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J. E. SMITH, President,

Natlonal Radlo Institute,
has trained more men for
Radio-Television than any

& other man. OQur 40th Year.

! ineé These Men -

e d Extra Money in Spare Time
¥ “Four months after enrolling .. |
Ff averaged 310 to $15 a week servie-
j ing sets in spare time. Now have
# full-time business.”—William |
#' Weyde, Brooklyn, New York.

Business Continues to Grow il Sl
“Becoming an expert Teletrician {i
as well as Radiotrician. Impossible § 4
without your coufse. Business: % #% %
continues to grow.”’—Philip G. %
Brogan, Louisville, Kentucky |
= Broadcast Engineer at WLPM

ELEVISION is

Making

Good Jobs, Prosperity
am Broadcast Engineer at Radio, even without Television is bigger
, WLFM. Another techrician and than ever. 115 million home and auto
I have opened a Radio-Television radios and 3060 Radio Broadeasting
service shop in our spare time.”— Stations give interesting jobs to service
J. H. Bangley, Jr., Suffolk, Va. technicians, operators, engineers. NOW

ADD TELEVISION. 25 million TV
homes and the total growing rapidly.
200 Television stations on the air,
hundreds morsz under construction.
Color Televisicn soon to be a reality
/A All this adds up to good.pay now, a
.. bright future far men who qualify.

You Practice Broadcasting-Servicing
_ with Kits of Parts | Send

1 Nothing takes the place of practical experience. That's why NRI
training is based on learning by DOING. My training includes
pecially developed kits of parts you use to build equipment and get
practical experience on circuits common to both Radio and Tele-
vision. Shown at Jeft is the low power Broadcasting Transmitter you
g baild as part of my Com-

nmunications Course. Also
shown is modern Radio
you build as part of my
Servicing Course. My free
book tells about other
. equipment you build. Mail
ceupon. All equipment is
yours to keep.

AVAILABLE TO

VETERANS

Video Control Engineer 4
“My position with WNBT is
video control engineer on the
RCA color project. I owe a lot of
my success to your textbooks.”
Warren Deem, Malverne, N. Y.

UNDER ‘Gl BILLS

) in Spare Time for Good Paying Jobs in

-TELEVISION

America’s Fast rowingy Indr Offers You

GOOD PAY - BRIGHT FUTURE - SECURITY

| Training PLUS opportunity is the

PERFECT COMBINATION for

 job security, advancement. When

times are good, the trained man
makes the BETTER PAY, gets
PROMOTED. When jobs are scarce,
the trained man enjoys GREATER
SECURITY NRI training can
help assure you and your family
more of the better things of life.

Start Soon to Make $10, $15
a Week Extra Fixing Sets
An important benefit of my Radio-
Television training is that you can
start to cash in fast. I start sending
you special booklets that show you
how to fix sets the day you enroll.
Multitester you build with parts I
send helps you discover and correct
troubles, helps ycu make money
fixing neighbors’ sets in spare time
while trainirg. Many NRI students
make $10, $15 a week extra this way
My training is practical, complete.
You benefit by my 40 years' experi-
ence training men at home. My well-

Mr. J. E. SMITH, President
Washington 9, D. C.

Mail me Sample Lesson and 64-pa

Write in date

VET of discharge

RADIO & TELEVISION NEWS is published monthly bs

Cnicago 1, Ill. Entered as second-class matter July 21, 1948,

iment, Ottawa, Canada, as secomd-class matter. SUBSCRIPTION RATES

Union countries $4.50 other foreigh countries $3.090,
Union countries $6.50; all other foreign countries $7.00.

at_the Post Office,

Ziff-Davis Publishing Company, Willium B. Ziff, Chairmuan of the Board (1916-1953), at 64 E.
under the act of March 3, 1879
: Radio & Television News—one yvear
Radio-Flectronic Engineering . p
Postmaster—Please retarn undelivered copies under form 3589 to 64 E. Lake St., Chicago 1, Il

Cnicago. Ill..

Edition—One vear U, §.
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MNational Radio institute, Dept. 4-HE

ve Book FREE.
(No salesman will call. Please write plainly.)

. and possessions,
and possessions.

illustrated lessons give you basic
principles you need, and my skillfully
developed kits of ‘parts “bring to
life”” things you learn from the lessons.

Find Out About This Tested Way

to Better Pay — Mail Coupon
Without obligating you in any way,

:Aldl send. an Actual’Lesson to prove

# that my training is practical, thor-
ough. My 64-page book, “How to be
a Suecess in Radio-Television’, shows
what my graduates are doing, earn-
ing. It gives important facts about
your opportunities in Radio-Tele-
vision, tells about kits I furnish for
practical experience. You den’t have
to leave home or give up your job to
take NRI course. You learn at home
in your spare time on terms as low as
$5 a month. Many of my graduates
make more than the total cost of my
training in just two weeks. Mail
coupon below now to J. E. SMITH,
President, National Radio Insti-
tute, Dept. 4HE  Washington 9,
D C. Our 40th Year.

B The ABC of
tl SERVICING |

Lahe St.,
Authorized by Post Office Depart-
$4.00;

and Canada Pan-American

and Capada $6.00: Pan-American
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COVER PHOTO: CBS' unique patch-
ing panel at Hollywood’s “Tele-
vision City.” The multi-pin cable
plug permits centralized control
of wvarious TV studio facilities.
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Work over

All Electronic Parts

_YOURS TO KEEP!

pfic/ojec!ﬁf =

WITH THESE
PART S v 1o+

HELP YOU LEAR

= ow ...al home in spare time you can get the very-
RADIO-ELECTRONICS n h in spare time y BOTH th

| training and subsequent Employment Service you need to help you start earning real money in
America’s thrilling, multi-billion dollar opportunity field of Television-Radio-Eleztronizs. Now

that Television is coming to almost every community, here is a chance of a lifetime to prz2pare
to cash in on one of Television's great expansions.

D.T.l.'s omazingly practical home method enables you to set up your own HCME LABORA-
TORY. You get many Electronic parts which you mount on individual bases with spring clip
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of
soldering and unsoldering for each project. You spend minimum time fo get maximum'
knowledge of important circuits that really work. In fact, you get exactly the same type of
k basic training equipment used in our Chicago training laboratory~——one of the nation’s
finest.

Build and KEEP This YALUABLE TEST EQUIPMENT

Your home laboratory projects also include building and keeping a versatile 5 inch.
Qscilloscope and precision Jewel Bearing Multi-Meter. These quality commercial test
instruments help you EARN WHILE YOU LEARN and will prove mighty valuable,
should you later decide to start your own full time TV-Radio service business. You
also build and keep a quality 21 inch TV SET.

D.T.l. Provides EVERYTHING YOU NEED to master TELEVISION

In addition to your home laboratory and easy-to-read lessons,"you even usc
HOME MOVIES—a wonderfully effective and exclusive D.T.L. training
advantage. You watch hidden actions. .. see electrons on the
march. Important fundamentals ... become “mecvie
clear,” helping you learn faster . . . easier . .. better.

Build and keep this BIG DTI
Engineered TV set—easily
converted to U.H.F. (DT} offers
anather home training, but
ithout the TV set.

Full time Residential training in D.T.L's great
Chicago laboratories clso available. MAIL COU-
PON TODAY for all facts. (If subject to Military
Service, you'll espe-
cially welcome the
information we have
for you.)

D.T.1.’s Training

is available in Canada i s s '
) ' MAIL COUPON TODAY!

DEVRY TECHMICAL INSTITUTE
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN-8-K

““ONE OF AMERICA’S FOREMOST _ "
TELEVISION TRAINING CENTERS''

I would like your valuable information-packed publication
showing how | can get started toward a good job or my own
business in Television-Radio-Electronics.

! ' e
I 3 H X
TECHNICAL INSTITUTE
AFFILIATED WITH Street Apt
‘DeFOREST’S TRAINING, INC.
CHICAGO 41, ILLINOIS

Name Age

City. Zone___State

August, 1954 5
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Scientifically designed to give top
performance, Philco television antennas are
products of extensive research into receiver
requirements in all types of locations. Field

proper gain, directivity, bandwidth and im-
pedance .. .long life and ease of installation.
Now a wide choice of Philco television antennas
give you better picture quality...build complete

tested electrical and mechanical designs provide

customer satisfaction ... more sales for you!

oo = e 5s g

= i e

PHILCO ALL-CHANNEL UHF-VHF TROMBONE
ANTENNA: The ideal antenna for areas having
both UHF and VHF stations. The Philco
Trombone can be stacked for VHF fringe area
use. Completely pre-assembled at the factory

. all-aluminum construction with dowelled
elements; Part Nec. 45-1880.

PHILCO TWO-BAY SUPER CONICAL AlLlL-
CHANNEL ANTENNA: Strong signal pickup
on VHF channels 2 through 13, UHF channels
14 through 83 ... ideal reception in fringe
areas ... all-aluminum: Part No. 45-3096-2.
Fringe areasingle bay design: Part No. 45-3096.

N,

PHILCO

PHILCO PARAFLECTOR ALL-CHANNEL UHF
ANTENNA: Pre-assembled, all-aluminum . ..
8 db to 10 db gain ... outstanding fringe area
performance . .. immediate mounting on exist-
ing masts: Part No. 45-3071. Bow Tie, Part
No. 45-3069 and Bow Tie with reflector,
Part No. 45-3070 provide top quality pictures
in many UHF areas.

TUBES

PHILCO CORPORATION

RADIO & TELEVISION NEWS
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PHILCO VHF °'V" .
ANTENNA: Adequate /
reception on all VHF \\ /
channels in most lo- \

calities . . . heavy

chrome plated three- \ /
section brass tubing &
. .. weighted plastic \

base holds antenna

fully extended in any

direction: Part No. : /
AD-2643. Also avail- %
able with aluminum

tubing “V’’: Part No. ol

PHILCO TWO-BAY VHF
LOW BAND YAGI AN-
TENNA: 10 elements ...
all-aluminum . . . factory
pre-assembled. Top per-
formance on channels 2
through 6 ... 13 db to
15 db gain on various
channels. Single bay Part
No. 45-3112-2 through
6. Stacked version uses
stack-harness Part No.
45-3267.

PHILCO BROAD BAND
VHF YAG|I ANTENNAS:
All-aluminum, factory
assembled for quick in-
stallation . . . high gain
plus adequate band

channels 2t0 6... 4,5,
6 ...or 7 through 13:
Basic Part No. 45-3112.

. channels . . . “Cronak”
;vxdtdh. Tl:lrele broad coated components res
and models cover sist salt air . . . humidity

PHILCO HIGH BAND
VHF YAGI ANTENNA:
Pre-assembled, all-
aluminum, 10 elements
... high gain in fringe
areas on channels 7, 8,
9,10, 11, 12, 0r 13 ...
10 db to 12 db gain on
various channels
eliminates co-channel
station interference:
Part No. 45-3112-7
through 13.

PHILCO GOLDEN YAGI
UHF ANTENNA: De-
signed for 300 ohm
operation . . . all steel
construction . . . 11 db
to 12 db gain on various

. . . six models cover
entire UHF spectrum:
Basic Part No. 45-1996.

¢—PHILCO HEAVY DUTY ANTENNA ROTORS:—)

PHILCO MODEL P-4: Supports
antenna installations weighing

PHILCO MODEL P-11: Easily
handles two-bay arrays ...

up to 150 pounds...com- fin.oums on masts up t?i'l%”' in
pletely weather sealed... fac- iameter . .. accurate direction
tory lubricated for lifs control . . . heavy duty motor

Y Subnicate 205 JRE . s ...streamlined design ... uses
4-wire rotor cable...modern 4-wire rotor cable . . . modern

direction meter control cabi-
net: Part No. 45-1974.

direction meter control cabi-
net: Part No. 45-1994.

A complete line of powerful Philco TV antenna rotors as low es $39.95

AD-2643-1.

ACCESSORY DIVISION

A" AND ALLEGHENY AVE. - PHILADELPHIA 34, PA.

August, 1954 o ) ; R :
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666

'VARIABLE D*
CARDIOID

DYNAMIC

for TV and BC

OUTPERFORMS ALL OTHERS ‘

Combines ruggedness of single
dynamic element with new acoustic
principle. Eliminates pick-up of
ambient noise;, unwanted
reverberation and equipment rumble.
Uniformly smooth response 30-15,000 |
¢ps, laboratory controlled. Highest
front-to-back discrimination.
Virtually no proximity effect. Qutput
—57 db. E-V Acoustalloy diaphragm.
Blast filter. Detachable clamp-on
swivel stand coupler. Weighs only

11 0z. 7”7 x 1L *. TV
gray. 20/ cable. 50 ohms. ®
Readily changed to
150 or 250 ohms.

Model 666 Microphone. List $245

Model 366 Boom Mount. List $40
Model 300 Stand Coupler. List $10
Model 420 Desk Stand. List $20

Normal Trade Discount Applies
*E-V Pat. Pend.
Write for Data Sheet No. 39

ElellioYoree

| ers for the rental.

BUCHANAN, MICHIGAN

T4 BY THE EDITOR

THE BATTLE OF THE GUNS

NLY two major obstacles lie in the

direct path of acceptable color TV.
The first of these is the price (produc-
tion and at consumer level) of present
receivers employing already out-moded
picture tubes. The second is the costly
process of manufacturing the tri-color
tube in its presently-used form. Only
a very few manufacturers have taken
the plunge into the color market and
none have enjoyed any degree of ac-
ceptability.

Programming of color shows has
been conspicuous by its absence (as
reported in our June editorial) and
shows that have been telecast in color
have done little to attract the TV
viewer except for occasional programs
during dealers’ store hours. The bet-
ter colorcasts have been on Sundays
or during the evening when show-
rooms are closed. This haphazard
thinking and planning of the industry
has resulted in an untenable position
with the public by placing the cart be-
fore the horse.” One well-known man-
ufacturer offered to rent his color TV
set at the rate of $100.00 per month
(installation and service included).
Let’s assume that the customer signed
up for 12 months and paid 1200 smack-
If, with present
color schedules, he watched all color
programs each week he would chalk
up about an hour or a rate of 52 color
hours per year.

This figures to cost him about $23.00
per hour to watch color. This cost,
in comparison to seeing Technicolor at
the local cinema, is about 45 times
greater per hour. Frankly, we'd much
prefer to see a good color western in
a theater than “Kukla, Fran and Ol-
lie” or “Joe’s Other Wife” on a color
television receiver.

This preference is based on the
average colorcast seen to this date.
We do not refer to the occasional well
produced color “extravaganza’” that
was well planned and executed and
telecast at an hour compatible with
the television viewing audience. Un-
fortunately, there have been few op-
portunities to witness the best in color
television.

Television studios are rapidly being
equipped with the latest color cameras
and by Fall it is expected that many

www americanradiohistorv com

more stations will be due to telecast
color through their local network out-
lets. But until the public is given the
opportunity to witness color programs
in a dealer’s showroom there is little
that color programming can do to
spark the color parade.

Color programming will have plen-

ty of time to develop in the months
ahead.
- In the meantime—the battle of the
guns continues in the tube labora-
tories. The color tube is the greatest
bottleneck in the industry.

A half dozen or more have emerged
from the laboratories and each has
been highly touted as the one all man-
ufacturers should adopt for their color
sets. But no picture tube has, as yet,
been produced economically and with
techniques acceptable to mass produc-
tion. And, equally important, is the
lack of color tubes of acceptable sizes
that would win public favor.

At no time in history have set man-
ufacturers been in more of a dilemma.
Because of the varied circuit require-
ments for different color tubes, set
makers are faced with an almost im-
possible situation. Many of them re-
fuse to give any consideration to
adopting any tube so far produced.
They would rather withhold their de-
cision to produce until a tube is de-
veloped that will result in not too
complicated circuitry, one that pro-
vides a 19” or 21” picture and one
that is somewhat compatible in cost.
And nothing will be gained if low cost
picture tubes should require an elab-
orate and costly circuit to make them
perform satisfactorily.

Volume production of color televi-
sion cannot be realized until larger
sized picture tubes are available at
reasonable cost to the set manufac-
turer and, in turn, to the consumer at
reasonable selling price. Interchange-
ability of picture tubes will be a major
problem once the industry really starts
to produce. The need for standards
will be far greater than for any mon-
ochrome sets ever produced. Jobbers
and dealers will have new inventory
problems and technicians new circuits
to master. The stakes will be high—
but so will the profits in color televi-
sion. O.R.

RADIO & TELEVISION NEWS
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. Model 612P Tube Tester

Standard RETMA emission type circuit.
Tests all tubes; button 7- and 9-pin types,
(sub-minfatures also), dual-capped high
freq. types, FM and TV tubes, ete. Permits
fndividual testing of multi-section tubes
including tuning indicators, osc-conv., etc.
Panel switch selects filament voltages from
(.75 to 117. Free-point lever element selec-
1ion handles all multiple basing termina-
tions. Has 4}4” meter accurate within 2%.
Checks for shorts between elements. Noise
and condenser test pin jacks. Dynamic
‘‘under load’ test for A, B and C radio
batteries. Sturdy hardwood case with cover
and carrying handle: tool compartment.
Easy-to-read, high-speed roll chart has
provision for adding test setting data.
42 x 13 x 6”. For 110-120 volts, 50-60 cycle
AC. Shpg. wt., 19 1bs.

B4FX433. Net......oovunnn ..$77.91

Model 612-MCP. As above, but in open-style portable metal case.

84FX 444, Net..

Model EV-10A-MCP VTVM Megohmmeter

Wide-range, true zero-center. Reads: 0-2000-200,000
ohms, 0-2-20-200-2000 megohms. VTV ranges: 0-3-12-
60-120-300-600-1200-6000 DC volts. RF volts (with
RF-10A probe): 0-3-12-60-120 v. peak. AC, DC and out-
put v.: 0-3-12-60-120-300-600-1200-6000, at 1000 ohms/v.
DC current: (-300 microamps, 0-1.2-6-30-120-600-1200
ma and 0-12 amps. 77 meter. Eight db ranges, -20 to
+-77. Steel case, 12 x 105 x 6”. With coaxial leads. For
105-125 v., 50-60 cycles. Shpg. wt., 17 1bs.

BAFX 400, NEi.v .ottt $97.75
RF-10A RF Probe. For above. Shpg. wt., 1 1b.
BAFAI9. Net. ... e $14.11

Model E-200-C Signal-Marker Generator

For cfficlent servicing of all AM, FM, and TV receivers;
excellent for TV alignment. Covers 88 ke to 240 mc on
eight bands (88 ke to 60 me on fundamentals). Accuracy
within 19%. H:ghly stable electron-coupled oscillator eir-
¢uit. Qutputs: Unmodulated RF, 400-cycle modulated
RT, externally modulated RF, and 400-cycle sine wave
audlo cutput. :as 0-100% modulation control. Full vision,
no-glare 634” direct reading dlal with 0-100 vernler seale.
Supplies 0-50 volts AVC-AGC voltage for alignment by
constant blag procedure. Each range hand-callbrated.
Complete with coaxial cable, dual LOW-HIGH cable con-
nectors, and valuable 92-page book, “'Servicing by Signal
Substitution.” In black ripple portable steel case. Size:
12 x 10% x 6”. 105-120 volts, 50-60 cycles. Wt., 17 Ibs.
BAFX 409, NEl. .. ovi i $76.93

Model E-400 Sweep Generator

Tor television and FM scrvicing. Frequency range is
2-481) me: harmonicully calibrated 240-480 mc. Nur-
row and wide-band sweep—freq. widths® 0-1 mec and
0-15 me. Permits easy band width setting for both
FAL and TV; has built-in zero base-line reference.
High and low output terminals. Stable varinble fre-
quency oscillator beats with either on2 of 2 fixed
Irequency osclilators. Has bullt-in multiple crystal
marker-calibrator. Supplied with 2 erystals (2 mec and
4.5 me) . Special socket accommodates 4 erystals. Full
Dual RF attenuators provide
<continuously variable output level control of test sig-

nals. Separate output terminal provides synchronized
narrow and wide-band sweep. Phasing control. In-

vision. 614-lnch dlal.

¢cludes coaxial output cable and other Inter-connecting
<¢ables. Copper-plated portable case. 105 x 12 x 67. For 105-125 volts, 50-60 cycles
AC. Wt, 24 1bS. BAFXA38. Vel ottt i $136.95

All PRECISION instr

August, 1954

1s over $45 available on Easy Terms—write for details

Stﬂndurd of Aa'uracy," Guaﬁty'ttnd Vufue ‘?i

FREE Supplement No. 139

NS AL LOCTLLC
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Model 10- 12P Electronamic Tube Tester

High-quallty free-point tube performance
tester featuring the reliable Precision Electro-~
namic circuit. Tests all tubes, including 4, 5, 6,
and 7-pin octals, loctals, 9-pin novals, acorns,
sub-miniatures and television types. Provides
17 filament voltages to 117 volts. Absolute free-
polnt element selection by master lever selec-
tor (with single-actlon return) which locates
every tube element regardless of position at
tube base. Provides direct facilities for radln
battery, ballast, noise, pilot bulb and condenssT
-testing, neon contlnulty checks, and tests for
shorts between tube elements. 4137 meter has
2% accuracy. Double window high-speed roller
tube chart: permits adding new tube setting
data. For 110-120 volts, 50-60 cycles. In attrac-
tive hardwood portable case with removable
cover and handle. 1334 x 17% x 63{”. Shpg.
wt., 23 1bs. 84 FX426. Net.......... $105.35
Model 10-12C. As above, but in black enrome-
trimmed counter-type case.

B4AFX430. Net. . ..., $110.00
PTA CR Adapter, Will test all picture tube
types when used with any Precision Tube
Tester. Tube need not be removed from set for
testing. B4F 492, Nel. ..o iaevnnnns $6.63

CR-30 CATHODE RAY TUBE TESTER. Shows operating condition ot TV picture tubes of all
sizes and types, without removal from set. Measures actual beam current, not-just total

cathode emission. Checks all CR tube elements by absolute free-point 14-lever selection
system. 434" meter shows tube condition and proportionate picture brightness. Built-in
bridge- typc VTVM. Speed roll-chart and test cable. Hardwood portable case. 634 x 133
X 174" 110-120 v., 60 cycles. Shpg. wt., 22 1bs. 84 FX448. Net..... . ....... $102.65

Model ES-500A 5" Oscilloscope

An outstanding secope—built to the highest test instrument
standards. Features push-pull horizontal and vertical ampli-
fiers, internal phasable beam blanking, 1-volt peak-to-peak
voltage calibrator, amplitude controlled positive-negative
sync selection (locking circuit), and vertical pattern reversal
switch. Uses 5CP1A CR tube. Vertical deflection sensitivity
through amplifier, .02 rms volts/inch. Horizontal, .15 rms
volts/inch. Response of both amplifiers, 10 cycles to 1 me.
Direct input impedance (horizontal and vertical plates), 3.3
megohms and 15-20 mmf. Input of amplifiers: vertical, 2
megohms: horizontal, ¥ megohm. Has 3-step, frequency-
compensgated vertical input, attenuator, plus continuously
variable vernier control. Sweeb, 10 ¢ps to 30 ke. Has Z-axis
modulation input for blanking, timing, etc.: phasing control
for line sweep operations. Audio monitoring phone jacks.
Removable, rotatable light shield. 824 x 1414 x 18”. With
SCP1A, all tubes, shield, screen, and operating manual. For
110-120 volts, 50-60 cycles AC. Shpg. wt., 44 Ibs.

BAFX 449, Nel. .o e $170.23

SP-5 Probe Sef Tor above. Four probes for general-purpose and specialized TV signal
tracing, alignment. wave form analysis, etc. Includes: high imp.-low cap. probe: ‘erystal
probe: isolating probe; shielded direct probe. With coax cable and quick-change connector
to accommodate probes and plug to scope. Clip-on tips free hands for work. In Vinyl
roll case. Shpg. wt., 3ibs. B4 F 491, Net. . ... oo ..$23.03

ALLIED STOCKS ALL PRECISION TEST INSTRUMENTS
We can supply all Precision products promptly. Including the following:
84 FX 422. Model 10-54-P Tube, Battery and 35 Range AC-DC Tester. Electronamic

combination tube and battery tester, and 20,000 ohms/v. DC and 1000 ohms/v. AC
circuit tester. In portable ease. Net...... .............. Snooaonannoas $136.71

84F 428. Series 85 Multl-range Tester. A quality VOM. Net
84F441. LC-1 Carrying Case for above. Net...................... .
B84 F 405, Model 858-P 54-Range Tester, Pusi-button oDeratlon. Nef. .. ..
84 F446. Model TV-2 High-Voltage Probe for above testers. Net. ...
84 FX 417. Model EV-10A-P VTVM in wood cage. Net............ 5
84 FX 443. Model EV-20 VTVM, all purpose portable AC-DC. Net.
84 FX 445. Model TV-4 Hi-V Probe for above VIVM's. Net. .. ...
84 FX 419. Model RF-10A RF Probe for above. Net

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

Send for our latest 56-page Sup-
plement featuring new releases
and special values. Make your
selections at ALLIED from the
world’s largest stocks of tubes,
parts, test instruments, audio
equipment, amateur gear, indus-
trial components—everything in
electronics at lowest prices.

ALLIED RADIO

’
/

100 N. Western Ave., Chicago 80, IIl.
[[1 Send FREE Supplement No. 139

[ Please ship the following PRECISION instruments. .......

N 1086 6000000080000 0000000006306

Address..veveiriiniiieiiiaieinan

Cityeeneversseessssnean .. Zone. ... State.

b e ————— e e e e e ]
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50" HORN

70-A O

Thhe Rest Casts Foss Whien Yo Buy |

THE FISHER

Custom Audio Components

-] If you are brying ‘for keeps” buv the best first! Buy FISHER, c¢wality leader for sevemteen years. =
Engineered for the professional, functionally designed for home use. “Df the very best!”—High Fidelity. =

FM-AM TUNER, Mode! 70-RT

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

FM-AM TUNER. Model 50-R

Same features as 70-RT above, but designed for use
with external preamplifier-2qualizer suct as 50-C. Hum
level better than 100 db below 2 volts output. Fully
shielded and shock-mounied. SzIf-powzred. $164.50

MASTER AUDIO CONTROL, Series 50-C

25 choices of reccrd equelization, plus separate bass
and treble tone controls, loidness balance control. Five
inputs and input level conirols, two cathode follower
outputs. Chassis only, $89.50 « With cabinet, $97.50

25-WATT AMPLIFIER, Model M0-A

50-watts peak! More clean watts per dollar. Less than
15 % distortion at 25 watte (0.05% at -0 watts.) Re-
sponse *=0.1 db, 20-20,00C cycles; 1 db, 10 to 50,000
cycles. Hum and noise virtually non-measurable! $99.50

50-WATT AMPLIFIER, Mode! 50-A

100-watts peak! World’s fines: aTl4riode ampliier. Uni-
form within 1 db, 5 to 100,000 c¥cles. Hum zrd noise
96 db below ful output. IM distortion below 2% at 50
watts. Highzst juality compon=rts thrucut. $159.50

SPEAKER ENCLOSURE, Series a0

NEW! Regard.ess cf the speaker or enclosure vou are
now using, the “50” Horn will revoluticnize its per-
formance. For ise with 12” or .5” speake: systems.
50-HM (Mahogany) $129.50 - 58--B (Blonde)$134.50

PREAMPLIFIER-EQUALIZER, Model 50-PR

Professional phano equalization facilities at low cost!
Independent swi-ches for LF turn-over and HF roll-off.
Output lead up w0 50 feet. Can accommodate ery low-
level, magnetic pickup. Self-powered. $22.95

HI-LO FILTER SYSTEM, Model 50-F

Does what o-diaary fone controlz cannot do, Fcr it sup-
presses all types of noise with er absolu’e minimum
loss of tonal range. High impedance input; cathode
follower output. Use with zny equipment. $29.95

Prices slightl- higher west of t}e Rockies

WEITE TODAY FOR COMPLETE SPECIFICATIONS

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

g v. g 5 & & [ i R

10 RADIO & TELEVISION NEWS
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‘prove its superlorlty over

ALL other TV ant‘ennas'

Here’s why the famous
KAY-TOWNES

A S hATY

et

i

i wins in every case!

o
E

G

i
o
o

® FAR REACHING Reception!

® New MOLDED, RIBBED
INSULATOR for low water
absorption!

® New RIGID Construction to
withstand gale-force winds!

@ EASY .Installation!
) ‘ ® LESS DEPTH on mast!
TURE ¢ Best by Color-Test!

Gl Super Katy has been proved
& the best antenna for fine color

N reception by actual field tests.

i

AM [R |CA’S == % A T |y Every Super Katy installed
! At will bring NEW SALES!

G

‘z
o
-
-
o
i

S

; iy . i "
b L myi;\l Sl =
: Al

T «99§
a0

 CTHE BEST SET ls 'Qmﬂ;-‘ s bdbo As 1
W“‘*‘“"_’ s i §»£.E:§'3 5.“' e

R “"‘f?;.“ o

The long reach, -Ioﬁg profit antenna

“Fringe area” dealer-servicemen in every parf of
the country are reporting outstanding sales and
service stories...and, mounting TV consumer demand!
The new, revolutionary Super “KATYS"” have mow
convincingly proved every quality and performance
claim attributed to them.

Kay-Townes' original SUPER KATY cesign...
now amazingly improved ... will out-perform any
othier competitive antenna ‘en the market today,
regardless of type or design principle!

S e

Manufactured and Distributed in CANADA By
DELH! METAL PRODUCTS, LTD., DELHI, SNTARIC
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New service-aids

Walsco TV Lead-In and Rotor Receptacles

Used- effectively as wall outlets for any -

type of lead-in or rotator cable. They
also fit over and fasten to the inside
flange of feed-thru. Matching

plugs included.

2 prong (Cat. no. 1552) $.63 dealer net

5 prong (Cat. no. 1553) $.90 dealer net

. (Walsco Ur

; ? tubular and twin-lead wires. Can be
_ terminatec to open line, enabling
~ you to bring 300 ohm twin fead through

"ersal Feed-Thru Bushmg '
Flts all standard types of coax|al

wall and nto room. The bushing
Fits walls Jp to 14" thxck o
leealer_netﬂ 17 (Cat. no. 155

(0

£ 1=

Walsco Window-Thru Bushing

A new, simple way to bring fead wires
into the home without drilling holes,

etc. Used effectively on both VHF and
UHF. Walsco supplies the adhesive 3
to cement capacitator discs to window WALSCO counter displays

pane. A quick, easy, weatherproof featuring chemicals in
installation. spray cans are at
Dealer net $.59 (Cat. no. 1555} jobbers everywhere.

M

Ty
g
4
2 4

‘ ELECTRONIES GORPORATION

3602 Crenshaw Boulevard, Los Angeles 36, California

‘Canadian Factory Distributor:
ATLAS RADIO CORP., Ltd., 560 King St., West, Toronfo 2-B

Export Distributor:
AD AURIEMA, Inc., 89 Broad St., New York 4, N.Y.
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CREI prepares you

~ quickly for

stccess In

The future IS in your hands!

The signs are plain as to the future of the trained men in the electronics
industry. It is a tremendous industry, and—at the present time there are more
Jobs than there are trained men to fill them. But—when there’s a choice between
a trained and untrained applicant, the trained man will get the job. Your
biggest problem is to decide on—and begin the best possible training program.

CREI Home Study . . .
The Quick Way to Get There.

6. 3. 8%5‘3
Jﬁzz,«%éw :

Since 1927, CREI has given thousands
of ambitious young men the technical
knowledge that leads to more money and
sccurity. The time-tested CREI procedure
can help you, too—if you really want to
be helped. CREI lessons are prepared by
experts in easy-to-understand form. There
is a course of instruction geared to the
field in which you want to specialize. You
study at your convenience, at your rate of
speed. Your CRE! instructors guide you
carefully through the material, and grade
your written work personally (not by
machine).

Industry Recognizes
CREI Training.

CREI courses are prepared, and
taught with an eye to the needs and de-
mands of industry, so your CREI diploma
can open many doors for you. Countless
CREI graduates now enjoy important,

good-paying positions with America’s
most important companies. Many famous
organizations have arranged CREI group
training for their radio-electronics-tele-
vision personnel. To name a few: All
America Cables and Radio, Inc.;
Canadian Aviation Electronics, Ltd.;
Canadian Broadcasting Co rporation;
Columbia Broadcasting System ; Canadian
Marconi Company; Hoffman Radio Cor-
poration; Machlett Laboratories; Glenn
L. Martin Company; Magnavox Com-
pany; Pan American Airways, Atlantic
Division; Radio Corporation of America,
RCA Victor Division; Technical Ap-

pliance Corporation; Trans-Canada Air
Lines; United Air Lines. Their choice for
training of their own personnel is a good
cue for your choice of a school.

% Benefits Felt

AW
A

Right Away.

Almost immediately, you feel the
benefits of CREI training. Your em-

ployer, when informed of your step to-
ward advancement (only at your request),
is certain to take new interest in you and
in your future. What you learn in CREI
Home Study can start helping you do a
better job immediately.

MAIL COUPON TODAY [

WEBROADCASTING
TELEVISION
BMANUFACTURING

W COMMUNICATIONS
MSERVICING

B ACRONAUTICAL
ELECTRONICS

REI also affefs
Resident Instruction

at the same high technical kevel—
day or night, in Washington, D. C. New
classes start once a month. If this instruc-
tion meets your requirements, chezk the
coupon for Residence School catalog.

INFORMATION FOR VETERANS

If you were discharged after June 27, 1950—let the
new G. L. Bill of Rights help you obtain resident
instruction. Chezk the coupon for full information.

Get this fact-packed hooklet
today. It's free.

Called “Your Future in the New
World of Electronics,” this free illustrated
booklet gives you the Jatest picture of the
growth and future of the gigantic elec-
tronics world. It includes a complete out-
line of the courses CREI offers (except
Televisionand FM Servicing) together with
all the facts you need to judge and com-
pare. Take 2 minutes to send for this book -
let right now. We’ll promptly send your
copy. The rest— your v
future —is up to you.

gn P'T@& RA =@'o : CAPITOL RADIO ENGINEERING INSTITUTE
i I Dept. 118-A, 3224 16th St., N.W., Washington 10, D. C. . il
E ’ I Send booklet “Your Future in the New World of Electronics” and course outline. i
& f:
CHECK O TV, FM & Advanced AM Servicin, O Aeronautical Radi
NG'N%ER'M@ ng Eli EQ@TE | FIELD OF [ Practical Radio Eﬁgineenng one Engineenlng ° ﬂ
I ?ﬁ?éRTEESS'IT O EroagcalstTRladioVEngliZneering_(AM, FM, TV) E
An Accredited Technical Institute e Founded in 1927 | MNeme....... F_] ._re_lc__"ca‘__e_e\_ns_'on ng'."fer_'n? . A
. l S gy s 4 T TSI s s TSI o ST et i 0 I
3224 16th Street, N.W. Washington 10, D.C. I . 1
L2 PR [ 1 T (e ys Zone...... Stateimet. it ms feicit s
l Check—[J Residence School O Veteran I
TS5 mun mmm SED NS NI EED EID EED MIS NN EES BN EED EEE W R S e s mes e e em O
August, 1954 13
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The jarring shccks of gunfire . . .t

insidious dampness of salt spray . . .

globe-girdling distances and static!

. )

et
e

e AN \\\\ National radio receivers have taker

pumshmepi“lﬂ(e/l'ﬁs ,'54 hquﬁ\day{ monihmmh on board 9 out of 10 Navy ships.
/" N +|oréa| tad:o\sqmpmenf has also served the Army,

the '?f\’ll Ae’?omathcs‘*@dmlﬁi\s\frahon, industry, the Kon-Tiki
f; Expee!}nhon ahd radio amateurs throughout the world.
Onfi( a ba :l(grour%d like this — unmatched by any other
high-fidelity manufacturer — could produce the magnificent new HORIZON d

Criterion AM-FM funer and inter-matched amplifiers.

lonoer 1 tonrovivn .
National

FOR COMPLETE SPECIFICATIONS WRITE DEPT. RN-85.

www americanradiohistorv com
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20-WATT AMPLIFIER $84.95 (SIZE: 144" x 4")

To surpass the present high level of amplifier. design,
National proudly introduces new power amplifiers with a
revolutionary new output circuit employing unity coupling.

With unity coupling, the output transformer is no
longer required to supply the coupling between output
tubes for distortion cancellation as in normal push-pull
circuits. Instead, the transformer supplies only the imped-
ance matching between the tubes and the speaker system,
thus eliminating impulse distortion created by trans-
formers. Music is reproduced with an unclouded trans-
parency — at all listening levels — never before achieved!

The HORIZON 20 is a 20-watt amplifier with a total
harmonic distortion of less than .3%, and total intermodu-
lation distortion of less than 19, at full rated output.
Frequency response is ==.1 db 20 cps to 20 kes., =1 db
10 cps to 100 kes. Power response at rated cutput is
==.15 db, 20 cps to 20 kes. Hum and noise is 80 db below
rated output.

BAS
s TREBLE

o
@9

——

A 5

PREAMPLIFIER-CONTROL UNIT $49.95

The HORIZON 5 achieves a new high in frequency
response (=1 db, 20 cps to 100 kes) and voltage output
{up to 10 volts) — a new low in distortion {less than .29,
harmonic, .39, intermodulation)!

Four inputs, 7 record equalization curves, a loudness-
volume control and bass and treble controls are provided.

Entire unit slips quickly, easily into either the tuner or
20-watt amplifier.

SELECTOR
earar
a1

Counness:

frl

ORI 7

AM-FM TUNER $169.95 (SIZE: 16l4" x 734")

Never before a tuner so versatile!

You can enjoy full-band AM!

You can listen to matchless, drift-free FM!

You can hear both at the same time, using dual sound
systems!

You can receive revolutionary new binaural broadcasts
as they are made available in your area! Two gain controls
and separate tuning condensers are provided.— one for
AN, one for FM!

Exclusive Mutamatic FM Tuning eliminates all hiss and
noise between stations, so annoying when tuning con-
ventional tuners! Stations leap out of velvety silence —
stay locked in automatically! Superior design eliminates
dritt.

An exceptional capture ratio rejects all unwanted sig-
nals up to 80% of the strength of the desired signal.
The FM sensitivity proves the name — "the Criterion’' —
by which all other tuners are judged.

e T TREnLE
specTop ROUONTES ne

10-WATT AMPLIFIER $79.95 (SIZE: 141" x 4")

Incorporating the revolutionary new unity-coupled cir-
cuit in a ID-watt amplifier design, the HORIZON 10
offers performance never before achieved at such a
moderate pricel

The built-in preamp-control unit offers a choice of 3
inputs, 3 record equalization curves, a loudness control
and separate bass and treble controls.

Harmonic distertion is less than .5%: intermodulation
distortion, less than 29, at rated output. Frequency re-
sponse is == db, 20 cps to 20 kes.: power response,
=+2 db, 20 cps to 20 kes. Hum and noise are better than
70 db below rated output on high-level inputf, better
than 50 db on low level input.

NATIONAL CO., INC., 61 SHERMARN ST., MALDEN 48, MASS.

www americanradiohistorv com
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me BACKSTODP

STOPS co-channel and adjacent-
channel interference caused by
rear signal pick-up!

Highest front-to-back ratio ever built into an antenna!
No rear pick-up; eliminates “venetian blinds”!
Largest screen area: 70 square feet!

Very high all-channel gain. Incorporates basic
Champion design, including Tri-Pole, with additional
elements!

® Completely preassembled!

Table of

Front-to-Back Ratiss
(Relative Voltaged A Disol
FrouricBach "Guln Abave Tuned Reference Dipole
Channels Ratios i EEEEE e
2 9:1 E = ==
3 10:1 = : E
4 A S SSES
— g 240 |55 12 O = ==
5 200 | WLUNANS oot e
'IE:.'I- 3 Channel 5 T -
Only Low Band channels IMFORTANT . . . don't be misled by polar
shown, since co-channel

pottarns representing relative POWER. Remem-
interference is not encoun- ber, power is the square of voltage. All
tered on High Band Chaane: Master polar potterns are presented
channels. in relat've VOLTAGE.

MR

model na. 326'2
VHF-UHF antenna

$6390 fist

2 radical new antennas
by CHANNEL MASTER

The most beautiful antenna

ever made! The only

indoor antenna featuring powerful
outdoor design principles —
Bow-Tie and Screen.

DESIGNED FOR POWER!

On UHF: For primary and secondary areas. In many
cases, performance is equal to actual outdoor installa-
tions. Good directivity on al channels.

On VHF: ideal in areas of strong VHF signals.

STYLED FOR BEAUTY!

Designed by a well-known industrial designer, the
WONDER BOW is proof that indoor antennas can be
beautiful as well as powerfil. Wins customer approval
on beauty alone!

Goln ABove Tuned Reference Gipols

The first gain ff Gold and black

figures ever to
be published model no. 416

for an indoor i Silver and b’ac’(
antenna! ; ———— model no. 417

SIS

O

CHANNEL MASTER CORR. ¢ cvvivie, n 1

)
o

<" The World's Largest Manufacterer cf TV Antennas Copyright 1954, Channel Master Corp.

* VHF-UHF
indoor
antenna

ffZZ;::-~“~‘-~mmm-_j’

\\-._._N.._,-._.

$835 list \\ i

{ §

Write for complete technical litercture.

*Pat. No. D-1715¢0
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GOOD JOBS AWAIT THE
TRAINED RADIO-TV TECHNICIAN

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

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

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 to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

- Audio Oscillator

Signal Generator

National Schools Training is All-Embracing
National Schools prepares you for your choice of many
job opportunities. Thousands of home, portable, and auto
radios are being sold daily—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are
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 o 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
lessontexts used byresi- -
dent students in our
modern and complete Television broadcast studlos lab-
oratories and classrooms' -

August, 1954

T.R.F. Receiver

ADVANCE! Raise your earning power-learn
RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD
HOME TRAINING ¢TOGL

You also
receive this
Multitester

" Superheterodyne Recziver

LEARN BY DOING
Youreceiveand keep all the
modern equipment shown
above, including tubes and
valuable, professional qual-
Nafional Schools’ new, ity Multitester. No exira

illustrated Book of Oppor- ~ charges.
- tunity in Radio-Television-
Electronics, and an actual
Sample Lesson. No cost—
no obligation. Use the
coupon now—we'll
answer by return

FREE! RADIO-TV BOOK
AND SAMPLE LESSON!
Send today for

airmail.
APPROVED FOR
VETERANS ;
AND Both -
NON-VETERANS ﬁeSIdeg: t:lnd
ome Study
Check coupon below Courses Offered!

LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905
IN CANADA: 811 W.HASTINGS STREET, YANCOUVER,B.C.
GET FACTS FASTEST! MAIL TO OFFICE MEAREST You!
(malil in envelope or paste on postal ca~d)
NATIONAL SCHOOLS, Dept. RH-84
4000 S, Figueroa Street 323 West Polk Street
Los Angeles 37, Calif, Chicago 7, 111

1

|

|

|

1 Send FREE Radio-TV Electronies book and FREE sample
I lesson. No obligation, no salesman will call.
i

1

i

|

1

NAME BIRTHDAY. 19_

ADDRESS

CITY. ZONE STATE

[ Check here if interested in Resident School Training at Los Angeles.
»’ETERANS Give Date of Discharge

17
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Speclally Desngned for
Operating Standard A.C.
Electric Shavers in
Automobiles, Buses,
Trucks, Boats, and

Planes.
o
Keep in -h{

Glove g
Compartment' -\\j
E
S PLUGS INTO d B
~ CIGARETTE LIGHTER $ 95
RECEPTACLE 1 2

ON DASH

AP AP X

LIST PRICE

\2
%
_ :
Wt | AL T | us '§
CvoiTs | eocyces | WATTAGE | PRICE i3

6-SPB 6 115 volts 13 1295
12578 12 ns 15 128

for changing your
storage battery
current to A, C.

secseliald

ELECTRICITY

Plugs into
Cigarette Lighter
Receptacle on Dash

32239

LIST PRICE
ATR INVERTERS . . .

especially designed for operating
B standard 110 volt A. C. .
- B TAPE RECORDER

in_your own car!

>> s i

® WIRE RECORDERS
o DICTATING MACHINES
o ELECTRIC RAZORS

See goun jolblber on anite factory today z
for complete information i
AMERICAEL ELEVISION & Rapio Co.

Stuce 1937
INT PAUL 1, MINNESOTA U.S. A

¢ b b

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE SIZZLING TRIAL of the ultra-
highs, repeatedly delayed by the Army-
McCarthy dispute, completely cap-
tured the limelight in Washington,
when Senator Charles Potter was able
to rap the gavel.

Tagged as a hearing of even more
import to the public than the ram-
bling argument in the caucus room by
many, including the eminent Senator
from Michigan who had been named
to serve as chairman, the sessions
teemed with fiery, explosive testimony
that underscored the impact of the TV
probe.

Sparks began to fly on the very
first day, when Madame Commissioner
Frieda Hennock, in a startling out-
burst, accused the Senate of pressur-
ing the Commission on oking grants.
“If you want me to tell you the truth,”
she fired away, “when you Senators
call this Commission to tell us to hurry
up and give us television in our com-
munity, and give it to us tomorrow,
and in the most unethical manner
known to man. . . . I am ready to cry
and give up.”

Describing typical irksome condi-
tions, Miss Hennock scolded the Sena-
tors for permitting applicants to come
in after office hours to file and not al-
lowing anyone to compete for the spe-
cific channel involved, or she said, ask-
ing that two companies be merged
without letting the public know about
the merger. When a u.h.f. operator
defended the Commission for its fair
and honest treatment, Miss Hennock
said that she was pleased to hear this,
but upset about needling by the Sena-
tors. “I had no intention of serving on
a dishonest Commission, if I'm an hon-
est woman, and I didn't want to see
the Commission get all the blame,”
the attractive member of the FCC
lashed out.

Warning Congress that any freeze
on the present bands or an all-out
shift to the higher frequencies would
be suicidal, Dr. Du Mont emphasized
that such a move would cost the pub-
lic millions and millions, and jeopard-
ize the entire telecasting operation.

Reviewing the present situation, Dr.
Du Mont told the Senators that cur-
rently we have two strongly en-
trenched national television networks
and two relatively weak networks. In
addition, he said, we have a group
of very strongly entrenched high-

www americanradiohistorv com

power v.h.f. stations and a group o
relatively new low-power stations.
Economic self interest has promoted
the affiliation of the v.h.f. stations with
the two stronger networks, and the
weak u.h.f. stations have had to af-
filiate with the two weaker networks
or forego network programming. In
addition, the two weaker networks
are not in a position to strengthen
their programming to a competitive
nature, Dr. Du Mont added, because
of the inability to reach established
audiences in the key markets of the
country. Thus, the present situation
breeds itself so that the strong are
becoming stronger and the weak are
becoming weaker.

THREE PROPOSALS to solve the
problem were offered. The first sug-
gested that each of the networks be
required to make primary affiliates of
certain u.h.f. stations. In the first 100
markets in the country, the four net-
works would take turns in affiliating
u.h.f. stations exclusively wherever
less than four v.h.f. stations exist in
any one market. Under such a plan
each network would have approximate-
ly the same number of affiliates in
both v.h.f. and u.h.f. as would each
other network in these first 100 mar-
kets. The second proposal involved
regulation of telecasting stations in re-
gard to source programming. In this
plan, each station would be required
to relinquish to a network on demand
25% of its networking class A time,
25% of its networking class B time
and 25% of its networking class C
time. Such a move, it was said, would
also provide more and better programs
to uwh.f. stations and more and bet-
ter outlets for the weaker networks.

The third alternate plan suggested
by Du Mont was an incentive type. In
essence, the suggestion allows the net-
works to have an additional wholly-
owned station for each seven primary
w.h.f. affiliations maintained, with a top
limit of eleven stations to be owned
by any one network. Such a plan, it
was felt, would result in the success-
ful promotion of major network affilia-
tions for many u.h.f. stations and ac-
cess to v.h.f. stations for the weaker
networks.

Answering the often-repeated query
—when will the megawatt powers au-
thorized by the Commission be avail-

RADIO & TELEVISION NEWS
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Accept no substitutes.
There is a Sprague
Distsibutor in every
sales area in the
United States. Write
for the name of your |
nearest source of sup-~
ply today.

¥ Tredemark

Tiny, tough, dependable . .

Insist on Sprague
CERAMICS

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

SPRAGUE

August, 1954

YOou DON'T NEED A FUR
COAT; JUST SPRAGUE
CAPACITORS !

 Don't BeVague... Insist on SPRAGUE

Insist on Sprague
TWIST-LOK* 'LYTICS

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

www americanradiohistorv com

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

*Distribufors’ Division of Sprague Electric Company

WORLD’S LARGEST ,
~ CAPACITOR MANUFACTURER

Insist on Sprague

| BLACK BEAUTY® TELECAPS®

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

on a 10 foot te'evision mast
PERMA-TUBE supports it safely!

Place a 10 foot length of 14" x 16 gage (.0657) wall
Perma-Tube tetween two tables. so that 6 inches rests on a
table at each end. Place & 200 pou nd weight at the center point.

What happers? Tests prove that Perma-Tube will support
this 200 pounid weight with a minimum of deflection and
permanent set.

Other materials show serious degrees of permanent set.
Why? Because :hey are not made from the special strength
J&L steel that is used to form Perma-Tube Television Masts.
And too, Perma-Tube is coated with a metallic vinyl resin—
inside and out.

What do the strength and corrosion-resistance of Perma-
Tube mean t> you? They mean protection for your work

and your customers. Freedom from damage due to storms

... better reception from the s=ts you install . . . insurance

for your reputation . . . incrzased business and profits

for you.
Only GENUINE Perma-Tube supports 200
pounds with a minimum of pevmanent set... ,J 8(l_

accept no claims from substizute materials. M
Look fer this Perria-Tube Brand.

Make this test yourself. Compare Perma-Tube
with any other masts—steel or aluminum.
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able in transmitters—a G-E spokes-
man said that within two years, at the
most, such high-powered gear should
be ready. Currently, amplifiers can be
used to boost the erp of equipment to
at least 250 kilowatts.

Extolling the intensive experimenta-
tion and exploration carried on by
RCA, executive vice-prexy Wally
Watts testified that thus far his com-
pany has spent 16-million dollars in
developing the ultra-highs. Noting that
for most of the low-band TV broad-
casters, years passed before their in-
vestments became profitable, Watts
added: ‘“We see no reason why those
who today are pioneering on uh.f.
should expect that their path will be
easier in this comparatively new field
than was the experience of v.h.f.
broadcasters. His brief also revealed
that plans for a full-scale field test of

a new method to extend coverage of

u.h.f. stations in shadowed areas have
been formulated. This system will use
a low-power auxiliary transmitter and
will be installed near Vicksburg, Mis-
sissippi, in cooperation with WJTV,
Jackson. The sender will be located
about 30 miles from the station’s main
transmitter, and is expected to pro-
vide improved service for areas in
which reception is now shadowed by
geographic elevations.

Some of the broadcasters insisted
that the only solution appeared in an
eventual move of everyone to the
higher bands. One of the owners of
WCAN-TV, the channel 25 station in
Milwaukee, said that present v.h.f.
operators should, within the next five
years, go upstairs. This he felt, would
conclusively resolve the intermixture
difficulties, permit set makers to con-
centrate on one type of chassis and
also eliminate all public confusion. In
Milwaukee, the Senators were told,
viewers have invested over $30-million
in conversions, and at present there
are 300,000 receivers capable of pick-
ing up the high-band stations.

THE POSITION of the set manufac-
turer was explained by RETMA’s
president, Glenn McDaniel. He re-
ported that the receiver makers feel
that the u.h.f. band will open a new
era of broadcasting and a much wider
market for the industry’s products.
But, he emphasized, repeating the
warnings of others, the way of a
pioneer is not easy. In broadcasting it
has always been difficult to launch a
new service because of the interrela-
tion of programming and set circula-
tion, it was noted. Thus, in this sense,
the experience of other broadcast serv-
ices should encourage the u.h.f. broad-
casters in their present programming
and financial difficulties.

Reporting on the critical statements
now in circulation that the set pro-
ducers have made too few all-band
models, the association head said that
actually for awhile industry was opti-
mistic and made many more combo
sets than it was possible to sell. The
present sjtuation is such, he added,

(Continued on page'113)
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Jts no

secret

Professionals use Pitkérzﬁg /é/t/f_z?& Cartridges

You're in the best of company if you use a Pickering /#2:£72 Cartridge. You have this in common with:

1. Leading record companies who use Pickering Cartridges for quality control.
2. Leading FM/AM good music stations and network studios.

3. Leading manufactuarers of professional equipment for radio stations, record-
ing studios, wired music systems and automatic phonographs, who install
Pic’wring Cartridges for the maximum rperfozrmance of their equipment.

_/!’éz Pickering /#4272 Pickups are the Choice of Recording and Broadcast Engineers!

“All modern disc recordings are made with /JHGER?
cutters. Within the geometrical and mechanical lim-
itations of recording and reproducing equipment, a
Pickering Pickup will re-generate an exact replica of
/@é}t/f:'/?d cutter response to the original program of
music, speech or sound. This is a fundamentally in-
herent characteristic of the Pickering Pickup, sup-
ported by basic electromagnetic theory and countless

precise laboratory measurements. This is why Picker-
ing /&/Wd Pickups provide the most nearly perfect
coupling possible, between reproducing equipmen:
and original program. This is why they sound cleaner
... less distorted.

“Through the medium of the disc material, the re-
producing system is effectively driven by the cutter
electrical response itself.”

@ PICKRERING and company incorporated ¢ OQceanside, L.I., New York

PICKERING PROFESSIONAL AUDIO COMPONENTS

@ Go Wonde wohe can\foeas\ e ﬂ%?ﬁ/%&”

. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature write Dept. C-5.

Augqust, 1954
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In o quiet room at Bell Laboratories an engineer scales off the distance
between two condenser microphones during a calibrating test. Able to

measure air pressure variations of a few billionths of an atmosphere, such
microphones play a cruzial role in the scientific siody of telephone instruments.

Those small cylinders facing each other
are condenser micrecphones—measuring tools
that play a vital part in making your tele-
phone easier to hear and talk through.

They are being calibrated by an engineer
at Bell Telephone Laboratories to give ex-
tremely accurate information on the kind of
sound your telephane company handles.
Armed with these vital fundamental data on
what sound s, Bell Laboratories scientists

BELL TELEPHONE LABORATORIES

Improving America’s telephone service cffers careers for creative men in scientific and technical fields.

SOUND STEPS ON THE SCALES

devise the instruments and equipment that
transmit it best.

At Western Electric, manufacturing unit
of the Bell System, a condenser microphone
“listens” as your ear would listen to every
telephone before it goes into service. The
condenser microphone is but one of many
precise tools that Laboratories scientists
have developed to make telephone service
better and more economical.

RADID & TELEVISION NEWS
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Its New! JYearsinDeve opmenf
=NOW READY FOR }’00.’

Mew Equipment! ew Lessons! Enlarged Course!

SPRAYBERRY PRACTICAL TRAINING iIN

RADIO-TELEVISION

3 NO OBLIGATION TRAINING PLANS

You hav: NO MONTHLY PAYMENT CONTRACT to sign
... pay for this outstanding training as you learn!

The corapdete facts are so big and so important to any man seeking
traicing in Fadio-Talevision that I urge you to mail the coupon be-
low at omee for my big all-new 56 page FREE CATALOG and
FREE 3amble Lesson. Get the full story of this remarkable new
,,.‘J fenk L. Sprayberry and up-to-the-second Training Plan. You'll read about my 3 NO
Prasifent Spreyberry  OBIIGATION PLANS or “packaged unit” instruction for both
Acd:2my of Radie beginne=s and the experienced man. You'll learn how I can now
predare you in as little as 10 MONTHS to take your dlace in this fast moving big money
ind istry as & Trained Radio-Tdevision Technician. You'll see that you take no risk in
enrolline for my Training because you DO NOT SIGN A BINDING TIME FAYMENT
CONTRACT. I have been trainig successful Radio-TV technicians for 22 years . . . I can
Srapare you, too, to get into your owa profitable Service Shop or a good paying job,
tven :f ycu have no knovledge of Radio-Television. Mail the coupon ... I rush full
miornation FREE amd witiout obligation. (Nc¢ salesman will call.)

NEWEST PRACTICE AND TRAIN AT HOME
DEVELOPMENTS WITH 25 NEW KITS OF EQUIPMENT

You get valuable practical experience in construction. test-

Y ing and shop practice. You build a powerful 2 band superhet

Your training cove radio, the all-new 18 range Sprayberry multitester, the new

ars U M F, Celor Sprayberry Training Television receiver, signal generator,

| . . _ tlgnal tracer and many other projccts. Aill ecguipment i8

Television, F M, yours to use and keep . . . and vou have practically every-
Oscillosco pe thing nceded to sct up a Radio-Television Serv:ee Shop.

OF RADIG

TR
“““‘Q%y

'

S e igh " All your training iIs IN YOUR HOME in apare hours.
ervicing, Hig - Keep on with your present job and income wkile learning.

Fi R I help you earn extra spare time money while vou learn. If
de ty Sound you expect to be in she armed forces later, there i8 no better

and Transistors. | preparation than practical Sprayberry Radio-Television
training. Rush coupon below for all the fasts—FREL!

SPRAYBERRY ACADEMY OF RADIO

111 NORTH CABAL STREET, DEPT. 25-M, CHICAGO &, ILLINOIS

SPRAYBERRY ACADEMY OF RADIO  MAIL THIS COUPON FOR FREE
Dept.25-N, 141 N. Canal St., Chicago 6, 1l FACTS AND SAMPLE LESSON
Please ruzh dl information on your ALL-NEW Radia-Television Train-

ing Plan. | \rnderstand this does not obligate me and thot ra sales-
moan will =alEupon me. Include New Catalog and Sample Lesson FREE.

RE CATALOG AND
SAMPLE LESSON

Fush ceupon for my cat:log
““How -0 Make Mcney in

o R O D it s oY

€. qge.
Fadio-T2levision”. PLUS an Plain 5
aetual sample Sprayberry
Les:on withcut obligaticn—-A.LL Address.
FREE. Mzl coupon NOW!
- === I City. i Zone State
u s 5 = - e e A A - S
Augusi, 1954 23
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' SYLVANIA

T

: Bettrer Contrast! P ACKED :
f ~ Longer Life! : ,
Availability!

Hnn

PROFITS!

Interested in new sales records? You'll be heading in that
direction when you replace old picture tubes with new Sylvania
Aluminized Tubes.

Sylvania Aluminized Picture Tubes give terrific performance.
They make old sets better and brighter than new by providing whiter
whites—blacker blacks . . . a 6-times better picture contrast.

Sylvania Aluminized Picture Tubes are now available in most
sizes for all popular TV sets. In other words, with Sylvania
Aluminized Picture Tubes, you give your customers the best possible
buy and the best possible service, including a full one-year warranty.

Remember, millions of set owners see and hear about Sylvania
Picture Tubes on the nation-wide weekly television show
“Beat The Clock.” They know that they are famcus for quality
and dependability. For full details about aluminized tube
replacement, write for Sylvania’s “Aluminized Picture Tube
Replacement Guide.” Address: Dept. 4R-3508, Sylvania NOW!

Sylvania Electric Products lnc./@ylﬁio Broadway, New York 19, N. Y.

/! }\; /.
| A/ =
”'l r(H University ":':vS:rn:iﬂiiisnygl:'nsr;faCEcxlteif;ii;e(cS(;::j:!)Ak;i}reuI, P. Q.
e l\\ H LIGHTING + RADIO « ELECTRONICS « TELEVISION
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Letme send you FREE
he entire story

Just fill out the coupon and mail it.
1 will send you, free af charge, a
copy of ““How to Pass FCC License
Exams,” plus a sample FCC-type
Exam, and the amazing new hook-
Iet, ‘“Money-Making FCC License
information.””

S e 1]
Radio Operator

Tells where to apply J
and take FCC exami- :
nations, flocation of £ ]

examining office, scope
of knowledge required,
approved way to pre-
pare for FCC exami-
nations, positive nieth-
od of checking your
knowledge before tak-
ing the examination.

S

CARL E. SMITH, E.E,
President

1 can train you to pass your FCC
License Exams in a minimum of
time if you’ve had any practical
radio experience — amateur, Army,
Navy, radio servicing, or other. My
ime-proved plan can help put you,
too, on the road to success.

i s s

muzmg Booklet FRE

TELLS HOW

Our Amazingly Effective
JOB-FINDING SERVICE
Helps CIRE Students Get Better Jobs

Here are a few recent examples of Job-Finding results

GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS
“your ‘Chief Engineer’s Bulletin’ is a grand way of obtaining employment for your
graduates who have obtained their Ist elass license. Since my name has heen on
the list | have received calls or letters from five stations in the southern states, and
am now employed as Transnitting Engineer at WM MT.”
Elmer Powell. Box 271, Sparta, Tenn,
GETS CIVIL SERVICE 0B

“{ have obtained a position at Wright.Patterson Air Force Base, Dayton, Ohio, as
Junior Electronic Equipment Repairman. The Employment Application you pre-
pared for me had a lot te do with my landing this desirable position.” .

Charles E. Loomis. 4516 Genessee Ave.. Dayton 6, Ohio,

GETS AIRLINES JOB

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

vided you
examination
| days after ©

If you have had any practical experience—
Amateur, Army, Navy, radio repair, or
course. experimenting

TELLS HOW "~ Employers make

ompletin

OURS 1S THE =7
. (S]'PULDYY EOCL‘JRMSE ;“Due tfof yuufr 'Joh-lﬁlndmgthService. | ha\ae'beon getting
many offers from all over the country, and have taken a
JOB OFFERS lee These i EILHEICIEIZ §I_L¢P- Job with Capital Airlines in Chicago, as Radio Me-
I IES FCC-TYPE chanic.

to Our Graduates Every Month | WATH ALL LES: Harry Clare, 4537 S. Drexel Blvd., Chicago, Hi.
Letter from nationally-known Airlines, “We would also appreciate if vou would place | SONS AND Fi-
l‘hlt following additional advertisement in your butletin—Wanted—=Superintendent of NAL TESTS. Your FCC ticket is recognized by employers
Comnumications . . . Salury $666.66 per month.” | in the electronic field as proof of your tech-
Letter from nationatly-known airplane manutacturer. *‘We need men with electronic | nical ability.
training or experience i radar maintenance to perform operational eheck-out of radar
and t?ther electronies systems . . . starting salary . . . amounting to $329.33 per E
month.”’ i 1

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

HERE'S PROOF FCC LICENSES Are OFTEN SE-

Get All 3 FREE
MAIL COUPON NOW

———— e e et e — o — — — —
CURED IN A FEW HOURS OF STUDY WITH i CLEVELAND INSTITUTE |
OUR COACHING at HOME in SPARE TIME OF RADIO ELECTRONICS §
Name and Address License Lessons Desk RN-67 |
Lec Wort
c?%!cé};gwi}smre St., Bakersfield, Calif. 2ndiRHONe 3 ‘:9A%0d Eucli:i %ldg..NCleveland 3, Ohio i
iffor o t . i
g iffo [0){5, B%nia, iy 1st Phono 20 ress to Desk No. to aveid delay) I
raneis X, Foerch Ist P T want to k how I t my F icket in a mini i 3
o 38 Beuclor Pl Bergenfield. N, J. ot Phone 38 L e e g ottt |
/S[LL B(:,n H. Davis Ist Phone 28 not cover exams for Amateur License), as well as a Sample I"CC-type exmn '
Alilen'-tNSDelhtgelFlmoscve"' Lebanon, 1. I and the amazing new hooklet, **Money-Making FCC Livense Information,””
oW e T RIS EssomaidoaCaiih 2nd Phone 23 I Be sure to tell me about your Television Engineering Course. %
— : 1
CLEVELAND: INSTITUTE OF RADIO ELECTRC !
“CARL E_SMITH, E. E., Consulting ‘Engineer, President I
Desk PISWya— 4900 Euclid Bldg., Cleveland 3, Ohio I

August, 1954
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: Gun made of best grade non-magnetic
steel. :

Glass bead type assembly is stronger
both mechanically and electrically—gives
#reater protection-against electrical leak-
ge.

. Rolled edges in gun minimize corona.

* Custom built stem with greater spacing
botween leads assures minimum leakage.

Low resistance of outside conductive
coating minimizes radiation of horzzontal
oscﬂiator sweep frequency.

Double cathode tab provides dauble
protection against cathode circuit faglure.

Sefected screen composition resists bum—
ing (X pattern). :

Rigid cantrol of internal conductive éoat-;‘ 5

ing pmvxdes utmostservice rehabnlmy

Deslgneﬂ for use with single or double

field ion trap designs.

Onie-piece construction of parts assures .

better afr#iment,

Maximum dispersion of screen coating :

assures uniform screen distribution,

Tung-Sol makes All-Glass Sealed Beam
Tamips, -Migiaiare Lamps, Signal Flashers.
Ficlere Tuhes; Radio, TV and Special Pur-
s J:lectron T Lbes and "ien:-\:onductor

Fracucts,

TIN50 J:LECTRIL 1N Mk 4,
T Rales e Atlnrtu Chicago,
Colmbaus, \C'.Ih-'\el' City ' (Las CAngels),

Linlins, Denver, Detroit, Mewark, Seatihs.
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JAMES R. BUTLER has been appointed
director of advertising and sales pro-
motion for Magne-
cord, Inc., Chicago
manufacturer of
magnetic tape
equipment.

In his new posi-
tion Mr. Butler will
direct all relevant
activities pertaining
to the three divi-
sions of the company covering mag-
netic tape equipment for amateur, pro-
fessional, and commercial use.

He formerly served as merchandis-
ing and eastern sales manager for Ray-
theon and prior to that was field sales
manager and national promotion man-
ager for Free-Westinghouse and New
Home.

GRAMER TRANSFORMER CORPORATION
of Chicago has purchased the HALL-
DORSON TRANSFORMER COMPANY of
Chicago, a subsidiary of CHICAGO
STANDARD TRANSFORMER CORPORA-
TION. No basic personnel changes are
contemplated and the complete line of
transformers formerly manufactured
by the new subsidiary will continue to
be available. ... A group of employees
has purchased BARNES AND REINECKE,
INC., Chicago design, research and de-
velopment engineering firm. . .. INTER-
NATIONAL RESISTANCE COMPANY has
announced that its wholly-owned Cali-
fornia subsidiary, formerly the GOR-
MAN MANUFACTURING CORPORATION,
will now be known as IRCAL INDUS-
TRIES. . RADIO CORPORATION OF
AMERICA has established a separate
division devoted solely to the manufac-
ture and sales of its home TV receivers
and another division for radios and
phonographs. ... WINSTON ELECTRON-
ICS, INC. has been organized in Phila-
delphia to design, produce, and market
test instruments for electronic service
and industry. Initial production will be
devoted te color TV test equipment.

. ALLEGRO ELECTRONICS CORP. has
been established at 226 New York Ave.,
Huntington, L. I. to design and manu-
facture a complete line of phonographs
and AM-FM-phono console music sys-
tems for the home. James Manfredi is
president and Carl D. Volpe, vice-pres-
ident of the new firm.

PR )

MICAMOLD RADIO CORPORATION of

Brooklyn has opened the first of its
two branch factories being built in

- | Tazewell, Va. The new site occupies

70,000 square feet of space. When both
plants are in operation approximately
1000 persons will be employed. ... U. S.
ENGINEERING CO. has just completed

wwWwW americanradiohistorv com

a new plant at 521 Commercial St. in
Glendale, California. The firm makes
a line of printed and etched circuits.

. CONDENSER PRODUCTS COMPANY
of Chicago has expanded its production
facilities by taking over 150,000 square
feet of space at its parent company’s
NEW HAVEN CLOCK & WATCH COM-
PANY, New Haven plant. . .. Plans are
under way to build a 210,000 square
foot plant in Williamsport, Pa. which
will be used as a centralized packaging
area for the radio tube division of
SYLVANIA ELECTRIC PRODUCTS INC.

JENSEN INDUSTRIES, INC. has

moved its factory and office headquar-
ters from Chicago to Forest Park, a
west side suburb of Chicago. The new
facilities are at 7333 W. Harrison
Street. . . . POTTER & BRUMFIELD is
adding a new, 20,000 square foot all-
aluminum building to its main plant in
Princeton, Indiana. It is expected to
be ready by September 1st. ... YARD-
NEY ELECTRIC CORPORATION, New
York battery firm, has purchased a
building at 40-46 Leonard Street in
New York. The five-story building has
been renovated and will house all of
the company’s activities. ... DELTRON,
INC. has recently moved its manufac-
turing facilities to larger quarters at
2905 N. Leithgow St., Philadelphia.
The firm was formerly located in Glen-
side, Pa.
PETER BUTTACAVOLI, technical super-
visor of the Teleset service department
: - of Allen B. Du Mont
Laboratories’ TV
receiver division, has
been promoted to
manager of field
technical services.
" His new respon-
. sibilities include the
. administration of
technical services,
education and service training on a
national basis, and customer relations.
Field service representatives will re-
port to him in his new capacity.

Mr. Buttacavoli joined the company
in 1951, prior to which he was associ-
ated with Western FElectric for ten
years.

* * *

DANIEL NEWMAN has been named as-
sistant director of service for CBS-
Columbia. He will be responsible for
operations of district service managers,
customer relations, and supervision of
the company’s technicians’ training
program. ... MARSHALL L. REMUND is
the new jobber sales manager of Jen-
sen Industries, Inc. . . . Syntronic In-
struments, Inc. has appointed BERNARD
S. CAHILL vice-president and chief en-
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60 MORE RADIO-TV ITEMS IN
YOUR “"HARDWARE SUPERMARKET!

see them N
; N :
in the ).
= A\
E= ?_?_ % N
= = '\\
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= = \
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with the exclusive

HINGED COVER
PLASTIC BOX

COVER CANNDT EE LOST

| \\ —
| 2 L Y igiry o -
0 MARDWAR:

RE Depy -
RE Oepy
i Eﬁ- c ¥
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\\'-’\ \\ X :S” ”“\‘\\\;{\\{: |
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Serve yourself .. . it's faster ... it's easier!

KRRk Cnielisr izl g

* {, @ RRRREY PREERTARNA
| TELSRELEE T T T i Because you liked the ease and convenience of G-£s “hardware supermarket,” € more
' 7 ':-"-v—‘_':_‘_'-:“l;_mﬁ-'“—'—'l' Tl popular items have been added to the 240 already included in the G-C 50 Line.

‘.,.\','\
I

And remember—only 6.C has the Hinged Cover Plastic Box...the one box that's

handiest for stocking your hardware, the one that's easiest to find and the one that’s

i M reusable in 50 maay ways when you're through with it!
' TLLL)
T ¥
‘““‘u

WRITE FOR your
free copy of the tig G-C Catalog.
Send postcard tcday!

BUY WHERE YOU SEE THIS G-C DISFLAY!

Partial List of 60 New G-C 50 Line Hardware Products

Pilot Light Sockets © Banana Plugs ® Auto Radio riardwore © Phone Jacks @ Alligator Clips
Test Prod Tips * Spade Lugs ® Minioture Sockets ® Test Prod Chucks @ Phone Tips . . . mony others

GENERAL CEMENT MFG. CO.
904 TAYLOR AVENUE ¢ ROCKFORD, ILLINOIS
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BUY DIR;

AUDIO PRODUCTS CO.

UOLL!

|niroduc|ng th—'- I.ATEST DESIGN

X cnngmnc TUNER

CHECK THESE OUTSTANDING FEATURES

4V

tuning meter. Each tuner calibrated in

microvolts for diect reading of signc!

strength.

with FM antenna and amplifier.
H Sensitivity 3 microvolits
3 quieting.
A.F.C. with disabling switch.

with 20 DB

Not a kit. Completely wired, ready ta use

of

* New, compact, low design. Only 54" high.

Matches Jatest bookshelf amplifiers.
¢ Voltage regulator tube for addsd stebility.
e Newly designed front-end using 6BQ7 tube.
» Dual simultaneous avudio output—-high and

FM Tuner‘ Kit

FEEERS with AFC
14 Ibs. ; 5 $58.50

low impedance.

Ultra wide range response, 20 to 25000
cycles.

Distortion less than 34 of 1%.

below program.

Beautiful golden brown metal coblne' com
ole’e|y enclosing tuner.

5Y4*'x19"" relay rack panel integral part of
cabinet.

Twelve tubes.

Tonz compensated volume control.

Hum 50 DB

Plus many other smaller features which muke
this tuner the hottest item since high: fidelityl

Overall size: 19 W. x 514" H. x 8%2"” D
Shipping weight: 15 Ibs.

FM/AM Tuner Kit

Shipping
Weight
1§ Ibs.

with AFC
#81

IF-6 Ampllf'er a) ;

6 tubes
Shipping Weight
3 Ibs.

5197

FMEF-3 Tuning Unit
Shlp;;l:/\zglx\;elghi $1525

For Users of Collins Tuners:

Receive $5.00 credit toward the
new FMF-3A front end! Mail us
your old front end with $13.75
and we will send you the new,
improved FMF-3A with AFC or,
remit the full amount of $18.75
and when we receive your old
unit in return a ckeck will be
mailed you for $5.00.

Collins Audio Products Co. is in no way
affiliated with Collins Radio Co.

“with
AFC

$18.75

: Collins Au.d:;’ ;ra;u:'-s Co. Inc.
FO Box 368, Westfield, N. J. Depk. RNS

| AM 4 Tunmg Umt

$z 450 Shlppmg weight:

1 Tel. WEstfield 2-4390

| L] Chromatic Tuner

! [ 1F-6 Amplifier

i
|
!
1
!

Name

{0 FM Tuner Kit [0 FM/AM Tuner Kit
[J with AFC [0 with AFC

0 AM-4Tuning Unit [ FMF-3 Tun. Unit
3 with AFC

Address

State

See weights, add shipping cost $

Check [J Money Order []
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He was formerly associated
with Pwneer "Electric and Research
Corp. JOHN S. MILLS has been
named general sales manager of Cros-
ley radio and television. . . . ALBERT G.
PEIFER is the new department head in
charge of low voltage vacuum tube de-
velopment at Federal Telecommunica-
tion Laboratories. ... ALDO LACHMAN
has joined the R. T. Bozak Company of
Stamford, Conn. as vice-president in
charge of manufacturing. . . . Jerrold
Electromics Corporation has made two

. | appointments of interest to the indus-
| try. DONALD H. ROGERS, formerly chief

engineer of Blonder-Tongue Labora-
tories, has been added to the engineer-
ing department and HERBERT JACOBS
has been named general manager for
the firm. . . . HERBERT A. BERNREUTER,
vice-president and general manager of
Simpson Electric Co., passed away re-
cently following a long illness. . . .
C. M. GRANGER has been promoted to
general factory manager of the Bendix
television division while KENNETH
BROWN has been upped to the post of
TV service manager. . . . Magnecord,
Inc. has named ROY WITTE chief me-
chanical engineer and WILLIAM F. BOY-
LAN chief electronic engineer. ... J. R.
PITTLE has been named sales manager
of U. 8. Wire & Cable Corp. . . . In-
dustrial Television, Inc. has appointed
JOSEPH WEINBERG to the post of pur-
chasing agent. . . . The appointment of
L. A, CASLER as vice-president has been

- announced by Dalmo Victor Company.

W. HAMILTON WALTER, until recently
assistant chief of the Mutual Security
Agency in Great
Britain, has been
named sales man-
ager of EKElectric
Regulator Corpora-
tion of Norwalk,
Conn.

Before joining
MSA in 1950 Mr.
Walter had over-all
responsibility as coordinator of sales
for Raytheon. A former vice-president
in charge of sales for the North Elec-
tric Manufacturing Co., he was for 18
years a top sales, staff, and line exec-
utive of Awutomatic Electric Co. of
Chicago.

ROBERT L. KLAB!N has been named vice-
president and general manager of the
: newly-created Eliz-
abeth Division of
General Instrument
Corporation.

The Elizabeth
Division consists of
the company’s facil-
ity in Elizabeth,
N. J. which is de-
voted largely to
metal fabrication and processing.

Mr. Klabin joined the company in
1935 as a cost accountant and rose
through the ranks to controller and
general manager of -the firm’s F. W.
Sickles Division plant in Danielson,
Conn.

RADIO & TELEVISIOGN NEWS
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Home Study Courses in \

ING |

offered by i

RCA INSTITUTES

Siudy Televisian Servicing—from the very source of the latest, up-to- I

the-minute TV and Color TV developments. Train under the direction
of men who a-e experts in this field. Take advantage of this oppor-
tunity to place yourself on the road to success in television. RCA
Institutes, Inc. (A Service of Radio Corporation of America),
thoroughly trains you in the “why” us well as the “how"’

of servicing television receivers.

\\\
FIRST HOME STUDY COURSE  ———-

IN COLOR TV SERVICING

Now you can train yourself to take advantage of the big
future in Color TV. RCA Institutes Home Study Course
covers all phases of Color TV Servicing. It is a practical
down-to-earth course in basic color theory as well as how-to-
do-it servicing techniques.

This' color television course was planned and desveloped
through the combined efforts of instructors of ECA Institutes,
engineers ¢f RCA Laboratories, and training specialists of
RCA Service Company. You get the benefit of years of RCA
research and development in color television.

Because of its highly specialized nature, this course is
offered only to those aiready experienced in radio-television
servicing. Color TV Servicing will open the door to the big
opportunity you’ve alwavs hoped for. Find out how easy it
is to cash in on color TV. Mail coupon ioday.

SEND FOR FREE BOOKLET

Mail coupon in envelcpe or paste on
postal card. Check course you are inter-
ested in. We will send you a booklet that
gives you complete information. No sales-
man will call.

RCA INSTITUTES, INC.

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

HOME STUDY COURSE [N
BLACK-AND-WHITE TV SERVICING

Thousands of men in the radio-electronics industry have
successfully trained themselves as qualified specialists for a
good job or a business of their own—servicing television
receivers. You can do this too.

This RCA Institutes TV Servicing course gives you up-to- °
the-minute training and information on the very latest
developments in black-and-white television.

As you study at home, in your spare time, you progress
rapidly. Hundreds of pictures and diagrams, easy-to-under-
stand lessons help you to quickly become a qualified TV
serviceman.

There are ample opportunities in TV, for radio servicemen
who have expert training. Mail coupon today. Start on the
road to success in TV Servicing.

MAIL COUPON NOW

RCA INSTITUTES, INC.
Home Study Dept. RN-854
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me
copy of booklet on:

S o o o

. 1y Cou SINT.
1 Home Study Course .n Coror TV SErvICING.

Name
(please print)
Address g S LA
City Zone State

AT AT C ARt A G RISIGRT COM
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NOW...2 SENSATIONAL

EICO SCOPE VALUES!

NEW AMAZING FEATURE PACKED

7" PUSH-PULL OSCILLOSCOPE
nly EJCO Has All These Features

VERTICAL FREQ. RESPONSE:

flat <= 2db 10 cps — 1 mc

VERTICAL SENS.: .01 volts

rirs/inch

HOR, FREQ. RESP.: flat == 0 db

1C cps — 200 k¢, —4 db at 500 ke

HOR, SENS.: .3 volts rms/inch
SWEEP RANGE: 15 ¢ps-100 k¢

3-3TEP FREQ.-COMPENSATED
ATTENUATOR elinvinates freq.
distortion, overloading.

CAYHOOE FOLLOWER inputs to

beth amplifiers

PUSH-PULL outputs in both amplifiers
RETURN TRACE BLANKING

INT. VOLTAGE CALIBRATOR

V.& H TRACE EXPANSION & CENTERING:
1.5X full scr2en without distortion,
DIRECT CONNECTION to vert. CRT plates.
PHASING CONTROL of internal 60 cps
she wave sweep.

AT FRONT PANEL: intensity mod. input;

69 cps, sawtooth outputs. KIT $79.95. WIREB $129.50.

CO EXCLUSIVE! 5" PUSH-PULL SCOPE, 425K,
Amazing feature-packed economy-priced

Wired, $79.95. KIT, $44.95.
SH-PULL V & H amplifiers. Sens: 0.5-.1 rms v/in. Useful to 2.5 mc.
EEP. 15 cps-76 kc. Z-axis intensity modulation. Dual trace positiening controls_.

> SCOPE VOLTAGE CALIBRATOR KiT
il 495K KIT $12.95. WIRED $17.95.
® Sq. wave output at power-line
freq. with full-scale readings of

1, 1, 10 or 100 V. peak-to-peak
> @ Accuracy== 5% of full-scale
on each range.

MODEL 470K

& 12V BATTERY ELIMINATOR KIT
53K KIT $29.95. WIRED $38.95. =

» CC output: 0-8 V or 0-16 V.
b Continucus current rating:
IGAat6 V. 6Aati12Vv.

D Intermittent current rating:
WAt Vv, 1243t 12V,

» Separate voltmeter & Am. )
neter. -

ow! EICO SCOOPS! |

‘ .
232K PEAK-O-PERK VTV gy o
~ "PURPOSE AC/DC Uni-Probe
i F e WIRED *49.95

KT 529.95
- * d
directly p-p voltage of complex an
m:sx:/i.s: 0-4.y14, 42, 420, 140C, 4200 Jpépo.
DC/RMS sine voltage range: 0-1.5, 5,¢13 o
150, 500, 1500 v. Ohms: 9-1000 megs. qtrrl‘
skip'ranges on every function. Calibration with-
out removing from cabinet. Zero center. Frelq.
Resp. 30 cps-3mc. 1% precision cerzmic multi-
pliers. Exceptional stability and accuracy. Com-
pact, portable (8"2 x5x5"), smart, rugged.

ific time- t Quly 1 probe
1 UNI-PROBE! Terrific time saver! Ou
= PoEV;II functions—a half-turn of probe-tin selects pC

(Pat. Pend.) or AC-OHMS! .
249 K PEAK-to-PEAK VIVM with 734" METER KIT $39.85 WIRED. $59.9
et

944 K FLYBACK TRANSFORMER AND YOKE TESTER

| HIGH VOLTAGE PROBE $6.95

Kit $23.95 wired $34.95 —
. i t of TV se
ests all flybacks and yokes, in or ou

T—isn just siconds! Detects even 1 shorted tt:jrn}
ibrati ir— ron-

usive separate calibration for air—and 1
E:)c()crL ﬂybacﬁs assures utmost accuracy. La:ﬁe
414" meter, 3 colored scales. Compact, portable

(81 x5x5"). smart, rugged.
D Y

1171K RES. DECAOE BOX KIT 519.95s 1'2'.“3? vﬁt‘zugss .

CONDENSER BOX KIT 1180K KIT
RTMnAE%AEgIESTANCE SUBSTITUTION BOX 1100K WIRED $9.95 KIT $5.50

T

#

SAVE OVER

it

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. ® 432" meter
movement in can’te
burn-out circuit.
® 1% mult. resise
tors.

221K VT¥M KIT $25.95. WIREQ
® AC & DC volts:

0" — B
@ Extends range of VIVMs
& voltmeters to 30 KV.

CATHODE RAY TUBE CHECKER
630K, WIRED $24.95 KIT $17.95

® Checks all types of TV
picture and C.R: tubes in
‘the set or carton. Bridge
measurement of peak
ﬁbeam current (proportion-
al4o screen brightness).

@ Detects shorted & open
elements.

625K TUBE TESTER KIT $34.95. WIRED $49.95.

- ® lllum,. gear-driven
- & ''Speed Rolichart.”

® New lever-action

switches for individ

ual testing of 2very

element.

® Tests all conven-

. tional & TV tubes.

"~ PIX TUBE AOAPTER

for Tube Testers $4.50.

o Checks TV picture tubes

“ while in set.

NOW! onwy “iEIE DL K11
& WIRED INSTRUMENTS Gives You
LIFETIME SERVICE &
CALIBRATION GUARANTEE’

*at less than our cost of handling (See £1CO Guarantee
Card enclosed with each Kit & Instrument).

315K DELUXE S$16. GEN. KIT $39.95. WIRED $59.95.

® Covers range of 75
ke to 150 me,

® 7 calibrated scales:
accuracy better than

® Bandspread vernier
tuning.

® 4.step RF shielded
output multiplier: 2an-
stant output Z.

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

® Complete sine
wave coverage, 20-
200,000 cps In 4
direct-reading
ranges. A

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

o Cathode follower
output circuit.

$36K MULTINETER KIT $12.90.WIRED $14.90.
826K MULTIMETER KIT $13.90. WIRED $16.90.

® 1000 /V; 31 ranges
® DC/AC volts: Zero ta
1, 5, 10, 50, 100, 500,

5000.
e DC/AC Current: 0.1,
10 ma; 0.1, 1 A,

: o Ohms: 0-500, 100 K,
= 1 meg.

Write NOW for FREE latest Ca

———— R CETE SN N Sx

Ask your jobber for FREE EICO business building decals.

360K SWEEP GEN. WIT $34.95. WIRED $83.95,
® Continuous cover«
age of all TV & FW
freqs. from 500 ke to
228 me.

® Sweep width vare
iable 0-30 mc.

® Crystal marker
oscillator, variahle
amplitude.

214K VIVM KIT $34.95. WIRED $54.95.

243 K P-P KIT $39.95 WIRED $58.95

® Large 7%2" mster,
can't-burn-out circuit.

10, 100, 500, 1000
(30 KV with HY Probe).
® 5 ohms ranges
from .2 ohm to 1000
megs.

e DC input 2 26

megs.
® 1% muit. resistors,

Large 71" meter

WIRED $29.

o Measures & tests all
resistors; .5 ohm %o 500
megohms.

e Every type condene
ser, 10 mmf to 5020 mfd.
e 0-500 DC voltage
source for capacitor
. leakage testing.

1

|

I

|

|

|

|

| ssor nc omngs & n.1 cour. KiT srass.
I 9.95.
|

I

I

|

|

® Enables rapid adjustment
of TV picture V&H linearity
without hard-to-find station
transmitted test pattern.

® Produces 16 V or 12 H
bars. Operates on TV chan-
nels 3, 4, or 5.

Prices 5% higher on West Coast. Specifications
' and prices subject to change without notice.

[
S65K MULTIMETER KIT $24.95 WIRED $29.95.

T, 555K MULTIMETER KIT $29.95
- WIRED $34.95. °
(1% precision resisturs)

® 20,000 O/V; 31 ranges,
e DC/AC/Output volts:
2-2.5, 10, 50, 2560, 1000,

000.

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

® Chms: 0:2K, 220K, 20
meg.

TRACER KIT $19.95.
IRED $28.95.

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

® Germanium crystal
diode probe responsive
to over 200 me.

o Integral test speaker,

145K SIG.
w

320X SIG. GEN. KIT $19.95. WIRED $29.95.
322K SIG. GEN. XIT $23.95. WIRED $34.95.

® Fundamentals 150 ke
to 34 mc, harmonics to
102 me.

@ 5-step band switch.

ing.
o Colpitts audio oscil
lator generates 400 cps
pure sine wave voltage.
e Permits pure RF,
m’?dulated RF, or pure
AF.

talog RH-8

Seperate Assembly & Operating Manuals supplied with each EICO KIT!
You build EICO Kits in one evening, but . . . they last a lifetime!
50% ! See the famous EICO line TODAY, at your local jobber.
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Ower-all wiew of (ha
Zameler fransmifies 1
can be used with car-:
hen wr ! ceyalol mike,

F YOUR paycheck is made out to

I plain “John X, Amateur” and not to
“Executive Vice-President Ham,”
perhaps you're unable to invest a half-
month’s pay in a commercially-built 2-
meter mobile transmitter.

Those who are not technically in-
clined can save their lunch money
until bird-watching becomes boring
and a couple of hundred bucks will put
'em on two. On the other hand, the
miniature rig to be described may offer
a constructional challenge to the fellow
who prefers the smell of hot solder to
that of the bang-tailed swallow.

The mobile transmitter shown at the
top of this page requires only 6”x3%"x
2% " worth of chassis, small enough to
mount within the glove compartment
of your car or behind the seat of a mo-
torcycle. In spite of its size, the rig
runs approximately 20 watts input to
the final 2E26, 100% modulated with
ten watts of crisp audio from its 1635
class “B” modulator. Just for kicks,
two stages of crystal mike preamplifi-
cation have been added, and there’s
space left over for spare parts plus two
bites of a ham sandwich!

Tube lineup? See Fig. 1, the r.f.
schematic. The 6X8 oscillator tube com-
bines half of a 6J6 and a pentode sec-
tion equivalent to the 6AG5. A garden-
variety 8 me. crystal plus the 6X8 oper-
ating as an overtone oscillator/tripler
delivers plenty of 72 me. fire to drive
the following 5763.

Doubling to 144 mec. is a cinch for the
5763, the output of which allows the
2E26 final to run up to 20 watts input
—approximately 7 watts output.

The series-tuned final employs screen
grid neutralization, making the tube
easy to “tame” at 2 meters.

Thus far we’ve used three inches of
the six-inch chassis. There’s plenty of
room left for the modulator, if you
have the knack of getting five pounds
of gear into a four pound bag!

Why use a crystal mike? This was
partly a matter of preference and
partly to see if it could be done in the
space available. Some hams like good
audio quality rather than the some-

August, 1954

Part 1. Construction details on a glove-compartment,

HAND

- By ROB WAGNER, W&WGD

Besedreh and Tevelopmani Lab.
Dalme - Victor- Compony

two

meter transmitter featuring class B modulation with carbon

or crystal mike and either 6- or 12-volt mobile operation.

what nasal reverberations of the aver-
age graphite button. However, if you
wish to be more practical and utilize
the carbon microphone, construction of
the rig becomes simplified and the
parts list diminishes along with the
size of the transmitter. Fig. 6 is a car-
bon mike schematic for use with the
1635 modulator.

If you like the idea of a crystal mic-

rophone, let’s proceed with the audio
lineup. A cascaded 12AX7 preamp
mounts next to the 1635 modulator
tube, delivering plenty of audio to a
12AU7 parallel-connected driver hidden
beneath the chassis with the class “B”
driver transformer. (See Fig. 2). The
12AU7 has the reserve power necessary
to provide maximum steam with good
regulation for driving the modulator
grids.

The 1635 is a modernized version of
the 6N7; zero bias allows the tube to
idle, no signal, at only 10 ma. At 10 to
12 watts peak output, the plate current
rises to just 63 ma., thus the 1635 be-
comes the obvious tube choice for this
class of mobile modulator.

Now why not use a clamp tube or
similar variable-efficiency device? Well,
in this game (and many others) you
seldom get something for nothing.
Variable-efficiency modulators provide
audio by sacrificing amplifier output
power. They're hard to beat for sav-
ings in parts, tubes, and power supply,
and if this article were describing a
“Dick Tracy” radio, that’s exactly the
kind of audio we’'d write about.

This rig, however, was designed to
poke a really respectable hole in the

WwWwWw americanradiohistorv com

ether. Inasmuch as the other guy lis-
tens to your sidebands and not to your
carrier, it figures that the more side-
band power you add to (not share
with) your carrier power, the better
he’ll copy you when band conditions get
rougher than usual.

Class “AB” could have been em-
ployed, but at a greater cost in higher
no-signal plate current, thus for mo-
bile applications, class “B’” seems to fill
the bill. And when band conditions take
a turn for the worse, it's a cinch that
the boy with audio power added to his
carrier will get the better signal report
in East Decalomania.

If you don’t care for electronic head-
shrinking, the following circuits may
still be assembled into a somewhat
larger (but certainly no less effective)
mobile transmitter.

The R.F. Section

The Oscillator: Have you ever tried
an overtone oscillator? It's a trick cir-
cuit which might oscillate 'most any-
place, often without benefit of its crys-
tal. In some instances, the overtone
oscillator has placed ham CQ's on po-
lice, aircraft, and taxicab frequencies,
resulting in considerable embarrass-
ment.

This overtone oscillator circuit seems
more foolproof than the others. No
tapped coils or tickler windings are re-
quired; the circuit is straightforward
and apparently refuses to self-oscillate.
(This one was tuned up over seven mo-
bile months ago and hasn’t needed re-
tuning since!)

Fig. 1 shows the circuit’s simplicity.

31
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=6V AHOT"

R,—10,000 ohm, 2 w, res.

Rs, Rg—22,000 ohm, V5 w. res.

R;—51,000 ohm, V5 w. res.

R,—5000 ohm, 1 w. res.

Rg, Rg—1000 ohm, 2 w. res.

R;—35,000 ohm, 2 w. res.

Ry—>51 ohm, V5 w. res.

Rc—15,000 okm, V5 w. res.

R;1,—10,000 ohm, 10 w. wirewound res.
Ri>—50 ohm, 2 w. res.

C1—30 pufd. tubular ceramic cond.
Cy—.005 pfd. disc ceramic cond.

C3—47 pufd. tubular ceramic cond.
Cy+—100 pufd. tubular ceramic cond.

Cs, Cq, C1o—.001 pfd. disc ceramic cond.
Coy—4-30 uufd. silvered-ceramic trimmer
Ci—50 pufd. tubular ceramic cond.

Cyo, C1o—25 pufd. button cond., screw mount
C11—10 pufd. tubular ceramic cond.
C1;—50 pufd. APC trimmer, cut down to 7-

vi
6x8
ve
OSCILLATOR-TRIPLER 5763 zé’;s i
24mC. r2mMC. DOUBLER AMPLIFIER
P o ) v2T f
j"ca (T 144 MC.
u e e csl, 2
== , =\, = s 1
-~ - 7T~ szzz S - )
77 |
193y, [ . b 260V. 03 > = ;
X 2 ;
c2 ° M cs a6 T S L3 ¢
== Al rs Sl
Rt HE ! ] T~ | d 230
—— . 10|
XTaL - R4 =
_—t R2 0
~ RT RS R
vt va v3 . “
300V, FROM MOQULATOR Yo pusﬂ TO-TALK
- 5 s 2 + 300V. C. BUTTON

plates, double-spaced. (See text)

C—7-45 pufd. ceramic trimmer

Cn—->See text

RFC—See text

Iy, Joy Jou J—Insulated tip jack

Py, Po—Type UG-290-U or equiv. coax connec-
tor

Xtal.—8 mec. crystal

RL,—Relay (see text)

L,—13 ¢t #18 en. closewound on 34" dia. iron
slug-tnned form

Ly -——4 t. Y5 dia. B & W “Miniductor”’, tap at

Z

Ly —2 t 16 en. 34" dia. tuned with powdered
iron stug (See text)

L—6 t. #10 bare copper, Y5"” i.d. spaced to
fit between stator of Cig and plate cap of
2E26 (See Fig. 4)

L.—Single turn link. Make from inner con-
ductor of RG-59-U coax

Vi—6X8& tube

Vo—5763 tube

Vy—2E26 tube

Fig. 1.

Schematic of r.i. section showing correct voltage readings. using a 20,000

ohms-per-volt meter to ground. when transmitter final is loaded to 80 ma. @ 300 v.

The 8 mc. crystal receives driving volt-
age from the junction of the voltage di-
vider network, C. and C:; Li, the slug-
tuned oscillator coil, resonates with C,
at 24 mec. Slug adjustment is made
through the chassis hole adjacent to
the crystal socket. See Fig. 5.

The 6X8's 24 mc. triode section drives
the pentode tripler through coupling
condenser C, providing about 1 ma. of

grid current measured through grid

bias resistor R..
The pentode delivers several round,

Fig. 2. Boitom view. Note partition in
stages and provides a solid mounting

5y

IR A R

healthy volts of 72 mc. r.f. at the plate
end of L., resonated with Cs. Fig. 2
shows L, (the 4-turn B & W “Miniduc-
tor”) soldered directly to the lugs of
Co, a 4-30 ppfd. silvered-ceramic trim-
mer. This condenser is screwdriver ad-
justed through a chassis hole between
the 6X8 and 5763.

Screen resistor R, serves as an r.f.
choke only, screen potential being kept
almost equal to that of the plate to al-
low higher power output. Miniature
.001 pfd. disc ceramic condensers (Cs,

center which shields r.f. from the speech
post for the driver transformer, T,, Fig. 8.

i %gjrﬁ/@ CiFofpe2
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C:) require minimum space to bypass
both plate and screen voltages to
ground directly at the tube socket.

R, provides both r.f. decoupling and
voltage-dropping for the 6X8s triode
section, while the pentode’s plate gets
the full whammy of 300 volts. With the
stage operating properly, voltages as
indicated upon the schematic, Fig. 1,
will be measured accordingly. Enough
output from the 6X8 at 72 me. is avail-
able to light a single-turn 60 ma. lamp-
loop to approximately half brilliance.

The 144 me. Doubler: The 5763 dou-
bler receives grid drive from the oscil-
lator through coupling condenser Cs.
This condenser is tapped down from
the plate end of L. about a half turn,
which form of impedance matching
helps deliver optimum power from one
stage to the next. Grid bias resistor R,
a compromise value, was chosen to al-
low reasonable doubling action with
plenty of plate power output.

Screen dropping resistor R: solders
directly to the tube socket along with a
screw-mounted surplus button con-
denser, C,, the screen bypass to ground.

The 144 mec. plate tank circuit is a
“gimmick” installation. With little
room to spare, it was necessary to de-
vise a custom-made slug-tuned tank
circuit to accommodate the 5763’s out-
put section.

Find a slug-tuned coil and remove
the molded form, leaving just the bush-
ing which formerly mounted the coil
to 'a panel. Mount the bushing in the
front panel of the transmitter, so that
a powdered-iron slug, when screwed
into the bushing from behind the panel,
moves freely in and out of the two-turn
plate coil Ls. This detail may be clearly
seen in Fig. 2.

Connect the 10 pefd. coupling con-
denser, Cu, between the top of L, and
grid pin #5 on the 2E26 socket, and in-
stall R, the final grid-bias resistor.
This assembly constitutes a slug-tuned
plate circuit for the 5763 (and for the
grid circuit of the 2E26) which reso-
nates at 144 mec. with circuit and cou-
pling capacity plus the 2E26 grid-cath-
ode capacity to ground.

Pull out or push together the two
turns of L; to find a resonant point
within the 2-meter band, remembering
to have the 2E26 in its socket during
the tuning process.

Grid-dip Ls to 144 me., ascertaining
that resonance occurs with the slug
about half way into L.. Apply voltage
to the oscillator and doubler only and,
using the “lamp-loop” as an output in-
dicator, peak the oscillator, tripler, and
doubler coils for maximum output. The
lamp-loop should attain full brilliance
when both stages are operating prop-
erly.

Note that a pair of pin-jacks is
placed between thé bottom end of R
and ground, with the 51 ohm, % watt,
R, shunted across their terminals. The
jacks facilitate insertion of test leads
from an external milliammeter, upon
which to read final grid current. When
the meter is removed, R, allows grid
current to develop normally to ground.

Without plate or screen voltage on
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ANTENNA
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TRANSFORMER
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ANTENNA
QUTPUT TO
RECEIVER

INPUT FROM
ANTENNA

Fig. 3.

Js. 1., next to power plug, facilitate
reading of 2E26 plate current with external milliammeter.
The knob directly above the jacks tunes the final tank. Cs

Rear view.

~ TUNING CONDENSER
Cl4

JIiJE FOR EXTERNA
SRIC MI LIAMMETER

RIB MODULATOR GAIN ~=

CARRIES "PUSH-TO-TALK' RELAY

FEEDTHROUGH
BUSHING

DUAL MIKE CONNECTOR

CIRCUIT  °©
Fig. 4. Rear view with half of shield removed to show final
amplifier assembly. L; is supporied by feedthrough bushing
and solders to rotor lug of C,; whose stator grounds te shield.

the 2E26, its grid current should read
at least 2 ma. when all preceding cir-
cuits are resonated for maximum out-
put.

The 2E26 Amplifier: The 2E26 tube
was chosen for two reasons—it delivers
plenty of punch and requires a mini-
mum of spacec. The tube is easily driven
at 144 me. and lends itself nicely to
compact construction, as illustrated in
Fig. 4.

Series tuning is employed in the out-
put tank, which fits our assembly re-
quirements to a “T” and provides a
somewhat higher “@” as used in this
application.

Figs. 3 and 5 illustrate a shield can .

around the final which not only iso-
lates r.f. from the other stages, but
provides a handy mounting panel for
the tank condenser, pickup link, an-
tenna relay, and the coaxial antenna
connectors. Made from two pieces of
146" thick aluminum, the shield comes
apart as shown in Fig. 4 to facilitate
assembly of the final.

The bottom end of tank coil L, sol-
ders directly to one stator connection
of Ci;. The top end of L, is soldered into
the removable plate cap connector of
the 2E26; when assembled with the
tube, the tank coil remains rigidly sup-
ported from each end. The r.f. choke
may be any variety of the v.h.f. choke;
it connects between the electrical cen-
ter of L, and “B+4-". Plate voltage ar-
rives at the final {rom beneath the
chassis into an insulated feedthrough
bushing or condenser terminating with-
in the shield can just behind tuning
condenser C... The feedthrough bush-
ing, a rigid tie joint upon which to
mount the r.f. choke, may be seen
clearly in Fig. 4.

Pin jacks J. and J; make a conveni-
ent point at which to read final plate
current.

Although Ci; grounds to its mounting
panel, it’s advisable to solder a flexible
“pig-tail” of wire from its rotor to some
common ground point on the chassis.
The stator will be quite “hot” with r.f.

August, 1954

at resonance, thus Ci. a double-spaced
condenser having a total of seven
plates, may be made from a surplus
APC 50 pufd. trimmer by removing al-
ternate plates from roter and stator.

Screen-grid neutralization requires
that resonant capacity be connected
directly between th= tube socket’s
screen and cathode pins. With use of
the 10,000 ohm R., the correct value
of neutralizing capacity will be deter-
mined by experiment, as described in
the following section, ‘“Neutralizing
and Tuning.”

Ls, the antenna pickup link, mounts
directly over the plate end of L.. This
is not according to “the book,” but due
to design considerations is the only
place to couple the antenna. C., a 7-45
pifd. ceramic trimmer, bolts to the top
of the shield can, and provides mount-
ing for the ground-return end of L.

Fig. 5.

The “hot” side of Ls; may be taken
through an insulated bushing directly
to one contactor of the antenna relay,
mounted adjacent to and outside the
shield. Details are visible in Fig. 3.

Six-volt miniature relays are often
hard to come by, unless you make
your own. This becomes an easy proc-
ess, if you have access to one of the
“war surplus” 28-volt devices removed
from an ARC-5 transmitter or receiver.

Remove the 28-volt winding from the
relay, and fill the coil form with ran-
dom-wound #29 enameled wire. If the
d.c. resistance of the new winding is
around 12 ohms, you'r2 back in busi-
ness with an inexpensive 6-volt relay
which should draw no more than 5
ampere. For 12-volt operation, use
#37 enameled wire, and measure 25
ohms coil resistance.

In keeping with the iransmitter’s

Top view showing assembly detail of antenna pickup coil, reactance tuning

condenser, coaxial connectors, and relay. Relay is held to shield with a single

2 24mC. TUNING
SLUG WITH
LOCHING NUT

MOUNTING
BRACKET
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bracket and mounis directly over 6X8 oscillator tube.

Note size of transformer.

—
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A
b E C3
R23 R4S —p=
$ 3
_L_'
TO ANTENNA BB+ =
RELAYS FROM PUSH-
TO-TALK BUTTON
ON MICROPHONE
Vi vi

4 s +6v. o wols__tiev
s A HOT A HOT
12v,

T CONNECTION T CONNEGTION
R,—22,000 ohm, V> w. res.
Ro—470 ohm, 1 w. res.
Rs—1 megohm pot (“Gain Control”)
R—1800 ohm, 1 w. res.
Rs—1500 ohm, 1 w. res.
C—8 ufd., 450 ». elec. cond.
Co—.005 ufd. disc ceramic cond.
Cy—10 ufd., 15 v. elec. cond.
T—Driver trans. 5.2 to 1

T20D76)

Vi—1247T7 or 12AU7 tube
I1—3-circuit mike jack

{Thordarson

Fig. 6. Carbon mike input amplifier and
driver. No mike transformer is used. Out-
put is sufficient to drive modulator to 10 w.

small size, miniature type UG-290-U
coaxial connectors are employed as an-
tenna input and receiver link terminals.
If you can’t buy or borrow these,
there’s plenty of room outside the
shield to mount standard size coax con-
nectors. Figs. 3 and 5 help to clarify
the mounting details.

Neutralizing and Tuning
Screen neutralization requires that

Fig. 7. How Microswitch is attached to
a crystal microphone for “push-to-talk”
mobile operation. See text for details.

the screen-grid circuit, with its associ-
ated components, be resonated to
ground at the final’s operating fre-
quency.

The capacity required with this rig
amounts to 57 pufd., although the
amount may vary with individual ap-
plications, due to shorter or longer
screen lead lengths and different val-

ues of screen dropping resistance. A .

suggested method of variable neutrali-
zation control is use of a 7-45 pufd. ce-
ramic trimmer, shunted with about 10
ppfd. at the tube socket.

Without applying plate or screen
voltage to the final, fire up the oscil-
lator and doubler stages after connect-
ing an external 0-5 milliammeter to
jacks J: and J:.. Tune Li, Cs, and L, for
maximum grid current, which will be
in the vicinity of 2 ma.

Fig. 8. Crystal microphone class B modulator. Connection at "X is made when «a single
power supply is used. Note voltage readings, taken with 20,000 chms-per-volt meter.
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A"HOT" ON MICROPHONE
—_ Cio Cioy Cor—10 pufd., 15 v. elec. cond.
R,5—220,000 ohm, V5 w. res. Ciz, Coo—8 ufd., 450 . elec. cond.
Ryy—2.2 megohm, Y w. res. Cis, C20—.005 pfd. 400 v, cond.
Ry, R15—1800 ohm, 14, w. res. T,—Driver trans. 5.2 to 1 (Thordarson
Ry, Ros—1500 ohm, I w. res. T20D76)
Ry, Rn—100,000 ohm, Y5 w. res. T,—Mod. trans., 10,000 ohms c.t. to 4500,
Rys—1 megohm (*“Gain Control”) 3750,3000 ohms (Thordarson T21M52)
Roy—470,000 ohm, V5 w. res. V,—12A4X7 tube
Ros—470 ohm, 1 w. res. Ve—12A4U7 tube
C1—100 pufd. tubular ceramic cond. Ve—1635 tube
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Swing final tank condenser Ci
through its entire range, noting any
fluctuation of grid current. Chances
are that the grid current will take a
sudden dip as the final tunes through
resonance, so change the setting of C.
and try again. When the stage is neu-
tralized, there should be no grid cur-
rent variation as C.; passes through
resonance.

Now apply plate and screen voltage
to the 2E26, adjusting the slug in L,
for maximum grid current. With a
0-100 milliammeter plugged into Js, J,,
dip the final. Grid current should drop
to approximately 1.5 ma. at resonance,
and should rise slightly an equal
amount just off each side of resonance.
Should the grid current rise sharply at
the plate-current dip, the tube requires
further neutralization.

With the final neutralized, but not
connected to the antenna, the 2E26
plate current should read from between
25 and 35 ma. at the resonant dip. To
avoid damaging the 2E26 screen grid,
don’t operate the transmitter without
an antenna or dummy load for more
than a short time. The screen draws
maximum current when the stage is
unloaded, and less current with the
plate loaded to its normal operating
value.

Now connect a suitable antenna to
coaxial connector P. and loosely couple
antenna link L; to the top of L.. Apply
high voltage and dip the final, which
will show a higher resonant plate cur-
rent value, depending upon the degree
of antenna coupling.

Screwdriver adjust C., the link’s “re-
actance tuner-outer” to the point where
maximum loading occurs with mini-
mum coupling. Reduce Lss coupling
until, at the resonant dip, the plate
current reads 80 ma., and you're tuned
up to about 24 watts input, with
plenty of fire at the ends of the dipole.

Perhaps the length of coaxial line to
your antenna is such that C.. will not
“peak” and L; must be more closely
coupled to the final tank coil. If so,
your transmission line may have a fair-
ly low standing-wave ratio. There’s
still plenty of energy transfer to the
transmission line, C,: being in the cir-
cuit to electrically shorten the line to
the optimum length, taking advantage
of whatever s.w.r. happens to occur at
point of coupling.

Even though maximum power out-
put seldom coincides with minimum
plate current of an r.f. amplifier at
resonance at these frequencies, the
foregoing tuning procedure is recom-
mended over that of tuning for max-
imum power output without regard
for amplifier plate current.

Class "8" Modulator

The 1635 is ideally suitable for de-
livery of ten plus watts of full, clean
audio. Its plate-to-plate impedance,
10,000 ohms, works into the primary of
a small Thordarson T21M52 class “B”
modulation transformer (See Fig. 5).
This particular transformer, even after
having been filled with tar, ‘“talks

(Continued on page 109)
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A U.n. f.BOOST

By J. W. STEIDLEY, waiyB

vision network’s programs to u.h.f.
in the Norfolk, Virginia area forced
the writer to make the shift also. One
of the popular makes of converters
was purchased only to find that the
signal strength was insufficient to
override the mixer noise and the pic-
ture was unacceptable. Various an-
tennas, including corner reflectors and
16-element beams, were tried at vari-
ous heights but all to no avail, and
an r.f. amplifier or booster appeared
to be the only solution. After several
approaches were tried the booster de-
scribed herein and shown in Fig. 1
was built. It has proven to be effec-
tive in that the picture is now com-
pletely snow free and equal to or
better than that received on v.h.f.
The design is not unique, being a
push-pull, grounded-grid triode ampli-
fier, but the performance and ease of
construction are surprising. Type 6AJ4
u.h.f. triodes were selected on the
basis of the author’s ham 420 mec. ex-
perience and because of their reason-
able price. Other new u.h.f. triodes,
such as the 6AM4 or 6AN4, might per-
form equally well but were not tried.
A quarter-wave plate line, L, in Fig.
2, is used for ease of construction and
small size. In an earlier design a
variable-tuned half-wave line was
used, but comparison with the quar-
ter-wave line showed no improvement
at frequencies up to channel 33, the
highest channel available in this loca-
tion. On the highest channels the half-
or three-quarter-wave line might prove
somewhat superior. Variable tuning
was also discarded in the interest of
simplicity, and the inner slot in the
line is cut to exact length for the
channel desired, see Fig. 3. In the
absence of test equipment it is sug-
gested that the slot be initially cut
longer than required for the channel
concerned and the length be varied by
sliding a flat copper tab gradually
closing the shorted end of the slot
while watching the picture. When the

THE shift of one of the major tele-

Fig. 2. Complete schematic diagram
and parts list for the u.h.f. booster.

Fig. 1. Top and bottom views of
the single-channel u.h.{. booster
described in this article. The
booster is built on the cover of
a copper box and the bottom
is completely enclosed. Note the
quarter-wave plate line and cou-
pling loop in the bottom view.

An effective, easy-to-build, single channel whf. TV

or 420 mc. ham booster. Standard parts are employed.

proper length has been determined, a
piece can be socldered over, or a new
line cut out to length. In the author’s
case the length for channel 15 turned
out to be 2 inches.

The output coupling loop is not crit-
ical as long as the coupling is kept
tight. It consisis of a hairpin loop of
plastic-covered hook-up wire lying
against the under side of the plate
line with the Icop extending about 1
inch down the slot in the line. The
coupling can be altered by varying
this distance. The two side wires of

OUTPUT
ocn.

p-

R

{SEE TEXT) 3
R33

R,, R.—120 ohm, Y, w. res.

Rs—See text

Ci, Co—100 pufd. ceramic cond.

Cy, C,—1500 pufd. ceramic feedthrough cond.

L, L.—See Fig. 3 and text

RFC,, RFC,;, RFCy, RFC,, RFC;, RFC—9 1t.
#18 plastic-covered wire, closewound, self-
supporting Y4’ dia.

Vi, Vo—6A4J4 tube

=oe

the hairpin are one-half inch apart.
See Fig. 1.

The entire booster uses a 1%” x 3"
x 6” box. The box, cover, and plate
line are constructed of copper flashing
which is available at any hardware
store or firm carrying building sup-
plies. It cuts easily with either small
tin snips or heavy household scissors
(preferably not your wife’s) and is
easily bent and formed between two
boards in a vise. The primary advan-
tage in its use is the ease of soldering
directly to the chassis. The cover
which is used for the actual chassis
is constructed in the same manner as
the box but with one-half inch sides.
It is secured to the box with four
sheet metal screws.

Pins 1, 3, 4, 6, and 9 of the 6AJ4
tubes are grounded at the sockets by
bending the socket terminals down
and soldering them directly to the
chassis. The shield (shown in the bot-
tom view in Fig. 1) is notched to ac-
cept the sockets and is soldered in
place across the sockets so that pins
4, 5, and 6 are on one side of the
shield. The heater and cathode r.f.

(Continued on page 98)

Fig. 3. The quarter-wave plate line
used in the booster for L, in Fig. 2.

2 5/8".

| SPACED AND
8" BENT DOWN

TO MATGH

PLATE LUGS

ON 6AJ4

I_ SEE TEXT SOCKETS
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- A SOUND-CONTROLLED THYRATRON

The sound-controlled thy-
ratron unit connected to
flash lamp of a 100 watit-
second electronic unit.

PETER J. VOGELGESANG and JAMES HILMANOWSKI

A sound-coupled synchronizing system in which calibrated

time delay is provided by sound of action photographed.

cost, portable electronic flash unit,

high-speed photography was made
possible for even the most inexperi-
enced amateur photographer. Taking
pictures with the electronic flash is
only slightly more difficult than using
conventional flash bulbs but the re-
sults are usually much more spectac-
ular because extremely fast action can
be stopped without the slightest blur.
However, when a photographer pur-
posely sets out to stop fast action such
as an exploding firecracker or a splash
of water, synchronization of the flash
unit with the action becomes a major
problem. Mechanical linkages and elec-
trical contacts are too cumbersome
and too difficult to handle to be of much

WITH- the development of the low-

practical value. A photoelectric sys-
tem is not much better. But since ac-
tion is almost always accompanied by
sound or at least vibration, a camera
synchronized by this medium opens
limitless possibilities.

Most advantages of a sound-coupled
synchronizing system are immediately
apparent, namely, ease of handling
and versatility. But one valuable fea-
ture of the system, not so easily
recognized, is the excellent calibrated
time delay provided by the speed of
sound. Such a time delay is definitely
necessary. For example, suppose a pic-
ture is to be taken of a bottle break-
ing as it strikes a floor. If the flash
unit triggers the instant the bottle
touches the floor, the resultant photo-

Fig. 1. A typical electronic flash unit.
ps Fig. 2. Block diagram of equipment setup.
oy FLASH

; TUBE
- 4.7 MEG. == \\@ MIC.
= 3
525 | Y AMP- THY-
ple. _|_s25 i 5 ) LIFIER RATR
25pt0. N ATRON
ve | N\ )
It
3.3 3
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_-= FLASH
o !ﬁ UNIT
—
- + — 4 CAMERA
TO CONTROL -
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FOR

EED PHOTOGRAPHY

graph would reveal nothing but an un-
broken bottle touching the floor. Time
is required to allow the bottle to be-
gin to break before the flash unit is
triggered. Since the speed of sound
in air is approximately 1100 feet-per-
second, the delay of sound can be esti-
mated roughly at one millisecond-per-
foot. Now, if the bottle requires ten
milliseconds to break completely and
it is desired to photograph the bottle
when it is half broken, the microphone
of the triggering unit can simply be
moved five feet away from the bottle,
thereby allowing about five milli-
seconds for the bottle to break. Very
often, when the over-all speed of the
action is unknown, best results can
be obtained only by trial and error.

Some interesting photographic ac-
tions generate very little sound, such
as dropping a marble into a bowl of
milk. In these instances, utilization of
the sound in air is impractical. But
picking up the vibration in the ma-
terial upon which the bowl is setting is
practical, especially if that material is
subject to vibration, like a wood table
top. But here the time delay is less
of a known quantity than in air be-
cause the speed of sound in a solid is
much greater.

A block diagram of the entire equip-
ment set-up is shown in Fig. 2. The
object to be photographed generates
a sound which is picked up by the
microphone. The microphone feeds an
amplifier which, in turn, triggers a
thyratron. The thyratron then fires
the flash unit.

The basic theory of an electronic
flash unit is quite simple. A charge in
a very large condenser is discharged
through a gas-filled tube, causing ex-
treme ionization of the gas and intense

RADIO & TELEVISION NEWS
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light. Howewver, before the condenser
can be dizcharged through the tube,
the gas in the tube must be slightly
ionized to start the conduction. This
initial ionization is effected by dis-
charging a smaller condenser (.25
ufd.) through the primary of a high
voltage transformer (see Fig. 1). The
voltage on the secondary of the trans-
former is sufficient to start the ioniza-
tion. Normally, the circuit in the
primary of the transformer is closed
by the switch in the shutter of the
camera. The whole function of the
sound-controlled thyratron unit is to
close this circuit with sound.

The schematic diagram of the sound-
controlled thyratron is shown in Fig.
3. The component that actually closes
the circuit in the primary of the ioniz-
ing transformer is a 2D21 thyratron.
This tube is normally prevented from
conducting by a 7 volt negative volt-
age on the grid, but even a momentary
rise in grid voltage above approxi-
mately four volts negative will allow
the tube to conduct, thereby firing the
flash unit. The thyratron is connected
to the flash unit through a double-
pole, single-throw switch. While the
equipment is being set up, this switch
can be opened to prevent accidental
firing of the flash unit.

The sound pickup device is a small
PM speaker. The speaker and voice
coil-to-grid transformer is used instead
of a microphone for two reasons. First,
the impedance from speaker to trans-
former is only four ohms and the
speaker can be connected to the trans-
former with a long length of un-
shielded cable without danger of hum
or spurious pickup. Second, the
speaker is more sensitive to vibration
than a microphone when placed cone
down on the surface of a table or a
floor. A potentiometer in the second-
ary of the transformer is used to ad-
just the sensitivity of the unit. Ad-
justed for maximum sensitivity, the
unit will be triggered by a snap of the
fingers at about six feet. The voltage
on the secondary of the transformer
is amplified by two triodes of a 12AT7
tube. The triodes are operated with-
out bias, since fidelity is of no im-
portance.

The power supply is conventional. It
was found necessary to voltage regu-
late the power to the amplifier be-
cause a sudden change in line voltage
could cause the thyratron to conduct.
A refrigerator starting at an inoppor-
tune moment could trigger the flash
unit and ruin a piece of film. Bias for
the thyratron is developed from the
filament voltage with a small selenium
rectifier. Since the load on the bias
supply is negligible, the peak d.c. volt-
age rises in excess of seven volts. Pro-
vision has also been made to trigger
the thyratron electrically in case the
need ever arises. The bias is brought
to one point of a three-point terminal
strip, where it is jumpered to a point
supplying the grid of the thyratron.
Removal of this jumper will remove
bias from the thyratron, allowing it to
fire. By substituting wires and a
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8401 or equiv.)

T,—Input trans. 4 ohm pri., 25,000 ohm sec.
(Stancor A-4744 or equiv.) .

1—PM-type speaker (3.2 to 4 ohm v.c.)

Vi—5Y3 tube

Vo—O0B2 tube

Vy—124T7 tube

V. —2D21 tube

Fig. 3. Compleie schematic of sound-controlled thyratron for high-speed photography.

switch for the jumper, the unit can
be triggered by opening a normally-
closed circuit. The thyratron can also
be triggered by closing the normally
open circuit between the grid and
ground. This simply shorts the grid
bias to ground. When the unit is trig-
zered electrically, S: can be opened to
prevent sound from affecting the unit.

The unit is constructed on a 5" x

7" x 2" chassis. Since the piug on the
line cord and the plug used to make
connection to the flash unit are both
ronventional 117 volt a.c. plugs, care
taken not to get the two

must be

Vibratien of bowl as object iz dropped
into it cctuates th2 sound-contrclled relay.
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plugs mixed. Also, the plug for the
flash unit must be inserted in such a
way that the positive voltage is con-
nected to the plate of the thyratron.
Once the correct polarity is found, a
spot of paint on the plug and the fiash
unit will insure correct polarization
thereafter.

This unit has been used repeatedly
with unfailing results. Its greatest
value is found in the fact that it re-
quires no mechanical connection to
the object to be photographed. The
uses to which it can be put are limited
only by your imagination.

Action shot of hammer breaking «
bottle. String tied to hammer was
also tied to a Microswitch which
triggered the thyratron circuit.

The receding edges of the opening of
the balloon apparently move with a
speed approaching the speed of sound.
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COLOR TV

By
WALTER H. BUCHSBAUM

Telovizsion Consuliont -
HADIO & TELEVISION NEWS

TV brought a host of new, special

TV receiving tubes, the approach-
ing production of color TV receivers is
heralded by a rash of new and special-
ized receiving-type tubes. As might
be expected, these new tubes either
perform functions not previously
found in television receivers, or else
they are designed to provide simpli-
fied and more economical circuitry.

Before describing each of the new
tubes, a short discussion on their var-
ious functions is in order. The color
TV receiver differs from its mono-
chrome counterpart mainly in the
video, synchronizing, and sweep sec-
tions. Higher voltages and greater
power are also needed. Fig. 2 shows in
block diagram form the various sec-
tions peculiar to a color receiver.
Functionally, the color demodulator,
matrix, color synec, and dynamic con-
vergence sections are completely dif-
ferent from monochrome circuitry.
The demodulator section removes the
color information from the color sub-
carrier and usually employs synchro-
nous detectors or some other phase-
sensitive circuit. In the color sync
section, the 3.58-mec. color subecarrier
burst is converted into a continuous
sine wave of the same frequency. This
calls for gating, a.f.c.,, and phase de-
tector circuitry. Dynamic convergence
presents less of a problem since this
section merely shapes and amplifies
portions of the horizontal and vertical
sweep. While the matrix circuits are
not found in monochrome receivers,
their function is simply to add the lu-
minance and color information signals
so as to obtain the blue, green, and red
signals for the CRT. Included in the
matrix section are the three color video
amplifiers which are of standard design
but, generally, use multiple-element
tubes such as pentode-triode combifia-
tions or triple diodes (for d.c. re-
storers).

The horizontal sweep section is in-
cluded here mostly for its relation to
other sections, but basically the same
type of circuitry is found here as in
monochrome receivers. Improved line-
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JUST as the advent of monochrome

Fig. 1. Some of the new tubes used in color TV sets.
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These tubes
either perform new jobs or handle greater voltages and currenis than
heretofore found in TV sets. The unlabeled tube on the left is a 6BJ7.

Color TV circuits require new types of receiving tubes;

the ones described here will be found in many color sets.

arity and greater high voltage require
new tubes and components in the
flyback and high-voltage section. As
we shall see, a number of new tubes
were developed for this last section.
Some tubes used in monochrome re-
ceivers have been improved for greater
power capacity or simpler construc-
tion and have received new numbers.

Starting with the power supply,
G-E has announced the 5AU4 which
is a considerably fortified cousin of
the old familiar 5U4 rectifier. The
new tube is also an octal type, and its
major feature is greatly improved
current carrying capacity, resulting in
fewer paralleled “B-}-” rectifier tubes.

For the demodulator section, the
first color TV receivers used a 6ASG6,
which is a pentode in which the sup-
pressor grid has almost as much con-
trol as the control grid. Since this is
a somewhat special and expensive
tube, several new and different gating
tubes have been announced. G-E is
promoting the 6ARS8, a sheet-beam

Fig. 2. Partial block diagram of a
color TV receiver showing the sections
that require new receiving tube types.

COLOR CRT

POWER
SUPPLY

DYNAMIC
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type tube which is used as a synchro-
nous detector to remove the I and @
signals from the 3.58-mec. color sub-
carrier. The B6ARS8 functions on the
same principle as the 6BNG6, used as
an FM detector in some black-and-
white TV receivers. RCA has come
out with a pentagrid amplifier which
can be used as a synchronous detec-
tor, the 6BY6. A less expensive ver-
sion of the older 6AS6 is the newly
announced 6DB6 which CBS-Hytron
expects to put on the market. All
three tubes are of the miniature 7-pin
type. The color sync section of some
late model receivers may be using one
or the other of these three new tubes
but, in general, the tubes found in
this section will be double diodes and
double triodes. Some recent new TV
tubes like the 6X8 and the earlier
6U8, both containing a triode and a
pentode in a single envelope, will ap-
pear frequently in the color sync sec-
tion.

A real innovation resulted from the
need for three identical d.c. restorers
in the color set. The tube required is
a 9-pin miniature containing three
separate diodes. G-E and CBS-Hytron
are both promoting their type 6BJ7
triple diode (see Fig. 1) which con-
sists of three identical balanced diodes,
each with the same characteristics as
a single 6ALS section. RCA is featur-
ing another tube, the 6BC7, which is
quite similar except that the degree
of balance between diode sections is
less stringent. In actual receivers
both tubes will be found in essentially
the same circuits and are practically
interchangeable.

(Continued on page 104)
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group of high-fidelity units which
it refers to as the “intermatched”
line. The line contains AM-FM tuners,
a record changer, variable reluctance

RECENTLY, RCA introduced a new

pickups, power amplifier, loudspeak-
ers, and enclosures. The control cen-
ters of all high-fidelity systems are
contained in their preamplifiers and
so RCA has included such a unit in
its line,

The RCA Model SV-1 preamplifier
was specially designed, both physi-
cally and electronically, to enable its
unobtrusive placement at a chairside
for remote control or inside the audio
console for local control. See Fig. 1.
The preamp-equalizer is contained in
a flat rectangular case, finished in
delph blue, which measures 9%” long,
5%" deep, and 2” high. The escutcheon
plate is in gold with embossed
markings for the four controls: “Se-
lector” (input channels), “Volume,”
“Bass,” and “Treble” which is com-
bined with the a.c. power line switch.
The tubes, input jacks, signal out-
put and power cables are at the
back. The number of front panel
controls has been reduced to a mini-
mum by combining the various “turn-
over” equalizers with the input “Se-
lector” switch. This switch is an 8-
position, 2-deck rotary assembly. The
first four positions reading clockwise
are all for the phono input, enabling
selection of phono and turnover simul-
taneously. The remaining four posi-
tions are for selection of radio, TV
sound, auxiliary, and tape inputs.

The preamp-equalizer performs four
main control functions: provides am-
plification and equalization for mag-
netic and reluctance type pickups, al-
lows selection of five different pre-
connected input channels, controls the
volume level of the high-fidelity audio
system, and permits continuously vari-
able control of the bass and trcble
spectra. An interesting feature, which
goes along with the modern trend to-
ward the incorporation of magnetic
tape recorders in the audio system, is

August, 1954

By LEON A. WORTMAN

Radio Corporation of America

Technical details on a new audio component which has been
added to RCA’s “intermatched” line of high-fidelity gear.

the provision for feeding any one of
four of the five preccnnected input
channels to the tape recorder while
monitoring the sound through the
high-fidelity amplifier and speaker.
In designing a unit which must have
extended bass response and straight-
line high-end fidelity, contingent on
very high voltage gain cver-all, the
project engineer must, from the very
start, come face-to-face with the “bug-
aboos” of hum at the boitom end and
noise at the high end of the spectrum.
The mechanical layout must preclude
capacitive coupling of high-impedance,
high-gain circuits which might cause

regeneration or oscillation which would
result in noise and distortion and oth-
erwise make the performance of such
a unit unsatisfactory. The mechanical
layout must also avoid inductive cou-
pling between the relatively low im-
pedance power lines carrying a.c. and
the high impedance amplifying-equaliz-
ing circuitry carrying the audio signal.
Electrically, the design must be such
that the unit will operate as satisfac-
torily with all high-fidelity power am-
plifiers as with its own companion
amplifiers, without encountering the
“horrors” of a ground loop.

An interesting application of hum-

Fig. 2. Tone control characteristics when preamp is used in conjunction with RCA SP-10
or SP-20 amplifier. In flat position, response is flat = .5 db from 20 to 20,000 cps.
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ALL VOLTAGES ARE MELSURED YO GNO
wTr 2N RCA VOLTOMMYST

SWITCR POSITIONS
IREAR VIEW OF SWITCH)
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L. e
3 ats. ERONG
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R—100,000 ohm, 1 w. res. +5%
R;—68,000 ohm, V5 w. res. 5%

Rgy, Ryg, R»n1—470,000 ohm, Vs w. res. +5%
R:—1000 ohm, V5 w. res. =5%
Rs—100,000 ohm, 2 w. pot, log taper
Rg—220,000 ohm, V3 w. res. +5%
R,»—500,000 ohm, 2 w. pot, log taper
R1y—22,000 ohm, Y3 w. res. +=5%
R,o—500,000 ohm, 2 ». pot, log taper (with S,)
Ry, Ryg—15,000 ohm, 1 w. res. 5%

R, R2e—100,000 ohm, V5 w». res. +5%
Ry;—1200 ohm, V3 w. res. =5%
R17—5600 ohm, Y3 w. res. +5%
Rys—27,000 ohm, V3 ». res. 5%

R2—1 megohm, Y, w. res.

Rsr—10 ohm, 1 w. res. =59,

Cy, Cg—.1 pfd., 400 v. cond. =109,

Ca, Co—25 pfd., 25 v. elec. cond.
C—.001 pfd. mica cond. +5%

C;, C1,—.01 pfd., 400 v. cond. =10%
Ce—470 pufd. mica cond. =5%
C+—.0047 pfd. mica cond. +5%

Cga, Cgr—20/20 pfd., 450 v. elec. cond.
Cro» C1y—.47 pfd., 500 v. cond. +10%
Cy»—.033 pfd., 400 v. cond. [‘ e
Cyg—.01 pfd., 500 v. disc cond. .

Iy, J2, I3, J4, Js—Phono input jack
P,—Power plug

P,, Py, P,—Part of W,

W, —Cable (see text)

814, $18—8-pos., 2-deck rotary switch
Sy—S.p.s.t. switch (on Rys)
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R,—62,000 ohm, V3 w. res. =5% Roy—270,000 ohm, V5 w. res. +5% L / = &
Rr—47,000 ohm, V3 w. res. +5% R2—5000 ohm, V4 ». pot I/
Rg—1000 ohm, 1 w. res. =5% Ro;—330,000 ohm, V5 w. res. +5%

Zy, L, Ly, Le—Equalizer network (see text,
parts values given on diagram)

Vi—12A4Y7 tube

Vo—12AU7 tube

[

Fig. 3. Schematic of the RCA SV.1 preamp. Although designed to be used with RCA’s SP-10 or SP-20 amplifier it will work with other units.

bucking techniques is incorporated in
the phono-preamplifier stage of this
unit. The network formed by R, R,
and Ci is part of a bridge which in-
cludes the cathode-heater leakage of
the 12AY7 high-gain dual-triode. Ad-
Jjustment of R, which has been preset
at optimum at the factory, balances
the bridge, reducing audible hum to a
minimum. The hum adjustment con-
trol, R., should be reset whenever the
12AY7 is replaced. In adjusting R.,
the first grid of the 12AY7 should be
shorted to ground, the “Selector”
switch set in one of the four phono
positions, and the “Bass,” “Treble,”
and “Volume” controls rotated to
“maximum.” Should a vacuum-tube
voltmeter or other suitable test equip-
ment not be available, this adjustment
can be done by ear, listening closely
at the loudspeaker for minimum hum.

To achieve ideally minimum hum,
there is extensive cable shielding and
compartment shielding (see Fig. 4),
and carefully planned wiring which
utilizes the common ground “bus.” As
can be seen in Fig. 3, the schematic
diagram, the ground bus and chassis
are isolated electrically and appear
separately at the 5-prong power plug
terminals. This permits separation of
the ground points between the pre-
amplifier and the power amplifier
which it feeds in order to obviate a
hum-producing ground loop.

To provide optimum voltage output
consistent with optimum frequency
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response when used for phono play-
back, the unit is delivered with R (Fig.
3) connected across the phono jack.
This is the proper terminal resistance
for wvariable reluctance type -cart-
ridges such as the RCA MI-12110, MI-
12112, or G-E RPX-050, RPX-052. For
use with the Audak and Pickering
cartridges, however, R,, Fig. 3, is pro-
vided with one end soldered to ground
and the other end free. When the
Audak cartridge is used, R: should be
soldered directly across R:. When a
Pickering cartridge is used, R. should
be disconnected and R, soldered in its
place. It is recommended that where
several different types of pickups are
to be used interchangeably the proper
resistor should be soldered directly
across the output terminals of the
cartridge instead of at the phono jack.

To overcome electromechanical dif-
ficulties in the recording process, most
records are made according to fre-
quency response curves which attenu-
ate the bass and emphasize the treble.
Since an over-all flat frequency re-
sponse is desirable, the SV-1 preamp-
equalizer includes circuits which equal-
ize the low and high frequencies dur-
ing the playback of a record. These
are so designed as to complement the
equalization which was inserted at the
time the recording was made. Because
the various record manufacturers use
different recording curves, according
to the capabilities of their recording
equipment and their own theories and

www americanradiohistorv com

practices of equalization, four different
equalizer circuits are provided with
characteristics complementary to most
of the best high-fidelity record labels
on the market. These circuits can be
selected by turning the ‘Selector”
switch to one of the positions marked
“18,” “LP,” “AES” and “Ortho.” By
choosing the correct position many
records can be equalized with the tone
controls in the “flat” position (point-
ers at 12 o’clock). However, some rec-
ords may require slight adjustment of
the “Bass” and ‘“Treble” controls (see
Table 1). In the schematic diagram it
can be seen that the “Selector” switch
appears electrically between the two
triode sections of the 12AY7. The first
triode is operated as the phono pre-
amplifier and is connected only when
the “Selector” switch is in positions
1, 2, 3, or 4. Equalization for these
four positions is selected simultane-
ously by the 8.« deck of the “Selector”
switch. Electrically the equalizer cir-
cuitry appears after the output of the
first stage of the 12AY7, equalization
being accomplished at the grid of the
second stage. Fig. 6 gives the fixed
curves of the equalizers of the four
phono positions.

The variable tone controls are sep-
arate and operate independent of one
another without interaction. The
“Bass” control affords a maximum at-
tenuation of 13 db and a boost of 14
db, with a plateau between 20 and 50
cps. The ‘“Treble” control affords 23

RADIO & TELEVISION NEWS
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db maximum attenuation and a 9.5 db
boost at 20,000 cps. The second stage
of the 12AY7 drives a low mu dual-
triode tube type 12AU7. The ‘“Bass”
and ‘“Treble’” tone controls appear at
the grid of the first triode section of
the 12AU7 which operates as a con-
ventional single-ended amplifier stage.
The second section operates as a cath-
ode follower. The ‘“Volume” control is
in the grid circuit of this last stage.
The nominal load impedance of the
output stage is 100,000 ohms.

The rated audio output voltage at
the output jack is .5 volt at less than
.5% harmonic distortion from 20 to
20,000 cps. At the tape jack it is .045
volt at less than .5% harmonic distor-
tion in the same frequency range. The
inputs for the rated outputs include
.014 volt (phono), .15 volt (radio), .05
volt (tape), and .03 volt (TV).

The noise level is less than .00035
volt at full gain on the phono position
or —57 db below .5 volt. The frequency
response of the unit (when used with
either the RCA SP-10 or SP-20 power
amplifier) with the tone controls flat
is 20-20,000 cps = .5 db (radio or TV,
Fig. 2); 20-10,000 cps +0 db, —1.5 db
at 10,000 cps (tape, Fig. 5); and the
required compensation for “Ortho,”
“AES,” “LP,” or old “78” rpm record-
ing characteristics (phono, Fig. 6).

The audio outputs of a TV or AM-
FM tuner should be connected to their
respective “TV"” or ‘“Radio” jacks at
the back of the preamp-equalizer. The
TV tuner should provide an audio out-
put signal of approximately .03 volt.
The radio tuner should provide a sig-
nal of approximately .5 volt. A crystal-
type phono pickup can be connected
directly to the “Aux.” jack. The im-
pedances of these input jacks are 100,~
000 ohms.

The “Tape” jack can be used either
as an output for feeding signal to the
recorder or as an input for tape play-
back through the high-fidelity system.
This jack is connected between the
first and second stages of the 12AYT.
Since the ‘“Volume” and “Tone” con-
trols are in the 12AU7T stages, they
are cffective only during playback.
They will not affect the frequency re-
sponse of the signal being fed out to
the “Tape” jack while making the re-
cording. Connections between the re-
corder and the preamplifier depend,
of course, on the particular recorder
used. If the recorder input jack also
serves as the output when the recorder
is switched to playback, connect to
the “Tape” jack of the preamplifier.
No other connection is then required.
If separate input and output jacks
must be used at the recorder, connect
the recorder’s input to the ‘“Tape” jack
and its output to the “Aux.” jack. To
reduce hum and noise, the recorder
output should be taken from a stage
preceding its power output tube. How-
ever, if such a connection is not avail-
able, the speaker output jack of the
recorder may be used with good re-
sults.

Since the preamp-equalizer is the
control center of the high-fidelity sys-
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Fig. 4. Underchassis view of the SV-1 preamp. Note the extensive use of shields.
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Fig. 5. Frequency response of the preamp’s tape ouiput when used with an ECA
SP-10 or SP-28 power amplifier (tone controls flat). See text for discussion of response.

78 LP AES ORTHO
All older Cetra Soria* Blue Note Jazz Atlantic*
78 rpm Columbia™ Canyon Bartok*
records Decca* Capitol Caedmon**
Haydn Sodiety* Capitol-Cetra Elektira*
London** Cook Laboredtories*** Lyrichord®
Oceanic* EMS Polymusic*
Tempo* Esoteric*** RCA Victor
Urania* Mercury Remington*
Vanguard-Bach M.G-M*** Westminster”
Guild* Philharmonia
Vox
*Treble control at 10 o’clock. ““Treble control at 11 o'clock. ***Bass control at 1 o'clack.

Table 1. Selector switch position for record equalization for well-known labels.

tem, it should be placed in a spot current outlet and within reach of the
easily accessible and convenient for cables from associated units. The out-
operation. The location selected should put and d.c. power cable of the pre-
be near a 117-volt, 60 cps alternating (Continued on page 105)

Fig. 6. Phono equalizer characteristics for AES. 78. LP. and Ortho positions.
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By MILTON 5. KIVER

Pres., Television Communications lnsiijute

Part 6. How a color television scene
is transformed into signal voltages;

analysis of the detected video signal.

length the general formation of a

color signal and what happens to
this signal at various stages in the
receiver. We have not, however, gone
into any examination of what the
color video signal looks like when it
is viewed at the video second detec-
tor. Since this is something with
which the service technician should be
familiar, discussion of the remaining
sections of a color receiver will be
held in abeyance while we analyze
color video signals.

Perhaps the best place to start is
at the transmitter where a color-bar
test pattern is being picked up by a
color camera. The test pattern chosen,
Fig. 1, consists of four vertical bars
in the order of blue, red, green, and
white. These represent the three color
primaries and white. The light from
this color pattern is received by the
color camera and the rays from each
different primary color are directed to
a specific camera tube. That is, the
red rays of light go to the red camera
tube, the blue light goes to the blue
tube, and the green light is sent to the
green camera tube. Within each tube,
the photosensitive mosaic is activated
only by the light received. Thus, on
the mosaic of the blue camera tube,
for example, the incoming light is
focused on the left edge in the same
position as the blue bar on the test
pattern. Also, a bar appears at the
right edge of the mosaic because
white contains blue and this blue com-
ponent affects the blue camera tube.
In between these two bars the mosaic
surface would be unaffected because
there is no blue in the two center bars
of the pattern.

By a similar type of analysis we can
see that each camera tube would have
parts of its mosaic activated and other
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'|'HUS FAR we have discussed at

mrred GOLOR TV
% % THE COLOR SIGNAL

mosaic parts quiescent or unaffected.

Now, as the scanning beams (in the
camera tubes) scan across one hori-
zontal line of this color pattern, here
is what we obtain. At the start, each
beam is passing over the portion of
the pattern occupied by the blue bar.
During this time, an output voltage
will be obtained from the blue camera
tube only. See Fig. 1A. The red and
green tubes are developing zero out-
put because none of this blue light is
reaching them.

The next bar to be scanned is the
red bar and now the red camera tube
becomes active, producing an output
voltage while the blue and green tubes
render zero output voltage. The third
bar is green and the output voltage is
now derived from it. The final bar is
white and when this is being scanned,

Epitor’s NoreE: Part 1 of this series,
which appeared in the March, 195} issue,
explained color mixing and its applica-
tion in color TV. Part 2, appearing in the
April issue, described the NTSC color
signal. The block diagram of a typical
color TV receiver was described in the
May issue. The June article in this series
described the tuner, sound, and some of
the video circuits of a color receiver,
Typical chrominance circwits (demodula-
tor, matriz, adders; etc.) were analyzed
in the July article.

In view of the many requests received,
Rapio & TELEVISION NEws will publish
this series in reprint form. The first three
parts are in a single unit (50 cents), the
balance will be reprinted in individual
parts at 20 cents each. For guantities of
50 or more, write for quotations. Address
your inguiries to RADIO & TELEVISION
NeEws Reprint Editor, 366 Madison Ave.,

N. Y. 17, N. Y
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Color TV receiver being ad-
justed to give an accurate
rendering of a color-bar
test pattern, such as is
analyzed in this article.

the same voltage output is obtained
from the blue, red, and green camera
tubes. This is because white contains
all three primary colors in more or
less equal amounts and all three color
tubes are similarly affected.

Figs. 1B, 1C, and 1D show graphic-
ally the manner in which the voltage
output from each color camera tube
varies as the beam moves across the
screen from left to right. This, then,
is the color voltage information ob-
tained from the scene to be trans-
mitted. The next step is to convert
this information into appropriate I, @,
and Y signals which will then be
transmitted to the receiver. To achieve
this trensformation, the three voltages
are fed into a matrix network. (This
is similar to the matrix network in
the receiver where the reverse action
occurs, i.e., I, @, and Y are recon-
verted to equivalent red, blue, and
green voltages.)

Within the matrix at the transmit-
ter, the I, @, and Y voltages are
formed according to the following de-
fining equations:

Y= 59G+.30R+.11B . . . 1)
I =—28G+.60R—.32B . . . (2)
Q=—52G+21R+31B . . . (3)

(The reader undoubtedly appreciates
by now the fact that both I and @
signals can be expressed in terms of
color-minus-difference voltages or di-
rectly in terms of R, B, and G. All
are equivalent.)

Thus, coming out of the matrix at
the Y terminal would be the wave-
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form shown in Fig. 1E. The blue volt-
age is only 11 per-cent of what it was
when it entered the matrix, the red is
only 30 per-cent, and the green is only
59 per-cent. For the I signal, we take
28 per-cent of the voltage produced
by the green tube, 60 per-cent of the
voltage from the red tube, and 32 per-
cent of the blue tube output. Negative
values, required for the green and
blue components of the I signal, are
achieved by passing these components
through phase inverters. The @ signal
formation follows in similar order.

Note that the white bar produces a
full output in the ¥ channel, but zero
output in the I and @ channels. In
the Y channel, the white amplitude is
made up of 59 per-cent green, 30 per-
cent red, and 11 per-cent blue. When
you add .59 plus .30 plus .11, you ob-
tain 1. On the other hand, consider
what happens to this white voltage
in the I and @ channels. The scanning
of the white bar. produces equal volt-
age output from the red, green, and
blue camera tubes with the result
that the matrix receives voltages from
each of these tubes at the same time.
If we assume that each camera tube
is providing 1 volt of signal, and this
is what the matrix receives, then
equation (2) tells us that what finally
appecars at the I terminal at the out-
put of the matrix when the white bar
is being scanned is —.28 volt from
the green channel, —.32 volt from
the blue channel, and + .60 volt from
the red channel. The combination of
—.28 and —.32 with +.60 produces a
net result of zero, which means that
all three voltages cancel each other
out completely.

This particular situation was pur-
posely selected in order to reduce all

color signal output to zero when
black, white. or grey are being
scanned.

In the @ channel we have a similar
situation for its voltages. too, cancel
out when white is being scanned.

Once the I, @, and Y signals have
been formed, they are sent through
appropriate amplifiers until they have
bcen strengthened sufficiently to per-
form the next step in the formation
of a total color video signal. Let us
concentrate first on the I and @ color
signals. These are employed to ampli-
tude modulate separate 3.58 mc. color
subcarriers, their only difference be-
ing a 90° phase difference between
them. After this operation has been
performed, the modulated I and @ sig-
nals appear as shown in Figs. 1H and
1K. (Negative modulating voltages,
such as the —.32 for I blue, appear
only as a reversal of subcarrier phase.
That is, a positive modulating voltage
will cause the resulting modulated
signal to have one phase, a negative
modulating voltage will cause it to
have the opposite phase. In outward
appearance, however, both modulated
waves will possess the same shape or
envelope.) These are actually the color
sidebands produced by the modulation,
the 3.58-mc. carrier having been sup-
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pressed in the balanced modulators.
The various colors (red, green, and
blue) produce different amplitudes on
the modulated waves in accordance
with their amplitudes in the I and @
signals.

The next step is to combine these
signals into one. Since the 3.58-mc.
color subcarriers that were employed
in the modulators differed in phase
by 90°, their sidebands differ in the
same way. Fence, their resultant is
not obtained by adding their ampli-
tude arithmetically (as 3+4=7) but
rather by taking the square root of
the sum of their squares (as V32+42=
VI+16=V25 or 5). If we follow this
procedure for the I and ¢ modulated
signals of Figs. 1H and 1K, we obtain
the result shown in Fig. 1M.

As a sample calculation, consider
the blue voltage portion of the I and
@ voltages of Figs. 1H and 1K. The
peak amplitude of the I blue is —.32
and this figure squared is equal to
.1024. By the same token, the ¢ blue
is .31 and this squared is equal to
.0961. The addition of .0961 and .1024
gives us .1985 and the square root of
this number is .44. The remaining
calculations are worked in a similar
manner, with the results indicated.

The color signals have now been
combined and the next step is to add
thig resultant to the monochrome or
brightness signal. Here the addition
is straightforward, with the color side-
bands extending for equal distance
above and below the brightness level.
The Y component represents the
brightness of that color and bright-
ness in a video signal is determined by
how far the average level of a video
signal is from the black level. (The
black level is the reference against
which brightness is measured.)

The blue portion of the signal (rep-
resenting the blue bar on the scan-
ning pattern) has a brightness level
of .11. Therefore, the average level
of the blue I and @ (i.e., color) signal
is placed 11 per-cent of the distance
between the black level and the maxi-
mum brightness level. Red has a
brightness value of .30 and so it is
moved farther away from the black
level. Finally, the brightness level of
green is 59 and it is positioned 59
per-cent of the distance away from
the black level. White has a bright-
ness value of 1 and it is positioned at
the farthest point from the black level
of the video signal.

The total signal, with I, @, and Y
combined and with sync pulses and
a color burst appears as shown in Fig.
1N. In this illustration, several items
are of interest. First is the color burst

and in the examination of any color °

video signal this burst must be present
in order to insure the proper repro-
duction of colors in the picture. It is
this burst which establishes the fre-
quency of the color subcarrier genera-
tor in the receiver and any deviation
from its correct phase will result in
color distortion (i.e., a shift in color
away from its original hue).
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Second, the negative tips of the
3.58-mec. modulated blue signal and of
the red signal extend beyond the black
level well into the blacker-than-black
or sync-pulse region. At the other
end, the positive tips of the 3.58-mc.
modulated green signal extend beyond
the point where the brightest level is
indicated. These extensions beyond
the normal excursions of the video
signal are permitted by the FCC
standards, but in practice they seldom
occur. Actually, they appear only for
highly saturated colors and such sa-
turations are almost never encoun-
tered. Theoretically, though, they
are permissible.

At the video second detector, a good
oscilloscope would produce the signal
pattern shown in Fig. 1N. Beyond the
detector, the color components of the
total video signal are shunted off to
the chrominance section of the re-
ceiver while the monochrome portion
is passed through a separate ampli-
fier stage or two. The demodulated
I and @ signals then meet the Y signal

Fig. 1. The various stages in the for-
mation of a color TV video signal us-
ing a color-bar paitern as a subject.
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Fig. 2. Matrix circuit for adding I Q,
and Y signals in a color TV receiver
to recreate red, green, and blue sig-
nal voltages for the picture tube.

again in the receiver matrix network
and through the interaction of these
three signals, the original blue, red,
green, and white bar pattern is re-
created on the picture tube screen.

It might be instructive to follow
this reconstruction in detail to see how
the original colors are re-obtained. It
was shown in the discussions of the
receiver matrix in Part 5 that:

R =Y 4 .62Q + .96I
B=Y 4+ 17Q —11r
G =Y — 64Q — .281

Let us consider the blue color first
since it appears first on the bar test
pattern. From the Y signal we obtain
a voltage of .11 volt since this is the
average brightness level of the blue
bar. From the @ channel we get 1.7Q
volts or 1.7 times whatever blue volt-
age the @ channel possesses. If we
refer back to Fig. 1G, we see that the
@ voltage when blue was being
scanned was .31. (This means 31%
of whatever voltage was being de-
livered by the blue camera tube to the
transmitter matrix. If we assume 1
volt of signal was being provided by
this tube, then .31 volt of blue volt-
age was obtained at the @ terminal of
the matrix.) Thus, this .31 is now
multiplied 1.7 times to provide .527
volt from the @ channel toward the
formation of the final blue bar to
be presented on the screen. Thus far,
then, we have .11 volt of blue volt-
age from the Y channel and .527 volt
from the @ channel. Still to come is
the voltage from the I channel. This
is —1.1 times whatever blue voltage
the I channel possesses. Again, if we
refer back to Fig. 1F, we see that the
I voltage when blue was being scanned
was —.32. This value, multiplied by
—1.1 gives us a total of .352 positive,
since the multiplication of two nega-
tives yields a positive. Electronically
the multiplication of two negative
numbers means that the reversal in
polarity that occurred in the trans-
mitter matrix is now being counter-
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acted. Adding all three contributions
from the I, @, and Y channels, we
obtain: .11 + .527 4 .352 which equals
989 or essentially 1 volt of blue signal.
Is this the same as the original volt-
age obtained from the blue camera
tube? The answer, of course, is Yes!

The red and green signal values
can be obtained in the same manner
and the computations and solutions
are shown in Fig. 2. For white there
would be no contributions from the I
and @ channels since it was demon-
strated previously that the scanning of
white produced no I or @ voltage.
White, then, would be obtained sole-
ly from the Y signal, which is as it
should be.

In the foregoing discussion, a rela-
tively simple color bar pattern was
employed. With that knowledge be-
hind us, we are now in a position to
examine the video signal produced
when the color-bar test pattern of
Fig. 3A is scanned. Here we not only
have the three primary colors, but
mixtures of these colors such as yel-
low, cyan, and magenta. .

The waveforms shown in Figs. 3B,
3C, and 3D indicate how the output
voltage from each color camera tube
varies as the scanning beam travels
across the pattern from left to right.
Consider the output from the blue
camera tube first. When red, yellow,
or green is scanned, the voltage de-
veloped by the blue tube is zero be-
cause these colors possess no blue.
When cyan is reached, the voltage
output of the blue tube jumps up to
our assumed value of one. Cyan is
formed by combining green and blue
and it is the blue component which
activates the blue camera tube. The
output of the blue tube remains steady
at 1 volt as the beam moves over the
blue bar and the succeeding magenta.
The latter color represents a com-
bination of blue and red. When the
scanning beam passes over the red

Fig. 3. Formation of a color video sig-
nal from a more complicated color-bar
test pattern than was used in Fig. 1.
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bar, the output of the blue c¢amera
tube drops back to zero. It shoots
back up again to 1.0 volt when white
is reached.

For the red camera tube, an output
signal is obtained for red, yellow,
magenta, and white. And finally, for
the green camera tube, output is
present as the beam moves over yel-
low, green, cyan, and white.

Explanation of the waveform that
appears in the Y channel rests, as it
did before, on the equation:

Y = 59G + 30R + .11B

Where a single color appears by it-
self, the value employed is that which
is placed in front of that color in the
foregoing equation. The figure of .89
which is indicated for the yellow is
derived from the addition of .59 for
the green component of the yellow
plus .30 for the red component. Cyan,
a mixture of green and blue, has a
brightness value of .59 plus .11. The
brightness value for magenta is simi-
larly formed by addition of .30 from
the red and .11 from the blue.

A similar procedure is followed in
the formation of the I and @ wave-
forms. In the I signal, for example,
red is .6 as indicated by equation (2).
Yellow is a combination color and it
is formed by adding .6 for its red com-
ponent with —.28 for its green com-
ponent. The result of this addition
(6—.28) is .32. Similarly, for the @
signal, the value for yellow is obtained
by adding .21 for its red component
and —.52 for its green component as
indicated by equation (3). The result
of this addition (.21—.52) is —.31. The
remaining color values for both I and
@ signals are obtained in the same
manner.

The final video signal, formed by
the combination of Y, I, and @ is
shown in Fig. 3H. Again, the modula-
tion envelope is formed by adding the
square root of the sum of the squares
of the I and @ values of each color to
its ¥ value. For red, for example, we
would add V.364-.044 or .63 to .3 to
obtain a positive excursion of .93. For
the negative excursion, subtract .63
from .3. Similarly for the other colors.
It is this signal which would be seen
at the output of the video second de-
tector in the television receiver.

The presence of combination colors
means that when these colors are be-
ing presented on the receiver picture
tube screen, more than one electron
gun is in operation. For example, to
present a yellow bar, both the green
and red must be activated by the sig-
nal. For cyan, the green and blue
guns are required and for magenta,
red and blue dots must be struck.
There are, of course, many, many oth-
er combinations of colors and for a
large number all three electron guns
are operating to some extent. Ap-
preciation of these facts concerning
video signals and how they are formed
will materially aid the technician in his
work on color television receivers.

(To be continued)
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The 1000 watt Tesla unit. The use of vacuum
tubes is safer, quieter, and more TVI-prcof
than the older spark gap apparatus. A tast
was made with a recent-model G-E receiver
located about 20 miles from the three local
TV transmitters. This apparatus was oper-
ated within 20 feet of the set with no in-
terference except for slight snow on Chan-
nel 4, A 14” corona was obtained with
the 1000 watt unit. The authors also built
150 and 500 watt units, described herein.

reading about color TV, transistor

pocket radios, and ultra-fidelity am-
plifiers may find a Tesla coil giving
100 kilovolt corona discharges and
flame arcs that melt steel wire more
to his liking.

The circuit of the Tesla coil is sim-
ple and almost foolproof, consisting of
an r.f. oscillator driving a large air-
core step-up transformer; high voltage
is built up across the secondary be-
cause of its high turns ratio and reso-
nance effects, since the primary of the
transformer is tuned to the natural
resonant frequency of the secondary
colil.

First, decide on the power of the
coil, and then obtain a transformer to
suit. For small outfits, a power trans-
former having a high-voltage winding
of at least 800 volts at 150 to 250 ma.
is suitable; for larger coils, a trans-
mitting-type transformer, which need
not have a center tap, is necessary.
The secondary should be rated at about
1500 volts at 350 ma. Two smaller
transformers, with the secondaries in
series and the primaries in parallel,
can also be used.

The next thing to consider is the
oscillation transformer. The most con-
venient form to use for the high volt-
age secondary coil (L)) is a 2- to 3-
foot long cardboard mailing tube 2- to
21%-inches in diameter, the lower end
of which fits over a wooden plug
mounted on top of the chassis. Before
winding, the form must be thoroughly
impregnated with melted paraffin; it is
then dried and closewound with a sin-
gle layer of #30 B. & S. gauge d.c.c.
or formex insulated magnet wire, leav-
ing three inches of tubing unwound at
each end. The coil is then given a half
dozen coats of shellac, with a few days
drying time between applications. The
discharge terminal is a porcelain in-
sulator mounted on a round block of
dry, shellacked wood glued into one
end of the form, with the lead from
the coil attached to the terminal; the
other end of the winding is brought to
a binding post at the lower end of the
coil for a ground connection.

The plate tank (L:), #14 wire, and
the grid coil (L), both concentric with
the secondary, are arranged on a

THE experimenter who has tired of

August, 1954

m:

shellacked cardboard form for outfits
less than 150 watts, but for larger
units the plate coil should be air
wound with heavy wire i#9 to #12),
threaded through insulating support
strips, the turns being spaced the wire
diameter. The grid coil is wound on a
cardboard form and mounted over the
supporting strips about an inch below
the plate coil.

For small coils, a pair of surplus tri-
ode tubes like the 801A or 10Y are
suitable; for larger coils, types 826,
211, and 805 have been successfully
used. Because the push-pull connec-
tion complicates the circuitry, the
tubes are run in parallel.

Construction is most conveniently
done on a plywood or Masonite chas-
sis, using adequate insulation where

/

VACUUM-TUBE
TESLA CGOILS

By
R. A. KAWCYN

and

T. C. MARSHALL

An interesting project for the
experimenter. Mystify your
friends by lighting unconnected

bulbs and igniting candles.

needed, heavy wire for filament and
r.f. leads, and following good construc-
tional technique. The filament voltage
should be held within 5% of the rated
value while the coil is in operation.

The value of the grid resistor is not
critical; it can range from 1000 ohms
for parallel high mu tubes to 4000
ohms for low mu tubes; it is helpful to
use an adjustable resistor to find the
best operating conditions.

The plate tank condenser consists of
transmitting-type mica condensers hav-
ing a voltage rating double the applied
a.c. and a current rating of at least
3 rf. amps.; or, lacking these, use
heavily shellacked glass plates coated
with metal foil for high power coils. If
the oscillator does not function, as

(Continued on page 98)

Schematic of the Tesla unit. The use of an external ground is strongly recommended.

Ri—Sce text. 20 watt rating for small coils and
up ta 150 watts for large coils

C,—.0G5 ufd., high-voltage ceramic cond.

C,—.0G2 to .01 ufd. (Sec text. For small coils,
Sangamo Type A or equivalent; for large
coils Sangamo Type E or equivalent)

C—500 upfd., 1000 v, mica or ceramic cond.

C,, Cs, Co, C-—.01 pfd., 600 v. cond.

81, $o—5.p.s.t. heavy-duty toggle switch

T1—Sece text

T,—Fil, trans., c.t., to match tubes used

PLy, PL,—117 v. pilot light

F,—Fusec of suitable size

Li—15 4. #14 en. closewound on 4 1o 5"
cardboard tube (for small coils) 15 t. #9 to
#12 bare or en. spaced dia. of wire, 5”7 to 6”
dia. (jor large coils)

Lo—25 ¢, #18 en. closewound on cardboard
form rmounted to fit below L., same dia.

L,—Sce text

Note: Cails are wound in same direction, con-

EXTERNAL
GROUND

|
|
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"7 vaC
e
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snections are ntade in order from top to bot-
tom as numbered.

V,—Paralleled 801 A4°s, 10Y’s, 826°s, 805°s, etc.
or single 304TL
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Front view of K2AVB's
modulator and power
supply added to trans-
mitter of Sept. 1952,

A companion modulator and
be used with the transmitter

N THE September, 1952 issue of this
; magazine, there appeared an article
by Messrs. Kirchhoff and Bulkley

entitled “Three Tubes On 2 Meters.” .

Having recently acquired a Novice li-
cense and being more than interested
in the higher frequencies, I decided to
construct this set.

The instructions set forth in the ar-
ticle were scrupulously adhered to. As
the photographs will show, the r.f.

By BYRON G.

its power supply designed to
originally described in 1952.

head is the spitting image of the one
described in the original article.

The next stage was the modulator.
See Fig. 1. As I was rather short of
funds, I decided to use Heising modu-
lation and thereby save the cost of a
modulation transformer. The 6SJ7 and
the 6J5 speech tubes feed into an
Amperex type 807 which is used as the
modulator. Feeling that the entire rig
would constitute only three chassis, I

Fig. 1. Schematic of modulator designed to be used with the three-tube, 2-meter
transmitter described in the September 1952 issue of this magazine. See text.
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Ry, Ry—2.2 megohm, V5 w. res. Ce—50 ufd., 50 v, elec. cond.
Rs, Re—1500 ohm, Yy w. res. Ci—.1 ufd., 600 v. metal-clad cond. (Solar)
Ro—1 megohm, Vs w. res. Cy-Co—20/20 pfd., 450 v. elec. cond.
Rs—1 megohm audio taper pot (Centralab) Cio—16 ,ulz'i., 600 v. elec. cond.
R:, Re—100,000 ohm, V, J1—Open-circuit jack
DAL ’ D el ko IS CH,—7 hy., 150 ma. smoothing choke (Stan-
Ry—200 ohm, 10 w. wirewound res. cor C-1710)
RIU—‘ZEOO ohm, 2 w. res. 1—9Y," x 5" x 2" chassis (Par-Metal)
Riy,—#7,000 ohm, 2 w. res. 1—Porcelain plate cap (Millen)
Cq, Cs—10 pfd., 25 v, elec, cond. Vi—68J7 tube
Co—.1 ufd., 400 v, cond. Vy—6J5 tube
Csy C5—.01 ujd., 400 v. cond. V3s—807 tube
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Hight and left hand
..side views of trans-
‘ mitter rack at K2AVB.

WELS, x2avs

began to envision a compact miniature
rack and decided to pile them one on
the other. The modulator is built on
the same size chassis as the r.f. head.
The 6SJ7 and the 6J5 are located near
the front of the chassis which makes
for short grid leads for the pot and the
mike jack. The 807 and choke CH,
share the rear end of the chassis with
the two electrolytic condensers in the
middle.

A dual power supply is required for
the two high-voltage requirements.
One, Fig. 24, supplies the high voltage
to the modulator tube, and then to the
plates of the final. The other supply,
Fig. 2B, supplies the heater voltage
to all the tubes, and the plate voltage
for the modulator speech tubes, as
well as the multipliers on the r.f. head.
The fact that I could not fit five chokes
and transformers on a 5"x9%"x2"”
chassis necessitated two separate power
supply chassis. The 300-volt supply,
Fig. 2B, is built in a forthright fashion
except that we use on this chassis, a
separate transformer for a heater
supply which furnishes 6.3 volts to all
the heaters. Also located on this chas-
sis is a neon indicator to show when
the a.c. is turned on. Another point
that we might mention now is that all
switch controls are brought down to
the next chassis. To improve filtering,
and also to lower the voltage which
was too high, a 500 ohm, 50 watt wire-
wound resistor was used in lieu of a
swinging choke. (Cost problems again!)

The high-voltage power supply, Fig.
2A, uses a novel circuit. The trans-
formers were selected from the au-
thor’s ten-year accumulation of “sal-
vage.” The novelty of the circuit is the
use of the wirewound resistor in place
of a filter choke. All switches are
brought to the front of this chassis.
The fuses are at the rear.

RADIO & TELEVISION NEWS
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The layout of the ..2 involved mak-
ing standoffs of brass which are placed
so each chassis stands above and clear
of the one beneath it. The panels, front
and back, are made of %” aluminum
and room was allowed at the side for
cables. The panels are painted flat
black to simulate a professional black
anodize. All components are decaled in
white.

Turning on the a.c. preparatory to
testing showed that all the tubes light-
ed except for the tubes on the r.f.
head. Further investigation necessi-
tated the rewiring of the heater cir-
cuit as shown in Fig. 3. This differs
from the original circuit of Septem-
ber 1952. This removed the floating
ground and all our tubes lighted.

The oscillator triplers and drivers
were peaked with a grid dipper, and
glyptol was applied to prevent varia-
tion.

Anxious for results, we hurriedly
built a coaxial antenna using two-inch
copper tubing 19” long as a ground
plane and a 19” section from an old
TV rabbit-ear.

Not having a better means of tuning
up, we varied condenser C. in the
original circuit of Fig. 3 until the
plates of the Amperexr AX-9903 tube
stopped glowing red. At this point we
assumed that all the r.f. was going
into the antenna.

Listening carefully on the two-meter
band, we heard a fellow in Wantagh
(approximately ten miles) calling “CQ.”
With strong doubts, and tongue-in-
cheek (the antenna was lying on the
kitchen floor), we answered his call.
Wonder of wonders, he came back,
praising the quality of our audio and
with questions about our modulator.
During our next transmission we no-
ticed the plates of the 9903 beginning
to glow again, and compensated by re-
tuning Cu. When he came back again,
he asked if we were v.f.0. controlled, as

THY
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Ry, R;—500 ohm, 50 w. wirewound res. PM8409)
R;—50,000 ohm, 50 w. wirewound res. T,—Fil. trans. 6.3 v. ¢.t. @ 6 amps (Stancor
R,—50,000 ohm, 10 w, wirewound res. P-4089)
C1, Co—4 ufd., 600 ». oil-filled cond. CH,—Filter choke, 10 hy. @ 110 ma. (Stancor
C5-C4—20/20 pfd., 450 ». elec. cond. C-1001)
T,—Fil. trans. 5 v. c.t. @ 3 amps (Thordarson Fy. Fs—6 amp fuse

T-21F03) S1, Sa—D.p.s.t. heavy-duty switch (Insuline)
Ty—DPlate trans 835-0-835 v. @ 300 ma.; 656- NE\-—Necon indicator lamp

0-656 @ 300 ma. (Thordarson T-21P87) Vi, Vo—5U4 tube
I'~—Power trans. 350-0-350 v. @ 90 ma.; 5 ». 2—914" x 5" x 3" aluminum chassis (Par-

@ 2 amps (6.3 v, winding not used. Stancor Metal)

Fig. 2. The schematic diagram of the two power supplies. (Left) The high-voltage
unit which feeds through the modulating choke to the plates of the AX-9803. (Right)
300 volt supply for the speech amplifiers. rf. oscillator, and the 5763 multiplier.

our frequency had suddenly shifted.
Glaring balefully at our crystal, we
suddenly became aware of the scourge
of the ham, parasitics.

We did all that the rule books advise
from putting resistors in the final
erids, to bypass condensers all over the
place. We even changed grid coil L
so that it sat between the turns of L
rather than straddling them.

The cure was far more simple than
we had guessed, and was discovered
quite by accident while checking out
with a dummy load. The light would
glow even with the crystal out. We
tried to remove the driver tube, and lo
and behold as we grasped it, the light
went out. A simple tube shield solved
the problem.

In order to facilitate tune-ups with
an outdoor antenna, a metering circuit
was incorporated in the original unit.
The metering jacks in the 9903 circuit
were eliminated and replaced by a
five-position switch which reads plate
and grid current in the 9903 and plate
and grid current in the 5763. This pro-
vides a convenient means when tuning
up the second and third stages as each
stage can thus be tuned for minimum
grid and maximum plate readings.

Once the unit has been tuned, the
switch is left in the position where it
reads plate current in the 9903 so that
the final can be peaked up while on the
air. As the meter used was a 25 ma.
unit, various shunts were required to

(Continued on page 97)

Fig. 3. Original transmitter circuit as designed by Kirchhoff and Bulkley and desciibed in article “Three Tubes on 2-Meters”, Sept., 1952.

144 MCS.

Vs
R—4700 ohm, 1 w. res.
R~—6800 ohm, V> w. res.
Ry3—47,000 ohm, Y5 w. res.
R,—33,000 ohm, V5 w. res.
R,—1000 ohm, 1 w. res.
R—13,000 ohm, 1 w. res.
R.—20,000 ohm, V> w. res.
R—24,000 ohm, 4 w. res. (two 47,000 ohm,
2 w. res. in parallel)

C,—.002 pfd. mica cond.

Co—30 ppfd. ceramic cond. (Aerovox “Hi-Q”)

Cy—2.15-14.58 pufd. wvar. cond. (Johnson
I5M11)

Ci—15 pupfd. ceramic cond. (Aerovox “Hi-Q”)

Cy C10—1.73-8.69 pufd. var. cond. (Johnson
9Mi11)

Cg, Cs Co—3500 ppufd.
(Erie No. 323)

standoff

“Ceramicon”

C—50 pufd. ceramic cond. (Aerovox “Hi-Q”)

Ciy, Cys, Cus, C1o—500 ppfd. silver-button mica
cond.

C1—8 pufd. var. cond. (Cardwell 6077-ER-8-
BF/S)

Ci;—50 pufd., 600 v. feedthrough cond.

Ji, Jo-—Closed circuit jack

RFC—R.f. choke (Ohmite Z144)

L,—15 t. #18 en., V4" id., 7" long, tapped
at 45 1.

Lr—6 t. #18 en., 34" id., 33" long

L L4 AX9903
K. 2 144 MCS.
cl0
ey o
c9
COAX
CONNECTION]
2 Y
cis
Y o
N
—_— From
+300 e GND B- Modulator

Ly—2 1+t #18 en., 33" id., Vi long

Li—2 t. #18 en., V4" id. (onc turn on cach
end of Ls)

Li—4 t. 12 en., 34" id., 13" long

Lg—2 1, =18 en., 3" id., V" long (in center
of L)

Xtal—8 mec. crystal

1-—Coaxial chassis mount

V,—6J6 tube

Vo—5763 tube

Vae—AX-9903 tube (dAmperex)

Augqust, 1954
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HE popular trend in amplifier de-
Tsign is to secure linearity or low

distortion at modest power levels.
The performance cf this type of am-
plifier is almost invariably demon-
strated with musical material which
has been recorded using limiting or
compressor equipment. When such an
amplifier is used for musical sound
production (electronic organ) or sound
reinforcement, the power output level
attainable before clipping of the peaks
occurs is only a fraction of the am-
plifier rating. A test made using en-
semble music with ane of the popular
low distortion amplifiers rated at 20
watts resulted in a 6-watt power
level to the speaker at the point of
audible clipping of the peaks. Power
levels of low order may be satisfac-
tory for private listening, but they
are definitely inadequate for audi-
torium or outdoor use. The better

Top-rear chassis view of amplifier. It is assembled on a 10”x

13"x2” steel chassis.

This parts placement is recommended

as 1t avoids long hookup runs and reduces possible hum.

Designed for either push-pull parallel or straight push-pull
operation providing 30 and 20 watts, respectively, of complex
signal power. With sine-wave signal, power capacity of 85 and
60 watts is obtained at less than 1% harmonic distortion.

quality loudspeakers available today
are rated between 20 and 35 watts
pewer handling capacity. For ecc-
nomical distortion-free sound produc-
tion, the driving amplifier should be
capable of providing complex signal
power of this order without clipping.

The expansion of popular low dis-
tartion amplifier designs by parallel-
ing the output tubes to meet the
speaker capabilities would almost cer-
tainly result in an expensive combina-
tion boat anchor and furnace.

Underchassis view of amplifier. The switch shown at the upper

left is optional.

It was used to select input voltage taps

on the power transformer used by author. It is not required.

B
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The amplifier to be described was
developed to economically provide suf-
ficient complex signal power to utilize
the full capacity of present-day loud-
speakers. Two versions are presented,
one capable of providing 20 watts of
complex signal power and the other
of 30 watt capacity, obviously the
exact capacity depends upon the
character of the signal. These ampli-
flers have a sine-wave signhal capacity
of 60 and 85 watts respectively at less
than 1% harmonic distortion over a
wide frequency range. Standard tubes
are used within the manufacturers’
voltage and wattage ratings for trou-
ble-free, long-life performance.

The basic amplifier design require-
ment is to provide considerable peak
power capability with a nominal aver-
age power capability. This require-
ment is similar to that of providing
deflection power in television receivers
for which a family of tubes have been
developed, so the selection of the out-
put tube was made from this cate-
gory. The 6BG6G was selected be-
cause of its popularity, low heater
power requirement, and high plate and
screen dissipation rating. The 6BG6G
tube is rated for operation with 700
volts and 20 watts on the plate and
350 volts and 3.2 watts on the screen.
A pair of 6BG6’s with 685 volts on the
plate, 320 volts on the screen, and 40
volts bias have a static dissipation of
34 watts (17 watts each) which is
well within their ratings. A single
5U4G rectifier with 1100 volts plate-
to-plate and capacity filter will sup-
ply approximately 685 wvolts under
static conditions and 615 volts at
approx. 160 ma. to a pair of 6BG6’s
at their output overload point of 60
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watts sine-wave signal. At 30 watts
output the supply voltage is 650 at
105 ma. The full load current rating
of the 5U4G coincides with the power
requirements at the overload point
of the pair of 6BG6’s resulting in an
extremely simple and economical
power supply. Four 6BG6G’s provide
additional peak power handling ca-
pacity using a single 5U4G rectifier
tube for power, but the average audio
power output must be limited to ap-
proximately 30 watts to avoid over-
loading a single rectifier tube. The
use of two rectifier tubes and a larger
power transformer would obviously
allow continuous operation at double
the power level of two output tubes,
but the increase in peak power han-
dling capacity would be small so the
added expense is hardly warranted.

The static power consumption of
the amplifier using two output tubes
is less than 100 watts, using four out-
put tubes it is less than 150 watts.
Low power consumption is an advant-
age in many ways—operational cost is
low, electrical component life is ex-
tended, room heating or air condition-
ing load is minimized, enclosure space
and ventilation requirements are
small, a number of amplifiers can be
operated from a regular convenience
outlet without fear of overloading the
wiring. and the amplifiers can be oper-
ated quite a distance from the power
source with relatively little loss in
power output due to line voltage drop.

The amplifier circuit is shown in
Fig. 1. It has a 6BF6 triode input
stage, a 6SNTGT dual triode driver
and phase inverter, two (or four)
6BG6G beam type output tubes, a
5U4G rectifier, and a 6S4 voltage reg-
ulator. The bias supply uses a seleni-
um rectifier, approximately 20 db of
negative feedback is used from the
output transformer secondary to the
driver stage cathode circuit.

The 6BF6 was selected for the input
stage because it is one of the few
radio grade tubes that is designed and
production tested for audio use. The
6SN7GT was selected for the driver-
phase inverter stage, because of its
popularity, record of performance, and
low cost.

The optimum load impedance for the
6BG6 output tubes is 9000 ohms for
two tubes or 4500 ohms for four tubes.
The output transformer leakage in-
ductance from full primary to full
secondary should not exceed 25 mhy.
Either the Stancor A-8054 or A-8053
work excellently as the output trans-
former in this circuit. One of the re-
quirements for efficient operation of
beam power tubes is a stable source
of screen potential. The screen current
of the 6BG6G varies between a frac-
tion of a milliampere, no signal, to as
much as ten milliamperes full signal.
The use of two “VR” glow tubes for
regulation is marginal considering
anticipated line voltage variations, so
a simple regulator stage using five NE-
2 neon lamps as a reference and a
6S4 as a control tube was devised.
This method is lower in cost and has

Auqust, 1954

the advantage of lower static power
dissipation. The regulation for a cur-
rent variation of 20 milliamperes is
approximately 10 volts, which is en-
tirely satisfactory.

The cutput tube grid-bias potential
is supplied by a tap on the high volt-
age winding of the power transformer,
a half-wave selenium rectifier, and a
simple RC filter. A potentiometer and
a test jack are incorporated for initial
bias adjustment. The bias voltage is
set to give a static (no signal) output
tube plate current of 25 ma. per tube.

The bias adjustment is made by
connecting a Jow range voltmeter to

the test jack and setting the poten-
tiometer to give a potential of 0.5 volt
for two output’ tubes (or 1.0 volt for
four tubes).

The phase inverter is audio fed from:
a divider separate from the grid and
bias circuit of the output tubes, in
this way the bias supply ripple is at-
tenuated before it reaches the phase
inverter grid.

The high-voltage supply is filtered
by two 40 pfd. tab-mounting electroly-
tic condensers in series. Individual con-
denser ratings of 450 volts (900 volts
total) are satisfactory since the maxi-

(Continued on page 112)

Fig. 1. Schematic diagram of the power amplifier. Non-critical components are used.

INPUT

R2

Ra43

QUTPUT 4

= :’\gcs ] R23 ~L-cio 1

R D

_ sasv.__ | 320y

|

-
&

U7 V.A.C.

W2 \E

~40v.|

T

R,—250,000 ohm pot

Rs, R-—1500 ohm, V5 w. res.
R.—100,000 ohm, 1 w, res.
R,—470,000 ohm, V> w. res.
R;—3300 ohm, V5 w. res.
R—2700 ohm, Y3 w. res.

Rs, R—82,000 ohm, 1 w. res.
Rig—1 megohm, Y5 w. res. +59
Ry;—68,000 ohm, V5 w. res, =5%
Rio, Ri\5—470 ohm, V5 w. res.

Ry5, Ryy—150,000 ohm, V4 w. res.
Riq—10 ohm, V5 w. res.

Riz, Ris, Rzo, Rea—47 ohm, 1 w. res.
Ris, R:i—470 ohm, 2 w, res.

Roz, Ry—10,000 ohm, 1 w. res.
Ro;—22 ohm, V5 w. res.
Rog—1000 ohm, V4 w. res.
Ro—10,000 ohm, 1 w. pot
Rog—1.5 megohm, V5 w. res.
Roy—560,000 ohm, V> w. res.

Ci1, Cy, Cs, Cq—.1 ufd., 400 v. cond.
Ca—.0015 pfd. cond.

Cy—50 ufd., 25 v. elec. cond.

C:, Cs—.0022 pfd., 1600 v. cond.

Cp-C10—10/10 pfd., 450 ». elec. cond.

Cu, C12—40 pfd., 150 v, elec. cond.

Ci3, C14—40 ufd., 500 v. elec, cond. (Two con-
nected in series. Note C,3; cannot have
grounded can)

Ci;—40 ufd., 500 ». elec. cond.

T1—Output trans. 5000 or 9000 ohms to 8-16
ohm v.c. (Stancor A-8053 or A-8054, sce text)

Ts—Power trans. 550-0-550 v. with 50 v. ad-
ditional tap @ 150 ma.; 6.3 v. cit. @ 4.5
amp.; 6.3 v. @ .6 amp.; 5 v. @ 3 amp.

NE,, NE,, NE;, NE,, NE.:—Type NE.2
bulb

Fi—3 amp. fuse

S1—S.p.s.t. switch

SR;—65 ma. selenium rect.

V,—6BF6 tube

Vo—=06SN7 tube

Vi Vi, Vs, Ve—6BG6G tube

V—654 tube

V—5U4 tube

necon
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By BERT WHYTE

Y THE TIME you good people read
B this review, we’ll be right in the

middle of the “dog” days of Au-
gust. There was a time when the heat
and sticky humidity of the summer
meant a rash of “light music,” a “thin-
ning out” of our musical diet. Nowa-
days, neither heat nor humidity, nor
anything else seems to stem the in-
satiable appetite of the public for good
music, for the classical repertoire.
Witness, the dozens of music festivals
which have come into being in the last
few years, both here and in Europe.
The musical fare offered at these fes-
tivals is anything but light. Indeed,
one is offered such formidable works
as the Berlioz “Requiem” at Tangle-
wood and ‘“Parsifal” at Bayreuth. The
record-playing public seems to be fol-
lowing the same line. Certainly, with
a few exceptions, the record com-
panies are issuing material which can
hardly be called “light or trite.”

Still another factor in the summer
“renaissance” of classical music, at
least as far as the record companies
are concerned, is the vacationing au-
diophile. Hi-fi fans and music lovers
are just like everybody else . . . they
have to work and few can find the
time to listen. really listen, to the rec-
ords purchased during the winter. So
comes the good old summertime and
many a music lover spends a good part
of his vacation ‘‘catching up” on his
listening. And the music lover buys
records in the summer too! It is true
that records are not purchased in the
summer months in the large volume
common to the wintertime, neverthe-
less, many a record company is grate-
ful for this phenomenon, which has
kept their sales at such respectable
summer levels for the past few years.

All the foregoing is by way of telling
you that I will not bow to tradition
and review only the “light,” the “trite,”
and the inconsequential, merely be-
cause it happens to be summertime.
Oh, T’ll toss in some innocuous fare,
here and there, which you can use as
an interlude, a good thing to listen to
while you're fixing yourself a nice cold
drink. In fact, rather than curtail the
reviews in any way, I'm going to try
and aid you in your summer listening
by cutting the length of the individual
reviews, so that a greater number of
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recordings can be brought to your at-
tention. If you like this idea, send me
a card or a note about it. If a ma-
jority of you want this new format,
I'll continue with it through the Sep-
tember issue.

Before we start with the new re-
cordings this month, there are a couple
of other matters on my mind, which
you should know about. It won't take
but a minute! The first item is this:
most of the recordings which I review,
are selected by me from the great
number of recordings issued each
month. You have probably noticed that
I rarely give a really bad review to
any of the recordings which are cho-
sen. This is because of the careful
screening, to which all recordings are
subjected. I feel that space is far too
precious to waste on poor recordings.
I'm sure you are more interested in
what is good from a musical and tech-
nical viewpoint. This is not to imply, of
course, that a recording which does
not appear in my column is no good.
There are so very many new record-
ings issued every month in this age of
LP, that it is well nigh impossible to
review them all. The recordings I do
review are selected with a view to-
wards the musical interest contained
in the work, and the technical excel-
lence of the reproduction. I hope you
will agree there is little sense in filling
up space with inferior material.

The other little matter is a question
of nomenclature. I will be the first to
admit that some of you may find the
wording of the reviews, anent the tech-
nical qualifications and the musical
performance, somewhat repetitious.
This is quite deliberate on my part,
being a concession to understanding
and standardization. It has been said
and rightly so, that many critics write
to impress other critics and the pub-
lic be damned. I agree that such fat-
uous displays of erudition, in which
some critics indulge, are in very poor
taste. I try to use language which is
understandable and descriptive. If you
come across, ‘“‘clean, articulate, bright,
sharp, close-to, delineate, warm, linear,
etc. ete.,” too often, I'm sorry. I can
see no point in obscuring the meaning

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,
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““and intént of a review by the use of

“virtuoso vocabulary.”

I realize these two matters I
brought up are quite controversial. If
you have some ideas on these points, I
would be glad to hear from you about
them. Your letters are always wel-
come.

Equipment used this month: Elec-
troSonic pick-up, Pickering 190B arm,
Rek-O-Kut T 12H turntable, McIntosh
C 108 audio compensator, Mclntosh
30-watt amplifier, Jensen “Triaxial”’ in
Jensen folded horn.

BRITTEN

SEA INTERLUDES AND PASSACAG-

LIA FROM “PETER GRIMES”

YOUNG PERSON’S GUIDE TO THE

ORCHESTRA
Concertgebouw Orchestra of Amsterdam
conducted by Eduard van Beinum. Lon-
don L1917. RIAA curve. $5.95.

For those of you who already own
these works on the Columbia label,
this new edition sort of puts you “on
the spot.” The problem is twofold.
First, both works in this new version
are recorded with much greater fidel-
ity of sound. Secondly, both works are
contained on one 12” LP, whereas the
older editions were on two discs; a ten
inch disc for the “Peter Grimes,” and
a 12”7 LP for the “Young Person’s
Guide.” Now the question is, do you
want a new and superior version of
these works on one record thereby
consolidating your library a little, or
does the music on the “flip” side of
the Columbia discs weigh heavily
enough with you to retain them? Well,
that is a matter for you to decide. If
by chance you are not familiar with
these works, by all means obtain this
disc for one of the most delightful
treats in modern music. In fact, if you
are newly initiated into the mysteries
of hi-fi and you’re a tyro in the classi-
cal field, this version of the “Young
Person’s Guide to the Orchestra” is
virtually a must. By this I mean that
through several hearings of this work,
you can become familiar with the
sounds and uses of most of the instru-
ments comprising a symphony orches-
tra. If you've never been nearer to
orchestration than your local “Joe
Jazz and his Slipshod Five,” the first
experience with a symphony can be
overpowering. I can think of no more
pleasant or easy introduction to clas-
sics than this work. Based on a theme
from Purcell’s “Abdelazar,” Britten
takes you by way of variations,
through the various choirs and sec-
tions of the symphony orchestra. The
scoring throughout these variations is
clever and masterful, and the work
ends with a great fugue in which Brit-
ten has woven contrapuntal textures
which are truly magnificent. Van Bei-
num has a more accomplished or-
chestra at his command than Mal-
com Sargent had in the earlier Co-
lumbia, disc, and he makes the most
of it. Soundwise, London has come
up with a record with some really
huge sonorities. String tone is clean,

(Continued on page 84)
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(Above) Closeup of speaker enclosure. By allowing part of
cabiney to project inte garage, living rcom space is conserved.

(Right) Mr. Pack removes the front grille of the speaker hous-
ing to expose the four loudspeakers used in his sound system.

How one audiophile blended good sound

reproduction with decorative cabinetry.

gineer, has parlayed a hobby into a profitable busi-

ness just because those who saw the high-fidelity
system in his home liked what they saw and heard and
asked Mr. Pack to do the same for their homes.

Mr. Pack’s one-hundreth custom installation job is
one he just completed for his new home. Here he has
combined good electronic design and sound engineering
practice with eye-pleasing cabinetry.

His speaker system is housed in a back-loaded horn
enclosure which is built into the living room wall
which is adjacent to the attached garage. Thus the
mouth of the speaker projects into the living room
while the rear extends into the garage area. The sys-
tem’s amplifier is also located in the garage where it
receives adequate ventilation and is handy for repairs
and adjustment work. This same technique can be
used in any home if closets or other areas are con-
veniently located near the ‘“audio center.”

He uses a Williamson amplifier and a companion
equalizer-preamp to provide wide-range, low-distortion
output. He has altered the circuit to provide cathode
drive to the output stage, thus eliminating two block-
ing condensers and improving amplifier performance.
The preamplifier consists of four stages and uses two
6SNT tubes. The phono input is applied to the first
triode through a UTC LS-10 input transformer. This
matches the magnetic cartridge to the grid of the
first stage, thus providing additional gain and increas-
ing the signal level above the noise level of the first
tube.

The following three triodes are direct coupled. The
bass and treble controls are of the degenerative type
and are applied to the middle stage while the output is
cathode-coupled and of low impedance. The preamp
is built on a subchassis to provide the requisite shield-
ing. The two 6SNT’s are connected in series with the
heater current being supplied by a full-wave selenium
rectifier circuit.

The twe mid-frequency 8” speakers are Altec-Lansing
units while the tweeter and driver are made by
Stephens. The 18” woofer is a Jensen model.

The record player cabinet is Provincial in styling
and houses the tuner and preamp as well as the turn-
table with its transcription arm and low-impedance
magnetic cartridge.

EUGENE PACK, Salt Lake City communications en-

August, 1954

i

Provincial-style record cab-
inet houses turntable, tun-
er, and preamp. Space is
provided for tape recorder.

Rear of the back-loading
horn enclosure with the
amplifier installed above.
This part of system pro-
jects through wall into @
built-on garage. See text.
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AUTO RADIO SERVICE CHECKPOINTS

Fig. 1.

Tapping tubes with a pencil to check for intermiitents and noise. -
In this case, the radio’s cover could not be removed while mounted in the car.

Some simple preliminary tests can cut down the time

required for servicing auto radios. The checkpoints

described here account for most auto radio troubles.

type of receiver is to isolate or iden-

tify the source of trouble as quickly
as possible. In auto radio servicing,
this calls for operating the set in the
car until the trouble appears, and then
making a few simple preliminary
checks to arrive at the probable
sources of trouble. Otherwise, you may
find yourself putting in a considerable
amount of bench time only to find the
real trouble in a loose antenna plug,
corroded lead-in connection, bad
ground to the car frame, etc. The fol-
lowing preliminary checks take up
very little time, and you may be sur-
prised at how effective they may be.

Set does mnot light up: Check the
fuse. If the fuse is not blown, examine
the ends for corrosion or loose con-
nections, and replace the fuse if neces-
sary. If the fuse-holder connections
are poor or appear to be cold soldered,
heat them with a hot soldering iron
and apply new solder. Stretch the
spring in the fuse holder, if necessary,
to restore proper contact pressure.
Check the seating of the fuse. It may
be the wrong type; replace it with the
correct type and rating.

Set is intermittent: Wiggle the an-
tenna and lead-in connections, and
check the antenna for loose or inter-
mittently grounding mounting screws.
Check the antenna plug at the set for
poor or loose fit, cold-soldered connec-
tion at the plug tip, or broken or
frayed shield connections. Check the
tubes by tapping lightly with a pencil,
as in Fig. 1. (In some cases the set will
have to be removed from its mounting
to get the cover off.)

Receiver is noisy: Obtain all possible
information as to the nature of the
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'I'HE first objective in servicing any

complaint (whether constant, present
only while driving, etc.). Check the
volume control, tubes, control cables,
ground leads, etc., by tapping, mov-
ing slightly, or rotating while the set
is in operation, and usually with the
motor running. If the complaint does
not show up after a reasonable warm-
up time, try vibrating the set or an-
tenna in an effort to start the trouble.
(Avoid over-enthusiasm at this point.)
Check all mechanical and electrical
connections, remote control connec-
tions, plugs, etc.

In many cases, these simple checks
will reveal the exact trouble. In any
event, they will reduce servicing time

by giving a fair indication of where to

look for the trouble. The following
service notes will suggest further
sources of trouble, and should be help-
ful in cutting servicing time.

Specific Troubles

Vibrator dead—If there is no sound
from the vibrator and if the pilot lamp
does not light, check for a blown fuse
or for a poor connection in the fuse
container, or at the “A-+" connection
at the ignition switch. It is also pos-
sible that the ‘“on-off” switch in the
receiver is defective.

Vibrator mormal — If the vibrator
sounds normal but there is no sound
from the set, look for a burned out
or defective rectifier or audio tube
(0Z4 tubes in the power supply are
frequent offenders). Check also for a
shorted condenser (usually the plate
bypass in the audio output stage), and
check the plate voltages in the 6SQ7
(and similar) audio stages. A common
trouble is failure (open condition) of
plate supply resistors due to short
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By JOHN B. LEDBETTER

leads. When replacing resistors, make
all leads long enough to allow for ex-
pansion and vibration.

If there is a background hiss from
the receiver and if this hiss increases
and decreases with the volume control
setting, but no stations are received,
touch the antenna with a screwdriver.
If interfering “pops” are heard, try
disconnecting and reconnecting the
antenna lead-in. Check also for a de-
fective r.f. or other tube ahead of the
second detector. (If the tubes are ac-
cessible, feel the envelopes or try re-
moving the last i.f. tube from its socket
and work back toward the r.f. or con-
verter tube.) Listen for noise when a
tube is removed and reinserted. Trou-
ble usually will be found in the stage
just ahead of the one in which the
noise last appeared.

If the stations are received normal-
ly but are accompanied by hash or
vibrator interference, check for broken
or loose ground connections, and loose
tube shield, or i.f. can shield. In some
of the older automobiles, this type of
interference may require bonding of
fenders, instrument panel, etc., or in-
stallation of spark plug and distribu-
tor suppressors. See that the usual
5-ufd. condensers are connected across
the low-voltage (“A+") side of the
generator and from the hot side of the
ignition switch to ground.

Vibrator erratic—If the vibrator acts
intermittently and if there is no sound
from the set, check for a defective
vibrator (sometimes caused by defec-
tive buffer condensers) which may not
be furnishing enough voltage to oper-
ate the receiver.

If there is hash or noise in the set
but no station reception, check for a
defective vibrator and for defective
buffer condensers (generally across the
secondary of the power transformer)
or rectifier tubes.

If the vibrator sticks, blowing fuses,
the points of the vibrator are prob-
ably badly pitted. Replace the vibra-
tor. (Filing the points generally is
only a temporary measure and should
be avoided except in emergencies.) Be-
fore replacement, check the buffer
condensers. If the set is several years
old, or if the buffers look suspicious,
replace them as a safety policy.

If a new vibrator does not start
properly, or does not start at all, check
for low battery voltage, blown fuse, or
oxidized points on the vibrator. Note
if the pilot light operates. If the vibra-
tor will start when the auto engine is
running, this is an indication that the
battery voltage is probably low. If the
vibrator points are oxidized (this is
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fairly common if the vibrator has been
idle or on the shelf for some time),
apply about 12 volts a.c. (from pins on
your tube-tester socket), and allow the
vibrator to run for several seconds to
remove the oxidized film.

In several receivers (1950 Dodge and
similar), the current drain on the
vibrator is rather heavy and ordinary
vibrators will not last too long. In
making replacements, try a heavy
vibrator such as the Philco 83-0026.
Also check the buffer condensers for
trouble.

Intermittent reception — Check the
antenna lead-in for proper connection.
If a push-type antenna plug is used,
see that the plug is in the receptacle
properly and making good, solid con-
tact. Wiggle the lead-in at the plug
to check for poor or unsoldered con-
nections, breaks, etc. Check for the
same condition on bayonet or pin-type
plugs, and see that solder is built up
sufficiently to make a positive contact.
If the plug pins or soldered connec-
tions appear to be cold soldered, sweat
the connection with a hot iron and flow
in a small amount of new solder. Try
similar tactics with the lead-in at the
antenna end. Move the antenna back
and forth and check for a loose or
intermittently grounding condition.
Tighten or resolder connections as re-
quired.

If a portion of the broadcast band is
dead or intermittent, check for a de-
fective oscillator tube or possibly a
shorting condition between the plates
in the condenser-tuned circuits. If a
new oscillator tube fails to correct the
trouble, check the rectifier tube or
measure operating voltages at the
oscillator socket. Defective oscillator
coupling or padding (mica-type) con-
densers are other possibilities.

Noise and Distortion

One common trouble is an extreme-
ly noisy volume control that results in
high-pitched oscillations and cannot be
set at correct volume. This condition
indicates a defective volume control.
Cleaning usually will not help if the
condition is as serious as described
here; replacement with a new control
of correct taper will usually correct
this.

A microphonic “squeal,” usually af-
fected by vibration or high volume,
may be due to a noisy tube, generally
the oscillator (6A7, 6A8, 6AS7, 6BEG,
6K8, or 12BE6, among others), or sec-
ond detector (75, 6SQ7, 6SR7, 6AV6,
etc.). A similar effect can also be
caused by an intermittent open or loose
lead of one of the coupling condensers.

If the complaint is low volume with
distortion during the first half-hour or
so of operation, with satisfactory re-
ception thereafter, check for a weak
input filter condenser. Bridging a good
unit across the suspected condenser is
a satisfactory test. (Observe the
proper polarity and negative connec-
tions, especially in special circuits.)

When the receiver has audio distor-
tion at Iow levels only, and is normal
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at medium and high volume, check
the speaker voice coil alignment. If it
is rubbing against the pole piece, try
to re-align the cone. If alignment is
impossible or impractical, replace the
speaker. (In emergencies, try bending
the speaker frame slightly in one di-
rection or the other with a pair of
long-nose pliers while listening to a
station at medium volume.) Audio
distortion at high volume only in-
dicates a gassy audio output tube or
leaky coupling condenser. Also be sure
that the speaker cone is properly
glued and centered, and that the audio
output is not exceeding the speaker’s
normal power rating.

While on the subject of speaker de-
fects, there are several other com-
plaints that can be caused by dam-
aged speakers. A loose, unglued rim
on the speaker cone, a warped cone, or
a collection of foreign matter or metal
filings lodged in the magnet gap of
a speaker may cause occasional dis-
tortion and ‘‘rasping” notes. If the
cone is unglued, reglue with regular
speaker cement, making sure that the
cone is properly centered. Use speaker
shims or small strips of negative pho-
tographic film. If neither is available,
tune in a station at low volume and
move the speaker cone carefully back
and forth while exerting pressure
against and around the rim of the
cone (not against the cone itself). Ad-
just the cone position for the best
apparent quality and freedom of mo-
tion. Apply pressure evenly around
the rim to properly set the glue. If
the speaker has an extra centering
spider or disc near the air gap, check
this also for unglued condition.

If the speaker cone is warped, try
moistening the cone at a point direct-
ly opposite the warp. When dry, the
cone often will warp an equal amount
in the opposite direction and correct
the trouble. On smaller speakers, also
try warping a corner of the frame by
springing or twisting slightly with
long-nose pliers.

A frequent complaint is ignition
noise. If the usual remedies (.5-ufd.
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Fig. 3. With the set on the bench. probe gently for locse connections.
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Fig. 2. (A) Circuit for using an or-

dinary radio power transformer for an
auto receiver power supply if the proper
power transformer is not available.
(B) Dummy antenna for use with auto
radios during alignment and touch ups.

condensers across the ignition switch,
generator, and other electrical instru-
ments; bonding ground connections;
cleaning and tightening ground con-
nections; etc.) do not work, try clean-
ing the base and insulator of the whip
antenna. Corrosion often causes con-
siderable leakage between the antenna
and auto body.

If the ignition noise continues to be
picked up, even with the antenna re-
moved, the trouble may be pickup via
the 6-volt lead. The most practical
solution in this case is to run a
separate #8 or #12 lead directly
from the receiver to the battery, keep-
ing the lead as short as possible and
dressing it away from other “A-"
wiring to avoid pickup.

A high-pitched noise, present only
when the auto is in motion, indicates
wheel static. If the noise stops or is
reduced when the brakes are applied,
install coiled-spring suppressors (avail-
able at most distributors) inside the

(Continued on page 100)
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Fig. 1. The eight coils that comprise the
United Technical Laboratories’ V2 kit.

A recently-introduced kit of eight slug-tuned coils permits

continuous coverage of the range from I to 1000 microhenrys.

into his parts bin and pull out a

fixed or wvariable condenser that
will satisfy practically any capacitance
need he may have. Fixed resistors and
potentiometers from the same source
. will meet his resistance requirements.
In the past, however, when he wanted
a certain value of inductance, the pic-
ture was considerably different. In
this case he was actually faced with the
necessity of “rolling his own,” with all
the chart-thumbing, slide rule slip-
ping, actual winding, and turn-pruning
this inevitably entails.

Now, however, thanks to a kit* of
variable inductances that has recently
been put on the market, ordinary in-
ductance needs are as easily satisfied
as are those of capacitance and resist-
ance. This kit, illustrated in Fig. 1,
consists of eight slug-tuned, “Q-Max”
impregnated coils that can be adjust-
ed to values covering a continuous
range of from 1 to 1000 microhenrys.
Each coil has an inductance-change-
ratio of roughly three to one, and
there is generous overlap between
eoils. Snap-in, single-hole mountings
for inserting in a 114,” hole are pro-
vided.

Individual coil specification sheets
are packed with the kit. On every
sheet is a graph on which the variable
inductance values of a particular coil
are plotted against turns of the slug-
feeding brass screw. Thirty turns of
this screw are required to move the
slug from the “clear-out” to the
“clear-in” position. In the case of each
coil, for a certain number of these
turns the change in inductance ap-
proaches linearity; and the rated in-
ductance coverage of the coil is re-
stricted to fall within this near-linear
range. This permits a straight line
drawn on the graph to indicate aver-
age coil inductance change. To secure
a wanted inductance value, you simply
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select the proper coil, consult the
graph for that coil, and then turn the
slug-adjusting screw in the indicated
number of turns from the “clear-out”
position.

Besides the graph, the specification
sheet provides the following informa-
tion about the coil: (1) Maximum and
minimum values of rated inductance;
(2) maximum and minimum values of
“@Q,” together with the frequencies at
which this factor was measured; (3)
d.c. resistance; (4) distributed capac-
ity; (5) self-resonant frequency with
the slug set at the minimum induct-
ance position.

The writer is one of those nasty,
suspicious persons who buys a new
foot rule and then rushes right home
to check it against his steel square be-
fore starting to use it; so the first
thing he did with the coil kit was to
give every coil an electronic third de-
gree with a “@”-meter and a grid dip
oscillator. On the whole, the results
were quite satisfactory. It was not
supposed that mass-produced coils of
this nature would be precisely “on the
nose,” nor were they found to be; but
essential characteristics were as close
to specifications as could reasonably
be expected. Some “Q” values were
found a little lower than specified and
some a little higher, but the average
was surprisingly close. Incidentally,
the “@” of each coil varies with the
setting of the slug, the maximum nor-
mally being found at the maximum
inductance setting. The lowest “Q” fig-
ure given is 50 and the highest 125.

Agreement between actual meas-
ured inductance and the values indi-
cated on the graphs was very close in
some coils and only fair in others. It
was noted, though, that the “reset ac-
curacy’’—the ability of the coil to dis-

* Variable inductance kit, Model V2, manufac-
tured by United Technical Laboratories, Morris-
town, N.J.
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play the same inductance when the
tuning slug was returned to the same
position—was excellent. This led to
the conclusion that where extreme ac-
curacy was desired it would be worth-
while to hand-calibrate the coils.

All that is needed to do this are a cou-
ple of accurate condensers—inexpen-
sive silver mica 5% tolerance units will
do nicely—and a grid dip meter. The
condenser is connected across the coil
with its slug turned clear out, and the
resonant frequency of the combination
is checked with the grid dip oscillator.
Then the slug is turned in five turns
and the resonant frequency checked
again. This is repeated for every five
turns of the adjusting screw until the
slug is in the full thirty turns. The
resonant frequencies found are next
converted to inductance values by us-
ing the formula: L=25,332/Cf2 where
L is the inductance in microhenrys, C
is the capacity of the silver mica con-
denser in pufd. plus the distributed ca-
pacity of the coil, and f is the reso-
nant frequency in megacycles. Finally,
these inductance values are plotted on
the graph furnished for the coil and
the points are joined with a smooth
curve. The hand-drawn curve is shown
dotted in Fig. 4.

Various characteristics of these coils
have been described in considerable
detail because nothing more will be
needed to start dozens of applications
popping in the minds of experienced
experimenters, amateurs, and techni-
cians. However, since not all readers
will be so experienced and because no
instructions are furnished with the
coils, it may be well to describe a few
of the more important applications in
each field.

Probably the first use an experi-
menter will make of the kit is that of
direct application. If he wants to try
a circuit calling for an inductance of,
say, 260 microhenrys, he simply picks
out the proper coil, gives the brass
screw the indicated number of turns,
and there he has a pre-fabricated
high-“Q” coil of exactly the specified
inductance. Once the circuit is work-
ing he may wish to try the effect of
increasing or decreasing the inductance.
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If so, all he has to do is turn the slug in .

or out. When a certain setting is found
to work best, the number of turns re-
quired to return the slug to its “clear-
out” position will reveal what the op-
timum value of inductance was.

Again he may wish to determine the
maximum and minimum capacity of a
tuning condenser. One of the coils, set
to a convenient inductance value such
as 10 microhenrys, is connected across
the variable condenser, and the reso-
nant frequency of the combination is
checked with a grid dip oscillator with
the tuning unit entirely closed and
then -with it entirely open. The capac-
ity present at either of the two set-
tings is determined from the formula:

C = 25,332/Lj*

Units are the same as before.

After both values of C have been de-
termined in this fashion, it is only nec-
essary to subtract from each the dis-
tributed capacity of the particular coil
used, and you have the actual maxi-
mum and minimum capacity of the
tuning condenser cxpressed in micro-
microfarads.

Naturally the same method can be
used to determine the value of a fixed
condenser. With coil #2 set to 5 mi-
crohenrys, capacities between 1 and
1000 pefd. will fall within the range of
the ordinary GDO. If you have been
taking the values stamped on ordinary
mica condensers for granted, you are
in for a rude shock when you start
measuring them. This method is excel-
lent for matching condensers closely,
as is sometimes necessary.

The experimenter will also find the
coils make very handy ready-made,
variable r.f. chokes for high frequency
circuits. Different coils and different
settings of each coil can be tried until
the exact value of inductance needed
for a certain circuit is found; then the
coil may be left permanently installed
or another choke of the same induct-
ance may be substituted with the sure
knowledge it is the right one to use.

Ham publications often give coil
data as so many turns wound for a
certain Iength on a certain size form.
You may want to substitute a coil
form of different size you have on
hand. You can place one of the varia-
ble inductances in the circuit tempo-
rarily and use the GDO to adjust it to
the proper value for covering the de-
sired range, etc. Then, knowing the
actual inductance required, you can
consult a coil-winding chart to deter-
mine the proper winding for the form
you wish to use.

Many times an amateur needs an
oscillator working on widely separated
frequenciecs. A split-stator tuning con-
denser may be employed with the coils
just as they are in a Colpitts circuit,
such as the one shown in Fig. 2, to
form the heart of such an oscillator.
Almost any twin-section tuning con-
denser may be employed. If care is
taken to make the leads as short as
possible, different variable inductances
can be clipped into this circuit and ad-
justed to make it cover a range of
from about 2 mec. to well beyond 100
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me. In Fig. 5 the grid dip oscillator is
being used to explore the freguency
range of a tuning combination of this
nature.

Recently the writer wanted a tiny
condenser of exactly 1% gupfd. to sup-
ply feedback in a crystal oscillator
with which he was experimenting. His
“@”-meter having been loaned, it
was decided to put the coil kit to-use.
A piece of twin-lead was connected
across the terminals of coil #1 adjust-
ed to 1 microhenry of inductance. A
quick check was made to be sure no
one had changed the formula for reso-
nance since last we looked, and it was
found still to be: =

f=159.16/ VvV LC
with units again the same as before.

The distributed capacity of the coil
was given as .5 pefd., and this added to
the 1% pufd. needed yielded a value of
2 pufd. for C. L, of course, was 1 #hy.,
and the product of these two gave a
figure of “2” under the radical. The
square root of 2 is 1.414; 159.160 divid-
ed by 1414 gives an answer of about
112 me. as the resonant frequency to
be expected when the capacity repre-
sented by the length of twin lead is
1% pptd.

Bits were snipped from the end of
the twin-lead with the diagonal cut-
ters, and the GDO was used to keep
tab on the rising resonant frequency
until 112 mec. was reached. Fig. 6 is a
picture of this operation. Later, when
the “@”-meter was retuned, this
twin-lead condenser was checked and
found to be as near 1% pufd. as could
be measured. Twisted lengths of insu-
lated wire could have been used to
fashion the small condenser in the
same way.

While the writer was working on a
high-frequency oscillator, a need was
felt for some sort of field strength
meter to show the effect of circuit
changes on output. A few turns of

Fig. 5. Checking tuning range of split-sta-
tor condenser and a variable inductance.

Fig. 6. Mcking a small condenser from a
length of twin-lead. See text for details.

g
e

Fig. 7. Using a variable inductance. a
crystal probe, and a micrcammeter as an
easily-assembled field strength meter unit.
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Fig. 2. Colpitts circuit which allows sin-
gle winding coils to be used as oscilla-
tor inductances. See discussion in text.
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Fig. 3. How a IN34 crystal diode and a mi-
croammeter may be used with a variable
inductance to provide a temporary field
strength meter or an r.f. probe. See text.
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Fig. 4. The chart as supplied with coil
4 in the kit (solid line) and the hand-
drawn corrected curve (dotted) for coil.

wire were wound around the bottom
portion of Coil #1 and a crystal probe
designed for use with low current me-
ters was clipped across this winding.
The other ends of the probe leads were
(Continued on page 96)
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By
CARL J. QUIRK

Allen B. Du Mont Laberatories
Author. A Handbook of Television Interference”

HIS article will discuss specific
Ttypes of TVI, give their causes,

and list some possible cures. Last
month’s article concerned itself with
unmodulated interference, such as os-
cillator radiation, and discussed the
interference effects of video i.f. har-
monics and high-channel signals. Now
we will investigate frequency-modu-
lated, video-modulated, and burst-type
interference.

Frequency-Modulated TVI

Adjacent-channel sound interfer-
ence. When receiving a weak or dis-
tant station, there is a likelihood that
the sound carrier of a nearby strong
station on the lower adjacent channel
will produce a beat of 1.5 mc., as seen
in Fig. 5. In this illustration, recep-
tion in New Jersey from channel 3
(Philadelphia) is being interfered with
by channel 2 (New York). Although
this effect may not be quite as annoy-
ing as the adjacent-channel video type
of TVI, it is sometimes more difficult
to eliminate. This is primarily due to
the fact that when tuning for best
fringe-area reception, the customer
will normally tune the video carrier
up on the passband in order to achieve
a better picture. When he does this,
he simultaneously tunes the interfer-
ing sound carrier out of its trap, in-
creasing the effective interference.

Most TV receivers have at least one
trap tuned to the i.f. of this interfer-
ing signal. For example, for 25.75 mc.
i.f. sets, this adjacent-sound if. trap
is tuned to 27.25 mc.; for 45.75 mc.
i.f. sets, the trap is tuned to 47.25 mc.
It is obvious that the trap must be

properly tuned to this frequency if the
maximum attenuation is to be ob-
tained.

FM broadcast stations. A very com-
mon type of nontunable FM interfer-
ence comes from harmonics of FM
broadcast stations. The FM broadcast
band extends from 88 to 108 mc., and
the second harmonics of the FM sig-
nals range from 176 to 216 mc., right
in the upper v.h.f. TV band. For some
time many technicians had the idea
that the harmonics were generated by
the stations themselves. Although this
could be true in certain isolated cases,
most interference due to harmonics is
the direct result of the generation of
harmonics within the front end of the
TV receiver proper. The elimination
of this type of interference involves
the elimination or at least attenua-
tion of the fundamental before it gets
into the tuner.

In most instances, there will be only
one FM station producing interference
in this manner. Under these condi-
tions, the problem merely requires
that an FM trap be inserted into the
transmission line as close to the tuner
as possible; the trap is then tuned to
eliminate the beat. There are several
simple trap circuits which can be used
for such conditions. Fig. 1 illustrates
several types.

There are cases, however, where
several FM stations may interfere with
several TV stations. Pasadena, Cali-
fornia, is one area where this condi-
tion exists. A satisfactory solution is
the use of an m-derived band rejection
filter, such as is shown in Fig. 7. This
filter inserted into the input of the

Fig. 1. Various FM traps for use with both 300-ohm twin-lead and coaxial cable.
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TROUBLESHOOTING

Part 4. Concluding article includes some
practical circuits and suggestions for
eliminating modulated TVI such as that

produced by FM and police broadcasting.

tuner circuit attenuates the entire FM
band and, thereby, eliminates inter-
ference.

FM broadcast interference can often
result when the TV set has poor image
rejection and uses a 21-mec. if. This
occurs particularly on channel 2 where
the video carrier is 55.25 me., and the
local oscillator frequency is 81 mec.
The latter, plus 21 mec., gives an im-
age frequency of 102 mc. Any FM
broadcast signal close to this fre-
quency can, therefore, enter the set
and cause TVI. The use of one of the
traps shown in Fig. 1 will attenuate
the FM interfering signal and elimi-
nate this effect.

Police interference. Another type of
tunable FM interference occurs as a
result of police operating in the region
of 41.25 mec. to 45.75 me. Although as
a rule the interference is intermittent
since the stations do not broadcast
continuously, it still is a cause of ex-
treme annoyance to the customer.

The simplest and most practical
solution is to use a high-pass filter
which has a cut-off frequency at about
50 me. This offers adequate attenua-
tion to eliminate this annoying source
of interference. Fig. 8 illustrates a
schematic of a high-pass filter for this
purpose. However, the filter may be
inadequate because the TVI may enter
by means of the i.f. circuit wiring and
not via the antenna and transmission
line. In such cases, it may be neces-
sary to improve the shielding of the
i.f. circuitry.

Sound i.f. harmonics: In split-chan-
nel TV sets (and less frequently in
intercarrier sets), harmonics of the i.f.
may find their way back into the front
end of the set and produce interfer-
ence. The interference is, of course,
tunable. The source of such harmon-
ics in split-channel sets is the sound
detector (usually a discriminator) or
possibly the limiter. In the case of
intercarrier sets, the source would be
the video detector because the level of
the sound carrier may be relatively
high at this point.

To effect a cure, the service tech-
nician should first establish if the
source is the i.f. strip by pulling out
a sound i.f. tube. If the interference
stops, then it follows that the trouble
is coming from the output circuit of
the sound i.f. strip. The next step is
to make sure that the circuit sur-
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Interference effect caused by

Fig. 2.
the beating together of a sound if. har-
monic and the channel 7 video carrier.

rounding the sound discriminator is
well shielded. Also, check the bypasses
in the “B+" and heater lines. If “B+"
for the tuner is obtained from the
same point as the “B+" for the sound
strip, then another source should be
found, or at least petter isolation
should be provided. If the transmis-
sion line feeding the tuner runs any-
where near the sound if. strip, then
the Jead should be redressed and made
longer (if necessary) to effect a better
dress. If none of these steps prove
satisfactory, the only solution may be
to change the if. to put the beat out-
side of the band.

Fig. 2 illustrates a low-frequency
FM interference which occurred on
channel 7. It was the result of the
8th harmonic of a 21.9-mec. sound if.
interfering with the channel 7 video
carrier. Since the video carrier of
channel 7 is 175.25 mec., and the har-
monic involved was located at 175.20
mc., the beat was only 50 ke, A lead
dress change was very effective in
eliminating this beat. However, an-
other successful way of eliminating
this condition is to change the sound
and video if.

Video Modulation

As previously mentioned, one of the
most annoying forms of television in-
terference is that which is caused by
the video carrier of another TV sta-
tion. This interference, when really
bad, can appear as another picture
swinging back and forth across the
screen, superimposed on. the desired
picture information; generally, how-
ever, it will appear as diagonal lines.

Adjacent-channel video interference:
This effect is noticed when an attempt
is made to receive a distant station
which is one channel lower than a
nearby station. (Channels 4 and 5,
and 6 and 7 are not adjacent in this
sense.)

TV receivers are designed with cer-
tain precautions taken to minimize
the adjacent-channel video problem.
In this regard, receivers will have
attenuations of the adjacent-channel
video signal ranging from 25 to 50 db.
This attenuation is obtained by a com-
bination of the “skirt” selectivity of
the if. strip in addition to a trap or
traps. Optimum tuning of the traps
will help to eliminate this condition.
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Fig. 3. Venetian blind effect—the black
bars move up or down through the
picture, due to co-channel interference.

s ?;”c“&m%ﬂvﬁ%mﬁ

Fig. 5. Appearance of a 1.5 mc. beat
interference caused by the sound car-
rier of a nearby station when the
TV set is tuned to a distant station.

Co-channel interference: This is, of
course, due to two or more stations
operating on the same channel being
received by one TV set, producing the
venetian-blind effect from the beat be-
tween the two carriers. (See Fig. 3.)
In most places, this venetian-blind
effect has been greatly minimized be-
cause of a practice followed by sta-
tions known as offset-carrier operation.
This means that if two stations operat-
ing on the same channel are approxi-
mately 200 miles from each other,
instead of operating exactly on the
prescribed frequency, one may operate
about 10 ke. higher or lower than the
prescribed frequency. The other sta-
tion will operate on frequency. Then
if they interfere with each other, the
venetian-blind effect will show up as
many fine lines and will be much less
disturbing to the viewer. Of course,
if the interference is strong, the video
modulation will still appear.

The best and most successful meth-
od of combating this advanced form
of co-channel interference is by the
use of directional antenna arrays. An-
tennas with high front-to-back ratios
are especially important if the inter-
fering station is in the opposite direc-
tion from the desired station.

Cross modulation: In areas where
there is a very strong station or sev-
eral very strong stations, video modu-
lation interference often occurs as a
result of severe cross modulation in
the front end of the tuner. When this
happens, the best remedy is to atten-
uate the incoming signals by using an
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Fig. 4. TVI illustrated here (pointed
out by the arrow) is burst type caused
by an old-style electric light bulb.

Fig. 6.
terference.
tering of the diathermy equipment and/
or the TV receiver is effective cure.

Effect caused by diathermy in-
Complete shielding and fil-

L- or H-type attenuator pad in the
transmission line at the tuner input.
(Continued on page 121)
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Fig. 7. M.derived band elimination
television interference filter useful for
rejecting FM broadcasting signals from
the input to the tuner of the TV set.

Fig. 8. Schematic diagram of a high-
pass filter useful for eliminating po-
lice and similar communication sig-
nals from the input to the TV tuner.
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1954 TV RECEIVER SPECIFICATIONS

Continuation of the list of mechanical and electrical specifications on new
TV sets for service technicians. See next issue for additional listings.

MFR. |CHASSIS TUBES F‘QED§.°&E:) I&«:Yr; %gér". (lsv%v"x"%lsz) “FEa.
TUNER| LF. | VIDEO: | AUDIO SWEEP? P.S. | CRT VISION TURES
x22 6BQ7A |6CB6 |IN6O 6AL5S  |6BL7, 6CD6 1B3  |24CP4A|  45.75 18 11 250 10
or  |6CB6 |6CL6 6AU6  |6SN7, 6SNZ 5U4  |24TP4A
6BZ7 |6CBS 6SNT*  |6SNT*, 6V3 5U4  |27EP4
é:a 636 6WS6 6V3, 12BH7
[T.E XX21 |6BZI |6CB6 |IN6O 6ALS  |6ALS, 6AUS 1B3  |21FP4A|  45.75 15 11 250 10
;%Q, 6X8  |6CBS |12BYI  |6AUS  |6AUS, 6BES 5U4
u 6CB6 6AU6  |6BGS, 6BLT 5Y3
6AV6  |6SN7, 6SNZ
6K6 6W4, 12AU7
GBT  [6BZ1 |6CB6 |IN64 6AUS  |BALS, 6AUS 1B3GT |17HP4 45.75 14 1 290 5, 6, 10
GFT or |6CB6 |1N64 6T8 6BQ6GT, 654  |5U4G |21YP4
5US 6CB6 |6AHS 6WEGT |6SNIGT, 6SNIGT
o BW4GT
6Y6G
BRT  BBCS |6CBS (IN64 6AUS  |BALS, 6AUB 1B3GT |17HP4 26.4 14 Strips 290 5, 10
§ 636 6CB5 |6AHS 6T8 6BQ6GT, 6S4  |5U4G |17TP4
g 6CB6 6WBGT |6SNIGT, 6SNIGT
8 or 8W4GT
6Y6G
BST  6BC5  |6CBS | IN64 6AUS  |6ALS, 6AUS 1B3GT |21MP4 26.4 14 Strips 290 5, 10
led6  |6CB6 6AHS T8 6BQEGT, 6S4  |5U4G
6CE6 6WEGT |6SNIGT, 6SNIGT
or 6W4GT
6Y6G
21S173A 6BQ?7 |6CB5 |BALS 6AL5  6ALS, 6AUS IB3GT | 17THP4 26.25 12 Strips 220
24U174 636 6CB6 |6AUS 6ATS  |6BQBGT,BSNIGT SU4G 26.25 12 11 220
24U214 6CBS6 6AUS  |6SNIGT, 6V6GT |SY3GT 21EP4A|  26.25 12 11 235
6V6GT |6W4GT
o  |21S214 (6BOT |6CB6 GALS 6ALS  6ALS, 6AUS IB3GT |21EP4A|  26.25 12 Strips 210
8 6J6  |6CB6 |6AUS 6ATS  6BOBGT,BSNIGT|5U4G
& leces 6AU3  |6SNIGT, 6V6GT i |
5 6V6GT |6W4GT
i 1 | |
27D244 6BQI (6BA6 GAHS 6AL5  6ALS, BAX4GT |IB3GT |24CP4A  26.25 18 | Strips 325 |
271D213 (693 6BA6 |BALS 6ATS  BAXAGT.EBXIGT|SU4G |2TEP4 26.25 18 Strips 325 |
20U244 6CB6 X 6AUS  6CD6G, BSNIGT |5U4G |24CP4A  26.25 18 1 325
291273 scss |8 6AU6  6SNIGT, 12AU7 |5U4G |2TEP4 26.25 1B | 1 325
6VBGT l |

1. Video i.f. tubes only. 2. Includes detector and a.g.c. 3. Includes sync section and a.f.c. 4. CRT 2nd anode voltage. 5. Removable
safety glass. 6. Liocal-fringe a.g.c. adjustment. 7. High-fidelity sound. 8. Aluminized picture tube. 9. TV-radio-phono combina-
tion. 10. Built-in antenna. 11. 82-channel tuner. 12. Adjustable dial light. *Part of tube is used in another section.
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A SIMPLE TV LINEARITY PATTERN

By
ROBERT B. GARY

heavy schedule of TV programs is

the absence of station test pat-
terns. These symmetrical meaningful
patterns could be received during the
daytime only a few years ago and
were a real help since they allowed
the technician to adjust the receiver
with a stationary picture. Vertical
and horizontal linearity, centering.
and ever. the i.f. bandwidth could be
checked by means of the station test
pattern. At present, test patterns are
rarely broadcast in the large TV cen-
ters, or at least they are not on the
air during normal working hours. In
new TV areas test patterns are still
available, but as soon as a station be-
comes well established, daytime pro-
grams are transmitted and the test
pattern drops out.

Vertical and horizontal linearity
can be adjusted with the aid of a bar
generator or an r.f. signal generator,
modulated with a sine wave of the
proper frequency. These devices have
been described in recent literature and
while they certainly do the job, they
are expensive and must be carried to
the customer’s home. The method
suggested in this article is quite sim-
ple, inexpensive, and needs no elec-
tronic equipment. The author decided
to provide his own test pattern when
a station pattern is not transmitted
and use it for linearity checks. The
principle of the transparent pattern
shown superimposed on the TV screen
in Fig. 1, is that even in a moving
picture, nonlinearities are more no-
ticeable when compared with linear
spaces. For example, a slight crowd-
ing at the right of the picture may
not be noticeable as such. When the
mask is placed over the screen, how-
ever, the width of a face at the left or
in the center can be compared at a
glance with that of a face, slightly
compressed, at the right. This be-
comes even more apparent when the
person walks across the screen or
when the camera pans sideways. Then
objects will have different width at
the compressed right than elsewhere
in the picture. With the vertical lines
of the pattern for comparison, horizon-
tal nonlinearities show up much bet-
ter than with just the original pic-
ture.

The center strip of the pattern is
used for checking vertical linearity.
One method consists of counting the
number of horizontal lines which fit
into the space of one of the horizontal
strips at the bottom and top of the

ONE of the great drawbacks of the

Auqust, 1954
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Fig. 1. The linearity test pattern. When used it is taped to the safety glass.

A simple service tool which can be taken into customer’s

home and used for alignment when no test pattern is on.

picture. This will show accurately
any vertical distortion, and while this
may seem too exacting., on a 21-inch
screen only about 10 lines will fit into
a 1% inch space. On smaller-screen
receivers the second method is cer-
tainly preferable. In this approach the
vertical hold control is adjusted until
the picture moves slowly from bottom
to top. While this takes place, observe
the height of a particular object as
the entire picture moves through the
screen. The object’s height at the bot-
tom of the screen may be much less
than when the object reaches the top
of the screen, indicating compression
at the bottom or stretching at the top.
Actual adjustment of the vertical
linearity with the linearity pattern
can be done in less time than it takes
to describe.

In the center of the linearity pat-

Fig. 2. Construction details for making a
simple TV linearity pattern mask. Dimen-
sions given are for 21” and smaller tubes.

b
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tern we have drawn a circle. This
allows quick comparison with any cir-
cular object in the picture and it also
helps in centering the picture. In
many commercials and during quite a
few programs the camera is centered
on one object. Whether this is a
clock, a package of cigarettes or any
other object or person, the camera-
man always tries to get his target
centered in the picture. Similarly we
can often center the picture by bring-
ing the camera target near the cen-
ter of the linearity pattern, into the
circle. A good example i3 a picture of
an entertainer, alone on the stage. Ad-
just centering until the person is ap-
proximately in the circle and the cor-
rect centering is obtained. This meth-
od only holds true when the edges of
the picture overlap the screen enough
so that no dark strips appear. In
many instances the true center of the
picture is at the right because the
right portion is compressed and the
picture is adjusted simply to avoid
showing the edges. Such a defect will
become quite cbvious wnen the line-
arity pattern is superimposed on the
screen. Other defects which can be
located by means of the linearity pat-
tern include jitter, bending of verti-
cal lines, and poor interlace. Jitter,
both vertical and horizontal, can be
noticed by fixing some stationary ob-
ject in the picture to the nearest pat-
tern line.

Bending or tilting of vertical lines
in the picture are checked by com-
paring vertical pattern lines. This

(Continued on page 102)
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‘By GEORGE FLEISHMAN

Instructor, Eastern School of Radio & TV

Signal tracing of the r.f. and if. circuits of TV sets

Is one sure way to service many of the "tough dogs.

IGNAL tracing is a dynamic system
S of troubleshooting involving the
modulated carrier of a transmit-
ter as a signal source and a signal
tracing instrument as a signal indi-
cator. For certain obscure troubles
due to signal distortion, or for inter-
mittents, signal tracing as a diagnos-
tic system is superior in many ways
to the various forms of signal injec-
tion. The system of waveform anal-
ysis whereby troubles in the video
amplifier, syne, and deflection circuits
are located, is a form of signal trac-
ing.

Unfortunately, it has not been gen-
erally understood that a waveform
analysis can be made in the circuits
preceding the video detector; nor was
it considered necessary to do so. In
the light of experience, however, a
significant number of obscure troubles
originating in the pre-detector circuits
appear to require a more efficient
method of diagnosis. There is a grow-
ing awareness, furthermore, that an
oscilloscope, preferably one of high
gain and equipped with a demodulator
probe, makes an effective signal trac-
ing device for such purposes.

The purpose of this article is to
show how the TV signal tracer, in the
form of an oscilloscope-demodulator
probe combination, is used to trouble-
shoot the r.f. and if. circuits of TV
receivers.

The success of any waveform anal-
ysis depends on the interpretations a
technician gives to departures from
normal waveform patterns. Unfortu-
nately, as many technicians have
learned, what is considered a normal
waveform depends to a certain extent
upon the characteristics of his oscil-
loscope. Then, too, reasonable depar-
tures from the normal, due to certain
signal conditions and individual re-
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ceiver characteristics, have to be rec-
ognized. This, in part, may aecount for
the increasing tendency of many re-
ceiver manufacturers to provide wave-
form information in terms of simple
drawings instead of actual photo-
graphs. Thus, the normal waveform
itself is, to a certain extent, the re-
sult of an interpretive process.

This interpretive process continues
even where the oscilloscope is used
with a demodulator probe to signal-
trace circuits amplifying modulated
r.f. signals. Fig. 1 shows the TV sig-
nal tracer connected to the grid of
Vi, a typical i.f. amplifier. The wave-
form shown on the scope, positive
pulse phase or negative picture phase,
is normal with the probe demodulator
used by the author. The reader may
find that with his equipment, the
waveform is one of opposife phase
(negative pulse phase). This condition
must be understoad to be a fixed char-
acteristic of the demodulater probe

Fig. 1. Signal tracing an il ampli-
fier with a demodulator probe and an
oscilloscope., The phase of the wave-
form on the scope depends on probe.

DEMODULATOR T
PROBE AT i

DEMODULATOR
PROBE SHIFTED
0 GRID OF v2
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and must be expected whenever and
wherever the demodulator probe is
used. The depressed level of the hori-
zontal sync pulses is due mainly to
the restricted high frequency response
of demodulator probes. If, in Fig. 1,
the probe were shifted to the grid of
Vs the waveform will display the
same phase characteristics. The only
significant change is one of amplitude
due to stage gain. Minor changes may
occur in the relative levels of the ver-
tical and horizontal pulses. This is to
be expected. Furthermore, minor de-
partures from the waveform shown in
Fig. 1 should be anticipated under
certain signal conditions, and in dif-
ferent make receivers.

Once the general waveform charac-
teristics of a probe-demodulated sig-
nal become a recognizable feature to
the technician, the signal tracing tech-
nique follows the established pattern.
If V, in Fig. 1 or any of its associated
components were defective, the signal
waveform obtained from the grid of
V. would be severely attenuated or
deformed, if present at all.

This method of localizing defective
i.f. and r.f. amplifiers has shown itself
superior, in most cases of obscure
troubles, to signal injection or dis-
turbance tests. The simple circuit dis-
turbance tests are sometimes incon-
clusive because of interaction through
the a.g.c. or power supply circuits, or
both. In the audio section, the limit-
ing functions of the audio i.f. ampli-
fiers and the ratio detector circuit of
most receivers greatly attenuate the
effects of most signal injection or dis-
turbance tests. Signal injection or dis-
turbance tests, furthermore, fail com-
pletely in problems involving picture
aberrations, and sync instability.

Consider the case of an RC4 KCS47
chassis with an intermittent bend at
the top of the picture. Contrast is
normal; vertical sync is good; and the
a.g.c. action seemed normal. Tube sub-
stitution in the suspected circuits pro-
duced no improvement.

A waveform analysis of the compo-
site sync signal at the output of the
sync amplifier revealed an unusual
condition. As shown in Fig. 24, a sec-
tion of horizontal sync pulses immedi-
ately following the vertical sync signal
was depressed in amplitude. This sig-
nal condition was found to exist with
the composite video signal at the out-
put of the video detector. Further-
more, at the video detector output,
the rest of the horizontal sync pulses,
apparently unhampered by sync limit-
ing, were uneven in amplitude, as
shown in Fig. 2B.

The signal was followed into the i.f.
amplifier with the demodulator probe.
A “clean” signal was finally found at
the grid of Vie. See Fig. 2C. Substi-
tution of Ve showed no improvement.
Voltage readings at the tube socket
seemed normal.

At this point it is well to pause and
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consider that without the TV signal
tracer, the localization of the defec-
tive stage to the third video if. am-
plifier would have been far more of a
project than the simple matter it was.
Once the defective stage is identified,
the demodulator probe is laid aside,
and the v.t.v.m. is brought into play.

The break in the case came when a
small voltage drop across Rus was dis-
covered. A check into the a.g.c. sys-
tem for a cause of insufficient control
voltage led to C.: which had undue
leakage. Apparently the slight loss of
a.g.c. voltage permitted the grid of
Ve to conduct on positive i.f. signal
peaks. The negative charge accumu-
lated on the blocking condenser Cim
during the period of the vertical sync
signal altering, momentarily, the oper-
ating characteristics of Vie. Then for
a brief period following vertical sync,
during the first few dozen or so hori-
zontal lines (depending upon the
discharge time of RC circuit), the
amplitude level of the positive peaks
of the i.f. signal was lowered, resulting
in an attenuated section of horizontal
sync information after demodulation.

The above example shows how the
diagnostic value of the oscilloscope is
extended to circuits passing r.f. sig-
nals. The procedure is very simple:
Where an unconventional signal has
been followed back to the video detec-
tor, simply attach the demodulator
probe to the scope and trace back
through the if. and r.f. stages, with
due regard, of course, to the interpre-
tive process explained earlier.

The TV signal tracing technique
coes not minimize the need for techni-
cal knowledge and experience; quite
the contrary. Consider the situation
in a Magnavoxr CT 252 which was
serviced for horizontal sync instabil-
ity. A waveform analysis in the sync
circuits revealed a distorted horizon-
tal sync pulse. Fig. 3A shows the dis-
torted horizontal sync pulses in the
composite video signal at the detector
output. An analysis of the probe-de-
modulated signal in the wvarious i.f.
stages, see Fig. 3B, suggested that dis-
tortion of the horizontal sync pulses
was occurring in the 1st i.f. amplifier.
However, a voltage, resistance, and
component check failed to show any
operational defect.

At this point, technical background
and experience, (some people sum up
these qualities as intuition) begin to
play their full role. If the i.f. ampli-
fiers are operating properly, could the
horizontal sync distortion be the re-
sult of external influence? Continuing
along these lines of investigation led
to an ungrounded Aquadag coating in
the picture tube. Apparently the hori-
zontal kickback pulse was radiating
from the ungrounded Aquadag coating
of the picture tube into all the if.
amplifiers beneath it. See Fig. 3C.

In passing, it might be pointed out
that the effects of an ungrounded
Aquadag coating vary considerably
from one type of TV receiver to an-
other. In many receivers, its effects
are hardly noticeable, while in others
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Fig. 2. Tracing a defective signal
back through three stages in an RCA
KCS47 TV chassis. The horizontal
sweep rate of the scope is 30 cps.

it produces sync instability and regu-
lation buzz, often confused with inter-
carrier buzz.

Those technicians, on the other hand,
who place an over-reliance on the case
history method to the detriment of new
avenues of approach, should consider
the following case. An RCA KCS72
was found to have an intermittent
black bar across the picture, a few
inches below the top; apparently a case
of intermittent heater-to-cathode leak-
age in one of the r.f., i.f., or video am-
plifier tubes. Vertical sync was none
too good. It was serviced in the home
and again in the shop for tubes with
heater-to-cathode leakage, but without
avail. Finally, a scope analysis was
made which revealed the waveforms

Fig. 4. An intermittent dark bar near
the top of the picture in an RCA KCS
72 chassis gave the detector wave-
form in (A) due to faulty Cyy in (B).

Fig. 3. Analysis of the faulty wave-
forms causing sync trouble in a Mag-
navox CT 252 TV set. The horizontal
sweep rate of the scope is 7875 cps.

shown in Figs. 4A and B. Continuing
in the i.f. amplifiers in the manner
previously indicated, a clean probe-
demodulated waveform was found at
the grid of V.. Subsequent voltage
and resistance measurements revealed
a leaky condenser, Cu, which had re-
duced the plate and screen voltages to
a fraction of their normal value. Ap-
parently, the positive i.f. signal peaks
were extending into a region of early
plate current saturation caused by the
lowered operating voltages, which re-
sulted in distortion to the i.f. modula-
tion envelope.

As mentioned previously, the use of
limiting i.f. amplifiers and ratio detec-
tors in modern receivers of intercarrier

(Continued on page 117)

Fig. 5. Both audio and video components
are found in the probe demodulated sig-
nals at the input to the ratio detector
of an intercarrier television receiver.
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from lunch his own peculiar pre-

rogative; therefore he was con-
siderably annoyed when Mac, his
employer, did not show up until the
youth had been back at the service
bench a full hour.

“Have something especially good
for dessert?” he inquired sarcastical-
ly as the older man entered the serv-
ice department.

“Nope,” Mac replied with a teasing
grin. “I simply ran into Joe Smith,
radio communications man for a pub-
lic service company, in the restaurant,
and he wanted to show me the new
mobile unit he has just built up for
running down radio and television in-
terference charged to their lines. I've
been riding around with him while
he demonstrated it.”

“What's it like?” Barney -capitu-
lated, deciding to give up being mad
in order to satisfy his curiosity.

“The whole installation is housed in
a metal-body station wagon that has
had ignition noise reduced to a mini-
mum by the use of resistor-type spark
plugs, suppressors, heavy bonding to
the frame, and a reduced gap in the
distributor. A heavy-duty 800 watt
alternator is driven off the engine.
The ten-volt a.c. output of this is rec-
tified and used to charge the battery.
The same output is stepped up by a
transformer to 117 volts for powering
the receiving equipment. In addition,
for operating the equipment when the
car’s engine is turned off, there is a
motor generator that puts out 250
watts at 117 volts a.c. Both of these
power sources are voltage regulated.

“What kind of noise-detecting
equipment does he use?”

“First, there’s a broadcast receiver

BARNEY considered returning late
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with the a.v.c. disabled and with a
meter on the output. Next is a com-
munications receiver that tunes from
540 kilocycles to 109 megacycles and
can receive both AM and FM signals.
Then there are two television re-
ceivers with signal strength meters
connected to their video detectors.
Finally there is a calibrated field
strength meter with inputs for either
twin-lead or coaxial line. In addition,
of course, any special service receiver,
such as police, taxicab, airways, etc.,
can be set in for use if needed. He
also has two-way communication with
company radio stations.”

“What antennas does he use on the
receivers ?”

“A whip is used for general cover-
age reception and for picking up
strong TV interference. There is a
rotating mounting on the rear of the
car on which he can place any of his
single-channel yagi antennas for de-
termining the direction from which
noise is coming on a particular chan-
nel.”

“Is that all Joe does, ride around
and listen for noise?”

“Not by a long shot. As radio com-
munications man, he has to take care
of the company’s microwave, mobile,
carrier telephone, carrier relay, and
carrier telemetering equipment. In
addition, however, he is on call by
any district in which the company
operates if the district people are not
able to clear up a case of interference
by themselves. Since Joe has a full
ten years of experience at this
interference-sleuthing business, he is
darned good at it and gets all the
really tough cases. He also runs a
complete noise check on any new lines
or other equipment as soon as it is

www americanradiohistorv com

put into service. Then he makes
periodic noise surveys over the trans-
mission lines and substations in this
half of the state. All the time he is
driving around—and he drives about
4000 miles a month—the noise-detect-
ing equipment in that station wagon
is running; and if he notices anything
unusual, he reports it, together with
the pole number where it seems to
peak, to the local office of the com-
pany.”

“He must be a busy cuss,” Barney
remarked. “How does the company
receive interference complaints?’’

“A few come through the Public
Service Commission. More of them are
turned in to the various district offices
of the company. Quite often the first
report of noise comes from company
employees using the carrier telephone
for talking from one plant to another
over the transmission lines. Since the
receivers pick the signal right off the
wire, many unusual noisy conditions
are immediately noticed in these re-
ceivers.”

“Is power line noise all
down?”

“T should say not!” Mac chuckled.
“While it is true that he only goes
out on a complaint when someone
thinks a power line is causing the
trouble, he finds the line guilty only
one time in ten. That checks closely
with a national survey that placed line
noise ninth on the list of interference
producers. The other nine times Joe
finds the interference coming from an
oscillating booster, TV set oscillator,
neon sign, thermostat, heating pad,
oil burner, ignition system, old-fash-
ioned lamp bulb, diathermy, food mixer,
blower motor, germicidal ozone or
fluorescent lamp, light bulb loose in
its socket, defective switch, or what
have you.”

“Does he always pinpoint the real
cause of trouble?”

“No. When he is sure the company
lines are not at fault, he usually stops
right there. There are good reasons
for not identifying sources of inter-
ference outside the company property.
In the first place, many people owning
interference-producing equipment do
not take kindly to having this fact
spotlighted by the power company. To
do so is to run the risk of gaining ill
will with a service primarily intended
to promote and maintain good will.
Secondly, if the power company
cleared up every case of interference,
no matter what the cause, it would
soon become a clearing house for all
complaints. It could not possibly
take care of all the complaints that
would then pour in, nor is there any
valid reason why it should try. Quite
often, however, it is necessary to find
out what is causing the interference
to prove the lines are mot.

“A good example of that,” Mac went
on, “is contained in an incident that
happened one Sunday morning a few
weeks ago. Before noon on that day
the power company logged between
three and four hundred complaints of

(Continued on page 93)
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#20h well, he was going to drop in on Walter Ashe anyway*’/

There’s nothing fo lose and everything to gain by asking Walter Ashe to make you
his money-saving “Surprise” trade-in offer on your used test and communication
equipment. So don't delay. Get your trade-in deal working today. Wire, write,
phone or use the handy coupon below.

CENTRAL ELECTRONICS SINGLE SIDEBAND EQUIPMENT CENTRAL ELECTRONICS ACCESSORIES

SIDEBAND SLICER. Improves any receiver with
450-500 kc. IF. Upper or lower sideband re-
ception of SSB, AM, PM and CW at flip of
switch. Cuts QRM in half. MODEL A KIT
$49.50. Wired and tested $74.50.

MODEL QT-1. Speaker anti-trip unit. Plugs into
10B or 20A. Prevents noise or signals from
tripping the voice control. Wired and fested.
Net $12.50.

MODEL AP-1 Plug-in IF stage, used with
Slicer. Allows receiver to be switched back to
normal. Wired and tested. Net $8.50.

New multiphase exciter. 160 to 10 meters. 10 waits peak New bandswitching moltiphase exciter. 160 to 10 meters. MODEL PS-1. Plug-in prealigned phase shift
output. Switchable $SSB, with or without carrier, doubl2 20 watts peak oulpul. Has features of the 10B plus magic network. Net $8.95.

sideband AM, PM, break-in CW. Voice operated break-in. leye l‘“"‘?’ :"’" gnd ?gdt:ld!on peak '"d'cl?b'm" "?w clurrler

Built-in power supply. With master crystal and coils for evel control, new calibicte civcuif, new calibrate level con-

one band. MODEL 10B KIT. $129.50. Wired and tested irol, phone patch input jack. MODEL 20A KIT $199.50.

$179.50. Extra coils, per band $3.95 Wired and fested $249.50.

JOHNSON VIKING RANGER TRANSMITTER-
EXCITER KIT. 75 watts input on CW, 65 on
phone. Bandswitching 160 through 10 mefers.
Self-contained VFO, modulator and power

NEW BARKER & WILLIAMSON TRANSMITTER. Bandswitch-

i 1 ly. TV d. L . RANGER

V55 et vt o phone, 150 -watte. on CW. TV1 sop- HALLICRAFTERS SX-71. Loss speaker. Net TN $179:35. Wired and tested $238.00.
, - i 5

pressed, built-in low pass filter. Wired and tested. MODEL $249.95. Matching speaker. Net $19.95. Kit of tubes for Ranger. Net $23.92.

5100. Net 5442.50.

All prices f. o. b. St. Louis e« Phone CHestnut 1-1125

-

r=========== FREE CATALOG!===========1

WALTER ASHE RADIO COMPANY R-8-54
1125 Pine Street, $t. Louis 1, Missouri

{J Rush “Surprise” Trade-In Offer on my

for

{show make and madel number of new equipment desired}
[ Rush capy cf latest Catalog.

Name

RADIO CO.
1125 PINE ST. « ST. LOUIS 1, MO.

August, 1954

Address

City Zone. Stafe

A
Dot o
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Compiled by KENNETH R. BOORD

well as the summer wanes as is
evidenced by this month’s reports.

Afghanistan — Kabul Radio, 9.975,
has English 1140-1150 sign-off. (Eters-
vep, Sweden)

Alaska-—ALF, 5.980, Juneau, noted
with tests, fair level, at 2240-2330.
{During, Alta.)

Albania — Radio  Tirana, T.8524,
noted with English 1400. (Nattugglan,
Sweden)

Algerio—Radio Algerie, 6.160, heard
closing around 1730 lately instead of
1745. (Pearce, England)

Anglo-Egyptian Sudan—Radio Om-
durman, 4.990AV, is strong -closing
1500. (Collett, N. Z.)

Angola — CR6RA, 11.862A, Luanda,
noted from 1600 at strong level in Por-
tuguese, good music. (Arthurs, Pa.,
others) Heard in Belgium to 1730
closedown after program of dance
music. (ISWL, England)

Awustralia—VLI6, 6.090, Sydney N. S.
W., noted 0600 with news, then music.
(Morris, Ohio} VLH15, 15230, Mel-
bourne, has improved signal around
2300-0030 with domestic service. (Mor-
gan, Calif.) VLWI11, 11.840, Perth,
noted 2340 with news followed by re-
cordings to 0015 tune-out. (Jones,
N. C.) VLCT7, 7.22, noted 0600-0645 to

RECEPTION seems to be holding up

This Canadian DX-er, R. E. Fleischman of Montreal, uses a Hallicrafters SX.28.

the Forces in Japan-Korea. (Esser,Pa.)

Austria—Radio Osterreich, Vienna,
has heen logged near 9.480 at 1140
with popular music and announce-
ments in German, very bad QRM when
Cairo comes on air 1320 on 9.475. Blue
Danube Network, 9.617, Salzburg,
noted 1100 with news. (Pearce, Eng-
land) Scheduled for Radio Osterreich
is First Program on 6.155 from 2330,
on 11.785 from 0000; Second Program
2330-2345, 11.935, 2330-0400, 7.245,
0000-0200, 9.615, 0200-1100, 3.665, 0400-
0800, 7.135, 0800-1200, 5.985, 1100-1400,
9.505, 1200-1805, 7.245, 1400-1800, 9.665,
1800-1805, 9.645. (Austrian DX-Club)

Azores—Ponta Delgada now uses
11.925 daily 1400-1500. (Ferguson,
N. C.; Niblack, Ind.; ‘Pearce, England,
others) Heard on 4.845 (announced)
at 1630 with typical Pcrtuguese
music; CWQRM. (Mesquita e Sousa,
Portugal)

Belgiwm—ORU, Brussels, was noted
recently from 1900 on 9.144 (used to
Leopoldville, Belgian Congo, for relay
by OTC), 9.705, 9.767, 11.850 all paral-
lel. (Saylor, Va.) Heard at good level
over 11.850 now to North America
1900-2200 (English from 2000). (Miller,
Ga. others) And relayed over OTC,
9.655, Belgian Congo. (Foster, Ill.; Ma-
chajewski, N. Y., others)

www americanradiohistorv com

Bolivia—CP38, 9.4425, La Paz, noted
2105 at fair level to sign-off 2125A;
all-Spanish. (Ferguson, N. C.; Collett,
N. Z.) CP5 noted moved from 5.949 to
5.970, heard from 0600A onwards; now
announces mostly as ‘“La Voz de Boli-
via,” rather than using former “Radio
Ilimani” slogan. (Stark, Texas; N. Z.
DX Times, others)

Brazil—ZYP23, 5.045, Petropolis, is
good level around 1830 in Portuguese.
(Ferguson, N. C.) PRASG, 9.685, Radio
Gazeta, Sao Paulo, noted 1750 with
relay of “A Voz do Brasil,” says Fairs,
England. (“La Radio Mondiale,”
France) ZYV40, 2.360, Radio Cultura
de Pocos de Caldas, verified with col-
ored postcard for Collett, N. Z. (N. Z.
DX Times via Winch, Calif.)

British Honduras — Radio Belize,
3.300, is fair level at 2130. (Kirby,
Mo.) Usually closes 2232A weekdays,
2245A Sun. (Arthurs, Pa.)

British New. Guinea—VLT6, 6.130,
Port Moresby, noted with complete
weather broadcast 0355, followed by
ABC news relay 0400; fair level in
Calif. (West)

Bulgaria—In verifying, Radio Sofia
listed English on 7.255, 7.670 at 1500-
1515, 1615-1645; on 9.700 at 1745-1800,
2000-2030, 2300-2330. (Knowles, Pa.)

Cape Verde Islands—CR4AA, 7.398A,
Praia, noted closing 1700 with “A Por-
tuguesa.” (Mesquita e Sousa, Portu-
gal)

Ceylon — Radio Ceylon, 11.770A4,
noted from 2030 sign-on; BBC news
relay 2100. (Ferguson, N. C.) The
VOA relay is noted now over 11.870A
from 0930 or earlier parallel with
7.235. (Pearce, England, others) The
Commercial Service on 9.52 heard to
1230 closedown at strong level in Calif.
(Kapp)

China—Radio Peking, 15.084, is fair
2130-0030 or 0100, mostly in native but
with English 2200-2230 when is paral-
lel with 11.960; from around 2300,
11.650A is parallel with 15.08A out-
let; heard with English 0400 on 15.06A,
and 0930 on 15.08A, 11.65A. (Mor-
gan, Balbi, California) Fairs, Eng-
land, has noted Peking on meas-
wred 9.062 at 1810 onwards parallel

(Note: Unless otherwise indicated. all time is
expressed in American EST: add 5 hours for
GCT. “News" refers to newscasts in the Englich
language. In order to ayoid confusion, the 24
hour clock has been used in designating the times
of broadcasts. The hours from midnight until
noon are shown as 0000 to 1200 while from 1
p.m. to midnight are shown as 1300 to 2400.)

The symbol V" following a listed frequency
indicates “varying.” The station may operate
either above or below the frequency given. “A"
means frequency is approximate.

RADIO & TELEVISION NEWS
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VEE-D-X
9 ELEMENT
ALL-CHANNEL
VHF YAGI
LL-CHANNEL VHF YAG!

THE ONE AND ONLY A
YAGI POWER, DIRECTIVITY. PLUS ALL CHANN

Model SP

COMBINING
£L PERFORMANCE

Channels 7 to13

One of the mos ever 0:‘8(9(}1\
and the opportu t you've been wailing or.. ®
chance to solve your stock and inventory problems with REg Pnce
one antenna f  And talk about

$38.85

bargains! This antenna
0 on every oné that you buy!
| the desirable fea- %0

SAVE $25.9
| combines al
rformance. This

Reg. $1
8.50 3795

| Ch
Zﬂnnels $7. ea. - |
2105 e -~ Lots of 3
e-D-x
€g. the
Super gaj
n — th :
12 Element ;aK]ng of all yagi
NETY

$4 perform
1.95  areas, Rﬁg others. Jfg gi g
ged, pre. extra power ;-lsar%nteEd to out
tdeal for fr; ut-
ion inciinee

The VEE-D-Xtra Specia
tures of a yagh yet with all-cha}nn»el pe
At el ‘f;!'n?‘e“la‘eﬁd-.‘i‘-%u;ife?m‘n%‘
separate yagis fof ch ¢ L0 i -
mission lines and switches. provides top performance $1 .‘ .95 s bo(_)m braci as
at lowest cost. The VEE-D-Xtra Special is a 9-element 5 V"\‘;elgm, H,—g;'"é" that ghslgmbled const
hi-low yagi: 5 elements 00 h'\ghd, Deltla Matched ea. Lots o( 3 ! wi?; d’owt nowrom.to.backsraern,a Strer#;rt,;on includes
“pr Matched. Hi-low sections are ots il last a v how |o io. Ful TR
i j of dissa t this ng our 16 me light
w200 0 $11 3 sppprointment low, Tow price "L of e band wigth,
95 Stucgk' KVI_ Chan_ 7 1 e. Order eﬂ,,;eaantennas
0. 99.G.p[ ) (33,;96“"05. - Chan. » nd avoid
¥ Channey) -5 131
). Y2 Ibs.

4 elements on tow,
phased together with new isolation filter
is the outstanding atl-channel VHF antenna especially
wherever interference {rom unwanted stations must be $ 95
eliminated jdeal for use with VEE-D-X Antenna ea
Rotator.

Shpg. wt. 7 bs.

Stock No. 99-G-SP1. .

L. List $38.85.

(hanne]s 2t0 6

that are priced n many cases at
turer's cost. we

REQ- from 529 ,,5

895 ea.

W may sound like bragging . - but,
we've made the most sensational  1ess than manufac
antenna buy Of the decade, and we re don't have 2 il setection of all (han
avings un to Yyou. Here channels 10 ali types, sO order early nels $7 9
and assure yourself of an adeguate 7“"d8 i 5 ea. -
e.away Prices. -~ lots of 3

passing the s
is an assortment 0
3,4, and 8 efement al

{ the finest VEEDX

| aluminum yagis supply ot yagis at g

4 Element All-Aluminum Yagis§

3 Element All-Aluminum  Yagis
Series .
channel 4-5-6—Lit 11.30 '$9 9§
channel 7—8-9-10-11-12-13 $‘49 oty 4.
channel 1-8-3-10-11-1213 ! ratpo, 2
List $8.50 ony$1.98 l‘oésgosf 3 sembly ° re‘acsemy
t g -5l 1he PE- WL Ch ed for i
= 4 . Lhan. 2_ ¢ faster, ea to-back
. T yf3ster, easier ag)
~ Chan
-7

List $8.50 Your Price
Stock N
¢. 99.6.
- vnx {Specity Chapne;
. el).

Stacked 3 Element
All-Aluminum  Yagis

Channel 7-8-9 -10 1 1-12-13 $249
List $12.50 Your Cost

g Element Long jahn Yagis

channel 4-5—6— List $25.80 $7.95 l____
channel 7 8-3-10-114213 —————— ————— T
$4.40 l CONCORD RADIO 53 Vesey Street, New York 7, N Y

st $12.99 ONLY
O (heck Enclose
d
[ €0.D. enclose Om
v d pleose fi o oney Order Encl
Maney Order. please find 25% of total purchase price . . . the("k( oed

I {0 Send new 1954 CONCORD CATALOG!

VIRGIN POLYETHLYENE
:]]2090 $5.98 $10.99
p ft. per 500 ft. per 1000 ft.

l Hame.
Address

—_

}

}

!

|

55 MIL | G » %
v State —z

|
[

August, 1954
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Build Your 0_w11 |

Interior -
Styled Cabinets

presenting the

paul klipsch-designed
REBEL IV ...

i

BASS REFLEX and
EQUIPMENT CABINETS

Ideal housing for hi-fi compo-

nent: removzable panels

easier.

Loudspeaker cabinet acoustlcallsy
or

make future changes

designed for either 12”
speaker.

Overall di-

167, Tuner
Compartment:
207 H.,213/4"
W. (inside di-
mensions),
1514” Deep.
Bafflevolume:
6 cubic feet.

All kits include 55"
white pine plywood
cut to size. haffle pre-
cut for 12” or 15"
speaker. Maran Plas-
tic Acousticloth, Kim-
sul Acoustic Insula-
tion, Assembly and
ﬁmshmg instructions,
hardware, plastxc
wood, sandpaper and
glue.

CORNER FOLDED
HORN ENCLOSURES

Reproduces a quality
of bass heretofore only
possible  through the
use of far more expen-
sive designs.

No. 61 (12"
speaker) ..$19.95*

No. 63 (15"
speaker) ,.$23,95*

* Prices higher West and South.
Write for free catalog and nearest distributor

%R B by Cabinart

No. 80 ..

No. 8112 ,518.00*

No. 8115 ,$18.00*

=

Now you can build

your own Klipsch
Corner Horn En-
closure and save
money — identical

in acoustic design
to assembled units
and easily put to-
gether with a mini-
mum of tools.,
Priced for the
home-builder in
unfinished birch.
$36.00* Net for 12”7
model

$42.00* Net for 15”7
model

.$27.00*
{Equipment Kit}

{12” speaker)

(15" speaker)

& & H W0OD PRODUCTS COMPANY
75 NORTYH 11th STREET

BROOKLYM 11, N. Y.

with 7.496, 6.200 (latter has bad
QRM). (“La Radio Mondiale,” France)
Radio Peking advises that the 9.760
frequency was used “only for germ
warfare broadcasts” and now has been
withdrawn. (N. Z. DX Times) Mukden,
3.660A, Manchuria, noted around 0500-
0800 in Chinese propaganda, music.
(Morgan, Calif.)

Columbic—HIKH, 5.075A, Sutaten-
za, is again being heard in Australia-
New Zealand from around 0550 open-
ing. (Radio Australia, Sanderson, Aus-
tralia)

Costa Rica—TIFC, 9.647, San Jose,
noted 2200 with news, then with other
English programs; new QRA is Box
2710, San Jose; wants reports. (West,
Calif., others) Due to electricity short-
age, schedule is only 0600-1300, 1700-
2300. (Herd, Dela.) TIDCR, 9.615, San
Jose, has strong signal in Spanish
around 1900. (Foster, III.)

Cuba—COBZ, 9.03, Radio Salas,
Havana, good level 1800 to 0030 close-
down; COKG, 8.95A, Cadena Oriental
de Radio, Santiago de Cuba, is good
level 1600-0030 closedown; identifies in
English as well as Spanish at close-
down. (Diaz, Ind.) COBX, 11.900,
noted 2345 with chimes, then Spanish
program of music, good level in Aus-
tralia. (Sanderson)

Czechoslovakia — Prague now uses

9.55 for both the 1930 and 2300 Eng-

lish transmissions to North America.
(Koral, Levy, Beine, N. Y., others)
digns on English for Europe 1400 on
9.504. (Pearce, England)

Denmark — Improved signals are
widely reported in Copenhagen’s two
daily transmissions to North America
on 9.52—2030-2130, 2200-2300; some
weeks the DX program lately has been
on Fri. instead of regularly scheduled
Tue. (Arthurs, Pa.; Bellington, N. Y.;
Saylor, Va.; Esser, Pa., others)

Eeuwador—HCIB, 11.915, noted at
good strength 2215 with religious ses-
sion in English. (Fleischman, Quebec,
others) HC2RL, 6.233 measured, Gua-
yaquil, noted in clear 2325-2359 close-
down with symphonic music, Spanish
and English announcements at close.
(Roberts, Conn.) Plans to increase
power soon; purpose is ‘“to give the
world in the name of culture the pos-
sibility of listening to selected class-
ical music without interruption by
commercials,” officials state. (URDXC)

Egypt—Radio Cairo was recently
noted in Arabic 1723 on measured
7.049. (Ferguson, N, C.) Test trans-
missions over 12.030A are scheduled
daily 2300-0200, 0700-0830, 1000-1620
(some days may run longer). (Radio
Sweden) Cairo, 9.475, noted 1320 with
news in French, 1330 in English. (Bi-
locq, Quebec) Strong on 15.315 in Eng-
lish for India 0830. (Pearce, England)

El Salvador—YSAX, 11.945A, noted
in Spanish, fair level, 2100. (Deuring,
Alta.)

Fiji  Islands — ZJV3, 3.980, Suva,
noted 0430 at good level with news,
music. (Sanderson, Australia)

France—Paris, 15.400, noted to 1000,
then on 15.350 at 1015 with much

Wwww americanradiohistorv com

weaker signal. (Stark, Texas) Heard
on 11.845 at 1615 in French. (Niblack,
Ind.) Noted closing 2000 on 11.700.
(Miller, Ga.) Noted on 955 at good
level in French to Tahiti 0030-0100.
(Smith, Ga.) Heard on 11.85A at 1045
with French news to Indo-China. (Bil-
coq, Quebec) Heard on 11.92 at 1200
in Arabic. (Pearce, England) Still has
English for British Isles 1500-1600 over
11.700, 9.620A.

French Equatorial Africa — Radio
Brazzaville, 11.970, noted at good level
with news 1745. (Karl, Pa.; Milnes,
Ore.) Noted closing 2030 on 9.440.
(Diaz, Ind.) The 11.970 outlet is good
ending news 1600. (Levy, N. Y., oth-
ers)

French Guiana—*“La Radio Mon-
diale,” France, confirms that Radio
Cayenne is now on 6.200 at 1730- 1830,
audible in France only after 1800 when
Paris-Inter closes down, although is
officially listed on 6.198.

Germany — Overseas Service, Co-
logne, for North America 2030-2330
noted now over 7.290, 6.075A. (Belling-
ton, N. Y.) Heard to Latin America on
7.290 at 1930-2000. (Koral, Levy, N. Y.)
Heard on 5980 at 0015 with German
news, music. (Sanderson, Australia)
AFN, 5.470, noted 1730 with American
music, CWQRM. (Mesquita e Sousa,
Portugal) Opens 0000 and has AFN
news 0100; fair in New Zealand 1300-
1500 fade-out. (N. Z. DX Times)
Stuttgart, 6.030, noted at fair level in
German 0945. (Bugglns, England)

Greece—Athens noted back on 11.718
with news in French 1230, in English
1245; off 1300A with Greek National
Anthem. (Pearce, England; Niblack,
Ind.) Larissa, 6.725, noted 0115 with
songs.

Guatemala—TGWA, 9.76, noted at
good level to 2400 or later. (Richmond,
N. Y.) TGNA in verifying listed active
channels as 1720 ke. (from 1180 ke.).

5.9525, 9.668, 11.850; inactive are
15100, 17.870. (Waltz, Washington
State)

Haiti—Radio Haiti, 10.074A, Port-
au-Prince, noted at strong level 1639-
1700 with music, announcements in
French. (Smith, Ga.)

Holland — Hilversum has improved
signal on 11.73 during English for
North America - Europe 1645-1730A.
(Miller, Ga.; Beine, N. Y., others)
Noted opening 0700 on 11.95A for In-
donesia. (Pearce, England)

Honduras—HRQ, 6.125, San Pedro
Sula, noted 2300 in Spanish. (Niblack,
Ind.)

Hungary — Budapest,
1730 with news, music.
Australia)

India—AIR, Delhi, noted at good
level on 11.96 at 1930 with news. (Ni-
black, Ind.) Opens 0830 to Southeast
Asia over 9.565, 11.960; news 0835.
Heard with news 1030-1045 on 9.755.
(Pearce, England) VUC7, 7.210, Cal-
cutta, noted at fair strength with na-
tive music and announcements 0648,
bad ham QRM. (Morgan, Calif.)

Indo-China—Radio France-Asie, Sai-

(Continued on page T8)

RADIO & TELEVISION NEWS

6.248, noted
(Sanderson,
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BUILD

3hipping
Wt 28 Ibs.

O
/

YOUR

eatlhhitls

® TEST INSTRUMENTS
® AMPLIFIERS
® RECEIVERS, etc.

OWN

Save by ordering direct from
manufacturer.

All high quality standard
brand components.

Increased knowledge through
actual construcrion.

Sound engineering insurés
excellent performance.

o)
@
&)
@

Kit construction is fascinating
and enjoyable.”

®

Heatllit mobe 09

SCILLOSCOPE KIT

New features unheard of in a kit oscilloscope have been added to the already
popular Heathkit series. All top quality components are used mclu(_lmg a
brand new RCA 5UP1 CRT. Ten other first line tubes complete the lineup.
Voltage regulation provides a rock steady pattern regardless of normal
line voltage variations. A built-in blanking amplifier eliminates the retrace
line entirely. Other importani advantages are a phasing cowrtrol, Z axis
input. direct connections to the deflection plates, 1 volt peak-to-peak
calibration voltage and a calibrated grid screen.

Wiring is simplified by the use of the harness technique which alsa results
in a neat professional appearance. Extremely wide vertical bandwidth
allows arcurate reproduction of even a 500 KC square wave. Excellent
focusing characteristics are ma:te possible by the use of the new RCA
5UP1 CRT and a spot shape control. One of the most versatile of test
instruments, the Heathkit 0-9 Oscilloscope will be invaluable in the radio
and TV service shop. as a work project in schools and for all types of circuit
investigation work in the laboratory. Its new features make Model Q-B
comparable in every way to many commercially built oscilloscopes selling
for as much as $400. Don’t pzass up this opportunity to add a really tine
instrument to your service or experimental lab.

VOLTAGE CALIBRATOR KIT

The use of a_Voltage Calibrator will greatly
increase oscifloscope usefulness. Provides a
convenient miethod of making peak io peak
voltage measurements by establishing a rela-
tionship between the unknown wave shape
and the Voltage Calibrator. Voltage ranges
.01-100 volts peak to peak. The Voltage Cali-
brator features direct reading scales and a
regulated power supply system.

MODEL VC-2
5115?

Shipping Wt. 4 Ibs.

O N CER N PN DN

Heathkit
ELECTRONIC SWITCH KIT

MODEL
§-2

5230 o9, 4ol

The Heathkit Electronic Switeh Kit
will further extend scope usefulness
by pernitting simultaneous observa-
tion of two individually controlled
traces. Continuously variable switch-
ing rates 10 cps to 2,000 cps in three

ranges. Will also serve as a square Shipping R = ]
wave generator over the range of Wt 11 Ibs

switching frequencies.

Heathtct VACUUM TUBE
VOLTMETER KIT

The beautiful new 1953 Heathkit Model V-6 VTVM, the world’s most popular kit
instrument, now offers many outstanding new features in addition to retaining all
of the refinements developed and proven through the production of over 70,000
VTVM kits. The Heathkit VTVM now features extended voltage ranges with 50%
greater coverage on the DC range. New 114 volt low scale provides well over 214
inches of scale length per volt permitting faster measurements with greater accu-
racy, AC and DC ranges are 0-1.5-5-15-50-150-500-1500 volts (1,000 volts
maximum on AC). Ohmmeter ranges are X1, X10, X100, X1,000, X10K, X100K
X1 meg. Measures .1 ohm to 1,000 megohms. Other features are db scale, center
scale zero adjust and polarity reversal switch. High 11 megohm input resistance

virtually eliminates circuit loading.

The low anti-inflation price of this tremendously popular kit includes all tubes,

necessary canstructional material, test leads and the construction manual.

Heathlit AC VACUUM TUBE
VOLTMETER KIT

A new amplifier type AC VIVM
that makes possible those sentitive

MODEL AV-2 measurements so essential in
luboratory or audio work. Ten

52950 voltage ranges covering from .01
RMS full scale to 300 volts RMS

. . ® full scale. Input impedance 1
Shipping megohm with frequency response
Wt. 5 tbs. 20-50,000 cycles. Ten DB ranges

from —52 to +52 DB. Four diodes
in meter bridge circuit for maxi-
mum linearity.

HANDITESTER KIT

The ever popular Handitester is
now supplied with a Simpson 400

o microampere meter movement.

MOIBEE [BT Provides AC and DC voltage
S I 4 50 ranges 0-10-30-300-1,000-5,000
» volts. Ohmmeter ranges 0-3,000

.. and 0-300,000 ohms. DDC current
Shipping measurements 0-10 and (-100
Wt. 3 Ibs. milliamperes. A completely self

contained portable instrurent.

August, 1954

"HEATH COMPA_‘HY - Benton Harbor 15, Mich.
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HEATHKITS for the ENGINEER]S

[ Featlibct
IRESISTANCE SUBSTITUTION
BOX KIT

Choice of 36 switch
selected resistance
values 156 ohms to 10
megohms. All stand-
ard RTMA 1 watt
10% resistors. Buy
several for

Feathlbct VISUAL AURAL

SIGNAL TRACER KIT

MODEL RS-1

Ship. Wt.
2 Ibs, sss.o

NEW

Designed especially for
service applications in AM-
SW-FM-TV repair work.
RF and audio two channel
input. More than adequate
sensitivity—new noise lo-

cator circuit—calibrated zta:]]c(l)sseezriz?cl;
watimeter—substitution applications. 20 000 OHMS PER VOLT

speaker—visual signal
indication. Can be used
with scope and VTVM,
checks phono cartridges,
phono mechanisms, micro-

g

MULTIMETER KIT

MODEL T-3 5235.0

Shipping
Wt. 10 Ibs.

phones, tuners, etc. Let the
Heathkit Visual Aural Sig-
nal Tracer help you.

Here is the solution to all service
problems requiring a portable meas-
uring device of high accuracy. 20,000
ohms/volt sensitivity on DC and

5000 ohms/volt on AC. Full scale

voltage ranges of 1.5, 5, 50, 150, 500,

1500 and 5000. DC current ranges of

150 microamperes; 15, 150 and 500

milliamperes; and 15 amperes. Re-

sistances are measured from .2 ohms
to 20 megohms in 3 ranges and deci-
bels from —10 to +65 db.

Model MM-1 uses standard
commercially available batteries
and is not affected by strong RF
fields as encountered in and near
transmitting equipment. 1% pre-
cision resistors on a very easily wired
ring type range switch and a highly
accurate Simpson 50 microampere
meter fully qualifies the Heathkit Multi-

meter for close tolerance laboratory and
service work, The meter movement is
placed in a recessed position for max-
imum non-glare readability. The kit
includes the attractive black bake-

26°.
lite cabinet, 2 color meter scales,

Ship. Wi. 6 Ibs.
test leads, batteries and all other

necessary components. Overall cabinet size is 51;
wide x 4" deep x 7)4* high.

Feathtleit
CONDENSER CHECKER KIT

An instrument designed solely
for its partlcular job. Not a
“*sideline” or a multiple function
instrument. Measures value and
E quality of unkhown condensers
: and resistors. Capacity range
-00001 mfd to 1,000 mfd. Resist-
ance range 100 ohms to 5 meg-
ohms. Sensitive electron beam
indicator—five polarizing test
voltages—safety spring re-
turn leakage test switch,
An amazingly accurate in-
strument at this low price.

50 Sh:ppmg

Wt. 8 Ibs. MODEL MM-1

i

Feathtbit
SIGNAL
GENERATOR KIT

MODEL 5G-8

51950

52| ship. we. 8 lbs.
9‘ The standard

2
OA Q service instru-{§
ment for align-
ment work. .1
volts output from 160 XKC to 110 |8
MC. Calibrated harmonics up to
220 MC. Internal (400 CPS) and
external modulation. Pre-calibrat-
ed coils for all 5 bands. Good sta-
bility and accuracy. All test leads
included.

GRID DIP METER KIT

One hand operatlon 5
pre-wound coils cover
—250 MC. Controlled
sensitivity. Usable
as an oscil-
lator or an
absorption
wave meter.
Extra low
frequency

s

I

eatlhtit
TUBE CHECKER KIT

Checks overall tube quahty,
filament continuity, and in-
dlvxdual elements for shorts
and opens. Features
chart illumination,
harness type wiring,
and large 3-color
meter scale.

Portable Model
"TC-2P at $34.50. Wt.
14 1bs. No. 91-8 Cab-
inet only at $7.50.

—
1A

Wmtééez LABORATORY
GENERATOR KIT

i

Ship. Wt. 4 lbs.

e ) )
A Wt 71bs. No. 355 TV MODEL LG-1 *
; 5 = MODEL TC-2 Picture Tube Adapt- .
?/ L er at $4.50, Wt. 1| Ship. Wt.
ca#loc? LABORATORY REGULATED

16 Ibs. $ 3@ soo

A professionzl laboratory
instrument designed for
extreme accuracy in fre-
quency and eutput level.
Colpitts oscillator operates
in 5 ranges from 150 KC to

$295°

Shipping Wt. 12 Ibs,

POWER SUPPLY KIT

A regulated variable 160-

| #earibct

450 volt DC output power
supply for the lab or serv-
ice shop. Accurate voltage
and current measurements
with large Simpson meter,
AC supply 6.3 volts at 4
amperes—standby switch
eliminates warmup time.

WATTMETER KIT

Measure output power levels di-
rectly with the Heathkit Audio
Wattmeter, Flat response to fre-
quencies from 10 CPS to 250 K.C.
Full scale ranges of 5 MW, 50 MW,

30 MC. Panel meter cali-
brated in output voltage
and percent of modulation.
Output in excess of .1 volts.
Features complete shield-
ing of oscillator, buffer and
attenuator sections; regu-

MODEL PS-2 500 MW, 5 W and 50 W. Db cali. | lated power supply and 50
Low .hugmccongerlx)t85 ~§ub¢t3 v bratioim from —10 to chm_output cable. Com-

533 50 mrlctmtési laxtl 4 fron?u ‘11)1231 MODEL 45 Uses non-inductive parable instruments priced
2 voltagesisolate: DALY AW-1  built-inload resistors pro- many times higher than the

for maximum operational

flexibility. cost of this new kit.

viding impedances of 4,
$2950 St wnik e Ten
2 manium diodes.

|
HEATH COMPANY Benion Hurbor 15, Mich.
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Ship. Wt.
6 Ibs.

Ship. Wt. 20 Ibs.

PRRe T S

www americanradiohistorv com


www.americanradiohistory.com

SERVICEMAN - AMATEUR - STUDENT

Feathtct
w IMPEDANCE BRIDGE KIT

ﬁw

| @5 @a
‘gt‘b'h-

ance,

MODEL 1B-2 tance,

$59°?

Ship. W?. 15 Ibs.

and storage factor.
resmtori a"d preClSlOlI "IlCﬂ
condensers provide maxi-
mum accuracy. Completely
AC operated.

capacitance,

Moderndesign with
built-in 1 KC gen-
erator for AC meas-
urements. A choice
of the Wheatstone,
Maxwell, Hay or
capacitance com-
parison bridges for
measuring resist-
induc-

dissipation factor

Heathtit
COMMUNICATIONS RECEIVER KIT

Full coverage from 550
KG to 35 MC on 4 bands,
with good sensitivity and
selectivity. Features ele-
trical bandspread, BFO,
headphone jack, slide
rule dial with ham band
identiﬁcation, RE gain

%%

Feathisct
DECADE

RESISTANCE KIT

e MODEL DR-1 ;
o Q METER KIT :
4, $1950 |

3 N . g A typical Heathkit in-
A, ‘ Ship. Wt. vasionof the laboratory

“é\

4 ibs.

-
E

Individual switch selec-

tion of twenty 1% pre-

cision resistorsin 1 ohm

steps from 1 to 99,999 ;

ohms. Sturdy ceramic
wafer switches featur-
ing silver plated con-
tacts and smooth posi-
tive detent action.

contrel, noise limiter and
phone standby-CW
switch. Tep quality, high gain
components used through-

R MODEL /;R°2 out. Pre-wound coxlsl in a
ip. Wt. shielded turret assembly and
12 Ibs. $25 a transformer operated power

supply assure trouble-free
performar.ce.

Cabinet available sepa-
rately. No. 91-10. Shipping
wt. 5 Ibs. Price $4 50,

(Less Cabinet)

Heathtct

MODEL AO-1

Ship. Wt.
11 ibs.
Features sine

or square
wave coverage

52450 o
r“ &
3

20-20,000 cycles in 3
ranges. Variable 10 volt output level
at 600 ohms impedance. Thermistor
controlled linearity-—precision multi-
plier resistors— distortion less than
.6%. An outstanding instrument value
at this amazing low price.

Heathitct
AUDIO OSCILLATOR KIT

_,@“5

from =

Feathbit

Heatibit

Here
is the first successful
low priced Q meter ever
offered in kit form. Os-
cillator supplies RF in

o instrument field.

. .
= “ﬁ -~ Q

: 8 - the range of 150 KC to

. & 4 18 mc. Reads Q directly

q 4| L] on calibrated meter
3 scales. Measures Q of

condensers, RF resist-
ance and distributed
capacity of coils. Cali-
brate capacitor with
range of 40 mmf
to 450 mumf with
vernier +3 mmf.
All meagsurements
made at the oper-
ating frequency.

MODEL QM-1

Ship. wt.
S&A50° 7.

Heathbcs
"4 DECADE |
CONDENSER KIT{

Power input up to 35 watts on

80, 40, 20, 15, 11 and 10 meters.
Can be cryst al or VFO excited.
Complete with modulator in-
put socket and VFO power out-

put provisions. Other desirable
features are good shielding, AC
line filter, key click filter, stand-

by switch and a 52 ohm coaxial
output. Model AT-1 is AC op-
erated and is suitable as an exciter
for a higher powered rig. Complete
with full instructions for construc-
tion and use.

A new extended

TELEVISION SWEEP

GENERATOR KIT

Switch selected 1%
silver miea preci-
sion condensers
providing capacity /¥
range of 100 /

mmf. to 0.111
mfd. in steps of
100 mmf.

MODEL [C-1

51650

Shipping Wt. 4 lbs.

MODEL TS-3

S44°°

d

——

e

range 18 cycles

I megacycle
audio instru-
ment at a re-
markably low
price. Five con-
tinuously vari-
ableoutputran-

jlow
figure,
4% from 100

ges—G600 ohm out-
put impedance-—
distortion
less than

furnished). Provisions are also made for using an external marker.
Featurad is the new sweep systen:. using an *INCREDUCTOR con-
trollable indluctor. Sweep width is variable from 0 to 12 MC at the lower
RE frequencies and increases to 0-50 MC at the highest . . .
advantages are power supply regulation, constant RI' output level,

care, Model TS-3 will serve faithfully for many years to conie.

*Trademark, C.G.S. Laboratories,
Stamford, Connecticut

Ship. Wt. 18 Ibs.

Simplify your TV align-
= e ment jobs with the new
Heathkit T'S-3. Full cover-
age on fundamentals from
4 MC to 220 MC at an out-
put of well over 100,000
microvolts . . . Automatic
blanking and wide range
phasing. A triple marker system ranges
from 19 MC to 180 MC using a Colpitts
oscillator plus the 1.5 MC crystal con-
trolled oscillator for check points (crystal

Other

independent marker and RF output control circuits, low impedance - ey
output and properly terminated output cables. The construction - i N E“MINATOR KIT
manual is complete in all detail and with a reasonable amount of i D L1 Q 6 or 12 volt opera-

MODEL BE-4

Ship. wWt.
18 Ibs.

HEATH

COMPANY

matic overload relay. Well fil-
teredoutput and all heavy duty
components. Designed for auto
radio repair and as a storage
battery charger.

$31°°

range.

Small,

through audible

use, Model BG-1 supplies hori-
zontal or vertical bars for TV
linearity ad justments. Qutput
cable clips directly to the I'V
receiver antenna terminals.

AMATEUR

TRANSMITTER KIT

@J e

MODEL AT-T

$293°

Ship. Wt. 16 Ibs.

eathbit
AUDIO GENERATOR KIT

[\ 3
¢% .
-V -,‘- i” #

MODEL AG-8

$2950

Ship. Wt. 11 Ibs.

cps

Feathiit
BAR GENERATOR KIT

compact and easy to

g g MODEL BG-1
eathbcr ip. Wt.
BATTERY | ~sion 1459

J tion with current and
voltage constantly
monitored. Double pro-
tection with a fused
transformer and auto-

CATALOG

New 40 page 1954 Cat-
alog lists all kits, speci-
fications, schematics
and latest price infor-
mation.

RITE FOR P ree

Benton Harbor 15, Mich.

Augus?, 1954
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ECONOMY 6 WATT

AMPL_IFIER KIT

MODEL A-7B

$1559
. Ship. Wt. 10 Ibs.

#® 5 Dual inputs—
= separate bass and
: treble tone con-
trols—output  impedances
of 4, 8,:and 15 ohms. .Perform-
ance far beyond that normallv
expected for the price.
2-7C:Includes preamplifier: for
¢ low level input devices.
Price $17.50

NEW HEATHKIT WILLIAMSON TYPE

AMPLIFIER KIT

‘The ideal amplifier for custom high fidelity audio installations.
‘Tops in performance, value and flexibility of operation. Either
Altec Lansing Peerless or Acrosound output transformers
available. Frequency response +1 db 10 CPS to 100 KC,
negligible hum and noise levels and plenty
of reserve power for complete listening
pleasure. First Williamson Type Amplifier
supplied with matching preamplifier.

-
PRICES OF VARIOUS COMBINATIONS: |

Shipping Wt. 9ibs.

Senqxtn’e transformer operated

8 tube circuit. Frequency cov- :
erage 88-108 mc, Pre-assem- -
bled and tuned “front end.” :
Vernier tumng with slide rule -
type dia -

w-2 Amplifier Kit (Includes I
Main Amplifier with Peerless

Qutput Transformer, Power Sup-

ply and WA-P2 Preamplifier.) 5695[”
Shipping weight 38 1bs. Shipped

express only

W-2M  Amplifier Kit (Includes
Main Amplifier with Peerless
Qutput Transformer ond Powers 75'
Supply.) Shipping weight 30 l
1bs. Shipped express only, L J

W-3 Amplifier Kit (Includes
Main Amplifier with Acrosound
Output Transformer, Power Sup-

vaﬁaaaé

BROADCAST BAND:

RECEIVER Kl]'

HIGH FIDELITY 20 WATT

AMPLIFIER KIT

Y el s |

ply and WA-P2 Preamplifier.) MODEL A-9B
MOD EL BR-2 Shipping weight 38 Ibs. Shipped $6950 2
50 EXPIeSS ONIY wooiveosoveeesersrenrens
sl , W-3M Amplifier Kit (Includes $35 so
Main Amplifier with Acrosound e
(Less _abmel) Output Transformer and Power$ 75! B
Shl: Wi, Supply.) Shipping weight Sh’PP”‘;
Ibs. Shipped express only.......... £
11 ibs. __._————.—l EWL. 23.bs.

Complete receiver with chassis
mounted 55 = PM Speaker and
new rod type antenna. Covers
: the full broadcast band (550
KC-1600 KCG) with excellent
- sensitivity and selectivity.
- Operates as a receiver,
tuner or a phono ampli-
fier. High gain miniature
- tubes and IF trans-
: formers. Easy tuning

Qutstanding features of the
Heathkit 20 Watt Amplifier
¢ include a frequency response
of +'1 db from 20 CPS to 20
. KC, less than 1% harmonic
¢ distortion at rated output,
separate {(boost and cut)
bass and treble tone
- conirols. 4 selected:in-

= HEATHKIT HIGH FIDELITY
LOW PRICED Scugle UNIT

WILLIAMSON TTPe PREAMPLIFIER KIT

AMPLIFIER KIT|"O0EL wa-r2 <y

MODEL W-4M 51975 :%@@@@
$3Q75 Nshie-wWn 7ibs

i P 5 Complete compensation for LP. NARTB s put jacks, hum balanc-
with direct plane- Ship. Wt. 28 1bs. AES and early 78 recording character- : : ing control and output
f"‘?f ‘L":‘"("t vail ¢ P- istics. Anideal control unit for the custom impedances of 4, 8, 16
ahléase;)l:\?atsl‘('{.“ 7 '1 he famous Heathkit Willinmson Type Ampli- Hi-Fi system. 5 individually controlied and 500 ohms. Flex-

ibility is emphasiz-

fier is now available in a single chassis. Includes inputs. 4 turnover and roll-off switch 1 2 AL
ed in the input cir-

Part No. 91-9. positions, 3 twin triode tubes, cathode

. q £ er supply dnd power amplifier. Enjoy the : . ! i
Ship. wt. 5 .l,‘ao[:;e lu:ﬁlm)xlaht]y &l,mdué‘{f,n By Jco)s,t by follower output, monitored reccrrder outpuz i cuits with built-
lt';l.’;l'(l))nce climinating the second chassis, connecting shock mounted tube chassis and proper shield- - in preamplifier
Pt Ji 108 3

and proper

cables, etc. Size 15 4 " wide-—7" high—9" deep. ing. All condensers are of the molded. plastic proj
equalization.

Model W:4 includes W-4M and preamplifier WA-
P2, thppm-' weight 35 1bs. Price $59.50.

type. Critical input circuits feature low noise :
deposited carbon resistors. Use it vith any con-
ventional high fidelity amplifier.-

HEATH COMPANY - Bentén Harbor 15, Mich.
ORDER BLANK

SHIP VIA
[ Parcel Post
[ Express
[J Freight
[ Best Way
S\ E=al (PLEASE PRINT)
QUANTITY ITEM MODEL NO. PRICE
’ - 1
i
|
Enclosed find () check () money order for On Express orders do not include transportation charges—they will be collected by
Please ship C.0.D. () postage enclosed for pounds. the express agency at time of delivery.

ON PARCEL POST ORDERS insure postage for weight shown. ORDERS FROM CANADA and APO’s. must include full remittance.
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Africa are in many ways similar to

those in the rural U.S.A. Most of
the well-known American makes of
radios are in use, in addition to many
of the British and European makes.
The standard of servicing rises yearly,
and we have our master-minds of the
caliber of Mac and Barney. Life goes
on at a more leisurely pace than in the
States, however, and Barney at any
rate would not feel at home. There is
no high-pressure advertising, no house-
to-house search for customers, and no
cut-rate installation.

The service equipment in common
use is similar to that used in the aver-
age American service shop, as may be
seen in Fig. 1. However, the bench is
equipped with a large variety of power
outlets, since several types of two-and
three-pin plugs and connectors are in
use. The American type with the flat
pins is reserved for 110-volt apparatus,
which is occasionally worked with
adaptors or line cords from the stand-
ard 220-volt a.c. socket.

The shelves have a larger assort-
ment of tubes than the American shop
since, in addition to the usual octal,
loctal, and miniature types, there are
European types which are not substi-
tutes and, in some cases, serve only
one make of set. Tube testing is per-
formed as a free service