ———
2 Transmitter Rack.............. 1.50

Complete Command set as removed {rom aircrait—
3 receivers—2 transmitters—3elay unit—control

koxes—mounting racks—plugs —
modulator and dynamotors—crzted. Set $34. 50

DYNAMOTORS

DM-28—For BC-348 with Mount and
Filter. ... ...

Used .95 (3 iox $2. 00)
DM-32.....c.0iiviivenn S .New
Used .95 (3 for 52.00)
MIKES—HEADSETS
HS-23 Hilmp......ovvevnen.. New $2.95
HS33LoImp............... New 2.95
HS-30Hilmp.........c.o..t New 1.50
Used .19
T-17D Carbon Mike.......... New 2.75
T-24 Hi Imp. Carbon Mike. .. .New 1.19
T-30 Throat Mike. ........... New .98
T-45 (or Navy) Lip Mike...... New .98
CD-307 Extension Cord fo-
Headsets.................... New .59
BC 620
Receiver-Transmitter—2 crystal channels—20 to
27.8 MC FM—13 tubes. Xv:etered, Plate and
Filament......................... New $14.95
Used 9.95
PE 97 Power Supply for above 6-12 volt vibrator
t A
yx\%.Jesecl—cmnplete ..................... $6.95
Used less tubes, vib. & cond.. ... ....... 2.95

FT 250 Mount for both BC 620 ard PE 97 New $1.50

BC 223

Brand new Transmitter with all three tuning units,
two tuning unit cases, spare tube carrying case,
shock Mount and brace; but le:s tubes at new Iow

priceof. ....... $19.95
Tuning units are avaxlable sepax ately at. .Ea. $2.50
Cases at. .Ea. .85
PE 125—12-volt Vibrator Pack A .New $12.95
Used  8.95

VU WV VUV U Y YV Y YV T T YT YT T T U U T T T T VT TV T Y YT YUYV
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These Men are Getting
PRACTICAL TRAINING

1 u. .[;;]..'I

vt av ke e

.~ RADIO-
TELEVISION

ON REAL
TELEVISION SETS
RADIO RECEIVERS
F.M. RECEIVERS

iNnTHE GREAT
SHOPS OF

Big opportunities are waiting for men who know
the practical and technical end of Radio and Tele-
vision. That's what you get at COYNE—besides
practical Shop Training in F.M., Electronics and
other branches of this giant field. Remember. Tele-
vision is the fastest growing opportunity feld
today, and Radio is one of the biggest.

NOT “HOME STUDY” COURSES

All Coyne Training is given in our mamouth Chicago
training shops. We do not teach by mail. You train
on actual equipment, under friendly instructors.
Previous experience unnecessary. Hundreds of firms
employ Coyne trained men.

OLDEST, LARGEST, BEST EQUIPPED
SCHOOL OF ITS KIND IN AMERICA

Come to the Great Shops of Coyne in Chicago.
Established 1899 —now in our 51st Year. Fully
approved for G.Il. training. Finance plan for non-
veterans.

MAIL COUPON FOR FREF b’001(

Send today for big new book
pacLed with large pictures
taken in Coyne Shops. No
obligation. No salesman
will call. Get the facts now!

B. W. Cooke,
Pres.

ELECTRICAL,RADIO &
TELEVISION SCHOOL

500 S. Paulina St., Dept, 30-1K
Chu:ago 12, linois

n \\ COOI\E Pres.
COYNE Electncnl Radio & Television School,
500 S. Paulina Strcu(, Dept. 30-1K, Chicago 12, Ill.

i Send FREE BOOK and full details on Radio-
Television Course.

| NAME. .. ..

COYNE

I Fig. 3. Enlarged view of “A” in Fig, 2.

more favorable position since the sync
| pulse is rigidly controlled at the
| transmitter while the local horizontal
| oscillator is designed to lock-in when
| triggered by the sync pulse.)
i It could ride between points “O” and
| “P” but that slope is too broad for sen-

sitivity of control, and the oscillator
| would vary, permitting sync to strike
the more favorable region “M” to “N.”

Suppose the oscillator starts to speed
up. If it runs away from the sync the
sync pulse will start to move toward
“M.” This would shorten the negative
peak, lowering the output voltage at
point “X,”” slowing up the oscillator. If
the action were such as to make the os-
cillator go too slowly, the sync would
move forward to the maximum nega-
tive point at “Z,”" increasing the output
voltage at “X”, increasing the speed
of the oscillator. Since the correction
takes place within the cycle, the sync
correction takes place within one line,
causing no visible change from the
| standpoint of the observer.

The horizontal oscillator (not
shown) is a conventional blocking os-
[ == . : :
| cillator in which the frequency is con-
trolled by the time constant of the grid
resistor and the.grid blocking condens-
er. Variation of either of these two
| elements will control the frequency of
the oscillator. (Examine the horizon-
tal oscillator of the TV receiver it is
desired to control. Any Sams Photo-
fact Standard Notation Schematic of a
TV receiver will clearly indicate this
circuit.)

To the normal means of control of
the horizontal oscillator frequency
may now be added a third means of
applying an automatic variable d.c.
voltage to the cold end of the grid re-
sistor. (Simply open the ground end
of the resistor already in the grid cir-
cuit of the horizontal oscillator. Now
connect the opened end to the output
of the circuit shown in Fig. 2. The rest
is automatic.)

The control voltage is derived from
the reference point “X" described
earlier. It passes through a filter net-
work containing L., with its damping
resistor, R:;. This offers a low imped-
ance to d.c., and a high impedance to
| the pulses which appear at “X.” Con-
| denser C, further removes any pulses

which might come through L, Since
L, and C. comprise a series-tuned cir-

www.americanradiohistorv.com

cuit, further damping is necessary.
This is achieved by C;, a large value
condenser, and its damping resistor R..

Because the horizontal blocking os-
cillator tends to develop a high nega-
tive voltage in its grid circuit, it may
be seen that this negative voltage
could be reflected back to point “X”,
upsetting the action of the diode, if it
is not balanced out.

To take care of this, resistor R, sup-
plies a positive voltage to counter the
negative voltage developed by the
blocking oscillator. This maintains the
d.c. voltage at point “X’" near zero, or
slightly negative. Further stabilizing
may be achieved by the use of R: to
prevent the blocking oscillator from
departing too far from its normal fre-
quency in case the synchronizing puls-
es from the transmitter are not pres-
ent.

The author has operated the horizon-
tal hold control on receivers using this
circuit and can testify it really holds
‘em!

All elements for this lock-in circuit
are available in kit form from Trans-
vision, Inc., originators of this circuit.
Full instructions for assembly accom-
pany the kit. The circuit may be used
with any TV receiver utilizing a hori-
zontal blocking oscillator circuit.

—@]—

1

Batwing FM Antenna
(Continued from page 35)

templated using 3" diameter tubing
for the top and bottom members, %"
for the vertical members, and 3" for
the inner horizontals—all mounted on
a % “ mast. An antenna constructed in
this manner, we believe, will yield op-
timum, dependable, weather-proof per-
formance for a lifetime.

If bolted construction is used instead
of the welded construction, it is advis-
able to use tubing and bolts of the
same material to reduce the effects of
electrolysis. 30

Fig. 3. Dimensions of a typical batwing unit.

~
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Makes the MOST of Television Reception
By Making Possible CLEAR, SHARP PICTURES
and PERFECT, TROUBLE-FREE PERFORMANCE

To Rotate TV Antennas Under Even

Q&% The Most Adverse Conditions!
Q

® Streamlined WEATHER-PROOF Housing! Keeps
Out Water, Snow and ice.

® Powerful Heavy-Duty Motor that Reverses Instantly!
Handles 150-Pound Loads Easily.

"~ ® Heavy -Duty Precision STEEL Gears for Years and
Years of Wear.

® Twelve Heavy-Duty Ball Bearings in Two 6%" di-
ameter Races for Smooth, Easy Rotation.

THE RADIART

TRERIOR

CONTROL

) ... With the “PERFECT
BB PATTERN" Dial .. Finger-

@ tip Contro! with Instant
Indication of Antenna
Position shown on the
llluminated “wo-Tone Face.

Availdble in These Models:

IT'S RIGHT WHEN IT'S RADIART
=k
A d

O e
You Can’t Beat ¢ RADIART ANTENNA THE Mﬂ/‘”; CORPORATION
on a TELE-ROTOR....It's TOPS! CEEVELAND 2, OHIO \
NS Q /2
DIA * VIBFATORS ° AUTO AERIALS

e ROTATORS » TV ANTENNZS e POWER HUPPLIES

March. 1950
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TR-1... Rotator and control unit with end of rotation light
(uses 4 wire cable) . . ......... ee s $39.95

TR-2...Compass Control Rotator with illuminated “Perfect
Pattern” dial (uses 8 wire cable).. . .... $44.95

9k
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grefereace BECAUSE of

Model PM-10G

buckling. No corrosion.

6616
MORGAN EXPORTING CORP.  *

AUTOMATIC M-90 AUTO RADIO

Three dGany Con-
denser ¢ Powertul, Long-Distance Reception ¢ Fits
Il Cars, Easy Installatlon $
Y Mounhng Brackets Inciudea Net

* Tube model MS0 -
. s Tube model X50

IL US YOUR ORDERS

All orders tilled within 24 hours illustrated parts Iist
on request. Sylvania and Cunningnam (ubes 50% off 156

Wfam

Fifth at Commerce

£ luve Supeincierodyne e

Wholesale

Electronics
Fort Worth, Texas

CLEVELAND ELECTRONICS,
EUCLID AVENUE

458 Broadway Avenue "

Loudspeakers
are

1 Finer tone amplification with better
L]
aluminum voice coils that dissipate
heat faster.

Stronger construction—{a 3'' speaker
supports 300 |bs.).

Non-fluttering beccuse of vulcanized

cones and spiders.

Fully weather-proof—I{will even piay
when fully submerged in water).

Millions are chosen each year by the
most expert radio technicians.

O L A W N

The Cletron line is complete with an
Alnico 5 or E.M. speaker for every
need.

Beavutiful blue-grey Hammerloid fin-
ish, infra-red baked.

N

Individually packed in sturdy corru-
gated cartons.

Radio and TV loudspeakers handle greater

power without distortion or overheating. No warping. No

Write or wire now for your best buy in Speakers. It's CLETRON.

INC.

. CLEVELAND, OHIO

New York, New York
e v

e ,
s kL T

RCA DETENT

EXCHANGE

We will exchange *595

your defective RCA
TV Tuner Switch

Detent Assembly for prepaid. No C.0.D.
a factory rebuilt one.

Uneonditionally
Guaranteed for 3 months

TECHNICAL RADIO PARTS CO.

557 McDonald Ave., Brooklyn 18, N. Y.

*You must mail
us your defec-
tive detent.

92
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“THE OSCILLOGRAPH ™ by Walter
Weiss. Published by The Hickok Elec-
trical Instrument Co., Cleveland, Ohio.
47 pages. Price $1.00 (paper).

This is a thoroughly practical hand-
book that the radio technician can use
daily in servicing radio, FM, and tele-
vision receivers.

It should be emphasized that this
manual is not concerned with the
operation of the cathode-ray oscillo-
graph but rather with the types of
patterns that result from various
service faults.

The first six sections are devoted
to the subject of superheterodyne
troubleshooting. For convenience sake,
the author has divided the receiver
into six sections; the power supply,
the oscillator section, the first detec-
tor, the i.f. amplifier, the second de-
tector and first audio section, and the
final amplifier. He then outlines and
illustrates the oscillograph patterns
that should be obtained in a correct-
ly functioning receiver and then the
patterns which appear when the re-
ceiver is operating incorrectly.

The seventh section of the book is
concerned with proper FM receiver
alignment procedures to be followed
when using an oscillograph for the
operation and finally, a section on the
proper use of an oscillograph in tele-
vision receiver alignment.

A separate “Oscillograph Control
Settings vs. Positions” chart is at-
tached to the inside of the back cover
where it can be easily removed for
use above the oscillograph position
on the service bench.

* * *
SOUND MOTION PIC-
TURES>” by William H. Offenhau-
ser, Jr. Published by Interscience
Publishers, Inc., New York. 565 pages.
Price $10.00.

This is a definitive work on the sub-
ject of 16 mm. films and one of the
first comprehensive texts in the litera-
ture. Prior to its appearance both
amateur and professional film-makers
had to search many sources to find
the answers to their questions and
solutions to their problems.

As to the value of the photographic
discussion, this reviewer is not quali-
fied to state but the sections on sound,
sound recording, sound recording
characteristics and sound recording
equipment and its arrangement are
valuable additions to the growing li-
brary of sound and audio texts.

Although the author has more or
less confined his discussion to the
photographic recording and reproduc-

“16 MM.

. tion of sound, he does touch on the

subject of magnetic tape and its asso-
ciated recording techniques. The au-
thor discusses the general require-
ments as to frequency range, the in-
fluence of noise, theoretical considera-
tions in speech and music reproduction,

RADIO & TELEVISION NEWS
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Mareh,

r ‘,
DONE WITH MIRRORS!

Protecied by a wall of lead bricks and using a
mirror to guide his instruments, this Bell Labora-
lories scientist is preparing a solution of a radio-
active isotope, for use as a tracer 1o study materials
for your telephone system.

Bombardment bv neutrons turns some atoms of
many chemical elements nto their “radioactive
isoiopes”; these are unstable and give off radia-
tion which can be detecied by a Geiger counter.
Chemically a “radioactive isotope” behaves exactly
like the original element. Mix the two in a solution
or an allov and they will stay together; when the
Geiger counter shows np an isolope. its inactive
brother will be there toe. Minute amounts beyond
the reach of ordinarv chemical methods can be
detected — often as litile as one part in a billion.

The method is used to studv the eflect of com-
position on the performance of newly developed
germanium transistors — tiny ampl fiers which may
one day perform many functions which now require
vacuum tubes.

It enables Bell scientists to obiserve the hehavior
of microscopic impurities which aflect the emission
of electrons from vacuum tube ca hodes. It is of
great help in ohserving wear on relay contacts.
And it may develop into a useful tocl for measuring
the distribution and penetration of preservatives
in wood.

Thus, one of science’s newesi techniques is
adopted by Bell Laloralories to inake your tele-
phone serve you betler todav and better still
tomorrow.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TLEPHONE SERVICE.

www.americanradiohistorv.com


www.americanradiohistory.com

practical considerations affecting the
low frequency cut-off of a system,
HENRY HAS 'I'HE NEw practical considerations concerning
frequency range and volume range of
reproduced sound, production impli-
cations of performance range require-

T — ol
9
ments, factors influencing response
frequency characteristics in 16 mm.
sound recording, transfer steps, proc-

ess of making release prints and ef-

MODEL $X-71 NOW! Clures ranil s il e AT

recording.
This new type of receiver—the first of its kind on the market—has The chapter covering the equipment
extra sensitivity, selectivity, and definitely superior image rejection. used in recording on film lists the gen-
Continuous AM reception from 538 kc to 35 Mc, and 46 to 56 Mc. eral requirements for such equipment,

One RF, 2 conversion, and 3 IF stages. 105-125 volts AC. 11 tubes

transfer losses and their correction
plus voltage regulator and rectifier. Only $179.50. '

recommended ranges of response fre-
quency over-all characteristic, pre-
and post-equalizing, details of record-

MEDIUM PRICED HALLICRAFTERS MODEL S-40A ing equipment, and the physical place-

540 ke. to 43 Mc. Temperature compensated. One RF, 2 I ment of the various recording com-
IF, 3-watt output, 4 bands. 115 V. AC. 8 tubes plus rectifier. ponents. _
Internal speaker. Only $79.95. Other popular Hallicrafters | | For the amateur 16 mm. enthusiast

models: $S38-A, only $39.95; 5-72, only $89.95; SX-43,
only $159.50; SX-62, only $269.50.

as well as personnel of commercial

film outfits, this book is a must on

| the reference shelf.

} * %

| *FACSIMILE?” by Charles R. Jones.

Published by Murray Hill Books, Inc.,

New York. 411 pages. Price $6.00.

This is a comprehensive work on

best deal. @5\)& the subject of facsimile written for
WPARA the user as well as the technician who

services the equipment.

11240 Ol ic Blvd . a0 o ,
Borier2 wissour HENRY RADIO SORES ios anctles B The book is divided into four parts
CALIF. covering the nature of facsimile; its

operation, present-day facsimile sys-
tems, and servicing. The first part
deals with the historical and technical
| background of the medium, modern
facsimile equipment, the type and
scope of facsimile services (both pro-
jected and actual), facsimile broad-
casting, and other facsimile devices.

The second part covers transmitters
and transmission facilities, facsimile
reception, synchronization and phas-
ing, tape facsimile, and facsimile
standards. The third part deals with
the various facsimile systems now
available and covers the products of
such manufacturers as Acme Telec-
troniz, Alden Products Company, A.T.
& T., Finch Telecommunications, Inc.,
Radio Inventions, Inc. Times Fac-
simile Corporation, and Western

I ' have a complete stock of Hallicrafters receivers and transmitters. 'l make you the
best deal on a trade-in for your communications receiver. | give you prompt delivery,
and 90-day FREE service. Nobody can beat Bob Henry on a trade-in, and | offer you
the world’s lowest credit terms. Write, wire, phone, or visit either store today for the

‘"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS"

|
Tl 401
Signal Generator

INTERMODULATION

TESTS

An ideal tool for the design, maintenance
and testing of audio devices, Altec’s Inter-
modulation Analyzer offers distinct advan-
tages over single-frequency *harmonic’’

methods of distortion measurement. Dis- I Union.

tortion products resulting from the inter- The fourth part is for the service
action of double test frequencies are technician and deals with such sub-
measured and read directly for any given | jects as exciter lamp replacement, re-

power level. Analyzer includes VTVM, mak-
ing residual noise and signal-to-noise ratio
determinations possible without extra
equipment. Instrument is a reliable per-

placing the recording element, printer
blade adjustment, cleaning and lubri-
cation, mechanical repairs, electronic

formance index for FM and AM transmitters maintenance, photofacsimile gnits, and
and receivers, all audio amplifier, disc, troubleshooting the set. Detailed serv-
tape and film recording equipment. ice notes are provided on the Finch

Type FRS 140-C, and the General
Electric Types FR-1 and RX23.

Both technically and non-technical-
ly trained persons will find this book
of interest. Although the author is a
development engineer with Finch
Telecommunications, Inc., he has not
fallen into the trap which so often
ensnares engineer-authors and used

highly technical terminology in his
LANSINGILORBORATION text. The book is thoroughly readable
and informative. —30—

94 RADIO & TELEVISION NEWS

Tt 402— Intermodulation Analyze

1161 N. VINE ST., HOLLYWOOD 38, CALIF.
161 SIXTH AVE., NEW YORK 13, NEW YORK

www.americanradiohistorv.com
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THE NEW MODEL 200

SIGNA

»*

WE KNOW THE PRICE IS UNBELIEVABLY LOW,

but that’s not alll In addition, this finely en-
gineered instrument provides a degree of
accuracy never before attained in a unit
selling for even double this price. Furthermore
in designing this unit, we took advantage of
every recent improvement in components.
For example, by using slug-tuned coils, we
are able to efficiently adjust each instrument

for perfect accuracy. This feature will also
enable you to recalibrate the model 200
periodically without having to return it to the
factory. The use of a Noval tube (the 12AU7)
with its extremely low inter-elecirode ca-
pacity enabled us to reach a higher fre-
quency range than was heretofore possible
in a unit of this type.

SPECIFICATIONS

R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Megacycles.
MODULATING FREQUENCY: 400 Cycles. May be used for modulating the

R. F. signal. Also available separately.

ATTENUATION: The constant impedance attenuator is isolated from the oscillating

circuit by the buffer tube. Output impedance of this model is only 100 ohms. This low impedance
reduces losses in the output cable.

OSCILLATORY C|RCU|T: Hartley oscillator with cathode followsr buffer tube.

Frequency stability is assured by modulating the buffer tube.
ACCURACY: use of high-Q permeability tuned coils adjusted against 1/10th of 1%,

standards assures an accuracy of 1% on alf ranges from 100 Kilocycles to 10 Megacycles and
an accuracy of 2% on the higher frequencies.

20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS (Sold on @ ““MONEY-BACK-IF-NOT-SATISFIED**

'GENERAL ELECTRONIC DISTRIBUTING CO.

I¢

TUBES USED: 12AU7—One section is used as oscillator and the second is modulated

cathode follower. T-2 is used as modulator. 6C4 is used as rectifier.

NEW YORK 7, N. Y.

Guarantee)——

Dept. RN-3, 98 PARK PLACE

—— e i — o —— —————— s o o]

The Model 200 operates on 110
volts A.C. Comes complete with out-
put cable and operating instructions

85

NET

March, 1930
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o High output to 5,000 microvolts.

@ Checks relative receiver sensitivity;
horizontal and vertical deflection

circuits,
o Permits alignment of linearity,
drive, width, height, hold and

horizontal AFC controls.
o Connects to receiver antenna.
® Blue hammertex portable steel case.

Service MAN'S INCOME
BUILDER...

Provides Stable Pattern
for Aligning TV
Anytime ... Anywhere
HOME OR SHOP

@ Here is the instrument for
television trouble-shooting that
is completely independent of
station operation.

A new portable instrument es-
pecially designed to make TV
_/ Warranty Servicing simpler
and more profitable,

Now you can prove to any customer
in his home, by an electronic instrument
that his set is properly aligned. Then, if
reception is still faulty, you are able to
show the receiver is not at fauit, Perhaps
a better antenna installation is needed.
Model 620 is a compact, portable in-
strument built to the high HICKOK
standard. Technicians who seriously
considered dropping warranty servic-
ing now use the 620 and profit by it.
Ask any technician who owns one.

See your jobber for complete information.

THE HICKOK ELECTRICAL INSTRUMENT CO.

10524 Du

ont Avenue . Cleveland 8, Ohio

Please send me complete details on the new HICKOK 620 Television Linearity Pottern Generator

NAME

ADDRESS,

CITY.

BC-1068 RECEIVER

110V 60 cycle power supply, 5 stages I.F.,, 2
stages R.F.. 2 & r, separately
tuned converter and osecillator. indicator.
Frequency range; 150-210 Mcs. good 2
n)uv'..cl‘ or FM broadcast receiver. 14 tubes,
instructions and schematie, in excel-
lent condition . ............. . i $19-95
G.E. TRANSFORMERS

110 V. 60 Cy. AC
850V CT. 6.3V @ 5A, 6.3V @ 3A. A,
?onzﬁr\-giv‘)el\(') rall.ed " @ m Mil.
es 250 mil and wi
handle more. A :)‘argaln at. . $2-95
HS-33 HEADSETS
With Cord and P'lug. Good, Used..89c

($1.00 Postpaid in U. 8.)

G.E. 12 HENRY CHOKE
Made as companion (o G.E. Trans-
former ...... Pl oeo-o-o $1.95
F.0.8. Oakland. 25% cash with order. Bal. C.0.D.

EMMONS RADIO SUPPLY
405—10th St. Oakland, Calif.

5V @ 3A
148

—

Within the Industry
(Continued from page 24)

of Los Angeles has named HENRY
BECKER to be in complete charge of
mechanical engineering for the firm

. WILLIAM R. SPITTAL has recent-
ly formed a new company, known as

| The Highland Engineering Company,

| inductors,

RADIV ELLEERNDT HONTHS |

| Radio eugineering is a big tield. There's room for

you in it—if you're good. Get first-class fraining at

Indiana Tech. Intensive specialized course, includ-

ing strong basis in mathematies and electrical en-

gineering, advanced Radio Theory and Design. Mod-

ern laboratory. low tuition. Also 27-month courses

in  Aeronautical, Chemical. Civil, Electrical and

Mechanical Engineering. Approved for G.1.’s. Enter

Marceh, June, Neptember, December. You can ean

part of your expenses right here in Fort \vayne
while you are studying.

I

| INDIANA TECHNICAL COLLEGE

930 E. Washington Blvd., Fort Wayne 2, indiana

I'lease send me {ree information on 13.8. Engineering De-

gree in 27 months as checked.
I O Radio-Television, O Aeronautical,
O Civil, {0 Mechanical, [ Electrical
|| Name §a =i mes § o dbo fine doe ;s mpat 4 s B od e PR
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|

which will manufacture transtormers,
rectifiers, power supplies,
and related items at a new plant in
Hicksville, Long Island. CHARLES W.
CUTNEY is the production manager of
the new firm .. . SAMUEL OLCHAK has
been promoted to the post of adver-
tising and sales promotion manager
for Air King Products Company, Inc.
He will continue his duties as com-
mercial service manager . Cdl W,
LAMARQUE heads Graybar Electric
Company’s new communications sales
department with R. W. GRIFFITHS
serving as manager of electronics
sales . . . PAUL W. TANNER will serve
as merchandising manager for radio
and TV activities at Noblitt-Sparks
Industries, Inc. while GLENN MILLS
will act as sales promotion manager
for the company’s Arvin line ;
FREDERIC €. YOUNG, formerly vice-
president in charge of research and
engineering and a director of Strom-
berg-Carlson Company, has joined the
staff of Designers for Industry, Inc.
as vice-president . . . Two of General
Electric Company’s outstanding sci-
entists retired recently from active
business: DR. ALBERT W. HULL, assist-
ant director of the "Research Lab-
oratory and inventor of the magne-
tron, and DR. GORTON R. FONDA, re-
search chemist who, with his asso-
ciates, developed the American ver-
sion of the radar screen 14 days after
the problem had been assigned to the
laboratory . . . CLARENCE H. ENDRESS
has been named chief engineer of Wil-
lard Storage Battery Company. He
has been with the firm since 1920
. . . J. D. HEIBEL heads the new Re-
search and Development Department
recently created by Erie Resistor Cor-
poration.
#* * *

HYTRON RADIO & ELECTRONIC CORP'S
new television picture tube plant at
Newburyport, Mass., was recently the
scene of cornerstone laying ceremo-
nies. The ultra-modern new plant will
produce approximately 3000 tubes a
day, ranging in size up to 20 inches.
Both round and rectangular tubes will
be produced . . . TRANS-VUE CORPO-
RATION of Chicago has added 12,000
square feet of floor space to its manu-
facturing facilities to handle the in-
creased demand for the company’s
television receivers . . . MOTOROLA,
INC. is doubling the capacity of its
Locust Avenue radio plant in Quincy,
Illinois in order to free its Chicago
plant for greater television produc-
tion . . . ADMIRAL CORPORATION has
purchased the 64,000 square foot Gen-
eral Mills plant in Bloomington, Illi-
nois. 30—
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COLLINS
75-A 1
RECEIVER

ggnlnglete with Speaker. Shpq. wt. $3 7 5 00

Euy it at a substantial saving with o Walter Ashe
“Surprise"” Trade-in decl. What do you have to trade?

NATIONAL
HRO-50

80 lbs.

——

Shpg. wt.
Only

534900

Slash  the above
price by trading in
your used equip-
ment!

AMAZING NEW HALLICRAFTERS SX-71 gf '

179

But tuy it for less by applying our liberal trade-
in allowance against the purchase pricel

Shpg. wt. 33 Ibs.iciiinaes Only

Hates ,éaaacﬂe_ DRASTIC

PRICE REDUCTIONS IN BRAND NEW
COMMUNICATION EQUIPMENT,

TEST INSTRUMENTS, TELEVI-
SION SETS AND TV CUSTOM
CHASSIS.

Trades that are longer ... much
longer ... that's the big money sav-
ing reason why bargain-conscious
folks everywhere are taking advan-
tage of sensational savings af-
forded by “Surprise” allowances
on used equipment. Here’s how
. you, too, can profitably dispose of
‘used (factory-built) equipment by
trading for the brand new merchan-
dise of your choice. Simply tell us
]

erence Iin new equipment. Back will come
our extra-liberal offer. Don't delay! Wire,
write, phone or use the handy coupon —

what you have 1o trade. Indicate your pref— |
l
|

ELDICO TR-1 KIT today!
300 watis Input Transmitter kit. Phone & CW. e BB - o
8%3 fi'lcxl}.1 PP class B 811 nicadulctbrs. }?om— $] 7950
plete with meter, antenna relay, microphone, —— — e e —— —— — — —— — — —
tubss and iinal coil for one band....... Only Eu;‘e"zeé:‘:p?;;ﬁ“r — I
For amazing savings apply our “Surprise’ Purchases l WALTER ASHE RADIO CO.
Trade-in allowance against this price. ° ) 1125 Pine St., St. Louis 1, Mo. RN-50-3
All prices A l
F.O.B. St. Louis ] Rush Special “Surprise” Trade-in offer on my__
o |
CHePs}t‘::te:IIZS | = (describe used equipment) ) o

(show n;::kr and model No. new equipment desived) r
| (] Send new Free 1950 Catalog.

FREE

RADIO CO.

NAME ——
THE HOUSE OF “SURPRISE” TRADE-INS [l " '& K:1J1) l Sl P ——
1125 PINE 5T. ST. LOUIS 1, MO. [o7.N 7 Y Ko 1 B S .
Marceh, 1950 97

!

l
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MOSLEY
FLUSH SOCKETS

1. For TV-FM-RADIO antennas and rotator
controls.

2. Conceals unsightly lead-ins within walls.

3. Fits standard meta' outlet boxes and
single and double receptacle plates.

4. Fabricated of plastic of high die'ectric
and non-ferrous metals.

5. Installs as neatly as any electrica! outlet.

6. Because of small entrance holes for pins
of PLUGS, SOCKETS cannot be mistaken
for electrical outlets.

This SOCKET designed to connect to any
antenna

'ead-in and to receive any of
MOSLEY PLUGS such as:

" CAT. 300-P

T This SOCKET designed to
connect to either 4-wire
or 5-wire cable to rotator
and to receive MOSLEY

POLARIZED PLUGS such as CAT. 300-2P

(plug portion only) and CAT. 300-5P.

FURNISHED IN 3 DESIGNS
CAT. F-1—Single SOCKET for lead-in only,

CAT. F-14—Single SOCKET for antenna
lead-in and 4-wire SOCKET
for rotator control.

CAT. F-15—S8ingle SOCKET for antenna
lead-in and S5-wire SOCKET
for rotator contro!.

CAT. 300P
Mosley Transmis-
sion line Plug

CAT. 300-1P
¥ For Federal
Shielded
K-111 Cable

CAT. 2P—4-wire Plug {Not Shown)
CAT. 5P—5-wire Plug {Not Shown)

MOSLEY ELECTRONIC SPECIALTIES

(W@FQY) 2125 Lackiano Roap

OVERIAND (14) MISSOUR.,

28

O
< alifax 6.1
Around the Cloek (NS) Toronto CFRX  6.070
Continued from Los Angeles KWIX 11.860
( ed f page 58) (AFRS-To KCBF 9.700
Pacific) KGE! 9.670
KCBA 6.120
0600 London (GOS) GSK 26.100 Tokyo (AFRS) JKK 6.015
GVS 21.710 JKL 4.860
GSH 21.470 Port-of-Spain VP4RD  9.625
GSJ 21.530 London (To GSQ 25.750
Gsv 17.810 Far East) GVT 21.750
GSl! 15.260 GSH 21.470
GSO 15.180 GSN 11.820
GSF 15.140 0715 (NS) Helsinki OIXS5 17.800
GWG 15.110 O1xX4 15.190
GVU 11.770 (To NA) 0O1X2 9.555
GSD 11.750 OIX1 6.120
GVW 11,700 Melbourne (RA- VLC7 11.810
Djakarta (To' YDC 15.150 To E. NA)
Asia, Aus- YDB2 4.910 London (ES- GVX 11.930
tralia, NA) Dictation GVU 11.770
Cebu DYH2 6.140 Speed) GWT 9.675
Colombo (Radiec 21.620 GWO 9.625
Ceylon—BBC Relay 17.730 GRI1 9.410
to Far East) GRJ 7.320
Colombo (BBC ZO1 4.897V GSW 7.230
Relay) GWL 7.210
Melbourne VLC4 15.320 0730 Delhi (AIR) VUD9 15.290
(RA-BBC VLA6 15.200 VUD3  11.830
Relay) VLGI10 11.760 vUD9 9.630
Melbourne VLH3 9.580 vuUD2 7.290
(ABC) vuDs8 7.275
Perth (ABC} VLWS5 9.610 Bombay VUB3 9.550
VLX2 6.130 (Delhi Relay)
4.8971 Calcutta vuUC3 9.530
Sydney (ABC) VLI2 6.090 (Delhi Relay) VUC2 7.210
Brisbane VLQ3 9.660 Madras (Delhi VUM3 7.260
(ABC) VLM 4.917. Relay) VvUM2 4.920
(Via Pt. VLTS 7.280 Akashvani VUIMC 6.026
Moresby-ABC) (AIR Relay)
Wellington ZL4 15.280 eorgetown ZFY 5.984A
(BBC Relay) ZL7 6.080 (Caribbean News)
Singapore (Radio 9.712 Cebu DYH2 6.140
Malaya, Blue (NS) Toronto CFRX 6.070
Network) 0745 (NS) Manila DUHS5 11.840
Georgetown ZFY 5.984A DUH4 9.620
(BBC Relay) DUH2 6.17)
Port-of-Spain VP4RD 9.625 London (ES) GVX 11.930
(BBC Relay) vuU 11.770
Halifax CHNX 6.130 GRG 11.680
(SATO) Nairobi VQ7LO 6.057 GWT 9.675
(BBC Relay) GWO 9.625
Hong Kong ZBW3 9.525V GRI 9.410
(BBC Relay) GRJ 7.320
Kure (BFOS- WLKS €.105 GSW 7.230
BBC Relay) GWL 7.210
Salzburg (BDN) 5.933Vv 0750 Berne (To HER8  21.520
Salisbury ZEA 6.000 S.E. Asia) HERS6 15.305
(BBC Relay) ERS5 11.865
Los Angeles KWIX 11.860 0800 London (GOS) GSK 26.100
(AFRS-To KCBF 9.700 (To NA) GST 21.550
Pacific) KGEI! 9.670 GSH 21.470
KWID 9.570 GSV 17.810
KCBA 6.120 GSO 15.180
0600A Colon HP5K 6.005 GWG 15.110
0610 Melbourne VLC4 15.320 GVwW 11,700
(RA) VLAS6 15.200 Halifax CHNX 6.130
VLG10 11.760 Sydney CJCX 6.010
0615 Toronte CFRX 6.070
(NSS-M) Bangkok HSG3 9.796 A Melbourne VLG6 15.320
HS8PD 6.240A (RA-To VLAS 15.200
{Daily) Forces, Asia, VLLB4 11.850
Mafeking ZNB 5.900 North Pacific)
dohannesburg IV 9.870 Melbourne VLH3 9.580
(SABC) v 4.373 (ABC-BBC Relay)
(SATO) Hong Keng ZBW3 9.525V Sydney (ABC) VLI2 6.090
London (ES- GWR 15.300 Brisbane VLQ3 9.660
Dictation GSE 11.860 (ABC) VLM 4.917.5
Speed) GWdJ 9.525 Perth (ABC) VLWS 9.610
0630 Singapore (Radio 9.712 VLX2 6.130
Malaya, Blue 7.200V 4.8971
Network to 4.8251 (Via Pt. VLTS 7.280
Borneo and 4.7781 Moresby-ABC)
Sarawak) Koeta Radja, Sumatra 11.640
(Via Kuala Lumpur) 6.025 (To S.E. Asia)
(NS) Georgetown ZFY 5.984A Los Angeles KWIX 11.860
(SO) Salzburg (BDN) 9.533Vv (AFRS) KCBF 8.700
avao, KGEI1 9.670
Mindanao DYB2 4.985A KCBA 6.120
(NS) Sydney CJCX 6.010 Toungoo, Burma 7.380A
(NS) Toronto CFRX 6.070 Malta (BFS) 11.782
0645 (1) Makassar YDQ 9.554 (NS) Manila DZH3 9.505A
{Comment) YDQ2 5.030 Colombo (Radio Ceylon- 21.620
0655A Djakarta (To YDC 15.150 BBC Relay to 7.730
Asia, Aus- YDB2 4.910 Far East)
tralia, NA) (1) dodhpur, Rajputana 3.775
0700 Karachi 11.770A 0810 Melbourne VLH3 9.580
Dacca 7.635A (ABC)
(Karachi Relay) Brisbane (ABC)VLQ3 9.660
Lahore 6.075 VLM 4.917.5
{(Karachi Relay) 0815 Melbourne VLC7?7 11.810
Tel-Aviv (Kol-Israel) 6.830A (RA-To E. NA)
8.900A New York (VOA) 17.830
(Via Haifa) 8.170 15.350
Singapore 15.300 Davao, DYB2 4.985A
(BFEBS-BBC Relay 11.880 Mindanao
to Far East) 9.690 Hong Kong ZBW3 9.525V
6.175 (Delayed BBC Relay,
Colombo (Radio 21.620 Radio Newsreel)
Ceylon-BBC Relay 17.730 Rangoon (?) 7.170A
to Far East) (Forces Station)
dJogjakarta 5.058 Colon (Delayed HPSK 6.005
(I) Stockholm SBT 15.155 Relay of VOA)
(Sweden To- SBP 11.705 0820 (NS) Edmonton VE9Al  9.540
day-To Europe) .
(NS) Montreal CBLX  15.09 (Continued on page 100)
RADIO & TELEVISION NEWS
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Largest Tube Stock |in the Country
ORDER TODAY for

Immediate

RADIO TUBES

At LOWEST

Tube prlces are for 50 tubes or more—may be assorted.

1U4 6A3 112A 1A4 1D8GT  1H6GT s
$20.00 List Value
(H §§§2 fz’A 1828 1A4P 1F4 1J6G FR E E Cornell-Dubilier,
3A4 39,44 183 1A6 1F5G 1619 ® Mallory, Aerovox,
ea 6S8GT 47 258 1B5 1GAGT 1626 Sprague, Solar. Filter Condensers
A 50 4828 1D5GT  1G6GT  E1148 —ten fast moving fiters FREE eaeh
4AGG 71A 483 107 1H4G 7193 with eac ubes. 1B3GT S0AS
c 4 6C4 6X5GT 30 33 35ZAGT 38 VT-52 58 89 2A3 307A
35W4 6F8GT 14X7 31 34 36 39 56 76 HY-615 3508
ea. 35Z5GT 6SD7GT 25Z6GT 32 35 37 46 57 80 2A4 371B
c 6AGS5 6BAS 6H6 6SA7GT  6U6G 12AUS 12K8GT  25X6 §°514 &gA
49 384 6AKS 6BDS6 6HEGT 6SC7IGT 6U6GT 12AU7 12S8GT 35B5 627 o7
ea. 3V4 6ALS 6BE6 615 6SG7 sU7G 12AX7 12SATGT  35C5 tBGeG 807
1€5 SWAGT 6AQ5 6BH6 6J5GT 6SGIGT SU7GT 12BA6 12SF5 35Z6GT  [2BS 1%
1C6 5X4G 6ARS 6BJ6 16 6SH7 E6VEGT 12BA7 12SF7 50B5 43 537
14 5Y3GT 6ASS 6C5 176 6sJ7 6W4 12BE6 12SH7GT  50C5 cUs 864
1R5 5Y4G 6ATS 6C8G 6JIGT 6SJIGT 6X4 12F5GT 12SN7GT  50Y6 198G6G 1MTLIGT
155 6AB4 6AU6 6D6 6K6GT 6SL7GT 6X5GT 12H6 12SRIGT 51 RR 34 117NIGT
1U5 6ACH 6A8G 6FSGT 6K7GT 6SKIGT 6Z4 12J5GT 1629 (eye) 77 RK.35 117P7GT
245 6ACS 6ASGT 6F6GT 6KSGT €SQ7GT 12A8GT 12J7GT 24A 78 :
247 6ACSGT 6B6 G6 6P5GT 6SR7 12AT6 12K7GT  25L6GT 85 o
1LA4 5V4 6ARS 6D8G €SS7 6Z7G 7€6 L7 10Y 128G7 20 43
c 1LE3 5Z3 6ASS5 6F5 6SU7 7A4 7E5 N7 12A7 128J7GT 32L7GT S50L6GT
1Q5GT  5Z4 6AVE 6F8G 6Q7GT  7A6 7E6 7Q7 12AT7 12SK7GT 35/51 53
1IT5GT  6A8 6B4G 6K7G 6T7G 7A7 7E7 757 12AV6 12517 35L6GT 75
ea. 1iv 6ACT 6BA7 6R7 6T8 7B5 7F7 17 12BF6 vsarer 38 84/6Z4
1C5GT  6AJS 6B8 €S8 U7 786 7G7 v7 12C8 Q 40 11723
0z4 1A7GT 2B7 6AKS 6C6 6SF5GT 6W7G 7B8 TH7 TW7 12J5 1273 41 VR150
1A5GT 1C7G 5U4G 6ALS 6D8 6SN7IGT 6Y6G 7C4 77 7Y4 12Q7GT 1978 42 XXL
1A3 1LB4  1LNS  2C34 3523 6BF6 6S7G  7C5 14A5 14B8 14J7 14X7 2050 81
1AB5S 1LC5 1N5GT 2V3G 3LF4  6J8G  6SUZGT 12A6 14A7 14E6 14N7  14Y4 2051 83
1AD5 1LCé 1P5GT 2X2 4A6G  6L6G  7A8 12BF6 14AF7 14E7 14Q7 35Y4 50C6 117Z6GT
1H5GT 1LH4 1S4 2525 6B7 6L6 7C4 14A4 14B6 14H7 14W7 45 70L7GT 9001
1LAG6 Less than 50 tubes, 5c per tube extra. xXXB

Individually boxed—Standard factory guarantee.

50L6, 3525, 12SK7,
125Q7, 128A7...5 tubes for

2.19

Miniature tubes 12AT6, 12BA6,
12BE6, 35W4, 50B5. . .5 tubes for

11.89

1R5, 1S5, 1T4, 3V4 Battery

$1.49

3-Way Portable Tube Kit, 117Z3,

$1.99

SPECIAL—CONDENSER KITS
Kit of 25 BY-PASS CONDENSERS
best assorted brands and sizes
Kit of 50 BY-PASS CONDENSERS

$1.75

very best, assorted sizes 3.25
Kit of 50 MICA CONDENSERS
complete ;- v iR e T S 2.79

la.ootresllstors—lpacked in a box IRC etc.
est values only—1/, watt, 1 watt,
2 watt., i i e e b i a ' $1.98
SELENIUM RECTIFIERS
79¢

gtandard 100 mil.
PUSH-BACK WIRE 100-ft. rolls 39C each

VOLUME CONTROLS

10 or more Price
VERY BEST BRANDS Each Each
%2 meg. or 1 meg. or 1/10 meg.

) with sfwitti’h;long slttaft 29¢ 35¢
meg. for —
swugch.olon: sﬁgtse > 29¢ 35¢

V2 meg., 1 meg., 1/10 meg. or 2
meg., long shaft, less switch

16¢ 19¢

Special on No.47 Pilot Lights Only—

100 Bulbs...$3.95 Box of 10...49¢
PILOT LIGHTS—100 BULBS $490

1 box ol’

10 bu SR e D AE

No. 40 G <15 Amps. No. 44 6-8 V. 25 Amps.

No. 41 2.5 V.50 Amps. | No. 46 6-8 V. 25 Amps.
No. 517 6-8 V.20 Amps.

6-FT.
Appliance Cord,

LINE CORDS
up | Good Rubber with

March, 1950

to1.,000 watts, 1 plug.

rubber plug 10 for $'|.25
5 for 35 99¢

x:piianceth Cord as |Underwriters’ Ap-
above, wi proved.
ULlabel5for$1.29 |T0tor,.... . $1.69

PREMIER RADIO TUBE COMPANY

551 West Randelph St., Chicago 6, Il

Phone: Andover 3-1590
“Your Tube Source Since 1926

005 mfd. 1600 WV
008 mfd. 1600 WV
.01 mfd. 1600 WV

-

15¢e..

VARIABLE COMDENSERS

Two gang for superhet Star dard 4’ shaft

Tube Special...4 tubes for 1U5,3V4,1R5,1T4. . ... ... all forvbedd | | ... ..
10BPATV $” 95 121.P4 24 95 354, 1T4, 1S5, 1R5 $] 49 50A5, 35Y4, 14A7, 14B6, $2 95
Tube. Each . each$ JT N 4 tubes for 140Q7....... ... 5 tubes for
30—450 V with 2 30-20—15( V. 29
Best Quality SPEAKERS Ainico 5 Pm F".TER CONDENSERS v ety ca: 33c
10 o more Price -8=A450 V-§ 40-30—15¢ e §3§
Each 3 40-40—150 . 39¢
.05 Very best brands | 10 or Iore 8 ;g go—us»( . 39¢
g 95c -%1- Freshatock |sidicoune| NIV e MO =
60-60—158 V... ...l .. 39
¥u". 8%, 4"—95¢ - $1.05 g 10- 1u—15%w?r.lf'.“g voits - ea. 24c  2016-16—350 V Sprague - 39c
(Panacoannoaacanas $1.49. .. ... 10-10-102-150 V. ::: 29 et G AR prArERApRanC 1 L
8 rH: I8 a 080000800640 16—150 V.. ea. 23¢ Cathode Condensers
Utah Speaker Baffl mplet 450 Working Volts 20—150 V.. ea. 25¢ 25 V
for 8’ speakers and smaller. . ... .. 8450 ¥ ............. en. 2le  30=—150 V.. ea. 29¢ 20-20—23 V
............... 25 10450 V.. ... . 1l . llea.24c 40—150 V........ ea. 2%¢  20-20-20-=25 V
R I S 10—450 V w/20-20—25 V ca. 29¢  15-15—-150 V' ea. 29¢ 5V .
Jobbers: write for quantity prices. %g::go ¥ """""""""" ea- §gz %82%8_%23 \ibandacoanans 24" §§:§: ¥
3p—a50 V.00 ea. 43¢ 20-20-20—150 V ‘o, 39¢ 10025 V.
lF TRANSFORMERS WESTON DC VOLTMETER 0-15, 0-600 BY PASS CONDI'NSERS
Standard Replacement volts, 500 mlcroamp move- = s
Regular size 2. 29¢ ment $3 49 100 Condensers assorted 5.95
Midget " ea. 3¢ Gsciliator Coils for any 5 tube in package. . . ... . $ 9 P
Red Hot Vibrator Special. 4- -prong, small | AC-DC .. .. ... 19. |- ea. 6c | .00n5
size Universal, fits 80%, of all jobs. ea. 3¢ | RF and Antenna Coils. -002 ea. 6c | .00025
Jobbers: Write for quantity price. Standard Broadcast Band 29¢ ea. '825 600 V ::' !';z '5%%02‘5"“, 600 V. 65 E
4 PRONG VIBRATORS—VERY BEST BRANDS OUTPUT TRANSFORMERS 02 “ea. 7c | 250 mmit{ MICA C
Standard replace- For 5016 =3 .05 ea. 8¢ | 100 mm/
ment-—Sensational Value $1 29 e e;:c 39c € -1 ¢a. 9¢ | 50 mmf I
5 ) 400-VOLT BY-PASS COMDENSERS
OCTAL SOCKETS... ... ... 10 for 49¢ For 6V6, 6F6, 3Q5 05 mfd .....ea. 6¢c
MINIATURE TUBE SOCKETS' 10 for 45¢ | _ete. * 45¢ea S el e @
Standard replacement crystal 25mfd. . ... ea. 10c
cartridge. Each . $1 39 ggliEgsettglgzg; ;I:2159§FORMER SPECIAL | “'5 md. ea.
Nylon 1J CARTRIDGE ..$2.59 (while they last) 98¢ ca. BUFFER CONDENSEPS L

TV PARTS

TV Antennas:

Conical price leader with 8-
World's Best Delux Conical with 9-ft.

nd heavy cast fittings
HI Lo tolded dipole array,
300-ohm line $1.52 per 100 it.

Horizontal output. RCA Type Flyback

Discriminator Transformers

TV Screen Filters with suction :ups

—best quality IND. BOX
highest re-sale value

69c¢

ft. mast. .......... $5.75
mast

................ .95

f-ft. mast.......... .95

514 95 per 1000 ftt.

...... $3.45 ea.

..... ea.

ios $1.17

ED for; 127 . 1.95

....... 167.. ..... 2.55

deposit

Rated accounts—10 days—:all others 20%

with order, balance COD.

50c handling charge for orders less than $5.00
All shipments FOB Chicago. Prompt atiention paid

to foreign orders.

ORDER T

ODAY. Our parts and

tubes are warranted to be 10€%, repiacements for the
prototypes In the listings above. Satistaction Guar-
anteed. To speed up dellvery, slgn your order and

your remittance

wit
CURRENT ADVERTISED PRICES APPLY.

www.americanradiohistorv.com
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ATTENTION
AERONAUTICAL RADIO MEN!

MiE-149-H, brand new, ori ack, 400 ADF_ In-
VETEOT ‘While small quan(ftyp sts 24 15327 50
YICTORY GIRL AN/CRT -3, new, complete, dual fre%
AP0 TeSIGC . . ..

ILS INSTALLATION PARTS
HG-\ZZ U, dual coax w/PL-284 each end.

appx 20' long
Angle Adapters, dual coax, -293
n A Recr. Plug with 10 coded approved leads. 6' tn

h--m. appx. 47/ lon
rH!T.P.I.LATlON BAGS for J-box and I-101- C. includes
hardware, barrter term. strip and ‘3D 250 non-
polarlzed 1250 mfd, cond. to shunt lndlcamr .$3.50
R-89 RECR. less tubes & covers, huy for part $2.95
INDICATOH -101-C, new

OTE: These are just a few of o
lf you don't see it here, ask for it!

ATTENTION, MARINE RADIOMEN!

. “MARINER'" XMTR. 100 to 125 W. RF to
. 90 modulated. 4 chan. xtal, cont.. 12 or
24' V input (specify voltage & freq., when ordering)
na., connecting cord. xtals. tubes (813 finall.

. Controls are

$7.5
items.

eronautical

any antenna. Built-in recr. break-in_relay in addition
to ant. switching relay. Panel has RF curr. meter &
total curr. meter. This xmtr. built from $1200 govt.
cost surplus We offer it at the astounding g)ru-e oé
2) 6. L "MARINER" RECR., specify 12 or 24 V DC.
BFO ON-OFF, AVC-MVC. long wave, Broadcast, Ma-
rine. Short Wave. A heautiful conversion of a doggone
good Navy surplus recr., entirely new front panel.
vernier on-the-nose resetting tuner, all controls on
front panel, no plugs needed, ready to 9 50
BO i ii e amar et .
(3) DU-1 Manual Direction Flnder, specify 12 or 24
Converted for Marine band, still retains half of Broad
cast band and all the ththouse and beacon band.
2-tube pre-amplifier. No. true bear-
ing immediately. ariner'’ or
any other recelver. NE $32.50
{4) BC-223 TR ANSMITTER wat Bran
With used 12 v Dynamotor PE-55, connecting cable
4 marine freq. xtals, mike. Specll‘y freq 50
5) 12 V, A M TOR FOR 100 watt xmtr, DVI 42
twozgl(x)tputs 1030 V @ 215 ma. for final, and 515
ma

( ) PE 55 DYNAMOTOR 12 V for BC 223, 500 V @
w/relay, filter. XC, USED...... $9.95
(7) 1C:02NNECT|NG CORD “with plugs, 10’ long. I;E-.)“)

12 V input, output

80° amh:gmty.
TN,

ma, NEW. ... ... ............
S DYNAMOTOR. é% V input, output 62’) V %

100 watt xmtr (dyna

g us
(10) 24 V DYNAMOTOR FOR
r‘l;oté?r of DY-12/ART-13) 1150 V @ 350 ma. pluss 4()0

400 ma. NEW

MODULATOR BC-456. New, orig. pack.
Excellent used
Used, less tubes and top cover. ...
Add for DM-33 dyn.,

AN RF & AF SIGNAL TRACER FOR 79¢l
BZ-5. Tiny dual! vibrator., 4 V DC in, 2 V AC out,
at 1700 cps. Harmonics to 40 mc. Use as tubeless
tone osc. for code or MCW., NEW.

LOOK WHAT $2.65 WILL BUY!

6 V. DYNAMOTOR. Very low battery drain Multi-
Ple windings! 250 v DC @ 100 to ! v DC @
50 ma. Second winding gives 190v DC @ ’70 ma

No brushes to add or shift around! No mechanical
work! Complete dope sheet furnished, connections, ete.
BRAND SPANKING NEW! $2.65
CITIZEN'S BAND ANTENNA w/dirgctor, radiator, re-
flector, hardware. PAIR for 98¢
COIL KIT. 125 all new coils! Contains IF cans, tun-
ers, chokes, less than 2c per un

A real treasure chest for.................. $2.19
SCOTT HI-FI OUTPUT TRANSFORMER. Essentially
flat 20-20,000 cy, 25 w, hermetically sealed. Im-
pedance 5000 ohms pri., CT secondaries 600 and
60 ohms. th|s providing 150 and 15 ohm secondarIES
also. .$1.89
METALLIC MINE DETECTOR SCR-625 with BA- 38
battery. For non-ferrous or ferrous metals. Also nper-
ates under water. Brand new, export packed .$39.50

3.DIGIT resettable Veeder-Root counter with leoc
lamp assembly, wafer switch. nice case. NEW.
Willard 2-V wet cell battery, new, 20AH... ..
RG-8/U NEW. Cut to order at $4.95 per 100 100 ft.

ATTENTION, EXPORTERS!

80-375 E. NEW. ORI EXPORT PACKED. COM-
PLETE . ariie iamciiifloiiE e o o ceosacatsanuoens $75.00
RA- 34 RECTIFIER for C or modified BC-375: in-
ut 115 or 230v at 60 cy FIltered DC outputs 1000

350 ma and 1 ma. AC output: 12 4.5
amps All of t.hese unlt. have heen completely
checked out, guaranteed operative, with spare<s ca;)les

B .SBC

and tech manual 00

BC-191 XMTR UNIT,
BC-37S XMTR UNIT, EXCELLENT US
W ll_check out and guarantee these unlts fnr $10 exira.
Tunmg Units & Antenna Loading Coil for BC-191 or
B-375. EXCELLENT USED $1.95

USED, AS IS . ... ... ... e 98¢

WANTED! Your Spare Surplus Equipment and
Tubes] Dynamotors, Recrs, Smtrs, Test Equipment.
Send list, stating conditlon and your rock bottom

i ELECTRONICS

G-LI
1260 S. Alvarado St. Los Angeles 6, Cal.

All Prices F.0.B. L. A. Callf. Buyers add Sales Tax.
SEND FOR OUR LATEST CATALOGUE!

EXCELLENT USE

SCHEMATICS—CONVERSIONS
FOR SURPLUS GEAR
PARTIAL LIST:

NEW BC-433-G Conversjon
R-5/ARN-7 Conversion $2.00
ARC-4 schematic, parts, cabling $1.00
Another $2.00 for 2-meter AC conversion with
all specs., tune-up, color-coded wiring diagrams.
®C-375-E original schematic, tuning units,
complete parts list, values, characteristics, clr-
cuit_ functions, plate and ant. curnnts 2,0

BC-645 original and conversion ..%51 00
ARC-5 schematics, all units . .%2.00
SCR.-522.A, AM, and € schematics. parts lists
with circuit functions, explanation of dlﬂer-
ences, chart for xtal selection. $2.00
Please remit with order. We pay pos(a . send
28c and stamped addressed envelope for com-
prehensive list, cross-indexed for BC and SCR.
Includes chart explaining code used in Army-

Navy nomenclature.
345%; N, PALM DRivr
BEVERLY HILLS, CALIF,

. .$2.00

R. E,
GOODHEART
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0830 (Continued from page 98) Lalli\olre gKax-achi 6.075
Lond GVT ela
onden SYe 31180 (NMorTh) Beirut (Radio Liban)  8.030V
. GRH 9828 1020V Addis Ababa g;A 1g.gggv
Hanhow 19.2¢80 1025 Ed(rcné:?{t;n VED 8.265
(Peki Rel ela
Nanking.  © av) o730 1030 Delhi (AIR-T’Q VUD5  15.290
N (Pi‘kisng Relay) W. Europe) VUDI1 11.850
ort! hensi 9.040V
(Peking Relay) Delhi (AIR) VUD9 11.790
North Shensi 7.500A VUD4 9.630
(Peking Relay) vUD8  7.275
Harbin, Manchuria 7.100 vubDIl0 7.325
(Peking Relay) VvUD7 6.190
s Rbay) 6.1004 VUDS  5.408
eking Rela 5
I M S B
e, 1 !
vUDI1 {;?gg Calcutta (Del- VUC3 4.880
() Vi‘e’xbnAal;ia DTS 15.280 thi: Rel?s)lh vg% 3.305
1. adras (Delhi V 7.260
Statione, ﬁunich Relay) VvUM2 4.920
0835 Lo(nrdo;\‘A) GST 21.550 sriﬂi’zafi {{SS)hmir 4.865
o elay
0850 Colombo Zo1 4.897V (TO) Vatican City HVJ 17.445
0800 London (Radio GSK  26.100 {To S. Asia and
. Mool 611 18,200
l . lo e, ourne .
g%&)c 15_13g (ARix-Ax::ta(; VLA4 11.850
15.11
«S) - - gg‘% 3-510 (To W: NA) %gg 11.810
(’(g%c ‘])znﬁay_ 3 GEEEER (NSS) Vancouver CKFX ggég
s Radio(llgswsresl) %{’)45 ﬁthensh T 15.345
aigon (Radio FZS4 11.780 unic 15.280
France Asie) (NS-I) Addis Ababa ETB 15.032v
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