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PEOPLE WON'T LOOK FOR YOU TO GIVE YOU

RADIO AND TELEVISION SERVICE BUSINESS. ..
\\ 1

3
&44%(16 YOU'RE PRETTIER @? THAN YOUR COMPETITOR OR

/7

/

Wﬂ YOU EMPLOY MORE MEN @é?@ (D@@‘@’ OR

S —
ﬁ’emwe YOU HAVE FLASHIER TRUCKS - / "7 ™™™ —

e \J A4

BUTI m s THEY WILL LOOK FOR YOU AND GIVE YOU

MORE BUSINESS* IF YOU ARE A

BONDED ELECTRONIC TECHNICIAN

M YOU'LL KEEP THE BUSINESS IF YOU USE

~4
QUALITY RADIO AND TELEVISION TUBES

BETTER ASK YOUR RAYTHEON TUBE DISTRIBUTOR IF YOU CAN
QUALIFY FOR THIS EXCLUSIVE SALES STIMULATOR

%1n a recent survey Raytheon Bonded Electronic
Technicians indicated that the Raytheon Bonded
Program boosts their volume and profit at least
10 per cent.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE

www americanradiohistorv com
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My Training Leads

BROADCASTING: Chief Tech-
nician, Chief Operator, Power
Monitor, Remote Control Oper-
ator. SHIP AND HARLBOR

RADIO: Chief Operator, Radio-
telephone Operator. GOVIRN-

MENT RADIO: Operator in
Arm_\*, Navy, Coast Guard, Ior-

try Service Dispatcher. POLICE
]\ ADIO: Transmitter Operator,
Service Technician. AVIATION
RADIO: Plane Radio Operator,
Airport Transmitter Operator.
TELEVISION: Pickup Operator,
Voice Transmitter Operator, TV
Technician.

“Amemployed as trans-
mitter engineer-studio

i yperator at KPA
N - Most important day of
/ my life wus when [ en-

rolled with NRI.
Elmer Frewaldt, M 1d1
son, S. Dak.

A former emplover
oy

A«,L

recommended National
Radio Institute traiming
to me. Now employed
as transmitter operator
in Harvisburg.”—Albert B

Herr, New Cumber- é‘:j

land, Pa.

i “Am with WCOC.
Happy with my job.

£ NRI course can't be
amy, «= bent. Passed exam for

e 1st class Radio- phone

license with no trouble.”
@K\*

Yo

—Jesse W. Parker,
Meridian, Miss.

Practicin

Use parts | sei for

You Build THIS
TRANSMITTER

Parfs I Send

i

i ll didnoL know a
about Radio before [

enrolled for your train-
ing. Now [ have a job
as Studio Engineer at
RadioStation KMMJ.”
Central

—DBill Delzell,
City, Nebr.
‘“‘Aly position with
WNBT is video control
engineer on the RCA
color project. | owe u
lot of my success to_
vour textbooks.”’
Warren Deem, Mal-
verne, N. Y.

AVAILABLE TO

VETERANS

UNDER G.l. BILLS

!i'?x

If you prefer a career in
Radio-Television Servicing,
I'll train you at home for it.
il Course includes many Kits
4 of parts. My book shows
§ that many make $10, $15 a
4. week EXTRA fixing sets

g7 while training,

The Communication Course I offer
you is backed by NRI’s 40 year
record of training men at home.
My well-illustrated lessons give
vou the basic principles you must
have to assure success. My skillfully de-
veloped kits “bring to life” what you
learn from my lessons, give you practical
experience on circuits common to BOTH
Radio and Television. You build the
low-power Broadcasting Transmitter
shown above (at left). You put this
station “on the air,” and conduet pro-
cedures required of Broadcasting Station
operators. My book shows other valuable
equipment you build and keep.

Television’s Rapid Growth
Making Good Jobs, Prosperity

Radio is bigger than ever with over 3000
Broadcasting Stations on the air making
good jobs for Chief Operators, Recording
and Remote Control Operators. Power
Monitors, Technicians, ete. Now there's
Television, too. About 200 TV Stations are
on the air with many more being built,
construction of hundreds of additional sta-
tions authorized, and new TV Station ap-
plieations being filed every month. Think
of the demand this is creating from coast
to coast for Pickup and Voice Trans-

write in date
of discharge.....

VET

RADIO & TELEVISION NEWS is published monthly by Ziff-Davis Publishing Company,
Entcred as second-class maiter July 21, 194 it

Chicago 1, Ill.
ment, Ottawa, Ca
Union_countries 54,5

Union countries Q(‘\ 503

a8 second-class matter.

the Post Office, Chicago, Til.,
SUBSCRIPTION RATES: Radio & Television News—one year U. S.
all other foreigm countries §§
all other foreign countrics $7.00.

Radio-Flcctronic Engineering Edition—One year U. S.
Postmaster—Please return undelivered copies under form 3589 0 64 E. Lake St..

William B. Ziff,

g Mr.J. E SMITH PreSIdenf, Depf. 4DE

! National Radio Institute, Washington 9, D. C.
¥ Mail me 64-page Book FREE. (No salesman will call. Please
: write plainly.)

]

' Name......

]

B AdAress. .

]

E City.... e ZomeL

]

1

L]

1

a

Chairman of the BO'lld (1916- 1‘))’})
under the act of March 3, 3
and pOSSESSIONs,
and possessions,

mitter Operators, Re- |
mote Control Oper-
ators, Service and ‘i
Maintenance Tech-
nicians, ete. Mail
Coupon. Find out,
without obligation,
what I offer. NRI

training can assure -
you more of the better o
things of life; can help i

you qualify for high
pav and promotion
when times are good,
enjoy greater security
when jobs arc scarce. Progressive, am-
bitious men consider Radio-TV an out-
standing tield for their life's work. My
64-page book, “How to Be a Success in
Radio-Television,” gives important facts
about America’s fast growing industry,
details of job opportunities, tells about
kits I furnish for practical experience,
shows what my graduates are doing and
earning. You don't have to leave home or
give up vour job to take NRI courses. You
learn at home in your spare time, at low cost,
on terms as low as $5 a month, Many of
my graduates make more than the total
cost of my training in just two weeks.
Mail coupon now. J. E. SMITH, President,
National Radio Institute, Dept. 4DE

Washington 9, D. C. OUR 40th YEAR.

PRESIDENT,
Nationat Radio fnstitute
For 40 years, the leader in

training men at homo,

_State.........

at 64 F.

Lake
y Post Office Depart-
1a ‘1»4 00; Pan-American

St.,
1879. Auth
and
and Cunada $6.00: Pan-Amertean
Chicago 1, Il
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COVER PHOTO: Walter Schott assem-
bles the Walsco Model 4450 u.h.f. cor-
ner reflector out in sunny California.
Company’s u.h.f. converter is shown
atop the television set in foreground.
(Ektachrome by Peter ], Samerjan)

- Radio-TV Service Industry News

F-DAVIS PUBLISHING DOMPANY

RADI|/

jirdf in raJio -

fe/euid fon - auJio - e/ech'onicd

TELEV

Average Paid Circulation over 230,000

u. S Pat Off.

Radio News Trademsrk Reg. U, S. Pat. Office @ Television News Trademark Reg. U. 8. Pa: Offi
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The Auto-Tone.. ... gD Ed. C. Miller 54
Impedance Matching of Multiple Speakers._-._.__.... Sherman H. Hubelbank 56
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NOW ..from one of‘vt'he foremost

Electronic training cepters of its kind

Learn

ELEVISIO

RADIO-ELECTRONICS

MAIL COUPON TODAY for valuable
free publication showing how and
where real money is being made in
Television—and how you may prepare
to break into this promising field. A o

Build and operate
scores of interesting
circuits from these

shipments \
of electronic
parts. Over

By-Doing experience.

300

r-m----

Looking for a chance to earn REAL MONEY ... to get a really interesting job
or your own business . .
your future is tied in with one of America’s promising opportunity fields? Then
mail the coupon at once. Find out about a training method that thousands of
graduates PROVE is one of today's most EFFECTIVE WAYS to learn Television-
Radio-Electronics—America’s great, billion dollar opportunity field.

Now you can have your own HOME LABORATORY

Using the D.T.I. Way, no previous technical experience is needed. You can get (1) laboratory
type training at home in your spare time—or (2) full time training in one of the nation's finest
TV-Radio-Electronic training laboratories. The home method includes EVERYTHING YOU NEED
to Learn-By-Doing. You work over 300 experiments from 16 shipments of quality parts which
'you keep. This even includes building and keeping the valuable commercial-type test equipment
shown to the right—ideal for helping you earn while you learn. You also get easy-'o-read
well-illustrated lessons. And to help you master important fundamentals faster, easier, better,
'you get D.T.l.'s remarkable and exclusive home training advantage—Learn-By-Seeing HOME

MOVIES.

‘Why not get ALL the facts about D.T.l.'s wonderful training program ... about the effective
Employment Service available to all graduates . . . about the special advantages that may be
yours if called to military service? Mail coupen today. We believe the late facts we have for
you are really going to surprise you.

D.T.I. has purchased and now occupies this large,

projects

. to enjoy the satisfaction that comes from knowing

Jewel
Bearing
MULTI-
METER

High @ 5)NCH

Quality V. "scopPE"s

OSCILLO-
SCOPE

a "must’’ for

TV service

Muail Coupon TODAY!

BELOW: New Home of D.T.I.

Learn

modern, daylight building devoted exclusively to

one of the finest TV-Radio-Electronic Training :
Centers of its kind, This now locates all of by Seeing
our training operations under one roof MOTION
—to serve you even better. PICTURES

at home

Build and keep this BIG DTI
Engineered TV set—easily
converted to U.H.F. (DTl offers
another home training, but
without the TV set.)

AFFILIATED WITH

Apt

DeFOREST’S TRAINING, INC.

Zone._ State___.___

DEVRY TECHNICAL INSTITUTE

4141 BELMONT AVE., CHICAGO 41, ILL. Dept. RN-4-K
| would like your Opportunity News Bulletin showing *89
Ways To Earn Money in Television-Radio-Electronics’; also,
complefe facts about the training opportunity made possible
by your organization,

Name

Address.

City

0 o Y S o S OGS S S AN B N S B B D TR N

April, 1954

l
| | -
i ' - .
B D:VRY TECHNICAL INSTITUTE
[ |
| |
J

CHICAGO 41, ILLINOIS
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MICKEY
MANTLE

Westinghouse
EAGUE LEADERS |

AND DEALERS AID CONTEST

)

You never saw such an easy contest! Just fill in the
names of the teams which were leading each major
league on August 1, 1953. Then you have the first leg
on the $1,000 CASH First Prize in the exciting League
Leaders and Dealer Aid Contest.

Fill in the Entry Blank on the opposite page. Have
your distributor salesman certify that you have pur-
chased 25 Westinghouse Receiving Tubes OR 1 West-
inghouse Picture Tube. And mail your Entry Blank

ET-95049

you CAN BE SURE...IF n"s'

NOW! An early entry can win one of the big prizes
for you.

After naming League Leaders on August 1, 1953,
write your answer to the cartoon situation pictured on
the Entry Blank. Winners will be judged on the basis
of correctness of team selection, and aptness, orig-
inality and effectiveness of cartoon solution.

Enter as often as you wish. The more entries you
submit, the better chance you have at the 209 Big Cash
and Merchandise Prizes. Ask your distributor sales-
man for additional entry blanks. He will be glad to
sign them when he takes your tube order.

g o e e

M RELIATRON TUBES

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

- e T

6 RADIO & TELEVISION NEWS
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N PRIZES...

209 PRIZES FOR SMART SERVICE MEN
2ND PRIZE=— %700 in YOUR Choice of Merchandise
3RD PRIZE — %400 in Merchandise YOU Select
4™ PRIZE—$300 YOU Choose the Merchandise

FIRST, SECOND, THIRD AND FOURTH PRIZE WINNERS WILL MEET MICKEY MANTLE OR STAN
MUSIAL IN THE BIG PRIZE AWARD DINNER WESTINGHOUSE HAS PLANNED FOR YOU IN NEW YORK

5 Fifth Prizes of $140 Each in Merchandise ® 30 Seventh Prizes of $35 Each in Merchandise
20 Sixth Prizes of $70 Each in Merchandise ® 50 Eighth Prizes of $20 Each in Merchandise
100 Ninth Prizes of $15 Each in Merchandise

FILL IN THIS ENTRY BLANK TODAY!

26606060 0600000000600 000600000000000000s0000000s0 ..CCC.....l............C.C..C.....CCQC.:

E 1. League Leaders on August Tst, 1953, were: .
5 AMERICAN LEAGUE NATIONAL LEAGUE ALLTHAT MONEY :
M TO REPLACE THIS X
: I | | :
. l—_n' .
L 2 Hore dy WIINGS - :
. Here is what 1 would say to the lady in the Cartoon AN ﬂ :
: ETACH AN ADDITIONAL SHEET OF PAPER [F NECESSARY—100 WORDS:MAXIMUM) :
0 MY NAME «ooovreereroeeeeesseeseseses e sssesesssssssessssssessssssssssses i = -
: SHOP NAME ..ot ssssssssessesstesse s sssessnens
: T 5 O N O s oe THIS SPACE FOR DISTRIBUTOR SALESMAN’S s
. el 1 2SO STATE.nonorereenen SESUUFHSEILIN .
. I certify this Entry Blank has been qualified °
. by the purchase of {25 Westinghouse Receiving :
: Tubes) (1 Westinghouse Picture Tube) .
. SEND ALL ENTRIES TO: 5
E Box 610, Grand Central Station, New York 17, New York .
: S 50 9 006 0006006000000 00000000800 000800808000 2 5 5 5 0 0068560605600 00000 % e 0 8 0 586850658058 06800080 000 aoe s b :
April, 1954 7
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COMPOUND
DIFFRACTION
PROJECTOR"

Public Address
Loudspeaker System

sefting new standards for
VOICE PENETRATION .
AND MUSICASTING

@ Greatly outperforms comparably sized
reentrant horns

@ Tremendous penetrating power and
coverage at very low unit energy cost

@ Exclusive E-V coaxial design and
diffraction principle

@ Peak-free response +5 db to 10,000 cps

@ Delivers 2V2 octaves more musical range

@ Weather-proof, blast-proof, splash-proof
Virtvally indestructible

Model 848 CDP. 25 watts. 16 ohms.
Net, $39.00

List Price, $65.00

COMPARE
POLAR PATTERN
Sound distribution
of CDP exceeds 120°
at all frequencies up
to 10,000 cps.

COMPARE
RESPONSE AND
EFFICIENCY ‘

Note extended high Iifmuwe A1 ~£8r
frequency range of +?/:)j e ]
CDP. Response is ” 3

smooth, peak-free ’V
+5 db to 10,000 cps. H

TORC 15KC

*Pat. Pend.”

106 500 ERC SKC

Write for Free
Bulletin No. 197

4 ®
/ Yor1Cs,
410 CARROL ST. = BUCHANAN, MICHIGAN

Export: 13 E. 40th St., New York 16, U. S. A. Cables: Arlab

THE EDITOR

HOW LOW WILL HI-FI GO?

N OUR September, 1953 issue we

commented on the misuse of the term
“hi-fi” arnd the attendent confusion
that certainly exists in the minds of the
high-fidelity purchaser. We recently
attended the Los Angeles Audio Fiesta
and were among some 25,000 who put
in an appearance at this highly success-
ful audio show. We came away with a

"mixed feeling of frustration and satis-

faction. For the most part, high-fi-
delity was properly demonstrated to
the audiophile but in too many cases
noise supplanted music to a great de-
gree. In fact, there were some exhibi-

‘tors who delighted in blasting their

prospects from their very doors.
Broken glass replaced music in too
many cases and the beat of the tom-
tom was reproduced through various
loudspeaker systems as being repre-
sentative of true high-fidelity.

Perhaps the most shocking misuse
of claims to high-fidelity was found in
some literature which stated, “Here are
the features a true high-fidelity instru-
ment must have. Only when you have
all of these features, balanced elec-
tronically, acoustically, and harmoni-
cally, will you achieve the full richness
of high- ﬁdehty reproductlon of your
records.”

The literature displayed a block table
on which were compared the features
of recorder “X” with six other similar
record players. The following are the
so-called features claimed by the
manufacturer to be essential to true
high-fidelity reproduction:

1. Reasonably priced.

2. Magnetic cartridge pickup.

3. Sapphire styli.

4. Compensated preamplifier
high-fidelity magnetic cartridges.

5. Minimum five-watt amplifier.

6. Three or more speakers.

7. Frequency response at least 50 to
15,000 cps.

8. Four-pole motor.

9. “X” high-fidelity automatic three-
speed changer.

For the sake of clarification and in
fairness to the gullible audiophile, we
will take each of these “features” and
analyze them for what they are worth.

1. Reasonably priced: Since when
does a record player ($149.50) have to
be reasonably priced in order to be a
true high-fidelity instrument? Does
this mean that the purchaser should
not wisely spend more money to ob-
tain really fine equipment?

2. Magnetic cartridge pickup: In
spite of the fact that magnetic car-
tridges have earned an enviable re-
putation, one cannot claim that they
are essential, as does this advertiser,

for

www americanradiohistorvy com

for a high-fidelity instrument. Several
capacitive, crystal, and ceramic type
cartridges are capable of producing
high-fidelity.

3. Sapphire styli: What a ridiculous
claim this is. Since when is a record
player limited to sapphire styli? Per-
haps the manufacturer has never heard
of the advantage of using the diamond?

4. Compensated preamplifier for
high-fidelity magnetic cartridges:
Shades of amplitude! Of course this
would be required for any magnetic
cartridge. The table shows this as a
“feature” and lists only one other com-
petitor as having this feature but
startlingly we see that manufacturer
“X” and the competitor are the only
ones listing magnetic cartridges.

5. Minimum five-watt amplifier : This
“feature” just squeezes by the bare re-
quirements of power for an audio am-
plifier capable of giving satisfactory
dynamic performance. We'd much
prefer the ad to state that they had
an eight-watt amplifier (if they did)
rather than to ballyhoo the rating as a
feature.

6. Three or more speakers: This
claim, of course, is utterly ridiculous
and any high-fidelity fan who has been
properly informed knows full well that
a single wide-range loudspeaker having
a large enough cone to properly re-
produce clean bass is certainly far more
effective than an assortment of small
speakers clustered in a small box. How
about any good coaxial ?

7. Frequency response at least 50 to
15,000 cps: This “feature”. hds been so
widely misused that for ail practical
purposes it has become useless. The
audio man well knows that even very
inexpensive audio amplifiers today, us-
ing proper amounts of feedback and
using cheap output transformers, can,
as far as the amplifier itself is con-
cerned, give a frequency range of 50 to
15,000 cps. The “feature” implies that
the entire chain of components compris-
ing the instrument is capable of this re-
sponse. There is no reference, however,
to the amount of distortion, ete. and
without these there can be no measure
of high-fidelity.

8. Four-pole motor: This certainly
will come as a revelation to the audio-
phile. This new “feature” deserves but
one word of comment—phew!

9. “X” high-fidelity automatic three-
speed changer: Since when does a high-
fidelity instrument require a changer?

We must conclude, therefore, that
only one of the nine ‘“features” (as
stated by manufacturer “X”) is essen-
tial to a true high- ﬁdehty instrument.
Do you agree? . . . O.R.

RADIO & TELEVISION NEWS
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- the only COMPLETE catalog
o L for Everything in TV, Radio
and Industrial Electronics

- AwE WANE
ow ot

\ndustrial Electronics

Eve ry'hing{ llodia,'lolnvis\on and
el

.
ied Raaio
A‘ le o 80,1th
CHICAG 6800
100 N. WESTERN B one —Aymatkat 16

_ca‘l‘ﬂ‘og
No.135

954

NOEX W PAGE 261

The World’s Largest Stocks

® TV and Radio Parts " SEND FOR IT TODAY
® Test Instruments | Get ALLIED’S latest catalog—268 pages
¢ High-Fidelity Equipment o [ packed with the world's largest selection of
@ Custom TV Chassis quality equipment at lowest, money-saving

® AM, FM Tuners and Radios prices. See all the latest releases in customn TV
chassis, TV antennas and accessories; AM and
FM tuners and radios; everything in High-Fidelity
custom components; latest P. A, Systems and
accessories; recorders and supplies; Amateur

® Builders’ Kits, Supplies receivers, transmitters and station gear;
e Equipment for Industry ‘@ specialized industrial electronic equipment;
test instruments; builders’ kits; huge listings
of parts, tubes, tools, books—yaur choice
of the world’s most complete stocks

Fas,es, serv,.ce of quality equipment. ALLIED gives you

® Recorders and Supplies
® P.A. Systems, Accessories
® Amateur Station Gear

- . every buying advantage: speedy ship-
mn E’ectron’c S"pp’y (\'1 ment, expert personal help, lowest
N prices, assured satisfaction. Get the

- big 1954 ALLIED Catalog. Keep it
handy—and save time and money.
N H IN
SE El::c::t:ﬂ IECLEAD N Send for your FREE copy today.
NN HOMELOS] BUYING GUIDE P i SAVE ON EVERYTHING
ALLIED RADIO %\;}5

vitra-modern facilities

TO SERVE YOU BEST

IN ELECTRONICS

ALLIED RADIO

World’s Largest Electronic Supply House

ALLIED RADIO CORP., Dept. 1-D-4
EASY ‘PAY TERMS TV and HI-FI SPECIALISTS {100 N. Western Ave., Chicago 80, Illinois

Use ALLIED’S liberal Eosy To keep up with developments in

E - ED Catal
Payment Plan—only 109, High-Fidelity-and TV, look to [FIIS=TS EREELZEgzR05% IR NER]CaTEISq

down; 12 months to pay— ALLIED. Count on us for all the .
no carrying charge if you latest releases ond largest stocks Name
pay in 60 doys. Available of equipment.in these important
on Hi-Fi and P.A. units, fields. If it's anything in High-
recorders, TV chassis, test Fidelity or Television—we have it Address
instruments, Amateur gear. in stock! ;
City Zone State

April, 1954
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Yeur ®wn Pertalle “TV Statien”

A

For Receiver Adjustment

PHILCO

TELEVISION PATTERN GENERATOR

DEVELOPS BOTH RF
AND VIDElO OUTPUT

A Must for Areas Where
Continuous Station Broadcasts
are Not Available

Now use the dot and line patterns from the new
PHILCO Model G-8005 to check linearity, focus,
astigmatism, blooming and high voltage regula-

tion. Trouble shoot receivers on any channel, 2
through 6, or with video output. The PHILCO
G-8005 Television Pattern Generator is an

instrument especially adapted for service work

. designed to save you time.

PHILCO MODEL S-8200 3'' OSCILLOSCOPE

A sensitive, portable unit adapt-
able to either bench or field

e Er. S Look at These Philco Features . . .

FIER: DC coupled, Sensitivity—
6.05V rms/inch. Frequency
Response—0-1 mc/s within
6DB. DC coupled Vert. Amplifier
circuits and low capacity probes
facilitate video circuit trouble
shooting. Built-in voltage cali-
brator permits use as high sensi-
tivity vacuum tube voltmeter.
HORIZONTAL AMPLIFIER:
Sensitivity—0.5V rms/inch. Fre-
quency Response—10cpsto 125
KC/s within 6DB. Sweep Circuit
Frequency — Variable 15 to
30,000 cps . . . preset frequen-
cies at vertical and horizontal
sweep rates.

1. Provides new white dot
attern and either white or
lack vertical lines for &/l
cathode ray tube circuits.

2. Easy to operate: connect
Pattern  Generator  output
to TV set. Select proper test
pattern.  Accurately check
both the vertical and hori-
zontal sweep circuit
petformance.

10

,/_/ Y
PHILCOAi!

=

"nd Accessoriesz;‘_ﬁ’“ ’;

'M‘»&‘zs %.o&

””’G
e

3. External Sync. Jack im-
proves stabilization in many
special cases. Provides wide
fange operation.

4. A custom type instrument
with new and novel circuits
designed to reduce service
time in both laboratories
and service shops.

AVAILABLE THROUGH YOUR PHILCO DISTRIBUTOR
ON A NEW SPECIAL PAYMENT PLAN

PRO’x?-'Rr

OG“

RADIO & TELEVISION NEWS
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GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in the great Radio-Television-
Electronics industry when you are trained as National
Schools will train you at home!

Trained technicians are in growing demand at good pay
—in manufacturing, broadcasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipment, trains you in your spare time, right in
your own home, for these fascinating opportunities.
OUR. METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

You also .
EARN WHILE YCU LEARN receive this Rl |
Many National students pay for all or part of their train- Multitester e

ing with spare time earnings. We’ll show you how you can
do the same! Early in your training, you receive “Spare-
time Work” Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

‘Superheterodyne Receiver

LEARN BY DOING
4 Youreceive and keep all the
EREE! RADIO-TV BOOK modern equipment shown

; AND SAMPLE LESSON! above, including tubes and
o [ T.R.F. Receiver Send foday for valuable, professional qual-
’ § @ National Schools’ new, ity Multitester. No extra
Signal Generator = / Audio Oscillator illustrated Book of Oppor- charges. f
> tunity in Radio-Television- 'ﬁ‘;blb"rﬁgir«-n ]
National Schools Training is All-Embracing Electronics, and an actual S

Sample Lesson. No cost—
no obligation. Use the

coupon now—we'll
answer by return

National Schools prepares you for your choice,of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-

vision is sweeping the country, too. Co-axial cables are airmail
now bringing Television to more cities, towns, and farms APPROVED FOR LY
every day! National Schools’ complete training program VETERANS

qualifies you in all fields. Read this partial list of opportu- AND Both

mtl:s for tl;aYlnedotechn;ma:s: NON-VETERANS | Resident and

usiness of Your Own o Broadcasting
Radio Manufacturing, Sales, Service o Telecasting Check coupon below Home SfUdy
Courses Offered!

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment "AT'O"AL sc Hoots

Electrolysis, Call Systems
LOS ANGELES 37, CALIFORNIA ¢ ESTABLISHED 1905

Garages: Auto Radio Sales, Service NE o g
Sound Systems and Telephone Companies, Engineering Firms IN CANADA:811 W.HASTINGS STREET, VANCOUVER, B.C.

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields. 5 (mail in envelope or paste on postal card) i
- NATIONAL SCHOOLS, Dept. RH-44 P
.! ELEVISION TRAINING : 4000 S. Figueroa Street or 323 West Polk Street I
You get a complete i Los Angeles 37, Calif. Chicago 7, Hll. I
series of up-to-the- Send FREE Radio-TV Electronics book and FREE sample |
minute lessons cov- lesson. No obligation, no salesman will call. |
ering all phases of re- ]
pairing, servicing and NAME BIRTHDAY 19—
construction. The same l Rt 1
lessontexts used by resi- | > ]
dent students in our CITY ZONE STATE |
modern and complete Television broadcast studios, lab- { [] Check if interested ONLY in Resident Training at Los Angeles, i
oratories and classrooms! L__VETERANS: Give Date of Discharge A
——_——————w—_———_-—-—--——
April, 1954 L]
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_yours Is
© serious husiness . . .

i TV service is your chosen profession, you have
a serious stake in it. It's your way of life and it
serves a vital role in man’s newest and most
powerful means of communication. The man who
takes his service seriously will enjoy the benefits
of a successful business career. Customers turn to
the serviceman who believes that only quality com-
ponents are worthy of quality workmanship.

You can depend on Du Mont quality picture tubes
to do more for your setvice.

o

est Winning Photo by Cornelivs E. Westveer

3 3 % i
Photography Magazine Cont
Replacement Sales, Cathode Ray Tube Division

N
Allen B. Du Mont Laboratories, Inc., Clifton, N. J. \\\§
PIONEER IN BIG PICTURE TUBES * ORIGINATOR OF THE FAMOUS BENT-GUN AND SELFOCUS \\\\%

LEADER IN HIGH-RESOLUTION * MAJOR SUPPLIER TO MOST FINE TELEVISION RECEIYER MANUFACTURERS - *Trade-Mark

=
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I’/ it’s new
s 1t now
h L3 Pi 0 WY

still the most
powerful TV rotor,
enough power
to turn any array.
NOW. . .With Meter Cabinet

Using 4-Wire Cable

Model TR-4

the de-luxe HEAVY DUTY
ROTOR complete with mod-
ern design meter control dial

cabinet, using 4 wire cable.

$53.9%5

April, 1954 13
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WHAT

TIME

1S GREEN®?

In color television, the colors on the
screen are determined in a special way.
A reference signal is sent and then the
color signals are matched against it.
For example, when the second signal
is out of step by 50-billionths of a sec-
ond, the color is green; 130-billionths
means blue.

For colors to be true, the timing must
be exact. An error of unbelievably small
size can throw the entire picture off
color. A delay of only a few billionths of
asecond can make a yellow dress appear
green or a pale complexion look red.

BELL TELEPHONE LABORATORIES

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR
CREATIVE MEN [N SCIENTIFIC AND TECHNICAL FIELDS.

14

To ready the Bell System’s television
network for color transmission, scien-
tists at Bell Telephone Laboratories
developed equipment which measures
wave delay to one-billionth of a second.
If the waves are off, as they wing their
way across the country, they are cor-
rected by equalizers placed at key
points on the circuit.

This important contribution to color
television is another example of the
pioneer work done by Bell Telephone
Laboratories to give America the finest
communications in the world.

www americanradiohistorv com
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To keep colors true in television, signals
must be kept on one of the world’s strictest
timetables. Equalizers that correct off-
schedule waves are put into place at main
repeater stations of the transcontinental
radio-relay system.

RADIO & TELEVISION NEWS
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DELCO RADIO CAREFULLY CONTROLS THE MANUFACTURING
OF ITS SPEAKERS TO ASSURE HIGHEST POSSIBLE QUALITY

In the audio test booth, the speaker is checked
Sor its ability to deliver good listening. In the
background you can see a small section of the
speaker production line.

April, 1954

High quality in the final product can be had only
through rigid quality control. Take speakers, for
example. Speaker baskets are formed in our stamping
department. Special machines wind the voice coils.
On the assembly line the cones are secured to the voice
coils and then assembled with the basket. All along the
line inspectors have been checking and rechecking.
Then, the speaker is magnetized and goes into a specially
designed sound booth for a final check.

This continuing quality control is one important reason
why Delco Radio replacement parts assure customer
satisfaction. Made by the world’s largest manufacturer
of auto radios, they are available from your UMS
Delco Electronic Parts Distributor.

DISTRIBUTED BY D E L c o RA D . o

ELECIRONICS DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA
WHOLESALERS
EVERYWHERE A GENERAL MOTORS PRODUCT |53 ~S=2o5 A UNITED MOTORS LINE

e/ -

15
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RADIO WIRE TELEVISION, INC.

100 SIXTH AYE., NEW YORK CITY

48 W 48th 5T, MEW YORK CITY
212 FULTOM 5T., NEW YORK CITY

35 WILLIAM ST., NEWARK, N. J.

110 FEDERAL 5T., BOSTOMN, MASS,

S Pudis Ve

A
* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

RADIO, stripped of its dazzling glam-
our during recent years by the tele-
vision surge, has begun to recapture
the hearts of not only those at home,
but industry, too, the Commission has
found. Declaring that actually radio
usage now extends from cradle to
grave, the nation’s space chiefs pointed
out that there are now radio facilities
for calling and speeding doctors and
ambulances to the homes of expectant
mothers, and after the baby arrives
radio-equipped vehicles can deliver
milk, pick up and return diapers and
generally perform other chores in the
interest of the newcomer. And at the
other extreme, radio is also being used
for the dispatching and movement of
funeral corteges.

Specifically, it was said, there are
now more than 60 different classes of
radio stations which hold over a quar-
ter-of-a-million authorizations cover-
ing the use of some 600,000 fixed and
mobile transmitters. The authoriza-
tions range from 4 (aeronautical) to X
(symbol for experimental) operations.

The diversification of radio’s uses at
present was illustrated in the report
by a host of fascinating examples: Con-
trol of city and highway traffic systems.
. .. Direction of the movement of crews
cleaning city streets, water mains, and
so on. . . . Expedition of the delivery of
food, fuel, building material, etc. . . .
Speeding of repairs for home and busi-
ness fixtures and appliances. . . . Dis-
patching of trucks to pick up garbage,
dead animals, and other refuse. . . .
Routing of rural school buses. . . . Aid-
ing of beach and other recreational
area patrols. . .. Contacting workers on
isolated ranches. . . . Direction of the
movement of machinery on large
farms. . . . Searching for oil on land and
under off-shore waters. . . . Spotting of
schools of fish from moving planes so
that their locations can be radioed to
fishing boats. . . . Directing motion pic-
ture crews on location. . . . Aiding bank
and business protective-patrol systems.
. - . Relaying of news between reporters
on assignment and their newspaper
offices. . . . Control of model airplanes.

1. Sending of fingerprints and other

information from one police depart-
ment to another. . . . Helping to train
bloodhounds to serve with police agen-
cies. . . . Timing and photographing of
the finish of track-racing events. . . .
Communication between engine and ca-
boose of long freight trains; between

www americanradiohistorvy com

moving trains and wayside stations;
and in yard operations. . . . Controlling
railroad track switches by the engineer
on a moving train. . . . Picking up and
delivering telegrams by auto. . .. Re-
laying telephone and telegraph mes-

sages; also TV programs. . .. Bridging
gaps in disrupted wire lines. . .. Trans-
mitting pictures and facsimile. . .. Con-

trolling crowds at large regattas, horse
shows, golf matches, and other big out-
door events. ... Transmitting orders
from “car hops” to kitchens of drive-in

restaurants. . . . Controlling the move-
ment of ships in harbors. . . . Paging of
doctors and other persons. . .. Deter-

mining the position of ships and air-
craft, also the proximity of objects. . ..
Directing of firefighters at the scene
of a blaze. ... Providing emergency
road services operated by garage and
automobile associations. . . . Sending of
weather and market reports. . . . Su-
pervising and controlling of valves,
pressures, and fluid levels along pipe
lines. . . . Recording of sunspot cycles.
... Measurement of radio propagation,
and the study of planetary reflection.
... The establishment of emergency
communication lines in time of local,
regional, and national disaster. ... And
the ever-popular broadcasting to mil-
lions and millions at home or in auto-
mobiles, seacraft, airplanes, buses, de-

partment stores, restaurants, and
places of business.
Television, the driving youngster,

was, of course, still a dynamic factor,
the account added. Reviewing a grow-
ing new use of TV, closed-circuit op-
eration, the Commission said that this
intriguing phase would eventually be-
come a major means of sight communi-
cation in the nation. Currently, closed-
circuit video is being used to demon-
strate surgery and other medical tech-
niques to doctors and students; link
classes of schools or colleges for in-
structional purposes; check signatures
between branches of a bank; watch
babies in large nurseries; guard pris-
oners in jails; relay church, concert,
entertainment and other programs to
overflow or supplemental audiences;
demonstrate new-products to scattered
groups of salesmen; observe planc
takeoff and landing at airports; super-
vise freight-car movements; detect un-
necessary chimney smoke; and check
documents in different parts of a large
filing system. In addition, tieline tele-
casting has been found effective in in-

RADIO & TELEVISION NEWS
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LAD THOUGKHT THIS ANTENNA
WOULD HELPL, BUT ALL WE NEEDLED
WERE SPRAGUE CAPACITORS !

l

Accept no substitutes.
There is a Sprague
Digtributor in every
sajles area in the
United States, Write -
fod the name of your
nefirest source of sup-
ply today.

vr Trademark

April, 1954

Insist on Sprague
CERAMICS

Tiny, tough, dependable . . .
in every application . . .
whether discs, plates, buttons,
or door knobs. And there’s a
Sprague ceramic capacitor to
meet every service need. You
give your customers depend-
able service, guard yourself
against costly call-backs,
when you use only Sprague
Ceramic capacitors.

SPRAGUE

Insist on Sprague
TWIST-LOK* 'LYTICS

Sprague TVL’s fill the top
performance bill in the tough-
est TV circuits, High tem-
peratures, surge voltages, rip-
ple currents won’t faze them.
Like all Sprague capacitors,
Twist-Lok ’Lytics are your
first line of defense against
expensive call-backs.

www americanradiohistorvy com
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Don't BeVagug..jns

Insist on Sprague

BLACK BEAUTY® TELECAPS®

The most imitated capacitor
Sprague ever introduced. But
you get Sprague performance
only when you insist on
Sprague Telecaps. Hundreds
of millions are in use today
as first choice of quality con-
scious manufacturers and
servicemen. It’s the preminum
molded twbular af no extra
cost.

Get your copy of Sprague’s latest radio and TV
service catalog C-609. Write Sprague Products
Company*, 51 Marshall St., North Adams, Mass.

*Distributors’ Division of Sprague Electric Company

WORLDS LARGEST S
CAPACITOR MANUFACTURER

st on SPRAGUE
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Here’s why PERMA-TUBE
backs up quality service:

1. PERMA-TUBE IS STURDY ... it’s made of special,
high-strength J&L Steel.

2. PERMA-TUBE IS CORROSION-PROOF . . . it’s
treated with vinsynite—then coated inside and outside
with a metallic vinyl resin base.

3. PERMA-TUBE IS EASILY INSTALLED ... it’s the only
mast with both ends of the joint machine fitted.

Here’s proof of Perma-Tube’s superior strength.

Ordinary masts and Perma-Tube were subjected to
regular deflection and permanent set tests with the
following results:

i
B

TV Mast Bending Force To E

Tested Size and B W Gauge Produce 2V, Ibs Set et
Mast A 14" OD x 20 Ga. 1870 inch pounds 5
Mast B 1%4” ODx 18 Ga, 2740 inch pounds ¢
Mast C s1.165" OD x 17 Ga. 2780 inch pounds 3
Perma-Tube 1%"” OD x 18 Ga. 2930 inch pounds
Mast D 1%"” OD x 15 Ga. 4370 inch pounds
Mast E 1%’ OD x 16 Ga. 4560 inch pounds LiE
Perma-Tube 1%"” ODx 16 Ga. 5950 inch pounds

CHECK THE 500 HOUR MINIMUM SALT
SPRAY TEST RATING OF YOUR TELE-
VISION MASTS (Am. Soc. of Testing
Materials—Spec. 5117-49T). Remember
Perma-Tube passes this test . . . remains

corrosion-proof.
J & Lacghlis

STEEL CORPORATION — Pittsburgh

www americanradiohistorv com

dustry serving as a robot eye to follow
production and handling processes,
such as watching boiler, water-level,
and other gauges from the main con-
trol room, detecting delays in the
movement of material; and otherwise
enabling supervisors to see into several
places at the same time. The teleline
has also been used to watch dangerous
operations from a safe distance, such
as those involving the use of atomic
energy, furnace combustion, detonation
of explosives by the military, and metal
firing.

A BATTLE-ROYAL raged in room G-16
in the Senate wing of the Capitol, dur-
ing the early part of the year, when
Robert E. Lee faced the Senate Inter-
state and Foreign Commerce Commit-
tee seeking approval of his appoint-
ment to the Commission. He was
needled, buffeted, and spanked by sev-
eral Democratic Senators who felt that
he was not the man for the job. But
when the fiery debates ended, the ma-
jority of the Committee voted him into
office.

The argument against Lee’s con-
firmation was led by Senator Mike
Monroney, who said that he was not
debating the integrity of the nominee,
but his background. The Senator de-
clared that in his opinion Lee did not
appear to have sufficient experience
as a real fighter for freedom of speech.
Commenting on this key requirement,
the Senator said: “No longer is free-
dom of the press the solitary means of
preserving liberty. Important as it is,
the . .". nationwide resources of hun-
dreds of broadcasting and TV stations
now have as great an impact, or an
even greater impact on the public
mind, as the printed word.”

Continuing his criticism of Lee, the
Senator then pointed out that oddly a

. “strange silence has been hanging
over this appointment . . . particular-
ly in the radio and TV field.” Noting
that to the best of his knowledge but
one broadcaster had spoken in behalf
of the appointee. Monroney added:
“For the most part . . . the industry
that could receive a life or death sen-
tence at the hands of the Commission

- . . has maintained a stony silence.”

Lee was defended by Senator John
W. Bricker, chairman of the commit-
tee, who praised him as an . .. “able,
straightforward and honest man . . .”
who would do a ... “constructive
job” on the Commission. Others point-
ed out that Lee had performed valu-
able service during his tenure with the
FBI. In ’41, the new Commissioner
had been named administrative assist-
ant to J. Edgar Hoover, FBI director.
In this post he was responsible for
building up of the FBI staff. Subse-
quently Lee became chief clerk of the
Bureau.

Commissioner Lee, who succeeds
Paul A. Walker who retired last Sum-
mer, will serve for a seven-year term.

A REVIVED EFFORT to place the Com-
mission on a self-sustaining basis has
(Continued on page 84)

RADIO & TELEVISION NEWS


www.americanradiohistory.com

.

o) B

to prepare for a good job or ﬁ- business
of your own in TV §ERVICING

AREe vou saTisriED with the position you
now hold? Do you feel you're worth more
money? Are you pleased with yourself, your
work, your associates . . . and your future?
What does the next year hold for you . . .
and the year after that?

Are you content merely to plod along
through the best years of your life . . . or
do you want to get into more pleasant work
... hold a well-paid job . .. perhaps establish
your own business?

If you are looking for a REAL opportunity
... If you want to Grow with a GROWING
INpDUSTRY . . . [I'you want to grasp the suc-
cess that should be vours, rhen we say to yvou,
study TV Servicing.

Everyone knows that Television is the
fastest growing industry today. Opportu-
nitics are going begging for men who have

the training and ability to grasp them. Now
is the time to start on the road to success
in TV Servicing.

Study at Home in your spare time
The RCA Institutes Home Study Course in
TV Servicing is casy to learn. You progress
rapidly, step by step, as you learn the pro-
cedure of servicing and trouble-shooting TV
receivers and installing TV antennas. Hun-
dreds of pictures and diagrams help you
understand the how-it-works information
and the how-to-do-it techniques.

A Service of
Radio Corporation of America

The RCA Institutes TV Servicing course
was written and planned by instructors with
years of specialized experience in training
men. You get up-to-the-minute information,
too, because you study right at the source

*
RCA Institutes conducts a resident school in New
York City ottering day and evening courses in
Radio and TV Servicing, Radio Code and Radio
Operating, Radio Broadcasting. Advanced Tech-
nology. Write for free catalog on resident courses.
* *®
—
D /]

RCA INSTITUTES, INC.

A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREET, NEW YORK 14, N.Y.

April, 1954

Name

*  SEND FOR FREE BOOKLET_\uil the coupon—today.
Get complete information on the RCA INSTITUTES Home Study
Course in Television Scrvicing. Booklet gives you a general outline of
the course by units. See how this practical home study course trains
you quickly, casily. Mail coupon in envelope or paste on postal card.

MAIL COUPON NOW/

RCA INSTITUTES, INC., tHome Study Dept. RN354
350 West Fourth Street, New York 14, N. Y.

of the latest developments in Television.
Your lessons are carefully examined and
accurately graded by competent teachers
who are interested in helping You to succeed.

RCA Institutes is licensed by the Uni-
versily of the State of New York ... an
affiliate member of the American Society
for Engineering Education . . . approved
by leading Radio-TV Service Organizations

. . approved by Veterans Administration.

It costs so little to gain so much

RCA Institutes makes it easy for you to take
advantage of the big opportunities in TV
Servicing. The cost of the TV Servicing
Home Study Course has been cut to a min-
imum. You pay for the course on a pay-as-
you-learn unit lesson basis. No other home
study course in TV Servicing offers so nuch
for so little cost to you.

Without obligation on my part. please send me copy of booklet “RCA INSTITUTES
Home Study Course in TELEVISION SERVICING.” (No salesman will call.)

Address.

(please print)

Zone State. I

City

www americanradiohistorv com
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FIRST, the Soldering Aid.
Now, the NEW CBS-HYTRON
SOLDER DISPENSER

makes soldering twice as easy.

No more tangling with haywire coils
of solder. Your thumb on knurled con-
trol wheel of unique Solder Dispenser
feeds solder . . . retracts it neatly when
job is done . . . without waste. A one-
hand tool, Dispenser eliminates time
out to unroll and straighten solder.
Holds 72 inches of solder . . . a month’s
supply. It's compact . .. light. .. con-
venient . . . pencil-like . . . with handy
pocket clip. Soldering becomes a
pleasure with this time-and-money
saver. Servicemen say, ‘‘Wouldn't be
without it.”

Ak
EomoaE
] i

b

i

e

«o+ APRIL 15
gTHROUGH MAY 31

You can get this complete pack-
age free fropt*April 15 through May 31. Your CBS-Hytron
distribuggf’{\'ill give you a free Solder Dispenser (loaded with
20 Refills) .. .and a plastic tube of 80 additional Refills.
Enouf? to last 5 months. ‘

RS

o New Solder Dispenser.
{and 80 Refills)

/.. SOLDERING
MADE TWICE AS EASY!

HOW TO USE. Your CBS-Hytron Solder Dispenser
comes ready to use ... with 20 lengths of 0.050-inch,
40/60 activated rosin core solder.

To start: Point Dispenser vertically downward. Shake
a length of solder into position ... at the same time
rotating the knurled wheel toward you to begin the
feed. Roll out an inch of solder and go ahead with the
job. Need more solder? lJust rotate the wheei with
your thumb. When through, turn wheel away from you
to draw unused solder back into Dispenser.

Knurled cap of Dispenser unscrews for refilling. Your
package of 80 specially cut and sealed Refills gives
you four months’ supply. Plus the month's supply already
loaded in the Dispenser.

Your new Solder Dispenser is fun to use ... a natural
companion to your Soldering Aid. And your Dispenser
saves you time and money, too. Get yours today!

\»‘ WITH YOUR ORDER FOR CBS-HYTRON TUBES . . .

ONLY 75 RECEIVING OR 3 PICTURE TUBES
Just order 75 CBS-Hytron receiving tubes...or 3 CBS-Hytron
picture tubes. Your CBS-Hytron distributor will give you this
valuable, time-and-money saver . .. free. Remember, offer is
limited to April 15 through Mav 31. And the unique Solder
Dispenser and Refills are available only on this special offer.
ACT NOWw!

“—_, iy

DU O I\VS/ A Division of Columbia Broadcasting System, Inc.

Receiving Tubes Since 1921
A member of the CBS family: CBS Radio « CBS Television
Columbia Records, Inc. » CBS Laboratories « CBS-Columbia « and CBS-Hytron

RECEIVING »  TRANSMITTING » SPECIAL-PURPOSE » TV PICTURE TUBES . CRYSTAL DIODES AND TRANSISTORS
20 RADIO & TELEVISION NEWS

YTR'! CBS-HYTRON Main office: Danvers, Mass.

www americanradiohistorv com
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DD 30 DD 60

A DIVISION OF GLOBE-UNION INC,

Milwaukee 1, Wisconsin

In Canada
804 Mt. Pleasant Rd., Toronto 12, Ontario

&Trademark

April, 1954

3000-VDCW and 6000-VDCW discs that are highly efficient
as bypass and coupling capacitors in high-frequency circuits
under conditions of extreme humidity or temperature

Centralab does it again — gives you
and vour customers more for your
money in two new series of high-
voltage disc capacitors. You'll agree
that they’re tip-top additions to the
world's greatest line of ceramic
capacitors.

Every unit in both the DD30 and
DD60 series is tested at twice rated
working voltage. So you know you
can count on them for high capacity

and performance up to 85° C.
There are other reasons why these
CRL Hi-Vo-Discs help end profit-
robbing call-backs: The heavy, spe-
cial phenolic insulation has triple-
high-temperature wax impregnation.
Tolerances are held to %= 209%.
Send coupon for catalog sheet 28-2
—for complete information on these
new CRL capacitors for bypass,
coupling, and general applications.

o e s Y W PR v A% BR VR G M UH DR D MO TS ML O AW A R MR MR MG WD GO R S O B O DU N TR0 RS MR G0 85 08 S8 B A4 T B 4N ER D &
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ki CENTRALAB, A Division of Globe-Union Inc, L
g 910D E. Keefe Avenue, Milwaukee 1, Wisconsin :
L Send me catalog sheet 28-2 describing Centralab’s new ;
H HI-VO-DISC capacitors. 8
] 2
§ Name. . ... . 3
] B
§ Company ... - 8
g [
£ Address... ]
| &
§ City ... Zone. State.... B
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Now you can say “NUTS” to the usual TV summer sales slump!

REVOLUTIONARY NEW
CROSLEY SUPER-V
MEANS SALES ACTION NOW/

Here’s the set the industry said couldn’t be built. Crosley’s gone ahead and built it!

CROSLEY SUPER-V
IS DIFFERENT OUTSIDE!

It's the most compact TV set ever
designed. Fits in places you couldn’t
think of putting other sets, makes it
possible to have TV in any room!

CROSLY SUPER-V
IS DIFFERENT INSIDE!

The chassis is de-
signed so you can
replace every tube
from the back. Or
youcan easily slide
the cabinet off to
expose the whole

works.

You can @ thembetter on a CR(

2

Portable—light enough to carry, small
enough to handle. Take it anywhere.

Takes up to /3 less space than other 17" TVs—
fits where other sets won't.

Super-Vertical Circuit pulls in brilliant
picture—is easier to service.

Front all screen—controls on the side.

® Choice of 3 finishes {mahogany, walnut, blond).

o Full-Year Warranty on picture tube—

90 days on chassis parts.

Rolling off Crosley production line in volume—
priced for profit and action now!

A triumph of Crosley’s 33 years’ electronic research

17-INCH

Coast
to Coast

{walnut-finished)

" YOU MAKE A GOOD PROFIT ON EVERY ONE—AND YOU CAN HAVE
ALL YOU WANT! CALL YOUR CROSLEY DISTRIBUTOR NOW!

wWwWw americanradiohistorv com
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'No need to write a book about the new NC-98
One quick comparison proves it’s in a class
by itself —in performance and price!

 For only $149.95, what other receiver offers you all
the “high-priced” features listed below?

sl
§u§3ss i

S ‘a e s'g,.z:eew

i
.
G v@&&nx S& §&°& - i

o T %“ i
G

e s L

CRYSTAL FILTER

S-METER

550 KCS. TO 40 MCS. RANGE

CALIBRATED AMATEUR BANDSPREAD
OR

CALIBRATED SWL BANDSPREAD*

NEW MINIATURE TUBES

AN RF STAGE

ACCESSORY SOCKET

TWO IF STAGES

EDGE LIGHTED LUCITE DIALS

NOISE LIMITER

SEPARATE HF OSCILLATOR

3-POSITION SELECTIVITY

ANTENNA TRIMMER

PHASING CONTROL

SENSITIVITY CONTROL

*Model NC-98SW (for shortwave listeners)

Write for complete specifications

today to Dept. RN 454

|

| !
) e DY
ationa. "
W &
EST ¢ 914
®
NATIONAL COMPANY, INC., MALDEN & MELROSE, MASS,
April, 1954 R e 23
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AUTO

RADIO

. VIBRATORS
WmWSMﬁﬁm
A COMPLETE LINE

OF VIBRATORS

Designed for Use in Stardad
Vibrator-Operated Autz Radio
Receivers. Built with Freclsian

Construction, feafufing Sata-

mic Stack Spacers for Longer

lasting Life. Bocheo by mare

than 22 years of exporicngiin
Vibrator Design, Dc\';ﬁl‘

ment, and Manufazturing.

4 A" BaWery Eliminatars, DC-ALC
Invarters, Aula Radio Vibraters

:\N wooE ,j e s
See ot ﬁm‘ R wuﬂ -

AmericANTeLEVISION & RADIO CoO.
Zuality Praducts Scace 951

SAINT PAUL 1,-MINNESOTA—U. 5. A,

iR S

N
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JAMES M. EARLY is the new sales serv-
ice engineer for the radio and television
picture tube division ... ..

of Sylvania Electric
Products Inc.

In his new post he
will conduct the
company’s service
meetings across the
country on all
phases of radio and
television test #=
equipment and on techmcal subjects
pertaining to the radio-TV field.

He has been associated with the com-
pany since 1952, is a member of the
American Institute of Physics, a mem-
ber of the Association for the Advance-
ment of Science, and an associate mem-
ber of the IRE. He is a veteran of
World War II.
DR..W. R. 6. BAKER was one of three
prominent electrical engineers recently
inducted into Eminent Membership of
Eta Kappa Nu, honorary electrical en-
gineering fraternity.

Dr. Baker was chosen in recognition
of “his technical achievements and ad-
ministrative leadership in the field of
electronics.”

Also honored were Dr., Marvin J.
Kelly, president of Bell Telephone Lab-
oratories and Dr. Reinhold Rudenberg,
the Gordon McKay professor of elec-
trical engineering at Harvard Univer-
sity.

Only eight electrical engineers have

been so honored previous to these latest
awards.
JOSEPH H. QUICK has been elected
president of National Oompany, Inc.,
succeeding Charles .
C. Hornbostel.

Mr. Quick has
been associated with :
such firms as RCA,
Philco, and Sylvania
and since 1946 has
been the senior
partner of Work-
Factor Company,
management engineering firm. He was
most recently president of Harrington
& Richardson Arms Company of
Worcester, Mass
ORRADIO INDUSTRIES INC. of Opelika,
Alabama, maker of ‘“Irish” recording
tape, has opened a New York office at
458 Broadway. James F. Kenney will
be in charge of the new office . . .
GRANCO PRODUCTS, INC. has broken
ground for a new addition to its Long
Island City, N. Y. plant. The new
building will double the company’s
present space ... SOLA ELECTRIC CO.
of Chicago has opened a branch office
for specialty transformer sales at 2025

www americanradiohistorvy com

Sunset Boulevard in Los Angeles.
Richard S. Smith who has been with
the company since 1947 will be in
charge . . . The third major plant ex-
pansion in four years has been com-
pleted by JOHN VOLKERT METAL
STAMPINGS, INC. of Queens Village,
N. Y. The 12,000 square foot building
will be used for the production of pre-
cision stampings and assemblies for the
electronics industry . .. VITRO COR-
PCRATION OF AMERICA has opened an
office at 726 Jackson Place, N.W,,
Washington 6, D.C. ... BURROUGHS
CORPORATICN has set up an electronic
instruments division as a separate
manufacturing and marketing division
of the company. The new division will
occupy an entire building at 1209 Vine
Street, Philadelphia . . . NATIONAL
COMPANY, INC. has established a
Washington sales office to handle gov-
ernment contract work ... €HRO-
MATIC TELEVISION LABORATORIES,
INC. has added new grid-producing
facilities in Emeryville, California, to
help step up production of color tubes.
MICHAEL F. CALLAHAN has becn named
vice-president in charge of manufac-
turing for all of the .
CBS-Hytron plants.
He started with @
the company’s &
Salem factory 24 i
years ago as a tube Z
tester. :
The company also &
announced the ap- &2
pointment of Edgar == R
K. Wimpy as director of gene1a1 en-
gineering and Dr. Russell R. Law as
director of research and development.
Dr. Law was formerly associated with
RCA for 18 years.
E3

ES *

G. W. DeSOUSA, formerly manager of
General Electric’s tube department
marketing administration, has been
named manager of equipment tube
sales for the company . . . E. B. CON-
LEY has been appointed vice-president
and general manager of Allied Inter-
national, Inc.’s manufacturing plant,
known as the Allied Engineering Divi-
sion . . . Sylvania Electric Products Inc.
has named COLE H. PILCHER to the
post of director of industrial relations.
He has been with the firm since 1941

. JOHN P. KEARNEY, manager of the
industrial and electronics sales division
of Kimble Glass Co., has been promoted
to the post of manager of new product
development. He will be principally
engaged in the development of the
company’s color television bulb pro-
gram . . . GARDINER G. GREENE has
become president and principal stock-
holder of Browning Laboratories, Inc.
of Winchester, Mass. DR. GLENN H.

RADIO & TELEVISION NEWS
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Giant Screen TV Receiver

Ammeater-Ohmmeter

Presment Radio- Telewsmn Training Association
Executive Director: Pierce Schoo! of Radio &
Television

C. lane, B.S.,

A

Cambination
Voltmeter-

VETERANS!

MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS
UINDER NEW G.I. BILL! If discharged after June 27, 1950
—- CHECK COUPON! Also approved for RESIDENT TRAIN-

RF Signal Generator

“AC-DC Power Supply

oo
£ !
Telephone

Transmitter

VETERANS! CIVILIANS!
BE A SUCCESS AS A TRAINED TV TECHNICIAN!

Keep your present job while I prepare you AT HOME, using the
same successful mechods that have helped hundreds of men—many
with no more than grammar school training — master television!

Pub,;c Addreit System

e WARNING!
as ne s clace
in A ALL VETERANS DISCHARGED BEFORE AUGUST 20, 1952 s in-
dust must be enrolled and IN TRAINING by August 20, 1954. ways
want Otherwise you lose your G.l. rights to a free educa- pome

. for : tion under NEW G.I. BILL! Don't put it off . .. it takes | You
eqv:?phmu'édn?"a“,‘:: “lear several months to get your papers processed! RUSH :nt I
more! Everything send COUPON BELOW. Tell your ex-G.l. friends! slped
yours to keep. s e T e s 117

ENOUGH mum:mf TO SET UP YOUR HOME LABORATORY!

As part of your tramning, I give you ALL the equipment
you need to prepare for a BETTER PAY TV job. You
build and keep a professional GIANT SCREEN TV RE-
CEIVER complete with big picture tube (designed and
engineered to take any size up to 2l-inch)...also a
Super-Het Radio Receiver, RF Signal Gencrator Com-
bination Voltmeter-Ammeter-Ohmmeter, C-W Telephone

ING in New York City...qualifies you for full sub-
sistence allowance up to $160 per month.

Transmitter, Public Address System, AC-DC Power Sup-

ply. Everything supplied including all tubes.

GOOD SPARE TIME EARNINGS!
Almost from the very start you can earn extra money while
learning, repairing Radio-TV sets for friends and neigh-
bors. Many of my students earn up to $25 a week ... pay
their entire training from spare time eammgs . start their

own profitable service business. Act now! Matl coupon
and find out for yourself what a TV career can do for you!

MAIL COUPON TODAY!

MY 4 FREE AIDS SHOW YOU
.HOW AND WHERE TO GET A

BETTER PAY JOB IN TELEVISION!

See for yourself how 3
- my simple, practical

methods make: ?

. cess easy.

EXPERT FM-TV TECHNICIAN TRAINING!

My FM-TV Technician Course can save you months of train-
ing if you have previous Armed Forces or civilian radio experi-
ence! Train at home with kits of parts, plus equipment to build
BIG SCREEN TV RECEIVER, and FREE FCC Coaching
Coursel ALL FURNISHED AT NO EXTRA COST!

INEW! PRACTICAL TV CAMERAMAN & STUDIO COURSE!

I train you at home for an exciting big pay
job as the man behind the TV camera.
Work with TV stars in TV studios or “on
lJocation” at remote pick-ups! A special one-
week course of practical work on TV studio
equipment at Pierce School of Radio & TV,
our associated resident school in New York
City, is offered upon your graduation.

| FREE FCC COACHING COURSE!

QuaLiFiEs YOU FOR HIGHER Pay! Given to all my students AT NO
EXTRA COST after TV Theory and Practice is completed. Helps
you qualify for the TOP JOBS in Radio-TV that demand an FCC
License! Full training and prepqratlon at home for your FCC License.
4.,&%{»‘.“«.“. %

] OPTIONAI.: TWO WEEKS TRAINING
IN NEW YORK CITY AT NO EXTRA COST

. You get two weeks, 50 hours, of intensive Laboratory work on
modern electronic equipment at our associated school in New ¢
. York City—Pierce School of Radio and Television. And 1 give
you all cthis AT NO EXTRA COST whatsoever, after you finish #
f  your home study training in the Radio-FM-TV Technician course
and FM-TV Technician Course.

RADIO-TELEVISION TRAINING ASSOCIATION

52 East 19th Street, New York 3, N. Y.
Licensed by the State. oﬁ New York

NO SALESMAN WILL CALL!

Mr. Leonard C. Lane, President

RADIO-TELEVISION TRAINING ASSOCIATION
52 East 19th Street, New York 3, N, Y. Dept. T-4B
Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE
SAMPLE LESSON, and FREE aids that will show me how I

can make BIG MONEY IN TELEVISION. I understand I am
under no obligation and no salesman will call.

(PLEASE PRINT PLAINLY)

Badie s

«-v--.“

NAME. AGE.

ADDRESS.

ZONE. STATE.

| AM INTERESTED IN:
0 Radio-FM-TV Technician Course VETERANS! Check here
@ FM-TV Technician Course for Training under NEW
0TV Cameraman & Studio Course G.1. Bill

CITY.

Approved by the VA

April, 1954
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CERAMIC CARTRIDGE

SONOTONE CORPORATION

26

The FIRST STEP in

HIGH
FIDELIT

There is no wiser investment a phonograph owner can make than a

TITONE ceramic cartridge.

Costing no more than ordinary “replacement” cartridges, TITONE
gives a world of difference in results — an entirely new experience in
true high-fidelity sound, no matter what the make of phonograph.

And only two models will replace most present-day installations!

No other cartridge gives all these features!

No preamplifier or equalizer needed * Unaffected by moisture or tem-
pcrature » Wide frequency range ¢ Outstanding response * High sen-
sitivity « Low distortion « High compliance * No hum pickup * Superior
tracking ability « Wide adaptability * Proper groove fit * Only needle
rotates ¢ Simple to replace

Used by America’s foremost manufacturers of high-fidelity
phonographs, TITONE is an original discovery and devel-
opment of the Sonotone laboratories. Literature available.

ELECTRONIC APPLICATIONS DIVISION

Elmsford, New York

www americanradiohistorv com

BROWNING, former president, was
named chairman of the board . . . JOE
CHAPMAN LANE, JR. is the new man-
ager of advertising and sales promotion
for the Westinghouse electronic tube
division . . . Fairchild Recording Equip-
ment Co. has named ROBERT G. BACH
to the post of assistant sales and ad-
vertising manager . . . JOHN J. COR-
CORAN is the new sales representative
and commercial engineer for Tung-Sol
Electric Inc.’s west coast office. He will
make his headquarters in Culver City
. . . Raytheon Manufacturing Com-
pany’s radio and television division has
appointed JOHN H. KELLY general man-
ager. He will be located at the Chicago

plant . . . GEORGE D. NEWMAN, JR. is
the new general sales manager for
Hitemp Wires, Inc. . . . The appoint-

ment of DAVID H. KUTNER as director
of advertising has been announced by

Motorola Inc. . . . Pilot Radio Corpo-
ration has named EDWIN CORNFIELD
sales manager . .. HARRY OEDEKERK,

president of Hycon Mfg. Company, has
been elevated to the post of chairman
of the board while ALDEN E. ACKER has
been elected president . .. The home
instruments division of Freed Electron-
ics & Controls Corp. has appointed W.
WALTER JABLON sales manager . . .
IRA LANDIS, former treasurer of the
Herman H. Smith concern, has been
elected president of the firm succeed-
ing the late Mr. Smith . . . Channel
Master Corp. has added two engineers
to its electrical and mechanical en-
gineering staffs. DR. WILLIAM OSBORN
was named project engineer in the
development of new v.h.f. and u.h.f.
antennas while DR. MIAO YUNG-MIAO
was appointed project engineer in the
development of mechanical test equip-
ment for antennas .. . JACK KUFELD
has been named manager of Arrow
Electronics Inc.’s sound division at the
“Audio Center” located at 65 Cort-
landt St., New York City ... M. J.
McNICHOLAS is the new director of
Andrea Radio Corporation’s electronic
division . . . V-M  Corporation has
named MERLE CAIN distributor sales
manager.
% =

BRON KUTNY has been named field en-
gineer for Channel Master Corporation,
Ellenville, N. Y, an-
tennamanufacturer.
In his new post,
Mr. Kutny will sup- :
plement the com- e B
pany's expanding
field engineering

e
program which in-
cludes education of
distributor salesmen

and dealers, in-the-field testing of new
antennas, and on-the-spot trouble-
shooting in problem areas.

He was formerly educational direc-
tor of Emerson Radio and Phonograph
Corporation.

-

* * 2
FRANK H. SHEPARD, JR. has been elect-
ed president of The Radio Club of
America, Inc. for 1954.
Serving with Mr. Shepard are Frank
(Continued on page 163)

RADIO & TELEVISION NEWS
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AS THEY SEEM...

This /s a perfect square.
It is an optical illusion that the sides bend.

THINGS ARE |

3 amps fuse will not blow at 3 amps. i —]

Fuses are not rated by the current at which
: they blow. Fuses are rated by the maximum cur-
3A rent they should carry indefinitely.

3 AG “SLO-BLO”

Each type of fuse blows according to the re-
quirements of the equipment it was designed to

protect.
=D

Littelfuse has cooperated with NEC, Under-
writers, Armed Forces MIL Specs Committees in
establishing the characteristics of the various

fuse types. CED

Littelfuse holds more design patents on fuses than

all other manufacturers combined. __%

4 AG ANTI-VIBRATION

8 AG U/L

LITTELFUSE

DES PLAINES, ILLINOIS

(G Sne, .
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FM-AM TUNER, Model 70-RT

Features extreme sensitivity, low distortion and low
hum. Armstrong system, adjustable FM-AFC and AM
selectivity. Preamplifier-equalizer, 2 inputs, 2 cathode
follower outputs. Six controls. Self-powered. $184.50

FM-AM TUNER, Model 50-R

Same features as 70-RT above, but designed for use
with external preamplifier-equalizer such as 50-C. Hum
level better than 100 db below 2 volts output. Fully
shielded and shock-mounted. Self-powered. $164.50

MASTER AUDIO CONTROL, Series 50-C

16 choices of record equalization, plus separate bass
and treble tone controls, loudness balance control. Five
inputs and input level controls, two cathode follower
outputs. Chassis only, $89.50 + With cabinet, $97.50

25-WATT AMPLIFIER, Model 70-A

50-watts peak! More clean watts per dollar. Less than
¥2% distortion at 25 watts (0.05% at 10 watts.) Re-
sponse 0.1 db, 20-20,000 cycles; 1 db, 10 to 50,000
cycles. Hum and noise virtually non-measurable! $99.50

"30" HORN

%8 :@%/ %04/3 o@%d %/zm @0% e%)uy

- THE FISHER |

Custom Audio Components

If you are buying ‘for keeps’ buy the best first! Buy FISHER, quality leader for seventeen years.
Engineered for the professional, functionally designed for home use. “Of the very best!”—High Fidelity.

30-WATT AMPLIFIER, Model 50-A

100-watts peak! World’s finest all-triode amplifier. Uni-
form within 1 db, 5 to 100,000 cycles. Hum and noise
96 db below full output. IM distortion below 2% at 50
watts. Highest quality components thruout. $159.50

“30” HORN, SPEAKER ENCLOSURE

NEW! Regardless of the speaker or enclosure you are
now using, the “50” Horn marks a revolution in per-
formance. Can be used with any 12” or 15” single,
coaxial, dual or triaxial speaker system. $129.50

PREAMPLIFIER-EQUALIZER, Model 50-PR

Professional phono equalization facilities at low cost!
Independent switches for LF turn-over and HF roll-off.
Output lead up to 50 feet. Can accommodate any low-
level, magnetic pickup. Self-powered. $22.95

HI-LO FILTER SYSTEM, Model 50-F

Does what ordinary tone controls cannot do, for it sup-
presses all types of noise with an absolute minimum
loss of tonal range. High impedance input; cathode
follower output. Use with any equipment. $29.95

Prices slightly higher west of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORPORATION - 39 EAST 47th STREET - NEW YORK, N. Y.

11111)4

RADIO & TELEVISION NEWS
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“LOCAL” UHF BOW TIE KIT

For local and in-town installations,
in strong signal areas. Kit complete.

LIST
No. 9030° (Series 1 accessories) $13.95
No. 9034 (Series 2 accessaries) 13.95
No. 9038 (Seriss 3 cccessaries) 13.95
No. 9042 ({Series 4 uccessories) 13.95

UFRINGE' UMF TWO STACK
. BOW TIE KIT

For fringe areas up to 30 miles

(depending on local conditions). Kit

complete.

No. 9031% (Series 1 accessories
No. 9035 (Series 2 accessories

e /O/D/Q/Q %%\g [ No. 9039 (Series 3 accessori
= ? % ﬁ »D No. 9043 {Series 4 accessories
&€ =2 B

- //

SERIES NO. 1 HARDWARE &
e . _PA

| SER|ES NO. '2 | “DELUXE” UHF
] LE
HARDWARE _» AL e o
e ﬂ
. i 9

= [ S >

extra high gain is required. Kit
complete.

LIST
No. 9032* {Series 1 occessaries) $19.50
No. 9036 {Series 2 mccessories} 19.50
No. 9040  {Series 3 accessories) 19.50
No. 9044 (Series 4 accossories) 19,50

SERIES NO. 3
CHOICE OF 4 DIFFERENT SETS OF MOUNTING HARDWARE
HARDWARE FOR EACH ANTENNA B 5

These new TELCO Antenna Kits are just what you need for
profitable selling to the “do-it-yourself?’ market. There’s a
wide range of styles to meet every requirement . . . with four
choices in hardware components for each kit. Your favorite
distributor’s got them ., ., or can get them for you!

W r
vV N

SERIES 1 ACCESSORIES SERIES 2 ACCESSORIES

fom?lete]/Amennc, as shown Complete Antenna, as shown
—6 ft. 114" Mast = Al
50 ft. Guy Wire i Il et Mash

50 ft. UHF Low Loss Line 50 ft. UHF Low Loss Line

1—-Guy Wire Clamp 2—Universal Mast Stand-Offs %%
4—Screw Eyes 2—-3" Wood Screw Stand-Offs j
2—Universal Mast Stand-Offs o0

23" Wood Screw Stand-Offs 2-7'" Wood Screw Stand-Offs

%:Z\’;s\?';gsde Screw Stand-Offs 1—Chimney Mount SERIES N 0 5 4
SERIES 3 ACCESSORIES SERIES 4 ACCESSORIES HARDWARE

Complete Antenna, as shown Complete Antenna, as shown
1—5ft. 1%4" Mast 1--5ft. 114" Mast
50 f1. UHF Low Loss Line 50 ft. UHF Low Loss Line
2—Universal Mast Stand-Offs 2—Universal Mast Stand-Offs
2-3" Wood Screw Stand-Offs 2—3" Wood Screw Stand-Offs
2-7" Wood Screw Stand-Offs 2—7' Wood Screw Stand-Offs
1—All-Purpose Antenna Mast Bracket 1—Snap-In Wall Mount
“DOUBLE V' UHF & VHF
AN ANTENNA STYLE AND HARDWARE SELECTION FOR EVERY INSTALLATION — 16 KITS 1N ALL! [ ANTENNA KIT
) ) ) _ Highly directional and very satis-
NOTE — Special _klts for pa_ru'cular areas . factory where both UHF & VHF
o made to order. Write for derails! . signals are to be received on
g ~% B . | same antenna. Complete.
» ‘ FREE! \é, ; “JE [ . . : LisT
. ) Your new TELCO Cata- [ “ga. /% A p D No. 9033° (Series 1 accessories) $14.95
I 4 log. Ask your jobber /et B T1¥ ) . No. 9037 (Series 2 accessories}) 14.95
— i + + o or write direct, X Pt ] No. 9041 (Series 3 accessories) 14.95
= . . % No. 9045 (Series 4 accessories) 14.95
= TELEVISION HARDWARE MFG. CO. = N
DIVISION OF GENERAL CEMENT MFG. CO. - .

904 Taylor Avenue Rockford, [llinois


www.americanradiohistory.com

PAL* stand-off insula-

tor is the serviceman’s

PAL for all' UHF and j No metal surrounds

VHF installations—takes R e the PAL insulator.

tubular, open and flat L@ PAL eliminates stand-

transmission lines more | ; ing waves and volt-

quickly and simply. - age losses on UHF
or VHF. Produces
sharper, clearer pic-
tures.

PAL* is easy to work with—

even in the open position

PAL* is always in one piece

because of the exclusive T

JFD hinge design. No ‘ ' The PAL* positive lock—pressure button exerts exira
th'reading of insert. No \ locking tension when insulator is in closed position.
ctimping.

PAL* is plated to a special mili-

tary spec which safeguard

against rust. Exclusive BRONZ-

IDITE plating.
PAL* cam type latch is for quicker,
easier, better installations.

Burton browne advertising

1. Simply hinge insulator—slip lead-in
intfo place—(any type fits tightly inside
insulator).

2. Swing polyethylene insulator into
place—click that's it,
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THE INDUSTRY’S MOST
COMPATIBLE LINE. ..

BEST 0DDS GOING FOR
SATISFIED CUSTOMERS!

p‘zzﬂ"‘w

e N
e =

EVERYTHING IN PERFORMANCE
... AT A PRICE

cus TOMERS
WILL LIKE!

SIMPLE TO SELL. ..

THEY LISTEN ONCE. .. LOOK AT
THE PRICE TAG

... AND BUY!

HIGH-FIDELITY,
the G-E way,
MAKES SENSE®

HOSE seven simple words tell the.com-
T plete story. Your customers may spend
a lot more money for equipment, but
they’ll never buy better performance than
the General Electric Custom Music En-
semble delivers! Here, in one integrated
sound system, lies the answer to widest
high-fidelity customer interest...your
greatest potential for profit and sales.

INS' TALLATIONS
WIT/-/ MAT CHED EOU/PMENT

w&&w@x‘g&» @7«5 w& }@&W

HAVE
LR L5

To go places in the high-fidelity business,

go all the way with General Electric! Get
aboard early...mail the coupon below for
complete information today.

g e e R
TR IR R g

r—
_— e
b )
_—
—_

8 ' Genera] Eleceri

IecrromcS Par,

¢ Company,
k, SyraCUSe

Section R
N 944

.
: . ﬁi%?i;gfggm S u::’;fr:]e G-E high. ,’
VARIABLE RELUCTANCE & ;‘;ifff.s.-.-.-.-_-_._._._..._....._.‘.:.:f_ﬁ...fffffff::f.'.'.f_:::f.f_'ff_'_::f J

. CARTRIDGE PROVES IT! __ R — I

: T T ==
GENERAL.ELECTRIC

April, 1954 31
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To build 2 fiealthy, grOWINE Service busine

YOU NEED THESE 6 NEW

NG service TEHS

NEW WALSCO CLEAN-O-MATIC...

Covers contacts on “Standard Coil” tuners and
keeps them clean, silent, oxidation-free. Very
easy to install. Tube of “Tunerlub” and crocus
cloth included.
Cat. No. 1200

$1.50 net

=)
NEW WALSCO REEL-EASY =
Portable wire reel holder. Light, durable, com-
pact—weighs only 112 Ibs. Handy to carry, easy
to dispense lead-in wires. Eliminates tangled
cables.

cat. No. 503

$3.60 net

~ J
L (“9
17 N
722 3
%)

NEW WALSCO FEEO-THRU BUSHING

Bring antenna cables into the house the profes-
sional way. This bushing fits all fead-in and rota-
tor cables. Terminate “open line"” outside...
bring flat line through bushing to set. Fits walls
up to 16”. Requires 3” hole.
cat. No. 1551

NEW WALSCO VIEW BINS

Keeps small parts handy, sorted, visible and
dust-free. Sturdy, tilt-type, spill-proof drawers
reveal contents. No hidden corners. Silver ham-
mertone finish. Welded steel.

$1.17 net

Cat. No. 1010-6 bin $4.95 net
Cat. No. 1010-12 bin 9.50 net
Cat. No. 1010-24 bin 16.95 net

\\,
= =)

NEW WALSCO GUY-TITE /
Tighten guy wires faster and better with this

NEW WALSCO TOOLS

New LF. alignment tool for all UHF RCA, Zenith
and other sets.

Cat. No. 2527 $0.42 net

“Slug Saver” front end alignment tool for all
“Standard Coil” tuners. Impossible to lose slugs
with this patented tool.

Cat. No. 2528 $0.63 net

Solder-ease tool, Bristles of brush and prongs of
stainless steel. Solder will not stick.

Cat. No. 2529 $0.99 net

new Walsco tool. Does the job of a turnbuckle at
a fraction of its cost.
Cat. No. 1568 Box of 100
Cat. No. 1566 Tool and 18 tites

$3.60 net
4.95 net

WALSED ELEBTAUNIGY SAPURATION |

3602 Crenshaw Blvd. « Los Angeles 16, Calif.

Canadian Factory Distributor: Atlas Radio Corp., Ltd., 560 King St. West, Toronto 2-B.
Overseas Distributor: Ad Auriema, Inc., 89 Broad St.,, 'New York 4,NY.
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Quality is an elusive thing. Engineers
measure it. .. copywriters glorify it. ..
salesmen describe it. But the final test is
actual performance. If a product is

the best in its field, those who know quality
will accept no other.

That is the story of Pickering’s new
260 Turnover Cartridge.

Introduced only months ago, it is already

a leader among magnetic cartridges. It has won
that position because it is the nearest thing

to perfection yet produced. Here

are the combined advantages it offers:

- - | /]e nearest @ing to @hpr ection

1. HIGHER OUTPUT ~ Better overall

signal-to-noise ratio.

N, 2. LOWER OVERALL DISTORTION
RN ) . . . . .
A simole flip of the .’”;.'-.'-'::' ~— Less mtermodulatwn distortion with
handy lever and _f,,vﬁ-""’* wider frequency response.

you're ready to play
any favorite that fits
your mood—whether it's
standard or micrograove.

3. MINIMUM TRACKING FORCE

—~ Lowest practical tracking force for
both microgroove and standard recordings.

4. HIGHER COMPLIANCE ~ Compliance
of moving elements is the highest practical,
consistent with l)est-quality transcription
arms and changers.

5. LOWER MOVING MASS

~ Lowest of any comparable magnetic cartriclge.

6. TWO DIAMOND STYLI~ For longer

record and stylus life and greatest economy.

These design features have real meaning

to those who understand that quality reprocluction
depends on components which meet

professional standards. If you want the best

that high ficlelity can offer, ask your dealer

to demonstrate the new 260 Turnover Cartridge.
You, too, will hear the difference!

P":KE“]NG and company incorporated o Oceanside, L.1., New York
: L o S SN

PICKERING PROFESSIONAL AUDIO COMPONENTS

(;% Hvide whbe can\fen?\lbe a%zwzw”

. Demonstrated and sold by Leading Rodio Parts Distributors everywhere. For the one nearest you and for detailed literature; write Dept. C-4

April, 1954 33
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221K VIVM KIT $25.95. WIRED $49.95.

@ AC & DC volts:
0-5, 10, 100; 500,
1000 V (30 KV with
HVP-1 probe). @ 5
NEW AMAZING FEATURE PACKED ohm ranges from .2

7" PUSH PUI.I. OSCII.I.OSCOPE S it 258

I 360K SWEEP GEN. KIT $34.95. WIRED $49.95,

‘ © Continuous cover-
age of all TV & FM
fregs. from 500 ke to
228 me.

- @ Sweep width vare
iable 0-30 mc.

@ Crystal marker
ostillator, variable

e DC input Z 26
megs. ® 414" meter
movement in can’t-

burn-out circuit. amplitude,

® 1% mult. resise I
VERTICAL FREQ. RESPONSE: tors.
fiat = 2 db 10 cps — 1 mc {
-VERTICAL SENS.: .01 volts ~ Vs T i e =
‘rms/inch £ I .
HOR. FREQ. RESP.: flat = 0 db HIGH VOLTAGE PROBE $6.95 1 214K VIVM KIT $34.95. WIRED $54 95 o

10 cps — 200 kc, -4 db at 500 kc
HGOR. SENS.: .3 voits rms/inch
SWEEP RANGE: 15 cps-100 ke
~3-STEP FREQ.-COMPENSATED
ATTENUATOGR eliminates freq.
_distortion, overioading.
CATHDDE FOLLOWER inputs to
both amplifiers

_® Extends range of VIVMs <
& voltmeters to 30 KV, - ® Large 742" meter,
can’t-burn-out circuit,

‘® AC/DC wvolts: 05, o
10, 100, 500, 1000 §

.(30 KV with HY Probe) -
® 5 ohms ranges
from .2 ohm to 1000 :

PiX TUBE ADAPTER =4 '
-“for Tube Testers $4.50. I

_megs. .
PUSH-PULL outputs in both\ amplifiers DC
RETURN TRACE BLANKING SR ‘"bes e  megs. Ampul EER

INT. VOLTAGE CALIBRATOR while in set

V & H TRACE EXPANSION & DENTER!NG

1.5X fyll screen without distortion. .

DIRECT CONNECTION to vert. CRT plates.

PHASING CONTROL of internal 60 cps i
ksme wave sweep. - 5

ntens:ty mod %input‘

sgf‘ saw ooth outpuxs~ y

i

T
EM G
&V\Q*Ms_—m’&s«. *’x,_.,—\_..‘._

i
i
[ 2 1% mx;lt res:stors.\, *"’xi
i

950A K R-C BRIDGE & R-D L COMP, KIT $19.95.
WIRED $29.95.

@ lllum. gear-driven
‘‘Speed Rollchart.”

® New tever-action
switches for individ-

ICO EXCLUSIVE! 5” PUSH-PULL SCOPE, 425k, BIIF P o] il ostne of svery |
 Amazing feature-packed economy-priced = S Jests BIk_Eonven:
Wired, $79.95. KIT, $44.95.

tional & TV tubes.
‘ PUSK~PX7I.I:\V &H amphﬁers Sens: 0. 5 -1 rms v/in. Usefut 0 2.5 mc.
“SWEE > cps- 76 ke Zaxis intensity modulatmn Dua”Mrace _positioni

— om—

® Measures & tests all
Zy resistors; .5 ohm to 500
megohms.

® Every type condens:
ser, 10 mmf to 5000 mfd,
® 0-500 DC voltage
source for. capacitor
leakage testing.

COUNTER CABINET for above: add $10.00 %o
Kit or Wired Prices.

| SCOPE VOLTAGE CALIBRATOR KIT ‘ B 3171K Res. DECADE BOX 0X Ki IT $19.95. WIRED, $24.98, q
. 492“ Sl g Sts vl ”0W' QNlY KITS oeResnstﬁme values «fro;;; 9 to 99 §9§ . 'w & |
‘f’eq qw‘ﬁ%"efu?f s%l;featr;%vs’:é; "11)? Ghme »wnth&o 5% prechIO" e - i
B .5, 1, 10 or 100 V. peak-to- eak. : wAII resrstors:» have 0. 5% qccugacy ! ]
Ye Accuracy=: 5% of full-scale. WIRED INST UMENTS leeS YOU HE “‘ ‘“ &

“on each range. - ﬂE(.ADE CONDEN$SR BOX KIT E

&31-2\7/ ;BATTE‘F;Y ELIMINATOR KIT =y ] LIFETIME SERVICE & ?5:5 f;:a%;&f pxlc?::n”:h?:;:

DSOK KIT $29.95. WIRED $38.95. mica, accuracy == 1%.

3 g oevaciey 1) | CALIBRATION GUARANTEF B BT - ot

10Aat6V, 6Aat12V. %
2 . ; 7 : @ Smooth-action posmve defent
200 Tt:trrglt‘;er;tz %uZter}tz ";ﬂln& *at fess than our cost of handling (See EICO Guarantee - ceramic sw:tche%. T i S LN
® Separate Voltmeter & Am. |50 . (igte Sy Cord enclosed with each Kit & Instrument). " Prices 5% hicher on West Coast. Specifications . Q&“ss =
meter. e m— =N e ] I“ and orices subject to change without motice, . |
= =T SR - 3 i s = = - . el B r

315K DELUXE S1G. GEN. KIT $39.95. WIRED $59.95. I 565K MULTIMETER KIT $24.95 WIRED $29.95,

535K MULTIMETER KIT $29.95
. WIRED $34.95.
{19 precision realstors)

® Covers range of 75 I
ke to 150 mc.

e 7 calibrated scales: I
accuracy better than

® 20,000 O/V; 31 ranges.
° DC/ C/Output volts:
0-2.5, 10, 50, 250, 1000,
5000.

® DC Current: 0-100 ua; 10,
100, 500 ma; 10 A.

e Ohms: 0-2K, 200K, 20
meg.

ODE. RAY TUBE CHECKER
sgt?i},kuiEn $24.95 KIT, $17.95.

Checks all types of TV picture
a.nd C.R. tubes in the set or carton.
Bridge measurement of peak beam
current (proportional to screen

%
® Bandspread vernier I
tuning.
® 4-step RF shielded
output multiplier: con-
stant output Z. l

prightness). |
e Detects shorted & open ele- e Lo e e G R NG S )
ments. 377K SINE & sa QUARE WAVE mmoxw - *’l ﬁ&ﬁlc.-rmcen KiT e,swas’% A
ge @cmw KIT $31.95. WIRED $48.95. ©© WIRED $28.95. g? N o
! ird e (é:mplete sanoe - i ”k 0;Agd|bly signal traces |
i wave coverage; 20- ; all IF, RF, Video & Audio
BASBG;%ES?T?(’}T $12.95 200,000 C)?i in 4 f “mrcunts from ANT to. ”2”
352K, WIR dl{ect readlngw . . SPKR or CRT nmall TV, %

: nabels rapid adjustment of TV
| ;ctEure V & H linearity without
| hard -to - find  station- -transmitted
test pattern.

e Produces 16 V or 12 H bars.

rangew» - .
[ COmpletédquare T
‘wave coverage, 60- 1
= »50,000 cps. : i
@ Cathode follower %‘

4. FM, AM, etc. thhout ]
g’sy(tchmg =
- @ Germanium crysta!
- diode. probe responswaw
“to over 200 me,

b Operates -on TV channels 3, 4, or 5. routput circuit‘:’ e e,;“ . . + 'V e Integral test speaker,_ i
",1 | 536K MULTIMETER KIT $12.90. WIRED $14.80, | 320k sic. cen. ki s19 95. WIRED $29.95.
e | 526K MULTIMETER KIT $13.90. WIRED $16.90. I 322K SIG. GEN. KIT $23.95. WIRED $34.95,
3 STA

4 gurg_ls“n';ﬁﬂon BOX - ? ® 1000 O/V; 31 ranges e Fundamentals 150 ke
e 1100K WIRED $9.95 KIT, $5.50. % ® DC/AC volts: Zero to ' 3%23“;“2“0 harmonics to
o o Enables rapid substitution & Do L v oysa e S-step band switch-
e stances from ! d o ing.
=y :::és in decade muitiples of 15, 1 ?n%/AOC Cur;‘ent 0-1, l S eamie 50T BEER

22, 33, 47, 68, 100 ohms. e Ohms: 0-500, 100 K, lator generates 400 cps

L @ Uses 36 standard 1 watt, i miee. ’ pure Sine wave VOItaRg;.?'

'- 10% RTMA LSSl ‘ I r:oduelartrgdltfstpl;rre pure'

1 AF !
l L . . : . .
e o Write NOW for FREE latest Catalog R-4 showing entire EICO line,

Ask your jobber for FREE EICO business building decals.
Seperate Assembly & Operating Munuqlsisupklied with each EICO KIT!
You build EICO Kits in one evening, but .. . they last a lifetimel

SAVE OVER 50%! See the famous EICO line TODAY, at your local jobber.
: ELECTRONIC .INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y.
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Fig. 1. Panel view of the 146 mc. trans-
mitter-receiver which is built in a com-
pact, portable case. The various pan-
el controls are identified in the text.

N THE past few years many munic-
ipalities have become aware of the
need for preparedness for civil emer-

gencies. The group most active in
civil defense organizations is the com-
munications division, not only because
of its relative importance, but for
many years its backbone has been
stiffened by eager amateurs in the
art of radio communications.

Most of the equipment for civil de-
fense radio communications has, in
the past, been built, owned, operated,
and maintained by licensed radio ama-
teurs. Today with the realization that
civil preparedness is a necessity in
peace as well as war, municipalities
have allocated funds for the purchase,
operation, and maintenance of radio
as well as other equipment.

About eighteen months ago Meas-
urements Corporation of Boonton,
N. J., with a branch located in Parsip-
pany Troy Hills Township, offered
through the “Measurements Radio As-
sociation,” a club of radio amateurs,
to build ten transmitter-receiver units
for Parsippany Troy Hills Township,
which at that time was organizing its
radio facilities and training operators.
One additional unit was offered to the
West Morris Chapter of the American
Red Cross, located at Denville, N. J.
Field tests were conducted to deter-
mine which frequencies would provide
the most reliable coverage of the
Township’s ten civil defense districts,
which cover an area of approximately
30 square miles. These tests indicated
that two-meter operation would pro-
vide the desired communications. Sev-
eral of Measurements’” employees,
familiar with the mobile work being
done with the Livingston Amateur
Radio Club’s two-meter equipment,
managed through the kindness of the
club members to obtain one unit as a
basic design model, along with asso-
ciated wiring diagrams. An agree-

April, 1954

HENRY 5. PUSTARFI, wiHDG

and

A 146 MC.
CIVIL DEFENSE
. STATION

‘~ : xﬂ.: .. -!.

IRENAEUS W. DALY, wavsz

A carefully-engineered station for fixed, portable, or

mobile use which provides reliable radio communications.

ment was made between “Measure-
ments Radio Association” and the
communications officer of Parsippany
Troy Hills Township that any design
changes could be made by Measure-
ments who were supplying the labor
and small parts gratis. Several asso-
ciation members volunteered to work
Saturdays and Sundays until the job
was completed.

This equipment, in order to be of
general usefulness to the public, had
to be completely portable so that it
could be used at any location, on any
vehicle, or for fixed station service.

EDpITOR’S NOTE: The authors of this arti-
cle supervised the engineering and manu-
facturing of the equipment described as
employees of Measurements Corporation
of Boonton, N. J. The information con-
tained in the article was taken as labora-
tory data on this gear.

The equipment had to be designed to
operate in continuous service, for long
periods of time, without component
failure, and be so constructed that un-
qualified personnel could not make
adjustments on the transmitter. It
was not considered advisable to exceed
commercial continuous ratings on
tubes or components. Because of the
portability requirements, efficiency had
to be as high as possible. Complete
circuit and test data had to be avail-
able to facilitate maintenance and
servicing.

After exhaustive tests and redesign,
the v.h.f. equipment herein described

www americanradiohistorv com

is believed by the authors to meet the
stated requirements for reliable civil
defense equipment.

General Description

The v.h.f. station consists of a trans-
mitter-receiver, antenna, microphone,
and power source. See Figs. 2 and 4.

The transmitter-receiver consists of
three basic sub-assemblies; r.f., modu-
lator, and receiver. The modulator is
common to both transmitter r.f. and
receiver r.f., serving as an audio am-
plifier in the ‘receive” position and a
modulator in the “transmit” position.
The sub-assemblies are mounted di-
rectly on the inside front half of the
case which also serves as the front
panel and speaker enclosure. The ex-
terior is finished with black crackle
enamel and, to provide a maximum of
thermal transfer, the interior is fin-
ished in flat black. Adequate air cir-
culation is provided by case vents on
top, bottom, sides, and in the front
panel. See Figs. 3 and 7.

The antenna input and output have
been designed to match an unbalanced
resistive load of 75 ohms.

The transmitter frequency is fixed
within the range 144 mec. to 148 mec.
The receiver frequency is continuously
variable within the range of 143 mec.
to 149 me. This range covers the 2-
meter amateur band and the civil air
patrol frequency at its high end.

High level plate-modulated radio
telephony is available.

The antenna is a commercial 75-ohm

35
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Fig. 2. Complete schematic and parts list for the 146 mec. transmitter-receiver for civil defense applications,

24MC.

] ca;é
ce { y
>—| &

RUE

Gl 3

el
XTAL

RI4

v—0_

J5
I
MICROPHONE

HEADPHONES

SPEAKER
JSI Ei‘j"

146 MG,

Ri, Ry, Rog—3300 ohm, V> w. res.

KR,—5000 ohm, 1 w. res.

R;—10,000 ohm, V5 w. res.

Rs, Re—33,000 ohm, V5 w. res.

R—470 ohm, V5 w. res.

Rg, R13—2000 ohm, 5 w. res.

Rg, R17—47 ohm, V5 w. res.

R17—200 ohm, 15 w. res.

Ry>, R1¢~—510,000 ohm, V5 w. res.

R;;—200,000 ohm, VY, w. res.

Ri5, Roy—51,000 ohm, V2 w. res.

Ry;—90 ohm, 3 w. wirewound res.

Rig—60 ohm, 2 w. res.

R1g—1000 ohm, 10 w. wirewound res.

Roy—500,000 ohm wol. control (IRC Type
Q-13-133, taper C with s.p.s.t. switch)

Ro;—50,000 ohm vol. control (IRC Type Q-11-
123, taper A with s.p.s.t. switch)

R.o—100,000 ohm, V2 w. res.

Roz3—1 megohm, Y5 w. res.

Ros, Rog, Re—1000 ohm, V> w. res.

Ro—22,000 ohm, V2 w. res.

Ry;—150 ohm, V5 w. res.

C1—25 ppfd. var. cond. (Hammarlund Type
APC)

Caz, Cy, Cigy C17, Co0, Cos, Cog, Cor, Cosy Cyoy Cas,
Cay, Caz, Cro, Cy1, C3o—.005 ufd. disc ceramic
cond, (Erie Type 811)

Cs—50 pufd. var. cond. (Hammarlund Type
APC)

C;—47 upufd. ceramic cond. (Erie Type GP14
or GP1K)

Cs-Co—50 pufd. var. cond. ( Hammarlund Type
APC modified to split stator)

C;, Cso—27 pufd. ceramic cond. (Erie Type
GP14 or GP1K)

C10-C11, C15-C16—25 ppfd. var. cond. ( Hammar-
lund Type APC modified to split stator)

Cyoy C15—.75-2 pufd. glass trimmer cond.

C1c—10 pfd., 25 v. elec. cond.

Ciy—.1 pufd., 400 v. cond. (Solar XTIM or
equiv.)

Cy—47 pufd. ceramic cond.

Cr—50 pufd., 25 v. elec. cond.

Ca;, Cos—8 ufd., 450 v. elec. cond.

Cop, Ciy, Cy5—20 ppfd. zero temp. coeff. cond.
(Erie NPO, Style 4)

Csp, Cos—7-45 ppufd. zero temp. coeff. trimmer
cond. (Ervie NPO, Style TS2A4)

Cye—100 ppufd. mica cond. (Underwood)

Coo—Variable cond. (Hammarlund Type
HFA151 modified, see text) .

Li—18 t. B & W “Miniductor” #3003, tap
4 t. from crystal end

Lo—13 t. B & W “Miniductor’” #3003, center-
tapped

Ls, Ly—6 t. 118 silver wire, 1”7 long, 3" dia.,
space 3" in center, center-tapped

Li—4 t. #18 silver wire, 34" dia.,, center-
tapped

Le—3 t. #18 silver wire, 33" dia.

L:~—Two 50 mhy. chokes in series (Measure-
ments Corp. #A4-2325-4)

L—19Y, t. #£22 Formex wire wound on 14”
dia., 1" long polystyrene rod, tap 4 t. from
gnd. end

L(y_Id.f. link, single t. #22 Formex wire, each
en

Lyw—17Y5 t. %22 Formex wire wound on 15"
dia., 1”7 polystyrene rod

Ly—6 . #18 silver wire, 33" dia.

Li—5 1. 18 silver wire, 33” dia.

Lis—1Injection link, single t. 3t22 Formex wire,
each end

Li—2 t. #18 silver wire, 33" dia., tapped 3/
t. from gnd. end

Lii—5 t. 218 silver wire, 3" dia., tapped 1>
t. from gnd. end

RFC,, RFC, RFC3 RFC—22 t. #28 Formex
wire wound on 36,000 ohm ABGB form

T—Mod. and output trans. 6000, 8000, 200
ohm and v.c. winding. 6000 ohms to mod.
plate, 8000 ohms to class C load (Harvey
Wells Co. Cat. No. 9D1003 )

Xtal.—8 mec. crystal for overtone operation with
Millen No. 33202 socket, .125" pin dia., V2"
spacing. (A 24 mc. overtone type crystal, Bli-
ley tvpe AX3 can be used)

Ji, J—RCA4 type phono-jack

Jo>—Pin jack (yellow)

Js—Pin jack (blue)

J—Pin jack (red)

J:~—Dual-circuit phone jack

Js—Closed-circuit jack (Utah)

Py, P,—RCA type phono plug

P.—4-pin plug (Amphenol #7145)

Py—4-pin plug (Jones P-304-4B)

P;—6-pin plug

SO—4-pin socket { Amphenol 78-545)

SO,—Coaxial connector (AN type SO239)

SO;—6-pin socket (Amphenol 78-§65)

S,—3-pos., 5-gang switch (Mallory Type 178C)

So—S.p.s.t. sw. (ganged to Ry )

S3—S.p.s.t. toggle sw.

Si—S.p.s.t. sw. (ganged to Roy)

Speaker—4 x 6-inch PM oval speaker with 4
ohm v.c.

Vi, Vo, Va—6J6 tube

Vi, Ve, Vs—6AKS5 tube

Vs—6A4Q5 tube

V—12A4T7 tube

All resistors to be &= 10 9, tolerance
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coax, rnodified for one minute installa-
tion. The mount was designed by
David M. Ruggles, W2LOF. See Fig. 4.

The microphone is a surplus T17B,
which has been modified to hold a
Western FElectric F1 single-button
microphone (see Fig. 5). Any good
single-button carbon microphone may
be uscd.

The power source is a modified
PE101C or CWD-21AAX dynamotor
or an equivalent power supply. This
is done by removing the center set of
brushes marked “LV+4" and “LV—"
under the long dust cover. The gear
train and coding contact assembly
should also be removed. (See Fig. 6 for
dynamotor connections).

Circuit Data

The modulator-audio amplifier unit
utilizes a 6AKS (V,) class A voltage
amplifier and a 6AQ5 (V;) class A
power amplifier. The input circuit,
when being used as a modulator, has
been designed for a single-button F1
carbon microphone. The microphone
excitation current, 23-35 ma., is derived
from the 6AQ5 cathode. See Fig. 2.

The over-all gain of the modulator
is fixed and is sufficient to fully modu-
late the radio-frequency unit when
speaking into the microphone with
slightly less than normal telephone
voluine.

The frequency characteristics of the
modulator will be determined primari-
ly by the microphone and will have a
flat response with frequency, = 10%,
400 cps to 10 ke.

Power output of the modulator is 2
watts into the class C load of 9550
ohms and is fully capable of modulat-
ing the class C final amplifier 100%
with less than 5% modulator distor-
tion at 1 ke, )

When being used as the receiver
audio amplifier, the audio gain may
be varied by means of potentiometer
R‘.!U.

The undistorted power output into
the self-contained, 4-ohm PM loud-
speaker is 1.3 watts and into the 200-
ohm headset is 1.6 watts.

The frequency response of the audio
amplifier in the loudspeaker “receive”
position is flat within = 10%, 600 cps
to 10 ke.

When headphones are used the loud-
speaker is muted. Js is a dual-circuit
jack for use with a microphone or
telephone set.

The switch on the gain control po-
tentiometer provides remote relay
control of the dynamotor primary cir-

Fig. 3. Top view of transmitter-receiver

cuits and the transmitter-receiver
heaters (“on-off” power switch S.).

When switching from the “transmit”
to the ‘“receive” position a series-
dropping resistor (Rw) is inserted in
the high-voltage line to compensate
for the change in load on the PE101C
or CWD-21AAX dynamotor and thus
reduce the high voltage to the operat-
ing level for the receiver.

Note: A toggle switch (S;) is in-
stalled just behind the front panel air
vent to provide operation on a fused
PE101C or CWD-21AAX dynamotor
and battery or a fixed power supply.
The switch removes the high-voltage
dropping resistor from the high-volt-
age line when in the “fixed supply”
position and inserts it in the “dyna-
motor” position. The high-voltage
dropping resistor is the same one used
for tune-up operations in the “trans-
mit”’ position.

The fixed power supply require-
ments are 200 volts at approximately
150 milliamperes and 6.3 volts at 2.5
amperes a.c. or d.c.

Radio Frequency Unit

The radio-frequency unit consists of
% 6J6 (V) 24 megacycle overtone
crystal oscillator (utilizing an 8 mega-
cycle crystal operating at its third
harmonic.) The crystal oscillator feeds
% 6J6 (V;) doubler which, in turn, ex-
cites a single push-pull 6J6 (V.) trip-
ler. The tripler is link-coupled to a
6J6 (V:) neutralized class C amplifier
operating at 4 watts input with a
measured plate circuit efficiency at 146

showing the three sub-chassis used.

megacycles of approximately 45%.
With the radio-frequency drive avail-
able, the modulation capability of the
final amplifier is 100% with no indi-
cation of non-linearity until the 100%
level is reached. The demodulated dis-
tortion is less than 10% at 1000 cps,
100% modulation.

The incidental frequency modulation
at 146 megacycles is approximately 55
kilocycles with 1000 cps, 100% modu-
lation.

Labeled phone tip jacks are provided
to meter the final amplifier grid and
plate currents. Because 47-chm me-
tering shunts are used to provide cir-
cuit continuity only low resistance
milliammeters should be used for me-
tering. If 400-ohm movements must
be used the shunt resistance should
be taken into account. Plate current is
read on J; and J; while grid current to
ground is read on J..

Switch 8. provided on the super-
regeneration potentiometer R., places
lower plate voltage on the radio-fre-
quency unit when set full counter-
clockwise. This provision has been
made for tune-up purposes only.

The final tank circuit is link coupled
to the 75-ohm antenna system.

Receiver Unit

The receiver consists of a variable
frequency 143 to 149.0 megacycle
superheterodyne with unbalanced 75-
ohm input. A 6AK5 (V,) broadband
radio-frequency amplifier at 146 mega-
cycles provides the necessary isolation
and rejection required in this type

Table 1. Tube socket voltage chart. This data is needed for making the modulation measurements on the transmitter-receiver unit.

FUI‘IS%;II‘ION TUBE PIN PLATE PIN SCREEN PIN CATHODE FUNCTION TUBE PIN PLATE PIN SCREEN PIN CATHODE
. W.
POSITION POSITION
_ Receive BAKS (Vy) § 140 v. 6 140 v. 2-7 2.4 v. Transmit ©d6 (V) 2 192 v. 7 5.8 v.

Receive 12ATZ (V) 1 196 v. 3 35w, L etion
_ ! J:-RFC,

Receive 12AT7 6 193 v. 8 Tra & 636 (VU 2 135 v

Receive BAKS (V) 5 85%-55%%v. 6 38%-95%%. 2 remsmi ' 1 Tap on L

Receive BAKS (V,) § 133 v. 6 127 v. 2-7 3.6 v. *Threshold and *¥full clockwise positions of superregeneration control

Receive 6AQ7 (V;) § 193 v. 6 200 v. 2 6v. Notes: All readings taken with 20,000 ohms-per-volt d.c. meter
Transmit 6d6 (Vi) 2 200 v. 7 10 v. 2 ohm, 2 watt non-inductive dummy load across antenna

1 Junction connector.
R.-RFC. All readings with Ris shorted (S; in fixed position)
Source voltage of 200 volts d.c. and 6.3 volts a.c. or d.c.
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Fig. 4. The 146 mc. station ready for op-
eration., The setup includes the transmit-
ter-receiver, dynamotor, and an antenna.
The inset is a close-up of antenna mount.

service. A 12AT7 (V;) dual triode
serves as the local oscillator operating
on the low frequency side, 19 megacy-
cles removed from the signal frequen-
cy and as a mixer with an output fre-
quency of 19 megacycles. The 6AK5
(V) second detector is of the self-
quenching superregenerative type
operating at 19 megacycles with a
quench frequency of 26 Kkilocycles.
Superregeneration is controlled by the
screen voltage adjust potentiometer
R'.’l.

This receiver, in conjunction with
the audio unit, will deliver clearly
audible output with a 1 microvolt, 1000
cps, 30% modulated carrier at the
antenna input. At the superregenera-
tive threshold level a 3-microvolt un-

modulated carrier will provide a 6 db
decrease in the no signal noise level.
The signal-to-image ratio is approxi-
mately 20 db.

The selectivity of the superregen-
erative detector is inherently poor and
depends on both quench level and
strength of the received signal. The
skirt response of the receiver is down
6 db at = 0.15 megacycle removed
from carrier and down 10 db at == 0.2
megacycle removed from carrier (at
the threshold level with 10 microvolt
carrier).

The superregenerative type detec-
tor has excellent a.v.c. qualities and
all signals between approximately 30
and 50,000 microvolts will produce
small changes in output.

A filter, consisting of L; Cs% and
Cx, has been included in the second
detector plate circuit to reduce the 26
kilocycle quench voltage at the grid
of the first audio tube to a negligible
value. )

The receiver frequency stability is
sufficient for its intended civil defense
service.

Mechanical Construction

The receiver-transmitter is fully en-
closed in two aluminum chassis 7”7 x
13” x 2”. As seen in Fig. 1 the anten-
na connection is mounted on the left
side of the case—the Jones power
receptacle is on the right side. Rubber
feet have been provided on the bot-
tom and back sides for protection of
the case and to insure proper ventila-
tion. A leather handle has been in-
stalled on the top side for ease in
carrying the equipment.

The front panel controls (see Fig. 1)
and jacks are: left top, receiver audio
volume (Rsx), this control in its full
counterclockwise position operates the
power switch (8i); right top, super-
regeneration control (R.), this con-
trol in its full counterclockwise posi-
tion operates a tune switch (8:) for

Table 2. Specifications on both the transmitter and receiver portions of unit.

TRANSMITTER
Antenna: 75 ohm unbalanced resistive load

Freq.Range:Cryztal controlled 144-148 mec.
an

Emission: A3, high-level plate mod. {Inci-
dental FM approx. 55 kc. with 1
ke., 1009, AM)

Power

Output: l.8wattsunmodulated withnom-
inal plate power input of 4 watts

Efficiency: Final plate circuit—459%,

Distortion: 144 mc. demodulated distortion

less than 109, at 1 ke. 99% modu-
lation (Final amplifier non-line-
arity and residual carrier noise
negligible)

Audiolnput:Carbon mike using W.E. Flbutton

Mod. Gain: V.G. fixed at approx. 2000

Mod.

Fidelity: 3109, 400 cps to 10 kc.
Mod.Power: 2 watts into class C load of approx.
10,000 ohms
Mod. Dis-
tortion: Less than 5% at 1 ke.
Over-all
Fidelity: Limited by microphone

150 ma. and 6.3 volts at 2.5 amps.

POWER SUPPLY

This unit has been designed for operation from a
fused, modified PEIOIC or CWD-21AAX dynamotor
and storage battery or from an external fixed power
source that will provide 200 volts d.c. at approximately

RECEIVER
Antenna: 75 ohm unbalanced resistive load
Freq.Range: Variable 143 to 149 mec.

Sensitivity: A 3 uv. unmodulated carrier will
provide a 6 db reduction in noise
output from the ‘‘no signal”
noise level. A 1 uv. 30% mod. car-
rier will provide a clearly audible
signal.

Selectivity: Skirt response down 6 db at .15
mec. removed from carrier and
down 10 db at 3.2 mc. removed
from carrier (at threshold level
with a 10 uv. carrier)

A.V.C.: Inherent to 2nd detector-flat 30
to 50,000 uv.

Image

Ratio:z Approx. 20 db

L.F.: 19 me.

Audio Gain: V.G. variable at approx. 2000

Audio Fid.: x109%, 600 cps to 10 kc.
Audio
Output: l.3wattsundistortedintospeaker

(4 ohms) at 1 kc. and 1.6 watts
into low impedance headphones
(200 ohms)

Dynamotor drain is 3.5 amps at noload ;
9.5 amps in the ‘‘receive’’ position; 13.5
amps in the ‘‘transmit’’ position. The
approximate starting surge is 25 amps.
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the transmitter; left center, transmit-
ter-receiver control switch (8.); right
top jack (Js), phone jacks providing
200-ohm or 4-ohm output into exter-
nal load; right lower jack (Js), mike
jack wired to provide audio for a
handset earpiece; center panel con-
trol is receiver tuning (Csws). The bot-
tom front has a removable panel to
permit authorized personnel to make
adjustments of the transmitter tuning
condensers (03, Cs'cc, Clo‘cn, Cis-Cis).
C,, the crystal padder used in the trans-
mitter, Ci local oscillator trimmer,
and C, detector frequency trimmer
are accessible through holes .in the
sides of the case. Ci:. and C: neutraliz-
ing condensers are accessible through
holes in the rear cover.

The receiver, r.f., and modulator
sections are constructed on a strip
sub-chassis approximately two inches
wide and nine inches long. Tuning
condensers used in the transmitter are
the “APC” type, some modified to
provide split-stator condensers for the
balanced circuits. The tuning condens-
er used in the receiver local oscilla-
tor tuning is a modified Hammarlund
HFA 15, two stators and one rotor
remain to provide bandspread. All coils
are wound on polystyrene forms and
cemented with Amphenol 912 cement
after adjustment to provide a rugged
assembly.

Transmitter Alignment

Equipment Required:

1. Power supply, 100 and 200 v. at
100 ma., 6.3 v. at 2.5 amp.

2. 75-ohm, 2 watt dummy load—pure
resistance.

3. Absorption type wavemeter —
range 20-150 mc. Measurements Cor-
poration Model #59.

4. Low resistance d.c. milliammeter,
0-15 ma.

5. Low resistance d.c. milliammeter,
0-50 ma.

6. D.c. voltmeter, 0-200 v.

7. Insulated screwdriver.

Procedure:

1. Connect power supply directly to
transmitter unit plug—not through
modulator—and set to 100 volts d.c.

2. Connect 75 ohm load to J..

3. Set crystal padder C; to one-half
maximum capacity. (C: is bracket
mounted.)

4. Loosely couple the wavemeter
tuned to 24 me. to L; and tune C;
slowly from the maximum capacity
position to the point where the oscil-
lator just kicks sharply into oscilla-
tion. The most stable setting will be
found a fraction of a turn past this
point.

5. Loosely couple the wavemeter
tuned to 48 mec. to L. and tune CsC,
for maximum output as indicated on
the wavemeter.

6. Unsolder the ground side of R,
and insert the 0-15 ma. milliammeter
to read final grid current.

7. Increase power supply voltage to
200 volts d.c.

8. Tune C,-Cn for maximum final
grid current as indicated on milliam-
meter.
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9. Rotate Ci-Cis and note if sharp
grid current dip is present.

10. If present, adjust neutralizing
condensers C:. and Ci; in small incre-
ments, keeping them balanced, until
all indication of dip disappears as Cis-
Cy is rotated.

11. Loosen L, with Amphenol thin-
ner and adjust for maximum final grid
current as indicated on milliammeter
(grid current should fall between 10
and 13 ma.).

12. Connect 0-50 milliammeter from
the “B--" side of RFC,: to J; thus ap-
plying plate voltage to the 6J6 final
amplifier. Final amplifier grid current
should fall to 8 or 9 ma. with applica-
tion of plate voltage.

13. Immediately tune Cw-Cy for a
sharp dip as read on the 0-50 ma. plate
milliammeter. This dip should fall to
21 ma.

14. If the dip is more or less than
21 ma. loosen Ls with Amphenol thin-
ner and adjust the link for the requi-
site 21 ma., keeping the final tank con-
denser Cy;-Cy at resonance as indicated
by the dip.

15. At this point rotate C.-Cis and
note whether the minimum plate cur-
rent dip (21 ma.) falls at exactly the
same place as maximum grid current.
This is a better indication of neutral-
ization than Step 9. This unit must
be properly neutralized. Adjust Ci
and Cy until plate current minimum
and grid current maximum fall at ex-
actly the same place as C.-Ci is ro-
tated. The unit will then be neutral-
ized.

16. Repeat Cs:-C, and C:-Cy as in-
dicated by final grid current. Final
grid current should now fall between
8-9 ma., never lower. If 8 ma. cannot
be reached recheck this procedure
from the beginning. Keep circuits res-
onated and final neutralized. If the
6J6 final amplifier tube is changed, the
final will have to be reneutralized.

17. If coils are replaced they should
be adjusted to approximate frequency
as indicated on the schematic with
condensers one-quarter meshed.

18. When adjusting links L, and Ls
care should be taken to see that they
maintain their positions while the
Amphenol coil cement is drying.

19. Resolder R, to the ground lug
and remove dummy load. The unit is
now aligned and ready for installation.
The final plate current should be
checked, when cased, with the unit's
antenna system connected. The final
should load to 21 ma. at resonance. L,
can be touched up if necessary to
reach rated input.

20. After replacing the back of the
case adjust crystal padder C, through
the end of the case to correct fre-
quency. Meters can be connected to
the meter jacks visible through the
front panel air vent and all circuits
resonated for maximum final grid cur-
rent and rated final power input of
4 watts.

21. Transmitter pin jack code: blue,
final 6J6 plate; red “B4; yellow,
final grid. If using dynamotor supply
after back cover is replaced make sure
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dynamotor fixed supply toggle switch
is in dynamotor position. A rough out-
put frequency check can be made with
the wavemeter.

22. Note that neutralization and
transmitter tuning will have to be
checked and usually readjusted with
the rear cover in place. The two neu-
tralizing condensers can be reached
through the two plug buttoned holes
in the rear cover.

Modulator Measurements

Equipment Required:

1. Power supply, 200 v, d.c. at 100
ma., 6.3 v. at 2.5 amp.

2. Vacuum tube voltmeter, Measure-
ments Corporation, Model 67 or equiva-
lent.

3. Audio frequency oscillator, Meas-
urements Corporation, Model #82, or
equivalent.

4. 50 ohm non-inductive load.

5. 4 ohm non-inductive load, 2 watts.

6. 200 ohm non-inductive load, 2
watts.

7. 9550 ohm non-inductive load, 2
watts.

Procedure:

Gain: “Transmit Position.” For the
following modulator measurements
short out Ru:

Approximately 0.07 volt of 1 kc.
sinusoidal input into the microphone
jack will produce 139 volts of undis-
torted output across the 9550-ohm
dummy load (modulation winding).
For this check isolate the a.f. oscilla-
tor and place the 50-ohm dummy load

across the microphone jack. Distortion-

at full output will be less than 4%.
Frequency response is = 10% from
400 cycles to 10 kc.

Gain: “Receive” and “Phones” posi-
tions. For the following modulator
measurements short out Ryp:

In the “receive” position approxi-
mately 0.07 volt of 1 ke. sinusoidal
input at pin 5 of Ps; with R full
clockwise will produce 2.3 volts of un-
distorted output across the 4-ohm
speaker winding load and 19 volts
across the 200-ohm phone winding
load in the “phones” position.

Fig. 7. Rear view of front panel showing sub-chassis and loudspeaker in place.
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Close-up of the modified T17B
microphone. changed for W.E. F1 button.

Fig. 5.

INTERNAL GROUND TO FRAME OF DYNAMOQTOR
—_—

ev, %
+ BATTERY

No.16
No.1§ 1 1]
: =ik °b

Fig. 6. Connections for mobile operation.
See text for dynamotor modification data.

If the modulator gain requirements
are not met and voltages check as per
the tube voltage chart (Table 1), it
may be necessary to select 6AK5’s for
maximum gain and/or 6AQS5's for
minimum distortion.

Receiver Alignment
Equipment Required:
1. Power supply, 200 v. d.c. at 100
ma., 6.3 v. at 2.5 amp.
(Continued on page 82)
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Down-to-earth hints on how to squeeze every possible db

of signal out of wh.f in

uw.h.f. installations, many service

technicians find that additional cus-
tomers are available, often in much
greater numbers, in the u.h.f. fringe
areas. This type of area differs from
the familiar v.h.f. fringe area in many
ways and requires a somewhat differ-
ent approach and new service proce-
dures.

In most cases, the u.h.f. fringe area
is much closer to the transmitter than
its v.h.f. counterpart. Most locations
more than 50 miles from any u.h.f. sta-
tion will receive only weak signals and
many spots much closer have reception
troubles due to obstacles and reflec-
tions. All the disturbing aspects of
v.h.f. wave propagation, such as multi-
ple path transmission, diffraction
around obstacles, absorption by foli-
age, and reflection from moving ob-
Jjects, oceur in u.h.f., but their damage
is greater. A good example is the well
known diffraction phenomenon, where
an intervening hill blocks TV waves,
but enough energy is bent around the
crest of the hill to permit some kind
of reception behind it. The amount of
energy diffracted in u.h.f. is less than
half of that normally expected from a
v.h.f. station. To make matters worse,
trees near the top of the hill will ab-
sorb much more of the diffracted u.h.f.
signal than of any v.h.f. signal.

Fig. 1 illustrates some of the causes
of weak u.h.f. signals and although
they are also present in v.h.f. fringe
areas, their effects are much more
marked in the uwh.f. TV band.

This article describes the various fac-
tors in a typical u.h.f. fringe installa-
tion which can be adjusted for better
reception. When the signal at the re-
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AFTER the first rash of new local

the difficult fringe areas.

ceiver is so weak that “snow” appears,
every change which will improve the
signal strength is worthwhile. Getting
every possible db of signal requires
careful consideration of all the factors
which can cause losses and the major
portion of this article is devoted to
pointing out these ‘‘signal sinks” and
methods of avoiding them. Starting at
the antenna we shall show how cach
portion of the installation can be de-
signed for minimum loss and optimum
signal.

Antenna Installation

The popular argument as to which
antenna is best will probably never be
settled, but for practical reasons, gain
and directivity are the most important
characteristics in the fringe area.

Bandwidth, cost, and ease of instal-
lation are certainly secondary when a
single station is received weakly and
the acquisition of a new customer is at
stake. For the typical fringe installa-
tion, therefore, a yagi antenna as in
Fig. 2, a corner reflector, or a rhombic
is recommended. Above all, when using
a yagi, be sure that the antenna is cut
for the channel to be received.

In planning the installation it is well
to remember that, optimizing all other
factors, the actual signal which the
antenna picks up represents the best
possible reception. Therefore the type
of antenna, location, mounting, and
orientation can be considered as at
least 50% of the job. This should be
pointed out to the customer and the
resulting installation charges can be
based on the signal strength with which
the technician must work.

Recent advertising stresses the fact
that some antennas use gold or some
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other type of plating, special dielectric
spacers, or air dielectric to operate
well in the u.h.f. fringe area. The boon
of gold or silver plating is somewhat
dubious since the surface resistivity of
the antenna elements is normally quite
low compared to the characteristic
impedance. However, such plating does
help to prevent rusting and deteriora-
tion.

Dielectric losses at the antenna ter-
minals can be considerable, especially
if the dielectric used has a tendency
to absorb moisture. One limitation of
most antenna terminal arrancements
is that they do not keep dust and
moisture out. In this respect, the an-
tennas which require no dielectric
spacers are preferable. Where a dielec-
tric spacer is used, the antenna ter-
minals can be weatherproofed with
special tape. Polyethylene, polysty-
rene, or vinyl tape can be used, pro-
vided the tape is pressed tight to keep
water and air out and is not used so
profusely that its thickness results in
impedance mismatch. No more than
two layers should normally be used and
never, but never, use electrical friction
tape or any kind of cellophane or
paper-based tape.

Having made a good connection,
preferably soldered without flux, we
are now ready to hoist the antenna into
place for a trial orientation. Fig. 2
shows a simple six-element yagi and
the direction of rotation and motion
for optimum performance. Because of
the appearance of so-called ‘“‘space
nodes,” the antenna should be moved
up and down, forward and backward
as well as rotated to point towards the
station. The up and down motion
should be done slowly and extended for
at least half a wavelength or about
one foot at the lowest u.h.f. channel. It
will be found frequently that maxi-
mum and minimum signal locations
exist both in the vertical and hori-
zontal plane, spaced half a wavelength
apart. For the same reason the for-
ward and backward motion is recom-
mended. In addition to all these ma-
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neuvers, it is often helpful to vary the
angle between the antenna beam and
the mast, indicated by the 30 degree
tilting at the left of Fig. 2.

It may be necessary to repeat this
procedurc for several locations until
the strongest signal is obtained. Since
foliage absorbs u.h.f. waves to a great
extent, be sure during the winter sea-
son that the antenna will not be
blocked by trees or brush when spring
comes along.

Once the best location and direc-
tional position have been determined,
the installation is made permanent. In
addition to the normal rigidity and
sturdiness required for v.h.f. antennas,
the w.h.f. fringe installation must be
guyed sufficiently to prevent swaying
in the wind. A wind displacement of
one foot, while tolerable at v.h.f. will
often cause “picture breathing” or ex-
cessive fading on u.h.f. channels.

On one u.h.f. fringe installation, good
pictures were obtained at the time of
installation, but when the customer’s
husband came home the picture flut-
terecd until dinner time. Then a stable
picture was obtained again. When the
service technician came the next day,
the fluttering was gone. In the late
afternoon fluttering occurred again
until dinner time. The cause for this
vanishing flutter was apparently the
reflections coming from a nearby high-
way where traffic was only substantial
during the morning and evening rush
hours. The reflection from passing au-
tomobiles was alternately in phase and
out of phase with the main signal, caus-
ing flutter. Unfortunately there was
no practical solution possible since the
location of the home and the u.h.f. sta-
tion required that the antenna be
oriented towards the highway.

Transmission Lines

The flat 300-ohm twin-lead used for
v.h.f. installations is quite lossy at
u.h.f. and should never be used in weak
signal areas. The author measured as
much as 10 db loss at 800 me. in a 50
foot length of flat twin-lead. By com-
parison, it was found that the same
length of tubular twin-lead had less
than 2 db loss.

There are many different kinds of
low-loss u.lh.f. transmission line on the
market and most of them are quite
good. Open-wire line is theoretically
the least lossy and therefore most suit-
able for fringe installations. In actual
practice, however, the open-wire line
has some distinct drawbacks. Near in-
dustrial centers the air pollution is
often quite bad and causes soot and
grease deposits on the dielectric spac-
ers. After a while the sum total of
many coated spacers is sufficient to
change the characteristic impedance
of the line, resulting in standing wave
and dissipation losses in the transmis-
sion line. Completely covered twin-
leads do not suffer so much from dust
and dirt because the insulation always
keeps the grime away from the con-
ductors themselves.

More lossy than the transmission

April, 1954

s

{A} DIFFRACTION
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(B} REFLECTION

(C) ABSORPTION

Fig. 1. Some of the causes for weak u.h.l. reception. (A) Hills and obstructions do not
diffract as much signal at uhd. as at v.h.i: (B) reflections are more troublesome at
u.hd., especially from relatively small sized structures: (C) trees and foliage absorb
signal energy at w.h.i. leaving less for the antenna and set. See discussion in text.

line itself are some of the indispensable
accessories such as the standoffs, v.h.f.-
u.h.f. couplers, and lightning arresters.
The latter, especially, can be quite a
trap for u.h.f. signals. There are basi-
cally two types of arresters on the
market, one using resistive elements,
the other using condensers. For u.h.f. the
resistive models are not recommended
since they cause not only a poor im-
pedance match, but also unbalance the
line. Some of the older style v.h.f.
lightning arresters are unsuitable be-
cause their capacities are too large
and, in many instances, the plastic case
material has such poor dielectric quali-
ties in the wh.f.-TV band that imped-
ance mismatch is considerable. The
author checked the v.s.w.r. of several
lines with lightning arresters and found
those using ‘“v.h.f. only” models have
more than a 2.5:1 standing wave ratio.
The latest u.h.f. or v.h.f.-u.h.f. models
introduce less than 1.5:1 v.s.w.r. Thus,
the selection of a good lightning arres-
ter is another important factor in
squeezing every db of gain out of the
antenna in a fringe area.

When a wh.f. fringe installation also
requires a v.h.f. antenna, care should
be taken about using a v.h.f.-u.h.f. an-
tenna coupler. All of the commercially
available crossover networks have
some insertion loss at u.h.f. ITn a fringe
area, every db of signal strength is im-
portant. The best solution for fringe
locations where both u.h.f. and v.h.f. an-
tennas are needed is to run separate
transmission lines to a suitable low-
loss switch at the receiver. In many in-
stances it is possible to simply connect
each transmission line to its respective
tuner input and depend on the u.h.f.
converter or tuner to select the de-
sired signal.

Transmission line standoffs and sup-
ports are another potential signal trap.
This is especially true in most fringe
installations where the transmission
line is quite long and is supported in
many spots. The ideal standoff, or at
least the best possible, is the type con-
sisting entirely of polystyrene or some
other low-loss dielectric. For rigidity,
however, as well as for mounting pur-
poses, steel is usually required. The
most popular types of standoffs use a
metal loop with a polyethylene grom-
met inside which supports the trans-
mission line. At u.h.f., the metal loop
together with the dielectric forms a
condenser which effectively shunts the
two wires of the transmission line. This
capacity is quite small and by itself
has little effect on the transmission
line characteristic. When a great num-
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Fig. 2. Directions in which an antenna
should be tested before the installation
is definitely made for u.hJf. receiver.

ber of standoffs is used, however,
their total capacity may seriously up-
set the impedance of the line. This is
especially true when the standoffs are
placed at equal distances resembling
multiples of % wavelength at the
channel being received. In this event
considerable losses, as much as 6 db
for 12 standoffs, can be encountered.

For u.h.f. fringe installations, there-
fore, it is recommended that as few
standoffs as possible be used while still
maintaining good mechanical support
for the line and, whenever possible, use
standoffs without metal rings. Where
a large number of standoffs is essen-
tial, try to space them at different dis-
tances from each other to avoid mul-
tiple Y% wave spacing effects.

Needless to say, such poor v.h.f.
practices as simply laying the trans-_
mission line on top of a metal roof,
dropping sections into gutters, or tap-
ing it to metal supports are cven more
detrimental at u.h.f.

All the measures discussed so far
are aimed at avoiding signal losses,
but there is one important step, the
addition of a booster amplifier, that
can actually increase the signal ampli-
tude.

U.H.F. Boosters

In v.h.f. fringe installations the use
of a booster is now almost standard
practice and many different boosters
are available. However, such uw.h.f.-r.f.
amplifiers are complex and u.h.f. boost-
ers are still somewhat of a problem.
The limiting factor in any booster is
its noise figure as compared to the
noise figure of the receiver. If the u.h.f.
tuner or converter has a noise figure
of 12 db at the channel used and the
booster has a 16 db noise figure, then
the addition of the booster will actu-
ally result in a snowier picture.

Most continuous tuners have a noise
figure of 14 db at optimized channels,
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and 24 db at poorly tracked channels.
Turret tuners have a noise figure of 12
db at optimized channels, and 18 db at
average alignment. Converter strips
for turret tuners result in a 16 to 24 db
noise figure with little chance of opti-
mizing at any channel.

Most u.h.f. boosters have a noise
figure of 11 to 15 db, with a gain of 7
to 13 db.

We can see from this data that the
greatest advantage of the booster is
an increase in gain. In other words,
where the over-all receiver gain is low,
a booster will help. Where it is possible
to get a snowy picture with plenty of
contrast, the over-all gain is sufficient
and only a better noise figure can im-
prove reception. In many cases for
both continuous and turret-type tuners
or converters it is possible to optimize
at least one channel so that the noise
figure is about as good as that of a
booster. The real utility of the booster
comes with the use of u.h.f. conversion
strips in v.h.f. tuners. In these cases,
the noise figure of the hooster is su-
perior and the over-all gain of the re-
ceiver is usually sufficient, so that the
booster can really improve reception.

In addition to the currently available

u.h.f. boosters, new models will soon
appear having noise figures below 8 db
and stage gains of 10 and 12 db. This
will be possible by the development of
inexpensive u.h.f.-r.f. amplifiers. Im-
proved versions of the 6AF4 and 6AJ4
are now in pilot production at RCA
and G-F and these tubes will operate
satisfactorily over the uh.f. band, in
grounded-grid circuits, and in regular
7-pin miniature sockets. These tubes
- will, of course, be used in most new
v.hf.-uhf.. tuners, but their applica-
tion in u.h.f. boosters will help over-
come the limitations of many older
u.h.f. converters and tuners.

Optimizing the Receiver

The final destination of the u.h.f.
signal is the input circuit of the TV
receiver and at that point further im-
provements can be made to get the
best possible picture from a weak u.h.f.
signal. First of all, the various ap-
proved and time tested v.h.f. fringe re-
ceiver modifications should be tried.
These include reducing a.g.c. bias, add-
ing an a.g.c. delay circuit, re-aligning
the i.f. section for a narrower response
curve and similar measures. In receiv-
ers where double conversion is used,
be sure the v.h.f. channel acting as
first i.f. for the u.h.f. signal is tuned

up for optimum response. It is possi-
ble to adjust v.h.f. input and mixer
networks to less than 6 db noise figure
if a cascode circuit is used and less
than 9 db for a pentode r.f. amplifier.
Checking the bandpass and over-all
gain of the v.h.f. section will make the
optimizing of the u.h.f. portion much
easier.

In many instances where an external
converter is used, the output stage of
the converter, usually a cascode, and
the input of the v.h.f. tuner should also
be aligned for best sensitivity and
noise figure. The connecting cable
should be as short as possible and its
length should be trimmed for best pic-
ture. After all if. and v.h.f. adjust-
ments have been checked, the u.h.f.
networks can be tuned up. Most u.h.f.
tuners and converters now in use are
of the continuous-tuning type. Whether
capacity tuned transmission lines, co-
axially tuned lines, shorted rings, or
other systems are employed, the prob-
lems of tracking the r.f. network with
the mixer and oscillator networks gnd
of impedance matching the input are
always present. In continuously-tuned
devices it is usually possible to get best
tracking at the highest and lowest fre-
quency and some sort of compromise
at the center. For a typical u.h.f.
fringe installation only one channel
need be optimized and this makes the
alignment process easier.

Before adjusting anything it might
be well to try different mixer crystals.
Most tuners and converters use either
a 1N72 or 1N82 in this circuit and per-
formance of different crystals can vary
considerably. Since the crystal usually
is in a clip-type holder it is a simple
matter to switch crystals, but it is also
necessary to retune the mixer trimmer
or touch up the r.f. bandpass network.
The better equipped service technician
can try improving crystal performance
by putting a 1N21B ecrystal into the
tuner. This is a more expensive crystal,
usually used for government work, and
requires a different mounting clip. TIts
performance is decidedly better than
the 1N72 or 1N82. Again retuning is
required.

To align the r.f. network of most
u.h.f. tuners and converters requires a
w.h.f. sweep generator and oscilloscope
and this operation can be performed in
the shop, prior to the installation. Tune
the main tuning control for the desired
channel, then check the response
curve, leaving the local u.h.f. oscillator
on. The oscillator should produce a pip

Fig. 3. Various steps between the antenna and set in a typical installation,
showing the major sources of signal loss and their causes in each section.
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on the flat portion of the response
curve, and the r.f. network is then
tuned for the most even, narrow, and
highest bandpass possible. To check
the antenna input circuit, the w.h.f.
sweep generator impedance should be
300 ohms and the coupling network
should be adjusted for maximum re-
sponse curve height.

For detailed instructions on optimiz-
ing a turret tuner refer to the Septem-
ber, 1953, issue of RADIO & TELEVISION
NEws, which gives this data for the
Standard Coil 82-channel tuner. The
steps for adjusting the various ecircuits
are the same as outlined previously,
but the range of each adjustment is
more limited since the turret tuning
