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SERVICE SAVER PLAN

available through your RAYTHEON TUBE DISTRIBUTOR

The Raytheon Service Saver Plan, which
permits customers to identify about 85 % of
all the troubles that may occur on the
screen of a defective TV receiver — and
accurately transmit this information to the
Service Dealer via telephone — is helping
to minimize costly call-backs two ways.

First, when a Service Dealer goes on a
call knowing in advance what ails a TV re-
ceiver (thanks to Raytheon’s Service Saver
Plan), he goes completely equipped to do

the job — no more running back to the
shop for tubes or parts.

Second, customers frequently call about
TV receiver trouble when a minor control
adjustment is all that is needed to correct
the fault. The Raytheon Service Saver Plan
helps. Service Dealers avoid these need-
less, unprofitable calls.

Ask your Raytheon Tube Distributor to
tell you how to put the Raytheon Service
Saver Plan to work for you.

RAYTHEON RADIO AND TELEVISION TUBES cut call-backs, too! Their outstanding
quality reduces early tube failures to a minimum. Use them. You’ll find them Right

... for Sound and Sight. .. and yox/!

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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ggr,n g[ac/ ngazofécg/. . .”

Here’s how I solved a problem that bothered me . . . and may be I)olhen‘ng you.

Many of my favorite recordings happen to be 78'5. They mean as much to me as any of my
newer LP’s or 45's. Changing pickups was often a real nuisance—and vet | wasn't willing to
give up the superior quality of my two Pickering cartridges.

Last fall my dealer offered a suggestion. “Wait a little longer,” he said. “You'll be g[ad you did.”

He was right. | now have Pickering’s new turn-over cartridge. A simple flip of the handy
lever and I'm ready to play any favorite that fits my mood—whether it's standard or microgroove.
More than that, I'd swear my recordings sound better than ever.

Cg"n gl(lC[ gwa{{ecl. . lwu{ you won’f llaL'e {O.

Ask your dealer to show you this convenient new turn-over cartridge. Have him demonstrate it.
See if you, too, don’t hear the differencel

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

PICKERING PROFESSIONAL AUDIO COMPONENTS

T thnie akty canfoead e difrence

...Demonstrated and sold by leading Radio Parts Distributors everywhere.

For the one nearest you and for detailed literature, write Dept. c.3 ' ””ﬁ ” ” ” ' ”
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—with the aid of BOTH
HOME EQUIPMENT
and HOME MOVIES

What will mailing the coupon below do for YOU? Just
this! You'll find out about one of today’s most remark-
able. .. practical ways to prepare to get into America’s

amazing billion dollar opportunity field of TELEVISION-
RADIO-ELECTRONICS. You’'ll see how to get into fas-

30C fas-  ©XPerimeats  cinating work that pays well. . .that offers one of
1. Buildover riments with his  America’s most promising futures . . . that enables you
cinating rg‘;‘f“FMgNTS equipm:nt  to start your own business almost ““on a shoe string,”
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9 oratories—one of the finest of its
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equipment. Write for details!

MILITARY SERVICE!
If you're subject to military
service, the information
we have for you should
prove very helpful.
Mail coupon today.

d like your valuable information-packed publication showing

can get started toward a good job or my own business in
ion-Radio-Electronics.




FOR ALL OF TODAY’S REPLACEMENT CONTROL NEEDS

S

fa o ' ; ) . » For Concentric Duals
Srlecc LB ; 3 g in Less Than A Minute
IRC Volume Control Plant, Asheville, » " 4 IRC CONCENTRIKITS

North Carolina.

Name your requirement; it's in full produc-
tion now at IRC’s new volume control
manufacturing plant. From no other single
source can you get such wide replacement
coverage. And no other replacement control
gives you the IRC combination of easy
installation and trouble-free performance.

Compare IRC's Replacement Control Line with any other:

Here’s coverage of more than 5,000 TV models.

Revolutionary 4-piece Universal Concentrikits

asgsemble with shafts and elements in less than a

minute to give you the exact duplicate re lace-

ment control youdwant. Mechanica}l fit an eleg-

d trical operation double-money-back guaranteed.

For Widest : Assemble both carbons and wire wounds. Fewer

Replacement Coverage inventory problems.

Type Q Volume Control

82 values—7 tapers—give greatest TV, AM, FM
coverage with least stock. Flatted, knurled and
slotted Knobmaster Fixed Shaft fits most knobs
without alteration. 13 Interchangeable Fixed Shafts
give fast conversion to ‘‘specials” with fixed shaft
security, Small ¥4’ long bushing and compact
134" design ideal for small sets—yet handle large
set needs as well. Cushioned-turn rotation. Quiet
element. Handsome appearance.

ast Assembly
of Ganged Controls
IRC MULTISECTIONS

In just a few minutes you can assemble standard
duals, triples, even quadruples—with IRC Multi-
sections and Q Controls. Simply remove control
cover and attach Multisection. Over 15,000,000
combinations. 20 resistance values. Switches can y .
be added. Use to provide low-cost L Pads and : IRC’s Complete Line

T Pads. 92-Watt Wire Wounds—2 styles, full rounded shaft
and Knobmaster shaft. High Voltage Controls—
9-watt carbon-element control with Knobmaster

T shaft. 4-Watt Wire Wounds—2 styles, short,

i ; knurled and slotted shaft or Knobmaster shaft.

Faciory-Assembled TV Attenuators—lCarbon-Te‘l‘e/mCent cdntrgl for lad-

: justment of signal input. entering Controls—

" JRC EXACT DUPLICATES %-W;tt WiCre WolundCControl with centering tap.
. trols—Continuously variable, bring

IRC’s complete line includes 492 Factory-Assem- RIIEIOEE] ol : H

bled Exact Duplicate Concentric Duals. Mechan- higher fidelity to ordinary audio.

ical fit and electrical operation double-money-back No other brand of replacement controls offers you

guaranteed—specifications are based on set manu- , wider variety — greater efficiency. Send for New IRC

facturers’ procurement prints. Resistance values | Catal ciD

are matched; tapers are closely followed; shaft Control Catalog DCID.

lengths are never less than manufacturers’ nom-

inal—never more than 33" longer. Cover more

than 5,000 TV sets. Carbon and wire wound.

——— ‘

trol |
\
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—
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arvice Of a

INTERNATIONAL RESISTANCE COMPANY
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Arthur
Godfrey,
famous

CBS-TV star

witH CBS-HYTRON :
MIRROR-BACK SCREEN |

GLASS FACE PLATE

SCREEN e b I
MIRROR-BACK 5 [
elosallihti {

output from scr
MAGNIFIED {
CROSS-SECTION I

-

Resnf light
.. Rerforong gt | |

output reflected
by Murror-Back |

!
Mirror-Back (aluminized) screen mirrors |
all the light output to the viewer. Offers: |
Brighter pictures. Greater contrast. Better |
resolution. Reduced strain on other com- ]
ponents. Full effective anode potential.
Prevention of cross-burns. And longer life. |
For greater customer satisfaction . .. more |
profit, replace with original CBS-Hytron H
Mirror-Back tubes. Many types now i
available. |

I

d

LOOK TO CBS-HYTRON FOR COLOR, TOO!

NE

PE RFORMANCE

wiTH CBS-HYTRON
BLUE-WHITE SCREEN

Ever notice how a shirt laundered with
bluing appears whiter? With the CBS-
Hytron Blue-White screen, whites are
whiter; blacks, blacker. Expanded.
gray scale gives noticeably sharper pic-
tures in fringe areas. No wonder CBS-
Hytron’s original Blue-White screen
has become the universally preferred
standard. Your customers, too, will
prefer Blue-White screens.

New CBS-Colortron stresses simplicity. Offers many advantages: Simpler construction.
Fool-proof assembly. Lower cost. Lighter weight. Adaptability to mass production in
large sizes. Improved contrast. Simplified focusing . . . circuitry . . . adjustment. Re-
sistance to overload. Greater stability. All stemming from unique spherical mask

% $8S-urmag,
" Btiness Buijgen _ .I

FREE catavoc
...CBS-HYTRON
BUSINESS BUILDERS

Describes all CBS-Hytron Business Builders to date:
Certified Quality Service tags, streamers, decals, illumi-
nated and flange signs, clocks, postal cards, and ad mats.
The famous CBS-Hytron service tools. Technical litera-

ture. Price lists. Special offers. Get your Business Builders
Catalog, PA-37, today . . . from your distributor, or direct.

|

RECEIVING
February, 1954

TRANSMITTING

SPECIAL-PURPOSE -

and face plate. You'll appreciate
these advantages when you start
servicing color TV.

NEW ... FREE CBS-COLORTRON DATA

For a look into the future, get complete advance data on
the new, revolutionary CBS-Colortron: Construction . . .
operation . . . application . . . installation and adjustment
...electrical and mechanical data. FREE...from your
CBS-Hytron distributor . . . or direct.

RTHAN |

27 |

i

1

wiTH CBS-HYTRON

SMALL-SPOT GUN

Smaller the spot produced by electron
beam, sharper the picture. New lens
focusing system of CBS-Hytron Small-
Spot Gun reduces spot size 30 per cent.
Prove it. Replace with a new CBS-
Hytron Small-Spot tube. See, yourself,
the superior resolution. Profit more.
Combine all three: CBS-Hytron Mirror-
Back . .. Blue-White Screen . . . Small-
Spot Gun. Get and give that better-
than-new-set thrill!

———-————-----------——L—---------------t

CBS'HYTRON Main Office: Danvers, Mass.

Monufacturers of
Receiving Tubes Since 1921

A Division of Columbia Broadcasting System, Inc.
A member of the CBS family: CBS Radio + CBS Television

Columbia Records, Inc. « CBS Laboratories + CBS-Columbia - and CBS-Hytron

TV PICTURE TUBES ’

GERMANIUM DIODES AND TRANSISTORS

7
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E&WW::@
CARTRIDGES

Quanantee
FINER REPRODUCTION
LONGER RECORD LIFE
A e e g
MORE NEEDLE PLAYS
——

MODEL 43

Ceramic Cartridge.
Plays 78, 45, 334
rpm with single
2.3-mil all-purpose
needle-tip. Output
.7 to 1.0 volt,

MODEL 44 D

Ceramic Cartridge.
Plays 45 and 33% rpm,
with 1-mil need!le.
Impervious to heat and
humidity. Output .7 volt

4. Osmium, List $6.
44-S. Sapphire. List $7.50

MODEL 46-T

Ceramic Turnover,
Plays 78, 45, 33/
rpm with separate
3-mil Osmium and
1-mil Sapphire tip
needles. Qutput .7
volt. With turnover
mechanijsm

46-T, List $10.00
46. Without turn-
over mechanism.
List $9.00

MODEL 16-TT D
Crystal Twin TIIt.
Uses one plece twin tip
needle for 78, 45, 33}% 4
rpm. Merely turn selector i &
handle for 1-mil Sapphire |
or 3-mil Osmium tip. '
Output 1 volt.

16-TT. List $10.00
16. Same without tilt
mechanism. List $9.

MODEL 12
Crysta) Cartridge.
| Plays 78 rpom wlith 3-mil
needle, Light weight.

High compliance.
Tracks perfectly.
Output 2 volts.
WIth snap-in holder.
12. Osmium. List $7.50
2-5. Sapnahlge.
MODEL 60 [ LIst3250
Crystal Duo Volt.
Permits selection of
high or medium output
(2 or 4 volts on 33%-45,
and 3 or 6 volts on 78).
No soldering. Uses any
standard 3-mil, 1-mil or all
purpose needle,
%= mounting hole centers, %
60. Less needle. List $4.95 &

6 BASIC TYPES make
* over 92% of all replacements

With these preferred types, you can quickly
make most replacements. By demonstrating
the improvement in performance, you can
make many more sales, Furthermore, the new
E-V high output, high compliance, permanent
Ceramic Cartridges are not affected by mois-
ture or heat—and are directly interchangeable
with silent-needle type crystal cartridges that
do not use a thumb screw. E-V cartridges are
widely used in original equipment and for re-
placement. Send now for FREE Phono-Car-
tridge Replacement Chart No. 170-A.

Crystal cartridges licensed
under Brush patents,

BUCHANAN « MICHIGARN

& |

RETROSPECT

NE of the greatest thrills that I have
had during the past 15 years as your
editor was the expected announcement
by the FCC on December 17 of last
year giving approval of a compatible
color television system. Our readers
may recall my editorial four years ago
which was written several months
prior to any decision or approval for
any color television system. The title
of my editorial was, “Why The Rush
For Color Television ?”" and in that edi-
torial I made the following statement:
“Several of the systems under develop-
ment do show promise. Unfortunately,
the better systems fall short of being
compatible. It may be that a combina-
tion of systems can be devised, utiliz-
ing the best features of each, which
will result in something really worth
considering. Only time will tell.”

And time did tell! The events that
followed are now a matter of record
and in spite of the fact that the FCC
saw fit to give the nod to the CBS in-
compatible revolving color disc system
on September 1, 1950 our faith in our
industry’s ingenuity and know-how
remained unshaken. In my editorial
of December, 1950 I stated: “Dealers
and servicemen are already feeling the
impact, not only of the FCC's color
decision, but the attendant publicity
which implies that color service will
soon be available on full schedule.
Such publicity creates doubt in the
minds of the public as to the advis-
ability of purchasing a present black-
and-white television set.” Remember
those promises in the dailies ?

In this same editorial I said: “Must
servicemen be emissaries to John Q.
Public in an attempt to convince him
that the FCC just couldn't wait for
some practical method for color tele-
vision that, according to most engi-
neers, can be fully developed within a
reasonably short time? Is it unrea-
sonable to assume that within a short
length of time there will be developed
an acceptable compatible television
system, employing new developments
and making use of those already under
test?” And I concluded with the fol-
lowing: “These United States are
blessed with the finest electronic
technicians in all the world. Is it not
probable that this ‘brain power’ will
develop a real honest-to-goodness com-
patible television system for the pub-
lic? Developments in recent months
have definitely shown real progress in
the dot-simultaneous system, the tri-
color tube and others, to the point
where it is quite probable that the
entire goal in achieving a flicker-free
compatible color television system may

be almost at arm’s reach. This feeling
is shared by the vast majority in the
television industry who know what can
be perfected to give the public what it
really wants, and not what the FCC
and CBS want it to have. It now ap-
pears that the CBS system (except for
superior rendition) is so impractical
that it may die out when the public
learns all the facts . ..”

The following months saw the acqui-
sition of Hytron and Air King by CBS.
That was in 1951. Hytron has since
made a great contribution to color
tube development (RapIO & TELEVISION
NEews, December, 1953) and has made
other contributions towards a compat-
ible system. Hazeltine, in 1951, also
produced a satisfactory color picture
using only a 4 mc. bandwidth for the
picture information. It is interesting
to here note that RCA has now re-
corded color video information on
magnetic tape approaching this same
bandwidth (see page 55). Bell Labora-
tories, General Electric, Philco, and
others were undertaking extensive re-
search during this period.

The NTSC was organized to study
the entire matter of compatible tele-
vision circuitry and to place recom-
mendations before the FCC for their
consideration. Fortunately the Korean
situation held back further color de-
velopment for some time.

In my editorial of June, 1951 1 said:
“At least one highly qualified observer
has expressed the opinion that when
engineers can agree on such a system
and can back their decision up with
experimental evidence, they will re-
ceive a favorable hearing from the
FCC, irrespective of the Supreme
Court decision in the present contro-
versy. It appears, then, that in spite of
the defense emergency, an all-elec-
tronic, compatible, high-quality color
television system will be available for
the general public within a reasonable
period of time. We have stated many
times that the public may be the de-
ciding factor in the final choice of a
color television system-—and we still
believe that to be so, regardless of
legal entanglements and public gim-
micks.”

The smoke of battle has cleared.
No individual or laboratory can claim
all the glory and credit for produc-
ing compatible color TV. It has been
a combined industry effort! We'll wind
this column up as we did in June,
1951: “One thing is certain—if the
television set owner has not had the
opportunity of witnessing good color
television he has missed the thrill of a
lifetime in video enjoyment.” O.R.
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the only COMPLETE catalog
for Everything in TV, Radio
and Industrial Electronics

valve-packed

ing in Radic, elevision on ndustric! Electronics
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WL 1954 ALLIED

| 268-PAGE CATALOG

The World’s Largest Stocks
® TV and Radio Parts S SEND FORIT TODAY

® Test Instruments = e, Get ALLIED’S latest catalog—268 pages .
® High-Fidelity Equipment o0 08 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 custom 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 ard supplies; Amateur

® Builders' Kits, Supplies receivers, transmitters and station gear;
® Equipment for Industry specialized indust-ial electronic equipment;
test instruments; builders' kits; huge listings
of parts, tubes, tools, books—your choice
of the world's most complete stocks

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

Fastes, serVi(e of quality equipment. ALLIED gives you
° ° ¢ every buying advantage: speedy ship-
in E’e('ron" Sllpply ({Q ment, expart personal help, lowest

. prices, assered satisfaction. Get the

big 1954 ALLIED Catalog. Keep it
handy—and save time and money.
SEND FOR THE LEADING F
LECT Send far your FREE copy today.
NEW HOME OF ELECTROMNIC

SAVE ON EVERYTHING
ALLIED RADIO BUYING GUIDE T IN ELECTRONICS
vitra-modern facilities

TO SERVE YOU BEST

ALLIED RADIO

World’s Largest Electronic Supply House

ALLIED RADIO CORP., Dept. 1-2-4

EASY PAY TERMS TV and HI-FI SPECIALISTS 100 N. Western Ave., Chicago £0, lifinois

Use ALUED'S liberal Easy To keep up with developments in

Payment Plan—only 109, High-Fidelity and TV, look to L] Send FREE 268-Page 1954 ALLIEE Catalog

down, 12 months to pay— ALLIED. Count on us for all the
no carrying charge if you latest releases and largest stocks Name
poy in €0 days. 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
: L Address
instruments, Amateur gear. in stock!
City. Zone State

February, 1954 9
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ADJUSTABLE

for added gairi on the cha

NEW 82 CHANNEL FALCON “VARI-CON"

 Provides all channel reception, VHF and UHF! o With two-bay model, you can point and peak
" & o one antenna in one direction and point and
o Variable patterns eliminate ghosts and co- peak the other bay in another direction
channel interference! obtaining excellent results from both with but
a single lead-in!

L o No isolation transformer or network to give
o Provides a very sharp lobe on UHF! trouble, attenuate the signal, or add to in-

e Provides excellent reception on VHF while stallation cost!
peaked for UHF! e Low, low price!

o Single lead-in operation!

TOTAL ASSEMBLY AND PEAKING
TIME — 10 SECONDSI

You only need swing reflector elements (A) into
position and tighten wing nuts. Slide adjusting
sleeve (B) to ca?ibrated channel range on which
added gain is desired and tighten wing nuts.
It's just like opening an umbrella. Remove re-
taining clamps (C) from dipole elements; the
elements automatically fan out and are locked
securely in position by snap-action spring as-
semblies.

Once opened the elements are locked
in rigid, vibration-proof position by
the 90° angle of the arms. Spring
action is NOT employed to hold
elements in position.

RADIO & TELEVISION NEWS




RUGGED — LIGHT WEIGHT
VIBRATION PROOF

The “VARI-CON" adjustable head is all metal, unbreakable and
extremely rugged. The insulating hinge assembly, constructed of
tough, warp-proof high-dielectric materials, is weather-proof and
can't short out. Full 48 inch elements are used, yet weight has been
kept to @ minimum without sacrificing rigidity.

The FALCON “VARI-CON" gives you all the desirable features
of a conical PLUS adjustable, calibrated channel range peaking —
for added gain where you need it... variable patterns, to cope
with those difficult ghost and co-channel problems, plus all-channel

VHF & UHF coveragel Give your customers the best — the FAL-
CON "VARI-CON"I

FALCON ELECTRONICS COMPANY, 2003 Cedar St., Quincy, IIl.

Stack VARI-CONs for even higher
gain! One bay can be pointed and
peaked in one direction, and the
other bay pointed and peaked in a
different direction, Three bay models
also available.

February, 1954
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Burton browne advertising

HOW TO WIN

To win one of these 503 prizes all you
have to do is complete in 25 words or less
"I like Pyramid capacitors because o
You fill in this statement on a Pyramid con-
test entry blank which can be obtained from
any electronic parts jobber selling Pyramid
capacitors. You have this entry blank coun-
tersigned by your jobber or one of his sales-
men and forward it to us attached to a
Pyramid Dry Electrolytic Capacitor box top
—the top being the part which carries the
description of the item. There is no limit to
the number of entries which you may make
in this contest but each entry must be accom-
panied by a box top. Full rules for the con-
test appear on the entry blank.

It's so easy. Here is the kind of statement
that might win:
“l like Pyramid capacitors because they
always check out perfectly and don't deteri-
orate and so I know I won't have to call
back at my expense.”
I like Pyramid capacitors because the line
is so complete that I can always get what

’ I need and don’t have to worry about an

I N P R I z E S oft-brand capacitor.”
PYRAMID

PYRAMID FEATURES:

o Only one quality—the best at no pre-
mium. All Pyramid capacitors are made

of materials commanded by rigid military

specifications.

9 All Pyramid capacitors are non-hygro-
scopic.

9 Highest quality insulator material used
in all production results in low leakage

factor.

e Exclusive non-contamination technique

guarantees close tolerances and no de-
terioration. Peak performances for life.

y
. ] e Pyramid capacitors operate unchanged
_ ! at ‘ambient temperature of 85° centi-

grade.

@ Designed by service technicians across
the country for their requirements.

Individually packaged for protection.

@ Permanently legible, high visibility rat-
ings on each item.
9 100% absolute electronic inspection be-

fore shipment.

F

Pyramid is in its 10th year as a leading

$ 5 0 o - z n d P r i 20 ] $ 1 o Q k&! r lZ‘e . manufacturer of high-quality capacitors.

100 $1 0 | ~ PYRAMID ELECTRIC COMPANY
100 - 910 prizes,

" | 1445 HUDSON BOULEVARD
v NORTH BERGEN, N. J.
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THAT’S the way to become an expert Radio or Tele-
vision service man. Study the bedrock theories and
principles. These are vitally important. Nothing can
take their place—not even the most elaborate kits.

Listen to what radioman R. G. Hamlin of Bay City,
Michigan, says, “There’s no royal road to learning. I am
convinced more than ever after examining the lessons of
friends who were lured by the alleged short-cut meth-
ods of competitors . . . ‘understandability’ and ‘remem-
berability’ are of utmost importance and I.C.S. lessons
qualify on both counts.”

I.C.S. offers you two new courses in radio and televi-
sion servicing—one for beginners, the other for experi-
enced amateurs.

ART

O Commercial Art

[ Magazine llfustrating

O Fashion lllustrating

O Cartooning BUSINESS

[0 Sketching and Painting O Business Administration

[0 Show Card and Sign Lettering O Certified Public Accountant
AUTOMOTIVE

[ Automobile, Mechanic

[0 Auto Elec. Technician

[0 Auto Body Rebuilding
and Refinishing

[ Diesel—Gas Engines
AVIATION

[ Aeronautical Engineering Jr.

O Aircraft Engine Mechanic O Advertising

O Airplane Drafting O Retail Business Management
BUILDING O Managing Small Business

O Architecture O Ocean Navigation

[ Heating

O Painting Contractor
0O Air Conditioning
O Electrician

[ Plastics

O Office Management

O Stenography and Typing

O Secretarial

[ Federal Tax

O Business Correspondence

O Letter-writing Improvement
O Personnel and Labor Relations

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX2251-D,SCRANTON 9, PENNA.
Without cost or obligation, send me “HOW to SUCCEED’’ and the booklet about the course BEFORE which | have marked X:

0O Petroleum— Nat'l Gas
O Pulp and Paper Making

CIVIL, STRUCTURAL
ENGINEERING

O Civil Engineering

Bookkeeping and Accounting B gﬁ'ﬂce‘:irﬁégﬂﬁ'ﬁ:&?ﬁg

O Structural Drafting

3 Highway Engineering

O Reading Blueprints

O Construction Engineering

O Sanitary Engineering
DRAFTING

O Aircraft Drafting

O Architectural Drafting

O Electrical Drafting

O Mechanical Drafting

Get yourself on the beam
to the BIG MONEY in

RADIO AND TV

The beginner’s course, Radio and Television Servic-
ing with Training Equipment, is extremely thorough.
You get extra texts featuring experiments and job as-
signments. You get equipment second to none. Matched
parts for an excellent 5-tube superheterodyne receiver.
Your own professional-quality multitester. A complete
single generator kit. High-grade servicemen’s tools.
“Rider’s Perpetual Trouble-Shooter’s Manual.” The
principles of Television including the most-up-to-date
developments (VHF and Color TV, for example).

The second course quickly reviews the essentials then
goes step by step into advanced phases of Radio and
Television, including modern methods of installation and
repair. Course contains valuable supplementary ma-
terial. For example, you get a special book giving char-
acteristics of all tubes used in Radio and Television re-
ceivers.

Learn by doing! That’s the world-famous I.C.S.
method. Thoroughly practical. Completely modern. Suc-
cess proved. The coupon below brings you full details—
on Radio and Television Servicing or any of the more
than 400 I.C.S. Courses. Mark and mail it today!

I. C. S., Scranton 9, Penna,

ICS| |

[0 Combustion Engineering

0 Diesel—Electric

D Electric Light and Power

O Stationary Steam Engineering
O Stationary Fireman

O Electrical Drafting
[ Electric Power and Light
[ Lineman

HIGH SCHOOL
3 High School Subjects
O Mathematics

O Commercial RADIO, TELEVISION

0 Good English COMMUNICATIONS
MECHANICAL [0 Practical Radio—TV Eng'r'ing
AND SHOP O Radio Operating

O Radio and TV Servicing

O Mechanical Engineering  ar e
[ Television—Technician

O Industrial Engineering
O Industrial Supervision O Electronics

O Foremanship O Telephone Work

O Mechanical Drafting RAILROAD

O Machine Design-Drafting O Locomotive Engineer

0 Machine Shop Practice O Diesel Locomotive

[ Tool Design O Air Brakes {1 Car Inspector
O Industrial Instrumentation O Railroad Administration

O Arch. Drafting [ Sales Management
O Building Contractor O Short Story Writing
O Estimating [ Creative Salesmanship
O Carpenter and Mill Work D Traffic Management

O Structural Drafting

O Sheet Metal Drafting

O Ship Drafting

O Mine Surveying and Drafting

O Machine Shop Inspection
[0 Reading Blueprints

O Toolmaking

O Gas~—Electric Welding

TEXTILE
[ Textile Engineering
O Cotton, Rayon, Woolen Mfg.
O Carding and Spinning

Montreal, Canada. .

0 Carpenter Foreman CHEMISTRY ELECTRICAL [0 Heat Treatment—Metallurgy [0 Warping and Weaving

O Reading Blueprints {0 Chemical Engineering O Electrical Engineering O Sheet Metal Work O Loom Fixing (3 Throwing

[ House Planning [ Chemistry O Electrician [0 Sheet Metal Pattern Drafting O Finishing and Dyeing

O Plumbing O Analytical Chemistry O Electrical Maintenance O Refrigeration O Textile Designing

Name. Age. Home Address.

City Zone State Working Hours AN to P

Occupation Canadian residents send coupon to International Correspondence Schools Canadian, Ltd.,

. . Special tuition rates to members of the U. S. Armed Forces.

February, 1954
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LIST PRICE ONLY $22.95

STACKING OF TWO BAYS

Recommended only for the most *
remote and difficult fringe area
reception. Single lead-in; stack-
ing bars available.

RADIO & TELEVISION NEWS
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All=Channel VHF Antenna'

New TRIO “TWIN-SIX”

(channels 2-83)
ONE BAY DOES IT ALL

@No stacking necessary for most fringe areas.

@Exclusive Zig-Zag principle provides that addi-
tional gain.

@Single lead-in operation.

@Excellent UHF reception in primary and near
fringe areas.

@Rugged "“bridge-type' construction, low wind
resistance, attractive appearance.

@Performance proved in thousands of actual instal-
lations.

February, 1954




Travlectric <

=

e oc to A WAVAVAVAV \m

CURRENT CONVERTERS %
for Land...Sea...Air ~

JUST PLUG INTO CIGAR LIGHTER ON DASH

Change 6 or 12 Velt D. C.
to 110 Vot A. C. - 60 cycle

Operotes Test Equipment,
All Electric Shavers

$1195

List

X3y

Travlectric MIDGET
Mode! 6-11160, 60 Cycle, 10-15 Watts

SIZE: 2*'x

OPERATES
® Test Equipment
® Turntables
o Lights
® Short, long
Wave Radios
® Portable
Phonographs
® Electric
Shavers, etc.

SIZE: 2Y2""'x2YV2"x 42

Travtlectric SENIOR  $1595
Mode! 6-1160, 60 Cycle, 35-40 Watts List
[ F NS NN NN NN N NNNNENN NN NN NN NN

OPERATES

# Curling Irons

® fadios

® Turntables

® Lmall Dictating
Machines

® TestEquipment,

® Electric Shaver

® Portable

Phonographs
SIZE: 47'x5"'x6" $9495
TravElectric MASTER "o

Model 6-51160, 60 Cyclo, 40-50 Watts
0000000000000 0000000000000

OPERATES

® Wire
Recorders

® Amplifiers

® Soldering Iron

® Radios

* [lictating
Machines

# Turntables

® Small Electric
Crill

® Electric Shaver

$3795

List

SIZE: 47x5"x6"

TravElectric SUPER

Model 6-71160, 60 Cycle, 60-75 Watls

FULLY GUARANTEED
Sse your Jobber or Dualer

Tera.do COMPANY

" ST. PAUL 14, MINNESOTA

In Canada Write: Atlas Radio Corp., Ltd.
560 King St. West, Toronto 28, Oat.
Export Sales Division: Scheel International, Inc.
4237 N. Lincoln Ave., Chicago 18, lll. U.S. AL

Cable Address—Harsheel

16

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

POLISHING OF THE final script for
color TV's princely entrance onto the
dazzling stage set for '54, breathlessly
awaited not only by the nation but by
the world after thousands of turbulent
days of delay, practically choked the
calendar of the Commission in the clos-
ing days of '53.

There were few days that members
of the staff and allied groups did not
have to meet to discuss some phase of
the hue decision as it would appear on
the official record. Some sessions lasted
for hours and revolved about problems
of cost, complexity of receiver design,
station changes and additions, compati-
bility, conversions, term definitions,
color fidelity, servicing and installation,
and the long-term nature of the stand-
ards, plus color-system patents and
their criss-cross relationship to mem-
bers of industry who did and did not
participate in the NTSC studies.

In the meantime, set makers were
feverishly pushing their pilot lines of
color chassis for exhibition at dealer
meetings during the annual shows in
Chicago, Los Angeles, and New York.
Some chassis producers told the Com-
mission that they would have as many
as 100 tricolor sets ready for demon-
stration during these important yearly
conclaves.

Officialdom was also notified that
one of the four types of color tubes
would be used in these models (RCA,
Lawrence, CBS-Hytron, and Rauland)
and that corresponding changes in the
picture-tube circuitry would obtain in
these receivers. Of course, all will fol-
low the basic receiver standards pre-
scribed by the National Television Sys-
tem Committee. Most of the receivers,
it was said, would use about 36 tubes,
exclusive of the picture tube, and carry
tentative list prices of between $795
and $1000.

Industry associations also reported
to the Commission that they were con-
sidering the publication of a pamphlet
aimed at the technician level which
would detail some of the key aspects
of color TV, and offer answers to basic
problems that might be encountered.
It was also announced that several
manufacturers were planning field lec-
tures on color TV for dealers and tech-
nicians, with the association’s booklet
being used as a classroom primer.
Originally, plans called for a series of
cooperatively-sponsored talks, but this
idea was shelved because of a lack of

manpower and also symposium-routing
problems.

Two commissioners, George E. Ster-
ling and Headman Rosel H. Hyde, ex-
perienced an interesting afternoon of
viewing with color a few weeks ago,
during the special broadcast of “Car-
men” from New York. The government
agents sat in the labs of the FCC at
Laurel, Maryland, about twenty miles
from Washington, and watched the
program on test sets supplied by RCA
and G-E. They said that they were ex-
tremely impressed with the perform-
ance of the broadcast and the receivers’
operation.

A SENSITIVE ELECTRONIC device,
that is expected to shed some light on
the tremendous potential—upwards of
100,000 volts—that exists between our
earth and the upper stratosphere, a
problem pertinent to long-range com-
munications now, and one that might
eventually affect future interplanetary
flight, has been developed for the Air
Force’s Air Research and Development
Command.

Weighing but six and one-half
pounds, the unit is powered by special
batteries and packed with subminia-
ture parts. It is housed in an aluminum
case with special insulation which it is
expected will minimize the problem of
solar radiation and low temperatures
found at high altitudes. It was ex-
plained that at stratospheric altitudes,
although outside air temperatures may
be as low as 80 degrees below zero, the
sun’s rays could generate enough heat
inside the instrument to melt some of
the parts.

According to one of the research and
development engineers on the project,
the instrument is so sensitive that it
will measure minute flows of electric
current—as low as one-million ions per
second. (An ion is an atom or group of-
atoms with an electric charge.)

Carried aloft by huge plastic, free-
flying balloons, the instrument instan-
taneously radios back to a ground-
recording station the electrical conduc-
tivity, air temperature, and air pres-
sure. By interpreting the temperature
and pressure readings, scientists will
be able to determine accurately the al-
titude of the instrument, thus obtain-
ing a record of the variation of the
electrical conductivity with the alti-
tude. Upon reaching maximum height,
the balloon is mechanically broken and

RADIO & TELEVISION NEWS



BLACK
BEAUTY
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first and still finest...
accept no substitutes

Imitation, they say, is the sincerest form of flattery.
1f so, you who have installed some of the 250,000,000
Black Beauty Telecaps in the past 7 years can be
mighty proud. Few Sprague developments have been
so closely copied as this capacitor in which you have
placed your confidence.

Black Beauty imitations are available in almost
every cclor imaginable . . . including black! But no
other molded tubular can equal the unprecedented
record set by Sprague TV Tubulars since 1947 when
they were first introduced.

Don't be vague — insist on Sprague Black Beauty
Telecaps for your TV and radio service needs! There
is only one Sprague Black Beauty, and it has no equal.
Accept no imitations.

Write today for the complete Sprague television
and radio service catalog C-609 to Sprague Products
Company,* 51 Marshall Street, North Adams, Mass.

~ There isa Sprague

! Distributor in
. everr sales area
in the United
States. Write for
the name of your
neocrest source of

supply today.

Don’t Be Vague...Insist on

“Sprogue Products Company is the Distributors' Division of the Sprague Electric Company
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WORLD’S LARGEST
CAPACITOR MANUFACTURER
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il Terrific!

FISHER

SERIES "70”

W When the FISHER 50-R Tuner and 50-A Amplifier first appeared,
two things promptly happened. We were besieged with orders; as well as
with requests (from those with limited space) for a tuner with audio con-
trol facilities and precamplifier. Many also wanted a low-cost, high out-
put, quality amplifier. 1t tock us time, but here they are, And they’re tops!

FISHER FM-AM Tuner «ox:

B Features extreme sensitivity: (1.5
mv for 20 db of quicting), works where
others fail. Armstrong system, adjust-
able AFC plus switch, adjustable AM
selectivity, separate FM and AM front
ends. Complete shielding and shock-
mounting on main and subchassis. Dis-
tortion less than 0.04% for 1 volt out-
put. Hum level: better than 90 db be-
low 2 volts output on radio, better than
62 db below output with 10 mv input
on phono. Two inputs. Two cathode-
follower outputs. Self powered. Six
controls: BASS-AC, TREBLE, VOLUME,
LOUDNESS, CHANNEL and EQUALIZA-
TION, TUNING. $184.50

FISHER 25-Watt Amplifier =z

B The FISHER Model 70-A Amplifier offers more clean watts per dollar
at its price than any amplifier made—25 clean watts for only $99.50! The
70-A costs no more than “basic” 10-watt units, but has 150% greater power!

® High output (less than
V5% distortion at 25 watts;
0.05% at 10 watts). IM dis-
tortion less than 0.5% at 20
watts; 0.29% at 10 watts.
Uniform response =+0.1 db,
20-20,000 cycles; 1 db, 10-
50,000 cycles. Power output
constant within 1 db at 25
watts, 15-35,000 cycles. Hum
and noise virtually non-
measurable (better than 95
db below full output!) Four
separate feedback loops,
unique cathode and screen
feedback circuit. Outstand-
ing transient response. 8 and
16 ohm outputs. SIZE: 634" x
10Y4” x 6Y” high.  $99.50

PRICES SLIGHTLY HIGHER
WEST OF ROCKIES

Write for full details
FISHER RADIO CORP.

39 EAST 47th STREET ° N. Y.
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the equipment descends to ground. Ad-
ditional data is taken on the descent.
The new device, called an aerial elec-
trometer, will be carried as high as
100,000 feet. Until now, it has only been
possible to collect data on atmospheric
electricity from measuring instruments
carried by planes reaching a height of
35,000 feet. This ingenious item will
make it possible to understand eventu-
ally why there is a current of 1800 am-
peres constantly flowing toward earth;
for over fifty years scientists have been
trying to discover the source of this
tremendous amount of current.

CONELRAD, developed to alert the
nation in case of an air attack, can now
be activated by over 200 clusters of
broadcasters and 500 single stations ac-
cording to the engineering manager of
the National Association of Radio and
Television Broadcasters. Should our
country ever be attacked, he said, there
iS no question that the role of the
broadcast stations will be equal to that
of the defense arm of the military.

Describing the dissemination of the
alert signal. he noted that all notifica-
tions for alerts and all-clears will be
issued by air defense control centers,
under the authority of the air division
commander or an authorized represen-
tative, to all basic key stations. All re-
lay key stations will, in turn, be noti-
fied by the basic key stations or other
relay key stations. The remaining sta-
tions will then be notified by basic key
stations or relay key stations. These
notifications will be accomplished
either by telephone messages or by
radio broadcasts. Continuing, the NAR-
TB enginecering head said that during
the experimental period (midnight to
local sunrise) many of the regular key
stations may be off the air. All stand-
ard, FM, and TV stations have been
supplied with the list of skywave key
stations, at least one of which must be
monitored during any period of opera-
tion when the regularly-used key sta-
tion is not on the air.

To receive the alert and all clear, it
is mandatory that every standard. FM
and TV station has a suitable radio re-
ceiver, which should be located at
transmitter control. Such a set must
be installed regardless of wire-line
terminations, such as at the basic key
or relay key stations. This ruling was
adopted, it was said, to back up any
failure that might occur on the wire-
line circuits.

In a review of coverage during
Conelrad operation, it was pointed out
that the system is intended to provide
intelligible coverage rather than the
usual high type of broadcast quality.
This is particularly true, it was em-
phasized, in areas where the signal in-
tensities are low and where there is
rather a wide divergence among the
signals of different stations in a se-
quential cluster. The automatic volume
control in the average set can take
care of this up to a point, but will not
entirely compensate when one signal
is considerably weaker and inter-

(Continued on page 125)
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The Best Paying Jobs in

. TELEVISION

RADIO-ELECTRONICS
go to the Well Trained Men ~- the CTI GRADUATES !

s Prioot:.

TV cameraman

Now CTi offers you MASTER TRAINING in Electronics, Radio
and Television ~a combination extension-resident program
ACCREDITED by a nationally recognized accrediting agency.

You Learn By Doing — Earn

As You Progress!

CTI's MASTER TRAINING gives
you everything you need f9r a good-
paying job in America s fastest-
growing industry! You get over 200
valuable pieces of electronic equip-
ment which you use tlo perfor_$e11(t)§)
ctical, educational expert 4
%II?IIS EQUIPMENT IS Y.OURS TO
KEEP! It isn’t m?ke-belxeye, mock
equipment . . . it’s g'ecrfjuxggucczr;;
rcial apparatus whii
ﬁ;i to setpgp a PROFIT-MAKING
HOME WORKSHOP. Earn spare-
time money while you learn! Many
CTI students, after a few weeks,
earn up to $25 or more 2 week,
repairing and servicing neighbors
radio and TV receivers! .Your_egrn;
ings can pay for your entire training:

This equipment - and more =

- is yours to keep!
¥

A
v o

5.tube and rectifier
superheterodyne radio
receiver.

(optional)

:’P-Z[
L

Power
supply unit

DC continuity tester

Test your aptitude

will send you, FRI.EE, a sqlf-
g;luadon aptitude guide which
will tell you whether you are cut
out for this exciting, bxg-paymg
profession. Mail coupon at once:

February, 1954

Big screen TV receiver

® An Approved Technical Institute Of-

Thousands of highly paid career jobs must
be filled in the ever-expanding Electronics
Industry. And CTI graduates—men who
have sound, thorough training in TV-
Radio-Electronics—are the men who fill
these important positions!

CTI Training Can Lead to These Jobs!

TV cameraman, broadcast engineer
(AM-FM-TV), manufacturing technician,
radio-TV serviceman, transmitter engi-
neer, TV studio technician, recording
technician, maintenance technician and
many, many more!

Let CTI Training Prove Its Worth

With MASTER TRAINING in Electron-
ics-Radio-Television, CTI gives you a
PROGRESSIVE TRAINING PLAN.
Every CTI lesson you complete . . . every .
fascinating home-laboratory experiment Get in on the Ground
you perform . . . brings you closer to the Floor!
Electronics job you want. You PROGRESS
from one section to another, and every
section you complete qualifies you for a
better job, higher earnings. You have
something to show—more knowledge of
Electronics, more practical skill, greater
job qualifications—for every hour you

invest in CTI MASTER TRAINING!

® Approved for Veterans and Non-Veterans

TV studio technician

Don’t deny yourself
the good pay, the security,
the prestige connected with
this fascinating industry.
The sooner you act, the
sooner you can enjoy all
benefits of CTI training.

Important !

Ask for information
CTI's accredited reside(:lr:
program leading to Asso-
ciate of Science (A.S.) De-
8ree. Radio and Electronics
training through home study
only also available.

fering Accredited Electronic Curricula

USE THIS COUPON To Insure Your Future!

» »
Central Technical Institute
formerly Central Radio & TV Schools
Att. Electronics Division
1644 Wyandotte St.
Kansas City, Mo.

Rush FREE official monograph, aptitude guide and
brochure. I understand this places me under no obligation.

FREE"Official

monograph on op-

o i
portunities in Elec- Name Age B
tronics; FREE: “Thg T

Electronics Techni- 4 €8S e

cian’’ brochure . ‘

which includes apti- City State

tude guide. I (am, am not) a Korean Veteran.
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@ﬂﬁb@(a:’»o Volt-Ohm-Mil-Ammeter

“speaks” for itself in any company

CAUTION

6000 °

200

meter has many significant advantages

and features that make it stand dis-

tinctly apart from similar instruments
in its price class. Actually in components, in
engineering, in minutely accurate perform-
ance, Triplett 630 closely approaches lab-
oratory standards.

Since the scales of any VOM comprise the
means by which it makes its multiple serv-
ices most valuable, the legibility and easy-
read-ability are of prime importance. Triplett
engineers have created in Triplett 630 the
Jongest scales avazilable in this size tester.
(The upper arc by actual measurement is
four and three-eighth inches.)

20

TRIPLETT 630 Volt - Ohm - Mil - Am-
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This long-scale factor accounts for the
ease with which precise readings are easily
made. Further legibility is gained by use of
black and red scale markings. D.C. and D.B.
are black and white. A.C. and Ohm mark-
ings are red on white. Ohms from one
hundred million to one-tenth ohm mark the
range of this amazing scale. On low chms,
center scale reading is 4.5 ohms.

The Single Switch

Futher indication of the practical skill and
engineering “know-how” behind Triplett
630 is the Single Switch. Its simplicity of
operation assures no burn-outs thru momen-
tary memory lapses. There is instant switch-

ing to desired circuit thru a single 214" knob
flush with the face panel. The molded switch
itself embodies the most advanced engineer-
ing practices. Fully enclosed, the silvered
contacts are kept permanently clean. Its
rugged construction means stronger per-
formance and longer life.

These two factors are but samples of the
many ways in which on-the-job needs have
been anticipated and provided for in a
beautiful streamlined tester. It provides
A.D-D.C. Volts, D.C. Micro-amperes, Milli-
amperes, Amperes, Ohms, Megohms, Deci-
bel and Out Put readings in a no-short
design embodying interior construction with
all direct connections; no harness cabling.
Its fool-proof unit switch construction
houses precision resistors in insulated re-
cesses in direct connection with switch
contacts.

Study the following Ranges and descrip-
tions and compare them point by point
with any similar instrument for conclusive
proof that Triplett 630 “speaks’ for itself
in any company.

Ranges

D.C. Volts: 0-3-12-60-300-1200—at 20,000 Ohms/Volt
(For Greater Accuracy on TV and other High Re-
sistance Circuits.)

A.C. Volts: 0-3-12-60-300-!200-6000—at 5,000
Ohms/Volt . .
(For Greater Accuracy in Audio and other High
{mpedance A.C. Circuits.)

Decibeis: —30, -4, 16, 130, --44, 56, +70.
{For Direct Reading of Output Levels.)

D.C. Microamperes: 0-60—at 250 Millivolts.

D.C. Milliamperes: 0-1.2-12-120—at 250 Millivolts.
D.C. Amperes: 0-12—at 250 Millivolts.

*Ohms: 0-1,000-10,000—(4,4-44 at center scale).
*Megohms: 0-1-100—(4,400-440,000 center scale).
Output: Condenser in series with A.C. Volt ranges.

*Resislance ranges are compensaled for
grealest accuracy over wide ballery voltage varia-
tions. Series Ohmmeter circuits for all ranges
to eliminaie possibility of batlery drain when
leaving switch in Ohms position.

Get a Triplett 630 into your
own hands at your distributor.

U.S.A. Dealer Net $3950

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO

R

RADIO & TELEVISION NEWS



Add Technical Training
To Your Practical Experience ~

GET YOURFCC LICENS!

INAHURRY !

Then use our Amazingly Effective
JOB-FINDING SERVICE

MoneY'Mcking

FCC

Comme(cid‘
Radio Operotor

LICENSE

|nfor"‘°"°“

WG JuR w6
neo i Shen

FREE/

OTELLS HOW -

- |WE GUARANTEE

Here Is Your

GUARANTEE
TO TRAIN AND COACH YOU AT
HOME IN SPARE TIME UNTIL YOU GET

YOUR FCC LICENSE

Commercial Licenseo exan
after compieting our
course. we guarantee to
If you have had any practical expe-
rience—Amateur, Army, Navy, radio
repair, or experimenting.

ey
O TELLS HOW~
Employers make JOB OFFERS Like These
to Our Graduates Every Month

cessfully obtain your
Commercial license, pro-
vided you first sit for this
examination within 90
days after completing
Letter from nationally known manufucturer of high quality AM and FM transmitters.
“We are very muel in need ut tlie present time of radio-electronies teehnicians and
woutld appreciate any helptul suggestions thut you may he able to offer.” Salary up to
$412 per month to start.
Letter from nationally knawn airplane manufactiver. “We need meil with electronic

your course,
tridning or experience in ridar maintenance to perform operatimal cheek-out of radar and
other clectronics systems starting salar: amounting to $329.33 per month.”*

These are just a few samples of the job offers that come to our office periadically. Some
licensed radioman filled each of these jobs . . . it might have been you!

HERE’S PROOF FCC LICENSES ARE OFTEN
SECURED IN A FEW HOURS OF STUDY With
OUR Coaching AT HOME in Spare Time.

Name and Address License | Lessons

Lee Worthy T -2nd Phone. |...... 16
22101, Wilgshire St., Bak

Clifford E. Vogt .. ... ‘s 1st Phone. .|..... 20
Box 1016, Dania. Florida |

Francis X. Foerch .. ............ A ~1st Phone. . [..... 38
38 Beucler Pl.. Bergenfield, New Jersey

5/8gt. Ben M. E8L L L i e e L 1st Phone. (. ..... 38
317 North Roosevelt, Letanon, Illinais | |

Albert Schoefl . .... . ..., ..., . ......... .2nd Phone. .|......23

110 West 1|1th'é£., Escondido, California |
Carl E. Smith, E.E., Consulting Engineer, President
CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-61, 4900 Euclid Bldg., Cleveland 3, Ohio

February, 1954

" @TELLS HOW~

Our Amazingly Effective

JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Joh-Finding results:

GETS CIVIL SERVICE JOB
“Thanks te your course I ohtained my 2nd phone license. and am now employed hy Civil
Service at Great Lakes Naval Training Station as an Engineering Specialist."
Kennetli R. Leiser. Fuir Ouks, Mtd. Del., McHenry, IIL
GETS STATE POLICE JOB
‘I have obtained my 1st class ticket (thanks to your school) and since receiving same I
have held good jobs at all times. I am now Chief Radio Operator with the Kentucky

State Police.”
Edwin P. Healy, 264 E. 3rd St., London, Ky.
GETS BROADCAST JOB
“T wish to thank vour Joh-Finding Service for the help in securing for me the position
of transmitter operator here at WCAR, in Dittsburgh.’’
Walter Koschik, 1112 Ridge Ave., N. Braddoek, Pa.
GETS AIRLINES JOB

OURS IS THE ONLY ET. | .
HOME STUDY “Dune to vour Job-Finding Service, 1 have been getting many
ngEEIEE\g’ ":*‘ICCCH ofters from all over the country. and I have taken a job with

3 Capital Airlines in Chicago, as a Radio Mechanic.””
e AT A Harry Clare. 4537 8. Drexel Bivd., Chicago, Tl
AN ISHeATN] D Your FCC Ticket is recognized in all radio
FINAL TESTS. A s

fields as proof of your technical ability

Get All 3 Free

MAIL COUPON NOW
I AN NNNANENNEEENEEEN

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Desk RN-61-—4900 Euclid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)

I want to know how I can get my FCC ticket in a minimum of time.
Send me your FREL booklet, “‘How to Pass IFCC License Examing
tions” (does noi cover exams for Amateur License), us wgll as i
sample FCC-type exam and the valuahle hooklet, ““Money ,\Inkmg'FALC
License Information.”” Be sure to tell me ubout your Television

Engineering Course.

.................... ZONE STATE
Paste on two.cent posteard or send airmail

NEEENSANAEE NI NS NEENNEEENENEEEN:N
21
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THIS BOOK HELPS YOU

Make Increased Profits

. INSTALLATION
.SERVICE

S\N

Lt ousc
v Westinght

you A BE sORk

Get this ONE DGLLAR book |
with your next

25-TUBE PURCHASE

FREE

This newest, most helpful book on UHF
conversions is yours free when you buy 25
RELJATRON receiving tubes or one picture
tube from your Westinghouse Distributor.

This vital handbook covers conversion data,
tuners and converters, antenna installations,
channel frequency charts, station coverage, and
many other necessary, conveniently arranged
facts you will need.

There’s a gold mine in UHF conversions. And
this book will help you make the most out of

you CAN BE SURE...IF ITS

Westinghous¢

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

Wesinghouse REUATRON 1y
Es

e .

\ S
i T
gt

the biggest profit opportunity since television
came alive.

Get this dollar value for no extra charge with
your next order of 25 tubes! See your nearest
Westinghouse RELIATRON Tube Distributor
for your copy of this new “how to do it” book
that will build your profits.

WOr7S

See Westinghouse Tube Listings in 1954 Photofact Folders,
™
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS

GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

There is a place for you in ¢he 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 Radic-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 tire, 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.

EARN WHILE YOU LEARN

Many National students pay for all or part of their train-
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 tc earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

E4

Signal Generator Avudio Oscillator

National Schools Training is All-<Embracing
National Schools prepares you for your choice of many
Jjob 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
now bringing Television to more cities, towns, and farms
every day! National Schools’ complete training program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own e Broadcasting

Radio Manufacturing, Sales, Service Telecasting

Television Manufacturing, Sales, Service

Laboratories: Installation, Maintenance of Electronic Equipment

Electrolysis, Call Systems

Garages: Auto Radio Sales, Service

Sound Systems and Telephone Companies, Engineering Firms

Theatre Sound Systems, Police Radio

And scores of other good jobs in many related fields.

TELEVISION TRAINING
You get a complete
series of up-to-the-
minute lessons cov-
ering all phases of re-
pairing, servicing and
construction. The same
lesson texts used by resi-
dent students in our
modern and complete Television broadcast studios, lab-
oratories and classrooms!

February, 1954

by SHOP-METHOD B
HOME TRAINING pyeiiilie

T.R.F. Receiver Send today for

0 0 ey " \SR s
A N e 05 e
“"““ . “orotor'\es, udios
SS‘::oc‘c,:’ssiu Exper'\en‘c.‘on
We gring N®

You also
receive this
Multitester

S..uperhe'erodyne Receiver

LEARN BY DOING

Youreceive and keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
ity Multitester. No extra
charges.

FREE! RADIO-TV BOOK
AND SAMPLE LESSON!

National Schools’ new,
illustrated Book of Oppor-
tunity in Radio-Television-

This Electronics, and an actual
course Sample Lesson. No cost—
also offered no obligation. Use the
in Spanish coupon now—we’ll
and Portuguese answer by return
airmail.
APPROVED FOR
VETERANS
ANS Both
NON-VETERANS | Resident ‘:’"d
Home Study
Check coupon helow Courses Offered!

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA » ESTABLISHED 1905 3
IN CANADA: 811 W.HASTINGS STREET, VANCOUVER,B.C, .

GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU
(mail in envelope or paste on postal card)
NATIONAL SCHOOLS, Dept. RH-24

ar

4000 S. Figueraa Street 323 West Polk Street
Los Angeles 37, Calif. Chicago 7, 1II.

Send FREE Radio-TV Electronics book and FREE sample
lesson. No obligation, no salesman will call.

NAME — BIRTHDAY _
ADDRESS = - = i
CITY _— - = = ZONE. STATE. _

[ Check here if interested in Resident School Training at Los Angeles.
VETERANS: Give Date of Discharge .

.

I
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See the
announcement by

Centgalab

on page 118
in this issue

y Aew
m hlgll-volluge
ceramic
"":uptlctlnrs

LYNN EATON has been appointed vice-
pre51dent in charge of sales for Nation-

' . al Company, Inc.,
electronic engineer-
ing and manufac-
turing firm of
Malden and Mel-
rose, Mass.

Mr. Eaton has,
for the past four
years, served as

- general sales man-
ager of another well-known eastern
manufacturer of electronic products.
Prior to that he was sales manager of
Bendix Home Appliances, Inc.

In his new post he will supervise all
sales activities, both foreign and do-
mestic; advertising and promotion,
and market surveys. He will also
serve as chairman of the new projects
committee of the company.

£ *® %
RETMA has created an international
department and authorized the em-
ployment of special counsel for the
newly-established Electronics Industry
Committee in its continuing program of
expansion.

The new international department
will be governed by an executive com-
mittee representing both radio-TV and
electronics interests and will comprise
various product sections. An export
manager will be employed and station-
ed at RETMA headquarters in Wash-
ington.

The service committee of the asso-
ciation has approved plans to hold a
three-week ‘“teacher training seminar”

| for television service instructors this

summer. The seminar will be based on
teaching techniques and subject mate-
rial covered in RETMA’s ‘“A” pilot
course.

A. W. KEEN has been named commercial
engineering manager for the television
picture tube division of Sylvania Elec-
tric Products Inc. He will make his
headquarters at the picture tube divi-
sion’s plant in Seneca Falls, N. Y. . . .
The Tube Division of Westingliouse has
named JOHN A. CURTIS to the post of
general sales manager . . . GRANT
GRAHAM, previously in the jobber
sales division of Triad Transformer
Corporation, has been named to fill the
newly-created post of product applica-
tions engineer . . . Jerrold Electronics
Corporation has promoted CAYWOOD
€. COOLEY to the post of vice-president
and general manager of the company’s
service division while ROBERT J. TARL-
TON, who formerly headed the service
corporation, has been named manager
of the company’s new community op-
erations division . . . €. H. SHARP has
been promoted to the post of general
manager of H. H. Buggie, Inc. of Tole-

do. The company also upped C. R.
THORPE to the post of chief engincer.
He was formerly sales manager of the
firm . . . BARNEY EDWARDS is the new
national sales manager for Recoton
Corp. of New York . . . CBS-Columbia
has appointed FRANK R. DAY production
engineer. He has more than thirty
years' experience in the radio-television
field . . . W. K. TRUKENBROD is the
new merchandise and sales manager of
Warwick Manufacturing Corporation’s
home receiver department. He was for-
merly with Raytheon’s distributor
division . . . LINCOLN THOMPSON has
been named a vice-president of Ray-
mond Engineering Laboratory of
Middletown, Conn. ... MYLES SPECTOR
has rejoined Insuline Corporation of
America after a tour of duty in the Air
Force. He is in charge of the company’s
new product development program . . .
Bellevue Tube Mill, Incorporated, an
affiliate of Snyder Manufacturing Com-
pany, has appointed DICK MORRIS to
the post of sales manager ... €. G.
BARKER, former vice-president in
charge of sales for Magnecord, Inc., has.
been named distribution manager of
the National Company, Inc.
*® *® *®

DR. THOMAS T. GOLDSMITH, JR. has
been named vice-president-research of

. the Allen B. Du
Mont Laboratories,
Inc.

One of the coun-
try’s outstanding
electronics and tele-
vision scientists, Dr.
Goldsmith is a
M member of the com-

w ¥ pany's board of di-
rectors and is also president and a di-
rector of Du Mont Television & Elec-
tronics, Ltd. of Canada.

Dr. Goldsmith joined the company in
1936 as director of research. He is ac-
tive on various committees of RETMA,
IRE, SMPTE, NARTB, AIEE, and
NTSC.

B Ed *®

SUPEREX ELECTRONICS CORPORATION
of Yonkers, N. Y. is now operating
RAYBURNE CORPORATION of that city
and will market the combined lines of
electronic components and equipment
under the parent company’'s name. The
new subsidiary makes *“Ferri-Loop-
sticks,” “Vari-Loopsticks,” TV inter-
ference filters, etc. This line will be
continued and expanded in the new
setup ... dJ. L CAPPELS & ASSO-
CIATES has been formed as a manufac-
turers representatives firm with head-
quarters at 800 North Clark Street,
Chicago 10. Mr. Cappels, principal in
the new firm, was formerly associated
with Hallicrafters, Meissner, and
Stewart-Warner . . . SUPERIOR TUBE

RADIO & TELEVISION NEWS



“ww Nallicrafters SX-88

is the hottest ham news in years!

o

-

. Heavy gauge steel welded chassis for
mechanical stability.

»

. Full precision gear drive for main and
band spread tuning.

w

. Six position Band Width Control (se-
lectivity) from 250 cycles to 10 kc.

4. 10 watt inverse feed back and push-
pull audio output.

5. Exhalted B.F.O. for tops in single
side band reception.

6. Buffer amplifier in B.F.O. circuit.

7. Antenna trimmer.

8. Amplified and delayed A.V.C.

9. Built-in 100 kc calibration crystal.

0. Second conversion oscillators crystal
controlled.

11. Inertia tuning (fly wheels both dials).

$X-88 12

. Full frequency coverage from 535 kc.
to 33 mc.

13. Calibrated electrical band spread 160,

! :I 80, 40, 20, 15, 11, and 10 meters.

ELECTVITY CuRVES MOOLL Sx 88 RECE IVER

e
.
| e
H

SELECTIVITY—

For the first time, selectivity

from 10 kc to 250 cycles in six steps.
Compare with ANY other receiver! = =

: 14. Logging scales on each tuning shaft.
EebEemE e 15. Dial locks on each tuning shaft.

LT

P s oy i 16. Tuning dial indicators resetable from
[ / 7 i front panel for maximum calibration

I accuracy.
L W L 17. Auxiliary A.C. socket on rear of chas-

[
'_!"' A = .
|
|

—— 18. [lluminated band-in-use indicator.

\\ | 19. llluminated S meter.

20. Dual S meter calibration S units and
microvolts.

1
= i-:'_ﬂ" “. —+— 21. Auxiliary power socket plus .6 amps
i
1

1

s
e

at 6.3 volts and 10 ma at 150 volts for
accessories.

22, Standard 834" by 19” panel for rack
mounting if desired.

,

23. 50 ke i.f. output jack via cathode fol-
<\\ lower for teletype converter, etc.

{

X

24. Five position response control (tone
I 0 control).

E _:_;__»:—_— 1 e 25. Two r.f. stages (Bands II to VI).
T e 26. 17 tubes plus voltage regulator, bal-
last tube and rectifier.

[ L34+

TTT

27. Automatic noise limiter circuit.
28. Phono Jack.
29. Audio output transformer for 3.2, 8,

; 500/600 ohm loads.
30. Fuse for overload protection.
31. Auxiliary sensitivity control permits

" . monitoring of local transmissions in
World's Leading Exclusive Manufacturer of Communications and standby position,

High Fidelity Equipment, Radio and Television
44071 West Fifth Avenue, Chicago 24, llinois « Hallicrafters Ltd., 51 Camden Street, Toronto, Canada
Februery, 1954 25
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WHY TIE UP TIME
AND MONEY WITH
DOZENS OF CARTRIDGES ?

CERAMIC CARTRIDGES

will replace OVER 90% of
present-day phono installations!

c&- = -_"--..
4\_ ﬂlf/"m/r,-.' S

T

For the CUSTOMER, TITONE will

1. Not only replace his present crysial,
but improve the performance of the sys-
tem with thrilling new TITONE SOUND.

For the JOBBER and DEALER,
TITONE will

1. Reduce inventory 2. Increase sales

And TITONE makes REPLACEMENT
gasy through its

1. Small Size 2. Universal Bracket
3. Accessory Hardware

TITONE Ceramic Cartridges
are unaffected by temperature
and humidity. They do not
deteriorate on the shelf or in
equipment, as crystals do.

The ceramic principle is an
original discovery and develop-
ment of the Sonotone laborato-
ries. The demand for TITONE
is growing daily. More and
more quality-conscious manu-
facturers are specifying
TITONE for original equip-
ment. The same high quality is
available to you in every
TITONE CERAMIC PICKUP
CARTRIDGE.

i

A

Other SONOTONE Products:

Sonotone Hearing Aids ¢ Sub-
miniature vacuum tubes » Cathode
ray eleciron guns for television
tubes ¢ Nickel cadmium storage
batteries for the armed services.

ELECTRONIC APPLICATIONS DIVISION .

SONOTONE CORPORATION

Elmsford, New York

COMPANY of Norristown, Pa. has pur-
chased a controlling interest in FINE
TUBES LIMITED, Surbiton, Surrey, Eng-
land . . . SERVOMECHANISMS, INC. has
formed a new component division
which will be located at 625 Main
Street, Westbury, N. Y. The new divi-
sion will produce miniature servo and
instrument motors, etc . .. RADIO-
TECHNICAL SALES COMPANY has been
formed to represent radio-electronic-
television manufacturers in the central
midwest area. Lew H. Morse, organizer
of the firm, advises that the firm will
provide technical sales representation
in Nebraska, Iowa, Kansas, Missouri,
Oklahoma, and Arkansas.

JOHN R. THOMPSON has been appoint-
ed manager of commercial electronic
sales for Hycon
Mfg. Company.

He was formerly
manager of elec-
tronic sales for the
Cincinnati district
of Graybar Electric
Company. As a for-
mer electronic en-
gineer for the Navy
Department, Mr. Thompson was one of
the designers of the underwater sub-
marine and mine detection devices in
the field of sonar. He also set up instal-
lations and trained personnel in its use.

He is a member of the IRE and was
formerly chief engineer for Stone and
Smith Company, Los Angeles.

ES * *

CANNON ELECTRIC COMPANY of Los
Angeles has established a third plant
in the Lincoln Heights area of Los An-
geles at 210 W. Avenue 26 near Bar-
ranca Street. The new plant covers ap-
proximately 6000 square feet and has

| a 4000 square foot parking area . . .

ELECTRO PRODUCTS LABORATORIES
of Chicago has expanded its production
area at its plant 4501 N. Ravenswood
Avenue. Approximately 30 per-cent
more floor space has been added to the
company’s present manufacturing fa-
cilities . . . SUPERIOR INSULATED WIRE
COMPANY has just completed a mod-
ern manufacturing plant at Haver-
straw, N. Y. The new plant adds over
15,000 square feet to the company’s ex-
isting facilities for producing electric
wires and television transmission lines
. PENTRON CORPORATION of Chi-
cago has leased additional manufactur-
ing facilities at 2355 S. Indiana Avenue
and 2441 S. Michigan Avenue in Chica-
go for assembly operations ... The
newly-occupied 77,000 square foot
plant of the electronics division of
THERMADOR ELECTRICAL MANUFAC-
TURING COMPANY, Los Angeles, is now
in full operation ... The electronics
division of DIAMOND POWER SPECIAL-
TY CORPORATION has moved into its
new electronics laboratory adjacent to
its manufacturing plant at Lancaster,
Ohio. The new building has approxi-
mately 30,000 square feet of floor space
and houses the most advanced facilities
. ELCO CORPORATION has added a
new plant to its facilities located at
(Continued on page 185)
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the most powerful /

JFD JeT 454 S 7.07.257.4 8.59.0 9.5 10.25 10.25 10.25 10.0 9.75

JFD SUPER-JeT

Delivers Spectacular Deep fringe VHF performance—plus.
Packs Unprecedented gain of :

S:nzle 10-Element VHF Yagi on each channel from 2 to 13.
Szacked UHF Bowtie- Reflector off side lobes on Channels
1< wo 88.

Model JeT 213 Single $20.75 list
Model JeT 213 S* Stacked 42.50 lis

* complete with stacking transformers
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CHANNELS

Competitor A
Mattress (4 Stack)

Competitor B

Competitor C

Radar Sereen Type B 0.753.25[4.5
Competitor D

CHS 2-13 YAGI

JFD IcT 213§ 6.1

Pl

1” Square
Crossarm
Competitor A N
Tomp-eﬁt_orvﬂ
Competitor C
Empelilor D ( ACK)

JFD JeT 2

Completely
Preassembled

Burton browne advertising
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-

rubber “tire”

talks to you

Bell Laboratories engineers have de-
veloped a new and highly economical
way to record sound magnctically.

Instcad of tape or wire they usc a
mixture of rubber and iron oxides which
is formed into a band and mounted on
a wheel. This simple and very rugged
“talking rubber” can play back mcs-
sages clearly millions of timcs.

Talking rubber is alrcady at work for
the Bell Svstem announcing weather
and answering customers who call vacant
or disconnccted numbers. It promises

BELL TELEPHONE LABORATORIES (/&

Improving telephone service for America provides careers

to have many other uses. In a necw
machine, it answers your telephone in
your own voice when you are away—
and takes a message for you in the voice
of your caller.

Many businesses, too, other than tele-
phone. are expected to find a varicty of
ways to usc talking rubber—cspecially
whenever a message must be given
quickly to many pcople.

Talking rubber proves again the down-
right practicality of Bell Laboratorics’
research to improve telephonc service.

2

4 )
-I-El Fl
|, m— |

v L
,@_1&

for creative men in scientific and technical fields.

28

! Ed
One of a bank of recorder-reproducers
operated by the New York Telephone
Company for the New York Stock Ex-
change. They give instant stock quota-
tions ta brokers who dial a code number.
Recording and pickup heads are shown
akove wheel.
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No matter where you live

or what you are doing now...
-

L. C. Lone, B.S., M.A.
President: Rodio-
Television Training
Associotion,
Executive Dnrec'or
Pierce School of

TELEV
XPERIENC

Radio-Television.

ANO E

'GET MORE! LEARN MORE!

EARN MORE!

I give you ALL the equipment and
training you need tc prepare for the
BETTER PAY jobs in TV. While train-
ing, many of my students make $25.00
a week repairing Radio-TV sets in their
Giant Screen spare time. . . start their own profitable
TV Receiver  service business.

? 5 MORE EQUIPMENT!
=74 You build and keep this professional GIANT
i~ SCREEN TV RECEIVER complete with big
Pz picture tube (designed and engineered to take

any size up to 21-inch). Also all units illustrated,
plus additional equipment! Everything supplied

complete with all tubes.
FREE FCC COACHING COURSE!
Prepares you at home for your FCC License.

The best jobs in TV and radio require an FCC
License. My FCC Coaching Course is given to

Super-Het
Radio Rezeiver

#_~—CW oy at NO EXTRA COST after TV Theory

Receiver

and Practice is completed.
NEW! PRACTICAL TV CAMERAMAN &
STUDIO COURSE!

For Men With Previous Radio & TV Training
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 cr "'on location”’

at remote pick-ups! A special one-week course
of practical work on TV studio equipment at
Pierce School of Radio & TV, our associate
resident school in New York City, is offered
upon your graduation.

FM-TV TECHNICIAN TRAINING!

My FM-TV Technician Course will save you
months of training, if you have previous Armed
Forces or civilian radio experience. Complete
with kits, BIG SCREEN TV RECEIVER, and
FREE FCC Coaching Course.

:mbination
Valtmeter-
Ammeter-Chmmeter

v 2w O

Public Address

System OPTIONAL: TWO WEEKS TRAINING IN
1:;“—?;:::- NEW YORK CITY AT NO EXTRA COST

You get two weeks, 50 hours, of intensive
Laboratory work on modern electronic e uip-
ment at our associated school in New York
City —Pierce School of Radio and Television.
| And | give you all this AT NO EXTRA COST

whatsoever, after you finish your home study
training in the Radio-FM-TV Technician course
and FM-TV Technician Course.

*" RADIO-TELEVISION TRAINING ASSOCIATION

NEW YORK 3, N. Y.
Approved by the VA

52 EAST 19th STREET,
Licensed by the State of New York

CLEVELAND 13, OHI1O

I WILL TRAIN YOU FOR
A BIG PAY JOB IN

THE RAD'ARTCORPORATION QY

CIVILIANS! VETERANS!

Thousands of new jobs in TV are opening up in
every state as new stations go on the air You
too can take your place in America's Looming
TELEVISION and Electronics industry . enjoy
the success and happiness you always wanted
out of tlife! Now ... prepare for a life-time
career as a trained TV TECHNIC!AN, oftem within
months . . . using the same successful
“learn- by doing'* home study
methods that have helped

hundreds of men with *

NO PREVIOUS
TRAINING!

ISION
E NECES

VETERANSl

MY SCHOOLS FULLY APPROVED T1O @
TRAIN VETERANS UNDER NEW G.I. BILL! - :Z
If discharged after June 27, 1950 — =
CHECK COUPON BELOW! Also approved b
for RESIDENT TRAINING in New York c
City . . . qualifies you for full subsistence

allowance up to $160 per month. Write
for details.

MAIL COUPON TODAY!

.MY 4 FREE AIDS SHOW YOU‘ 7««
HOW AND WHERE TO GET A Ll ‘"

See for yourself how

my simple, practical i

methods make SuC ekl

NO SALESMAN WILL CALL!

ZONE STATE

I AM INTERESTED IN:

O Radio-FM-TV Technician Course VETERANS! Check here
. O FM-TV Technician Course for Training under NEW -
O TV Cameraman & Studio Course G.1. Bill

Ty SR

CITY.

- Dept. T-21 e
. Mr. Leonard C. Lane, President Sps .
RADIO-TELEVISION TRAINING ASSOCIATION
. 52 East 19th Street, New York 3, N. Y. .
Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE .
. SAMPLE LESSON, and FREE aids that will show me how 1 .
can make BIG MONEY IN TELEVISION. I understand I am
under no obligation and no salesman will call.
] (PLEASE PRINT PLAINLY) ||
= NAME AGE :
i e =
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NOW...2 SENSATIONAL

EICO SCOPE VALUES!

NEW AMAZING FEATURE PACKED

7” PUSH-PULL

VERTICAL FREQ. RESPONSE:

nly EJCO Has All These Features

OSCILLOSCOPE

221K VIVM KIT $25.95. WIRED $49.95.

@ AC & DC voits:
0-5, 10, 100, 500,
1000 V (30 KV with
HVP-1 probe). @ 5
ohm ranges from .2
ohm to 1000 megs.
e DC input Z 26
megs. @ 412" meter
movement in can’t-
burn-out circuit.
® 1% mult. resis-
tors.

A%

B\
) 4t

W

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

@ Continuous cover-
age of all TV & FM
freqs. from 500 ke to
228 mc.

® Sweep width var-
iable 0-30 mc.

® Crystal marker
osciltator, variable
amplitude,

c
*

fiat + 2 db 10 ¢cps ~ 1 mc

VERTICAL SENS.: .01 volts

rms/zinch

HOR. FREQ. RESP.: flat = O db

10 ¢ps — 200 ke, —4 db at 500 ke

HOR. SENS.: .3 volts rms/inch
SWEEP RANGE: 15 cps-100 ke

3-STEP FREG.-COMPENSATED
AYTENUATOR eliminates freq.
distortion, overioading.

CATHODE OLLOWER inputs to

both amplifiers

PUSH-PULL outputs in both amplifiers
RETURN TRACE BLANKING

INT. VOLTAGE CALIBRATOR

¥ L H TRADE EXPANSION & CENTERING:
1.5X full ssreen without gistortion.
DIRECT CONNECTION to vert. CRY plates,
PHASING CINTRDL of internal 60 cps
sine wave sweep.

AT FRONT PANEL: intensity mod. input;
60 tps, sawtooth outputs.

HIGH VOLTAGE PROBE $6.95 214K VTVM KIT $33.95. WIRED $54.95.

® Extands range of VIVMI © 1@’
& voltmeters to 30 KV. ﬁ\

PR TUBE ADAPTER

¥or Tube Testers $4.50.
“hecks TV picture tubes
while in set.

e Large 712" meter,
can't-burn-out circuit.
e AC/DC volts: 0-§,
10, 100, 500, 1000
{30 KV with HV Probe).
® 5 ohms ranges
from .2 ohm to 1000
megs.
e DC

megs.
_ ® 1% muit. resistors.

input Z 26

o000

iz .

625K TUBE TESTER KIT

e he e e

$34.95. WIRED $49.95.

950A-K R-C BRIDGE & R-C-L COMP. KIT 579.95.
WIRED $29.95.

[ ]

7 o Illum. gear-driven
| '"Speed Rollchart."
® New lever-action
switches for individ-
ual testing of 2very
element.
® Tests all conven-
tional & TV tubes.

MODEL 470K 1
KIT $79.95. WIRED $129.50. |
EICO EXCLUSIVE! 5 PUSH-PULL SCOPE, 425K,
Amazing feature-packed economy-priced
Wired, $79.95. KIT, $44.95.

® PUSH-PULL V & H amplifiers. Sens: 0.5-.T rms v/in. Useful to 2.5 mc.
® SWEEP: 15 ¢ps-76 kc. Z-axis intensity moduiation. Dual trace positioning controls.

resistors; .5 ohm to 500
megohms.

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

COUNTER CABINET for ahove: add $10.00 to
Kit or Wired Prices.

|
|
O171K RES. DECADE BOX XKIT $19.95. WIRED $24.95.
@ Resistance values from 0 to 99,999
ohms with 0.5% precision.
® All resistors have 0.59% accuracy

495K KIT $12.95. WIRED $17.95.
o Sq. wave output at power-line
freq. with fuli-scale readings of
.1, 1, 10 or 100 V. peak-to-peak.
e Accuracy =t 5% of full-scale

& WIRED INSTRUMENTS Gives You

on each range.

€Y & 12V BATTERY ELIMINATOR KIT
050K KIT $29.95. WIRED $38.95.
e DC output: 0-8 V or 0-16 V.
@ Continucus current rating

10Aat6V 6Aat12V

@ Intermittent current rating

20Aat 6V, 12Aat12V

e Separate Voltmeter & Am-

meter.

s
. K|

@9 1
® 1

BAR GENERATOR

352K, WIRED $19.95 KIT, $14.95

rapid adjustment of ™
, DH linearity without
to-find station -transmitted

picture V &
hard -
test pattern.

o Produces

630K, WIRED $24.95
hecks all types of TV picture
a.ndCC?Rc. tubes in the setor carton.
Bridge measur’emgznt of peak beam
current (proportlonal
brightness).

16 V or 12 H bars.
Operates -on 1V channels 3, 4, or 5.

CHECKER

BE
CATHOOE RAY TUBE CHECKER,

to screen

e Detects shorted & open ele-

ments.

RTMA RESISTANCE

SUBSTITUTION BOX
1100k WIRED $9.95 KIT, $5.50.

bies rapid substitution of
:esiEsnt?ances from 15 ohms to s
megs in decade multiples of 15,
22, 33, 47, 68, 100 ohms.
e Uses 36 standard 1 watt, *
10% RTMA resistors.

® 1953

A

LIFETIME SERVICE &
CALIBRATION GUARANTEFE’

*at less than our cast of handling (See EICO Guarantee
Card enclosed with each Kit & Instrument).

DECADE CONBENSER BOX KIT
1180K KIT $14.95. WIRED $19.95.
® All capacitors precision sllver
mica, accuracy * 1%.

@ Range from 100 mmf — 0.111

mid in steps of 100 mmf.

o Smooth-action positive deteat

ceramic switches.

Prices 3% higher on West Coast, Specifications
and prices subject to change withou® notice.

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

® Covers range of 75
ke to 150 mc.

e 7 calibrated scales:
accuracy better than
1%.

o Bandspread vernier
tuning.

® 4-step RF shielded
output multiplier: con.
stant output Z.

e

377K SINE & SQUARE WAVE AUDIO
GEN. KIT $31.95. WIRED $49.95.

o Complete sine
wave coverage, 20-
200,000 cps in 4
direct-reading
ranges.

o Complete square
wave coverage, 60-
50,000 cps.

o Cathode foilower
output circuit.

536K MULTIMETER XIT $12.90. WIRED $14.90.
526K MULTIMETER KIT $13.90. WIRED $16.90.

e 1000 (p/V; 31 ranges
e DC/AC volts: Zero to
1, 5, 10, 50, 100, 500,

5000.

e DC/AC Current: 0-1,
10 ma; 0.1, 1 A,

e Ohms: 0-500, 100 K,
1 meg.

Write NOW for FREE latest Catalog R-2
Ask your jobber for FREE EICO business building decals.

s . WS SR T e

555K MULTIMETER KIT $29.95
WIRED $34.93.
(1% ypreclsion tesistors)

e 20,000 (/V; 31 ranges.
e DC/AC/Output volts:
0-2.5, 10, 50, 250, 1000,

5000.
o DC Current: 0-100 ua; 10,
100, 500 ma; 10 A.

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

145K SIG. TRACER KIT $19.95.
WIRED $28.95.

o Audibly signal traces
all IF, RF, Video & Audia
circuits from ANT to
SPKR or CRT in alt Tv,
FM, AM, etc. without
switching.

® Germanium crystal
diode probe responsive
to over 200 mc.

@ Integral test speaker.

320K S16. GEN. KIT $19.95. WIRED $29.95.
322K SIG. GEN. KIT $23.95. WIRED $34.95,

e Fundamentals 150 k¢
to 34 mc, harmonics to
102 mc.

® 5-step band switch
ing.

o Colpitts audio oscil-
lator generates 400 cps
pure sine wave voltage.
e Permits pure RF,
modulated RF, or pure
AF

Seperate Assembly & Operating Manuals supplied with each EICO KIT!

You build EICO Kits in one evening, but . . . they last a lifetime!

SAVE OVER 50%! See the famous EICQO line TODAY, at your local jobber.
ELECTRONIC INSTRUMENT CO., Inc., 84-Withers Street, Brogklyn 11, N. Y.




An overhead garage door, this one made by Overhead Door Company.
Inc.. of the type suitable for use with the radio-control unit described.

ing to a motorist than to arrive

home in a pouring rain and find
the garage door locked. Although hap-
penings of this nature can be avoided
by the simple expedient of leaving
the door open while away from home,
this practice is not recommended in
areas peopled by curious toddlers or
borrowing neighbors-—at least not if
you ecxpect to find the lawn mower
and garden spade in their accustomed
places when you return from a drive
in the country.

Radio control is a practical method
for reducing to a minimum the in-
convenience of garage door opening
and closing. By merely flipping a switch
vou can open or close the door at will
without leaving your car. The Citizens
Band radio gear to be described, when
used in conjunction with a commer-
cially-built electric door opener, will

FEW situations are more disconcert-

prove so handy that you'll be the
cnvy of all your non-mechanized ac-
quaintances.

The heart of any radio-control sys-
tem is the receiver. It must be sensi-
tive enough to respond to its com-
panion transmitter and yet selective
enough to reject signals produced by
other radio equipment. One way to
solve this problem is to use a special
modulating circuit which produces a
coded signal from the transmitter. A
decoding circuit in the receiver will
respond only to this signal, rejecting
transmissions from all other radio
devices.

The complications involved in the
construction and adjustment of cod-
ing circuits are numerous, however,
and so it was decided, for simplicity’'s
sake, to employ a rather insensitive
receiver--one which would respond
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only to a strong signal emanating
from a nearby transmitter. The receiv-
ing circuit finally evolved, although
somewhat unique, has proven both
simple and practical. It consists of
a voltage tripling crystal detector fol-
lowed by a d.c. amplifier which, in
turn, is followed by a thyratron tube
with a sensitive relay in its plate lead.

When a signal from the transmitter
in the car is picked up on the receiv-
ing antenna, it is rectified by the
crystal detector and appears as a
negative voltage on the grid of V,,
the d.c. amplifier. This negative volt-
age reduces the plate current of V,,
thus lowering the voltage drop across
2:. A reduction in the voltage across
R; cuts the bias of V. and, since this
tube is a thyratron, its plate current
abruptly increases. This large in-
crease in current closes RL, and actu-
ates the door opening mechanism.

The crystal detector is in the form
of a voltage tripler. Thus, its output
is appreciably greater than that pro-
vided by the customary half-wave
crystal circuit. Use of high back re-
sistance 1N54 germanium diodes, in
place of 1N34’s, further increases the
voltage available at the grid of Vi, a
6AH6 chosen for its very high trans-
conductance.

The receiver is constructed in a 6”
x 5”7 x 4" utility cabinet containing a
built-in chassis. Although there is
plenty of room for mounting the vari-
ous components, a portion of the
front lip of the box must be filed or
cut cut in order to clear the top of the
power transformer as the receiver
is placed in the cabinet. The rear lip
should be similarly treated, to make
way for the antenna terminals and the
relay plug on the rear of the chassis.

A CIZENS BAN

HEERE

1B

i

SMITH, wayvo
17

A TVI-proof unit which operates
on the 27 mc. Citizens Band.

A station license is required.

In addition, a 1%4” strip should be cut
from the bottom edge of the rear
panel to provide easy access to these
same terminals.

The receiver’'s power supply con-
tains a selenium rectifier, and so the
reader may wonder why a plate trans-
former is employed in place of an
ordinary a.c.-d.c. circuit. Since the
unit is to be installed in a garage, a
location with floors that are often
damp, the shock hazard of an a.c.-d.c.
circuit was felt to be too great. A
filament transformer is required for
the tubes, anyway. Consequently, the
use of a transformer which includes
a plate power winding adds little to
the cost of the finished receiver.

Once plate current starts to flow in
a thyratron, the grid loses control.
Current through the tube will stop
and the grid can only regain control if
plate voltage on the tube is reduccd
to zero. Since an alternating volt-
age goes to zero many times per sec-
ond, a.c. is applied to the plate of
V., a 2D21. The a.c. is obtained from
one half of the transformer high volt-
age secondary. The d.c. voltage for
Vi, the d.c. amplifier, is taken {rom
the other half of this winding.

A half-wave power transformer of
the type found in TV boosters should
not be used. If the plate currents
for both tubes are drawn through the
same winding, the voltage drop in the
transformer, which results from the
firing of the 2D21, will cause the plate
voltage of the 6AH6 d.c. amplifier to
vary. As a result, the receiver will
be quite unstable and RL, will oper-
ate erratically if R, is set for maxi-
mum sensitivity.

Certain components must be care-
fully selected if top receiver perform-
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MECHANISM

R,—5 megohm, V3 w. res.

R:—1000 ohm, 1 w. res.

R;—2000 ohm, 4 w. wirewound pot (Mallory
A2MP}

R,—1 megohm, V5 w. res.

R;—2.7 megohm, 2 w. res.

R,—25,000 ohm, 10 w. wirewound res.

R.—100 ohm, V5 w. res.

C1—3-30 upufd. mica trimmer cond.

C.,—.01 pfd. disc ceramic cond.

Cs, Cy, C;—.001 pfd. disc ceramic cond.

C,, C;—20 ufd., 150 ». elec. cond.

J,—Open circuit phone jack

P,—Male chassis connector for TV set a.c. line
cord

RL,—5000 ohm plate relay

S§:—S8.p.s.t. toggle switch

CRy, CRy, CRe—INS54 germanium diode

Rect.,—100 ma. sclenium rectifier

Fi—VYy amp fuse (Type 34G)

T,—Power trans. 125-0-125 v. @ 25 ma.; 6.3
v. @ I amp (Stancor PS-8416)

Li—7 t. #20 en., 1” dia., 3" long (B & W
“Miniductor” 3015)

L—8 t. #20 en., 1" dia.,, V' long (B & W
“Miniductor” 3015)

V,—6AHG6 tube Vo—2D21 tube

Fig. 1. Schematic and parts list covering the receiver installed in the garage.

ance is to be expected. R. R; and
Rs should be purchased new and oper-
ated well below their maximum rat-
ings. If you rely on the junk box for
these particular items, or skimp on
their size, the receiver may be so af-
fected by temperature changes that
the optimum setting of the sensitivity
control will vary constantly.

Despite the low plate current re-
quired by the receiver, a 100 ma. sele-
nium rectifier is employed. The large
plate area of a 100 ma. rectifier does
a good job of heat radiating, a factor
which should be kept in mind when
constructing a device that must oper-
ate reliably, 24 hours a day.

Cs smooths out the ripples in the
plate current of the 2D21 to keep the
relay from chattering. It is an elec-
trolytic condenser, and proper polari-
ty, as shown in Fig. 1, should be ob-
served.

No a.c. power switch is required
because the receiver operates con-
tinuously. A switch on the front panel

Fig. 2. Rear view of the receiver unit with the major com-
ponents iden’ifed. Over-all dimensions are 6” x 5" x 4”.

is provided, however, to bypass the re-
lay and is normally left in the “off”
position. It can be used to actuate
the door opener for tests, if the re-
ceiver becomes inoperative, or when
it happens to be inconvenient to pro-
vide a signal from the car transmitter.
As a safety measure, a % amp fuse is
wired in series with the primary of
the power transformer.

The leads of the 1N54 germanium
diodes should be kept long in order to
reduce the possibility of damage to the
crystals during the soldering process.
By gripping the leads tightly with a
pair of long nosed pliers, you can
make sure that excessive heat from
the iron is dissipated before it has a
chance to do any harm. Three slightly
anemic 1N54’s in my junk box offer
mute testimony to the dangers of
short leads and careless use of a
soldering iron.

The transmitter is built into a 5”
x 3” x 4” utility box, a smaller ver-
sion of the type used for the receiver.

It contains a 2E30, instant heating
beam pentode, with a regenerative
crystal oscillator circuit operating in
the 27 mec. Citizens Band. Power for
the unit is furnished by a commer-
cially-built Mallory VP-551 “Vibra-
pack.”

If the transmitter is to be relatively
free from TVI producing harmonics, a
little care must be exercised during its
construction. All paint should be re-
moved from those points where the
front and rear covers fasten to the
case, thus insuring good electrical
contact between adjacent metal parts.
A low-pass filter consisting of L., O,
and C, in the antenna lead reduces
the strength of harmonics attempting
to escape along this path, while C; and
C, are needed to filter r.f. from the
power leads. These few precautions
will keep your televiewing neighbors
happy and, at the same time, will in-
sure compliance with the FCC’s rule
which requires spurious radiations
from class C Citizens transmitters to
be at least 40 db less than the car-
rier.

Only a couple of other pointers need
be kept in mind while wiring the
transmitter. The leads of Cs and C,
must be very short. The ground con-
nections to C; and C, should go to the
plates which are directly beneath the
adjusting screws. This makes it pos-
sible to tune the transmitter without
having to use an insulated screw-
driver, because the adjustment screws
are then almost at ground potential.

A radio-controlled garage door is
rather novel and you will probably
be kept busy showing yours to friends
and neighbors. For this reason you’ll
want to do a neat construction job.
After completing the transmitter and
receiver, you can give them a really
professional look by lettering the
panels with decals. Best results will
be obtained if you let the decals dry
for at least 24 hours after applica-
tion. Then, spray them with a light
coat of clear lacquer. This procedure,

Fig. 3. Bottom view of receiver. Long leads on 1N54 crys-
tal diodes prevent excessive heating while soldering.
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Fig. 4. Front panel view of receiver. Note slot for the
screwdriver adjustment cut in shaft of the control, R,.

a trick that I learned from WS8GBT,
dissolves the transparent backing on
which the letters are printed and
makes them appear to become part
of the panel, not just something that
has been stuck on as an afterthought.
At the same time, the decals are pro-
vided with a protective coating which
keeps the letters from rubbing off.

Tuning the transmitter is simple,
but the process must be carried out
under the direction of someone hold-
ing a commercial operator’s license
issued by the FCC. Preliminary tests
may be made with the unit out of its
case and with no antenna connected.
A milliammeter with a range of ap-
proximately 0-100 should be temporari-
ly connected in series with the “B
plus” lead. Apply “A” and “B"” power
and adjust C. until the plate current
dips sharply, indicating oscillation.
Tune a communications receiver to
27.255 mec. to make sure that the
transmitter is oscillating at the crys-
tal frequency. If it isn't, try another
setting of C.. A regenerative circuit
is employed and if C, is incorrectly ad-
Jjusted, the oscillator may take off on
its own without regard for the fre-
quency stamped on the crystal. Once
the transmitter is working on the
proper frequency, C; may be tuned
for maximum brightness of PL,, the
output indicator. Since it is wired
ahead of the low pass filter, PL, will
glow even though no antenna is con-
nected to the transmitter.

When it is found to be operating
satisfactorily, the transmitter may be
installed in the car. A handy place
to mount it is on the inside of the
firewall, as far up under the dash
as possible, the “Vibrapack” being
placed close to it. A control panel,
with switch and pilot bulb, may then
be mounted at a convenient spot un-
der the dash and connected as shown
in Fig. 7. Only a momentary signal
is required to start the door opening
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Fig. 5.

mechanism. Thus, after the opener
begins to function, the transmitter can
be turned off. For this reason, the
switch on the control panel may be of
the simple push-button variety. I
used a toggle switch merely because
no suitable push-button could be found
in my junk box.

Three different transmitting an-
tenna systems are shown in Fig. 11.
Greatest range will be obtained from
an eight foot whip of the type used
for ham mobile operation. Such an
antenna will radiate sufficient energy
to actuate the door opening mechan-
ism at distances up to at least 150
feet. If the wife objects to such an
arrangement, and she probably will,
the next best system is to utilize a
receiving-type auto antenna extended
as high as possible. The longer it is,
the better, but even 4 feet of an-
tenna will produce an adequate signal
100 feet from the garage. Two an-
tennas on a car, one for a broadcast

Over-all view of the transmitter.
a 5” x 3" x4” box and occupies little space in the car.

It is built in

receiver and the other for a radio-
control transmitter may appear a bit
ridiculous to some folks. Although it
is possible to feed power from the
transmitter into the antenna used by
the car receiver, this procedure is
not recommended because it is apt to
reduce receiver sensitivity and intro-
duce ignition and other unwanted
noises.

A practical substitute for an exter-
nal transmitting antenna is an 8%
foot insulated wire strung around the
engine compartment. One end of this
wire can be plugged into J, and the
remainder fished through a small hole
in the firewall. The wire should be
kept an inch or so away from the body
by supporting it on insulators. The
small plastic ones used for TV lead-
ins will work very well for the purpose.
If possible, a portion of the wire should
be placed between the radiator and
its protective grille. The engine com-
partment is far from a perfect shield,

Fig. 6. (A) Method for wiring receiver to typical door opener requiring an
external latching relay. (B) Hookup when an “Ebbert” door opener is used.
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GROUND
XMTR. CASE
I FIREWALL

Y
2|9
CAR b

BATTERY| COMTROL PANEL -

n G =

u =
'HOT ON CAR DASH GROUND VIBRAPACK
CASE TO FIREWALL

R;—ZOO ohm, 1 w. res.

R.—68,000 ohm, 1 w. res.

R3—33.000 ohm, 1 w. res.

R—150 ohm, 1 w. res.

Cy, Co—120 ppfd. tubular ceramic cond.

C;-C;—7.5-80 uufd. dual mica padder (El-
Menco Type 50)

C5—.0047 ufd. disc ceramic cond.

Ci—.001 ufd. disc ceramic cond.

C.—2 ufd., 450 v. elec. cond.

C., Co—.01 ufd. disc ceramic cond.

J,—Shiclded phono pin jack

PL,—Pilot light, 6 v. @ 250 ma. ($#£46)

PL,—Pilot light, 6 v. @ 150 ma. (#40)

§1—S.p.s.t. toggle switch

Fi—32 »olt automotive fuse (Buss SFE9)

Xtal.—27.255 mc. Citizens Band crystal

Vibrapack—Mallory VP-551
supply

L—5 ¢t #18 en., %" dia.,, V2" long (B & W
“Miniductor’” 3006)

L—6 1t #18 en., 1” dia.. 38" long, tapped 2/,
t. from grid end (B & W “Miniductor” 3014)

Li—4 t. #18 en., 1” dia., 3R” long (B & W
“Miniductor” 3014)

V1—2E30 tube

vibrator power

Fig. 7. Complete schematic and parts list
for the transmitter unit installed in the
car. The unit operates on the 27.255 mc.
Citizens Band. See text on the FCC rules.

Rear view of transmitter with

Fig. 8.

components identified.

and as the wire is approximately a
quarter-wave long, it will do a fairly
good job of radiating. A simple ar-
rangement of this kind will produce a
usable signal 50 or more feet from
the receiving antenna.

Some readers may feel that an oper-
ating range of 50 to 150 feet is not
great enough. Experience, however,
has shown that the door should not
be controllable at distances beyond
which it can be seen. After all, you
wouldn’t want to inadvertently close
the door on a child or pet that might
be sitting under it. While most elec-
trically operated doors will stop auto-
matically before applying enough
pressure to Kkill a person, being
pinned under such a device is certain-
ly not an experience one would an-
ticipate with pleasure. For safety’s
sake, operating range must be re-
stricted.

After the transmitter is installed in
the car, only slight retuning of the
oscillator and antenna condensers will
be required. C: and C, should both
be adjusted for maximum antenna
current as indicated by the brilliance
of PL,. It may be necessary to tune
C, a little off the maximum setting in
order to make sure that the crystal
starts to oscillate immediately after
plate and filament power are applied.
The carrier frequency should now he
rechecked, to make sure that it is
within .04% of 27.255 mc.

With 200 volts from the “Vibra-
pack,” plate current should be in the
neighborhood of 25 ma., thus resulting
in a power input of 5 watts, the maxi-
mum allowed to class C Citizens sta-
tions. When calculating input power,
the plate current may be found by
measuring the total “B” drain of the
transmitter. Subtract from this
amount the value of the screen cur-
rent shown by a milliammeter tem-
porarily connected in parallel with
R.. The result, for all practical pur-
poses, will be the total plate current of
the 2E30 tube.

The receiver can be installed close
to, or even inside, the case of the
opening mechanism. A 17-foot an-
tenna, connected to the receiver via
75-ohm receiving twin-lead, should be
mounted as near the front of the
garage as possible. Although most of
the antenna should be vertical, many
garages are not 17 feet high. Con-
sequently, it may be necessary to run
a portion of the antenna horizontally,
as shown in Fig. 12.

To tune the receiver, drive the car
close to the garage and turn on the
transmitter. Plug a pair of head-
phones into J, on the front panel of
the receiver and, with an insulated
screwdriver, adjust trimmer C, until
the hum on the transmitter’'s carrier
sounds loudest in the headphones.
The capacity of transmitter condenser
C. is purposely kept low in order that
a certain amount of hum will remain
on the carrier to aid in the tune-up
process. Only enough capacity is
used at this point to hold the trans-
mitted bandwidth under 10 kec. C: must
not be omitted, however, because
without it the signal is very broad as
a result of the hash kicked up in the
“Vibrapack.”

Power may now be applied to the
receiver. Allow it to warm up for at
least 15 minutes. With the transmit-
ter off, advance the receiver sensitiv-
ity control, R. until the relay closes.
Then, back off on R, just enough to
let the relay open. When the car trans-
mitter is turned on, the relay should
now close. While the transmitter is
still running, have someone back the
car away until the relay opens. Read-
just C, until the relay again closes.
Back the car farther away, and again
retune the trimmer. If you continue
this process until the car is at least
50 feet away, the receiver will be
peaked for maximum sensitivity.

In Fig. 1 a dotted line is drawn
from one side of the antenna coil to
the chassis ground. If you are inter-

(Continued on page 130)

Fig. 9. Bottom view shows simplicity of underchassis wiring.
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INPUT Q PB-RL

Designed by Jensen Mfg. Co.,
this unit is compact and
easy to build. Its sound
reproduction is excellent.
Their P8-RL 8 inch speaker
and RP-101 horn are used.

tively simple. All dimensions are clearly in-
dicated. One point that bears specific mention is
that its theoretical operation is somewhat similar
to that of the R-J cabinet in that the waves ema-
nating from the rear of the speaker emerge through
a port spaced between the speaker mounting board

HE over-all construction of this cabinet is rela-

2 A = 5
and the front panel of the cabinet. In this partic-
ular design the speaker mounting board is placed

IDENTIFICATION MARK ON 1% inch from the front panel and the left side, look-
SOUND CHAMBER ing at the top view of the diagram, is open, provid-
ing a port for the sound waves.
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A SUBMINIATURE CODE PRACTICE

O0SCILLATOR

By
LOUIS E. GARNER, JR.

scribed the construction and use of

a compact ‘“pocket” sized code prac-
tice oscillator (“A Transistor Code
Practice Oscillator, April, 1953, Rabpio
& TELEvVISION NEws). Although the
unit described in the earlier article
was quite compact, no real attempt
was made to “miniaturize” it . .. ex-
cept for a hearing aid type battery
and the transistor, all components
used were standard-sized, and the unit
was intended to be used with a regu-
letion hand-key and standard ear-
Phones.

Nonetheless, the author received a
good deal of good-natured kidding
from friends about the size of the
oscillator. Such remarks as “why not
build a vest-pocket sized oscillator?”
and “sure the oscillator is small, but
the key and headphone take up too
much space’” were not uncommon.

Being human, a decision was quick-
ly reached to build a code practice
oscillator that was really small . . .
one in which every part would be so
compact that the entire practice set-
up, oscillator, power source, key and
headphone, could be easily fitted not
only in a vest-pocket, but even in a
watch pocket . . . and yet one which
could be used for serious code prac-
tice, rather than a tiny ‘“museum
piece” destined to collect dust in a
forgotten corner. It was also decided
to design a unit that could be easily
duplicated by any competent tech-
nician, using parts available through
most of the larger wholesale elec-
tronic parts distributors.

The result is shown in Fig. 1 along-
side a standard matchbox and a king-
sized cigarette. The entire code prac-
tice set-up is shown here, including
ing the ‘“key,” the oscillator, the
power source, and the headphone. The
key, oscillator, and power supply are
all within the small plastic box, with
the hearing aid type earphone (and its
cord) shown alongside.

As can be seen by reference to the
schematic diagram of Fig. 2, the Ray-
theon junction transistor (“p-n-p”
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IN AN earlier article, the author de-

f

Fig. 1. The tiny code practice os-
cillator and earphone shown with
matchbox and king-sized cigarette.

Although housed in a plastic box measuring just 78" x

18" x 1Y", this "watch
type) is connected in a modified
“tickler” feedback grounded-emitter
audio oscillator circuit, with feedback
provided by transformer 7.

In operation, no current flows until
the “key” is depressed . . . this elim-
inates the need for a separate ‘“on-
off” switch.

When the key is closed, d.c. can flow
over two paths. Part of the current
flows over the R,-base-emitter path,
establishing the base “bias” current
for the transistor. Another part of the
current flows over the path consist-
ing of the primary of 7, and the col-
lector-emitter circuit of the transistor.

The current drain on the power
source depends primarily on the size
of R,, not only because this resistor is
in series with the base-emitter current
path, but also because the amount of
base current flow, in turn, determines
the d.c. collector current flow. By
keeping R, large (10 megohms in the
author’s model) the current drain is
kept small and long battery life is
insured. The actual battery life, in
normal use, should approach the
“shelf” life of the cell.

Variations in the primary current
of T, are coupled, through magnetic
lines of force, to the secondary wind-
ing, where they appear as an a.c. volt-
age. This signal, in turn, is applied
through the d.c. blocking condenser C,
to the base-emitter circuit of the tran-
sistor. The step-down turns ratio be-
tween the primary and secondary
winding of 7. permits matching the
low input impedance of the transistor
amplifier stage.

The signal is amplified by the tran-

pocket” unit really works

sistor and re-applied to the primary
of T,. In this fashion, the basic con-
dition of signal amplification with
positive feedback is set up, and oscil-
lation occurs.

The output audio signal is obtained
through coupling condenser C. and ap-
plied to the Brush crystal earphone.

Construction Hints

All the electrical and mechanical
components for this unit, except the
earphone and its cord, are assembled
in a small plastic box measuring %"
x1%"” x1%"”. A somewhat larger case
may be employed, if desired, and will
make the wiring easier.

Although a metal case may be used
in place of the plastic box, plastic
is preferred as it simplifies insulation
problems.

The general parts arrangement used
by the author is apparent from the
exterior and interior views of the os-
cillator, Figs. 1 and 4, respectively.
Layout is not critical, however, and
the builder may use any layout that
will permit fitting the various parts
compactly into the particular case
used.

Mounting Parts: Only the two major
components, the “Sub-SubOuncer”
transformer and the Mallory RM-1000
mercury cell are actually “mounted.”
The other parts, i.e.,, the transistor,
the two condensers, and the resistor
are allowed to more or less “hang
free.” Actually, the wiring is suffi-
ciently compact so that the pressure
between parts when the case is closed
is adequate to hold them immobile.

The transformer is mounted by
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cementing it to the case, using either
Duco cement or general purpose radio
service cement.

A small “L” bracket is used to hold
the mercury cell in place, pressing
it against the side of the case. This
bracket also serves to make electrical
contact to the outer shell (positive
terminal) of the cell.

Wiring: Special care must be exer-
cised when wiring the oscillator unit,
both to prevent damage to the tran-
sistor and to the plastic case. Because
so little space is available for compo-
nents, it was not found practicable to
use a socket for the transistor, and
soldered connections had to be made
directly to the transistor leads.

If the builder uses a somewhat
larger case, so that a little “extra”
space is available, it is suggested that
a socket be used for the transistor,
and that the transistor not be in-
stalled until all wiring is completed. A
standard 5-pin subminiature tube
socket is suitable for the CK722 tran-
sistor (only three pins are used.)

For best results, a small “pencil”
type iron should be used. Keep the
iron well-tinned and clean. Tin each
wire or component lead prior to mak-
ing the final connection, and use quick-
ly soldered lap joints.

The transformer secondary leads
(black) should be arranged so they
can be easily interchanged should
such a step prove necessary during
final testing of the completed unit.

Once the oscillator wiring has been
completed, and the unit tested, ex-
posed connections may be effectively
insulated by applying two or three
coats of fingernail polish. Do not coat
the negative terminal of the mercury
cell, or the contact of the “key,” how-
ever!

Assembling the “key”: The con-
struction of the miniature “key” is
clearly visible in the photographs and
in the side view sketch given in Fig. 3.
Required parts are a small machine
screw (preferably one having a smooth
head), a small compression spring,
and a nut to fit the machine screw
used.

A small hole is drilled in the plastic
case directly above the location of the

Fig. 4. Interior view of unit showing parits layout.
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mercury cell, and the key assembled
so that contact is made with the nega-
tive terminal of the cell when the
key is depressed.

Contact to the key is made by lap-
soldering a wire to the side of the
machine nut. This connection should
be made before assembling the key to
avoid melting the plastic case.

For best results the threads of the
machine screw above the section
where the nut fits on should be filed
smooth. Otherwise, there is a certain
tendency to catch on either the spring
or the sides of the hole (in the case).

The side of the nut facing the bat-
tery should be filed smooth to insure
good positive contact each time the
key is depressed, as well as to reduce
the thickness of the nut.

Testing And Adjustment

Once all wiring is completed, care-
fully check each connection to make
sure there are no errors in wiring and
that all joints are secure. Holding
the earphone close to the ear, depress
and release the “key” a few times.

If oscillation does not take place,
try reversing the secondary (black)
leads of the transformer (7,). It is
important that these leads be con-
nected correctly to insure proper phas-
ing of the feedback signal if oscilla-
tion is to take place.

Should it still be impossible to ob-
tain operation, it may indicate that
good electrical contact to the battery
is not made when the “key” is de-
pressed, or that the battery, transis-
tor, transformer, or some other part
is defective. Check each part in turn.
Since it may prove somewhat difficult
to properly check the transistor, all
tests may be concentrated on other
parts, including the earphone and
cord.

In some instances it may be neces-
sary to change the value of R,. Should
this be the case, temporarily connect
a potentiometer or resistance substitu-
tion box in place of R,, adjusting the
value until oscillation takes place.
Then install a fixed resistor having
the appropriate value.

Because of the small size and con-
struction of the “key” used this unit

i

Ry—10 megohm, V5 w. res. (see text)

C—.002 pfd. disc ceramic cond.

Cy—.001 pfd. disc ceramic cond.

By—Mallory RM-1000 mercury cell

T,—*“Sub-SubOuncer” transformer (UTC
#8503)

Vi—*“p-n-p” junction transistor (Raytheon
CK722)

Fig. 2. Complete schematic of the submin-
iature oscillator which uses a transistor.

SMOOTH HEAD
MACHINE SCREW

SMALL
COMPRESSION SPRING

T
MALLORY TYPE
RM-1000
MERCURY CELL

Fig. 3. Mechanical details for building
the key to be used with the oscillator.

PLASTIC CASE
LEAD

"LAP SOLDERET|
TO SIDE OF NUT

should not be used exclusively in
learning the radiotelegraph code. A
standard hand-key (which, if desired,
may be connected in place of the mini-
ature key) should be used for regular
Practice sessions in order to develop
a good “fist.” Use the miniature key
only for supplementary practice.

When using the miniature key, try
to simulate, as far as is practicable,
the normal hand movements used with
a standard hand-key. One technique
is illustrated in Fig. 5.

The oscillator is held lightly be-
tween the thumb and middle finger,
with the forefinger pressing on the
“key.” Code is sent using a normal
wrist motion, not the motion of the
forefinger alone. In order to do this,
the thumb and middle finger (holding
the oscillator) are allowed to flex
slightly as the key is depressed.

A little practice will enable almost
anyone to acquire this technique.—f3g—

Fig. 5. Correct position for operating oscillator.
o



HIGH PERFORMANCE HEADPHONE RADIO

Over-all view of the home-built, battery-
operated receiver with the headphones
plugged into panel jack. A “Vari-Loop-
stick” ferrite core antenna is used to in-
crease sensitivity without adding stages.

Construction details on a simple, compact receiver that

uses a ferrite core antenna coil to increase sensitivity.

IMPLE radio receivers which pro-
vide reception at headphone level
retain a modicum of popularity,
for there are occasions when solitary
listening is desirable. Such sets are
enjoyable as bedside radios in the

home or in the hospital. They are
welcome as a means of enabling the
junior members of the family to tune
in their individual program favorites
and, in general, whenever others
would be disturbed by a blaring

R,—2.2 megohm, 1 w. res.
Cy—100 ppfd. mica cond.
Co—350 pufd. variable cond. (Large section

of a dual unit may be used)

Cs—250 uufd. mica cond.

C,—.05 ufd., 200 ». cond.

C;—.002 pfd. mica cond.

Si—S.p.s.t. switch

B—#2 flashlight ccll or two #1
parallel

B.—30 volt battery (Burgess U20)

E,—Double headphone, 2000 ohm impedance
or higher

Ant.—Automobile-type antenna or Vg"” brass
rod 4 ft. long. Ant. must be supported in
vertical position

L,—*Vari-Loopstick” ferrite core antenna coil

L.—7 t. #26 en. wire, spaced about 5/16"
from L. Wind closespaced in cither direc-
tion. Fasten with Scotch tape (see text)

V .—1T+ miniature tube

cells in

Fig. 1. Complete circuit diagram of headphone set. A miniature 1T4 tube is used.

Side view of the home-built receiver showing “Vari-Loopstick.”

By IRVING GOTTLIEB

speaker. Then too, these sets are
often nice to take along on hiking and
field trips.

Compromises in the performance of
small radio receivers have been ac-
cepted as inherent in the simplicity
of the circuit arrangement. The com-
mon drawbacks have been broad tun-
ing, lack of sensitivity, and weak re-
ception. Additionally, the need for a
long and cumbersome antenna has
frequently proved an inconvenience.
It is not necessary to resort to rela-
tively complex multi-tube circuits in
order to achieve a high order of per-
formance. The utilization of a re-
cently developed circuit component in
a simple single tube hook-up results
in an inexpensive receiver with excel-
lent sensitivity and selectivity. A
four-foot vertical rod antenna will
bring in about the same number of
stations that can be heard with the
ordinary four-tube table radio.

This has been made possible by the
new high “Q” ferrite core antenna
coils intended as a substitute for the
much bulkier loop antenna commonly
used in a.c.-d.c. radios. The higher
the “Q” of a resonant circuit, the
higher the e.m.f. developed across its
terminals, other things being equal.
The higher “@” likewise implies
sharper tuning response. Thus, an ap-
preciable increase in the “@” of the
resonant circuit can be expected to
pep up performance in much the same
manner as the addition of a tuned r.f.
amplifier. This is indeed the case and
the experimenter who harbors any
fixations regarding alleged limitations
of simple receivers is due for a pleas-
ant surprise.

The schematic diagram, Fig. 1, is a
conventional circuit., From casual in-
spection one would not deduce any-
thing unusual about it. A small
amount of positive feedback is used in

(Continued on puge 172)

Top chassis view of the set shows how the batteries are mounted.
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AMATEUR'S 4-TUBE MINIATURE

HILE articles on the construction
WOf amateur transmitters appear

quite frequently in the radio maga-
zines, there is a general dearth of
constructional articles on amateur re-
ceivers. This is especially true of small
portable receivers such as might be
desired for use with a midget trans-
mitter. The regenerative receiver ig
probably still widely used for portable
work. However, those amateurs who
have spent long hours operating on to-
day’s crowded bands realize the im-
portance of a stable receiver with high
selectivity, such as is obtainable only in
a superhet.

The receiver described in this article
was designed specifically with the
amateur radio operator in mind and
contains no features which are not of
use to the ham. Forty and eighty
meters are the only bands covered,
and no bandswitching or plug-in coils
are required. The set uses four dual-
purpose tubes in a double conversion
superhet circuit with regenerative
mixer and detector stages; it is small,
being contained in a 5 x 6 x 9-inch
steel utility box; and it has a self con-
lained selenium rectifier power sup-
ply.

Another factor that should please
the ham is the low cost of this re-
ceiver. Using first quality components
throughout, the cost is approximately
$40. At that price many hams could
afford this as a second receiver in the
shack or as a good little portable to
take traveling. On the other hand,
some may even find this set desirable
for their main receiver since it has
performance equivalent to receivers
having from eight to ten tubes and
costing many times as much.

Is it difficult to build? This is the
first question that will come to the
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Fig. 1. Front panel view of the 5” x 6” x 9” superhet.

mind of many amateurs who have
never built a receiver, or at least
never a superhet. While this set is not
one that should be recommended to a
Novice for his first receiver (although
it makes a dandy Novice job), any
person who has sucessfully constructed
several pieces of electronic equipment
and who has a fair knowledge of high
frequencies should have no difficulty
in constructing this set. It is cer-
tainly much less complicated in design
and circuitry than many of the ama-
teur {transmitters published .in the
radio magazines. Also, it should be
pointed out that a lot of specialized
test equipment is not required for
aligning this set. The only instruments
used in the original alignment were a
grid-dip meter and a communications
receiver. One could probably get by
with less.

Circuit Description

As shown in the diagram, Fig. 2, the
input stage uses a type 6X8 miniature
triode-pentode tube as oscillator and
mixer. The mixer, using the pentode
section of the tube, is regenerative
with feedback obtained from a cath-
ode tap on L, Regeneration is con-
trolled by screen voltage variation
from potentiometer R.. Tuned circuit
L,-C: ccvers the entire range from
3.5 megacycles to 7.3 megacycles in
order to obviate the need for band-
switching in the mixer circuit. A mica
compression trimmer condenser is used
to couple the antenna directly to the
tuned circuit and may be adjusted for
different lengths of antenna. The an-
tenna lead is brought out to the front
panel in a shielded plug which may
be used to connect a fixed tuned con-
verter for coverage of other bands.

The high frequency oscillator, using

SUPERHET

By
PAUL POPENOE, JR.
WFIWH

A compact unit which tunes the
40 and 80 meter bands without
bandswitching and has its own

self-contained power supply.

the triede section of the 6X8, covers
a frequency range of 5000 to 5800 Kkilo-
cycles. The portion of the tuning range
from 5000 to 5500 kc. beats with in-
coming signals in the band 3500 to
4000 kc. to give a mixer output fre-
quency of 1500 kc., the first i.f. fre-
quency. Likewise, the oscillator range
from 550Q to 5800 ke. gives an i.f. of
1500 ke: when mixed with signals in the
7000 to 7300 kc. band. The oscillator
tuning!condenser, C:, is the main tun-
ing corjgrol and is connected to the
vernier dial on the panel. The eighty-
meter band covers about two thirds of
the dial and forty meters, one third.
An iron slug-tuned coil, L, is used in
the oscillator circuit in order that the
inductance may be adjusted to allow
the tuning condenser to cover the
proper range.

Control grid injection of the oscilla-
tor signal into the mixer is used. The
condenser shown in the diagram as C,
consists of a length of hookup wire,
one end of which is connected to the
oscillator grid and the other insulated
end is wrapped two times around the
wire going to the mixer grid. This ar-
rangement was found to give adequate
oscillator injection with no trace of
pulling as the mixer tuning condenser
was varied. The builder may wish to
experiment with this to get greatest
conversion efficiency; however, the two
turns of wire should prove satisfactory
in nearly all cases.

A frequency of 1500 ke. was chosen
for the first intermediate frequency
for two principal reasons. First of all,
1500 kc. i.f. transformers were readily
available at the local radio dealers
and secondly this frequency allowed
coverage of both the 40- and 80-meter
bands without changing oscillator
coils. Another advantage is that the
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R,—1 megohm, Y, w res.

Ry, R—22,000 ohm, V> w. res.
Rq, Rl., R4—50,000 ohm pot
R—39,000 ohm, Y3 w. res.
Rs, Re—15,000 ohm, YV, w. res.

Re—82 ohm, V; w. res.
Ry—2.2 megohm 15 w. res.
R1—18,000 ohm, 1 w. res.
R, —10 megohm, V5 w. res.
R]v,—27 000 ohm, V5 w. res.

iy5~-100,000 ohm, V5 w. res.

#,,—270,000 ohm, 1/; w. res.

#7820 ohm, V2 w. res.

i —3 30 ,u,ufd mica trimmer cond.

., ., Cig—100 upfd. ceramic cond.

F_—140 uufd. vartable cond.

Ci—See text

Cg—.1 ufd., 200 v. cond.

C—50 ,unfd variable cond.

Cg—130 unfd. zero temp. coeff. ceramic cond.

Cy» Ciny Coa—.01 ufd. ceramic cond.

C1-C11—20/40 ufd., 150 v., two-section, elec-
trolytic cond.

Cyo—50 pufd. ceramic cond.

Cys, C1s—7+45 pufd. ceramic trimmer cond.

Cy\—50 ppfd. silver mica cond.

C17——300 uufd. mica cond.

Cios Coo, Cai—.04 ufd., 600 v. cond.

Cn—12 ufd., 150 v. cleclrolync cond,

Cas—500 ,u,ufd ceramic cond.

J—Open circuit phone jack

L,—36 t., #24 en., closewound on 34" dia.

polystyrene form. Tap at 3 turns from ground

en

L_,—4Ll., #24 en., closewound over ground end
0. g

Ly, —28 1., #28 en., closewound on ¥” dia.
slug-tuned form

L,—Broadcast type oscillator coil (Miller
5841-C)

RFC\~—2.5 mhy. r.f. choke

S1—S.p.s.t. switch on Ry

S.—S.p.s.t toggle switch

CH,—5.5 hy., 50 ma. filter choke

RECT. +—65 ma. selenium rectifier

T,—Power transformer, sec. 117 v. @ 50 ma.,
6.3v. @ 2 amp

T,—1500 ke. slug-tuned replacement type i.f.
trans.

Ti—175 ke
trans.

T—Output trans., 10,000 ohms to voice coil

Vi, Va—6X8 tube
V.—G6BEG tube V,—6AK6 tube

replacement type interstage i.f.

Fig. 2. Complete schematic diagram of the 4-tube ham superhet. It uses standard parts and can be built for about forty dollars.

image frequency is 3000 kc. away
from the frequency being tuned. With
the high selectivity of the regenera-
tive mixer this means that little or no
difficulty should ever be encountered
with image interference.

A miniature slug-tuned replacement
type i.f. transformer is used at T.. This
couples into a 6BE6 second converter
tube which is used in a standard pen-
tagrid circuit. In order to shift the
first intermediate frequency to a sec-
ond intermediate frequency of 175 kc,,
the oscillator section operates on a
frequency of 1675 kc. An ordinary
midget broadcast type oscillator coil
with tap suitable for use with 6BE6
was used here. While the oscillator
could operate on 1325 kc. and still give
the required i.f., the higher frequency
is preferable since no harmonics of
1675 ke. fall within the bands used. It
is essential that the decoupling filter,
Rs-Cys, be used since without it con-
siderable trouble will be encountered
with “birdies.”

The second intermediate frequency
of 175 kec. was again chosen with the
ready availability of components in
mind. In this case a miniature i.f.
transformer was not available so a
regular sized interstage unit was used.
The 175 kc. frequency has another ad-
vantage in the higher numerical selec-
tivity realized at the lower frequen-
cies.

Regeneration is used in the second
detector circuit both to improve over-
all selectivity of the set and to provide
a source of the local oscillations re-
quired for beat frequency reception of
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c.w. signals. The pentode section of
a 6X8 tube is employed as a grid leak
detector. Feedback is obtained by
means of a tuned-plate, tuned-grid os-
cillator circuit using RFC, Cx, and
Ci as tuning elements in the plate of
the detector. This tuned circuit re-
quires no special elements as RFC, is
merely a 2.5 millihenry r.f. choke res-
onated to the i.f. frequency of 175
ke. by means of the two condensers.
Although this arrangement has the
disadvantage of causing a slight de-
tuning of the i.f. stage, it has the very
important advantage of not requiring
any alteration of the i.f. transformer,
T,. Control of regeneration is accom-
plished by means of screen voltage
variation using the 50,000 ohm poten-
tiometer, R..

After the signal has been demodu-
lated in the pentode section of the
6X8, it is amplified in the triode sec-
tion. Grid leak bias is used, so it is
necessary to have the volume control,
R., in the plate lead of the detector.

The signal is further amplified in
the output stage of the set, which uses
a 6AK6 tube. For space saving pur-
poses no cathode bypass condenser has
been used in this stage. If greater
audio gain is required, the construc-
tor may add a 25 microfarad, 25 volt,
electrolytic condenser from the cathode
of the 6AK6 to ground. The output
transformer, T, is an ordinary re-
placement type unit. Since the origi-
nal thought was to use headphones ex-
clusively, the voice coil winding of the
transformer is not shown connected in
the diagram. It may be brought out

to a jack, however, in case it is de-
sired to use a dynamic speaker.

For reasons of convenience and port-
ability a selenium rectifier power sup-
ply has been built into the set. Al-
though this arrangement is quite
satisfactory, it is virtually impossible
to get rid of all a.c. hum. It is there-
fore suggested that, where feasible,
the power supply be constructed as a
separate unit external to the receiver.
One precaution that must be taken to
insure a low hum level is to make
sure that one side of the heater cir-
cuit is grounded as shown on the
diagram.

The main power switch, 8, is in-
cluded on the volume control, R..
Switch 8. is a standby switch to turn
off the high voltage supply during
periods of transmission.

Construction

Mechanical construction of the set
should be self explanatory from an ex-
amination of the photographs. How-
ever, certain features will be pointed
out. The set is built on a 1% x 4% x 8
inch aluminum chassis and contained
in a5 x 6 x 9 inch steel utility box.
In order that the chassis may be
moved freely in and out of its cabinet,
it is necessary to remove the bottom
flange of the utility box and make
the side flanges slightly narrower. The
panel is connected directly to the
chassis and is held in place by the
three potentiometers and phone
jack located underneath the chassis.
Mounted on the panel above the
chassis are the mixer tuning con-
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denser, the oscillator tuning condens-
er, and the standby switch. The an-
tenna input jack is mounted directly
above the mixer tuning condenser. The
oscillator tuning condenser, C;:, is the
main tuning control and is connected
to the vernier dial.

The top view photograph of the set
shows the general arrangement of
tubes and transformers. All parts have
been located to provide for short leads
in the r.f. wiring. The audio output
transformer is located at the opposite
side of the chassis from the power
transformer in order to prevent induc-
tive coupling between the two.

The general arrangement of the wir-
ing is shown in the bottom view of the
set. It is desirable to employ minia-
ture components as much as possible,
Although the chassis size is small, the
set is not overcrowded and no difficulty
should be encountered in its construc-
tion.

Since each constructor will have his
own techniques, wiring methods will
not be discussed here except to men-
tion the necessity for following good
practices, such as making all r.f. leads
as short as possible. Because of the
design features no difficulty should be
encountered with extraneous feedback,
which often causes serious difficulty to
the home constructor.

Alignment

The first alignment procedure to be
suggested here requires the use of a
standard modulated signal generator.
The first circuit to adjust is the sec-
ond i.f. transformer. With modulation
on, the signal generator should be
tuned to 175 ke. and its output coupled
to the grid of the 6BE6. With the
regeneration control, R,, at a low
setting, the transformer, 7T, should be
adjusted for maximum output from
the set. Next, modulation should be
removed from the signal generator
and the regeneration control should
be advanced to about the half way
point. Condenser C.. should be adjusted
so the detector will oscillate at a point
near zero beat with the 175 ke. signal.
If no oscillation is obtained, various

Fig. 4. Rear view of receiver with component parts identified.
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Fig. 3. Under chassis view. Miniature camponents are used throughout.

settings of the regeneration control
may be tried. If there is still no oscil-
lation, or if it is not possible tc tune
close to zero beat, it will be necessary
to add or remove capacity from Cy
until C,, will tune RFC, to 175 kc.
This circuit is a sure-fire oscillator,
and no trouble should be encountered
with inadequate feedback.

The next step in the alignment is
the adjustment of the first i.f. trans-
former, T., and the setting of the fre-
quency of the second oscillator. The
signal generator is tuned to 1500 kc.
and is connected to the antenna side
of the mixer coil. Adjust C, tc give
a second oscillaor frequency of 1675
ke, This may be done by tuning the
condenser while listening for the sig-
nal. The signal will be heard at two
different points. It is essential that
the higher frequency point, corre-
sponding to 1675 kc., be selected. Next,
the slugs in 7. should be adjusted
to pass maximum signal at 1500 ke.

The final step of alignment
consists of adjustment of the mixer
and first oscillator. The slug ir the

first oscillator coil is adjusted to
giva a range of approx:mately
5000 to 580 ke. in the first oscilla-
tor tuning control, C:. With the mixer
regereration control retarded and C,
set to maximum capacity, tune the
signal genszrator to 3500 ke. and con-
nect it to the antenna terminal. Then
adjust the slug in L; until a signal is
heard; the ascillator should be operat-
ing on 5000 ke, With the signal gen-
erator set 10 4300 kec. the signal
should be heard when C is nearly at
minimum capacity, corresponding to
an oscillator frequency of 5800 ke, If
it is not possible to cover the full
range, it may be necessary to decrease
slightly the size of C: and make a cor-
responding increase in the inductance
of L, With the signal generator out-
put reduced and loosely coupled to the
input of the set, the mixer tuning may
be checked. Advance the mixer regen-
eration control until a slight pop is
heard and then retard it to just be-
low this peint. It shou!d be possible to
peak up signals in the range 3000 to
(Centinued on rage 114)

Fig. 5. Top view of chassis illustrates the uncrowded laycut.
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Fig. 1. Author holds compact radiotelephone rig. Controls are identified in text.

Bandswitching for 10, 20, and 75 meters, push-to-talk

operation, and circuit metering are features of this rig.

using an 8&-foot whip! . . . not

with the signal you're putting in
here, old man.” That’s the kind of re-
port that warms a ham'’s heart, when
he’s running low power into his home-
brewed mobile rig. The mobile-ing as-
pect of ham-ming has really caught on
and the same guy who has concen-
trated on running a full kilowatt into
a rhombic is getting a brand new Kkick
out of an old hobby by discovering that
he can “work out” to lots of DX with
only 20 or 25 watts and a length of
steel rod.

The bug hit me, hard, after giving
loads of S9 reports and tape recorded
QSL’s to mobiles in all states and DX
countries. It looked like another way
to have fun with the gear and, al-
though the XYL insists I went mobile
only because I wouldn't tear myself
away from the rig long enough to drive
her to market, it has really given us
both hours of good fun. I offer the fol-
lowing detailed recipe for my “home-
brew” to any ham who is thinking of
going mobile, in the hope that some
of the ideas employed in this rig may
help clarify and simplify some ideas of
his own. This rig is a complete and
compact radiotelephone transmitter
with all the features of a big rig, con-
taining bandswitching for 10, 20, and
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“AND DON'T tell me you're only

75 meters in all stages, push-to-talk

operation, circuit metering, and con-
venient controls.
In planning any installation, one

must first attempt to predict many of
the problems which may arise, thereby
constructing the equipment in such a
fashion as to preclude all anticipated
difficulties. For example, I was very
much concerned about the ability of
my automobile generator to maintain
the serviceability of the battery after
an extended period of mobile opera-
tion. Coasting transmitter tube fila-
ments can really “whiff up the juice”
during standby . .. 20 to 30 watts of
wasted power which, as any one who
has left the car radio on overnight
will tell you, can stimulate a call for
a tow! Not being a traveling sales-
man and using the car mostly on week-
ends I couldn’'t depend on the genera-
tor for recharges. Living in an apart-
ment house in the city, I had no power
facilities for a battery charger. I didn’t
want the expense of a ‘“‘police-type”
low cut-in generator. The anticipated
difficulty then was dead battery-trou-
bles. The solution to this problem
seemed to be instant-heating filament
type tubes for the rig, tubes which
illuminate and draw filament current
only during transmit periods. So, with
the exception of the oscillator tube, all

MOBILE

By
LEON A. WORTMAN, wzLju

tubes are completely shut off during
standby. The oscillator tube is a heater
type tube for two reasons: minimiza-
tion of drift due to sudden heating con-
ditions, and simplicity of harmonic os-
cillator design.

The r.f. lineup is a 6AQ5 harmonic
oscillator capacity coupled to a 5516
final amplifier. The audio modulator
is a carbon button mike transformer
to push-pull 2E30’s. The modulator
operates in class “B" for maximum ef-
ficiency and minimum plate current
drain consistent with good audio quali-
ty. It supplies more than suflicient
audio power to fully modulate the final
r.f. amplifier without making it neces-
sary to shout one’s head off. The 30-
volt bias for the modulator is obtained
from a small hearing aid type “B” bat-
tery. The battery is mounted on the
underside of the chassis with a clamp
such as is used for mounting electro-
lytic condensers. Because of the ex-
ceedingly small and intermittent cur-
rent drain while transmitting, the bat-
tery’s life is almost as long as its shelf
life.

Like nine out of ten hams who “roll
their own,” I always expect to have to
vank out an installation regularly
in anticipation of troubleshooting.
Whether or not we eventually have to
do any troubleshooting isn’t important
at the moment. What is important is
planned accessibility to the rig and its
“innards.” Therefore, the mechanical
layout of this rig and the technique of
its installation was decided upon as
shown in the accompanying illustra-
tions. The entire rig is bhuilt into a
grey hammertone finish 5” x6” x9”
aluminum box with removable top and
bottom cover plates. An aluminum
chassis was bent, using a vise for the
purpose, to fit the inside 6” x 9” di-
mensions of the box. The chassis is
made to he approximately 1” short in
its longest dimension, with the short
end at the front of the box to make
adequate room for mounting the front
panel controls. Half-inch flanges on
the sides of the chassis enable it to be
rigidly mounted. The parts and tube
layouts are not critical so an actual
template plan is not included here.
Simply make certain to use the shield
between the oscillator and the final
tank coils. This minimizes the mutual
coupling between the two circuits, elim-
inating this possibility as a cause for
the final stage to behave as a tuned-
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plate, tuned-grid oscillator. The shield
for the oscillator tube is included in
the mechanical design for the same
reason. The modulator tubes should
also be shielded to minimize their ability
to pick up r.f. energy due to their prox-
imity to the final amplifier. No other
shielding was found necessary in the
rig. Adequate r.f. bypassing is given by
the condensers shown in the diagram.
The small antenna changeover and fil-
ament power relay should be mounted
on the side of the box midway between
the coax antenna connectors and the
final tank coils to minimize losses and
maintain high efficiency.

The bandswitch is assembled from
a Centralab (or its equivalent) parts
kit consisting of an index assembly
(Type X). Fig. 3 shows how the wafers
are assembled with the switch piercing
the vertical shield plate which sepa-
rates the oscillator coils from the final
r.f. coils. The oscillator coils use a
solder lug type terminal strip for their
common terminus and as a convenient
tie point for the .01-gpfd. disc-type r.[.
bypass condenser (.. The Bakelite
wafer section closest to the front panel
serves as the band selecting terminus
for the oscillator coils L., L., and L.
The final tank coils L;, L,, and L. use
two Bakelite wafers for bandswitch-
ing. The output coils L., L., and L
use the stator of C.. as their common
terminus and the ceramic switch wafer
for band selecting. For convenience,
neatness, and because of their low cost,
all coils are B & W “Miniductors.” For
those who wish 1o wind their own, data
is given in the parts list. RFC, is a
parasitic choke. RFC. is an r.f. choke
for shunt feeding the type 5516 tube.

A rather unique feature, which is
usually overlooked, was incorporated
quite simply. Its inclusion greatly en-
hances its operability. When making
adjustments on the rig, while working
a local who is giving you air checks,
it's a terrible nuisance to run back and
forth {from the trunk to the dashboard
throwing switches for “transmit-re-
ceive” and listening for the comments
before running bhack to the trunk for
another adjustment. 1 obviated that
inconvenience by running an extra line
in the power cable which interconnects

Fig. 3. Top view of rig housed in 5 x 6" x 9 aluminum box.
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R,—100,000 ohm, V5 w. res.

R.—100,000 ohm, 1 w. res.

R.—18,000 ohm, 1 w. res.

Ry, Ry, R-—50 ohm, V5 w. res.

R.,—8000 ohm, 2 w. res.

R.—30.000 ohm, 50 w. variable res.

C,, C,—100 ppfd. mica cond.

C., C1y—.01 pfd. disc ceramic cond.

C., Cui—100 pufd. var. cond.

C., Cq C; C., C3—.005 ufd. mica cond.

C., C,—.002 ufd. mica cond.

C.—140 pufd. var. cond.

S§,—Ganged bandswitch (assembled from Cen-
tralab kit—sec text)

S.—D.p.d.t. toggle switch

Sy S,;—S.pus.t. toggle switch

Ji—Microphone handsct jack

Jo—Ceax connector to receiver ant. post

J.:—Coax connector to whip antenna

P—6-pin male connector (cable to remote con-
trol box and power supply)

S5O,—2-pin female connector (for hecadset or
speaker int car trunk)

Xtal.—Crystal for operating frequency  (see
text}

T\—Single-button microphone-to-push-pull grid
frans,

To—Mod. trans. 10,000 okms cd. to 3000
ohms, 10 w. (Thordarson T-213M52 or
equiv.)

RLi—D.p.d.t. miniature, 6 ».
(Advance Type K1504 RF)
M,—100 ma. d.c. meter, 17 dia.
L—16 1. 322 en., V2" dia., V3" long (or B &
W Miniductor #3004—same coil used for
all bands)

L—8 t. #18 en.. %" dia., 1” long (or B &
W Miniductor #3006—for 10 m. osc. tank)

L.—16 t. #18 en., Vy” dia., 1” long (or B &
W Miniductor #3003—for 20 m. osc. tank)

Ly, Li—64 t. 222 en., %" dia., 2” long (or
B & W Miniductor #3008—for 75 m. osc.
tank)
L.—8 . #18 cn., 3" dia., 1” long (or B & W
Miniductor £3006—for 10 m. final tank)
Li—20 t. £22 en., 5%” dia., 1Y4"” long (or
B & W Miniductor 1 3007—for 20 m. final
tank)

L.—3 . insulated wire wound on outside of
L, (10 m. ant, link)

L—4 t. V3" “Miniductor” inserted in Ly (20
m. ant. link)

Li—10 t. V)" “Miniductor’” inserted in L. (75
m. ant. link)

RFC\—1 uhy.. 125 ma. parasitic choke

RFC.—2.5 mhy., 125 ma. r.f. choke

B\—Hecaring-aid battery (see text)

V.—6A4Q5 tube

V.—5516 tube

V., Vi—2E30 tube

d.c. coil relay

Fig. 2. Complete schematic. Coil data is provided for those who “roll their own.”

the dashboard mounted remote-control
box and the rig itself. That extra line
is connected to the “hot” side of the

receiver’'s voice coil. With all “trans-
mit-receive’ controls of the remote-
(Continued on page 176)

Fig. 4. Roomy layout makes construction and servicing easy.

February, 1954

47



-

Fig. 1. The new Phil- s
co uht. sweep gen-
erator for TV service. tj":

u.h.f. test equipment has increased

rapidly with the speedy expansion
of u.h.f. broadcasting. Presently u.h.f.
tuners are being used in steadily in-
creasing numbers, with many types
requiring repairs or some alignment.

Since the ordinary v.t.v.m.,, mul-
timeter, oscilloscope, tube tester, etc.
can be used for u.h.f. set servicing as
well as for v.h.f., the only special
piece of equipment needed is a u.h.f.
signal or sweep generator.

Until recently, there were no rela-
tively inexpensive u.h.f. signal or
sweep generators designed specifically

'I'HE service technician’s need for

75nfuNF. TRANS. of

UHK.E SWEEP GEN.

2/
outPuT

UHF TRANS

Fig. 2. A u.h{. test equipment setup
for troubleshooting the various sec-
tions of a uh.t-v.hi TV receiver.

Fig. 3. Checking a u.h.{. tuner with a
v.ht. tuner and u.h.d. sweep generator.

R HBALUN:

it

@

How to troubleshoot

_VHF DETECTOR
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DAN LERNER and WINSTON STARKS

Test Equip. Section, Philco Accessory Div.

TV u.hf. tuners and converters

with a service-type whf. sweep or signal generator.

for TV servicing (see “U.H.F. TV Test
Equipment,” May, 1953, Rapio & TELE-
visioN NEws.) However, such equip-
ment is now available (an example is
shown in Fig. 1), and the service tech-
nician needs to know how to use it for
servicing u.h.f. tuners and receivers,
as well as for other possible uses.

Troubleshooting a U.H.F. Set

A quick check of the r.f. and if.
operation of a u.h.f.-v.h.f. TV receiver
may be obtained by simply feeding the
u.h.f. sweep into the u.h.f. antenna ter-
minals of the set, and observing the re-
sponse at the check points indicated
in Fig. 2. It will be noted that all
the response curves taken at these
various test points are inverted. This
is because the rectified signals at the
mixer grid, the video detector, and the
picture tube grid are normally of
negative polarity. Since this is the
case, it is also common practice to
make crystal detectors and probes pro-
duce an inverted wave in order to be
consistent.

The setup shown in Fig. 2 permits
checking the r.f. and i.f. over-all re-
sponse curve and sensitivity at the
picture-tube cathode or grid. If the re-
sult is below normal, then the scope is
moved to the video detector. To avoid

Checking a u.hd. TV
v.hi detector and

tuner
scope.

Fig. 4.
with a

UH.F SWEEP GEN.
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loading down the circuit, it is desir-
able to connect the scope to the video
detector through a resistance of about
6800 ohms. If the response is not nor-
mal at the video detector output, the
scope input is moved to the mixer
grid test point on the v.h.f. tuner.
Here again, it is important to connect
through a resistor—in this case about
47,000 ohms. If we do not get a
satisfactory response at this point,
the trouble must be in the v.h.f. or
the u.h.f. tuner. If a v.h.f. signal from
a v.h.f. generator is available, it can
be fed in at the v.h.f. terminals, by-
passing the u.h.f. tuner. If this gives
satisfactory results, the next step is
to check the u.h.f. tuner.

Figs. 3 and 4 show test hookups
which can be used to check u.h.f.
tuners or converters without the use
of a television receiver. Although the
setup in Fig. 4 could be used to align
a u.h.f. tuner or converter, do not at-
tempt alignment unless you have the
manufacturer’s specific alignment in-
structions. The basic principles of
alignment of tuners at u.h.f. is very
much the same as at lower frequen-
cies; however, many u.h.f. tuners in-
corporate special gimmicks and ad-
justments whose purpose should be
understood before attempting adjust-
ment. There is usually some provi-
sion for high and low frequency oscil-
lator tracking. There will sometimes
be a gimmick, consisting of two
twisted wires, which may be used to
adjust the oscillator feedback. There
may also be small movable “tabs” or
plates which affect oscillator tank
balance and feedback. Such adjust-
ments are sometimes used to elimi-
nate ‘holes” or dips in the tuner curve
due to absorption effects and falling
off of converter oscillator output. The
u.h.f. tuner will usually have some
form of tuner r.f. preselection between
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the mixer and the antenna. This cir-
cuit should have adjustments such as
a high-frequency trimmer and per-
haps slotted rotor plates, in the case
of condenser tuning, which can be
“winged” to provide low and midband
r.f. tracking.

The setup of Fig. 3 shows how a
u.h.f. sweep generator can be used to
check the response and relative gain
of a u.h.f. tuner or converter. In this
case, the output of the u.h.f. tuner
goes to a v.h.f. tuner which serves as
a test standard. The rectified signal
at the mixer grid of the v.h.f. tuner
is viewed with an oscilloscope. The
response curve is the result of the
combined response of the u.h.f. and
v.h.f. tuner. Of course, this does not
give the true response of the u.h.f.
tuner, but does serve as a means of
comparison to determine if the u.h.f.
tuner is faulty. With the u.h.f. tuner
in this setup, crystals and tubes may
be changed while observing their ef-
fect on the response and relative gain.
A tuner known to be of good quality
may be placed in the setup, and the
generator and oscilloscope settings
can be marked and standardized as a
means of future comparison and eval-
uation.

To check the true characteristics of
the tuner, it is necessary that the
tuner output be detected without go-
ing through other circuits. Fig. 4
shows how this can be accomplished
by using a detector followed by a
scope amplifier of good low-frequency
response. The scope amplifier is usu-
ally needed in this setup to amplify
the detector output to operate the
oscilloscope. The value of the detector
output resistor should be approximate-
ly 100,000 ohms.

Many u.h.f. signal and sweep gen-
erators have a 50- or 75-ohm output
rather than 300-ohm output. In order
to go from the 75-ohm output of the
generator to the 300-ohm input of the
tuner, a u.h.f. matching transformer
must be used as shown in the hook-
up of Figs. 3 and 4. Such matching
transformers are available from some
test equipment manufacturers, and
one is shown in Fig. 8; its schematic
diagram is shown in Fig. 5.

U.H.F. Frequency Calibration

It is possible to mix signals, as
shown in Fig. 6, in a way that will
permit accurate spot calibration of
generator frequencies. A v.h.f. marker
generator (using harmonics) or a
u.h.f. marker generator may be used
to inject a marker or calibration sig-
nal into the line as illustrated. It is
accepted practice to calibrate sweep
generators with the sweep width set
at minimum. When the sweep and
marker generators are tuned to ap-
proximately the same frequency, a
beat will be observed on the scope.

A u.hf. television station can be
used to get an accurate frequency
calibration point without a calibration
standard by tuning the u.h.f. genera-
tor for the beat indication on the
scope as shown in Fig. 6. This fre-
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Fig. 5. Schematic diagram of a 75-ohm
to 300-ohm matching transformer de-
signed for use at ultra-high frequencies.

quency will be the picture carrier fre-
quency of the television station.

In all the u.h.f. setups and measure-
ments which have been discussed, it is
necessary that special care be taken
to make good connections and to in-
sure that all lines are properly ter-
minated. In cases where a match
must be made between a 75-ohm line
and a 300-ohm line, a transformer
should be used. If 300-ohm lines in
a setup are too “hot” (very high
standing-wave ratio), they may be
cooled off by inserting a 3 or 6 db
pad in both ends of the 300-ohm line.
The insertion of a 6 db attenuation
will cut the available signal in half.

U.H.F. Delay Lines

A u.hf. sweep generator may be
used with a delay line to make numer-
ous tests at u.h.f. The setup shown
in Fig. 7 can be used for measuring
standing-wave ratios produced by
transmission lines or by the terminat-
ing device at the end of a line.

The curve on the scope shown in
Fig. 7 would be a straight line for a
perfect termination of the delay line.
If the termination Z is not 75 ohms
(for the 75-ohm delay line used) and
is not a pure resistance, then there
will be ripples on the curve as shown.
As might be expected, the SWR is
equal to:

distance from base line
__ to largest ripple peak _ Y

" distance from the base X
line to adj. minimum

It should be remembered that the
scope sweep is actually a representa-
tion of varying frequency, so that as
the generator goes through its sweep,
there are points of minimum and
maximum SWR. (The termination
varies with frequency.) Checking the
SWR by this method gives a good
approximation only if minimum and
maximum points are taken as close
together as possible. Obviously, there
is some error because the minimum
and maximum do not occur at the
same frequency. The error can be
minimized by using a longer delay line
to produce more reflected waves which
will be closer together on the scope
trace. The limit to making the line
longer is the loss which occurs in the
line which makes the termination ap-
pear better.

The setup in Fig. 7 is also ideally
suited for delay line measurement of
the velocity of propagation of a trans-
mission line. To measure the velocity
of propagation of a line, cut it to a
known length (preferably 25 to 100

SWR

SET FOR MINIMUM
SWEEP WIDTH

N
i

NO.2 CALIBRATION STANDARD -
4TH 8 5TH HARMONICS ZEROZBEAT; MONITOR)
OF A V.H.F. MARKER GEN

UHF. TRANS.
OR BALUN

BEAT FREQ. INDICATES
CALIBRATION POINTS

Fig. 6. Shown here is the setup for cal-
ibrating a u.h.f. sweep or signal gen-
erator using two different standards.

BASE LINE--+
UHF SWEEP GEN.

SPECIAL URF. OETECTOR
UHE DELAY LINE-50FT. OF 750 LINE 70 MpED-
T ANCE "Z

UNDER TEST

Fig. 7. Test setup for standing-wave
ratio measurements with a delay line.

feet), and substitute it as the delay
line. Then, the far end of the line
(Continued on puge 191)

Fig.8. External appearance of the u.h.f,
matching transformer shown in Fig. 5.
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PAGES FROM A TAPE EDITORS

Fig. 1. Audio Instrument’'s unit permits the use of controlled

echo, with qudio perspective and reverberation time variable,

Part 4. Concluding article covers a number of "tricks” for

which tape is useful and how

parts scientist and artist, has never

failed to take a new piece of equip-
ment and endow it with even greater
virtues than those imagined by its in-
ventor. Never was this truer than in
the few years since the advent of mag-
netic tape. The techniques described
here have all been developed since the
introduction of tape, although some of
them are equally applicable to other
media as well.

It has become increasingly common
for small U. S. recording companies
to buy master tapes from European
record companies and radio stations,
and to transfer them to commercial
LP discs for release in this country.
These transactions have enabled tre-
mendous savings in talent costs, but
they very often have created equally
tremendous headaches for the dubbing
engineer, who must translate these
foreign tapes into a commercially ac-
ceptable LP record for American au-
diences.

A common problem is the matter of
tape width. Our tape is %-inch wide,
while some European tape is 7 milli-
meters, just a fraction larger. Some
American-made tape machines are
equipped with guides which are large
cnough to permit the 7-mm tape to
pass without binding, but for machines
which do not, the only cure is to re-
move the guides and turn them down
on a lathe until they fit.

The next big problem is that of over-
all sound quality. European practice
differs widely from American tech-
nique in the matter of studio acoustics,
microphone placement, equalization,
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such effects can be obtained.

and recording characteristics. Here the
engineer and recording director must
experiment with equalizing devices un-
til an aural check satisfies them that
they have the desired sound.

Finally there is the question of musi-
cal pitch. The standard pitch employed
almost everywhere in this country is
known as the Stuttgart pitch, and re-
fers to a middle A pitched at 440 cps.
But there have been many other sys-
tems of octave nomenclature employed
throughout musical history, in which
A has varied all the way from 415 to
4547 cps, and practice among Euro-
pean orchestras still varies widely.
This situation is further complicated
by the fact that tape speeds will vary
somewhat, due to instability of the
power frequency supplying the record-
ing equipment.

Thus there has arisen the need for
some means of altering the pitch of
tape recordings, i.e., of varying the
speed of the tape during playback.
This can be accomplished by discon-
necting the synchronous capstan mo-
tor from its usual 60-cycle supply and
feeding it instead from a variable-
frequency power supply which will op-
erate anywhere between perhaps 35
and 65 cycles. The power pack for the
amplifier, of course, remains on the
regular power source. The local sup-
ply can be a motor-generator set, but
a much more satisfactory arrange-
ment consists of a very stable audio
oscillator followed by a power ampli-
fier of sufficient output to drive the
capstan motor. With this system on a
professional machine, it is possible to
vary the pitch nearly a half-tone in

NOTEBOOK
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either direction before the motor falls
out of synchronization and begins to
hunt. This arrangement is equally ap-
plicable to disc reproduction, with the
same precaution that the variable sup-
ply must feed the turntable motor
only.

Another stunt employing tape has
made life a little easier for sound-
effects men in radio, television, and
motion pictures. Most of the brief ef-
fects such as gun shots, footsteps, and
door slams are produced in the studio
as required during a performance. But
there are many other background
sounds of longer duration such as the
noise of a cheering crowd, or of city
traffic, or perhaps of the rolling surf
which are usually reproduced from re-
cordings. Since these are usually ten-
inch records, with a playing time of
around three minutes, a scene will
often run longer than the record. In
such cases, it has been the practice in
the past to use two identical records,
and to fade from the end of one to the
beginning of the other as required. But
since most sound-effects setups contain
only three turntables, and two of them
may be in use for a single background
effect, the operator is then severely
handicapped.

But none of this is necessary when
the sound is recorded on a continuous
tape loop. Such a loop is made by first
dubbing a few seconds of the desired
sound from disc to tape. Then the be-
ginning of the tape is spliced to the end
of it to form a loop whose length will
just permit it to be threaded around
the supply reel, past the heads and
capstan, around the takeup reel, and
then directly back to the supply reel.
This is illustrated in Fig. 3. A little
experimenting will be necessary to de-
termine which tape length works best
with a given machine, and it may be
necessary to disable the supply and
takeup motors to prevent their racing.
It is of course possible to record sev-
eral effects simultaneously on the
same tape with this system, thus pro-
ducing results which would require a
very elaborate turntable setup in the
studio.

An effective method of noise reduc-
tion has been developed by Paul H.
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Hickin of the RCA Victor studios. It
consists simply of reversing the tape
and playing it with the plastic base
against the head. This results in a re-
duction in level which discriminates
against the higher frequencies, as
shown in Fig. 2. A considerable high-
frequency roll-off and eventual cut-off
is achieved, with the exact shape of
the response curve dependent upon the
operating speed of the tape. It is im-
portant that the tape when played in
this fashion have no patch-type splices,
as these would raise the oxide further
from the head as they passed it, result-
ing in skip effect. The usual procedure
is to make a conventional dub onto
tape from the noisy source, and then
to make a second dub from the first,
playing the first one back with the
base in and oxide out. The first tape is
then discarded or held for protection,
and the second copy edited for ticks
and pops.

Numerous other interesting and
useful effects may be obtained with-
out any equalizers other than the pre-
emphasis and de-emphasis circuits in
the tape machines themselves. If a
machine has plug-in or switch-in
equalizers available for the various
speeds at which it operates, it is possi-
ble, and sometimes desirable, to use
some playback equalization other than
the theoretically correct one.

Re-recording at some multiple or
fraction of the original recording
speed will also alter the response
characteristic. If a tape is reproduced
at twice the speed at which it was
recorded, for example, and a dub
made at twice the speed it will be
played back, the pre-emphasis and de-
emphasis curves are each displaced an
octave from their normal positions,
and they will no longer be exactly
complementary. The differences will
depend upon the equipment used and
the speeds at which it is operated. A
little experimentation along these
lines will afford several response
curves which are useful for special
applications.

The progress of tape recording char-
acteristics has followed a very similar
pattern to that of disc and film re-
cording, with each studio having its
own concept of the ideal. While stand-
ardization would be highly desirable,
the recording engineer meanwhile can
take advantage of the lack of it. For
if he has at his disposal several tape
machines of different manufacture, he
almost certainly has an equal number
of different reproducing characteris-
tics. There again he can give his
clients a choice of several variations
in sound quality without the addition-
al expense of external equalizers.

There are several methods for the
addition of controlled reverberation to
recorded material in general commer-
cial use. One of these consists of an
electroacoustic drive mechanism,
such as that found in a loudspeaker
or disc record cutter, which is at-
tached to one end of a set of taut
springs made of various gauges of
piano wire. The other end of the
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springs is connected to a reproducer
mechanism, such as a contact micro-
phone or phonograph pickup. The vi-
brations set up in the springs result
in a sound which approximates that
of an echo.

The method which is most common-
ly used, when space permits, is the
echo chamber. This is essentially a
highly reverberant room containing a
loudspeaker and a microphone. The
amplifier which drives the loudspeak-
er is bridged across the program
source. In live recording this may be
a single microphone channel or the
output of the entire mixer. In re-
recording, the source will be the play-
back equipment. In either case, the
sound from the loudspeaker is reflect-
ed many times in the echo chamber
and picked up by the microphone,
from which it is fed back to the con-
sole to be mixed with the original
sound in whatever proportion is de-
sired.

The various ways in which an echo
chamber can be used to alter the
sound of a recording have been thor-
oughly explored in recent years, and
hardly a popular recording is made
today which does not make some use
of this effect. For many years the
reverberation chamber hasbeenstand-
ard equipment in motion-picture and
broadcasting studios.

But even for this well-known device
additional uses have been discovered
with the advent of tape. A problem
which has often troubled recording
companies, when issuing a record of a
broadcast or other performance where
an audience was present, is how to
eliminate the applause at the end of
the music. If a slow fade is made,
some of the applause will sneak
through and prove somewhat annoy-
ing to the home listener. With a fast
fade, the reverberation on the last
note will sound clipped and unnatural.
But the combination of tape and an
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Fig. 2. The effect of frequency response
of tape reproduction at various speeds.
due to playing back the tape with the
base against the reproduce head. See text.

echo chamber has obviated this trou-
ble. The tape is edited so that all of
applause is removed and replaced by
blank tape. This of course results in a
sharply cut off final chord, but the
lost reverberation is restored by the
echo chamber. A sample of the play-
back output is bridged to the cham-
ber in the usual manner and returned
to a mixer channel, Just as the silent
tape approaches the playback head,
the return from the echo chamber is
faded in to supply the missing rever-
beration. Often extensive rehearsal is
necessary to achieve a natural effect,
but when the sound of the echo cham-
ber is equalized to approximate the
sound of the original auditorium, and
when the cross-fading between the
source and the echo are smoothly
achieved, the result will be a finely
decaying reverberation which will
match the music preceding it.

The arrival of LP and EP has
caused the use of this trick to become
an everyday occurrence. On an EP, for
example, there is available a maxi-
mum playing time of about eight min-
utes, while that of a 12-inch standard
disc is around five minutes. This
means that it is possible to record

(Continued on page 98)

Fig. 3. Continuous tape loop permits reproduction of background sound effects
for much longer periods than heretofore available on ten-inch recorded discs.
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Fig. 1. Typical color TV chassis.

WALTER H. BUCHSBAUM
Television Consultant
RADIO & TELEVISION NEWS

Basic alignment and adjustment information applicable

to practically all color TV sets soon to be available

have announced plans for color set

production in 1954, the service as-
pects of color TV are gaining new im-
portance. Actually, there are two dis-
tinctly different functions which the
service technician performs. One func-
tion is the installation and adjustment
of the set; the second function is trou-
bleshooting and repairing defects.

Installing and aligning color receiv-
ers (see Fig. 1) is much more complex
than in monochrome work and each
manufacturer will provide detailed in-
structions with his receiver. Certain
adjustments and alignment data, how-
ever, apply for almost all sets and will
be required with every new color in-
stallation. Such data is presented here
as it applies to those receiver sections
which differ from the monochrome TV
circuits. Conventional adjustments
such as height, width, horizontal or
vertical synchronization, etc., are not
covered here.

Fig. 2 shows the essential portions in
a color receiver, indicating their se-
quence and interdependence. The "B-+"
power supply, heater, and d.c. distribu-
tion are omitted here. The typical color
receiver requires considerable adjust-
ment and precise alignment in five dif-
ferent sections as listed below:

1. IF. section. The if. response is
critical and accurate trap setting is
essential to avoid color interference.

2. Color synchronization section.
Here the color reference burst must be
used to control the phase and fre-
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NOW that many TV manufacturers

quency of the local color subcarrier os-
cillator. This section usually uses a.f.c.
and is similar to the horizontal oscil-
lator in a monochrome sct.

3. Deccoding section. In this part of
the set the color signals are removed
from the subcarrier and transformed
from the “I"” and “Q” signals into volt-
ages corresponding to the three colors.

4. Chromaticity amplifiers. The color
signals are amplified, certain bandpass
responses are required, and color in-
tensity adjustments are needed.

5. Picture tube components. For a
tri-color tube this is the most complex
adjustment of all, requiring both elec-
trical and mechanical settings which
affect each other and must be opti-
mized for good color reproduction. The
purity coil, field neutralizing coil, de-
flectionn voke, and positioning magnets
must be carefully set for correct pic-
ture tube operation.

While it is not possible to give a de-
tailed and complele procedure for
these five alignment problems as they
apply to ecach individual color receiver,
this article does give the technician
the data needed to set up a color re-
ceiver in the customer’s home and get
it working right.

I.LF. Alignment

Although it may not be obvious, the
i.f. section of a color TV set is some-
what different from its monochrome
counterpart. The reasons for this are
the requirements that the color sub-
carrier must be amplified along with

~ COLOR
RECEIVER
LIGNMENT

the video and sound carrier and that
there must be a constant phase delay
throughout the passband to 500 kec.
above the color subcarrier to eliminate
the possibility of phase error in the
color information. Fig. 3 shows the if.
response required for a color TV set.
Note that the subcarrier is 3.58 mec.
lower in if. frequency than the video
carrier. Also note that the flat portion
of the response curve extends at least
0.5 mc. below the color subcarrier. A
very sharp dip is needed for the sound
carrier to prevent it from interfering
with the video signal.

For alignment purposes it is not nec-
essary to know exactly what the if.
circuit looks like and there are a num-
ber of different circuit combinations
which will produce a response curve
like the one in Fig. 3. The important
thing for the alignment procedure is to
know the location of the various traps
and the prescribed frequencies at
which certain coils should resonate.
‘This data is usually contained in manu-
facturers’ service data and sometimes
is even given with the tube layout dia-
gram,

Alignment of the color i.f. with the
sweep generator and oscilloscope meth-
od is the same as for monochrome, with
emphasis on accurate markers tuned
to the color subcarrier, its sidebands
and the various traps. In monochrome
receivers it is usual for some change
in if. response to occur with varying
levels of a.g.c. This is not permissible
in color sets since this would mean
that a change in signal strength would
also result in a change of the actual
colors on the screen. Check the i.f. re-
sponse at maximum and minimum
a.g.c. to make sure the shape of the
curve remains the same.

Color Sync Adjustment

The color synchronizing section has
the function of providing the reference
phase of the color subcarrier for the
demodulator or synchronous detector
circuits. For this purpose the short
reference burst transmitted after each
horizontal synchronizing pulse must be
compared with the frequency of the
local color subcarrier oscillator and
this oscillator must be locked in-phase
to the reference burst. Several dif-
ferent circuits are used by various
manufacturers to accomplish this. One

RADIO & TELEVISION HEIWS



method utilizes the reference burst it-
self through a crystal ringing circuit
to provide a constant amplitude sine-
wave signal. Another frequently used
circuit employs a phase detector type
automatic frequency control to lock
the local color oscillator with the refer-
ence burst. Since the burst only ap-
pears after each horizontal synchron-
izing pulse, the entire a.f.c. system
must be gated so as to operate only
during the short burst period. The
gating signal is at the horizontal sweep
frequency and is usually the horizontal
flyback pulse.

Alignment of the color synchronizing
section depends, in part, on the gating
and cannot be started before the hori-
zontal sweep is locked in correctly.
Since the color subcarrier frequency is
3.58 mc,, a test signal of this frequency
will help greatly in the alignment proc-
ess. When a color telecast is used as a
test signal be sure that the if. and
second detector, as well as the horizon-
tal and vertical synchronizing sections,
are adjusted before the color synchron-
izing section is tackled.

Fig. 4 is a simplified diagram of a
typical gated a.f.c. system. Actual cir-
cuits may vary with different manu-
facturers, but the principal components
remain the same. First, align the oscil-
lator output transformer for maximum
output signal. Connect a crystal diode
probe across the input of the follow-
ing stage, usually a quadrature phase
amplifier, and tune for maximum sig-
nal. Similarly, tune the 3.58 mc. take-
off coil which removes the burst from
the video section for maximum output.
The most critical adjustment is the
tuning of the phase detector trans-
former itself. If this circuit locks on
the wrong phase, the colors at the pic-
ture tube will be wrong. If the phase
detector is misaligned so that the local
color oscillator is not locked at all, the
colors will vary as the oscillator phase
and frequency drifts. In other words,
wrong colors which remain consistently
wrong can be caused by a slight misad-
justment of the phase detector, while
shifting colors indicate loss of color
synchronization.

The local color oscillator frequency
must be quite close to the correct fre-
quency and this depends on the tuning
of this oscillator. To check for correct
tuning, short out the reference burst
going to the phase detector and tune
the oscillator carefully until correct
colors appear on the screen. It will be
difficult te maintain correct colors by
manual oscillator tuning for any length
of time, but if the manual setting of
the oscillator frequency is close enough
to produce correct colors for an in-
stant, the a.f.c. system usually can take
over full control. After correct phas-
ing is obtained and the local oscillator
synchronized firmly, the output trans-
former and subsequent 3.58 mec. tuned
networks should be re-aligned for
maximum signal transfer.

Two sine-wave subcarrier signals are
required, 90 degrees out-of-phase with
each other, to demodulate the “I" and
“Q” signals. To obtain the necessary
90-degree phase shift, a quadrature
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Fig. 2. Partial block diagram of the typical color TV set using tri-color tube.

amplifier is often used. In the system
shown in Fig. 4, the 90-degree phase-
shift amplifier is also used as a buffer
between the oscillator and the phase
detector. By adjusting the network
marked “phase control,” the phase of
the feedback signal is shifted to coin-
cide with that of the incoming burst.
Needless to say, all 3.58 mec. trans-
formers are tuned for maximum power
transfer at the color synchronizing fre-
quency.

Alignment of the crystal ringing sys-
tem for color synchronizing signals is
considerably simpler, since all net-
works are tuned for maximum and the
limiter output transformer is tuned
for maximum limiting action. There is
no oscillator drift, no trouble of ‘“‘pull
in” limitation, and the only criterion
is that the output be a uniform ampli-
tude sine wave free of distortion and
harmonics.

Other synchronizing circuits using
different a.f.c. systems can usually be
aligned in the same manner as the
basic circuit of Fig. 4. In some re-
ceivers the functions of a crystal ring-
ing circuit and the a.f.c. system of Fig.
4 are combined, but the adjustment
problems are essentially the same.
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Fig. 3. Color TV set if. response,

After the second detector the color
signal is separated from the luminance
information (monochrome component
of the color TV signal) by passing
through a bandpass amplifier, often
called the chromaticity channel. The
frequency response of this stage is such

Fig. 4. Partial circuit diagram of the
af.c. system for the 3.58 mc. oscillator.
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that only signals from 2.28 to 3.98 mc.
are passed. This frequency spectrum
is occupied by the color subcarrier and
its two sidebands. After passing
through the chromaticity channel, the
signal is applied to two demodulators,
the “I” and “Q"” detectors. As is shown
in Fig. 5, these two detectors are con-
trolled by the two color subcarrier
reference signals obtained from the
color synchronizing section. The two
3.58 mc. sine waves are 90 degrees out-
of-phase with each other and 33 and
57 degrees respectively out-of-phase
with the reference burst. Inorder that
the “I,” “Q,” and luminance signals ar-

rive at the combining networks at the
same time, a 1 microsecond delay is in-
troduced in the luminance channel and
a 0.5 microsecond delay in the “I”
channel. A triode is used as phase
splitter for each of the two color sig-
nals and up to six potentiometers are
needed to adjust the amounts of signals
to be added. The reason for all these
controls is the varying amplification in
the three channels requiring adjust-
ments to combine the luminance “Ey,”
“1,” and “Q” signals in the proper
amounts to obtain the correct red,
green, and blue signals.

In an actual receiver the matrixing

Fig. 6. Partial schematic diagram of the basic color amplification circuits.
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section will be adjusted carefully at
the factory using special test signals
to check for the correct color signal
mixing. For the service technician it
may be sufficient to touch up some of
these controls provided there is reason
to believe that wrong colors are not
caused by other effects. The adjust-
ment of these matrixing controls re-
quires the presence of a station signal,
preferably a test pattern. Only after
the picture tube and the other chroma
and brightness controls have been
carefully adjusted, should the matrix-
ing section be aligned. When one of the
three primary colors appears to be off
in hue, then the matrixing adjustments
can be at fault. Be sure to use each
control independently, varying it only
slightly and returning to the previous
setting if it appears to have no effect
on the particular color that is off. In
general, matrixing controls should be
considered third in line rather than
secondary controls.

Color Amplifiers

In some receivers the “I” and “Q”
signals are not combined with the
luminance signal to form the red.
green, and blue signals, but instead,
are changed over to form three color
difference signals with the luminance
components added in the picture tube
itself. Wherever the luminance signal
joins the color information, more gain
is needed from the matrixing section to
drive the color picture tube. A basic
three-channel video system using the
final color signals is shown in Fig. 6.

The three color adders each receive
some portion of the luminance, *“I,” and
“@" signals and the total voltages are
added at the grid of the tube. A gain
control, often the type shown in Fig. 6,
controls the gain of each color channel.
These controls correspond to the con-
trast control in the monochrome re-
ceiver in that they control the ampli-
tude of the video signal for each color
channel. After a stage of amplifica-
tion, the three color signals are ap-
plied to the three control grids of the
tri-color picture tube. In the case of
a single gun picture tube, some type of
sequential keying system is used to
apply the three signals to the picture
tube grid in the proper sequence.

Similar to some monochrome sets,
each video amplifier has a diode d.c.
restorer at the output. The d.c. level
of each restorer circuit is set by a po-
tentiometer which has the effect of
controlling the brightness or back-
ground illumination of the screen. In
some color receivers a master bright-
ness control is available on the front
panel which sets the d.c. level for the
separate color brightness controls, de-
signed as secondary adjustments.

A total of six controls is available in
a typical color amplifier section. To ad-
just these controls, a station color sig-
nal is helpful, although the brightness
controls can be set with a monochrome
signal. It is necessary to balance out
the three brightness controls to obtain
white, and when a color test pattern is

(Continued on page 151)
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Brig. Gen. David Sarnoff holds a piece of
the tape used in the color TV demonstration.

a new magnetic tape system for television before rep-

resentatives of the press at Princeton, N. J. The dem-
onstration consisted of several phases. We viewed black-
and-white tape recordings on color receivers as well as
both live and recorded color programs.

The high point of the demonstration was a live colorcast
emanating from the NBC studios in New York and micro-
waved to Princeton. The program was viewed on two color
receivers and, at the same time, was being magnetically
recorded on tape. Midway in the program one of the color
receivers was switched over to receive the taped material.
At this point we were actually viewing the same program
on two color receivers—one a live telecast and the other a
recording of the same program. At a distance of 20 to 30
feet from the receivers, both of the pictures seemed
equally good.

In its present state, the quality of video reproduction is
better than the poorest kinescope and not quite as good as
the best kinescope recording. The bandwidth attained so
far is slightly better than 3 mec. with an ultimate goal of
nearly 4 mc.

Unlike kinescope recordings, the magnetic tape system
stores the electrical signals directly as they come from the
station. This system is, to some degree, similar to that
used in home tape recording. The tape speed is, however,
30 feet-per-second as compared with home recorders which
operate at a speed of 3% inches-per-second or Ysth the
speed of the video tape. Although the demonstration em-
ployed a 17-inch diameter reel for showing a four-minute
program, plans are being made to record a 15-minute pro-
gram on a 19-inch reel.

Two sizes of standard plastic-based magnetic tape are
employed—a 2-channel, %" tape is used for recording the
black-and-white telecasts with the video and sync pulses
on one channel and the audio on the other; and a 5-chan-
nel, %” tape for color. The video channels comprise the
red, blue, and green signals which are recorded separately
as is the sync pulse and the audio which make up the 4th
and 5th channels.

It is obvious that the cost of magnetic tape recording is
considerably lower than that of kinescopes since the kine-
scope film must be processed before use. It is estimated
that the cost of color magnetic tape recordings will run
from 5 to 10 per-cent of an equivalent kinescope film. It
cannot be denied that this lower cost is important but
there is still another feature which will be of equal im-
portance to TV broadcasters and that is the advantage of
immediate playback. There is no developing process in-

RADIO CORPORATION OF AMERICA recently unveiled
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Recent demonstration proved beyond
a doubt the feasibility of recording
pictures on tape. We saw the dawn of

a new era in electronic photography.

valved as there is with kinescope films, a worthwhile
saving.

The immediate importance of this new system is in the
TV broadcasting field but, as pointed out by Brig. Gen.
David Sarnoff, it may eventually be used for national de-
fense, motion picture work, industry, schools, and, ulti-
mately, home entertainment. The day may not be too far
off when your home movie films will be tape recordings
and your projector your television set screen.

RCA estimates that the new system will be ready for
commercial use in about two years. While much of the
associated equipment needs additional development work,
the system, as demonstrated to the press, is technically
sound and, with modifications, can be put into production
in the not-too-distant future.

Laboratory equipment on which the first public demonstration
of tape recording of both black-and-white and color televi-
sion was made by RCA at Princeton. N.J. Checking the equip-
ment are W. D, Houghton (left) and Dr. Harry F. Olson, director
of the company’'s Acoustical Research Laboratory (right).
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on how the manufacturers of some
pretty prosaic portable phono-
graphs were labeling their products
as “high fidelity.” Since then, nearly
every manufacturer in the radio field
has come out with his particular ver-
sion of the *Little Jim Dandy High
Futility Phonograph.” Not content
with usurping the true meaning of
the term high fidelity, they have ven-
tured further afield with new adver-
tising asininity. Now all the sterling
equipment they make is not only
“high fidelity,” it is “three dimen-
sional” and “stereophonic” as well!
These manufacturers don’t bother
with such niceties as stating that their
unit produces “three dimensional type,”
or “stereophonic-like” sound. They
brazenly give advertising blurbs ex-
ploiting the full meaning of stereo-
sound. That the portables, table-
model, and other phonographs they
manufacture do not and cannot repro-
duce stereophonic sound, goes without
saying. There is not the slightest ad-
vantage in the sound of these units to
condone this assault on the credulity
of the lay public. The only thing these
iwo and three speaker phonographs
can give you is sound dispersion and
diffusion. This principle of reproduc-
tion is as old as the hills and has been
used by high-fidelity enthusiasts for
many years. (At least by those who
could afford the second or third speak-
er!) There is positively no directivity
or perception of depth in the sound, as
in the case of true stereophonic repro-
duction. O.K. So some jerks are sell-
ing the public a bill of goods; why am
I so fired up? Because of the irrepar-
able damage this loose advertising can
do to the cause of legitimate stereo-
sound! Remember, most of the outfits
responsible for this lack of discretion
are big, corporately and financially.
Most honest-to-goodness high-fidelity
manufacturers are nickel and dime
deals compared with these whoopla
merchants. This is most unfortunate,
because the little fellow has no spare
cash to get a message across to the
public that they are being bilked.
What can be done about this lament-
able situation? Not very much, I'm
afraid. This is one time we’re really
up the creek. You see, the main trou-
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SOME months back, I commented

ble lies in the very scarcity of ‘“‘true”
stereophonic sound itself.

Since the public has practically no
opportunity to hear the real McCoy,
they are deluded into thinking these
diffuse sounds they hear represent
stereophonic reproduction. I don’t
know how far all this can go; I wish
there was some way in which the pub-
lic could be made aware of the quality
difference in true binaural and stereo-
phonic versus these “diffuse” sounds
issuing from the “high fidelity” and
“stereophonic” phonographs. The fact
that these “stereophonic” phonographs
outnumber the real thing isn’t going
to make our task any easier.

The only possible solution is for the
RETMA to adopt standards by which a
unit could truthfully be labeled a high
fidelity or stereophonic instrument. The
RETMA is a powerful enough organ-
ization to police any manufacturer and
make certain that the standards they
set up are not abused. I have heard a
rumor that such a standard is under
consideration for adoption at the
spring convention of the RETMA. 1
fervently hope so. I'd hate to see one
of the most promising and exciting
developments in audio die out by the
killing off of public interest by a few
greedy and unthinking manufacturers.

Equipment used this month: Weath-
ers pickup and arm, Rek-O-Kut T12H,
Pickering preamp-equalizer, McIntosh
30-watt amplifier, Jensen ‘‘Triplex”
system in a Read “Fold-a-flex.”

PROKOFIEV

CLASSICAL SYMPHONY
MOUSSORGSKY

NIGHT ON BARE MOUNTAIN
BORODIN

ON THE STEPPES OF CENTRAL

ASIA
GLINKA

RUSSLAN AND LUDMILLA

TURE
Orchestre de la Societe des Concerts du
Conservatoire de Paris conducted by
Ernest Ansermet. London LL864, firr
curve. Price $5.95.

Here is a tasty potpourri from Lon-
don. To be sure, the works here re-
corded are nothing new or startling.
Nevertheless, these present recordings
have some values over the same works

OVER-

The opinions expressed in this column are those of the
reviewer and do not necessarily reflect the views or opin-
ions of the editors or the publisher of this magazine.

in other versions now in the LP cata-
logue. For one thing, on sound quality
alone this disc is quite a few jumps
ahead of previous issues. London has
been turning out some really fine work
in the past few months. In the “Clas-
sical Symphony” and in Moussorgsky’s
eerie tale, we have some of the finest
ffrr sound yet recorded. Beautifully
clean, silky strings with none of the
harsh steeliness many people accuse
London records of having. Percussion
is crisp and bright without being what
you might call “showy.” Orchestral
balance is excellent in all these works.
A very live sounding recording, with
just the right amount of reverberation
in the hall to enhance this presence.
The performance of the ‘“‘Classical” is
beautifully detailed and meticulously
wrought. However, you don’t have to
listen beyond the first few bars to real-
ize that something is very different
about this reading. You become aware
of very odd tempi, indeed the slowest
pace on record. Let me assure you
that this choice of tempi was not just a
whim of Mr. Ansermet. He predicated
this reading on the basis of his friend-
ship with Prokofiev himself and what
Prokofiev told him as regards tempi
and dynamics, etc. According to An-
sermet, the slow pace is just the way
Prokofiev intended his “Classical Sym-
phony” should be played. In view of
the fact that nearly everyone else who
has conducted this work fairly zooms
through it, this performance takes a
little time to become familiar enough
to be comfortable. In a cursory analy-
sis, you find that you rather like this
new treatment. It lends the score a
stateliness which is in keeping with
Prokofiev’s original intent. Certainly
this dissimilarity with the other avail-
able recordings at least makes for
renewed interest in this too-often du-
plicated work. This, plus the superb
sound go a long way towards reckon-
ing this version as the best available.
The Moussorgsky, “Night on Bare
Mountain” is a real humdinger. This is
one of the most superb examples of
good acoustical balance extant. The
recording is so very much better than
that which London ordinarily produces
(and London must be considered among
the top rank recording companies) that
I am inclined to suspect that something
“new’ has been added. A better hall?
A clever new pickup? A “hotter” and
better mike? Or possibly an advance
in the type of cutterhead used in trans-
fer from tape to disc? (Any comments,
Mr. Farkas?) In any case, this is won-
derful sound and we hope to hear more
of the same. Performance wise the
Moussorgsky receives the usual lavish
attention to detail that is charac-
teristic of Mr. Ansermet. His reading
is perceptive, and in a score which is
obviously programmatic, he manages
to evoke the proper emotion. A very
good reading, but no one as far as I
am concerned, has ever equalled the
old Stokowski version on 78 rpm. In
spite of the restricted range, dynamic
and frequency wise, when he had that
(Continued on page 168)
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FTER eight years of commercial
A television transmission and recep-

tion, receiver circuitry has reached
the stage where more and more time
can be devoted to circuit refinement
and less and less time to basic circuit
changes. This is true for all manu-
facturers and it is especially true of
Admiral’s 1954 line. The new chassis,
for example, contains, among other
new features, an improved deflection
yoke that provides the 90-degree de-
flection angle required by the 27-inch
picture tube. There is also an im-
proved focusing circuit, a more effi-
cient low-voltage power supply, a
sturdier damper tube (6V3), a new
vertical output tube (6AV5GT), and a
redesigned horizontal output circuit
that provides better operation with
more flexible control. Each improve-
ment, by itself, is significant; taken
together, they represent a considera-
ble advance in the television art from
the early days of not-so-long-ago 1946.

Circuit Description

R. F. Section. Circuit-wise, the 1954
Admiral 23-series receiver (shown in
Fig. 1) follows closely the arrange-
ment established by its predecessor,
the Admiral 22-series chassis. A low-
noise dual-triode 6BZ7 is used in the
tuner r.f. amplifier. The circuit (see
Fig. 2) is the familiar cascode ampli-
fier which provides higher gain, with
reduced noise level, than previous
types, and results in a clearer picture
in weak-signal areas. Characteristic of
the cascode circuit is the direct cou-
pling between the plate of the first
triode and the cathode of the second
section. Thus, a common current flows
through both tubes and a.g.c. bias ap-
plied to the first triode grid will be
effective for both tubes. Further, since
the cathode of the second triode is

February, 1954

Fig. 1. Over-all view of the
Admiral 23 series television
chassis described in text.

i

Circuit operation, schematic diagram, alignment data,

and other servicing information for 1954 Admiral sets.

about 120 volts positive with respect
to chassis ground, a voltage divider
consisting of resistors R., and R
places the second triode grid at a suffi-
ciently positive potential for proper op-
erating bias with respect to the cath-
ode. R, is a filter resistor.

The oscillator is of the Colpitts type.
The tuned circuit consists of L..c and
condensers C.s and C.,, with L in-
ductively coupled to mixer grid coil
Liws for oscillator injection to the
mixer. Condenser C.s has a negative
temperature coefficient and decreases
in capacity with an increase in tem-
perature. Since this action is opposite
to that of conventional condensers, it
tends to prevent oscillator drift with
temperature changes. The fine tuning
control is a variable dielectric con-
denser C..,. Further, each channel may
be adjusted separately by means of a
slug (in Lie»¢) which is accessible from
the front of the set.

The oscillator voltage and the in-
coming signal are combined in the
mixer to produce the i.f. signal. Two
resistors are used in the mixer grid
circuit in order that their junction can
be brought out as an alignment test
point (“W”). An oscilloscope can then
be connected to this point without
affecting the operation of the circuit.

Video i.f. System. The output of the
r.f. mixer is coupled to the 1st i.f.
amplifier V., through two tuned cir-
cuits which have a common coupling
impedance. Ly, Ci:, and the coupling
network combine in a circuit which is
tuned to 25.3 mc. by L. Luw and the

input capacity of V.. combine with
the the coupling network to form a
circuit which is tuned to 25.3 mc. by
L;‘()‘J-

The common coupling impedance in-
cludes three tuned circuits. Cu and
L, form an absorption trap tuned to
19.75 mec. to eliminate the video car-
rier of the adjacent higher channel.
Ci couples the output of the r.f. mixer
to the 19.75 mec. trap. Ci. and L., are
series resonant at 27.25 mec. to elimi-
nate interference from the sound car-
rier of the adjacent lower channel.
L,, is added across these two traps
and the entire coupling network be-
comes parallel resonant at 23.5 mc.,
which is midway between 19.75 mec.
and 27.25 mc.; C. is a d.c. blocking
condernser.

The video and sound signals are
amplified together in the i.f. system.
Tin and Tswe are bifilar-wound trans-
formers that are stagger-tuned to ob-
tain a broad over-all i.f. amplifier re-
sponse. T is an impedance coupling
between the 3rd i.f. amplifier and the
video detector V...

The i.f. amplifier response is ap-
proximately 3.9 mec. at the 6 db points
(50 per-cent down from peak ampli-
tude). Luo and C.., form an absorption
trap for the sound carrier (21.25 mec.)
at the input to the 2nd i.f. amplifier,
Vie. This reduces the sound carrier
amplitude to maintain a 10 to 1 ratio
between the picture and sound car-
riers. This is required to prevent sync
buzz in strong signal areas. Also, this
21.25 mec. trap, combined with the re-
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sponse characteristics of the coupling
network between the output of the r.f.
mixer and the 1st i.f. amplifier, results
in a “step” or ‘“plateau” on the i.f.
amplifier response curve in the region
of the 21.25 mc. sound i.f. carrier. This
permits adjustment of the fine tuning
control over a rather wide range with-
out greatly affecting the sound level.
This is of particular importance in
fringe areas, where the receiver is
often tuned for blackest picture, with
the result that the video carrier i.f.
frequency of 25.75 me. falls near the
top of the i.f. response curve. Without
the “step” or ‘“plateau” for the sound
i.f. carrier, the sound level would be

so low under these conditions that it
would not be possible to achieve satis-
factory sound level coincident with
maximum picture contrast in weak
signal areas.

Video Detector and Amplifier. The
video detector is conventional, using a
diode to demodulate the i.f. signal.
Series and shunt peaking coils serve to
maintain the response of the circuit to
all of the video frequencies.

Direct coupling is utilized between
the detector and the 6CL6 video am-
plifier that follows it. This results in
transfer of the d.c. component to-
gether with limiting of noise peaks.
Picture (contrast) control Ry is a de-

generation control in the cathode re-
turn circuit. It provides video ampli-
fier gain control by placing a variable
opposing signal voltage in series with
the input signal voltage applied be-
tween grid and cathode of video am-
pliﬁer V:mn.

The screen voltage for the video
amplifier (and the plate supply for
sync inverter V..z) is supplied through
dropping resistor R:s. Electrolytic
condenser C.s4 does the major portion
of the filtering here, although Ciw is
added for more effective bypassing of
the higher video frequencies. In the
plate circuit, over-all response is again
given careful consideration by the use

Table 1. Alignment procedure for the video and sound i.f. systems of the Admiral 23 series chassis.

VIDEO 1. F. ALIGNMENT
SIGNAL GENERATOR OUTPUT
N
STEP FREQUENCY CONNECT TO INDICATOR CONNECT TO ADJUST REMARKS
1 25.3 mec. Tube shield of 6J6 | V.T.V.M. Test point V" | “A,,” “A.,”’ | Connect minus side
unmodulated Vie2). (Insulate and chassis and ‘A" of a 3-volt bias bat-
shield from chas- for maxi- tery to the a.g.c.
‘sis.) Liow side to mum bus at test point
chassis near 6dJ6 i
tube base Use lowest scale on
V.T.V.M.
Set channel switch
2 22.3 me. Same as above V.T.V.M. Same as above | ‘A, for to channel 12 or
unmodulated maximum other unassigned
—_ high channel.
3 23.5 mc. Same as above V.T.V.M. Same as above | ‘A, for When peaking, re-
unmodulated maximum duce generator out-
put to give l-volt
4 21.25 mc. Same as above V.T.V.M. Same as above | ‘‘A;’ for maximum reading.
unmodulated minimum See Fig. 4 for test
points.
5 27.25 mc. Same as above V. T.V.M. Same as above | “A;’’ for Connect minus side
unmodulated minimum of 12-volt bias bat-
tery to a.g.c. bus.
6 19.75 mec. Same as above V.T.V.M. Same as above | “‘A;” for Set channel switch
unmodulated minimum between channels.
7 25.3 mec. Same as above V.T.V.M. Same as above | “‘A;”’ and | Use 3-volt bias bat-
unmodulated “A,"” for tery. Set channel
maximum switch as for step 1.
8 23 mec. center | Same as above Oscillo- Test point 'V’ | All i.f. slugs
frequency. scope through de- for curve
7 mc. sweep coupling net- below
work (10,000-
ohm series
resistor, 330-
wufd. shunt
condenser to
ground)
SOUND I. F. AND 4.5 MC. TRAP ALIGNMENT
9 4.8 mc. Test point "'V { V.T.V.M. Test point ““Y”’ | “*A,,"" A" | Use lowest d.c. V.T.
unmodulated through .01-ufd. | and “A,” V.M. scale
condenser for maxi-
mum -
————— or
10 Tune in local TV station. V.T.V.M. Test point “*Z** | “‘A},”’ for zero| Use zero-center scale
} reading. onV. T V.M.I{""A,”
(Between was far off, repeat
positive and step 9
negative
maximums.)
11 V.T.V.M. Test point ‘Y’ | ““A,;”’ for Use lowest d.c. V.T.
minimum V.M. scale. Connect
al0- pufd. condenser
from pin 6 of V;,
(6CL#6) to pin 8 of
Vo4 (12ATT)

February, 1954
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Fig. 3. Simplitied diagram of the “B-" distribution in the Admiral 23A1 TV

chassis, stamped “Run 2 or higher. Note

of two peaking coils (L and L)
and a low-value load resistor (R:=).

As a final step in this chain, the
video signal is coupled to the cathode
of the picture tube by C.s, R, and
R;... Picture brightness is varied by
R:HH-

Sound System. Returning to the
video second detector, it will be seen

the two "low-voltage” power supplies.

that a portion of the total signal is
coupled through C., and L.. to the
cathode of V.uz, the first sound i.f.
stage. The sound signal frequency is
4.5 mc. and C.. is purposely chosen
small in value so that it offers a high-
er impedance to the video signals
which are lower in frequency. The
cathode connection of L. is employed

Fig. 4. (A) Top view of chassis showing alignment points and test points
used with particular adjustments. (B) Bottom view with test points located.
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to eliminate oscillation that often oc-
curs in a tuned-grid, tuned-plate am-
plifier circuit. L., provides a d.c. path
for the cathode current of Vius. Cos
and Las form a high impedance for the
4.5 mc. sound i.f. voltage applied to
the cathode.

The coupling network between the
Ist and 2nd sound i.f. amplifiers con-
sist of Cus, Caun, Lo, stray wiring ca-
pacity, and the input capacity of Va..
C.s is a coupling condenser. The re-
mainder of the network forms a reso-
nant pi-filter. Due to the impedance
ratio between the pi-filter input ca-
pacity (C:.) and the output capacity
(stray wiring and tube input capac-
ity), the coupling filter provides a
four-to-one voltage gain. This gain,
however, could not be realized without
the use of a high-“Q" coil. L. is slug-
tuned for an alignment adjustment.
R, is used merely as a grid return.

The remainder of the sound system
follows conventional practice. A ratio
detector converts the FM to audio and
then a 6AV6 voltage amplifier and a
subsequent 6V6 power amplifier raise
the audio signal to the level needed
to drive two 10-inch PM speakers. The
voice coils of these speakers are
matched and phased to each other and
T.. matches them to the output am-
plifier.

A.G.C. Jystem. Automatic control of
the receiver gain is exercised by a
gated a.g.c. circuit. As is usual in such
arrangements, the grid of the a.g.c.
tube (V) is supplied with the com-
posite video signal voltage (by direct
coupling through R.:.) from the output
of the video amplifier Vs Pulsed volt-
ages, developed during the horizontal
retrace time, are coupled to the plate
of Vi through Cus Thus, the a.g.c.
tube conducts only during the hori-
zontal sync pulse interval and the
level of the control voltage developed
is established by the level of the re-
ceived sync pulses.

The amount of a.g.c. voltage devel-
oped is also controlled by the “DX
Range Finder” (R:.), a potentiometer
located in the control grid circuit of
the a.g.c. tube. The center tap of the
control is connected to the grid of
Vi through R, This provides a varia-
ble means of setting the bias on the
control grid of Vis. The “DX Range
Finder” also provides for higher gain
in fringe areas resulting in more con-
trast, increased sync stability, and re-
duction of “flashing.”

Caution must be exercised in setting
the “DX Range Finder.” The control
is calibrated from 0 to 300, but the
numbers themselves have only a rela-
tive meaning. At the “0” setting, maxi-
mum a.g.c. is developed. As the control
is advanced toward *“300,” less and
less a.g.c. is developed until, at maxi-
mum setting of the control, minimum
a.g.c. is produced and the gain is
greatest. Since the control determines
the amount of a.g.c. voltage reaching
the controlled tubes, and consequently
the gain of the receiver, a too-high
setting of this control can result in

(Continued on page 140)
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audio end of a TV set lies in the

ratio detector or associated cir-
cuits. But unless you have an “Quija”
board ear—you may be very wrong
on the tenth set—and spend a lot of
time looking for trouble in the r.f.
section of the receiver when actually
the grief is simpler: plain old audio
distortion.

Obviously what is needed is some
sort of simple audio generator—small
enough to tuck into the service kit
along with tools, tubes, and small
parts. To provide such a device, the
“Music Probe” was designed. It is
very little larger than the r.f. probe
for the “Voltohmyst.” But it actually
generates music (or voice) with suf-
ficient output to swing the speaker on
the business end of any TV set with
only one stage of amplification.

The “Music Probe” has some other
highly useful qualities, too. Enough
so that it has become a permanent
part of the writer's test gear.

For example, it is highly useful for
running a quick check on the video
amplifier. And it is very helpful in
servicing AM (including a.c.-d.c.) sets,
too, thus providing a 10 second way
to isolate trouble to “before” or
“after” the volume control on a super-
het.

The circuit diagram reveals the
“secret” of the music. Actually the
unit is a hot little crystal set, using a
germanium crystal diode. It is built
around the familiar “Loopstick”—
which gives the crystal set a new
lease on life. The “Loopstick” tunes
the unit to the strongest AM broad-
casting station in the area. The signal
from this station is made available on
the prod end of the probe for apply-
ing as an audio signal generator
wherever desired in the set under test.

You will notice on the diagram that
the unit uses an antenna coil. This
was done so that the “Loopstick” could
be set once and left alone—applying
the antenna directly to the end of the
coil would result in detuning with
different lengths of antennas.

In using the probe, one of the test

NINE times out of ten trouble in the

February, 1954

Over-all view of the “Music Probe”
showing the compact size of this
versatile service test instrument.

This tiny "crystal receiver’ unit provides a broadcast

station program which can be used for signal tracing.

leads is borrowed from the v.t.v.m.
and plugged into the jack on the end
of the probe. The other end is con-
nected to the TV antenna lead-in,
which is disconnected from the TV
set. The average TV antenna installa-
tion provides a lot of signal on the
AM bands as well—which accounts
for the good output from the probe.
(If the TV set uses rabbit ears, clip
the test lead to the finger stop on a
dial phone, hot air register, etc. to
provide an ‘“‘antenna.”)

Now—for using the ‘“Music Probe.”

First, suppose there is distortion in
the sound of a TV set and replacing
the ratio detector tube and other
tubes has not helped.

Pull out the ratio detector—to si-
lence TV sound signal. Then clip the
lead on the probe to the chassis near

(Continued on page 172)

Complete schematic dia-

TEST LEAD TO v ue
gram of “Music Probe.

TV ANTENNA

ce

C. mlq ” -4
PROD FOR
XTAL APPLYING
AUDIO SIGNAL

TO SET UNDER TEST

il
n
(4

Rt

CLIP ON PROBE
GOES TO TV CHASSIS

Ri—1 megohm, V5 w. res.

C,—100 pufd., or larger, ceramic cond. (Value
chosen to provide strongest AM signal in area
when slug in coil is adjusted)

Co—.01 pfd. ceramic cond.

Xtal.—1IN34A4 or similar crystal diode

Li—*Ferri-Loopstick” with 30 t. #30 en. wire
closewound at bottom end to provide an-
tenna coil

The “Music Probe’ disassembled to show the various component parts of the unit.

g
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POSITIVE GRID CIRCUITS

By
MILTON S. KIVER

Pres., Television Communications Institute

A positive grid does not always indicate a defective

circuit; here are some that are normally positive.

HE television technician is fre-
Tquently confronted with indications

in television receivers which appear,
at first glance, to run counter to the
normal behavior of electronic circuits.
One specific situation along these lines
which is encountered with increasing
frequency is a positive grid circuit,
that is, tubes in which the grid is posi-
tive with respect to the chassis.

Now, one of the first lessons the be-
ginner learns is that the grid potential
should be negative. A positive grid,
he is told, can lead to such dire conse-
quences as circuit loading, distortion,
and rectification and should be avoided
like the plague. So you can imagine
his shock when, in the course of taking
voltage measurements in a receiver,
he comes across a positive grid voltage.
Here obviously is something wrong—
or so he believes—and thereby wastes
goad servicing time on a circuit that
is often operating perfectly.

Positive grid circuits can be divided
into two categories-—those which are
positive with respect to chassis and
cathode, and those which are positive
with respect to the chassis only. In the
latter group it will be found that the

Fig. 1. (A) Simplified positive grid
circuit showing the rectification (C)
resulting from an input sine wave (B).

(-1}

)
Eex

control grid is actually negative with
respect to cathode, that is, the cathode
has a higher positive voltage than the
grid.

In view of the technician's previous
instruction and the fact that all things
bad are associated with positive grid
circuits, why would any one want to
utilize them at all? The answer is to
be found in (a) certain effects which
are obtained when the grid is made
positive and (b) from the voltage dis-
tribution within a television receiver.

Let us consider proposition (a) first.
We know that normally the grid is
negative with respect to the cathode
and under these circumstances elec-
trons do not flow in the grid circuit. It
is also generally accepted that under
the same conditions the impedance
between grid and cathode is very large.
Actually, as we all know, the input
impedance depends upon frequency,
decreasing as the latter rises. How-
ever, for the purpose of this discus-
sion, we will consider the grid-to-cath-
ode impedance high if the grid is nega-
tive with respect to the cathode.

Now let us see what happens when
the grid becomes positive with respect
to the cathode. The grid wires attract
electrons from the cathode and current
flows in the grid circuit. To be exact,
electrons flow from the grid, through
whatever resistance exists in the grid
circuit, back to the cathode again. As
far as the cathode is concerned, the
grid has become an element similar to
the plate.

Fig. 2. Sync separator stage used by
Philco operates with a positive grid
similar to that of the tube in Fig. 1,

1MEG, TO VERT, SWEEP

MAANY

Py
w2 7N7 IS TO HGRIZ, SWEEP

INCOMING VIDEQ ==
SIGNAL WITH SYNC
PULSES NEGATIVE = ]
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With the flow of current from cath-

ode to grid, the resistance between
these two elements has decreased.
Thus, if 1 volt is applied between grid
and cathode, and a current of .25 mil-
liampere flows, then the external cir-
cuit sees a resistance of 4000 ohms.
This is because:

E=IR
1= .00025R
1
R = —— = 4000 ohms
00025

Applying a larger positive voltage
between grid and cathode will cause a
larger current to flow and it will be
found that the resistance decreases still
further. Eventually it may drop be-
low 1000 ohms.

With this behavior in mind, let us
insert a resistance in series with the
grid as shown in Fig. 1A. If a value
of 1 megohm is used, this resistance
will be considerably greater than the
grid-to-cathode impedance when grid
current flows. Now apply a signal, in
the form of a sine wave, to the grid.
See Fig. 1B. On the positive half
cycle, the grid will be driven positive
and grid current will flow. The current,
flowing through R,, will develop a volt-
age having a polarity opposite to that
of the applied positive voltage. This
voltage, subtracted from the applied
voltage, represents what the tube re-
ceives. Thus, as R, is made larger, its
voltage drop will approach that of the
applied voltage. This will leave very
little voltage between grid and cath-
ode (Fig. 1C), with the result that
very little will appear in the plate
circuit. In other words, by this ar-
rangement we have effectively sup-
pressed the positive half cycle of the
applied sine wave.

Throughout the negative half cycle,
the grid is negative with respect to
the cathode, no grid current flows and
the full value of the applied negative
voltage appears between grid and cath-
ode. This is amplified and appears in
the plate circuit.

We have here a form of limiter cir-
cuit and variations of this have ap-
peared in television receiver sync
separator circuits. Thus, Philco uses
the circuit in Fig. 2 in its sync separa-
tor stages. A 10.000-ohm resistor is
placed in series with the grid and then
a 1l-megohm resistor is connected be-
tween the end of the 10,000-ohm grid
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resistor and the positive plate. This
places a positive voltage on the grid
and causes grid current to flow through
R, and R.. The combined resistance of
R, and R. greatly exceeds the grid-to-
cathode impedance so that the grid
voliage is essentially zero with respect
to ground.

Now, the video signal with the sync
pulses negative is applied to this stage.
The negative sync pulses drive the grid
negative, forcing the tube current
down and raising the plate voltage.
Positive sync pulses are developed in
the plate circuit by this action. The
rest of the video signal, being more
positive than the applied sync pulses,
is unable to affect the grid-to-cathode
voltage. This is because driving the
grid more positive increases the grid
current which increases the voltage
drop across R,. This increase, in turn,
counterbalances the greater positive
voltage. Result: the positive video sig-
nal portions of the applied signal are
effectively suppressed, which is the de-
sired action.

A situation which is somewhat simi-
lar to the foregoing is employed in a
number of receivers to minimize the
effects of noise. Such a circuit is shown
in Fig. 5 and utilizes a 6BE6 sync clip-
per. The cathode of the tube is ground-
ed, which places grid 3 at zero poten-
tial, initially. The video signal fed to
this grid is obtained from the plate
circuit of the first video amplifier and
at this point the sync pulses extend up-
ward, in the positive direction. The
positive sync pulse tips drive grid 3
positive, current flows in this circuit
and condenser C; charges up to the
peak value of the sync pulses. Between
pulses, C, discharges somewhat through
R, but the amount of voltage lost is
small and is replenished when the next
pulse arrives. Al this same instant,
amplified pulses also appear in the
plate circuit of the 6BE6. These are
transferred to the succeeding sweep
systems.

The average potential of grid 3 is
negative. Consider, however, grid 1.
It is tied into the video detector circuit
and receives the full video signal with
the sync pulses negative. At the same
time, enough positive voltage is ap-
plied to grid 1 to offset the average
negative voltage of the video signal
The resulting d.c. voltage at grid 1
thus hovers about zero, being slightly
positive or slightly negative depending
upon the average value of the incom-
ing video signal and the setting of the
“Fringe Lock” control. The positive
portions of the applied video signal at
grid 1 do not materially increase the
voltage at this element because mak-
ing grid 1 more positive draws more
grid current and this, in turn, increases
the voltage drop across R. and R.

The conditions are thus set so that
with normal signals grid 1 permits
electrons to flow through the tube.

Consider, now, what happens when a
strong noise pulse arrives. At grid 1 it
will extend in the negative direction
and drive the tube into cut-off, shut-
ting off the flow of electrons. This pre-
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vents the noise pulse, which is also at
grid 3, from drawing grid current and
conseguently appearing in the output
of the 6BE6 where it could disrupt
sweep circuit operation.

The second class of positive grid cir-
cuits contains grids which are positive
with respect to ground (or chassis)
but aectually less positive (i.e., nega-
tive) with respect to the cathode. The
technician runs into trouble with these
circuits because voltage measurements
are frequently made with respect to
chassis and when a positive grid is un-
covered in one of these voltage checks,
the unwary service technician feels
that here is the seat of his trouble.

Positive grid circuits of this second
type appear in a variety of stages.
Take, for example, the keyed a.g.c.
tube shown in Fig. 3. Note that the
control grid of the 6AU6 is tied di-
rectly into the plate circuit of the
12AT7 video amplifier and therefore it
has a positive voltage on it. To offset
this, the cathode is returned to the
125-volt terminal of the power supply.
Since the grid is positive by 115 volts,
the difference between these elments is
10 volts, which is more than enough to
keep the tube biased to cut-off.

The reason for this particular ar-
rangement stems from the fact that
the video signal applied to the grid of
the keyed a.g.c. tube must have all the
sync pulses aligned to the same level.
To insure this, there is a d.c. path
(here) from the video detector to the
12AT7 video amplifier and from the
video amplifier to the 6AU6 a.g.c. tube.
Inserting capacitive coupling between
any of these points would remove the
d.c. component of the signal and the
level of the sync pulses would no
longer be the same for all pulses.

In this same keyed a.g.c. system, the
d.c. potential of the plate (with re-
spect to ground or any of the other
tube elements) is negative. This is be-
cause the plate is triggered by a posi-
tive pulse of voltage obtained from the
horizontal output transformer. This
pulse is several hundred volts in ampli-
tude and it appears during the hori-
zontal retrace interval at the end of
every line. At this same instant, strong,
positive horizontal sync pulses appear
at the control grid of the 6AU6, over-
come the 10 volts bias here, and drive
the tube into conduction. The flow of
current in the plate circuit develops a
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Fig. 3. A keyed a.g.c. stage in which
the control grid is positive with re-
spect to ground. The grid is, however,
negative with respect to the cathode.
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Fig. 4. Cascode amplifier circuit with
the second tube section grid positive.

negative voltage across R, R:, and R.,
and this negative voltage is fed, in
part, to the r.f. and video i.f. stages as
an a.g.c. voltage.

The introduction of the cascode r.f.
amplifier also brought with it a posi-
tive grid circuit. This is shown in Fig. 4
where it can be seen that the plate of
the first r.f. amplifier is tied directly
to the cathode of the second r.f. ampli-

(Continued on page 116)
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1

Fig. 1. The author us-
ing the Tracing Aid.
Since he is left-handed
-, the rod is mounted at
right, but should be re-
versed for right-handers.

A handy device for experimenters and service technicians

which permits scope traces to be recorded permanently.

often have occasion to record oscil-
loscope waveforms in new circuits.
But recording waveforms for future
reference may be of value to almost
any worker in the technical side of
radio, electronics, radar, or television.

The home experimenter, working
with unfamiliar circuits, may wish to
keep a record of the different wave-
tforms obtained as circuit parameters
are changed. The student finds an im-
mediate need tor some method of pre-
serving the waveforms of circuits he
studies. Even the technician, working
on a new TV receiver, may wish to
record ‘‘normal”’ waveforms in critical
circuits for which service data is not
yet available.

Several methods of recording scope
patterns have been tried, and all have
certain limitations. Free-hand sketch-
ing, for example, requires skill, and
also makes it difficult to maintain ac-
curate proportions in complex waves,
as well as including the finer details.
Direct tracing cannot generally be
used, for even thin tracing paper dif-
fuses the light too much and prevents
a sharp image. Photography requires
waiting until the film can be devel-
oped and printed, and thus is not suit-
able for immediate comparison when
changes are made in the circuit.

An easily built and quite simple de-
vice, shown in use by the author in
Fig. 1, permits oscilloscope waveforms
to be recorded easily and quickly. The
patterns obtained may be used imme-
diately, as for comparing the input
and output waveforms of a circuit, or
for checking for variations in wave-
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form with circuit changes. The pat-
terns are full size and accurate as to
detail.

Theory of Operation

Basically, the device consists of a
special mirror (Fig. 6) which has
about 509 reflectivity and 509 trans-
parency. Thus, when the mirror is ad-
justed at a 45° angle (as shown in the
sketch), the scope image is reflected
over path A-B-C to the eye at the
same time that the note pad can be
seen over path D-B-C. The scope im-
age, therefore, appears superimposed
upon the note pad, and a direct trac-
ing may be casily made, even by a
comparatively unskilled operator.

The note pad may be graph paper,
if desired, and thus the traced image

Fig. 2. How to prepare a dimestore mirror
so that it can be used in setup. See text.

SCRIBE

WAVEFORM
TRACING AID

By LOUIS E. GARNER, JR.

\\-
will appear as on the scope screen,

Although a special mirror is indi-
cated, this is obtained by a simple
modification of a dimestore pocket
mirror.

Preparing the Mirror

An ordinary dimestore pocket mir-
ror may be changed to give about
50% reflectivity by removing approxi-
mately half the silver backing. This
must be done by removing the silver
in thin lines, so that the remaining sil-
ver is evenly distributed over the
mirror.

To do this, lay the mirror face down
on a table and use a ruler and a sharp
instrument (scribe, sharp nail, icepick,
knife, or similar tool) to scratch a
series of parallel lines on the back as
shown in Fig. 2. The lines should be
fairly close (about 3/64”) and enough
pressure should be exerted on the
scraiching tool to remove the silver
but not to scratch the glass.

Scratch four sets of lines in the sil-
ver backing . .. one set parallel to
each side and two sets at a 45° angle,
forming the pattern shown in Fig. 3.
This pattern ‘“breaks-up” the mirror
and avoids the effect of lines. A soft
cloth should be used to remove the
dust formed as the silver backing is
scratched off,

After completing this job, test the
mirror by holding it at a 45° angle to
make sure you can both see through
it, and see a reflected image of objects
in front of the mirror.

Mounting the Mirror

Use your own ingenuity in mounting
the mirror. The scheme used by the
author is shown in Fig. 4.

A block of %” thick wood was cut
out about %” larger than the mirror
used (all around). A rectangular hole
was cut in the center of the block
about 3/16” smaller than the mirror,
and then a recess carved into one side
in which the mirror could be fitted.

Mount a %" dowel (wood, plastic,
or metal) in one side of the wooden
block. The length may be anything
from 5 to 8 inches.

Finally, the mirror is placed in the
recess and held in place with tape.
The author used black Scotch elec-
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trical tape, completely covering the
block and giving the final product the
appearance of having been molded
from plastic.

If preferred, a small metal plate
may be cut out and used to hold the
mirror in place. For that matter, the
whole mounting may be made of
metal, if desired, and if metal work-
ing facilities are available to the
builder.

The next step is to prepare the
clamp which holds the mirror at the
proper height and at the correct angle.
A simple clamp may be made from a
small piece of sheet metal, a %4” shaft
coupler and a few small screws as
shown in Fig. 5. The brass shaft cou-
pler may be soldered to the sheet
metal if steel is used, or screwed in
place if aluminum sheet is employed.

Should the constructor have solid
metal stock and metal-working facili-
ties available, the clamp shown in Fig.
5 may be made in one solid piece, and
the shaft coupler eliminated.

The dowel mounted on the mirror
frame fits into the hole in the shaft
coupler and set screw “A4” used to
lock it in place. Set screw “A” thus
serves to adjust the angle of the mir-
ror and to lock it.

A base plate is made by mounting
a 34¢” rod on a piece of %” plywood
or board as shown in Fig. 7, and the
clamp fitted over the rod. Set screw
“B” serves to lock the clamp in posi-
tion along the rod and thus serves as
a height adjustment.

The 10” x 13” base plate serves as a
“desk” for the note pad on which the
patterns are traced. This size is ade-
quate for a standard 8%” by 11" pad.
If a smaller or larger pad is used, the
size of the base may be changed ac-
cordingly. Too small a base will re-
sult in instability of mounting, how-
ever.

The author is left-handed, and there-
fore mounted the rod on the right
side of the base, for ease in making
sketches. If the user is right-handed,
mount the rod on the left side of the
base.

Finally, the mirror, clamp, base, and
rod are assembled into the complete
unit shown in Fig. 7. Once this is
done, the device is ready for use.

Adjustment and Use

To use the Tracing Aid, first adjust
the mirror to a 45° angle and lock it
in place with set screw “A4”. Place the
device in front of the scope and ad-
just the height of the mirror until its
center lines up with the center of the
scope screen, locking it in place along
the vertical rod with set screw “B”.

The eye is placed directly above the
mirror, as shown in Fig. 6, and the de-
vice moved back and forth until dis-
tance A-B equals distance B-D. This is
necessary so that the superimposed
scope image will appear to fall on the
surface of the pad and not above or
below it. A check on this may be
made by moving the eye forward and
back. With the distance properly ad-
justed, the image stays in place on the
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Fig. 3. The pattern to
be scribed on mirror.
pad. If the distances are wrong, the

image will appear to move over the
surface of the pad.

Normal room lighting should be
used so that the pad is well-illumi-
nated. If sufficient light is not avail-
able, a desk lamp may used to light
the pad directly.

The image on the screen of the CRO
will appear superimposed on the pad,
full size, and not distorted. It will
be perfectly clear and sharp, and may
be easily traced with a pencil or pen.
A little practice is necessary at first,
but the proper technique is soon ac-
quired.

Since a reflected image is seen, it is
inverted with respect to the pattern
on the scope. If, for any reason, a
“right side up” tracing is required,
simply reverse the connections to the
vertical deflection plates of the scope.
These connections will generally be
found on a plate on the back or side
of the scope. Some scopes are pro-
vided with an “image reversing”
switch in the front panel.

Application

Two typical patterns traced with
this device are shown in Fig. 8. In
8A a saw-tooth is shown, and in 8B
a sine-wave is illustrated. Note how
sharp the peaks of the saw-tooth are
and how clean the sine-wave is.

Probably the chief use to which the
Tracing Aid will be put is for simply
recording waveforms in circuits for
future reference. It is ideally suited
for this, since the tracings are full
size and may be made on graph paper.
If copies are desired, as in making re-
ports, simply replace the pad with ad-
ditional sheets with carbon paper be-
tween each sheet. Use a harder pencil,
or a ball point pen, and apply some-
what greater pressure when making
the tracing.

Another valuable application is in
comparing the input and output wave-

(Continued on page 119)

Fig. 8. Patterns traced with the Tracing
Aid, (A) a saw-tooth and (B) a sine wave.
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(A} (B)

Fig. 4. How mirror is
mounted in the frame.
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Fig. 5. Details for making
the mirror mounting clamp.
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Fig. 6. Setup for tracing waveforms using
the easily-built reflecting mirror device.

Fig. 7. Mounting rod on the plywood base.
The mirror, clamp, base. and rod can then
be assembled into complete tracing unit.
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~ THE SCOTT 99-A AMPLIFIER

By
VICTOR H. POMPER

. “Hermon Hosmer Scotl, Inc,

HE new Scott 99-A transcription
Tamplmer appears, at first glance,

to be a “front end” or equalizer-
preamp, yet actually it is a complete
10-watt amplifier, power supply, and
equalizer-preamp-—all packaged in a
single cabinet measuring 13%4" x 33"
x 93,”. See Fig. 1.

Since heat dissipation as well as the
size were important, engineering stu-
dies made at the time this amplifier
was being designed showed that a 10-
watt power output would be most
feasible. Higher power outputs would
add considerably and undesirably to
the size and would also dissipate too
much heat to be radiated comfortably
from a sheet metal cover. The 10-watt
output proved satisfactory for reasons
to be discussed shortly.

Beam power tetrode output stages
were chosen for several reasons. The
greater efficiency of thc beam power
tetrode meant less power lost in heat
and more developed in sound output.
This efficiency also allowed use of
fewer driving stages which further de-
creased over-all heat and bulk. Con-
sidering all factors, use of beam power
tetrodes meant a reduction in gener-
ated heat by almost two-to-one. The
final system does not overheat, in fact,
the metal cover becomes only moder-
ately warm to the touch. The heat
generated is conducted through, and

e,

amplifier. This 10-watt unit is

Fig. 1. Front panel view of the 99-A transcription
self-contained.

Technical details on a 10-watt amplifier which includes a

power supply, equalizer, and preamp on a single chassis.

radiated from, the plane surfaces of
the all-aluminum chassis. Scientifically
designed slots in the case, located di-
rectly above the output tubes, aid heat
dissipation by the convection of heated
air rising through these slots.

The reliable 6V6 output tubes were
chosen because they produced the 10-
watt output with less heat and less
distortion than any other tubes tested.
With carefully engineered inverse
feedback, it is possible to achieve ex-
tremely low levels of distortion. At 10
watts, harmonic distortion is less than
.8 per-cent. At full rated output the
first order difference tone intermodu-
lation distortion is less than .3 per-
cent. This latter type of distortion is
closely allied to that harsh, discordant
growling most noticeable and offensive
to the human ear. This distortion
component measurement then repre-
sents the best criterion for determin-

ing over-all quality of a power out-
put system.

Also engineered into the output sys-
tem were the self-balancing phase in-
verter circuits which have been stand-
ard on H. H. Scott amplifiers for six
years. These circuits automatically
balance the output tubes, reducing
distortion and making unnecessary
any readjustments after replacement
of output tubes in use.

Another factor of output systems
receiving careful attention was the
often overlooked requirement of clean,
symmetrical clipping. On sudden
peaks of music and sound. any ampli-
fier will clip to some extent. Some
amplifiers may indicate extremely low
distortion levels up to their rated un-
distorted output, and vet above these
ratings the clipping may not be clean
and symmetrical. Ragged clipping
causes extraneous damped transient
effects, which sound very harsh and

discordant, to be introduced. This was
avoided in the 99 by careful engineer-
ing to insure that any clipping would
be both clean and symmetrical. As

Table 1. Suggested equalizer settings for a variety of record labels.

333 AND 45 RPM RECORDS

MAKE TURNOVER ROLL-OFF MAKE TURNOVER ROLL-OFF long as this requirement is met, the
Atlantic NARTB Lp London Lp AES . !
Bartok AES LP Lyrichord (new) AES LP huma:n ear is unable .toldeteCt sub-
glued Note Jazz AES AES gddeéc;xdry ﬁg% s ggg stantial amounts of clipping, and the
Cangor” Ac i ps i Lp over-all result is an output system
gapitollc . ggg ggg ghlilhurrqoniu ﬁgsms IIilPES which, though rated at 10 watts, gives
apital-Cetra olymusic . .
CohaSoria ip LP RCA Victor RCA RCA performance audibly equal to much
golumbig ggL ggé ¥eminq:on ggg;g Ii&:s higher formal power ratings.
ook Laboratories! RTB empo B .
Decca Lp LP Urania (most) NARTB  NARTB That a 10-watt power amplifier with
glMg ggg‘ ?;IS 3raniu (zomg) — %g Ep associated power supply is incorpor-
ektra anguard—Bac ui .
Esoteric NARTB AES Vox Lp LP atef] m.to 80 cqmpact .a.n enclosure
Haydn Society Lp Lp Westminster NARTB LP while still including sensitive low-level
1 For inside band of binaural records roll-off should be set at *’Flat’” preamplifying and equalizing circuits,

seemed to make the hum problem im-

78 RPM . .
R portant. Since d.c. heater operation

European recordings and

old American recordings EUR EUR was not feasible because of space
Columbia EUR COL considerations, an all-aluminum chas-
London LON LON A e e A 1
Victor RCA RCA or FLAT sis was used to minimize circulat-

ing and ground currents which, in
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a steel chassis, would contribute to
hum pickup. Positive bias on the
heaters, together with an adjustable
center-tapped, hum-bucking poten-
tiometer, reduced hum still further,
as did careful engineering of parts
placement (Fig. 2) and shielding of
all low level circuits. This attention
to detail brought over-all hum to the
unusually low level of better than 80
db below full output, a level compara-
ble to that generally achieved only by
d.c. on the heaters. See Fig. 4 for the
schematic of the amplifier.

The over-all frequency response is
flat from 20 cps to 30,000 cps. Above
30,000 cps the response is rolled off in
order to prevent possible ultrasonic
oscillation. Such oscillation is often
caused by unavoidable stray coupling
between external input and output
connections when amplifiers have un-
necessarily extended frequency re-
sponse. While such oscillation is, in it-
self, inaudible to the ear, it overloads
the amplifier, causing noise and dis-
tortion in the audible range.

Another feature, usually found only
in higher priced amplifiers, is the
sharp-cut-off rumble filter which pre-
vents sub-audible overload below 20
cps. Unless the low-frequency re-
sponse is limited sharply below the
lowest audible notes, sub-audible sig-
nals may be generated by eccentricity
of the record center hole and by turn-
table rumble. These sub-audible sig-
nals often are sufficiently large to
cause amplifiers to operate in almost
continuous states of overload. Acous-
tical feedback from the loudspeaker to
the pickup cartridge is also decreased
considerably by eliminating sub-audi-
ble, but high power, low-frequency
signals.

For record equalization, separate
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