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Coste no more than ordinary
Aluminized Fleture tubec..

1

Your best buy in television picture tubes
is the DuMont Twin-Screen Hi-Lite It
offers you greater brilliance, clarity and
saarpness that makes your best work
better.

The Twin-Screen Hi-Lite is a product
of cathode-ray tube specialists. All en-
gineering talents and knowledge at the
I'a Mont Tube Division are devcted

solely to the design and development of
superior cathode-ray tubes.

Use a DuMont Twin-Screen Hi-Lite pic-
ture tube on that next replacement job
and see for yourself why leading TV re-
ceiver manufacturers specify them. They
are available in all popular types for all
popular sets.

®
Cathode-rcy Tube Division, Allen B. Du Mont Laboratories, Inc., Clifton, N. J.

www.americanradiohistorv.com
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Here’s a NEW
Way to Reach
the Top in

TV SERVICING

All-practice method—
professional techniques,
skills, Enowledge of

circuitls., ete.

Includes 17" picture tube, all other
tubes, components for a TV Receiver,
Scope, Signal Generator, HF Probe.
Low Introductory price under $200,
on easy terms. Mail Coupon today.

F YOU ITAVE some Radio or Television experience, or if you
know basic Radio-Television principles but lack experience—
NRI’s new Professional Television Servicing course can train you
to go places in TV servicing. This advertisement is your personal
invitation to get a free copy of our booklet which describes
this training in detail.

LEARN-BY-DOING *“ALL THE WAY®™
This is 1009, learn-by-doing. practical training. We supply a/l the
components, all tubes, including a 17-inch picture tube, and com-
prehensive manuals covering a thoroughly planned program of
practice. You learn how experts diagnose TV receiver defects
quickly. You see how various defects affect the performance of a
TV receiver—picture and sound: learn to know the causes of
defects, accurately, easily, and how to fix them. You do more
than just build circuits. You get practice recognizing, isolating,
and fixing innumerable TV receiver troubles.

You get actunal cxperience aligning TV receivers, diagnosing
the causes of complaints from scopc patterns, eliminating inter-
ference, using germanium crystals to rectify the TV picture
signal, obtaining maximum brightness and definition by properly
adjusting the jon trap and centering magnets, cte. There isn’t
room on this or even several pages of this magazine to list all
the servicing experience you get.

NOVEMBER, 1955

UIIF AND COLOR TV MAKING NEW ROOM
Installing front-end channel selector strips in modern UIII-VHI
Television reeeivers and learning ULLF servicing problems and
their solution is part of the practice you get if you live in a UNF
area. To cash in on the coming color TV boom you’ll need the
kind of knowledge and experience which this training gives.

GET DETAILS OF NEW COURSE FREE
Once again—if you want to go places in TV servicing, we invite
you to find ont what you get, what
you practice, what you learn fromn
NRDI’s new ecourse in Professional
Television Servicing. See pictures of
equipment supplied, read what you
practice. Judge for yourself whether
this training will further your am-
bition to reach the top in TV serv-
icing. We believe it will. We be-
lieve many of tomorrow’s top TV
servicemen will he graduates of this
training. Mailing the coupon in-
volves no obligation.

: National Radio Institute, Dept. SMFT I
| 16th and U Sts., N.W., Washington 9, D. C. |
| Please send my FREE copy of “How to Reach the Top :
| in TV Servicing.”” I understand no salesman will call. I
I |
; Name ——Age———— l
| |
: Address e =
1 |
] City Zone State |
e e M o el
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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.

T.R.F. Receiver

Signal Generator Audio Oscillator

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’ complcte trammg program
qualifies you in all fields. Read this partial list of opportu-
nities for trained technicians:

Business of Your Own « 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
lesson texts used by resi-
dent students in our !
modern and complete Television broadcast studios, lab-
oratories and classrooms!

NOVEMBER, [955

ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD
HOME TRAINING “Asﬂ“

You also
receive this
Multitester

_§perheterodyne Receiver

LEARN BY DOING
Youreceiveand keep all the

FREE! RADIO-TV BOOK modern equipment shown

AND SAMPLE LESSON! above, including tubes and

Send today for valuable, professional qual-

National Schopls' new, ity Multitester. No extra
illustrated Bcok 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

APPROVED FOR
VETERANS
AND
NON-VETERANS

Check coupon helow

airmail.

Both

Resident and
Home Study
Courses Offered!

NATIONAL SCHOOLS °

TECHNICAL TRADE TRAINING SINCE 1805
Los Angeles 37, California ® Chicago: 323 W. Polk
Street. In Canada: 811 West Hastings Street. Van-

couver, B.

GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOu!
(mail in envelope or paste on postal card)

NATIONAL SCHOOLS, Pept. RG-115

lesson. No obligation, no salesman will call.

4000 S, Figueroa Street 4123 West Polk Street
Los Angeles 37, Calif. or Chicage 7, lii.
Send FREE Radio-TV Electronics book and FREE sample

WWW.americanradiohistorv.com

NAME. BIRTHDAY
ADDRESS_______ —
CITY — ___ _ZONE____ STATE

[J Check here if interested ONLY in Resident Training at Los An-
geles. VETERANS: Give Date of Discharge _
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Powethouse

MEETS THE HIGH POWER
DESIGN REQUIREMENTS
OF HIGH FIDELITY
AUDIO AMPLIFIERS

For outputs up to 100 watts, two
6550’s in push-pull will prowvide
the same power now attained in
most existing designs by the use of
four or more tubes. Reduction in
the number of tubes means simpli.
fied electrical balance, reduced
maintenance and over-all lower
cost. With proper circuitry, the
6550 will provide full power out-
put with approximately the same
grid voltage drive as the 6L6, 5881
or KT66 types. The 6550 is pro-
duced under laboratory conditions
with exhaustive quality control to
assure premium performance and
long life. Ask your tube supplier
for 1t.

TUNG.SOL ELECTRIC Inc., Newark 4, N.J.
Sales Oflices: Atlama. Chicago. Columbus,

Culver City, Dallas. Denver, Detroit
Newark, Seattle

TUNG-SOL
6550

BEAM POWER AMPLIFIER

MONAURAL DELAY, 2
which a sound is received by one ear
.06 second before it reaches the other

system in

ear, produces better hearing. Tests
conducted by Ohio State University’s
Speech and Hearing Clinic showed that
radio messages received under noisy
conditions were 229 clearer when they
were heard by one ear before the other.
The delayed signal sounded “louder,
fuller and farther away.” The delay
was produced with a tape recording de-
vice that split the signal fed to head-
phones.

The reason monaural delay produces
better hearing is not clearly understood.
However, Ohio State University scien-
tists state that the .06-second delay,
which gives the best results, corre-
sponds with estimates of the time re-
quired for the discharge of a signal
from the auditory nerve. “What may
be happening,” they report, “is that the
listener is getting two complete and
distinct presentations of the signal, one
through each ear, with no interfer-
ence.”

JOHN V. L. HOGAN, pioneer radio

engineer, has been awarded the IRE
Medal of Honor, the highest technical

| award in the radio engineering pro-

fession. The award was presented “for
his outstanding contributions to the
electronic field as a founder and builder
of the Institute of Radio Engincers, for
the long sequence of his inventions and
for his continuing activity in the de-
velopment of devices and systems use-
ful in the communications art.” The
award will be presented during the IRE
convention in New York next March.
Mr. Hogan began his radio career in
1906 as a laboratory assistant to Lee
de Forest. From 1910 to 1921 he held

| important posts with the National Elee-

tric Signaling Co. and the International
Radio Telegraph Co., then became a

www.americanradiohistorv.com

consulting engineer in New York City.
He is responsible for many inventions
in radio, television and especially fac-
simile. His inventions include the
ganged variable capacitor. He was the
founder and owner of the first high-
fidelity station, WQXR (New York
City), which he sold to The New York
Times. At present he is president of
Hogan Laboratories, Inc., of New York
City.

In 1912 he helped found the Institute
of Radio Engineers, which has since
grown to be one of the largest engineer-
ing societies in the world, with an
international membership of over
43,000. He served as vice president of
the IRE from 1916 to 1919 and presi-
dent in 1920. He has also served fre-
quently as a member of the board of
directors and on many IRE committees.

ELECTRONIC EYES have been de-
veloped for the Ground Observer Corps
for use during periods of darkness or
poor visibility. The device is a light-
weight portable detector mounted on a
hat (see photo).

The receiver operates on the basis
that any enemy aircraft penetrating
our defenses would be forced to use
nonoptical methods of navigation and
bombing during conditions of poor
visibility. The radar from this aircraft

w1

would radiate strong bursts of high-
frequency energy, easily detected by

Ground Observer Corps personnel
equipped with the detector.

Signals are picked up by the horn
antenna and fed to a crystal detector.
The output of the crystal is fed, by way
of a coaxial choke assembly, to a
transistorized, printed-circuit pulse
amplifier. The choke assembly has a
filtering action that delivers sharp
pulses to the amplifier which in turn
feeds lightweight earphones.

RADIO-ELECTRONICS


www.americanradiohistory.com

Prepa e an .In spare time at Home ... for a New,

e

- - i e i £ i = r—
i vv e i - i s - G -
‘ = ol e e . oL ;
'8 T i - 5 . £ G S o = :s o .
] i g i " i : 5

o - o -

. - o i

i i

i

- st o

: & . .

= : o L
i - .
i G i 2 w _as.._,A_._.._.o—.....__“\i
SN e DGR - i # 2 3 —
$$ N i S i ’

S - »»&

TELE VI!IU”

RADIO - ELECTRONI/ICS

RADIO CHIEF OF ILE DE FRANCE
FRENCH LUXURY LINER PRAISES D. T. I.

Radio Chief—Jean Desmas Says:

s “Your Training Organization in Chicago \‘ ,
|* is known not only throughout Europe, I
i . but also in many parts of the world as o
L 3 one of America’s finest Television, Radio
- J and Electronics training centers.” _ ‘
et J i [
A p—— 7 1 m
e j

JACK DEMPSEY

Former World's Heavyweight Champion

TELLS WHY HE'S PROUD [ - S S ST IRt ey
TO BE Prepare At Home Or In Ovur Chicago Laboratory!
WITH ® T. I. See for yourself how readily you may prepare at home, or in our modern Chicago

laboratories, for a good job or business of your own in one of America’s most promis-

® | have been greatly impressed with ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS.

D.T.1.°s wonderful spirit of friendli- if you train ot home you get (1] the use of a 16-mm. movie projector and 16 reels
ness and sincere determination to of animated movies to help you learn important points faster . . . easier, (2) mod-
help its students make good in Tele- | ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling
vision-Radio-Electronics. you to get valuable practical experience from over 300 projects—including building

and keeping the electronic equipment shown below. And upon completing training,
you have the optional privilege of building and keeping a big 21 INCH TV Set. (D.T.I.
offers another home training in Television-Radio-Electronics, but without the TV set.)
Get the full story. Mail coupon today!

® [admire its remarkable 24 year record
of helping men build brighter futures.

® | also admire the business policy of
its maaagement and the thoroughness
of its large faculty of instructors.

® Never have I heard young men praise
a schccl as enthusiastically as do the
studerts and graduates of D.T.I. They
are its best boosters.

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

: L
n B o VACUUM TUBE
:"’Q "HOME MOVIES VOLTMETER
== IN CONGRESS iy P
f rrm’":zl —D.T.1.'s remarkable home
’ ,‘! = gl _ training benefit of visual
. e & training MOVIES has been
- WY praised from the floor of
W the House of Representatives in Washington, D.C. and
sy L recorded in the Congressional Recond.

A LAUD D.T.l.'s

// MEMBER OF NATIONAL HOME STUDY COUNCIL

MAIL COUPON TODAY!

T DeVRY TECHNICAL INSTITUTE
1 BELMONT AVE., CHICAGO 41, ILL.

* Dept. RE-11-L

If subject to military service, the
information we have for you
should p-cve very helpful.
Mail coupon today. ]

“One of America’s Foremost
Television Training
= Centers”

\
| would like ¢eur valuable information-packed publication showing
how | may ge started toward a good job or my own business in
Television-Radd o-Electronics.

DEVRY TECHNICAL msmur: e —

CHICAGO 41, ILLINOIS Street —— Apt
FORMERLY ity Zdge

Age

(PLEASE PRINT)

State

DEFOREST’S TRAINING, INC. 0. T. I.'s Training is Available in Canada

NOVEMBER, 1955 - 7
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ACTUAL SIZE

New high fidelity
dynamic miniature

VERSATILE MODEL 58, a superior lavalicr
microphone, meets TV, broadcasting, re-
cording, PA requirements for perfor-
mance, durability, compactness and
adaptability.  High fidelity Model 58
las the sensitive-but-rugged new Turner
I2ynaflex diaphram, dcsigned to resist
shock, temperature extremes, moisture.
Response: 60 - 13,000 c.p.s. Level —57
db at high impedance. Write today for
more information.

MODEL 58 List
{high & low impedance) 2 Price
MODEL 58A

$5700

Support clip, neck cord,
25-ft. cable

MODEL G-4
Swivel Desk Stand

{50 or 200 ohms T'npedance))

List Price $s.75

THE {1111} COMPANY

933 17th Street N.E.
Cedar Rapids, lowa
IN CANADA:
Canadian Marconi Co., Torento, Oni. & Branches.
EXPORT:
Ad. Auriema, Inc., E9 Broad St.. New York 4. N. Y,
8

THE RADIO MONTH
NINE NEW TV STATIONS have gone

on the air since our last report:

WKRG-TV Mobile, Ala. . 5
KCRA-TY Sacramento, Calif. 13
KTVU Stockton, Calif. 35
WCTV Thomasville, Ga. 6
WTTW Chicago, . — I
KARD-TY Wichita, Kan. .. = 3
KTBS-TV Shreveport, La. S 3
WTVS Detroit, Mich. . 56
KTRE-TY Lufkin, Tex. - 0

WWOR-TV, Worcester, Mass., channel
14, has gone off the air.

Calendar of Events
High-Fidelity Show. Nov.
Franklin Hotel, Philadeiphia, Pa.

Atomic Exposition, Dec. 10-16, Cleveland
Public Auditorium, Cleveland, Ohio.

4-6, Benjamin

NEW COLOR TV tube now in Gen-
eral Electric laboratories combines ad-
vantages and eliminates disadvantages
of existing types.. Tube has vertical
color stripes on screen, ahead of vertical
grill which acts as electron - optical
mask or lens and permits 90% of beam
to reach screen (shadow-mask tube
passes only 15% of beam). In-line
three-gun assembly halves number of
convergence controls and eliminates
switching and gating difficulties of one-
gun tube. G-E hopes to get tube into
production in about a year. Complete
story on the tube is scheduled for next
month.

TACAN (TACtical Air Navigation
radio aid), an electronic system that
instantly and automatically informs a
pilot of his distance and bearing from
a fixed ground station, was unveiled to
the public recently by Federal Tele-
communication Laboratories, research
division of International Telephone and
Telegraph. The distance facility gives
a meter indication, in nautical miles,
from a ground beacon tuned in by the
pilot. The bearing facility gives a
meter indication, in degrees, with re-
spect to the beacon. It is expected to
replace the present VOR-DME system
now used in commercial American air
navigation.

TACAN
BELACIN

www.americanradiohistorv.com

(Continued)

The TACAN system (see illustra-
tion) was originally developed by the
Armed Forces. It operates in the u.h.f.
band with an airborne multichannel re-
ceiver-transmitter providing both the
distance and bearing information. The
ground installation consists of a receiv-
er-transmitter. Spaced 1 me apart, 126
two-way operating channels are avail-
able for assignment. Accuracy of the
system is extremely high, with the
distance accurate to within %2 mile at
100 miles and proportionately less at
lower ranges. Average bearing errors
are about %

STRANDED AIRMEN cun now direct
their own rescue with the aid of a
miniature emergency radio developed
by the Air Research and Development
Command. The new radio (shown in
photo to the right of the battery)
weighs only 15 ounces and has a volume
of 20 cubic inches. It replaces the
older and heavier unit shown at the
left.

The transmitter—receiver will be in-
cluded in survival kits carried by Air
Force personnel when flying over water
or wilderness areas. The unit can also
be set to broadcast a continuous tone
to provide a fix for rescue aircraft.
It contains six subminiature tubes and
under normal conditions will transmit
from 50 to 100 miles. Power is supplied
by a battery of mercury cells. END

RADIO-ELECTRONICS
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Let me send you FREE
the entire story
Just 6ill out the coupon and mail it.
1 will send you, free of charge, a
copy of ““How to Pass FCC License
Exams,”” plus a sample FCC-type

Lesson. and the amazing new book-
let, ‘‘Money-Making
Information.”

FCC License

Tells where to apply
and take FCC exami-
nations, location of
examining office, scope
of knowledge required,
approved way to pre-
pare for FCC exami-
nations, positive meth-
od of checking your
knowtedge before tak-
ing the examination,

= & Y -
CARL E. SMITH, E.E,
President

I can train yon 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
time-proved plan can help put you,
too, on the road to success.

HERE 1S YOUR
GUARANTEE

1f you fai
Commerclal
exam after
our course,

WE GUARANTEE

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

WRFLLIEHE |

we guaran-

tee toO continue Y(;’:i"

waining WO kind

. of any 4

tional cost 1 ) ;

until you sucCeSSf“Lz_ 1f you have had any practical experience—
Comm Amateur, Army, Navy, radio repair, or

obtain your

experimenting

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

Here are a few recent examples of Job-Finding results

BROADCASTING

““Your ‘Chief Engineer’s Bulletin® is a grand way of obtaining employment for
your graduates who have obtained their Ist class license. Since my name has been
on the list | have received calls or letters from five stations in the southern states,
and am now employed as Transmitting Engineer at WMMT.""

Eimer Powell, Box 274, Sparta, Tenn.
CIVIL SERVICE

cial license.

““I have obtained a position at Wright-Patterson Air Force Base, Davton, Ohio, as
Junior Electronic Equipment Repairman. The Employment Apuolication you pre-

Employers

An Approved

TELLS HOW

| pared for me had a lot to do with my tanding this desirable position.”

crease with opportunity for advancement. ¥ N
Poth positions include many company hene- technicians and would appreciate
free flight any helpful suggestions that xou

insurance.”* may be able to offer.”

Member
make OURS IS THE
$Tuo'y Colinse
. ST

JOB OFFERS Like These WHICH SUP.

| EbiEs foee g

to Our Graduates Every Month | VATH ALL LES:

AND Fl-

Letter from nationally-known Letter from nationally-known | %9\3?551—5_

Airlines, Manufacturer, |
“"Radio Operators and Radio Mechanics are “*We have a very great need at the ,
needed for our company, Periodic wage in- present time for radio-electronics |
1

fits sueh as paid
mileage allowance and

vacations,
Rroup

These are fust a few_examples of the job offers that come to our office periodicatly,
Some licensed radioman filled each of these jobs . . . it might have been youl

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED
IN A FEW HOURS OF STUDY WITH OUR COACHING
AT HOME IN SPARE TIME

I want to know how I can get my FCC ticket in 2 minimum of time. Send
me vour FREE hooklet, “How to Pass FCC License Examinations’ (does

Name and Address License Time 4 3 g . » co Q *CC -t
Harry G. Frame, Box 429, Charleston, W.Va. 2nd Class I3 Weeks I gg‘dCt(’l;é.ru‘;agélilrslg‘Ollre::n'l)}(l)::i(l;g«f‘l‘(z?\?gﬁér\'E]A\sh‘l‘]sillll;}%gﬂll}ilt{ﬂrelsgCI‘nt":f;ﬂf:x:fglsl(.)n
Charles Ellis, Box 449, Charles City, lowa Ist Class 28 Weeks I Be sure to tell me about your Television Engineering Course.
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo. Ist Class 34 Weeks l
Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks J NAME. .o AGE e
B. L. Jordan, Seattle, Washington Ist Class 20 Weeks I ADORESS
I
CLEVELAND: INSTITUTE OF RADIO ELECTRONICS IS S0 — . ZONE.. . STATE
|

CARL E. SMITH, E. E., Consulting Engineer, President
Desk [{F:FM — 4900 Euclid Bldg., Cleveland 3, Ohio
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- FOR PROMPT RESULTS SEND AIR MAIL
Special tuition rates to members of the U. S. Armed Forces
L Electronic Training Available to Canadian Residents

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

“Due to your Job-Finding Service, | have been getting

many offers from all over the country. and have taken

a joh with Capital

Radio
Mechanic.”
Harry Ctare. 4537 S. Drexel Blvd.. Chicago, IHI.

Airlines in Chicago as

Your FCC ticket is recognized by employers
as proof of your technical ability.

Desk RE-82, 4900 Euclid Bldg., Cleveland 3, Ohio
(Address to Desk No. to avoid delay)
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INTERNATIONAL’S

NEW

TV RECTIFIER
REPLACEMENT

TV TOOL

Free

31 00 VALVUE

™S camenn
COmvan,
3 lou“
1

NYI.ON TV TOOI.

With every pack of 4 TV
Selenium Replacement Rectifiers...

A PAIR and a SPARE PAIR!

You can’t miss with International’s New
“BONUS PACK”! You'll get the best in
TV replacement rectifiers. Each BONUS
PACK contains a pair for immediate use,
and a spare pair for your next job—PLUS
a Nylon TV Alignment Tool worth $1.00—
ABSOLUTELY FREE!

SPECIFY INTERNATIONAL RECTIFIERS for
long, dependable performance —the Widest
Range in the Industry! Best for you...Best
for your service customers!

Ask your distributor
for details about
*‘Bonus Pack’’ today!

lnternatlonal
Rectifier

€ 0 R P © R a ¥ 1 O©

1521 East Grand Avenue, El Segundo, California + ORegon 8-6281
IN CANADA: Atlas Radio Corp., 50 Wingold Ave. W., Toronto, Ontario

WORLD'S LARGEST SUPPLIER
OF INDUSTRIAL METALLIC RECTIFIERS

10

@rrespondence

RESISTOR RATINGS

Deayr Editor:

A few days ago I received from you
a letter written by Mr. Henry Chu of
Los Angeles who referred to my July
article “How Much Can a Resistor
Take?” and brought up a number of
excellent points on the difference be-

| tween nominal and practical wattage

ratings of resistors. He also suggested
further clarification on characteristics
and tolerances of resistors and other
components.

A resistor may be used at its full
rated wattage provided certain limits
of ambient temperature are not ex-
ceeded. For ordinary composition re-
sistors the actual wattage may be 1009
of the rated value when ambient tem-
perature does not exceed 104° F, and
may be as much as 83% when ambient
does not exceed 122° F. Many resistors
commonly used for service replacements
are so conservatively rated that these
temperature limits may be exceeded.

Measurements of temperature under-
neath the chassis of typical receivers,
while in their cabinets, seldom show
much if anything in excess of 110° F.
with outside air temperature at 75° F.
Such measurements are made here with
extended-stem expansion thermometers
and with extended elements of tempera-
ture bridges. The thermometer must
not be subjected to either radiant or
convection heating on top of the chassis,
where temperatures are much higher
than underneath because of tube heat
retained within the cabinets of small
sets.

Ratings for high-wattage resistors,
which usually are the wirewound
vitreous-enamel types, are based on
operation in free air. Such units are
not harmed by surface temperatures as
high as 400° to 500° F. Actual dissipa-
tions must be reduced when operation
is in confined spaces, to avoid hot spots
on the resistors.

Mr. Chu brings out a matter which
should have been emphasized in the
article. It certainly is desirable to use
resistors of higher wattage rating than
absolutely necessary, thus avoiding
small areas or regions of temperature
high enough to affect nearby compo-
nents even though resistors are un-
harmed.

The article mentions that resistors
should not be pushed tightly together
to shut off part of their area if the
resistor surfaces are to dissipate heat
to surrounding air.

It must be remembered, however, that |

actual heating in BTU’s per minute or

www.americanradiohistorv.com

NOW...model SX-100
Selectable side band receiver

BUILT TO THE SPECIFICATIONS OF
1,000,000 FIELD EXPERTS

See it at your Jobber—only $295.00

YLy L e L L LT LT L T Y TP Y PP PP YR Y T YT

Model SN-100. Amateur Net $295.00
Matching R-40B Speaker 317.95
Frequency Range 538kce-1580ke
1720kc-34me

Hallicrafters 22 years of production know-how, the
engineering experience of developing over 100 dif-
ferent major receiver designs, plus the advice of
over 1,000,000 field experts operating Hallicrafters
receivers all are combined to bring you this out-
standing new receiver —the SX-100! Hallicrafters
alone, long recognized as the leading designer and
manufacturer of quality communications equip-
ment, can offer you the dependability and perform-
ance of this great new SX-100 at the amazingly low
price of just $295.00
Look at these features you enjoy with the SX-100
.. before, they were available only on receivers
costing a great deal more!

1. SELECTABLE SIDE BAND OPERATION.

2. “TEE-NOTCH" FILTER—This new development
provides a stable non-regenerative system for
the rejection of unwanted hetrodyne. The “Tee-
Notch™ also produces an effective steepening of
the already excellent 50 K.C. i.f. pass band (made
famous in the SX-96) and further increases the
effectiveness of the advanced exalted carrier
type reception.

3. NOTCH DEPTH CONTROL for maximum nuil

adjustment.

. ANTENNA TRIMMER.

. PLUG IN LABORATORY TYPE EVACUATED 100

KC QUARTZ CRYSTAL CALIBRATOR—included
price.

6. LOGGING DIALS FOR BOTH TUNING CON-

TROLS.
. FULL PRECISION GEAR DRIVE DIAL SYSTEM.
. SECOND CONVERSION OSCILLATOR CRYSTAL
CONTROLLED—greater stability through crystal
control and additional temperature compensa-
tion of high frequency oscillator circuits.

CONTROLS

Pitch Control
Reception

Standby

Phone Jack
Response control {upper and lower side
band selector)
Antenna Trimmer
Notch Frequency
Notch depth
Calibrator on/off
Sensitivity

Band Selector
Volume

Tuning

AVC on/off

Noise limiter on/off
Bandspread
Selectivity

o

[o= Bl

hallicraf’rers

CHICAGO 24, ILLINO1S
RADIO-ELECTRONICS
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MEN 17-45!
HERE'S A NEW
OPPORTUNITY

FOR YOU!

iy

ELECTRONICS

Get in on the Ground Floor of this
Fast-Maving Field

Want a better job? . . . more money? . . . better
working conditions? These are the things that can
come to a man when he has a skill to offer . . .
especially when that skill is in a newer field where
ground floor opportunities often lead to well-
paying positions. Such a field is the Electronic
applications to AUTOMATION — and what o field!

Many plants, large and small, in various parts
of the country are looking for ways of using auto-
matic electronic control equipment to help turn out
a better product and at lower cost. This equipment
must be designed, installed and maintained —
calling for well trained men. That's where YOU
may come in!

You need no special technical experience . . .
no previous knowledge of Automation Electronics
. . . to prepare for a future that can be bright and
more secure. For now there is a proved way to get
this important know-how. Mail coupon for com-
plete details. Men 17 to 45 preferred.

*WHAT IS AUTOMATION ELECTRONICS?

Simply stated, this refers to the marvelous elec-
tronic controls that will help regulate the much
talked about ‘‘automatic factory''—as well as other
amazing auvtomatic equipment in plants, offices
and elsewhere. It is a gateway to some of the
most desirable opportunities inthe amazing, newer
field of Automation.

ONE OF AMERICA'S

NTERS

D:VRY TECHNICAL INSTITUTE
CHICAGO 41, ILLINOIS

FORMERLY
DEFOREST'S TRAINING, INC.

1955

FOREMOST ELECTRONICS

A New Training Program!

As one of the leading organizations of
its kind, the De¥ry Technical Institute
has years of experience in teaching
Electronics, Television and Radio. So it
is only natural for this training institute
to develop a new program to prepare
men for good jobs in instrumentation —
as well as in the design, installation and
maintenance of Electronic controls —
as applied to Automation.

EMPLOYMENT SERVICE

Following the same proved method
used to train thousands of other men,
you get valvable practical experience
from actual elecironic equipment. You
also receive well-illustrated texts and
effective moving pictures to show im-
portant basic principles—a wonderful
home training edvantage! To top that
off, D.T.l. providas actual empioyment
help when you have completed the
training—all of which can open the way
to many new and exciting opportunities.

Member of
National Heme Study Council

MAIL THIS COUPON TODAY!

/ PREPARE AT HOME FOR A
B PROFITABLE CAREER IN

AUTOMATION

Recording

A

i

li'.-!'

and bi

1
ling

A

Anti-aircraft gun cortrol

\

|
|

Traffic control signals

Age_

Apt.____

1 DeVRY TECHNICAL INSTITUTE, Dept. RE-11A-L
I 4141 Belmont Avenue, Chicago 41, 1ll.
I ] would like further information about the newer Electronic opportun-
I ities in AUTOMATION, also facts on how you may help me to prepare.
Name. _ S
Please Print
Street__ — 8 . ,
City_ = __Zone State

5

DTl's training is available in Canada
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CORRESPONDENCE (Continued)
hour depends on resistance and current.
There would be the same total heat
production with given resistances and
currents regardless of size or rating
of resistors. It is total heat production
that determines ambient temperature
underneath a chassis, and it is ambient
temperature that determines the rela-
tion between ratings and actual dissipa-
tions of the resistors.

The Only COMPLETE Line...

H. P. MANLY
Wilmette, IlI.

57 & , PRAISES INTERFLEX
Lokl < K : Dear Editor:
SSpeed iz paleRnolcy ; e I have recently built Dr. Grace’s
Model DSS i Interflex transistor set described in
3-speed, 4-pole motor - the August issue of RADIO-ELECTRONICS.
For volume, this one-transistor circuit
beats anything I have ever tried—and
I have tried many transistor hookups.
The set will operate a speaker with
2 more than adequate voluime from the
Weeiswr” A signals of two 5-kw transmitters about
Model DR 10 miles away. It outperforms many
2-speed, i one-tube sets I have built through the
PHONOMOTORS i Sears,
e FOR PORTABLE PHONOS ¢ FOR HI-Fl The selectivity of the set is some-
UNITS ¢ FOR COMBINATIONS ¢ FOR thing to write about, too. With the
RECORD CHANGERS ® FOR TAPE 2 tyvo-coil version 1 can get five Qf the
RECORDERS ¢ FOR REPLACEMENT USE -t ' S1X llloczfcls g”e'hStatl,‘c’}‘l‘ Sel;’a"at‘.o“tls
- excellent. On phones, the volume is too
A (PO SVERN PHOMO SEFLICHION : : loud on most stations, and I had to
Follow the leod of America’s foremost manu replace the 25,000-ohm volume control
facturers — Specify Gl for oll your phono- with a 50,000-ohm unit.
motor needs. A complete ronge of speeds ode] aX I’ve never seen a one-transistor set
ond ;2‘:::;:;"::"2;:"{o'i::;ﬁ:i’;' e 2'"(3"9 ’p:;d' that could approach this one in volume
design leadershipl BT e and selectivity with so few parts. Dr.
Grace’s Interflex should occupy the
center of the stage for a long, long

Model D-10 . = time
4-pole, shaded pole A.C, 7 3 ) J. AMOROSE
Induction type for : E Model RM 4 : Richmond, Va.

tape, wire, or disc G o,

recorders L e * 4-pole motor : . . ABANDON V.H.F. TV?

Dear Editor:

Present TV frequency allocations are
a mess. Direct responsibility for the
mess cannot be fixed, but everybody
knows it exists. The best brains in
Government and industry study the
problem, but no practical solution has
been found. Nor is there evidence one
is in the making.

One satisfactory to everyone will
never be found. Whatever is done will
hurt somebody; some, probably, more
than others. Yet, it is abundantly clear
present chaotic conditions cannot be

Quickly, Accurately checks: tolerated indefinitely. The longer they
EREE iR continue the harder the solution.
4 CAPACITORS CERAMIC Present v.h.f. channels are inade-
@ ELECTROLYTICS quate. There can be no argument about
@ CONTINUITY that. Yet, experience shows v.h.f. and
@ AC/DC VOLTAGES u.h.f. do not intermix. Whether we
@ FLASHBULBS like it or not, common sense warns
IR $g95 postoaid that sooner or later TV will be forced
GUARANTEED S DiENet to abandon v.h.f. and concentrate on
OR RETURN WITHIN L] ready for u h f
TEN DAYS FOR REFUND operation S . .

NOT A KIT The question is how to abandon v.h.f.
CAPACITEST, Sf‘c mr::a:; FREE 5% iieedSions without wrecking the TV industry.
ment is a ompact checker that does a giant job to save you ume ot | [ o th oo SeRoialesyileads Billions are invested in v.h.f.; they

R ..§f§°§r°%'€r"°\“?e'i1“§ L O L e Bt Ghick sinee (hE Mplicq  Order direct from manufacturer t b ‘bitrarily destroyed

voltage is 20 Volts or LTS e it hacks by Using CAPACITEST. Accl;'r}le'yey —'ﬂcl:dsavifipge:ucso.; '\:gs,, cannot be arbitrarily yed.
auickly. I sngus ohen SRl o sntermiient Sepmciiors aqd ey seeroiuet:  S0%55103 Y I Gy Sostias, The: FCC can ‘mukes start byisuafl:
BaiR 5 ually withdrawing low-band channels
JA Y The Barlay co_ 145 West 40 Street New York 18, N.Y. from TV service. Withdraw channel 2
the first year, channel 3 the second

12 RADIO-ELECTRONICS
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A dramatic demonstration of a new idea to help you understand music better and enjoy it more...

Music~APPRECIATION RECORDS

e

NOTE: Because of the unusual
Iength of the symphony, the
Tchaikovsky recording is on two
records—a 12" disc with the per-
formance on both sides, and a 10”
disc with the analysis on both sides.

there is a full
ON ONE SIDE performance of a
great m.sical work. The records
feature orchestras and soloists
of recognized distinction in this
country and abroad. You listen
to this performance first, or
afterward, as you desire, and
then . ..

4 |

ON THE OTHER SIDE 15 27, 11

analyss of the music. with the
themes and other main features
of the work played separately
with running explanatory com-
ment, so that you can learn
what o listen for in order to
appreciate the work fully.

\'\.
A YY)

o

Will you accept

SPONSORED BY THE BOOK-OF-THE-MONTH
CLUB, this new idea is designed for those who enjoy
good music but who are aware, too often, that they
do not listen to it with complete understanding and
appreciation. There is no doubt about the reason:
most of us are not properly primed about what to
listen for. Music-ApprcciaTion REcorps mcet this
need—for a fuller understanding of music—hetter
than any means ever devised. This enjoyable form of
self-education can be as thorough as the Music Ap-
preciation courses given in many universities.

YOU SUBSCRIBE BUT TAKE ONLY THE RECORDS
YOU WANT . . . A new Music-Appreciation REcorp
will be issued—for subscribers only—every month.
Ultimately, all the great masterpicces of music will
be included. The announcement about each forth-
coming record will be written by the noted composer
and music commentator Deems Taylor. After reading
this descriptive essay you may take the record or not,
as you decide at the time. You are not obligated to
take any specified number of records. And you may
stop the subscription at any time you please!

TWO TYPES OF RECORDS . . . All Music-Aprrre-
c1aTioN Recorns are high-fidelity, long-playing rec-
ords of the highest quality—3314 R.P.M. on Vinylite.
They are usually of two kinds: first, a so-called
Standard Record—a twelve-inch disc which presents
the performance on one side, the analysis on the

b WITHOUT CHARGE

A COMPLETE PERFORMANCE —WITH AN ILLUMINATING
ANALYSIS ON A SEPARATE RECORD—OF

‘Jchaikovsky's

FIFTH SYMPHONY
MAX RUDOLF, conducting

THE STADIUM CONCERTS SYMPHONY ORCHESTRA

other. This is sold at $3.60, to subscribers only. The
othier is an Analysis-Only Record—a ten-inch disc—
priced at $2.40. The latter is made available each
month for any subscriber who may already have a
satisfactory long-playing recording ot the work be-
ing presented. (A small charge is added to the prices
above to cover postage and handling.)

TRY A ONE-MONTH SUBSCRIPTION —WITH NO
OBLIGATION TO CONTINUE . . . Why not make a
simple trial, to sce if these records are as pleasur-
able and as enlightening as you may anticipate?
The Tchaikovsky recording will be sent to you at
once—without charge. You may end the subscription
immediately after hearing this recording, or you
may cancel any time thereafter. In any case, the gift
recording is yours to keep.

*x * * *

TYPICAL COMMENT: “Music has been
my whole life—but not until I heard my first
Music-APPRECIATION REcorp did I realize
how much I had been missing when I lis-
tened to orchestral music. I subscribed origi-
nally for my son, but quickly found that my
own enjoyment of orchestral music was

increased far beyond what I dreamed pos-

sible. —TJarmila Novotna

STAR OF THE METROPOLITAN OPERA

PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER WHICH CAN PLAY 337/, R.P.M. LONG-PLAYING RECORDS

MUSIC-APPRECIATION RECORDS

¢/ o Book-of-the-Month Club, Inc., 345 Hudson Street, New York 14, N. Y.

R38-11

Please send me at once the Music-Appreciation recording of JTchaikovsky's Fifth Sympbony, without
charge, and enroll me as a Trial Subscriber to Music-AppreciaTion Recorns, with the privilege of can-
celing at any time. I understand that, as a subscriber, 1 am not obligated to buy any specified number
of records, but may take only those I want. Also, 1 may cancel my subscription after hearing the first
recording, or any time thereafter at my pleasure, but the gift offer is {ree in any case.

| YOU WILL RECEIVE

':%‘g\d’? 35 M
Alusical Jor Mr.
Commoty L e Mrs. b ETRTRRR oM g G S O SR g b A
v .‘ A GLOSSARY OF Aiss (PLEASE PRINT)
:\!;.s»ciz:aﬁ"'_‘""‘m‘ A MUSICAL TERMS ADDRESS ... ooiseeeeisvasnnnneeeeanes e e o o e L=

%" I CIT Yo mbls Avied bl Facanti d £ egrors o6l Ain a0 ol Bt s P"smd. Za';’";e N0 Rl S T ANDEL St et o MAR 40
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Gives your customers
brilliant results
...pays off for you!

CUTAWAY VIEW

! NVEN
(Actual size 1” long) PRGORVENIENT IZE

) AND DESIGN

2. CLIMATE-PROOF

B SINGLE, JEWEL-TIP
NEEDLE

4. HIGH-COMPLIANCE
MOUNTING

5. SNAP-FIT NEEDLE REPLACEMENT

New Sonotone 1P Cartridge

1. Easy to install. Just two models fit most arms types...virtually immune to hum pickup.

now in use. Cartridge is less than 17 long,
8/10” wide with bracket. Time-saving hard-

ware included. Models for 33-45 rpm, or 78 rpm.

2. Ceramic element gives flat response (see curve)
—requires no preamplification or equaliza-
tion. No deterioration problems as with other

Tap the Huge 45 RPM Changer Market!

Install this new Sonotone 1P, and give your customers exciting, true, wide-
range response. At one stroke, you make a good sale, cut installation time,
avoid problems found with other types of cartridges...and build your reputa-
tion for quality work and professional advice. No other cartridge has all the
advantages this 1P gives you! With sapphire, $7.50; with diamond, $25.00.

RESPONSE 30-15,000 t 3 DB!

sign give superior tracking, low wear.

5. Needles snap in, snap out easily.

- - - o . ~ 5+
LA - )
™ 5 t
it i i B i G i T3 =]
o - i sl e AR <z G
. { 0
o e i | = P J
300 500 1KC 3KC SKC I0KC ISKC

CORPORATION
ELMSFORD, N.Y.

SONOTONE

Write Dept. CE-115 for free Phono Modernization Manual
14
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CERAMIC ELEMENT

3. Replaceable needle, diamond or sapphire.

4. Extreme lateral compliance and low-mass de-

CORRESPONDENCE (Confinued )

yvear and so on until all low-band chan-
nels are abandoned, frequency reassign-
ments to be made in the u.h.f. band.
After 5 years abandon the high-band
v.h.f. channels. That can probably be

| done abruptly. With 5 yvears’ warning

the change should not be prohibitively
expensive to anyone. The plan can be
modified where the only station uses a
low-band channel. The changeover need
not be a shock.

LEE WILCOXON
Des Plaines, Ill.

LOWTHER SPEAKER DESIGN

Dear Editor:
I was surprised to see in your July
issue (page 16) that the proprietor of

| Lowther denied any credit for their

speaker design to P. G. A. H. Voigt. 1
wonder if he would care to repeat his

| statement in England where Mr.

Voigt’s name is so much more widely
known.

M. O. FELIX
Hamilton, Ontario
Canada

TRAINING BETTER TODAY

Dear Fditor:

I read Mr. Perkinson’s letter on
progressive education in the August
issue. I started in radio 12 years ago
in a night trade school taking elec-
tronies, math, electricity and servicing,
and 1 agree with Mr. Perkinson that
the teaching was thorough. But if he
considers the radio-TV technicians of
today of a lower quality than those of
10 to 15 years ago, he is wrong.

Years ago there were plenty of
screwdriver repairmen with only a
soldering iron and ohmmeter for test
equipment. Most of these overcharged
often and their work was inferior.
When TV came along, they closed down
in droves. The technician of today is
better informed and better equipped.

G. P. OBERTO
Richmond, Va.

SIMPLIFIED CONVERSION

Dear Editor:

I have read the article on converting
630 type receivers (September, 1955)
and cannot see how you justify such a
complicated conversion when the job
can be done so much easier. 1 have
converted several of these circuits in
the following, much simpler, manner:

1. Remove V104, T111, V105, T112
and associated circuitry.

2. Install a pickoff coil from the
6AL5 video detector to the grid of
V106 (Meissner 20-1004 or equivalent).

3. Install a 4.5-me coil in grid circuit
of V106 (Meissner 16-3445 or equiv-
alent).

4. Replace T113 with a 4.5-mc unit
(Meissner 17-1023 or equivalent).

5. Align sound channel for 4.5 mc.

FREDERICK J. NORVIK
Albany, N. Y.

(This will work in medium and
strong signal areas with resulting loss
in sensitivity and noise rejection.—
Editor) END

RADIO-ELECTRONICS
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send for it today

Get ALLIED’S 1956 Catalog—it’s complete,
up-to-date—324 pages packed with the

world’s largest selection of quality electronic
equipment at lowest, money-saving prices.
Select from the latest in High Fidelity systems
and components; P.A. systems and accessories;
recorders and supplies; TV tubes, antennas
and accessories; Amateur receivers,
transmitters and station gear; specialized
industrial electronic equipment; test
instruments; new build-your-own kits; huge
listings of parts, tubes, transistors, tools,
books—the world’s most complete stocks of
quality equipment. Get every buying
advantage at ALLIED: fastest shipment,

expert personal help, lowest prices,
assured satisfaction. Send today
for your FREE copy of the big 1956

ALLIED Catalog.

VALUE
PACKED

Wealdi darqets Stocke

o Al TV & Radio Parts o All Electron Tube Types
e Test & Lab Instruments e High Fidelity Equipment

o Latest Build-Your-Own Kits ¢ Recorders & Supplies

ALLIED RADIO

World'’s Largest Electronic Supply House

EASY-PAY TERMS

Use our liberal Easy Payment
Plan-—only 109 down, 12
months to pay—no carrying
charges if you pay in 60 days.
Available on Hi-Fi and P.A.
units, recorders, TV chassis,
test instruments, kits, Ama-
teur gear, etc.

vltra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY

NOVEMBER, 1955

/{:] e P.A. Systems, Accessaries & Amateur Station Gear
e TV Antennas, Accessories o Tools and Books

o Equipment for Industry

HI-F1 SPECIALISTS

To keep up with the latest and
best in High Fidelity, look to
ALLIED. Count on us for all
the latest releases and largest
stocks of Hi-Fiequipment. We
specialize, too, in TV supply
—and are foremost in the field
of Builders’ Kits.

ALLIED

324-PAGE ELECTRONIC SUPPLY CATALOG

= O
3

the only COMPLETE
catalog for everything
in TV, Radio, Hi-Fi and
Industrial Electronics

Send for the
leading Electronic
Supply Guide

ALLIED RADIO CORP., Dept. 2-L-5
100 N. Western Ave., Chicago 80, lllinois

[
1
1
[
Send FREE 324-Page 1956 aLLIED Catalog i
[
1
1
[
[]
AAdressS pen o oe = 00D o T ol g 1 5] B :

[

]
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luxvalvE. PICKUP

the tirst really new pickup in a decade

The FLUXVALVE is made by perfectionists — for
perfectionists. Literally the cartridge of the future, its
unique design meets the demands of all presently envi-
sioned recording developments, including those utilizing
less than 1 mil styli.

There is absolutely nothing like it!

The FLUXVALVE Jurnover Pickup provides the first
flat frequency response beyond 20ke! Flat response as-
sures undistorted high frequency reproduction—and new
records retain their top “sheen” indefinitely, exhibiting
no increase in noise. . . . Even a perfect sylus can't pre-
vent a pickup with poor frequency characteristics from
permanently damaging your “wide range’ recordings.

With this revolutionary new pickup, tracking distortion,
record and stylus wear are reduced to new low levels.

The FLUXVALVE will last a lifetime! It is hermetically
sealed, virtually impervious to humidity, shock and
wear .. . with no internal moving parts.

The FLUXVALVE has
easily replaceable styli.
The styli for standard
and miicrogroove
record-playing, can be
inserled or removed
1pithout use of tools.

K i
Ll al

For a new listening experience, ask your dealer to demonstrate the new FLUXVALVE

...words cannot describe the difference...but you will hear it!

(S

PICKERlNG & C'O-, |NC. Oceanside, N.Y.

ey PIONEERS IN HIGH FIDELITY

Do thoic whs canlieatllhe difftsoncs

- -
.+ Bemonstrated and sold by Leading Radio Parts Distcibutors everywhere. For the on2 nearest you and for detailed literature; write Dept. W-9

RADIO-ELECTRONICS

www . americanradiohistorv.com .
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o LICENSED BY KAYTOWNES. ANTENNA CO0, ROME, GA

Never before —an antenna
with such etterly . . .

N
NN
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— with
Channzl Master’s
trigger-fast

Snap-lLack Action.

front-to-hack ratios

Low Baamd: frcr 20:1 10 50:1 relative VOLTAGE
. —

1250C:1 rzlative power)

High Bend: up to 13:] relative VOLTAGE
L

{169:1 relative power)

vailable 3 ways!

Broad Band model—msdel n0.1023
tinc udes HILO Matxhiirg Harness)

Low Band only—model #0.1026
High Band only—mode n0.1073

y i
.~ Full descrgive ste-cture avoilable “rom yo
Chegncl Waiter mist jsutor.

Knocks out venetian blinds and
co-channel interferemce!

Channel Master's new ’K.O.” has the Fighest frent-t>-back
ratios aver recorded for ary TV artznna! The sensa-ianal
K.O.” actually sets up am INVISIB_E BARRIER to

signals comig in from the rear. Warkirg with

supreme efficiency on both VHF bands, it totally
REJECTS recr signals, preventing vanztian blinds and
other picture problems caused by cz-cacanel interferencs.

Spectacular High Gain!

Low Band, 7 to 9 DB, single bay; High Band,

8.5 to 10.5 DB, single bay. True Yegi parformence,
combined w th completely independent High and
Low Band operation for maximum efficiency.

NYILl
Copyright 1955, Chanael Master Corp,
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A GIANT FOR

Telephone science produces an

important new rectifier

At Bell Laboratorics one linc of re-
search isoften fruitful in many fields.
Latest cxample is the silicon power
rectifier shown above.

Product of original work with semi-
conductors—which carlicrcrcated the
transistor and the Bell Solar Battery
—the new rectifier greatly reduces the
size of equipment necded to produce
large direct currents. It is much
smaller than a tube rectificr of equal
performance and it does not require

BELL TELEPHONE

LABORATORIES

the bulky cooling equipment of other
mctallic rectifiers.

In the Bell System the new rec-
tificr will supply dircct current more
economically for tclephone calls. It
can also be adapted to important uses
in television, computers, industrial
machines, and military equipment.
Thus, Bell Telephone Laboratorics
rescarch continues to improve te-
lephony—while it lielps other fields
vital to the nation,

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES

CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

18

Wwww.americanradiohistorv.com

ITS SIZE !

Abeve, new rectifier held in pliers) is contrasted with
eamparable tube rectifier and its filament transformer,
rear. Mountad on a cooling plate, lower center, the
new rectifier can =asily supply 10 amperes of direct
cur-ent at 100 voits, that is 1000 watts—enough to
power 350 telephones.

RADIO-ELECTRONICS
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J. E. SMITH
President
National Radio
Institute :
Washington, D.C.
40 years of success
training men at

tiome in spare time,

'l Prove It Is Easy And
Practical To learn At Home.
Sample Lesson FREE,

Practice Broudcusimg
-~ with Equipment | Send

It's practical to train at home for
good Radio-TV jobs and a brighter
future. As part of my Communica-
tions Course | send vou kits of
parts to build the low-power Broad-
casting Transmitter shown at the
left. You use it to get practical
experience performing procedures
demanded of Broadcasting Station
Operators. An FCC Commercial
Operator’s License can be your
ticker 10 a better job and a bright
future: my Communications Course
gives you the training vou need to
get your license. Mail card below
and see in my book other valuable
equipment you build. Get FREE
sample lesson.

AVAILABLETO

VETERANS

UNDER G.I. BILL

| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

To See Equipment | Send You
For Practical Experience...
Get lllustrated Book FREE.

Pcii.é._S;rvicing
with Equipment | Send <

Self-confidence, security, earning
power come from knowing-how and
from experience. Nothing takes the
place of PRACTICAL EXPERIENCE.
That’s why NRI training is based on
LEARNING BY DOING. You use
parts I furnish to build many circuits
common to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester, use it in conduct-
ing experiments, fixing sets in spare
time starting a few months after en-
rolling. All equipment is yours to
keep. Card below will bring book
showing other equipment you build.
Judge for yourself whether you can
learn at home in your spare time.

oot s See Other Sule

F--‘----..-‘--‘-y.-‘-_--_-----‘-‘-y.---_--...--------‘

Get My SAMPLE LESSON and €' °f ;,"7“ g\:;{

Television Is Growing Fast
Making New Jobs, Prosperity

More than 30 million homes now have Television sets
and thousands more are being sold everv week. Well
trained men are needed to make, install, service TV sets
and to operate hundreds of Television stations. Think of
the good job opportunities here for qualified technicians,
operators. etc. If vou're looking for opportunity, get
started now learning Radio-Television at home in spare
time. Cut out and mail postage-free card. J. E. Smith,
President, National Radio Institute, Washington, D. C.
Over 40 years’ experience training men at home.

?--.-.—---.-i - G . ——

Www.americanradiohistorv.com

64-Page lllustrated Book;

BOTH FREE

This card entitles you to Actual Lesson on Servicing,
shows how you learn Radio-Television at home. You’ll
also receive my 64-page Book, ""How to Be a Success
in Radio-Television.”” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President
National Radio Institute, Washington 9, D. C.

Mail me Lesson and Book, “"How to Be a Success in Radio-
Television.” (No Salesman will call. Please write plainly.)

NAME. .AGE. ..
ADDRESS. ..
CITY... . : . 7ZONE. STATE

write in date
of dischorge...cosscisosivrsmsv asmsseeensaressa

VETS
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Train at Home to JumpYour Pay
as aRADIO-TV Technician

Get a Better Job—Be

Ready for u Brighter

Future in America’s Fast Growing Industry

Training PLUS opportunity is the
PERFECT COMBINATION for job se-
curity, good pay, advancement. When times
are good, the trained man makes the
BETTER PAY, GETS PROMOTED.
When jobs are scarce, the trained man en-
joys GREATER SECURITY. NRI train-
ing can help assure more of the better
things of life.

Radio-Television is today's opportunity
field. Even without Television, Radio is
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Television Broadcast Stations
extend from coast to coast now with over
30 million Television sets already in use.
Over 400 Television stations are on the air
and there are channels for hundreds more.

Start Soon to Make

10 to 515 a Week
Extra Fixiqg Sets

- -,
4.

¢

Keep your job while training. Many
NRI students make $10, $15 and more a
week extra fixing neighbors’ Radios in
spare time, starting a few months after
enrolling. The day you enroll I start
sending you special booklets that show
you how to fix sets. The multitester you
build with parts I furnish helps discover
and correct troubles.

SEE OTHER SIDE

Use of Aviation and Police Radio, Micro-
Wave Relay, Two-way Radio communica-
tion for buses, taxis, trucks, etc.. is expand-
ing. New uses for Radio-Television prin-
ciples coming in Industry, Government,
Communications and Homes.

My Training Is Up-to-Date
You Learn by Doing

Get the benefit of our 40 years’ experience
training men. My well-illustrated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
veloped kits of parts I furnish ‘“‘bring to
life’” the principles you learn from my
lessons. Read more about equipment you
get on other side of this page.

More and more Television information is
being added to my courses. The equipment
I furnish students gives experience on
circuits common to BOTH Radio and
Television.

Find Out About this Tested
Way to Better Pay

Read at the right how fellows who acted
to get the better things of life are making
out now. Read how NRI students earn
$10, $15 a week extra fixing Radios in
spare time stariing soon after enrolling.
Read how my graduates start their own
businesses. Then take the next step—mail
card below.

You take absolutely no risk. I even pay
postage. I want to put an Actual Lesson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, “How to Be a Success in
Radio-Television,” because it tells youabout
my 40 years of {raining men and important
facts about present and future Radio-
Television job opportunities. You can take
NRI training for as little as $5 a month.
Many graduates make more than the total
cost of my training in two weeks. Mailing
postage-free card can be an important step
in becoming successful. J. E. Smith, Presi-
dent, National Radio Institute, Wash-
ington 9, D. C. Training Men for Over
40 years. Approved Member, National
Home Study Council.

SR R 8 3 N B R -3 § R B B B N B B B B B % B B B B 0 B B0 B ¥

FIRST CLASS

Permit No. 20-R
{Sec. 34.9, P.L. & R))
W ashington, D.C.

BUSINESS REPLY CARD

No Postage Stamp Necessary H Mailed In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts., N.W.
Washington 9, D. C.

KLMOPRST

B AEaEESEEEEEE

———
Www.americanradieE=ter™.co

J. E. Smith, President

National Radio Institute

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
are now . . . reading my ad! They decided
they should KNOW MORE . .. so they
could EARN MORE . . . so they acted!
Mail card below now.

I TRaiNeD ThEsE MeN

Lots of
Spare-Time Jobs

I do a lot of spare-
time Radio and TV
servicing. It was fun
learning and I domn't
know how to thank
you.”" B. Goede, Plain-
view, Minn.

-

" .

Engineer with WHPE

“Thanks to NRI. I
operated a successful
Radio  repair store.
Then I got a job with *

WPAQ and now am an
.(' b= |

engineer for WHPE "™

V. W. Workman, High
Point, N. C.

Quit Job for
Own Business

*'1 decided to quit my
job and do TV work
full time. I love my
work and am doing
all right financialiy.”
William F. Kline, Cin-
cinnati, Ohio.

A=)

Now TV
Trouble Shooter

[ had only gone to 7th
grade when I started
course. Now have job as
‘I'V trouble shooter, also
fix sets spare time."
M. R. Lindemuth, Fort
wayne, Ind.

NRI Course
Can't Be Beat

“Am  with WCOC.
NRI Course can't be
beat. No trouble pass-
ing 1st eclass Radio-
phone license examina-
tion.” Jesse W. Parker,
Meridian, Mississippi.

Extra Money

in Spare Time
“I am a police captain
and also have good
spare-time service busi-
ness. Just opened my
new showrooms and
shop.”” C. W. Lewis,
Pensacola, Fla.

My Training Leads to Jobs Like These

BROADCASTING : Chief Technician, Chief Operator, Power Monitor, Re-
cording Operator, Remote Control Operator. SERVICING: Home and Auto
Radios, P.A. Systems, Television Receivers, Electronic Conirols, FM Radios. IN
RADIO PLANTS: Design Assistant, Tronsmitter Design Technician, Service
Manager, Tester, Serviceman, Research Assistant. SHIP AND HARBOR

RADIO: Chief Operator, Assistant Operator,

Radiotelephone Operator.

GOVERNMENT RADIO: Operator in Army, Navy, Marine Corps, Coast
Guard, Forestry Service Dispatcher, Airways Radio Operator. AVIATION
RADIO: Plane Radio Operator, Transmitter Technician, Receiver Technician,
Airport Transmitter Operator. TELEVISION: Pick-Up Operator, Voice Trans-
mitter Operator, Television Technician, Remote Control Operator, Service and
POLICE RADIO: Tronsmitter
Operator,

Maintenance Technician.

Receiver Serviceman.

SAMPLE LESS

and 64-Pq

Have Your Own

Many NRI trained men start
their own successful Radio-
Television sales and service
business with capital earned in
spare time. Joe Travers, a grad-
uate of mine, in Asbury Park,
N. d., writes: “I’ve come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”’

Business
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PHOTORACT com

PUBLICATIONS

POPULAR BASIC MANUALS

Basic Radio Manual. A comprehensive train-
ing guide, outlining step-by-step a 36-Les-
son Course on Basic Radio accompanied by
a practical Shop Project section devoted to
actual job projects that implement the les-
sons and clearly translate theory into prac-
tice. 248 pages, 814 x 117, illustrated.

Order ED-1.. ... . ............ ....$5.00
Basic Electricity Manual. A complete training
course covering basic theory, terms, laws,
circuits; includes magnetism, motors, trans-
formers, lighting and many other subjects.
supplemented by inexpensive projects which
demonstrate theory in action. 264 pages,
81 x 11”7, Order ED-12. .. .. .. ....... $5.00

HANDY SERVICE GUIDES

Rodio Receiver Servicing. A book on practical
radio receiver servicing covering such basic
troubles as dead set, weak set, mtermlttent and
noisy sets, etc. 192 pages, 5}/ x 8

Order RS-V .. ..... ... ...... .....%2.50
AM-FM Servicing Short-Cuts. Deqcrll)eﬁ actual AM
and FM service case histories; shows practical
ways to solve similar troubles in any AM or FM
receiver. 152 pages, 514 x 815”. Order RK-1 $1.50
Radio Receiver Tube Replacement Guide. Shows
where to replace each tube in 5500 receivers
made from 1938 to 1948. 196 pages 51 x 815”.
Order TP-1.. ... reve e eiis.aqeaens . emens $1.25
Dial Cord Stringing Guide. Vol. 4 Shows correct
way to string dial cords in radio receivers made
from mid-1951 through 1953. With index. 96
pages, 514 x 814”. Order DC-4.. . ... .. ... $1.00
Vol. 3. Covers receivers produced from 1950
through mid-1951, and TV-radio receivers from
1946 through mid-1951. 96 pages, 54 x 815”.
ORICT, DC-3" o pax - am Zp - e -3 el - oo $1.00
Vol. 2. Covers receivers produced from 1947
through 1949. 96 pages, 514 x 814”.
ORAEEDC-2. yorc e & Tet b b s s W o o e o 2 4 $1.00
Vol. 1. Covers receivers produced from 1938
through 1946. 112 pages, 514 x 815”.

Order DC-1. ... ... ... . ... .. .......... $1.00

AUTO RADIO SERVICE MANUALS

Vol. 4, Covers 41 chassis (48 models) produced
during 1953. 288 pages, 815 x 11",

Order AR-4. .. ................... .$3.00
Vol. 3. Full service data on 47 chassis (80 models)
used in 1950, 1951 and 1952 auto radio receivers.
288 pages, 814 x 117. Order AR-3. .. .., .. $3.00
Vol. 2. Covers 60 chassis (90 models) used in
1948, 1949 and 1950 auto radios. 288 pages,
8% x 11”. Order AR-2.................. $3. 00
Vol. 1. Covers 100 auto radio models made from
1946 to 1949 by 24 manufacturers. 396 pages,
8% x11”. Order AR-Y.................. $4.95

COMMUNICATIONS RECEIVERS

Vol. 2. Full analysis of 26 popular communica-
tions receivers made during recent years. 190
pages, 844 x 117. Order CR-2. ... ...... .$3.00

SAMS’ PUBLICATIONS HELP YOU LEARN MORE AND EARN MORE

NOVEMBER, 1955

STAY AHEAD IN ELECTRONICS!

these SAMS BOOKS show you how

look for them on the Howard W. Sams ""Book Tree"”
displayed at your Electronic Parts Distributor

INVALUABLE, AUTHORITATIVE
TELEVISION BOOKS

Color Television for the Service Technician. Written
to prepare the service technician for the day
when he will be installing and serv1c1ng color
TV equxpment 116 pages, 815 x 11”.

Order-$C-1. ; rnagsneians ponmonss. . $2.50

Analyzing und Tracing TV Circuits. A l)ook which
presents a new approach to the prol)lems of
television servicing. 168 pages, 8% x 1

Ordet JA-V. . .4 .5 mimeimniamans .....%3.00

TV Service Data Handbook. A compllahon of the
most frequently needed charts, tables, and for-
mulas as required in TV servicing and installa-
tion work. 112 pa;,ev. 5V X SV’

Order JB-1..... .$1.50

TV SerVIcmg Tumesavers Thls handy reference
summarizes many service techniques found
profitable from actual servicing experience. 124
pages, 534 x 814”. Order JC-1...... .. .$1.50

Fundamentals of Color Television. A complete and
up-to-date explanation of Color TV written in
a simple style to give the reader a clear under-
standing of the subJect 224 pages, 5% x 814”.

Order BA-1. ... ... ... ................ $2.00

Telecasting Operahons The only complete cover-
age of every phase of Telecasting, from theory
through equipment, operation, maintenance,
production—indispensable to anyone interested
in Telecasting. 600 p., 6 x 9”. Order OH-1 $7.95

Photofact Television Course. Gives a clear, com-
plete understanding of TV prmcmles operation
and practice. 208 pages, 8% x 4

Order TV-1. ... ..

TV Servicing Short- Cuis Deecnbes actual TV
service case histories; shows how to solve similar
troubles in any receiver. 100 pages, 5/ x 8157,

Ornder TKA cwrans o AF b5 smmis i @ .81 50

TV Test Instruments. Tells how to operate each
test instrument used in TV service work. 175
pages, 814 x 117, Order TN-1. ... . ....... $3.00
UHF Antennos, Converters & Tuners. Covers all
antenna types, transmission lines and match-
ing networks. UHF converters and tuners, 136
pages, 514 x 815”. Order UHF-1 b $l 50

Servicing TV in the Customer’s Home. Short cut
methods for repairs in the field. 128 pages,
514 x 814”. Order TC-1. . .. %175
Making Money in TV Serv-clng Tellﬁ how to set
up and operate a profitable TV service business.
136 pages, 5% x 815”7, Order MM-1. ... .. $1.25
Poy As You See TV. A clear exposition of the
facts that are of vital interest to everyone con-
nected with the television industry. Four in-
formative chapters present the case for this
significant new development in TV entertain-
ment. 96 pages, 51 x 814”. Order KA-1..$1.50
TV Tube Location Guides: Vol. 5. Shows tube posi-
tions and functions in hundreds of TV receivers.
Helps (}ulckly locate faulty tube. 200 p;ige:

5% x 814”. Order TGL-5. . .. ... .. ... ... 2.00
Vol. 4. Covers receivers produced in 1952-1953.
192 pages, 51 x 814”. Order TGL-4. . . ... $2.00

Vol. 3. Covers receivers produced in 1951- 1952
192 pages, 514 x 814”. Order TGL-3.

Vol. 2. Covers receivers produced in 1950 1951.
208 pages, 5% x 815”. Order TGL-2. . . .. .$2.00
Vol. 1. Covers receivers produced in 1948, 1949,
1950. 208 pages, 514 x 814”. Order TGL-1.$2.00

Atomic Radiation, Detection and Measurement

‘This book covers the information necessary for
a basic understanding of nuclear science and
its applications. The service technician will be
particularly interested in those chapters dealing
with the circuitry and operation of the many
types of detection devices, in case he is called

upon to service these units. 200 pages, SV x
3.00

815”7, Order ADR-1...................

www.americanradiohistorv.com

AUDIO PUBLICATIONS

Recording & Reproduction of Sound. Oliver Read’s
biggest selling volume on all aspects of Audio;
fully covers recording and amplifying methods
and equipment. Authoritative, complete, 810
pages, 6 x 9”. Order RR-2.. . ...... ... ..$7.95
Audio Amplifier Service Manuals. Vol. 5. Covers 37
amplifiers, 12 preamplifiers and 14 custom tun-
ers made during 1952 and 1953. 352 pages,
814 x 11”. Order AA-5. . ............... $3.95
Vol. 4. Covers 75 amplifiers and tuners made
during 1951 and 1952. 352 pages, 814 x 11”
Order AA-4. . .. $3.9
Vol. 3. Covers 50 ampllﬁers and 22 tuners made
during 1950. 352 pages, 815 x 11”

Order AA-3.
Vol. 2. Cover: 104 ampllﬁers and 12 tuners made
during 1949. 368 pages, 814 x .

Order AA-2..................: ... ..%3.95

RECORD CHANGER MANUALS

Vol. 6. Covers 14 different tape recorders and
6 changers manufactured during 1953 and 1954,
with complete index covering all six manuals of
the Series. 288 pages, 845 x 11”.

Order CM-6. . ....................... .$3.00
Vol. 5. Covers 32 different basic units manufac-
tured during 1952-53. 288 pages, 815 x 117,
Order CM-Saxnmerama: anprr. roiaams .$3.00
Vol. 4. Full service (lata on 38 changerq and re-
corders made during 1951. 288 pages, 8}4 x 11”7,
Order CM-4. ... ... ... ... ..... $3.00
Vol. 3. Covers 44 changers made in 1949 and
1950. 288 pages, 814 x 11”. Order CM-3.. .$3.00
Vol. 2. Covers 415 models made in 1948 and early
1949. 432 pages, 8% x 11”7, Order CM-2. . .$4.95

COYNE AND BOYCE BOOKS
Distributed by Howard W. Sams & Co., In¢
BB-1 Radio & Electronics Handbook......$4.95

BB-2 Video Handbook..... .. 595
CTB-1 TV Servicing Cyclopedia . 595
CTB-2  Industrial Electronics, ........... . 3.75
CTB-3  Latest Testing Instruments for Servicing
Radio-Television........c.ocu.uas 3.25
CTB-4  Practical Television Servicing and
Trouble-Shooting Manual . .. ..... 4.25
CTB-5 Television and Radio Handbook... .. 2,75

CTB-7 Transistors & Their Applications in
Radio-Television-Electronics
CTB-8 Bigger Profits in TV.. .. ...........
CTB-11 Application of Radic & TV Principles. 3.25
CTB-12 Radio-TV and FM Receivers

CTB-13 Radio and TV Circuits. .. .. ..o.vues
CTB-50 5 Volume Set Complete of Applied
Practical Radio-Television........15.00
CTB-100 Technical Dictionary.........00on.. 2.00
CTB-101 Electrical Trouble Shooting Manual.. 6.95
CTB-102 Electrician’s Handbook............ . 275

HOWARD W. SAMS & (0., INC.

@ Order from your Parts Jobber today, orm
B write to Howard W. Sams & Co., Inc,®
: 2205 East 46th St., Indianapolis 5, Ind.

: My {check) (money order) for $..ouuunvee
m enclosed.

: Send the following booksiesseesnesanse.

R R R R I

R R R R N

R R R R R P R R S AT I

B AdAress . vneevoovosrosssosnssesnnnss
a

a

Cily................Zone....Slule...:
(outside U.S. A. priced slightly higher) J

SoSSaSESaRSERRRASEENES
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THE WORLD’S
FINEST SERVICE DATA

PHOTOFACT Service Data is the
only service information based
upon first-hand examination
of the actual production-run
receivers and equipment. It is
authentic, uniform data de-
veloped through actual study
and analysis by service engi-
neers in the Howard W. Sams
Laboratories. PHOTOFACT is
the only data prepared from the practical
point of view of the Service Technician.

Thousands of Service Technicians use
PHOTOFACT daily for time-saving, profit-
boosting service operations. If you’ve
never used PHOTOFACT, you’ve never re-
alized your full earning power—you’ve
never given such complete customer
satisfaction. So get the proof for your-
self. Try PHOTOFACT—use it on any job.
Your Parts Distributor has the Folder
Sets you need for any of the 17,000 TV
and radio receivers, changers, recorders,
etc., covered in PHOTOFACT. Once you
use this great service, we know you’ll
want the complete pHOoTOFACT Library.

FREE Send for the PHOTOFAC
CUMULATIVE INDEX W“”
IT'S VALUABLE! e

Send for it! Your guide to
virtually any modelever
to come into your shop;
helps you locate the
proper PHOTOFACT
Folder you need to solve
any service problem on
any model. Once you have the

make and chassis number, it lakes

just 60 seconds to find the appli-

cable PHOTOFACT Folder. Send coupon now
for your FREE copy of the valuable Cumulative
Index to all the PHOTOFACT Folders you need.

EASY-PAY PLAN TO
FIT YOUR BUDGET

Ask your PHOTOFACT Distributor . .. he’ll
show you how you can now own the
PHOTOFACT Library through a unique
Easy-Pay Plan that exactly fits your needs.
Pays for itself as you EARN MORE.

22

| [ Send FREE Photofact Cumulative Index.

q RADY AMPLIFIERS AN
)
M Rap o\©
10s rP
put®

RECORD CHANGERS

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—-THEY HELP
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION

FULL SCHEMATIC
COVERAGE

1. Famous "Standard Notation"
uniform symbols are used in every
schematic.

2. The same standard, uniform
layout is used for each schematic.

3. Diagrams are clear, large,
easy-to read, easy to handle.

4. Wave forms are shown right on the TV
schematics for quick analysis by 'scope.

5. Voltages appear on the schematics for
speedy voltage analysis.

6. Transformer lead color-coding is indicated
on the schematic.

7. Transformer winding resistances appear on
the schematic.

8. Schematics are keyed to photos and parts
lists.

FULL PHOTOGRAPHIC COVERAGE
9. Exclusive photo coverage of all chassis views
is provided for each receiver.
10. All parts are numbered and keyed to the
schematic and parts lists.
11. Photo coverage provides quicker parts idens
tifications and location.

ALIGNMENT INSTRUCTIONS

12. Complete, detailed alignment data is stand-
ard and uniformly presented in all Folders.

13. Alignment frequencies are shown on radio
photos adjacent to adjustment number—adjust-
ments are keyed to schematic and photos.

HOWARD W. SAMS & CO., INC.

: Howard W. Sams & Co., Inc., Dept. 2-L5
2201 E. 46th St., Indianapolis 5, Ind.

wWwWw americanradiohistorv.com

TUBE PLACEMENT CHARTS
14. Top and bottom views are shown. Top view
is positioned as chassis would be viewed from
back of cabinet.

15. Blank pin or locating key on each tube is
shown on placement chart.

16. Tube charts include fuse location for quick
service reference.

TUBE FAILURE CHECK CHARTS

17. Shows common frouble symptoms and, jadi-
cates tubes generally responsible for such
troubles.

18. Series filament strings are schematically pre-
sented for quick reference.

COMPLETE PARTS LISTS
19. A complete and detailed parts list is given
for each receiver.
20. Proper replacement parts are listed, to-
gether with installation notes where required.

21. All parts are keyed to the photos and sche-
matics for quick reference.

FIELD SERVICE NOTES
22. Each Folder includes time-saving tips for
servicing in the customer’s home.
23. Valuable hints are given for quick access to
pertinent adjustments,
24. Tips on safety glass removal and cleaning.

TROUBLE-SHOOTING AIDS
25. Includes advice for localizing commonly re-
curring troubles.
26. Gives useful description of any new or
vnusual circuits employed in the receiver.
27. Includes hints and advice for each specific
chassis.
OUTSTANDING GENERAL FEATURES
28. Each and every PHOTOFACT Folder, re-
gardless of receiver manufacturer, is presented
in a standard, uniform layout.
29. PHOTOFACT is a current service—you don't
have to wait a year or longer for the data you
need. PHOTOFACT keeps right up with receiver
production.
30. PHOTOFACT gives you complefe coverage
on TV, Radio, Amplifiers, Tuners, Phonos, Changers.

31. PHOTOFACT maintains an inquiry service
bureau for the benefit of its customers.

HELPS YOU EARN MORE DAILY

RADIO-ELECTRONICS
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NOW... RCA trains you at home

to he an expert technician in. ..
TV SERVICING

NOW THREE HOME STUDY COURSES . . . pre-
pared by instructors of RCA Institutes,
engineers from RCA Laboratories, and
training experts of the RCA Service Com-
pany. Clearly written . . . easy to understand
... the same high caliber instruction as given
in the resident classrooms of RCA
INSTITUTES.

@ COURSE [ —RADIO-TELEVISION ELECTRONICS
—starts you from the ground up to a solid
working knowledge of electronics. Without
any previous experience, you get a thorough
training in radio theory and servicing tech-
niques for AM, FM, home and car radios...
plus an introduction to the fundamental
theory and practices of television.

® COURSE {I—TELEVISION SERVIC!NG_pre_
pares you to advance from radio into the
expanding field of television servicing as a
well-trained service technician. If you have
completed Course I or are now working in

the field of radio or TV, Course II will show
you the many special techniques of trouble-
shooting, aligning, checking, and repairing
modern black and white TV sets.

NEW TV KIT AVAILABLE WITH COURSE |l
—there is no better way to learn than by
doing and RCA Institutes has developed a
large-screen TV KIT available to home study
students to build while taking Course II. It
has the most modern up-to-date circuitry,
actually enabling you to apply at home all
the latest servicing techniques.

@® COURSE Ill—COLOR TELEVISION SERVICING
—covers all phases of color servicing tech-
niques. It is a practical, down-to-earth
course in color theory as well as how-to-do-
it servicing procedure. A natural move
“up” from Course II or for those now
employed in TV.

SINCE 1909, RCA INSTITUTES has trained
thousands for successful careers in elec-

RCA Institutes, Inc., Homes Study Dept. RE-115
350 West Fourth Street, New York 14, N. Y.

Without obligation, send me FREE CATALOG on Home Study Courses
in Radio, TV and Electronics. No salesman will call.

tronics. Many graduates have established
their own paying business. Now this oppor-
tunity is available to you at home.

“PAY-AS-YOU-LEARN" PLAN . . . you pay
for one study group at a time, as you pro-
gress through the course. Tuition costs are
amazingly low. For full details, mail coupon.
A SERVICE OF RADIO CORPORATION OF
AMERICA —RCA INSTITUTES is licensed by the
N. Y. State Education Department . . .
recommended by radio and television serv-
ice organizations.

SEND FOR
FREE
CATALOG
Now

————)——1————'

®
Name
RCA INSTITUTES, INC. | .
A SERVICE OF RADIO CORPORATION of AMERICA
350 WEST FOURTH STREEL, NEW YORK 14, N.Y. L e —— Zone____State_______ 4
NOVEMBER, 1955
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What 1s
the best
amplifier?

THAT’S simple. The one that gives you the
least distortion at high frequencies. Or put it
this way: an amplifier with Unity Coupling.
Because with Unity Coupling, transformer-
caused impulse distortion just can’t happen.

And which amplifiers have Unity Coupling?
That’s simple, too. National’s Horizon 10 and
Horizon 20.

You know what makes a conventional ampli-
fier sound ‘‘raw’’—especially at higher fre-
quencies—even though its harmonic distortion
may be rated low? It’s because the output
transformer has to function as a coupling
device between output tubes.

But with a National Horizon, no rawness—
ever. Unity Coupling takes over. Output
transformer merely provides an impedance
match between tubes and load.

So, impedance ratio of output transformer is
lowered, leakage inductance cut way down.

Zinerd 7% toweorron @ °
Avuthorized full line National Company ilona ND
distributors are identified by this sign ®

Manufacturers of high-fidelity record changers, AM/FM tuners,

Power bandwidth naturally increases. More
distortion-free power becomes availabe at
higher frequencies. Which, of course, i3 ex-
actly what you're after.

That’s the logic of it ... but even more con-
vineing is the listening. National’s Ho-izon
amplifiers can be found only at authorized
National Company full-line distributors.

SPECIFICATIONS

HORIZON 20 HORIZON 10
Harmonic tess than .3% at rated | Lless than.5% at
Distortion output of 20 watts rated output of

10 watts

Intermodula-
tion Distortion

Not more than 1%
at 20 watts

Not more han
2% at 10 vatts

Frequency 20 cps—20 ke = .1 db; | 20 ¢ps — 2D ke
Response 10cps—100ke +=1db | =+ 1db
Power 20 ¢ps—20 ke 4 .15 20 cps — 2D ke
Response db; 10 ¢ps—60 ke = %+ 2 db
1 db at 20 watts
| Sensitivity 1.6 voits for 20 watts .5 volts for 10

output walls outpur

preamplifiers, amplifiers, and specker systems.

WWW.americanradiohistorv.com

Horizon 10, 10 watt amplifier-przamp

_— ==

Horizon 20, 20 watt amplifier

Write to Dept. RE-113

for full specifications

NATIONAL COMPANY, INC.

61 SHERMAN ST, MALDEN, MASS.
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Prepare for a Good Paying Job —Or Your Own Business

RGBSR 1 Will Train You at Home in

RADIO-TELEVISION

On Liberal No Obligation

New Equipment! New Lessons! Enlarged

Course! The true facts are yours in my

big new catalog . . . YOURS FREE . . .
JUST MAIL COUPON!

I can train and prepare you in as little as

10 months to step into the big opportunity
Radio-Television service field. Train without

signing a binding contract . . . without obli-

gating yourself to pay any regular rponthly Frank L. Sprayberry
amounts. You train entirely at home in spare President, Sprayberry

hours . . . you train as fast or as slowly as Academy of Radio

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING
PLANS .. . planned for both beginners as well as the more experienced
man. Get the true facts about the finest most modern Radio-Training avail-
able today . . . just mail the coupon for my big new 56 page fact-filled

catalog plus sample lesson—both FREE.

Train the Practical Way—with Actual Radio-Television Equipment

My students do better because I train both the mind and the hands. Sprayberry
Training is offered in 25 individual training units, each includes a practice giving
kic of parts and equipment . . . all yours to keep. You will gain priceless practical
experience building the specially engineered Sprayberry Television Training Re-
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray-
berry 18 range Mulci-Tester, plus other test units. You will have a complete set
of Radio-TV test equipment to start your own shop. My lessons are regularly
revised and every important new developmenct is covered. My students are com-
pletely crained Radio-Television Service Technicians.

See for Yourself...Make Your Own Decision

NEWEST
DEVELOPMENTS .+ Mail Coupon Today!
Your training The coupon below brings you my big new catalog plus
covers UH F, Color an actual sample Sprayberry Lesson. I invite you to read
— '_mmwm Television, F M, the facts . . . to see that I actually illustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors,

I include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO

111 North Canal Street, Dept. 20-E Chicago 6, lllinois

i
M i

B

usu&""“ PRt

‘ cavacyyy w9
Ly orumETER

Mail This Coupon For Free Facts and Sample Lesson

——

SPRAYBERRY ACADEMY OF RADIO
Dept.20-E,111 N. Canal 1., Chicago 6, Ill.

Please rush all information on your ALL-NEW Radio-Tele-

" !
Rad,o..,-e'ews,on 's vision Training Plan. 1 understand this does not obligate me

m‘“NlN! Pl Mo and that no salesman will call upon me. Include New Cato-
log and Sumple Lesson FREE. |

Name Age

Zone State

NOVEMBER, 1955 25

www.americanradiohistorv.com
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setting new selling records everywhere

AR=-1

The completely AUTD-
MATIC rotor, powerful
and dependable, with
a modern design cab-
inet. Uses 4 wire cable.

AR-2
Completely AUTOMATIC
rotor with thrust bear-
ing. Handsome cabinet,
uses 4 wire cable.

AR-22

Here is the completely
AUTOMATIC version of
the famous TR-2 with all
the powerful features
that made it so famous.

26

TR=-2
The heavy-duty rotor
with plastic cabinet fea-

turing “compass controf”

iluminated perfect pat-
tern dial. Uses 8 wire
cable.

CORNELL-DUBILIER

SOUTH PLAINFIELD, N. J.

The heavy-duty rotor
complete with modern
cabinet with METER
coritrol dial. Uses 4
wire cable.

TR-11

The ideal budget all-
purpose rotgr with new,
modern cabinet featur-
ing meter control dial.
Uses 4 wire cable.

TR-12

A special combination
value consisting of com-
plete rotor with thrust
bearing. Handsome

modern cabinet with

meter cantrol dial, uses

4 wire cable.

www.americanradiohistorv.com

+ve RADIART corp,

CLEVELAND 13, OHIO

RADIO-FLECTRONICS
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KNIGHT Kits are designed for easiest assembly. It's just like

s @ IS S e AL TS A

ALLIED’S own KINIGHT eLecTroniIC KiTs...

Get the most for your maney in ALLIED'S KNIGHT
Test Instrument Kits. Have the lab precisian quality, the dependable
accuracy, the prafessional styling you want—and SAVE MONEY.
KNIGHT Kits are the last ward in electranic design and the easiest ta build.

BUY WITH CONFIDENCE
BUILD WITH CONFIDENCE

KNIGHT Kits are engineered to bring ycu the latest advances 2
in electron® instrument design. The use of premivm quality
componente assures absolute dependability.

having a gaod instructor at your side.

Instruction manvals are a marvel of simplicity and clarity for

quick assembly without guesswark. You need only a soldering iron,

screwdriver and pliers to assemble and own these professional

quality instruments. Buile orie and you'll want ta own
mare of these fine matzhed units.

ALLIED —the rel able name in Electronics —gives you
the greatest value far your Best instrument dollar in KNIGHT Kits.

KNIGHT PRINTEL CIRCUIT 5" OSCILLOSCOPE KIT

Model F-144 New wide-band, fullsize 5” Oscilloscope; equals or betlters the performance of
commercially-wired ’scopes costing several times the price. Two printed circuit

Tdeal for the professional Laboratory, for color TV servicing and high frequency

$£ 900 boards and exclusive laced wiring harness cuts assembly time to minimum.

applications. Has 6 tames the usual sweep range--from [5 to 600,000 cps. Locks

in frequencies as high as 9 mc. Vertical response from 5 cycles to 5 mc. Response:

12 months 4 jdhat3.58 mc; + 3 dbat5mc. High vertical sensitivity of 25 rms millivolts/
to pay inch. Input capacitarce 20 mmf. OQutstanding features: cathode-follower vertical

balance

and horizontal input:; 2nd anode provides 1400 volts for high-intensity trace;
push-pull vertical anc horizontal amplifiers; positive and negative locking; faith-

ful square wave response; frequeney-compensated input attenuator; Z-axis input for high-
intensjty modulation; one volt peak to-peak voltage calibration; internal astigmatism control;
blanking circuit to eliminate retrace lines; DC positioning control. Complete with all tubes and
parts, ready for easy assembly. Handsome professional case finished in blue, with gray control

panel. Shpg. wt., 40 lbs.

Model F-144. Knight Printed Circuit 5” Oscilloscope. Net only.

Model F-148. Demodulator Prohe. Net . ..
Model F-147. Low Capacity Probe. ¥2 mmf. Net.

[ s 0
i

EXCLUSIVE ALLIED

*“STEP-AND-CHEK'*

ASSEMBLY METHOD
You just follow each step and

You and ALLED are a team. ALLIED stokes its 30-year checkitoff asyou completeit.

reputation n the Electronics field on your complete success

and satisfaztion.

You always know where you
are and what to do next with
the wonderfully clear KNIGHT
Manuals.

NEWEST

EXCLUSIVE ALLIED
**KING-SIZE" DIAGRAMS

Diagrams are duplicated in
large wall size to hang con-
veniently over your work.
Helps you see and understand
the finest details clearly and
easily.

.. $69.00
$3.45

.......... ] 9345

EXCLUSIVE ALLIED
“SPOTLIGHT'* PICTORIALS
Special two-tone treatment
makes it easy for you to spot
the circuit you're working on,
separates it from work you've
already completed. “‘You al-
ways know where you are.”

PRINTED CIRCUIT

. All Prices Net
3 FOB Chicago
KNIGHT PRINTED CIRCUIT VTVM KIT

EASY
PAYMENT TERMS

If your total Kit order is
over $45, take advan-
liberal Time

e of our
tag Plan—only

24"

Model F-125 New extremely stable, highly accurate VTVM.
Greatly simplified wiring—entire chassis 1sa printed
circuit board. Features maximum convenience in
arrangement of scales and controls. With peak-to-
peak scale for FM and TV work. Ranges: AC peak-
to-peak volts, 0-4-40-140-1400-4000;- AC rms volts and DC volts,
0-1.5-5-15-50-150-500-1500; ohms, 0-1000, 10K, 100K; 1-10-100-
1000 megs; db scale, —10 to +5. Uses low-leakage switches and
1%, precision resistors. Balanced-bridge, push-pull circuit permits
switching to any range without adjusting zero set. 414” meter,

Payme nt 200 microamp movement. l?olarity reversing switch. Input resist-

07 down, 12 fu i ance, 11 megs. Complete kit, ready to assemble. Shpg. wt., 6 lbs.

10% Write for Mode! F-125. Knight Printed Circuit VITVM Kit. Net only. . $24.95
months to pay- # Mode! F-126. Hi-Voltage Probe; extends DC range to

appncaiion form. 50:000) Volta" INeE! L st o Ton ¥ el 0 n b b b blhos o 1is $4.50
Model F-127. Hi-Frequency Probe; extends AC range to

2G0TI, IN€the ror'c m s o Ad B n Ak e o' s 4 8ol o A e e & ) mch e $3.45

ALLIED RADIO

NOVEMBER, 1955

WWW_americanradiohistorv.com
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ALLIED’S own KNI GHT eLecrronic kirs....

i i s ]

. BUY WITH CONFIDENCE

o Advanced Electronic Design

@ New Printed Circuits

o Easy-View, Hi-Legibility Panels

peell B @ Professional Streamlined Styling

TUBE TESTER

® Matched Instruments

® Premium Quality Components

i

Model F-143 L 4

$2975

All Prices Net
FOB Chicago

KNIGHT EASY-TO-BUILD TUBE TESTER KIT—OUTSTANDING VALUE

Model F-119
Expertly designed, up-to-date, ideal for the laboratory or service shop. Remarkably low $ 65
priced, yet it offers high accuracy, top versatility and convenience. Features provision for

testing 600-ma tubes; roll-chart data for all popular series-string types. Tests 4.5, 6 and 7-pin
large, regular and miniature types, octals, loctals, 9-pin miniatures and pilot lamps. Tests for
open, short, leakage, heater continuity and quality (by amount of cathode emission). 414"
square meter with clear “"GOOD-?-REPLACE” scale. With line-voltage indicator and line-
adjust control. Choice of 14 filament voltages from .63 1o 117 volts. Blank socket for future
type tubes. Universal-type selector switches for any combination of pin connections. Single-

unit, 10-lever function switch simplifies assembly. Illuminated roll chart lists over 700 tube

types. Complete kit, ready for easy assembly. Shpg. wt., 14 1bs.

Model F-143. Counter type Knight Tube Tester Kit. Netonly . ........... ....... $29.75
Model F-142. As above, but with carrying case. Netonly...................... ...$34.75
Model F-141. TV Picture Tube Adapter for above. Netonly... ............ .. . $3.75

KNIGHT
20,000 OHMS/VOLT VOM KIT
Model F-140 Outstanding quality and per-
50 formance atextremely low cost.
526 Features 32 ranges; full vision
414" meter; + 29, full scale
deflection; 50 microampere
sensitivity for 20,000 ohms/volt input re-
sistance on DC; front panel “zero adjust”.
Single switch selects function and range.
Range: AC, DCand output volts,0-2.5,10-50-
250-1000-5000; Resistance, 0-2000-200.000
ohms and 0-20 meg.; DC ma, 0-.1-10-100;
DC amps, 0-1-10; Decibels, —30 to + 63
in 6 ranges. Uses precision 1% multipliers.
Complete kit with bakelite case, batteries
and test leads. Shpg. wt., 5 lbs.
Model F-140. Knight 20,000 ohms/volt

KNIGHT
1,000 OHMS/VOLT VOM KIT

Model F-128 Exceptional accuracy and ver-

satility at amazing low cost.
$ 25 Ideal for service shop, lab and

Amateur use. Uses 414” meter

(400 microamp movement)

with separate scales for AC
voltage and current, DC voltage and cur-
rent, decibels and resistance. 38 ranges in-
ctude: AC, DC and Output volts, 0-1-5-10-
50-100-500-5000 (1000 ochms/volt sensitiv-
ity); Resistance, 0-1000-100,000 ohms and
0-1 meg.; Current, AC or DC, 0-1-10-100
ma and 0-1 amps; Decibels, —20 to + 69
in 6 ranges. Uses 19, precision resistors.
3-position function switch and 12-position
range switch. Complete kit with bakelite
case, battery and test leads. Shpg.wt.,2}% lbs.

Model F-128. Knight 1,000 ohms/volt

KNIGHT CAPACITOR CHECKER KIT

Tests capacitors while they are still wired in the
circuit! Saves time and trouble. Just press a
button and the *“‘magic eye’” instantly shows
opens and shorts. Checks by-pass, blocking,
coupling and filter condensers from 20 mmf to
2000 mfd, even when the capacitor under test
is wired with a resistance as low as 60 ohms.
Capacitors between .1 mfd and 2000 mfd may
be tested even when in parallel with resistance
as low as 2 ohms. Housed in the professionally
styled Knight Kit case, sturdy steel in blue
wrinkle finish with gray control panel. Complete
kit, ready for easy assembly. Shpg. wt., 5 lbs.
Model F-119. Knight Capacitor Checker Kit.

Net only .u fuse o' owé- 4 et roinies - $11.65

X 875
KlGHT

RESISTOR-CAPACITOR TESTER KIT

This new highly accurate tester meets the crit-
ical requirements of lab and service shop.
Measures capacitance and resistance; checks
for opens and shorts in paper, mica and ceramic
capacitors; shows power factor of electrolytics.
Large dial shows capacitance and resistance at
a glance; balanced-bridge circuit with “‘magic
eye” for correct dial setting. Measures power
factor from 0-509%,. Tests capacitors with rated
voltages applied. 5 test voltages: 50, 150, 250,
350, 450. Capacity ranges: 10 mmf to .005 mfd,
.001 to .5 mfd, .1 to 50 mfd and 20 to 1000 mfd.

VOMKit.Net................00t $26.50 VOM Kit. Net.......... L., %1425 Resistance ranges: 100 to 50,000 ohms and
10,000 ochms to 5 megs. Accuracy, + 10%. Auto-
matic discharge feature x})(revents after-test

T G g o W : shock. Complete kit with Knight professional
WwEmT . L e et $45 portable case. Shpg. wt., 8 lbs.
. it order comes to over r B Model F-124. Knight Resistor-Capacitor
EASY PAYMENT TERMS : If your total ki 13 || Tester Kit. Netonly <o oo St

take advantage of our liberal Time Payment Plan—only 10%

$  Write for application form. | USE HANDY ORDER FORM
i fulh monthe to POV THE B ON NEXT PAGE

28 RADIO.ELECTRONICS
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better by far...easiest to build...and you SAVE MORE

KNIGHT LOW-COST RF SIGNAL GENERATOR KIT

An extremely popular kit, noted for its wide range and exceptional sta- Model F-145
bility—saves you two-thirds the cost of a comparable wired instrument. 75
Delivers output on fundamentals from 160 ke all the way out to 110 mc; $

useful harmonic output to 220 mc. Ideal for aligning RF and IF stages

and for audio equipment troubleshooting. Also serves as TV marker

generator when used with any sweep generator. Features the famous Colpitts circuit
for high accuracy with negligible drift. RF output rated over 100,000 microvolts,
Output can be modulated at 400 cycles. Has built-in sine-wave audio oscillator with
output jack for 400 cycle output. Maximum audio output, 10 volts. Jack for exter-
nal modulation; step and continuous-type output attenuators. Complete kit with

professional portable case. Shpg. wt., 10 lbs.

Model F-145. Knight RF Signal Generator Kit. Net only .

BUILD WITH CONFIDENCE
o Crystal-Clear Instruction Manuals
o Exclusive *‘Step-and-Chek” I

Building Method .
o Exclusive “King-Size”” Diagrams
o Exclusive “Spotlight” Pictorials

SAVE MONEY! Depend on ALLIED—the
world’s largest Electronic Supply House— ;
get the most for your test instrument dollar.

Model F-137

30

KNIGHT AUDIO GENERATOR KIT

Save money—have performance equal to instruments
at many times the price! Provides an ideal audio fre-
quency source for checking audio circuits of amplifiers
and other hi-fi equipment; also checks speaker response.
Frequency range: 20 cps to 1 mc in 5 ranges. Output
voltage: 10 volts to high imp., + 1 db to 200 kc. Gen-
erator imp., 600 ohms. Less than .25%, distortion from
100 cps through the audible range; less than 5% when
driving 600 ohm load at maximum output. Continu-
ously variable step-attenuated output. Circuit as de-
veloped by U. S. Bureau of Standards. Complete kit
with professior.dl portable case, ready to assemble.
Shpg. wt., 17 lbs.

Model F-137. Knight Audio Generator Kit. Net

$31.50

HAM
SPECIAL!

Model 5-725

27

KNIGHT SELF-POWERED VFO KIT

Complete with built-in power sugply! Careful design
and voltage regulation assure high stability. Excellent
oscillator keying characteristic for fast break-in with-
out clicks or chirps. Full TVI suppression. Has plenty
of bandspread: separate scales for 40, 20, 15 and 10
meters (11 and 80 meters have combined scale); vernier
drive mechanism. 2-chassis construction keeps heat
from frequency determining circuits. Qutput cable plugs
into crystal socket of transmitter. Qutput on 80 and 40
meters. With Spot-Off-Transmit switch for ''no swish”
tuning. Extra switch contacts for operating relays and
other equipment. Complete kit for easy assembly.
Shpg. wt., 8 1bs.

Modet $-725. Knight Self-Powered VFO Kit. Net . $27.50

ORDER TODAY

NOVEMBER,

1955

..$19.75

All Prices Net FOB Chicago

KNIGHT VISUAL-AURAL SIGNAL TRACER KIT

A remarkable value in a kit which permits Model F.135
visual and aural signal tracing of RF, IF,
video and audio circuits—costs no more s 75
than an audio signal tracer alone. Traces

the signal from the antenna to the speaker.

Reproduces signal at plate or grid connection of any
stage. Identifies and isolates ‘‘dead’’ stages. Features:
high usable gain of 50,000; ‘*magic eye”” with calihrated
attenuators for signal presence indication and stage-by-
stage gain measurements; built-in 4” PM speaker; RF
probe for checking all stages: special audio prohe tip
included; provides noise test; built-in watt meter cali-
brated from 25 to 1000 watts; provision for external
scope or VIVM. Complete kit with portable case.
Shpg. wt., 13 Ibs.

Model F-135. Knight Visual-Aural Signal

‘I'racer Kit. Net only . .. i & A

$23.75

10-WATT Hi.-Fj AMPLIFIER KIT

Model 5-234 Famous for wide response
s 95 am? smooth re{)mduclion
at low cost. Only 0.5 yolt
gﬂt\'ei‘ampllﬁer to full out-
. Frequenc se:
% 1db, 30-20,000 cps at 10 watge Gyoc.
3,:3: T::.oruor; fess than 0.59, at 16
3 ermod. (j i
1.5]% ' bfull outgt(x istortion less than
volume, hass, treble. I ut for -
‘y:)hono or tuner. Chassis l;)unc;:;d'gsf:g-’
ommodale; preamp kit. Matches 8 oh
speakers. Shpg. wt., 14 Ibs, &
Model 5-234, Amplifier Kit. Net. . $20.95
m:gel $-235, Preamp Kit for above,
JOSRT USSR | 1 $2.75

Model $.750 True hi-fi
quency response,
33475 2010 20,000 0ps 8t 28 watil!

mput, 90 db bel

d elow 20 b:/:t‘:’s.zosga“s

ut, 0.6 volt for 20 w,

netic phono, .007 vol

netic phono, microphone
corder, and tuner.

t. Controls: on-off- inpu

or re

20-WATT Hi-FI AMPLIFIER KIT

for less! Fre-

gislortion, 1% at 20 watts.
um and noise level: tuner
1s; phono, 72
nsitivity: tuner
atts output; mag.
ts. 4 inputs: mag-
, €rystal phono
Con‘lrols: Bass,

..... -..$34.75

ALLIED RADIO

I Allied Radio Corp., Dept. 2-L-5, 100 N. Western Ave., Chicago 80, Ill.

Ship me the following KNIGHT Electronic Kits:

Quantity Description

Model No.

Price I

i
i

Name

_.enclosed. For parcel post include postage (express is shipped collect). I

Address — -

City

Zone State

wWWwWWw.americanradiohistorv.com
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ROHN NO. 6 TOWER
“All-Purpose” Tower

Sclf-supporting to 50 ft., or guyed

to 120 ft. Utilizes mass production
techniques to give you lowest

prices, yet highest profits for a

tower of this type. Ideal for home and
industrial requirements. Permanent
hot-dipped galvanized coating

inside and out. Dependability — a
feature customers demand — is assured
with the Rohn No. 6 Tower . . .
designed to “‘stand up” for years to
the rigors of weather and climatic
conditions. Easy to climb for fast,
efficient servicing. In 10 ft. scctions.

e

i ROHN

] PACKAGED TOWER
“Space Saver’
o cuts storage space
an 300% or more!

Popular PT-48 has almost 50' of
-4  sturdy tower within a compact
1l 8 x 20”package! “Magic Triangle”
—l design 1s adapted to a pyramid
shape using a wide 19” base with
progressively decreasing size up-
ward. Decrecases
H+ your overhead
easy to
transport and e
H  assemble; cuts ﬁ ik 3

Galvanized
M through -

shipping costs! N i l |

54 out. Available in L] -
heights of 24/, 1
1 327, 407, 48/, 56 ]

H and 6. 1

~
~
-/
-~ =5
~
-’
b -

Botlo Towons
Fodtune .. .

1. MAGIC TRIANGLE
CONSTRUCTION

Famous wrap-around design
with full 2%2” corrugated
cross-bracing welded to tub-
ular steel legs.

2. INTERLOCKING JOINTS

... formed by swaging towcer
ends so that they overlap
each other, becoming a sin-
gle unit in structurc. Proved
by tests to be superior.

3. WEATHER SEALED

... against condensation and
moisture.

4, HOT DIPPED
GALVANIZING

. .. both inside and out gives
the finest protective coating
known. This sales point is
onc of the best you can offer

. the finest quality and
at lower than compectitive
prices!

these two HOT DIPPED GALVA"IZE'-’

ohn Towers
will satisfy 90% of your TV tower needs!

HEAVY DUTY NO. 30
TOWER

Heights up to 200’ or more when guyed
Self-supporting up to 60’

Sturdy communication or TV tower
that will withstand heavy wind

and ice loading. Heavy gauge tubular
steel, electrically welded throughout.
Weather resistant, non-corrosive
double coating provides durable finish.
All sections in 10’ lengths. Only

2-4 manhours required for installing
50" tower! Tremendous sales
potential {or you in this tower!

SPECIAL INSULA-
TOR SECTIONS are
available to permit the
Rohn No. 30 Tower
to be used as guyed
“series fed” radiators
for amateur and com-
mercial uses.
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NEW LINE OF ROHN
ROOF TOWERS

A Four superior designed
f “Roof Towers’ are
available for inexpen-
sive, yet sturdy roof in-
stallations. 3', 5" and
10’ sizes are available.
These completely gal-
vanized Rohn Towers have unbeatable
sales appeal when this type installa-
tion is desired.

/ \
[ ¢

CALL YOUR ROHN REPRESENTATIVE
FOR COMPLETE CATALOG, SALES

LITERATURE AND PRICES — OR WRITE —

PHONE — WIRE DIRECT

HANDLE
THE COMPLETE LINE

OF ROHN GALVANIZED

ACCESSORIES

. . . house brackets, special bases, peak
and flat roof mounts, instant drive-in
bases, telescoping masts with matching
bases, special Rohn Fold-Over Tower,
guying brackets, UHF antenna
mounts, ercction fixtures, variety of
mounts and supports for masts or tub-
ing, tower installation accessories, TV
service tables, mast and TV hot dipped
galvanized tubing, guy rings, €tc.

for » larger profits *customer satisfaction ¢ greater ease in ordering,

handling and shipping

GET ALL YOUR REQUIREMENTS
FROM ONE RELIABLE SOURCE

ROHN Manufacturing Company

116 Limestone Avenue, Bellevue, Peoria, Illinois
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VETERANS--NON-VETERANS

TRAIN NOW FOR A
TOP-PAY JOB IN

TELEVISION

NOW — while the Television-Radio-Electronics industry is
expanding ot the fastest rate in history — is the time for
you to prepare for a top-pay lifetime job . . . or your own
profitable business.

sales of TV
new products are
. new plants are

New TV stations are going up constantly . . .
sets are breaking all past records . . .
being announced almost every day . .

springing up to meet the heavy demand for these products.

Trained men are needed urgently. The head of CBS-Colum
bia product service department estimates that the industry
will need 200,000 service men by 1959. The best jobs wil
go to the men who are ready for them. Right now is the time

for you to prepare yourself. Delay can be costly.

B

STUDY NEWEST DEVELOPMENTS

AF-RF Signal
Gererotor

My training covers all the latest developments in the fast-growing Television-
Radio-Electronics industry. You learn about FM — RADAR — COLOR TV —

TRANSISTORS — PRINTED CIRCUITS, ete.

CHOOSE FROM THREE COMPLETE COURSES

covering all phases of Radio, FM and TV

1. Radio, FM and Television Technician Course — no previous experience needed.

2. FM-TV Technician Course — previous training or experience in radio required.

3. TV Cameraman and Studio Technician Course — advanced training for men

with Radio or TV training or experience.

After you finish your home study train-
ing in Course 1 or 2 you can have two
weeks, 50 hours, of intensive Lab work

on modern electronic equipment at our

associate resident school, Pierce School
of Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO
EXTRA COST WHATSOEVER!

FCC COACHING COURSE

Important for BETTER-PAY JOBS requiring FCC License!
You get this training AT NO EXTRA COST! Top TV jobs
go to FCC-licensed technicians.

. other

FREEI 1'il send you
* my new 40-
page book, ‘“How
to Make Money in
Television - Radio -
Electronics,” a Free
sample lesson, and
literature
showing how and
where you can get
a top-pay ifob in

Televisio

R otic Belevision Wraining Wosociation

52 EAST 19th STREET ¢ NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Veteran Training
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C-W Telephone
Tronsmitler

il Super-Het

Radio Receiver

Combination Voltmeter-

Public Address Ammeter-Ohmmeter

System

Pl

EARN WHILE YOU

LEARN

Almost from the very start of your course you can earn extra
money by repairing sets for friends and neighbors. Many of
my students earn up to $25 a week . . . pay for their entire

training with spare time earnings . . .

start their own profit:

able service business.

NO SALESMAN W.ILL

‘City.

My Schoo! fully approved
to train Veterans under
new Korean G. 1. Bill. Don't
lose your schoo! benefits
by waiting too long. Write
discharge date on coupon.

MAIL THIS COUPON TODAY!

Mr. Leonard C. Lane, President
RADIO-TELEVISION TRAINING ASSOCIATION

Dept. R-11C, 52 East 19th Street, New York 3, N. Y.

Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE SAMPLE
LESSON, aond FREE aids tha! will show me how | can moke BIG
MONEY [N TELEVISION. I understond | am under no obligation and
na sclesman will coll.

(PLEASE PRINT PLAINLY)

Nome____ —Age

Address.

Zone. State

| AM [INTERESTED IN:
[3 Radio-FM-TV Technician Course | Write discharge date
[ FM-TY Technician Course

[ TV Comeroman & Studie
Technicion Course

T T T T
CALL!
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HABRY R. ASHLEY
President

GET THE MOST FOR YOUR
MONEY! Don’t buy ANY test in-
strument until you put the EICO
INSTRUMENT (kit or wired)

equivalent before you— and . ..

* Compare ADVANCED ELEC-
TRONIC DESICN

* Examine the QUALITY
PARTS

* Ngtice ease of construction

* Check EICO’s 5-WAY GUAR-
ANTEE on components, instrue-
tions, performance, lifetime serv-
ice and ealibrativn

* Compare FEATURE for FEA.
TURE, DOLLAR for DOLLAR

Then YOU decide who's giving you
the MOST for- YOUR MONEY.

46 KITS and Instruments to
choose from!—an instrument for
every purpose.

You'll SAVE 509% and more
. . . when you BUY EICO!

In siock at laeal parts distrib-
utors from coast to coast.

Write for FREE CATALOG C-11

84 Withers St. « Brooklyn 11, N.Y.
Prices 5% higher on West Coast

v

ovERPAY

tf;g;ﬂ{w R AR “’M
¢ i & ' 35

EICO’s mass purchasing and world-wide distribution, together

with advanced electronic design, produce values never before pos-

sible . . . to give you LABORATORY PRECISION AT LOWEST
2 cosr!

You build EICO KITS in one evening — but ... THEY LAST A4
LIFETIME!

KiT 5 PUSH-PULL

; elos $26.95 NEW 0SCILLOSCOPE
T ow DC WIDE BAND Hif iiles
® © Wired 5 0SCILLOSCOPE Wired $79.95

L £ A@ $39.95 Ea 7 PUSH-PULL
Py \ o KIT $79.95 0SCILLOSCOPE
e ¥ @ e ! ls‘?fggo‘ Wired $129.50 L

Wired $129.50

NEW RF SIGNAL GENERATOR #324

VACUUM TUBE
VOLTMETER #221
KIT $25.95
Wired $39.95
L]

1232 Peak-to-Peak
VIVM with
DUAL-PURPOSE
AC/DC UNLI-PROBE

P KIT $34.95
} Wired $49.95

DELUXE VTVM (pat. pend.) P
» to .
#214 (1Vz" METER) g s :
KIT $34.95 | -
Wired $54.95 Wired $49.95

TUBE TESTER #£625

Pix Tube Test Adapter ... $4.50
#944 FLYBACK ‘
TRANSFORMER & |
YOKE TESTER KIT $34.95
KIT $23.95 | Wired $49.95 : KIT $39.95
Wired $34.95 | (2} Wired $59.95

TV/FM SWEEP GENERATOR 1360 el
DELUXE RF SIGNAL GENERATOR #315

SMC-4.5MC CRYSTAL . $3.95 ea.
il
Ve 8
3 9 KT
KIT $24.95 $19.95
Wired $39.95 \ § o el °  Wired
| e © $20.95
s &

6V & 12V BATTERY ELIMINATOR & | R-C BRIDGE & R-C-L COMPARATOR
CHARGER #1050 DELUXE MULTI-SIGNAL TRACER 147 149508

[vTvM PROBES KIT wired
Peak-to-Peak . .. $4.95 $6.95
{ RF $3.75  $4.95
KIT $24.95 | T shiz=5 | High Voltage Probe-1 . .. .. $6.95
wired $29.95 | Wired $14.90 | High voltage Probe-2 ... $4.95
| |scopE PROBES
- | Demodulator ... $3.75 $5.75
20,000 Ohms/VoIt MULTIMETER | Direct $2.75  $3.95
1565 1000 Ohms/Volt MULTIMETER #536 Low Capacity $3.75 $5.75
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Hugo Gernsback, Editor

TELEVISION FOR DEAF CHILDREN

.. . What has television done for our (leaf children? . . .

Television for deaf children is now routine in England. We
publish below an article by Ursula Eason, producer of the
British Broadeasting Company’s Children’s Television Pro-
eram. It is hoped that it will interest our television broad-
casters sufficiently 1o produce such programs in the United
States in the future:

HE first regular series of television programs for deaf
children was started in June, 1952, and has continued
monthly.

The idea of the programs for deaf children had long
been in the mind of the head of BBC Children’s Programs,
Miss I'reda Lingstrom, but it was not until a regular daily
program for children had been established for some time that
she felt justified in giving part of the time to a section of
the audience.

Before the regular series began there was an experimental
program which was generally agreed not to have been very
successful. It consisted of a story told in pictures with the
spoken words of the story repeated in running captions like
subtitles. The words were too small for easy reading on small
television screens and went too fast for children whose chief
difficulty is words. So for the regular series we sought fur-
ther advice and asked for the cooperation of the National
Institute for the Deaf, the largest society in England dealing
with the welfare of deaf people. The editor of the Institute’s
magazine “The Silent World” was appointed adviser and
seriptwriter for the program, and his cooperation has proved
invaluable. The institute gets reactions from schools and
from members of the institute on the program’s presentation
and content.

We realize that deaf children can get a lot of pleasure
from watching normal programs, but many of these must be
puzzling to those to whom words are a constant difficulty. We
know that deaf children are the same as any other children
in their interests and in their intelligence, and superior to
many in their quickness in taking in pictures and in their
powers of concentration.

Where programs for deaf children should specialize is, we
feel, in the presentation of words. Our formula has been very
simple: never show on the screen words—either spoken for
lip reading or written—at the same time as movement. Qur
plan is to tell children beforehand what they are going to
sec and then to show the action. They cannot watch lips and
action simultaneously.

In England the teaching of deaf children in schools is
purely oral. All teaching is done by lip reading and children
are discouraged—in some cases punished—for using finger
spelling or signing. It is for this reason that we have adopted
lip reading in program announcements. But some teachers
feel that finger spelling may be used to help give a wider
background and knowledge to deaf children out of the class-
room. To meet the views of these teachers we have occasion-
ally included items which show finger spelling, but we do not
use the sign language which, it is felt by many teachers and
workers for the deaf, only increases the isolation of deaf
children from the normal community.

The aim of the program for deaf children is entertainment.
If in the course of the program the children get something of
educational value or are helped with their lip reading, then
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we are very glad, but this is a secondary consideration.

I have mentioned the opinions of teachers because it is
through them and the schools that I have received valuable
comments on children’s reactions to the program. Also,
many of the residential schools in this country have tele-
vision sets and the children do their main viewing in the
schools.

At first, action was always shown with no sound at all.
Many people suggested that normal sound should be included,
so our plan has been changed. We now include sounds that
would normally accompany the action and we have musical
backgrounds to mime, comedy and film. But we never use
sound to make movement clear as normal television programs
do. In other words, the vision in all these programs is com-
plete and self-contained and sound is only supplementary to
sight, Explanation is given by an announcer speaking in
closeups with the mouth as near as possible in the center of
the picture. This is followed by a repeat in written caption
form of what has been said and then comes the action. This
method of presentation has been generally well received and
seems to be the most satisfactory form.

We have experimented with stories for lip reading only.
We have shown pictures only without explanation and some-
times this is successful. But on the whole we feel that the
formula of explanation followed by movement is the right
one.

What we are trying to do in these programs is to present
the same kind of material as in normal children’s programs,
but made explicit through sight alone. There are many
limitations, the most serious being lack of time—only fifteen
minutes @ month [the italies are ours.—Editor]—and I am
afraid that with [England’s] television at its present stage

it 1s not possible to increase this.

The content of the programs takes the form of a short
“magazine” presentation. Comedy, usually in mime, con-
juring and magic without patter, knockabout clowning—
these we know the children enjoy. How to do and make
things—shown visually with a minimum of written captions
at key points—and natural history are other ingredients.
We show information films of industrial processes, ‘other
countries and so on and “break” them at key points to in-
clude captions explaining what is to follow. Perhaps the
niost popular items are films made in schools for the deaf or
of some activity in which deaf children themselves are taking
part. We try also to reflect the work of clubs and societies.
For instance the National Institute for the Deaf sponsors an
annual show of paintings and handicrafts by deaf children,
and we borrow the prize-winning entries to show on the
screen.

We have also attempted an explanation of news cvents.
For instance, before the coronation we showed—by means of
film, animated diagrams and a working model of the proces-
sion from the Abbey—exactly what the Queen would be
doing on Coronation Day, in the hope that the television
program would be clearer for children who could not hear
the commentary. Similarly after the climbing of Mount
Everest, we broadcast a program explaining the difficulties
of mountaineering.

Specially made films, which would be particularly valuable,
are used rarely because of their cost. (Continved on p. 124)
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By ROBERT G. MIDDLETON*

agaim...the B VNS D,

The color circle: matrix response

to faulty color detector

EADERS will remember from the
earlier articles that the matrix
system does not operate correctly
unless the color subcarrier fre-
quency is injected in the proper phase.
We now ask and answer the question,
“How is the simple matrix affected by
incorrect adjustment of the color phase
control?”
Fig. 1 shows a color circle. These are
the colors developed by the matrix sys-

*Chief field engineer, Simpson Electric Co.

BRIGHT
ORANGE RED
RY MAGENTA
JELLOW ORANCE
REDDISH
BLUE
YELLDW (B-Y) BY
BURST REF BLUE-PURPLE
GREENISH BLUE
VELLOWISH
GREEN —(R-Y)

YAN

Fig. 1—Circle shows chrominance volt-
ages with proper color phase adjust-
ment.
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COLOR INTENSITY

CHROMINANCE
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COLOR PHASE
CONTROL

i

asaccoor) b oy
SUBCARRIER st
05¢ 3 |-
L 6-Y
MATRIX
-~
90° PHASE = gy
SHIFTER DET
Fig. 2—Matrix system—subcarrier
must be fed to detectors in proper
phase.

tem (Fig. 2) when the color subcarrier
voltage is introduced correctly with
respect to the burst phase which is the
same as the (B—Y) phase as shown
in Fig. 3. Now, let us investigate the
effect of misadjusting the color phase
control in such a manner that the color
subecarrier voltage is injected with
reference to the R—Y phase instead
of the —(B—Y) phase. This mis-
adjustment has the effect of rotating
the color circle shown in Fig. 1 through
an angle of 90° counterclockwise: red
becomes yellow, blue becomes red,
yellow bluish-green, ete.

In similar manner, let us investigate
the effect of misadjusting the color
phase control so that the color sub-
carrier voltage is injected with respect
to the — (R—Y) phase, instead of the
—(B—Y) phase. This misadjustment
has the effect of rotating the color
circle through an angle of 90° clock-
wise: red becomes blue, yellow red,
blue bluish-green, etec.

If the color subcarrier voltage 1s
injected with reference to B—7Y phase,
blue becomes yellow, red bluish-green,
yellow blue, etec.

It might be supposed that the matrix
might develop a pure red signal when
energized by an R—Y signal from a
rainbow generator or other signal
source. This is not so and the red hue
will be diluted. Fig. 4 shows why this
is so. An R—Y signal produces output

(BRICATIRED Ry

-(RY)

Fig. 3—The colors of the NTSC system.
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from the R —Y detector and applies it
to the red grid of the color picture
tube. But the R—7Y detector also sup-
plies —0.51 of the signal to the green
grid via the green matrix. The green
gorid is thus energized also and a pure
red output is not obtained—the red
hue appears mixed with green.

Let us observe what happens when
a signal is applied which does not
energize the G ~ Y matrix. Such a sig-
nal is (G—Y) /90°, as shown in Fig. 3.
But it is evident from Fig. 3 that
(G—Y) /90° has components along
both the R—~Y and B—Y axes. Hence,
when a (G—Y) /90° signal is applied
to the chrominance amplifier, there is
no output from the G—Y matrix, but
there is output from both the R—Y
and B—Y detectors, energizing both the
red and blue grids in the color picture
tube. The red hue which appears is
diluted with blue.

Thus, a simple chrominance or rain-
bow signal is incapable of energizing
the matrix so as to produce output
from either the R—Y, B—Y or G—Y
matrix alone. For this reason, pure
saturated primaries cannot be obtained
from the matrix with rainbow input.

Let us now distinguish between
chrominance and NTSC signal input.
Fig. 5 shows R—Y input as the signal
appears on the screen of a wide-band

CHROMINANCE SIG INPUT
COLOR INTENSITY

LUMINANCE ¥ CONTRAST

SIG INPYT

OV color PIX

j i BLUE

[] 1 joreen

1 ;1 |re0

CHROMINANCE
BANDPASS AMPL

DET

=

G-y Sy
MATRIX

!

o
™ oer o

Fig. 4—Diagram shows how output
from G — Y matrix prevents pure red
hue.
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Fig. 5—Appearance of R — Y signal.

scope. Note that this chrominance sig-
nal is centered on black level—the
signal has no Y voltage. Fig. 6 shows
a Y signal as it appears on the screen
of a scope. When luminance (Y) and
chrominance voltages are added, the
result is a complete (NTSC) color
signal as shown in Fig. 7.

The complete color signal produces
pure primary colors on the screen of
the picture tube because, when a sat-
urated red is being reproduced (the
Y signal on the cathode adds to the
signal on the red grid to produce full
output from the red gun), the Y signal
on the cathode simultaneously cancels
the signals on the blue and green grids,
eliminating the source of contamination
of the saturated red color. The outputs
from the luminance and chrominance
channels must be set to proper levels
to obtain this condition.

Before proceeding with the funda-
mentals of matrix action, we should
emphasize a point illustrated in Fig. 8.
The input to the color detectors, as
seen on the screen of a wide-band scope,
is a 3.68-me sine wave; the output
from the color detectors is a video-
frequency signal having the appear-
ance of a square wave (envelope of the
3.58-mec signal). When the bandpass
amplifier applies a 3.58-mc signal in
the R—Y phase to the color detectors,
the R—Y detector will produce an out-
put signal, but the B—Y detector will
not. As shown in Fig. 9, the G—Y
matrix responds to the R—Y signal by
developing negative output (remember,
the G—Y matrix develops —0.51 of
R -Y).

Faulty color detector

Now let us see what happens in the
matrix system when the B—Y detector
goes dead. Where a saturated red
signal is being transmitted, the 30% Y
component proceeds to the cathodes of
the picture tube as usual. The R—Y
detector develops its normal output of
70% and the red gun is energized fully.
But, the B— Y detector does not deliver

30% of B—Y as it should, hence the
blue gun in the picture tube is not cut
off—instead, the blue gun develops a
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very noticeable blue cast in the red
hue. Furthermore, the G—Y matrix
receives the R —Y signal, but the matrix
receives no B—Y signal. The matrix
responds to the situation by developing
—0.51 (R—Y), and this signal is ap-
plied to the green grid where the cath-
ode voltage is more than cancelled by
the grid voltage. The end result is a red
hue rather badly contaminated with
blue.

The same process can be followed
through for other hues—green, blue,
yellow, ete. A saturated green hue
becomes diluted with blue; a saturated
blue hue with green; a saturated yellow
hue with red and blue. But, suppose
that the R—Y detector fails and the
B—Y detector continues to operate.
In such a case, this line of reasoning
shows why all colors then appear as
greenish-yellow or reddish-blue on the
screen of the color picture tube.

Thus, the service technician who has
a good working knowledge of matrix
action can often glance at the image
and realize immediately that either one
or the other of the color detectors is

faulty. Finally, let us consider the
SYNC PULSE
BURST pep  BLYE
o BIACK
1o}
20
30k
40}
so0-
60}
70k
8o
90l
fookem - — - U

Fig. 7—Standard NTSC color-bar sig-

nal, obtained by superimposing the

chrominance signal on the luminous
signal.
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Fig. 6—Luminance component on scope.

case in which the G—Y matrix tube is

faulty. A tube is used in the matrix
for inverting the R—-Y and B—-Y
signals, since G—Y 0.51(R—Y)

0.19(B—Y). When the G—Y matrix
tube goes dead, there is no driving volt-
age to the green grid, and the green
gun is operated only by the Y voltage
on the cathode. For colors such as
saturated red and blue which have no
green content, the reproduced colors
become contaminated with green—30%
contamination in the case of red and
11% contamination for blue.

In the case of a green signal the out-
put from the green gun is only 53%
(of the Y signal) instead of 100%.
But there is no contamination of the
green with red or blue since the R—Y
and B—Y detectors are operating nor-
mally. Thus, the Y signal on the red
and blue cathodes are properly can-
celled by the R—Y and B—Y detector
outputs at the red and blue grids. How-
ever, due to failure of the green matrix
tube there is no additive signal on the
green grid to boost the 59% Y voltage
on the green cathode to 100% output
from the green gun. END

3.58MC INPUT TO R-Y DET

4

VIDEO FREQ QUTPUT FROM R-Y DET

Fig. 8—Input and output of color de-
tector energized by sine-wave signal.

3.58MC RY INPUT TO COLOR DET

DEMOD OUTPUT FROM R-Y DET
CINPUT TO G-Y MATRIX)

OUTPUT FROM G-Y MATRIX

-

Fig. 9—G — Y matrix takes R — Y
detector output—develops negative out-
put.
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THE

LITTLE

THINGS

THAT

COUNT

By ART MARGOLIS
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MAGINE this situation. A gigantic

nation-wide TV manufacturer de-

cides to cut expenses. By an odd

quirk of ill planning he comes to the
conclusion that he no longer needs a
production line test setup. All testing
is abolished and the testers fired. The
production line continues and untested
receivers are boxed and shipped. Do
vou think any confusion would result?
Which do you think would cause more
consternation, this situation or a care-
fully placed hurricane? Getting back
to reality, do you think anyone would
ever let a predicament such as this oc-
cur? Of course not! Not for all the
white collars on Wall street.

But consider this set of circum-
stances. A 19-inch RCA chassis is
pulled into the shop. The benchman
taukes a fast gander at the complaint
tag. “Fixed brightness and loss of
syne.” From long experience he turns
the chassis on its side and quickly lo-
cates a .02-uf capacitor connected from
the sync separator to the picture-tube
grid. As expected, the suspicious roll
of foil measures 3 ohms. Since capaci-
tors were not made to measure 3 ohms
he replaces it with a more normal one.
As an added precaution he checks for
a possible resistor that might have re-
ceived too much current flow due to the
short, but he finds none. With a tri-
umphant smile he lifts the chassis high
and puts it on the rack labeled “Re-
paired Sets.” Casually he turns to his
next job.

Do vou think anyone would ever let a
situation like this occur? Of course,
it happens all the time. The TV receiver
is repaired just as those mythical un-
tested TV sets were manufactured. The
repairs consisted of locating the de-
fective part, and replacing it. Then the
set was declared ready for delivery. No
further testing or checkout was even
considered, especially with this chassis,
since it arrived at the shop in three sec-
tions, minus the picture tube, and it
would have been a full 5-minute job to
hook everything up.

You will shrug your shoulders and
murmur that there is a big difference
between making a set and repairing one.
0.K. Naturally there is hardly a com-
parison. A checkout procedure for TV
repair need not be anywhere near as
complex as a manufacturer’s test of a
receiver. The entire affair can be taken
care of in a few minutes, but these min-
utes can reduce dollars lost in eall-
backs.

The reminder chart

The factory, in its engineered test
setups, uses all sorts of sheets and
charts. Some resemble the tube voltage
and resistance tables found on some
schematics. These are necessary for a
successful high-speed production line.
But all we need is a reminder card (see
chart). It can be attached to each chas-
sis or simply tacked to the wall.

After we clean the chassis and tuner
of dirt and corrosion, we invest in a
few drops of solvent and swish a bit in
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each pot. A dirty control, especially
volume or contrast, can result in an an-
noying callback.

A 12-inch Artone came into the shop
a while back. The complaint read, “No
nothing.” The service technician was
not quite accurate-—the filaments still
lit. A shouted hallelujah was heard
from the benchman as he located a
burnt focus pot. This restored raster
and video to the screen, but it was way
out of horizontal sync. After about 20
minutes, more laughter was heard
together with the clicking of the solder-
gun trigger. He had found that a hori-
zontal multivibrator grid resistor meas-
ured 500,000 ohms—it should have been
270,000. Changing this resistor brought
back horizontal sync. Then, another
discovery—no audio. Another hour of
exploratory surgery uncovered two open
1,000-ohm resistors in the B plus feed
line and a shorted .02-pf capacitor in
the grid circuit of the audio output
tube. After that the set seemed in good
shape and was delivered.

I got the report from the technician
who delivered the set. The owner was
satisfied with the picture but when she
found the volume control seratchy, she
hit the ceiling. Upon her return to the
hardwood floors, she told the technician,
in true customerlike fashion, that we
hadn’t done anything, because the
volume control was just as noisy as
when the set was pulled. A few drops
of solvent were all that was needed to
bridge the gap between a satisfying ex-
pensive repair job and the unlucky re-
sults of this one.

A somewhat parallel case—a 19-inch
Crosleyv—went swiftly through the
shop. The complaint was picture shrink-
ing. The service technician had sus-
pected weak selenium rectifiers but in-
stead the horizontal output screen-grid
resistor, when heated, went from 4,700
to about 900 ohms. This short lowered
the screen resistance on the horizontal
output, ran the tube hotter, drew more
screen current and lowered the B plus
voltages throughout the set—four-sided
shrinking resulted. The resistor was
changed, the set delivered and the tech-
nician veceived a large tip. The cus-
tomer was more thrilled with the vol-
ume control that no longer grated than
the repair. The repair was taken for
granted, but the few drops of suitable
solvent constituted the little extra that
gave us a satisfied customer.

Insufficient width occasionally is
pooh-poohed over lightly in the shop.
The customer usually has a different
opinion of it. We make a very definite
width check in the shop and we don’t
settle for anything but the best. Typi-
cally, a 10-inch Motorola stared blank-
ly up at me the other day. The com-
plaint read simply, “No B plus.” Check-
ing revealed a leaky 140-uf filter capaci-
tor in the B plus line. This restored the
missing B plus and all was well with
the receiver——that is, all but the width.
Try as I might, I could not get enough
width. After playing with adjustments
for 15 minutes I broke down and in-
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stalled two new gayly colored selenium
rectifiers. The picture seemed to grunt
as it came on and then confidently
pushed its way outward till it ecrept
around either side of the tube. Then the
delivery man went forth bravely.
Insufficient width can be corrected
rather easily with new rectifiers, hori-
zontal output tubes, dampers or even
by juggling the screen and cathode re-
sistors in the horizontal output stage.
But no matter how, it must be done for
satisfied customers and repeat business.

Checking sweep circuits

Vertical sweep headaches, though not
as constant a pest as horizontal sweep
problems, occur frequently. A 10-inch
Admiral arrived for care. There was no
vertical sweep. An open primary in the
vertical output transformer was quick-
ly located. Upon replacement the pic-
ture blossomed out once more, top and
bottom. However, to center the picture
properly and spread it to fill the entire
screen, the vertical linearity pot had to
be opened all the way.

The actors on the TV screen had
pointy heads and stumpy legs. Further
research showed that the vertical out-
put cathode resistor had changed tre-
mendously in value. Inserting the cor-
rect resistance restored the maligned
TV performers to their normal propor-
tions.

Another time a 16-inch set was
brought into the shop. Like a mongrel,
it resembled three or four brands, but
there was no name on the cabinet and
none on the chassis. The customer con-
fessed she did not know the name of IT
either.

There was very little vertical syne.
The picture would, upon ticklish manip-
ulation of the vertical hold control, lock
in; but even walking past the set rapid-
ly would kick it off. A 6SNT7 tube was
located acting the dual role of vertical
oscillator and vertical output. The last
of the three legs in the integrator was
a .05-uf capacitor that had the audacity
to measure about 500,000 chms. We all
breathed a sign of relief as a new .05
“boiynged” in the picture to stiff at-
tention.

Once more our lips trembled, for
there was not enough vertical sweep.
Scouring the circuit revealed no other
bad parts. Then, miraculously, we were
delivered in our hour of need by a
stroke of genius. One of the outside
service technician pulled out the 6SN7
tube, winked at us once and inserted a
6BL7. We all witnessed the expansion
of the picture with lots of leeway on
both of the vertical sweep controls.

Another must on our list is a hori-
zontal frequency stability check. For
circuits such as the Synchrolock, a
fast scope alignment doesn’t do any
harm. A 2l-inch Muntz was brought
into the shop. The complaint was no
sound, no video and, though only a 6-
months old infant, the set was smoking.
Somehow the raster remained during
the melee. After a fast check through
the tuner and if. sections, hot on the
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trail of a couple of hundred ohms be-
tween B plus and ground, the trouble
was naturally located in another sec-
tion of the receiver. The 6W6 audio
output tube had a screen-to-cathode
short that killed B plus to the tuner and
i.f. stages. The 6W6 screen grid drop-
ping resistor was mercilessly having
heavy current pumped through it, and
it was doing the underage smoking. A
new 6W6 and 5U4 in addition to the
damaged resistor had the TV pumping
along nicely once more. The set was
returned.

A day or two later brought a frantic
plea for assistance from the proud
owner. She told us the picture was go-
ing off again, but this time the sound
remained. Further questioning revealed
it was horizontal sync trouble this time.
As an added attraction, it was inter-
mittent. The little monster was brought
back to the shop once more and the oscil-
loscope showed in bright chartreuse
that the horizontal alignment of the
Synchrolock circuit was not all it should
be. About 45° rotation on the under-
side of the Synchrolock can made the
scope form identical with the picture
on the alignment notes. Needless to say,
the set has lived happily ever after.
Also, needless to say, horizontal align-
ment became a 3-minute must on every
chassis that runs through our shop.

The audio system is another ecircuit
that we give a quick check. A 12-inch
Admiral, brought in for bench repair,
had high voltage arcing all over every-
thing. The picture tube was arcing to
the chassis. This was successfully
shielded with some plastic sheets. Then
just as we began to pat ourselves on the
back, the second-anode lead began to
arc to the high-voltage cage. Gobs of
high-voltage tape straightened that out,
but there was no rest for the weary.
The IB3 socket began to spit miniature
lightning into the metal frame of the
flyback transformer.

Somehow ‘at this point we began to

REMINDER CHART

Clean chassis and tuner
Clean all controls
Width and blooming
Vertical sweep
Horizontal frequency
Sound clarity
Picture—all channels
Shadows

Cook

gooooooooag
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suspect there just might be something
causing it. A few fast resistance checks
revealed the 470,000-ohm limiting re-
sistor in the lead from the IB3 cathode
to the picture tube open. With no place
special to go the high voltage was spill-
ing onto everything! Replacing the re-
sistor eliminated the trouble.

Congratulations were passed around
freely and without further fanfare the
set was returned from whence it came.
However, we were not off the hook so
easily, for the customer called back
promptly. She told me that after about
a half-hour the sound became garbled.
Her complaint was justified. We went
out and found the TV performers speak-
ing excellent Martian. A new 6AL5 and
some discriminator trimming brought
the set back to this world. An audio
check could have easily bypassed this
expensive interplanetary episode.

Here in Philadelphia we have chan-
nels 3, 6 and 10. It follows then that
it might be sensible to see whether all
three are coming in properly. We
weren't always that sensible. For ex-
ample: a 10-inch Motorola came in with
no sound, no raster and the distinet
odor of rotten eggs. Following the plot
1 substituted my nose for my trusty
v.t.v.m. and tracked the odor to shorted
selenium rectifiers. They were replaced,
the picture popped back on and the
sound rallied loud. Everything looked
pretty good and the malingering smell
of hydrogen sulfide was gone. Then
with a glance at the checkout chart, I
went through the routine.

I cleaned all the controls and the
tuner. There was no width problem and
no blooming, the vertical sweep was
doing an excellent broomlike job and
the horizontal frequency was perform-
ing in stellar fashion. Then I checked
for all three channels. Number 6 was
there but, try as I might, neither 3 nor
10. But good fortune was riding at my
side—I discovered a 12AU7 acting the
role of local oscillator and mixer. It
was a poor substitute for the 12AT7
that the set had been designed for. The
tube swap restored the missing chan-
nels and we had saved a costly callback.

If possible we find it a good idea to
adjust the yvoke, focus magnet and ion-
trap magnet in the shop to remove all
corner shadows. One of the boys de-
livered a 12-inch Muntz that had re-
ceived a new yoke in our shop. The set
got the usual checkout procedure, but
this was done while it was lying on a
metal bench. After the delivery I
heard some mumbling from the tech-
nician about some difficulty he had in
centering the picture, but I didn’t pay
{00 much attention.

A few months later I returned to our
customer’s home on another service call.
The horizontal output tube had passed
away and a new replacement soon had
the set working again. Before I put the
back on I noticed a screwdriver care-
fully balanced on top of the focus coil.
I thought it was a good thing my tech-
nician was not a surgeon. He’d leave a
scalpel inside someone’s kidney. Right-
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eously I removed the implement. I
might have taken it from the custom-
er’s kidney, from the howl she let out.
Removing the screwdriver shifted the
picture about 4 inches, leaving a most
remarkable black margin.

Then I invested 20 minutes of at-
tempted centering. I ended up balanc-
ing the screwdriver in the same pre-
carious perch, and silently blessed my
service technician for his ingenuity.
Evidently the tool channeled some of
the magnetic lines of force from the
focus magnet, enabling the electron
beam to shift to the correct position. As
far as [ know the screwdriver is still
acting as part of that focus magnet.
If we had caught the condition in the
shop, a more professional approach
could have been used.

Cooking

The last thing we do to a completed
chassis, after all else is done, is play it
for at least 3 or 4 hours. This is in-
timately ecalled cooking. Cooking has
saved us much money on callbacks.

For instance, a 16-inch Philco was
tagged: “Arcing in the picture and then

A TV chassis re-
cently introduced
by the Canadian
Marconi Co. of
. Canada features a
tilt-back arrange-
ment for simplified
servicing. The
chassis is of the
vertical type and
is conventional in
all other respects.
A similar chassis
was announced
later by CBS-Co-
lumbia. Fastened
to the hase by two
hinged brackets
(top photo), the
service technician
can work on the
| chassis underside
and, when desired,
lower the unit to a
horizontal position
(bottom photo) for
topside servicing.
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EASY SERVICE FEATURE ON NEW TV

loss of raster entirely.” Quickly we lo-
cated an arcing 2-megohm high-volt-
age resistor and changed it. The arcing
stopped. The set was put through the
usual routine and then set on the shelf
to cook. About 2 hours later the raster
disappeared with a pop. An hour or so
of circuit scouring uncovered a cold
solder joint. It was on the cathode of
the 12AU7 horizontal multivibrator.
When the tube got really hot the ca-
thode bias resistor went out of action.

When the chassis is removed to the
shop, the TV service technician is under
a much heavier obligation than when it
is repaired in the home. The customer
has all kinds of wondrous ideas about
the miracles that are going to be per-
formed on her TV receiver in the “fac-
tory.” It is not good to encourage the
idea that a complete overhaul is going
to be performed but it is a definite as-
set to have her feel that it is your auto-
matic practice to clean and check along
with the repair. A spotlessly clean chas-
sis with an X’ed-in checkout card hang-
ing from it will never permit a TV set
owner to say, “Why, you didn’t do any-
thing!”’ END
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COVER FEATURE

The scene behind
the scene; operating
Jfactlities in a CBS

color television studio

HE cover photo, taken from the

rear of the control room in CBS

color Studio 72, gives a bird’s-eye

view of the technical operating and
staging areas. .

On the upper level, the technical
director (left) is seated at the switch-
ing console. He can select a camera
or film chain, test signal, remote feed
or a special effects feed by depressing
buttons. To his right is seated the show
director who issues orders to the camera
men and boom operators via an intercom
system. Instructions are issued to the
operating personnel on the stage by the
show director, technical director and
audio engineer via microphones.

The equipment below is the color
video console. To the left are the con-
trols for all telecine facilities which
include 85- and 16-mm film, and 35-mm
slide transparencies. To the right are
control units for cameras 1 through 4.

There is a color control technician
seated at each camera position to set
up each camera electronically so that
a high-quality color reproduction or
picture is produced. The major part
of his setup work is concerned with
viewing the camera picture on a black-
and-white video monitor. A final check-
out of the camera chain is made by
viewing respective color monitors lo-
cated above the operating position.

Seated at the center of this video
console is the color technical director
who is concerned with color match
between cameras as viewed on the color
line monitor, adequate lighting for
good-quality pictures and correct choice
of colors for good color reproductions.

On the left side of the video console
is a black-and-white slide reproduction
of a young lady and directly above it
can be viewed the same picture in color.
On both sides of this color picture is
a color bar display used primarily as
a test signal in matching both encoders
and individual monitors. Above these
color monitors, within the control room,

* Bngineer in charge of color, CBS Television,
New York.
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Similar to the cover illustration, this photo
gives a more detailed view of control room.

CONTROL ROOM By JOHN KOUSHOURIS*

is located a black-and-white presenta-
tion of the color test bars on a black-
and-white client’s monitor. It is impor-
tant today, since the majority of the
viewing audience has black-and-white
receivers, that we be concerned with
the black-and-white reproductions as
well as color.

The three-tube color cameras and
test pattern can be seen through the
control-room windows on the studio
stage floor. Between the cameras is a
gyrating test pattern. The upper chart
is used in registering the three color
channels in the three-tube color cameras.
In the center is a standard black-and-
white RETMA test chart. Linearity
and resolution are adjusted when the
camera is focused on this chart. In the
lower portion is a gamma chart consist-
ing of a series of 10 steps in the gray
scale from what we consider white to
black in television. Each channel is
electronically adjusted so that the red,
green and blue Image Orthicons track
uniformly from the black through the
intermediate grays to white. This is
done by turning a knob on a selsyn
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motor which rotates a remotely located
selsyn-motor-controlled iris. The lens
can be closed down or opened from the
video console and this is carried out
when the camera is trained on the
gamma chart. By making electronie
adjustments while we open and close
the camera iris, we correct any track-
ing errors.

The audio facilities in a color studio
are identical with those in monochrome
operations. The audio console (not
shown) is located to the left of the
technical director.

The audio racks are located behind
the audio console and they house the
audio amplifiers and jackfields. Adjacent
to the audio console, two record turn-
tables are installed for playing back
records and transcriptions. Directly
behind the turntables is an announcer’s
booth with excellent visibility of the
production console and video monitors.
Just as the video control technician
works with a camera man on stage, so
the audio engineer works with boom
operators and pushers in the staging
END

area.

Technicians adjusting the color cameras.
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COMPOSITE

SIGNAL

NDOUBTEDLY, you have read a
number of explanations of how
the composite video signal gives
us a normal television picture,

but how many of you have felt you
really understood any of those explana-
tions? The conventional method con-
sists of showing the entire signal and
then breaking it down into its compo-
nents. This leaves many questions un-
answered. A clearer and more complete
analysis can be made by building up
the signal from ordinary blanking
pulses.

When the sawtooth voltages are ap-
plied across the horizontal and vertical
deflection plates of a C-R tube, a pat-
tern or raster results because of the
constantly varying voltage between
each pair of plates. The height and
width of the pattern depend on the
amplitude of the sawtooth woltages;
the number of lines in the pattern is
determined by the sawtooth frequency.

And so it is with television—a saw-
tooth voltage (A in Fig. 1) with a
frequency of 15,750 cycles is applied
to the horizontal deflection plates of a
C-R tube. Its peak-to-peak voltage is
high enough to cover the entire width
of the screen. At the same time that
the 15,750-cycle sweep is applied to
the horizontal deflection plates, a 60-
cyecle sawtooth voltage (B in Fig. 1)
is applied to the vertical plates. The
resulting raster (pattern) is shown at
D in Fig. 1. The waveforms in A and
B are applied to the left and top plates,
respectively. The right and bottom
plates are grounded. Or you may have
a push-pull eircuit with voltages ap-
plied to both plates and a center point
grounded or brought to the high-voltage
supply.

Forming the raster

Point a is positive with respect
to ground, causing the electron beam
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to be pulled to the extreme upper left
corner of the screen (& at D). When
the sawtooth signal becomes negative,
at b, the beam is pulled toward the
extreme upper right corner of the
screen. At the same time, the negative-
going signal shown at B moves from
point g to p, causing the raster line to
be gradually pulled down to 4. The
time it takes the beam to go from «’
to b’ is known as the trace time. From
points b to ¢, the beam returns very
quickly to the extreme left-hand side
of the screen (b’ to ¢’). Because of this
speed, its effect on the formation of
the raster is negligible. The time it
takes the beam to go in a leftward
direction from b to ¢ is known as the
horizontal retrace time.

It is not desirable to see this retrace
since it would only interfere with the
picture. For this reason a horizontal
blanking pulse, applied to either the
grid or cathode of the picture tube is
used to cut off the tube during this
time. This blanking pulse is shown
at C.

Each succeeding line of the raster
is formed in the same manner until
point i is reached. At this point there
is zero potential on the left horizontal
deflection plate with the top vertical
deflection plate at its most negative
potential (point ¢ on line B). This
causes the electron beam to be at the
bottom center of the sereen.

After point h the vertical sweep goes
in a positive direction at a relatively
rapid rate, causing the beam to go from
the bottom to the top of the secreen
(vertical retrace) during which time
the horizontal sweep performs as usual.
The dashed lines at D represent the
vertical retrace. Just as the horizontal
retrace is not desired, so too with the
vertical retrace. It is eliminated by a
vertical blanking pulse (line C). Note
the extended duration of this pulse
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Analyzing the blanking, sync
and video portions of the

transmitted TV signals

By JESSE DINES

compared to a horizontal blanking
pulse.

Actually vertical blanking starts at
point f or s. This is done to make
absolutely certain that the vertical re-
trace lines are not seen. Vertical blank-
ing always occurs a short time before
retrace. The beam starts its climb to
the top of the screen after about 250.5
lines have been scanned. As a safety
faetor vertical blanking continues (to
point o or w) even after the beam
returns to the top of the screen (point
k or u).

It takes 262.5 lines to make the beam
travel from the top of the screen (point
a) to the bottom (point h) and then
to the top again (point k). This is
known as the first field. The second
field begins at point k’ because k is at
zero potential at the same time u starts
going in a negative direction. Since
the second field starts at the top center
of the screen, line m'—n’ must fall mid-
way between lines a’—b’ and ¢’'—d’. The
reason is that the distance between all
horizontal lines is equal. The falling
of one line between two others is called
interlacing—hence the term “interlaced
scanning.”

The completion of two fields is a
frame. Therefore, one frame equals
262.5 (first field) plus 262.5 (second
field) or 525 lines (including retrace
periods which do not appear as lines
on the raster). The vertical frequency
is 60 ecyecles. Thus 60 fields are pro-
duced every second to correspond to
the 60-cycle line frequency. The 15,750-
cycle horizontal sweep freguency is
obtained from 262.5 X 60 = 15,750 lines
per second.

The groundwork for the formation
of the composite video signal has been
established—and that is the explanation
of the waveform on line D in Fig. 1.
Various other pulses and signals are
added to form the final signal.

RADIO-ELECTRONICS
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VERT BLANKING

-

Sync and video signals

The composite video signal keeps
both the television transmitter and
receiver in synchronization, thereby
preventing picture rolling and tearing.
This is done by horizontal and vertieal
synchronizing pulses shown on line A
in Fig. 2. The horizontal pulses are
placed closer to the left side of their
blanking pulse than to the right. This
is done to make sure that the horizontal
retrace ends before unblanking takes
place.

The next step is the addition of video
intelligence to the composite TV sig-
nal (Fig. 2-b). Video signals of vary-
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a”-nomz BLANKING

Fig. 1, above and
left — Formation
of the television
raster.

Fig. 2, below—
The composite

video signal.
Blanking period
greatly exagger-
ated.

ing amplitudes appear between the
horizontal blanking pulses. By apply-
ing the composite signal in the form
it now has to the grid or cathode of
the picture tube, intensity modulation
of the beam will occur, producing video
intelligence on the raster. This intel-
ligence is at four color levels: white,
gray, black and blacker-than-black.
Small-amplitude video signals occur
near the white level, medium ones at
the gray and large signals toward the
black. Video signals never appear in
the blacker-than-black area which is
used solely for establishing synchro-
nizing level.
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No horizontal sync pulses occur dur-
ing the vertical pulse. Thus, to main-
tain horizontal synchronization the
vertical sync pulse is® separated or
serrated (Fig. 2-¢). The addition of
the serrations does not impair the
normal activities of the vertical blank-
ing and sync.

Horizontal sync pulse & (Fig. 2-¢) is
the last sync pulse to occur before
vertical blanking takes place one-half
line later. Since the horizontal oscillator.
of a television receiver is designed to
operate at 15,750 cyeles, it cannot be
triggered by pulses occurring at 2 X
15,750 or 31,500 cycles. Therefore,
when the oscillator is triggered by
pulse «, it will also be triggered by
equalizing pulses 2, 4 and 6 and serra-
tions /4 and 16 and equalizing pulses
7, 9 and 11, thereafter it is triggered
by the normal run of horizontal pulses.

During the second field horizontal
pulse y occurs before the vertical blank-
ing pulse appears. Because the distance
between pulse y and the first equalizing
pulse is one line, equalizing pulse !
will trigger the horizontal sweep. From
this we can see that equalizing pulses
8 and 5, serrations 13, 15 and 17 plus
equalizing pulses & 10 and 12 also
trigger the horizontal sweep. The third
field is the same as the first, and the
fourth the same as the second ete.

The chart indicates the durations of
all pulses. The equalizing pulses are

Time Duration
Wave Form in usec
Equalizing pulse 254
Yertical serrations 4.4
Horizontal sync pulse 5.08
Horizontal B'Iankinq pulse 10.0
Distance between serrations 27.3
Distance between = i B
horizontal sync pulses 317
Yertical sync pulse 7| T %08 -_
Vertical blanking pulse T 831333

one-half the width of the horizontal
sync pulses. The reason for this is two
fold: first, power output is saved at the
transmitter; second, separation of the
equalizing pulses from the vertical sync
pulse becomes comparatively easy since
the vertical integrator, which is used
to separate them, is a relatively long-
time-constant network. The serrations
—which are about twice the width of
the equalizing pulses—although nar-
rower than the horizontal sync pulses
do not substantially affect the inte-
grator network.

The exact width of the vertical blank-
ing pulse is not critical. The difference
between the value of 833 or 1,333 usec
is only a few horizontal lines which
are blanked out. The vertical blanking
pulse is about 100 times longer than
the horizontal blanking pulse, for it
takes about 100 times longer for the
electron beam to travel from the bottom
of the screen to the top than from the
right side to the left. END
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TV
SERVICE
CLINIC

Conducted by

JERRY KASS

OUND bars, as distinguished from
hum bars, are easily identified be-
cause they vary in number and
intensity in step with the modn-

lation of the audio signal received. Hum
from the heater filament or half-wave
B supply (60 cycles) will produce one
horizontal bar; hum from a full-wave
B supply produces two. The number of
horizontal sound bars appearing on the
picture tube secreen is equal to the fre-
quency of the incoming audio signal
at that instant divided by 60, the field
frequency. Thus, 10 horizontal bars in-
dicate an audio frequency of 600 cycles.
It follows that no sound bars appear
when no audio signal is being received.

Sound bars can usually be seen by
varying the fine tuning control thus de-
tuning the oscillator. This leads us to
one of the most common causes of this
trouble, incorrect oscillator alignment.
We can examine this more closely by
assuming a TV set is tuned to channel
2. At this setting the received picture
carrier will be at 55.25 mc and the
sound carrier at 59.75 me. With normal
operation the oscillator frequency will
be 81 mc (in a 25-mc i.f. receiver). This
produces two difference frequencies, the
sound i.f. at 21.25 and the video i.f.
at 25.75 mc, appearing as shown in Fig,
1-a in the 1.f. response curve.

If, however, the oscillator is at some
other frequency, say 82 mc, the sound
and video i.f.’s will each be 1 me high-
er, falling on the receiver’s i.f. response
curve as shown in Fig. 1-b. With the
i.f. carriers shifted, the sound carrier
falls within the passband of the video
signals and is amplified, producing hori-
zontal sound bars on the screen. A sec-
ondary effect of this defect is a loss of
amplification of low-frequency video
signals, causing a deterioration of the
picture’s background appearance.

In most receivers a slight oscillator
drift can be corrected by varying the
fine tuning control, usually capable of
varying the oscillator frequency through
a 2-me range. When the oscillator can-
not be corrected by the fine tuning con-
trol or when correction occurs at the
extreme end of this adjustment, the
tuner should be carefully realigned. If
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Fig. 1—Video and sound i.f. response.
Curve at a shows correct oscillator
tuning; b shows oscillator too high.

oscillator drift occurs on only one chan-
nel of a turret type tuner, the correc-
tion can usually be made by adjusting
the oscillator slug for that channel.

Sound ftraps

Another common source of sound
bars is misaligned sound traps—video
i.f. (Fig. 2) or 4.5 me (Fig. 3). Adja-
cent-channel sound interference is eas-
ily recognized since the bars do not fol-
low the sound accompanying the
picture on the screen. In addition, ad-
jacent-channel audio will usually cause
trouble on only one channel and even
then not all the time. However, inter-
ference from the 21.25-mc¢ sound if.
(of the above example) will usually be
seen on all channels all the time.

A sound trap can be quickly checked
by varying its resonant frequency while
observing the picture. Try placing a
single shorted turn of wire around or
over the trap. This raises the trap’s
resonant frequency. Place your hand
near the coil. This adds capacitance to
the circuit and lowers the frequency.
If all traps are properly aligned, doing
this will in each case increase the
sound-bar interference. If, however, one
of these tests improves picture appear-
ance, the traps should be aligned. In
most cases traps can be aligned by vary-
ing the slug and observing the picture.

Microphonics

This effect produces sound bars on
the screen as a result of mechanical vi-
bration of components. Tubes in the
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Fig. 2—Trap in video i.f. amplifier
cathode attenuates the sound carrier.

tuner, video i.f. or video amplifier are
frequently at fault. Vibrations set up
by the loudspeaker cause tube elements
to move, producing variations in inter-
electrode capacitances. Changes in ca-
pacitance cause shifts in frequency
(FM) which might appear harmless,
the video detector being fairly insensi-
tive to variations in frequency. How-
ever, in many receivers the response of
the video i.f. amplifiers and detector is
such as to produce slope detection of the
FM signal, permitting audio voltages
to enter the video amplifier. Because
microphonics are the result of mechani-
cal vibration, the intensity of the sound
bars in the picture will vary with set-
ting of the volume control.

A quick check for this trouble is to
remove the loudspeaker from the chas-
sis or disconnect the loudspeaker voice
coil from the output transformer and
substitute a suitable load resistor—5
ohms at 10 watts is about right for
most sets. If the loudspeaker vibrations
were at fault, the sound bars shouid
disappear even at high volume settings.
Tube vibration is not the only cause of
this trouble. Others are vibrations be-
tween leads, plates of capacitors and
changes in spacing between coil turns.

In cases of microphonics, substitute
a less microphonic oscillator tube,
strengthen the mechanical layout of
loose coils and capacitors—use coil ce-
ment, rubber damping pieces and other
means of increasing mechanical sta-
bility where possible. Keep all wires in
and around the oscillator circuit shoit
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Fig. 3—Sound trap in intercarrier set.
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and separated. Some manufacturers in-
stall a heavy lead shield around the os-
cillator tube, especially sensitive to mi-
crophonics.

Defective filtering

Another possibility occurs when the
audio voltage modulates the B supply
to the video circuits, causing variations
in brightness. This is generally caused
by poor filtering of the plate and cath-
ode circuits of the receiver’s audio out-
put stage,

At high volume there are large
swings in the plate current drain from
the B supply. If the plate and cathode
supply circuits are not properly filtered,
the B supply becomes “amplitude-modu-
lated.” Here again the intensity of the
bars will vary with volume control set-
tings. However, with the speaker dis-
connected and the amplifier working
into a dummy load, microphonic trou-
bles will disappear—filter troubles will
remain.

Horizontal instability

A Capehart television set has been
giving a great deal of trouble. Accord-
ing to my schematics, part of the
set follows the circuitry of the 3002
chassis and the rest follows the 3007.
The trouble is general sync instability
and results wn horizontal tearing. I
have checked just about every com-
ponent in the horizontal circuit. I real-
ize that this defect is wvery broad in
nature and could be caused by any of
many things. However, I would ap-
preciate your opinion on this trouble.
—N. B., Brooklyn, N. Y.

There has been considerable trouble
with sync stability in this chassis,
(CX-30) and many changes have been
made during the various production
runs. Since most of these changes dealt
with horizontal instability, check to
see that your circuitry (Fig. 1) con-
tains the following changes:

Remove the 1l-megohm resistor be-
tween the picture tube grid and B
minus and connect it from pin 3 to pin
4 of the 6HG6 d.c. restorer.

Disconnect pin 3 from B minus and
insert a 470,000-ohm resistor between
pin 3 and B minus.

Disconnect the .05-uf capacitor from
the junction of the 3,900- and 1,000-ohm
resistors in the 12AU7 (second video
amplifier) plate load circuit and con-
nect it to pin 3 of the 6H6.

Change the coupling capacitor from

I2SN7
SYNC aMPL,CLIPPER

OC RESTORER
SYNC CLAMP,

pin 2 to pin 4 of the 12SN7-GT sync
amplifier and clipper from 600 to 100
¢uf and remove the 850 puf bypass ca-
pacitor from pin 6 of this tube to B
minus.

From the junection of the 240-uuf and
the .002-uf capacitors between pin 6
of the same tube and pin 1 of the
128N7-GT horizontal oscillator and
a.f.c. tube, connect a 100-uuf capacitor
to B minus. Increase this ecapacitor to
200 wpuf if instability persists.

In most cases this should clear up
the trouble. If not, you will have to
check all components in the horizontal
oscillator and a.f.e. circuits and re-
place any that are ottf-value by more
than 10%. Check the output of the
sync amplifier for possible poor eclip-
ping. If the sync output is weak or
contains traces of video, replace this
tube and check all voltages and resist-
ance values in this circuit. Sync com-
pression could very easily be causing
the trouble.

Critical horizontal oscillator

A Motorola TS-118 has come in with
a very critical horizontal oscillator.
The very slightest rotation of the hori-
zontal hold control throws the horizon-
tal oscillator off frequency and the
picture breaks up. I have replaced all
tubes in the horizontal circuits and
have made a thorough check of all
components in these circuits. I was
doubtful about several resistors and
capacitors and changed them. In addi-
tiom, I replaced various filter capacitors
wn the B supply to these circuits but
have not been able to come up with the
trouble. Please advise me what to do
to locate and correct this trouble.—
W. S., Detroit, Mich.

The first order of business is to
determine whether the defect is due to
faulty circuit adjustment or ‘to com-
ponent failure. This chassis has been
unusually troublesome in the field with
respect to critical oscillator adjustment.
Try the following:

1. Short out the horizontal oscillator
coil. This can be done by shorting the
two pins of the receptacle on top of the
chassis. In some sets there will be a
terminal strip in place of the receptacle.

2. With the centering lever, move the
picture to the left so that the right
edge of the raster can be seen. Then
adjust the horizontal hold control to
about the middle of its range and note
the width of the blanking pulse—it

172 12AU7

10EM anD VIDEO AMPL

FROM IST
VIOEQ AMPL

470K

®B—BUS
rovesr | 0T T 0 0% o 0mosc wd
05¢ i N B-8US
Fig. 4—Syne circuit in Capehart set.
NOVEMBER, 1955

www.americanradiohistorv.com

TELEVISION

will appear as a gray bar at the right
edge of the picture.

3. Remove the short from the hori-
zontal oscillator coil.

4. Adjust the horizontal oscillator
coil until the same amount of blanking
pulse can be seen as in step 2.

With proper adjustment the hori-
zontal hold control should have a sync
range of approximately 180°. Should
the adjustment fail to improve the
situation, you will have to check the
horizontal oscillator ecireuit carefully.
This circuit uses a multivibrator with
a 14-volt peak-to-peak signal on the
input grid and a 40-volt signal on the
plate. You should measure 10 volts
d.c. on the input cathode and 11 volts
on the output cathode. The input grid
should read 2 volts, the output grid

12 volts. If any of your measure-
ments are radically different from
these, check that circuit carefully.

Weak sound

A model 9T147 RCA receiver on my
bench produces weak and slightly dis-
torted sound. All tubes from the sound
takeoff coil to the loudspeaker have
been replaced and are known to be good.
In addition, the sound i.f. transformer
and the sound discriminator trans-
formers have been aligned following
the imstructions in the RCA service
notes.

The customer complained that the
defect developed over a period of time
and 18 mow intolerable. I may have
massed a few components, but I believe
I have checked just about every resistor
and capacitor in the sound section. The
voltages checl reasonably close to those
specified in the manufacturer’s notes.
Yet despite all this checking I have
been unable to come up with the cause
of the weak sound. Would appreciate
any ideas you can gwe toward locating
the trouble—J. G., Orlando, Fla.

Considering the extensive checks you
have made on the sound section of this
set, a good possibility is that the trouble
lies in the two 94-puf capacitors in the
sound discriminator transformer. They
are connected in series across the sec-
ondary and when defective will reduce
the sound output and cause slight dis-
tortion. Also check carefully for loose
slug adjustment in the discriminator
transformer. When a slug is out of
line, it may be impossible to get opti-
mum adjustment. If you find any loose
slugs, align that coil very carefully
and cement it against detuning through
vibration.

One other common cause of the
trouble you describe is defective capac-
itors in the screen grid circuit of the
second sound i.f. transformer. They are
.0015-uf capacitors and part of the
screen decoupling network. When defec-
tive, these capacitors introduce degen-
eration in this circuit lowering the gain
of the stage and thus the sound volume.

Static discharge
This may not be a servicing problem,
but I am having a great deal of trouble
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from shocks when near any of several
spots on the front of my television set.
These shocks are usually accompanied
by a popping sound in the loudspeaker.
My recetver 1s a Silvertone chassis
100.208 and the shocks are similar to
those received when walking across a
rug and then touching a metal object.
The shocks come from the speaker
mounting bolts and from the picture
bezel. Although this trouble does not
affect the operation of the set, it is ex-
tremely annoying and I would like to
get rid of it. Please advise—P. R,
Loutsville, Ky.

I believe you can consider your prob-
lem of a servicing nature, and fortu-
nately the solution is comparatively
simple. The simplest method is to cover
all points that produce shock with any
of the wvarious high-voltage or anti-
corona dopes on the market. However
this cure is not always lasting nor com-
pletely effective because of insulation
breakdowns due to moisture and dirt.
A much more effective solution is to
connect all troublesome points together
and ground to some common point. In
your case connect a wire from the pic-
ture-tube bezel bolt to the speaker frame
and from the frame to the ground side
of the speaker voice coil.

Audio tube failure

A Sentinel model 401 came in with a
cracked 6ARS, the audio output tube. I
replaced it with a new tube and the
set worked perfectly. After about a
week I was called back by the customer
and found the tube I installed was
cracked. At that time I recalled that the
shield over the tube was extremely
tight, so I replaced the 6AR5 again
but left the shield off. This was several
months ago and I have received no
further complaints. Now another set
has come in with the same trouble, a
cracked 6AR5. It appears that leaving
the shield off and simply installing a
new tube is the solution. What I would
like to know is the importance of leav-
ing the shield off on the operation of
the set—L. R. Alemeda, Calif.

The tube shield over the 6AR5 in
some sets does fit very snugly, and even
the slightest of flaws in the glass en-
velope will cause the tube to crack when
it expands, due to the heat generated
by the 6AR5 elements. When replacing
this tube, leave off the tube shield. It
has virtually no effect on the sound,
and is used to hold the tube firmly in
the socket during shipment.

Defective damping

A model 17T4 G-E veceiver has the
following defects: white vertical lines
at the left side of the screen, extreme
squeezing at the right side, very poor
linearity. I have checked the video am-
plifier for ringing, but the components
and peaking coils appear in good order.
All voltages in the video amplifier seem
normal and the waveforms show mo
sign of anything wrong. I have also
checked all tubes in the horizontal
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sweep circuit including the damper
tube without success. Have I overlooked
something in the video amplifier or could
the trouble be in some other circuit?—
F. C., Houston, Tezx.

The symptoms you describe indicate
a case of defective damping and poor
linearity. The trouble is most likely
caused by a defective 0.1-uf capacitor in
the damper circuit. To be more exact,
it is probably the capacitor in the cath-
ode circuit. There is a remote possibility
that the defective capacitor is the unit
on the horizontal output tube side of
the linearity coil; however, this would
usually cause a reduction in width. One
other check would be in testing the
horizontal linearity coil and the 470-
ohm resistor shunting it.

Poor contrast

A Du Mont RA-166 has very poor
contrast and weak sound. Tube substi-
tutions have mnot helped but I noticed
the voltage at the cathode of the audio
amplifier is low, measuring about 40.
For a voltage distribution of this type
I think it should be about 100 wvolts;
however I am wunable to locate the
trouble. Everything checked in the low-
voltage power supply checks out O.K.—
M. P., Scranton, Pa.

It seems that you may have hit the
nail on the head with your theory about
the voltage of the cathode of the audio
amplifier. This voltage should be 150
or very close to it. Since you measure
about 40 volts at this point, it would
certainly result in poor picture contrast
and weak audio. The voltage at the
cathode of the 6W6-GT supplies the
plate and screen of the 6AU6 sound
1.f. amplifier, the tuner, bias to the sync
phase inverter and the screens of the
6CB6 fourth video i.f. amplifier and
the 12BY7 video amplifier. Most prob-

ably you will find a leaky .02-u4f coupling
capacitor between the 6 AT6 and 6W6-
GT audio amplifiers. This will lower the
voltage to the points mentioned above
and reduce the contrast and volume. If
this capacitor is not defective, check for
interelectrode shorts in the 6W6, 6AUS6,
6CB6 and 12BY7 by substitution and
check all resistors and capacitors in or
associated with the cathode ecircuit of
the 6\W6-GT.

Rebuilt picture tube

A Sentinel receiver came in with a
compluint of a very weal: picture. A
check revealed that the cathode emis-
sion was low and I replaced the tube,
a 21MPJ. In about 2 weeks the customer
called and said the focus control wus
defective. I found the screem to be
completely blurred and checked th
focus circuit. All voltages were in order
and further checks showed that the
picture tube was gassy. I then noticed
that there was a large bulge on the
neck of the tube. The tube was appar-
ently rebuilt but the distributor insisted
it wasn’t. The tube was a G-E and 1
would like to kmow if G-E would sell
a rebuilt tube as mew.—M. M., Hemp-
stead, N.Y.

Most probably this tube was renecked
rather than rebuilt. In many cases it
is necessary to use different type glass
in the bell or flare and in the neck. In
this case the joint is made at the glass
manufacturer even before the tube is
shipped to the tube manufacturer.
There are many instances where necks
are broken in the production line either
at the glass or electronic manufacturer.
Here again the annealing process will
leave a bulge or indentation. This prob-
ably happened if your tube was factory-
sealed from G-E. These renecked tubes
must meet all quality control tests at
the factory. END

FLAT TV PICTURE TUBE

This recent development was the sub-
jeet of much discussion by spokesmen
for Willys Motors and Hoffman Elec-
tronics at the recent Western Electronics
show and convention in San Francisco.
Ross Aiken, developer of the flat TV
tube for Willys Motors, stated that his
tube, only a few inches thick, worked
on an electrostatiec principle and would
use far fewer components in its cir-
cuitry than present-day picture tubes.
The Willys’ flat TV tube makes use of
parallel transparent deflection plates.
By controlling the voltage on these
plates, a very small focus area can be
achieved with high definition and
considerable brightness. Mr. Aiken re-
fused to comment on when the tube will
be ready for commercial television.

Leslie Hoffman, president of Hoffman
Electronics, confirmed that his company
was experimenting with the flat tube
for application in color TV. Hoffman
has developed a two-gun color tube for
military use having red and blue guns
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and is currently preparing a three-gun
tube. The new flat tube works on a prin-
ciple originally developed by Baird in
Britain. The new three-gun tube would
add principles developed by Geer, who
is now working with Hoffman.

A thin transparent screen is mounted
just behind the clear face plate of the
tube. The green phosphor is coated on
the front of the screen. The rear sur-
face is composed of a series of ridges
(like pitch roofs, too small for the hu-
man eye to view, running up and down
the screen). One side of each of these
ridges is coated with the blue phosphor,
the other with the red. The red and blue
guns are placed slightly behind and at
the sides of the screen so that the elec-
trons from the red gun strike only one
side of the ridges; those from the blue
strike the other. The green gun projects
its beam on the front of the screen from
a point slightly ahead and up, or from
the side. The tube would probably be
less than 6 inches deep.
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HE Old-Timer snapped the case

of the portable shut, tuned in a

station and ran the dial of his auto-

transformer up and down one last
time. Noting that the set still played
at a line voltage of 100, he turned it
off with a grunt of satisfaction. As he
wrote out the job ticket, a noise from
outdoors made him look up. He grinned
at the sight which met his eyes. In
front of the shop sat a sedan, and
visible above the seats were two very
loud socks, topped by a pair of laceless
loafer shoes, one of which was threat-
ening to come adrift entirely from its
wild gyrations. Shelving the portable,
the Old-Timer sauntered to the door.

Peering into the ecar, he inquired,
“Having difficulties, Junior?” From
under the instrument panel emerged
the red, perspiring face of the Young
Ham, his assistant. Running grimy
fingers through his crew-cut hair, he
gasped, “l can’t get this blamed radio
out! It’s jammed up there!”

“Wait a minute. Lemme in there,”
said the Old-Timer. As the Young
Ham managed to attain an upright
position, the Old-Timer slid under the
dash with the ease of long years of
practice. There was a muffled grunt,
and he came out with the set.

“How in the dickens did you get that
stubborn thing out?” asked the Young
Ham. “I couldn’t get it past that
heater.”

“Takes both brains and experience,
m’ boy,” grinned the Old-Timer. “No,
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'EM IN ...

... OR TAKE "EM OUT

The Old-Timer passes out
plenty of hot tips to his
young helper on the art
of servicing radios

on the back of his neck

lemme, show you. Y’ don’t even have
to go downstairs to get this one. Look
here.” He sat upright in the center of
the seat, reached under the dash and
easily slipped the set back into place,
then removed it again. “See? Just
push it back, turn it on edge, raise it
up past the holes, then drop it down
and out. Simple.”

“I get it now. Whew! Wish you’d
come out quicker. I thought it was
stuck there for good!” puffed the Young
Ham.

“Well,” said the Old-Timer, “It’s
mostly experience. I was just kiddin’
you about the brains. Howsoever, there
is a lot you can do with a little brains,
and maybe save yourself a lot of worlk,
takin’ ’em out. The question is whether
to leave ’em in an’ try to fix ’em or
take ’em out right away. That’s where
the brains come in.”

“What do you mean?” asked the
Young Ham. “I thought you told that
guy the other day that there wasn’t
much you could do to a set, while it
was still in the car.”

“Yep, I did,” admitted the Old-Timer.
“However, if you’d heard all the con-
versation, you’d have known I was
talkin’ about a complete alignment job.
He wanted to know if I could ‘tune a
set up’ without takin’ it out of the
car. Told him no, I'd have to take it
out. Y’ see, I know that bird. He’d
been workin’ on th’ if. trimmers.
Reason I say that, he never had a radio
that he didn’t try to align at one time
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or another. I’ve made more money off
of him realignin’ sets he’s messed up!
Whoo! I’'m just waitin’ for him to git
a TV set!”

“That’ll break him, won’t it?”’ laughed
the Young Ham.

“Well, I doubt it,” said the Old-
Timer. “It’s hard to break that kind
of guy, but let him alone. He’s a good
source of service income. More power
to him. I sent him a set of little screw-
drivers for Christmas last year! That
ain’t fixin’ this set, though. Gimme the
symptoms again.”

Case of the local receiver

“Well, it gets KENA fine.
get any out-of-town station,
doesn’t have enough ‘blow.””

“Hmmm. Lessee here.” The Old-
Timer removed the lid of the set as
it lay in his lap. Consulting a small
diagram pasted insecurely to the cover,

It won’t
and it

he selected a small tube. “Here. Take
this in and test it.”
“0.K.” The Young Ham galloped

into the shop, clutching the tube. He
returned in a minute, carrying a new
tube in its bright box. “It was dead.
How’d you know?”

“Just a minute,” said the Old-Timer,
inserting the tube, and pulling the hot
lead and antenna far enough out to
connect the set, still in his lap. He
turned it on and, when it warmed up,
it roared loudly. He turned the dial
from one end to the other, picking up
several stations.
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The Young Ham replaced the set,
sitting upright in the seat as the older
man had done. He grinned. “That’s a
lot easier. Why didn’t you show me
this long ago?”

“Did. Several times, as a matter of
fact. You just didn’t remember it.
You got a man-sized forgettery, young
feller!” said the Old-Timer. “Where
the brains come in in this part of it is
in figurin’ out just how to take ’em
out, and what you’re gonna have to do.
Take a minute or two to look ’em over,
careful, and most of ’em will come out
pretty easy.”

“That’s just one man’s opinion,”
sourly said the Young Ham. “They're
all hard, for me, seems like.” He paused.
“Hey, wait a minute. How did you
know that tube was dead?”

“Didn’t,” grinned the Old-Timer.
“Just thought it might be. You see,
the set was playing, at least on that
one station. That cleared the power
supply, speaker and almost everything
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else, including the oscillator tube. The
very low volume, and the fact that it
wouldn’t get anything but local made
me suspect the r.f. amplifier was dead.
That was the tube you checked. See,
there was just enough signal leaking
through the dead stage to let it play
on that one. Anything else wouldn’t
have come through. Catch?”

Antenna possibilities

“I catch, now,” said the Young Ham.
“If one acts like that, check the r.f.
tube.”

“First,” said the Old-Timer, “there’s
several other things that could cause
that, like a leaky antenna, open antenna
coil, mistuned antenna trimmer and so
forth. Anything that will kill all the
gain of the r.f. stage. The tube was
the easiest thing to check. Actually,
you might have checked the antenna
trimmer to see if it had a peak; a flat
trimmer means trouble, like a bad
antenna or open lead-in cable. Now,
how about checkin’ for some of those
other troubles, if that tube had turned
out all right?”

“Well, T could pull the antenna plug
and check it with the ohmmeter.” He
looked up at the top of the car and
recited, “Very low resistance from pin
of plug to antenna rod itself; very
high resistance or absolutely open from
antenna to chassis; dead short from
plug-shell to chassis.”

“Correct, turn the page,” said the
Old-Timer. “Now, give me some other
troubles that you might find in the
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antenna and what would you do about
Yem.)l

“A leakage in the antenna insulators
will cause a loss in volume——"

“And also, believe it or not,” inter-
rupted the Old-Timer, “added pickup
of engine noise in some cases. So, if
you get a hard case of engine noise, try
a new antenna temporarily.”

“Yeah, you mean hold it by the
insulators and stick the rod out of the
window. That’ll tell you for sure if
it’s the antenna.”

“Right,” said the Old-Timer. “Best
thing for any trouble like that, leaks
and so forth is to replace the antenna.
Your customer will be a lot better
pleased in the long run. Besides, it’s
dern near impossible to make a satis-
factory repair to a leaky antenna, that
is, make it cheaper than a new antenna,
as cheap as they are nowadays. Good
antennas, too, I mean.”

Check list for auto radios

The Young Ham had pulled out his
little loose-leaf notebook and was busily
writing down his own brand of short-
hand notes as the Old-Timer talked.
Finishing with “sub. ant if trim no
pk,” he closed the book.

“Wait a minute,” said the older man.
“If you're gonna write this down, let’s
do it right. Make a check list of things
to do, before you pull a car radio. Head
it—let’s see—diagnosis of trouble in
car. Ready?” The Young Ham nodded.
“First, see that the set lights up. Look
at the pilot light, or the tubes if you
can see ’em. If it isn’t getting power,
check the fuse, fuse lead and holder,
and the connections. See that it’s clean,
too. Found a fuse once so dirty that
it actually had 4 volts drop across it.
Set was a little weak, too. So, be sure
you’ve got your 6 volts to the set, as the
first test of all. Next, if she lights
up and you ecan’t hear the vibrator
buzzin’, what’s wrong?”

“Vibrator dead,” stated the Young
Ham, confidently. “Replace it.”

“Maybe,” said the Old-Timer, “maybe
not. Most of the time, yes; but not
always. There’s no such thing as a
sure thing in radio. Remember that.
What we do is figure out where the
trouble’s at, then check things ’til we
locate it. You might have a bad socket
or even a bad switch; some sets use a
double-pole switch, one side of which
switches the vibrator.”

“So, you have to know which switch
is which?”’ asked the Young Ham
solemnly.

“I'll smack you!” warned the Old-
Timer. “One more corny and you’ve
had it.” The Young Ham elaborately
straightened his face and poised the
pencil. “Yes, Master.”

“Sometimes you get a loose lead on
the vibrator ‘A’ choke,” explained the
Old-Timer. “They almost all use a
heavy choke in the vibrator lead for
hash filtering, and a bad joint there
will heat up and break loose. Then
sometimes you get a bad fuse socket
for the same reason. Dirty. Lots of
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the older sets like Buick, Olds and some
Chevrolets have trouble with that.
Them’s shop jobs, though. We’'re talkin’
about troubles you can spot in the car.
All right, you’ve found a dead vibrator
and replaced it. If it works, fine. If it
sounds funny, like it was laborin’ or
runnin’ on an overload, shut it off ang
get the bench multitester. It's got a
10-amp range, so check the current
drain. If you’re pulling more than 7
or 8 amps, better pull the set; chances
are you’ve got a bad buffer condenser.
If you want to make a diagnosis in the
car, while you’ve got the meter out
here, pull the rectifier tube and check
from plate to plate on the rectifier tube
socket then from each plate to chassis.
You see, your buffer is connected right
across the secondary winding on almost
all sets and, if you get a reading of
200 or 300 ohms from each plate to
ground, each half of the transformer,
and then get a reading of only a few
ohms from plate to plate, you’ve got
a shorted or leaky buffer. In fact, your
plate-to-plate reading should equal the
sum of the other two readings. See
here.” And he sketched rapidly on the
back of an envelope. ‘“Here’s your
secondary, and here’s the buffer. You
can see how those readings should be.
Now! Your vibrator’s buzzin’, but still
no sound. You can see the tubes light-
ing up. You reach in and pull the audio
output tube out. If you get a ‘pop’ in
the speaker, O.K. If not, you might
take the volt-ohm-milliammeter and
check to see if you’ve got any plate or
screen voltage on it. If not, look and
see if there’s an 0Z4 rectifier tube in it.
If there is, check it and probably
change it. If you get plate voltage and
you’ve got a pop in the speaker, then
go back to the antenna, pulling each
tube in turn; the second detector, the
i.f. amplifier, the mixer and finally the
r.f. amplifier. Somewhere along the
line you’ll find one that won’t pop, and
there’s your trouble. Check or replace
the tube and, if that doesn’t get it, pull
the set.”

“I had one the other day with a fuse
blown. When I put in a new one, it
went to playing all right,” said the
Young Ham. “What blew the fuse?
I checked for shorts and couldn’t find
any. I let the man go with the set and
only charged him with the fuse.”

“That’s right,” approved the Old-
Timer. “What that probably was, when
a vibrator gets a little age on it, enough
to let the points get a little dirty,
sometimes they’ll stick momentarily
and blow a fuse. Then, when you put
in a new fuse, they’ll go right off like
nothing had ever happened. Only way
you can catch them is to take ’em in
on the bench and put the oscilloscope
on ’em. That’ll show anything like
that up right away.”

“What if they don’t want to wait?”
asked the Young Ham. “Most all car-
radio customers seem to be in a terrible
hurry, anyhow.”

“Well, there’s nothing you can do,
then. Just teil ’em you think it’s their

RADIO-ELECTRONICS
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vibrator, sell ’em a full box of fuses
and send ’em on their way. Explain
to them that the vibrator will probably
start to blowing fuses pretty fast and
then’s the time to replace the vibrator.”

“You can see that on a 'scope pat-
tern?”’ asked the Young Ham.

“Sure can,” replied the Old-Timer.
“In fact, we ought to take a ’scope
check of every auto radio that gets to
the bench, just for luck. You can sure
spot a lot of trouble before it happens,
that way. Likewise, you can sell a lot
of badly needed vibrators, too. Cus-
tomers mostly think that if a vibrator’s
buzzin’, it’s all right. If you can show
‘em what a ragged, jumpy pattern
their old vibrator makes and what a
nice clean square-wave pattern a new
one makes, lots of times you’ll get to
replace one—and save them a service
charge and you a service job. Takes a
little diplomatic explainin’, though.”

“What else can you do in the car?
Isn’t that about all?”’

“Gosh, mno,” said the Old-Tiner.
“There’s a mess of things you can do
if you want to. Now, about these newer
sets, the two-piece jobs, like the gals’
bathin’ suits, except they’re bigger.
Sometimes you can get by only pullin’
one unit, except when the dead part is
on top. One thing you want to watch,
though, if you do pull half of one of
them, watch those ‘ambiguous plugs.” ”

“Huh?”

“An ambiguous plug, Junior, is one
you can insert into its socket just as
easy right or wrong! In fact, it seems
to be a little easier to get ’em in wrong
than right! They put ’em in some of
the dernedest places, too. Does look
like they’d put ’em where you could
see 'em when the set’s in the car, but
they don’t, so we’ve got to look out for
’em. One way and about the easiest, I
guess, is to plug ’em in before you slide
the unit up into place. That way you
can at least see what you’re doing.”

“Plugs, look out for. Anything else?”

“Yes, there’s speakers. Car-radio
speakers are subject to lots of troubles,
being exposed to all the dust, dirt and
vibration that they are. Dragging cones
and sometimes even stuck voice coils,
open voice coils and the like are common
troubles. Lots of sets mount the speak-
ers above the set, in a dash grille like
this one, and you have to pull the set
to get it out. Good idea to check the
tone of the speaker before you put the
set back in, if it’s at all possible. Might
get to replace the speaker, too. Lots
of times if you can show the customer
what a heck of a difference a new
speaker will make he’ll buy it right
away. ’Nother thing; on these little
underdash sets, like we’ve got in the
truck, those little 4-inch speakers give
quite a bit of trouble and they’re pretty
tinny to start with. If you find one of
them in a car like this, for instance,
try sellin’ him a new 7 x 9 oval speaker
to mount in the regular place in the
dash. No trouble to hookin’ ’em up and
they’ll sure make a big difference in
the tone of the set.”
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“Speakers—check. Now, what else is
there about car radios that I ought to
have in my book?”

Off-the-list items

“Lots of things, Junior, lots of things,
but that’s just about enough for the
present. After you get ’em on the
bench, that’s a different story. A car
radio is just about the same as any
other when you come down to it. If
you know your circuits, you won’t have
too much trouble. One thing you want
to look for, when you're testing ‘em,
current drain. That’s what that little
ammeter on the car-radio test panel is
there for, and it’ll tell you more about
a car radio in a minute than you could
find out any other way in two hours.
If you see a drain of around 10 amps,
for instance, on a set that shouldn’t
draw but 8, look out for a leaky buffer
or filter condenser or maybe a shorted
last audio coupling condenser or a
shorted tube. Turn one on and it draws
only 3 amps, and there you are again.
Probably a bad rectifier tube or open
choke.

“Also, remember the other day I
fussed at you for hookin’ up the outside
antenna to that car radio you were
checkin’? I took it off and made you
use that little 4-foot piece of wire with
the antenna plug on the end? Reason
was, like I told you, a car radio has
to be awful dern sensitive and, if you
check it on a long antenna, it’ll give
you all kinds of false indications. The
thing has to work on a tiny little 3-foot
rod. If you can get it to play O.K. on
that, it'll play fine in the car.

“Another thing, you’ve gotta be very
careful of your alignment work on car
radios. Most of ’em are pretty high-
gain stuff, around the if.s and r.f.
coils and so forth, and they’ve got to
be very carefully tuned up. If you’re
gonna get the most out of ’em, you’ve
really got to be on the ball with your
alignment. Watch out for ‘flat” trim-
mers in the if.,, too. A trimmer with-

out a peak means trouble and loss of |

gain in that stage somewhere, and
you’d better find it if you want the set
to play at all when you put it back in
the car.”

“And I might say that there are few
things that make me any madder than
putting a car radio back in the car and

then finding out that it won’t play!” = ;

said the Young Ham.
“’Tis true, ’tis true,” smiled the Old-

Timer. “I remember what a fizz you!

got in when you had to pull that Buick
set last week twice!
result of a little lack of checkin’ up on
i.f. intermediate frequencies,
it?”

“I guess so,” admitted the Young
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Ham. “Who ever heard of a radio with
a 370-ke if. stage?”

“You have, right now,” said the Old-
Timer, “and let that be a lesson to you.
Never take an if. for granted! Look
it up in the book before you start.
That’s what we got all those manuals
for, by gosh. Car radios will run mostly
to 455- or 262-ke i.f.’’s, but once in a
while you’ll come across a different one,
so watch out. Be dern sure you’re using
the right one. Well, come on. I've got
to go out to Dyas Barry’s and see
what’s makin’ his TV picture wiggle
sideways. Better gitta cuppa cawfee
before we go, hadn’t we? Huh? I
said—” He looked out the car door to
where the Young Ham was, standing
near the corner, motioning for him to
hurry. He relit his pipe, and ambled
off up the street. END
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Adapting the AC-DC for
INTERCOM operation

== [ two-way intercom is daily find-
ing a place in more homes us
new uses are found for this handy
electronic gadget. It is ideal for
short-distance communication and mon-
itoring work such as remote-control
baby sitting.

This two-station system consists of
a remote station containing a PM speak-
er connected by cable to the master
station which has its own PM speaker,
a power supply and two or more stages
of amplification. The master station
accounts for most of the cost of buy-
ing or building the system, but we can
eliminate this expense by taking ad-
vantage of the fact that all a.c—d.c.
radios contain in slightly different form
the necessary items for a master sta-
tion. With some added wiring and a
three-position switch, we can change
the a.c.—d.c. radio into a versatile in-
strument that gives us a choice of
radio, intercom or remote-speaker radio
operation.

Fig. 1 is a partial schematic of a
1946 Admiral table radio that has been
converted for use as a radio—intercom

s2 Sl
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Putting that table model to work
as a radio, radio with remote

speaker, intercom

By RALPH T. GUARENTE

combination. Except for tube types and
capacitor and resistor values, it may
be adapted for changing any modern
a.c.—d.c. set since they all use basically
the same circuit. The wide variety of
makes and models makes the proposi-
tion an interesting one since it offers
wide latitude for individual design.

Intercom circuitry

The only requirements for the input
transformer are that it match the voice
coil impedance and have a turns ratio
of at least 1 to 50. An ordinary single-
ended output transformer from an old
radio may be used. Components C1 and
R1 are used to match the secondary
impedance to the grid of the input tube.

All necessary changes in the orig-
inal circuit are made in the first if.
stage. Here we interrupt the radio
signal and inject the intercom voltage
on the grid of the i.f. tube. Doing this
involves changing the i.f. tube into an
audio amplifier. It is possible to inject
the input directly on the grid of the
first audio tube; however, due to the
low input level from the PM speaker,

3 WIRE CABLE
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The speaker and remote station.
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REMOTE

a stage of preamplification is usually
necessary.

The type tube used as the i.f. ampli-
fier will greatly affect the gain obtain-
able. In general, i.f. amplifiers are of
two types—the remote-cutoff pentode
such as the 12SK7 or 12BDS6, the sharp-
cutoff pentode of the 12S8J7 tyvpe. The
12SJ7 is preferable because of its small-

signal amplifying qualities.
In either case, the problem is to
select the correct value for R2, the

plate load resistor, to obtain maximum
gain. Careful consideration should be
given to this problem. Since the rest
of the circuit is fixed, any additional
gain required must come from this first
stage. An approximate value of the
load resistor may be obtained from the
RCA tube manual. This value will not
be exact because the primary of the
i.f. transformer is connected from plate
to screen on the tube, causing 1t to
act as a triode at audio frequencies.
Once an approximate value has been
established, the trial-and-error method
may be used to obtain optimum per-
formance.

SPEAKER
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Function switch S1 controls which
of the three modes of operation is to
be used. The first and third positions
of S1 have been shorted in all but one
section. This section connects the radio
cutput directly to the remote station
when in the third position. If the re-
mote-speaker feature is not desired,
simply omit all wiring to the third
position of the switch in each section.
Switch 83 (Fig. 2) is a pushbutton
type and is normally in the listen posi-
tion. This arrangement permits control
of the system at the master station.
When S2, a d.p.d.t. toggle switeh, is
thrown to the talk position, the master
station may be used for straight mon-
itoring from the remote location. Plac-
ing 82 in the listen position, we can
call from either station. Other systems
may be used and additional speakers
may be brought into the system if
desired. The three-wire plastic-covered
cable in Fig. 2 is relatively inexpensive
and has a low loss at 150 feet.

Mechanical layout

Like the set shown here, most five-
tube table radios are mounted in plastic
cabinets. They are generaly large
enough to mount the selector switch and
talk—listen switch conveniently. If pos-
sible, they should be mounted on the
top or side as far from the converter
as possible to avoid pickup. To anchor
the rotary selector switch, it is best
not to tighten the shaft nut against the
plastic. A better arrangement is to
remove one of the assembly screws
and replace it with one long enough
to protrude through a hole in the cab-
inet. This will keep the switech from
slipping.

It is always a good idea to keep lead
wires as short as possible. If there are
no openings on the chassis near the
switches, drilling a few holes under
the selector switch will provide a direct
path for most of the wires. The
remote-speaker housing does not have
to be an elaborate affair if it is mounted
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7} receiver converted for intercom use.

Parts for intercom operation
|—5-megohm resistor; |—R2 (see text);
400-volt capacitor; |—4-section 3-position
switch; |—d.p.d.t. switch; |—pushbutton switch;
l—input transformer, 1:50 turns ratio (Stancor
A-4744 or equivalent); |—4-inch PM speaker; |—
150-foot length of 3-wire cable.

1—0.1-pf
rotary

in an inconspicuous spot. The one illus-
trated here was made for outdoor use.
It has plywood sides and back, with
copper screening in front. It is usually
a good idea to clamp the cable to the
cabinet to avoid pulling the terminal
connections loose when moving the
station.

Bear a couple of points in mind
when converting a set for intercom
work. If the output transformer has
been mounted on the speaker, as it
was in the set used here, there is a
good chance the voice coil will interact
with the transformer winding, setting
up feedback. To avoid this, file the
rivets holding the transformer to the
speaker and remove it. There is usually
a convenient spot on the chassis top
where it can be remounted.
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Rear view shows interconnections.
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CHASSIS TERM BOARD

FFig. 2—Remote-speaker circuitry.

wiring S1, the wiper for the input con-
tacts must be wired to the ground side
of the secondary on the first i.f. trans-
former. Any direct connections to the
grid of the tube will ground the if.
signal in the radio position.
Performance data has been omitted,
since they will vary with different mod-
els. In some cases, it may be desirable
to have a less sensitive device. A poten-
tiometer connected across the secondary
of the input transformer may then be
used in place of R1, as a volume control.
For monitoring work it is necessary
to keep a constant check on the system.
For this purpose, an ordinary clock
placed near the input speaker will
provide a constant source of signal to

When check operation. END
REMOTE SPEAKER
HOUSING
3 WIRE CABLE
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Action

and

of the
OBNG6

HE 6BN6 gated-beam discrimina-
tor, now widely used in the sound
sections of TV sets, is not as wide-
ly understood.

The 6BN6 is generally used as an FM
detector, the diseriminator action being
based on the unique properties of this
vacuum tube. The ecircuit provides a
number of advantages: it permits a re-
duction in the number of tubes (and
associated circuit components) in the
sound section of the TV receiver; no
detector transformer is needed, reducing
costs and simplifying alignment; it
provides good noise rejection—pulse
type noise is minimized since the time
constant in the grid circuit of the dis-
criminator can be made very small.

A sketch of the 6BN6 is shown in
Fig. 1. The tube contains a cathode, two
grids, an accelerator element and a
plate. A circuit using the 6BN6 is shown
in Fig. 2.

The incoming frequency-modulated
signal is applied to both grids. The
construction of the tube is such that the
phase of the FM signal on one grid is
different from the phase of the signal
on the other grid. The phase difference
—measured in degrees—varies with the
frequency deviation of the FM signal
at that instant. The amount of plate
current that flows in the 6BN6 depends
on the two grids. The frequency devia-
tions of the incoming signal are thus
converted into corresponding amplitude
variations in the plate current, restor-
ing the original audio signal. The fre-
quency characteristic of the audio sig-
nal needs no restoration since it was
never lost—i.e., the rate of change of
the frequency deviations of the incoming
signal is the same as the rate of change
of the amplitude variations in the 6BN6
plate circuit.

6BN6 discriminator action

Let’s consider the circuit action more
closely. The plate and accelerator ele-
ments are operated at a positive po-
tential with respect to the cathode. The
grids are known as the Wmiter and
quadrature grids and function some-
what like the control and suppressor
grids, respectively, of a pentode. Both

WWW. americanradiohistorv.com

RADIO

ATED-BEAM DISCRIMINATOR

application

are connected to tuned circuits resonant
at 4.5 me.

Electrons leaving the cathode are at-
tracted to the positive accelerator.
Whether or not some of the electrons
will pass on through the accelerator to
the anode depends on the signal voltage
on the limiter grid. If this grid is a
few volts negative, electrons will be re-
pelled toward the cathode and will fall
onto the inner surface of the accelera-
tor, returning to the cathode by way
of the B supply. If the grid potential is
less than a few volts negative, electrons
will pass through the accelerator and
head for the plate.

On its way to the anode, the electron
stream encounters the quadrature grid.
If the negative potential at this grid is
above cutoff, the electrons will pass
through it and strike the plate; if the
negative potential is at or below cutoff,
the electrons will be repelled to the ac-
celerator anode. Thus, for plate current
to flow, both limiter and guadrature
grids must be above cutoff. The two
grids can thus be considered as gates.
Both gates must be open if electrons
are to reach the plate.

Before we consider this gating action
in greater detail, we should discuss the
nature of the plate current flow in the
6BN6. The cathode bias developed by
the 6BN6 sets the operating point of
the tube midway between plate current
cutoff and saturation. The negative and
positive swings of the relatively small
4.5-me signal applied to the limiter grid
drive the tube alternately to plate cut-
off and saturation. The electron stream
flowing past the limiter grid is, as a
result, virtually a square wave. The
repetition rate of these current pulses
is the same as that of the incoming FM
signal.

The length of time that plate current
flows—and it is this time duration on
which the width of the square-wave
pulses depends—varies in accordance
with the phase difference of the signals
on the limiter and quadrature grids.

A time or phase lag exists in a tuned
circuit between the voltage applied to
the circuit and voltage built up in the
circuit. In the case of the quadrature

RADIO-ELECTRONICS
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grid tuned circuit, the applied voltage
is the one fed from the limiter. (This
voltage is transferred to the quadrature
grid by space-charging coupling between
the grids. Such coupling is similar to
the coupling that would exist if a small
capacitor was connected between the
grids.) The voltage built up in the
quadrature grid tuned circuit lags the
applied voltage by 90° (at resonance).
It therefore lags the limiter grid volt-
age by 90°.

The varying phase relations of the
signals on the two grids are indicated
in Fig. 3. When the incoming signal is
exactly 4.5 mc, the signal on the quad-
rature grid lags the limiter grid signal
by approximately 90° (Fig. 3-a). The
addition of the signal voltages on both
grids is such, at this time, that the
6BN6 will conduct only during the in-
terval of the cyecle indicated by the
shaded area. During the rest of the
input signal cycle, the sum of the two
signal voltages produces too negative
a net bias to permit plate current flow.
Approximately 50% of each square-
wave pulse of current (Fig. 4-b) that
flows past the limiter grid will actually
reach the plate under these conditions.

When the frequency of the incoming
signal goes above 4.5 me, the quadra-
ture grid parallel-tuned circuit becomes
capacitively reactive and the signal
voltage on this grid lags the limiter
grid signal by less than 90° (Fig. 3-b).
The time interval during which plate
current will flow becomes smaller since
the addition of the grid waveform volt-
ages at this time is such that the bias is
brought out of cutoff during a smaller
part of the incoming signal cycle. As
a result. the width of the current pulse
decreases (Fig. 4-a) and the average
plate current drops. Less than 50% of
the current flowing between cathode and
limiter grid reaches the plate at this
time.

When the frequency of the incoming
signal drops below 4.5 me, the quadra-
ture grid signal voltage lags that on the
limiter grid by more than 90° (Fig.
3-¢). The addition of the grid waveform
voltages now brings the bias above cut-
off for a larger part of the incoming
signal cycle, permitting plate current to
flow for a longer time. The width of
the current pulse waveform therefore
widens (Fig. 4-¢) and more than 50%
of the square-wave current flowing be-
tween cathode and limiter grid reaches
the plate.

The relation between the frequency
deviation of the incoming signal and the
average plate current is fairly linear—
that is, the change in average plate
current is proportional to the frequency
deviation of the incoming signal. The
modulation content of the FM signal is
thus detected.

The discriminator circuit

The varying plate current flows
through R2, the plate load resistor
(Fig. 2). The resultant audio signal
produced across R2 is usually of suffi-
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cient amplitude to be applied directly
to a power amplifier stage. The audio
amplifier stage needed when a ratio de-
tector or Foster-Seely discriminator is
used may thus be dispensed with.

R1 and C1 (Fig. 2) in conjunction
act like an R-C filter, eliminating the
4.5-mc i.f. signal. The two units make
up an integrating network. The i.f. sig-
nals have a duration insufficient to
charge C1 appreciably due to the rela-
tively long time constant of R1 and C1;
they are therefore unable to get through
the circuit. The average voltage pro-
duced by these i.f. pulses of current
appears across Cl1, reproducing the
original audio signal (Fig. b).

While plate current in the 6BN6 is
intermittent or pulse type, accelerator
current is continuous. The major por-
tion of the tube’s space current is
accelerator current. Typical current
values are 10 ma for the accelerator
and 0.5 ma for the plate. The cathode
current, made up of the sum of the two
currents, is fairly independent of the
plate current since the latter is so
small as compared with the accelerator
current. An apparently correct cathode
voltage, therefore, does not necessarily
mean that plate current is flowing—a
point to be kept in mind during service
work.

The limiter grid has approximately
twice the effect upon plate current (for
a given voltage swing) as the quadra-
ture grid. Both grids are of the very
sharp cutoff type. Grid currents are
limited to small values in the 6BNS&.
This is advantageous since the tuned
circuits the grids are connected to will
not be heavily loaded down should the
grids be driven positive by large signal
inputs.

Potentiometer R3 in the cathode cir-
cuit is adjusted for minimum buzz
(maximum AM rejection). This poten-
tiometer is sometimes called the buzz
control. Its adjustment is usually made
on the channel on which the strongest
signal is received.

Resistor R1 improves the gated-beam
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Fig. 5—Integrating the output of the
6BN6 into an audio-frequency signal.

detector’s linearity. Its value may range
between 470 and 1,000 ohms. The volt-
age drop across R1 is fed back from the
plate circuit to the quadrature grid cir-
cuit through the coupling provided by
tube interelectrode and wiring capaci-
tances. It is important for the service
technician to realize that the lead dress
in the 6BN6 circuit must not be changed
since this may affect the coupling just
referred to, possibly causing distortion
and poor AM rejection due to nonlinear
discriminator operation. In some sets a
shield may be across the bottom of the
6BN6 socket to prevent excessive cou-
pling between the plate and the limiter
or quadrature grid.

The limiting of noise pulses is inher-
ent in the design of the 6BN6. A signal
of 1.5 volts r.m.s. is all that is needed
to drive the limiter grid from saturation
to cutoff. Enough amplification must be
provided by stages preceding the 6BN6
to bring the weakest received signal
(minus noise) to this voltage level at
the limiter grid. Signals greater in
amplitude than 1.5 volts will be limited
to this level; the limiting is applied to
noise pulses as well.

Noise limiting is aided by the low
value of d.c. resistance in the limiter
grid circuit. Since this is only a few
ohms (the resistance of the coil in the
tuned circuit) the grid-circuit time
constant is very short. The developed
grid-leak bias can therefore “follew”
noise pulses. The AM rejection prop-
erties of the circuit are good because

“Honey, will you call the kids in for supper.”
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of this feature. END
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IMPROVED TRANSISTOR
REGENERATOR

By JOSEPII AMOROSE

DWIN BOHR’S regenerative tran-
sistor set (Fig. 1) described in
the April, 1954, issue of RADIO-
ELECTRONICS was built and found
to be a most interesting and extremely
efficient receiver. Robert A. Rogers, a
fellow transistor set enthusiast, also
built this set and found it good, after
which he carried on extensive experi-
ments with the circuit. His plan was to
simplify and, at the same time, im-
prove performance. Recently he brought
his latest product (Fig. 2) to me for
testing and comparison with the origi-
nal Bohr circuit. I found the improve-
ment in performance striking. Perhaps
other transistor hobbyists might like to
try their hand at Rogers’ improved
version of the original Bohr receiver,
The most impressive feature is the
increase in sensitivity, brought about
by the change in the tuning system.
Where Bohr’s version brought in sta-
tions consistently over a 100-mile ra-
dius, Rogers’ set will pull in with ease
signals from transmitters 500 to 600
miles distant. Too, in Rogers’ version
sensitivity is better on the low-frequen-
cyv end of the dial. The principal fea-
tures of Rogers’ modified circuit are:
elimination of the tickler coil; use of a
variable capacitor to control feedback
more effectively than was possible with
potentiometer R2 originally used for
this purpose—R2 is retained, however,
and functions as an additional volume
booster; the Ferri-Loopstick is used “as
is” with no alteration required; hand-
capacitance effect is negligible; transis-
tor noise is reduced to a practically in-
audible level; control of regeneration is
smoother—it can be set closer to the

Fig. 1—Schematic diagram of Bohr's
regenerative transistor receiver.
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most sensitive (critical) point without
spilling over, resulting in utmost sensi-
tivity; better selectivity, because both
the primary and secondary circuits are
tunable by C1 and C2; only one tuning
coil is used.

The dashed line in Rogers’ circuit en-
closes the changes made; only a slight
change is made in the wiring. Specifi-
cally, the tickler coil is removed. Bohr’s
C1, C2, C3 and C4 capacitors are taken
out and replaced by capacitors C1, C2,
C3 and C4 shown in Rogers’ diagram.
A two-gang TRF type variable capaci-
tor, 365 puf in each section, acts as C1
and C2. C3 is a 5- to 50-uuf variable
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Fig. 2—Schematic diagram of Roger’s
revised regenerative transistor set.
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TUNING

Left — Improved
regenerative
transistor set.

Below — Under-
chassis view
shows parts lay-
out.

et oo

GND

capacitor used to control regeneration
and takes over the function performed
by R2 in the Bohr circuit. R2 controls
the emitter bias and r.f. gain and fune-
tions as an additional volume booster.
It increases sensitivity sharply and
proves invaluable when tuning in weak
dx stations.

An insulated shaft coupling should
be used on C1-C2 to eliminate hand-
capacitance effects. (Rogers wuses a
drum and dial cord running to a sepa-
rate shaft—it is very effective.)

The regenerating ability of the CK722
transistors varies widely. If more than
one unit is at hand, try all and choose
the CK722 that oscillates best.

Use headphones of at least 2,000 ohms
resistance; phones with an impedance
of 24,000 ohms worked best of all.

i Y 2
TY9 tocysee

WAVE TRAP
—

fo g

TO PHORES

Fig. 3—Typical absorption wave trap.
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Adjusting the revised set

Turn C1-C2 to the wide-open posi-
tion. Then adjust L1 to peak on a
station around 1600 k¢ and cement it in
place. Next, set C3 just under the
squealing stage. Finally, adjust R2 for
best overall response—this is near the
halfway point. Controls R2 and C3 can
be left “set” for local reception; on dx,
a slight adjustment will increase sensi-
tivity sharply. Reverse the leads of C3 if
any hand capacitance effect is noticed.
With R2 and C3 set, all locals should
come in easily by tuning C1-C2.

Connections to the antenna and
ground are made in the conventional
manner. If hand-capacitance effect is
troublesome, reverse the antenna-
ground connections. Should strong lo-
cals interfere over any part of the band,
use an absorption type wavetrap and
switch (Fig. 3) in the antenna lead.
This not only eliminates the trouble but
also permits tuning in dx stations over
that part of the band.

Numerous types of traps were experi-
mented with. The most effective was
one made up of an $-645 Carron (Car-
ron Manufacturing Co., Chicago, Ill.)
antenna coil (low-impedance primary)
and a 365-ppf trimmer—both very in-
expensive units. Set the trimmer to at-
tenuate the most interfering station;
then no further attention is required.

Construction and performance

Use only new, fresh batteries. Just
as important use fresh electrolytics
that have NOT been shelf-stored. Keep
leads short and well separated. Place
the battery as far as possible from other
components—sensitivity was found to
decrease sharply the closer the battery
was to other parts. (Rogers has his
battery on top of the set—see photo—to
get the most possible oomph.) Use the
best antenna possible, plus a ground to
a cold water pipe. A short antenna will
give good local reception; for dx use
50 to 100 feet placed high and well in-
sulated.

A 3-foot antenna and ground brought
in 5 of the 6 local stations well. A 15-
foot antenna brought in all locals well.
With an antenna 75 to 100 feet long,
stations about 100 miles away could be
picked up in the daytime. At night,
stations within a 600-mile radius are
frequently tuned in. On locals, the set
is much more selective if no ground is
used; bias and regeneration must be
set to their most sensitive point.

Experimenters often wonder, “How
does a set built on a metal chassis com-
pare with one built on a chassis of in-
sulated material?” Mr. Rogers (an in-
dustrious fellow) built two identical
sets to find out. He used his revised
version of Bohr’s circuit in both re-
ceivers and these were the results:

The set with the metal cabinet pro-
duced slightly more volume on all sta-
tions, but selectivity was poorer; only
five of the six local stations could be
tuned in—the weakest, the sixth, could
not be heard. Too, the hand-capacitance
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effect was much worse in the set on a
metal chassis. It was hard to eliminate
it to a satisfactory degree even when an
insulated shaft was used on the tuning
capacitor.

The other set was built in a Lucite
8 x 4 x 3-inch box and results were
vastly better. All six locals could be
tuned in easily; tuning was much
sharper with almost hairline selectivity.
Volume was very nearly as loud as the
set in a metal cabinet. Most important,
however, was the decrease of hand-

RADIO

capacitance effect; it was practically
negligible. No trouble whatever existed
in tuning; stations could be brought in
easily and quickly with no noticeable
detuning effect as was experienced on
the set with the metal cabinet. Another
advantage of using Lucite is that it is
casier to work and makes a much neat-
er-looking job. A note of caution: drill
holes slowly when working with Lucite
and don’t press more than is necessary
when drilling—it will crack. Improved
results justify the use of Lucite. END

AN IMPROVEMENT IN
AM-FM TUNERS

Jy D. L.

HILE installing and servie-
ing AM-FM tuners, obtain-
ing satisfactory reception on
the AM band is sometimes
difficult. This 1s particularly true of
tuners using ferrite antennas. Broad-
band intermediate-frequency amplifiers
usually require more signal strength
than ordinary sharp-tuned circuits.

After purchasing an AM-FM tuner,
I really came face to face with the
problem. The tuner was installed inside
an all-metal house trailer and AM
stations were nonexistent. An outside
antenna was the only answer. The
problem was to connect the AM section
of the tuner to the FM antenna with-
out affecting the performance of either
AM or FM sections.

Fig. 1 shows the original circuit.
It is found often in present-day AM-—
FM tuners. The FM antenna coil pre-
sents an impedance of 300 ohms to the
antenna. By disconnecting the center
tap of the antenna coil, a capacitor can
be inserted that will have a low re-
actance at the FM band but a high
reactance at the broadcast band. With
a low reactance at this point, perform-
ance of the FM section will not be
impaired.

Because of the impedance of the
ferrite antenna, which is extremely
high, impedances must be matched
carefully. This is done by C2 (Fig. 2)
and the capacitance ratio between C1
and C2. It provides an impedance ratio
of 80.

Do not change the value of C2 to
obtain more signal strength. If the
impedance ratio is less than 50, image
rejection will be impaired by lowering
the Q of the ferrite antenna. Instead,
reduce the value of C1. If the value
of C1 is reduced too much, a slight loss
of signal strength may be noticed on
the FM band. The values shown are
about optimum, and no change can be
detected in FM signals by shorting
out Cl.

Fig. 3 shows another type of antenna
input circuit and the method of match-
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STONER

ing the ferrite antenna to the lead-in.
Modified connections and parts are
shown in dashed lines.

The circuits have been tried in many
different makes of tuners and each has
provided an improvement. It will work
equally well if the cold end of the
ferrite antenna goes to the a.v.c. cir-
cuit. Also, it will improve tuners using
spiral loop antennas and antenna coils.
If your tuner uses an antenna coil,
disregard the primary winding and
connect C2, the 5-puf capacitor, to the
end of the secondary coil connected to
the tuning capacitor. If it uses a spiral
loop antenna, wire it just as you would
with a ferrite antenna. END

T0 FM CKT

= TO AM CKT

3 T
FERRITE AM ANT l% £
|

Fig. 1-—Original AM-FM antenna
circuit.

" O i CKT

TO AM CKT

Fig. 2—The modified tuner circuit.
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Fig. 3—An antenna input circuit.
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Tape Phonograph

The Ampex 612 stereophonic tape
phonograph is designed solely to play
prerecorded tapes in home music sys-
tems. Intended for stereophonic (binau-
ral, bi-fi, etc.) tapes, it will also play
full- or half-track tapes. Each of the two
620 speakers has its own i0-watt am-
plifier to amplify the signals from its
own half of the tape. The player itself
operates at 7% inches per minute and
on Ampex standard tape No. 5563 has
a response within +2 db from 40 to
15,000 cycles. The 612 will also be sold
without its case, for inclusion in custom-
built systems.
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Miniaturization

Four transistors are packed into
this hearing aid, which the manu-
facturer (Sonotone) says is the
smallest and lightest the company
has ever made. Measurements are
1% inches long, 1% inches wide
and a little less than 1% inch thick.
Only control is the volume control
plus switch seen at the top. The
microphone is behind the six small
holes, the grill at the top being
ornamental etching on the metal.
An earpiece and plug-in cord com-
plete the unit.

Micro-cel]

This button-size cell has been
developed by the Elgin Wateh Co.
with the idea of future use in an
electric wrist watech. It delivers
an open-circuit voltage of 1.15, and
models have been made with a
theoretical capacity of 130 milli-
ampere-hours, of which at least
85% is realizable. Voltage remains
practically constant during dis-
charge, and life is long—at least
one year of shelf life prior to being
placed in service, plus up to two
years of service life.

Communications

www.americanradiohistorv.com

Smallest two-way field portable ever built
transistor-plus-1-tube v.h.f. radiophone transceiver. It oper-
ates on preset frequencies in the 45-50-mec band, has only
two controls (push-to-talk and volume control with switch).
The receiver, an all-transistor superhet, uses 10 transistors;
the transmitter, 2 transistors and a tube. The receiver is a
true vest-pocket unit and could be built independently for use
as a listening-only device, to link a soldier with his platoon,
for example It was developed for the Signal Corps by RCA.

is this 12-

RADIO-ELECTRONICS
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Visual Tone Controls

Tone control curves you can see are
featured by European and American audio
equipment.

In the Bell & Howell phonograph-radio-
tape recorder control panel the visual tone
control consists of a rubber or plastic strip
mechanically linked to the LEVFL, BASS and
TREBLE controls so that it moves up or down
a scale, showing the level at bass, middle
and high ranges in the form of a smooth
curve (photo right). Once the treble ahd
bass controls are set, the curve may be
moved up or down by the LEVEL control,
increasing or decreasing volume without
altering frequency response.

An auxiliary loudness control protects
against high or low tonal loss at decreased
volume levels, and pushbuttons are used to
equalize the circuits for the various record-
ing curves. An additional feature of a num-
ber of the new Bell & Howell models is the
oscilloscope seen at the right in the photo.
It acts as a tuning indicator for AM and
FM radio, makes a convenient recording
level indicator for tape and may be adapted
to a number of other applications.

The ReVox preamplifier (ELA A-G, Zu-
rich, Switzerland) has a less direct system.
Bass and treble curves are printed on the
panel and these are continued to coincide
roughly with various positions of the step
tvpe bass and treble controls. Thus the user
can see an approximation of the response
curve. The bass curve is calibrated from
50 to 500 cycles and the treble from 1 to
10 ke, with extrapolations to 20 ke.
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Electronics

This electronic manipulator reflects to the
operator the forces felt by the “slave arm,” giving
the “feel” necessary when performing delicate
operations with sensitive or fragile equipment.

It reproduces the seven basic motions em-
ployed in grasping, lifting and turning objects.
Two master handles are connected to two siave
hands by electrical cables. Earlier man ators
connected slaves to masters by mechanical link-
ages, limiting the distance between them to about
12 feet. This system increases the distance t
everal hundred feet and can be modified f
even greater separation. The operator watches
the hands’ action with three-dimensional tele-
vision. An important feature is the servo-
mechanism system to refleet work loads and
esistances to the operator. \Vithout it, it is
nearly impossible for him to know and contro
the forces applied at the slave arm. It was deve
oped by the Argonne National Laboratory t
handle radio-active materials.

To operate the manipulator, the scientist grasps
the master handles, moves and turns them exactly
as the robot hands are to move.
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Transistor Portables

This seven-transistor receiver
has power and volume compar-
able to small line-operated ra-
dios. Using seven transistors
it plays 2,500 hours on one set
of batteries. This represents
about 2 vears for an averag
set. Made by Raytheon, the set
is the second transistor portable
put out by that company.
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Strz'ngz'ﬂg beads to reduce feedback :

an interesting frame-lock circust;

electronics and the z/az'ry ferd

By SOL HELLER

EMEMBER in the old Westerns

how the hero drew a bead on the

villain? Well, you may be draw-

ing a bead pretty soon, too, if
you're a service technician. The Ferrox-
cube Corp. of America has developed
beads for reducing high-frequency feed-
back. The beads (see photo) are
threaded onto wires.

Supply leads in radio and TV sets
form a path along which high-frequen-
¢y signals can go astray. Instead of
traveling the straight and narrow path
to the speaker or cathode-ray tube, r.f.
and if. signals can feed back to input
stages. Regeneration or degeneration
may result, impairing set performance.

So why not decouple the leads? Why
string along with beads?

Well, simple decoupling with capaci-
tors may not be satisfactory because
parasitic resonance can be set up by the
combination of lead inductance with the
circuit capacitance. Adding series in-
ductance to choke out the offending
feedback is, for the same reason, an
uncertain remedy.

Ferroxcube’s solution is to thread
shielding beads onto supply leads that
may introduce trouble. The permeabil-

FERROXCUBE BEAS

SN
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{05
T
+

T.0015

Fig. 1—Diagram of part of heater circ-
cuit showing use of Ferroxcube beads.
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ity of these beads is high. As a result,
the inductance of the lead is greatly in-
creased—so much so that the lead now
functions as a choke for high-frequency
signals.

Furthermore, high losses take place
in the beads at frequencies exceeding
500 ke. Any r.f. or i.f. oscillations set
up in the leads despite this choke action
will be severely damped by the losses in
the beads.

An example of how the beads may be
used practically is illustrated in Fig. 1.
The sketch shows part of a heater line
in an AM-FM receiver using a three-
section decoupling network. The resistor
in the first section acts as a voltage-
dropping as well as a filter unit. The
two other sections each consist of a
piece of hookup wire with three beads
positioned at either end. The leads are
shunted to ground .0015-uf capacitors.
Thus, the choke action of the beads is
supplemented by the filtering action of
the capacitors. Feedback by way of the
filaments is thus suppressed.

Courtesy Ferroxcube Corp. of America

Ferroxcube beads
strung on a wire.

used for decoupling supply leads from
the power supply to the front end.
These are long leads that often pick up
i.f. signals. The more beads used, the
greater the choking and damping effect.

Motorola Frame-Lock circuit

The problem of noise in weak signal
areas is one that has been separating
the men from the boys among TV en-
gineers for some time. Horizontal pull-
ing, vertical roll and related symptoms
are often produced under such condi-
tions, substantially lowering set own-
ers’ pleasure-to-pain ratio.

Special noise inverters and noise can-
celler circuits have been included in
various receivers to prevent noise from
upsetting receiver performance. A new
kink in noise cancellation, used by Mo-
torola in its late-model TV sets (chassis
TS-525, 528, 603 and others), is worthy
of honorable mention.

The principle of feeding oppositely
phased noise pulses to the plate circuit
of the video amplifier, causing them to

Ferroxcube beads are likely to be cancel, is not new; the means used to
6CB6 12BY7 4T0put
3R0 IF AMPL VIDEQ AMPL ) g TOCLPpER
05
i 005
- 1K VIDEO DET 1
= n
u Il e
(Z_LQZuuf "
120n o0l
001 ;
K
pe
° M —
22ppt 150v 250V

Courtesy Motorola

Fig. 2—Schematic diagram shows circuitry of the Motorola Frame-Lock.
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NOISE PULSE
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Fig. 3—Action

achieve this in Motorola sets is. N -
torola obtains this noise reduction wit 1-
out using a special noise canceller or 1-
verter tube, which in itself is intere t-
ing.

The circuits in the anti-noise bat le
are shown in Fig. 2. The third if. a 1-
plifier operates class A for video  f.
signals, passing them on to the vic o
detector and video amplifier withc 1t
even inspecting their credentials. Wt in
a noise pulse comes along, however, 1 1e
circuit becomes less amiable. Le’s
analyze it a bit.

The i.f. signals that reach the sere :n
grid of the 6CB6 are bypassed to
ground through L1 and C2, series-reso-
nant to these frequencies. The L1-C2
network, however, offers a high im-
pedance to noise signals. Unbypassed
noise currents thus flow, developing
noise voltages in this cireuit.

Noise appearing at the control grid
of the third video i.f. tube momentarily
drives the tube to zero bias (Fig. 3-a),
causing the screen current to rise and
the screen voltage to fall. This drop in
screen voltage, occeurring at the noise
frequency, is a negative-going pulse.

Noise pulses get to the video ampli-
fier plate eircuit (point B) via two
paths. One is conventional, through the
video detector (Fig. 3-b) and video am-
plifier, and appears as a positive-going
pulse at point B.

The noise signal is also fed to point
B through the third if. tube’s screen
circuit (Fig. 3-¢); the noise signal tak-
ing this route is negative-going. The
two oppositee-going signals are almost
equal in size, and cancel out (Fig. 3-d).
Long-duration noise pulses are particu-
larly subdued in this electronic hara-
kiri circuit, eliminating vertical picture
flopping.

Recording cattle behavior

The behavior of cattle can now be
electronically recorded, according to an
article in the English magazine Elec-
tronic Engineering. Which brings up
the question: Who cares how cattle be-
have? Ranchers who raise them do! A
knowledge of their behavior can provide
the basis for improved techniques of
grazing management.

Portable recording equipment is
strapped to the animals to be studied.
Basically, the equipment consists of a
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f Frame-Lock circuit.

recording box and switches. These units
are mounted on a leather harness. The
animal can wear the harness for several
weeks without noticeable discomfort.
Information needed includes how

TECHNICAL REPORTS

much time the animal spends walking,
standing, lying down, grazing and
chewing the cud; also, the total number
of his leg and jaw movements.

Every time the animal takes a step,
one type of switch is activated. When
he lies down, the pressure of his body
actuates another switch. Jaw move-
ments operate a jaw switch; correspond-
ing electric impulses are set up by each
such jaw movement. One switch is ac-
tivated by head-up and head-down
movements. The head-down motions are
recorded as grazing, head-up as cud-
chewing. An electronically energized
pen traces on paper the various sym-
bols corresponding to the different
movements of the animal and records
them for future study.

Comparison tests made with unhar-
nessed cattle show that the harnessed
animals do not mind this invasion of
of their liberties. END

AUTO RECORD PLAYER

The record fan can now take his
music with him on the road. A record
player (see photo) that goes mobile
has been announced as an accessory
for Plymouth, Dodge, DeSoto, Chrysler
and Imperial 1956 cars. The numerous
problems of a mobile record player—
one that would not be affected by sud-
den starts and stops, curves and rough
roads—were solved by CBS Labor-
atories with a unit that plays 7-inch
records, transeribed on both sides. The
records turn at 162 r.p.m. and give
up to 45 minutes of music or an hour
of speech on each side. Thus the diffi-
culties of record changing (nearly im-
possible with an automatic changer
under road conditions and dangerous
if frequent manual changing is neces-
sary) are overcome. Records can be
changed during stops at filling stations
or lunch counters, or the canned-music
addiet ecan pull to the side of the road

when he needs to change records.

The Highway Hi-Fi plays through
the speaker of the car radio and uses
its amplifier. The turntable—built by
CBS-Columbia—is mounted in a shoek-
proof case, installed just below the
center of the instrument panel. The
pickup is a ceramic unit with a sapphire
stylus. Tests have demonstrated that
it is extremely difficult to jar the arm
off the record—or even make it jump a
groove—under rough road conditions.

The special records already include
selections from the classies, such as
Tschaikovsky, Borodin and Ippalitov-
Ivanov, jazz music rendered by the
orchestras of Andre Kostelanetz, Percy
Faith and Paul Weston, a series of
dramatic readings and—for the younger
passengers—Gene Autry and Davy
Crockett. Six dises are given to the
END

customer with each player.
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A novel method of
synchronizing traffic
lights with a tape
recorder and

radio control

By ROY R. NEWSOM*

OR many years radio and traffic en-
gineers have been working with
the idea of regulating traffic lights
by wireless radio control. The first

successful effort known was in France
in 1937 where they had a surprisingly
efficient microwave system for turning
traffic lights red to give fire trucks and
the like the right-of-way in emergen-
cies. Their activities were reported in
the Dec. 2, 1937, issue of Wireless World
magazine,

But a system of continual integrated
cycling of all the lights in an entire
traffic system by radio is a different
matter. A number of companies con-
ducted experiments in that direction
over a period of years, but until recently
no one evolved a control system capa-
ble of transmitting the necessary hun-
dreds of switching funections and sepa-
rating them at the intersections. The
Colorado Electronics Corp. has installed
a successful system at Greeley, Colo.
This project revived interest in the
idea and it is again getting consider-
able attention.

Of the several possible approaches to
synchronizing traffic lights by radio
control, two are currently receiving
most consideration. One method is to

“President, Colorado Electronics Corp., Gree-
ley, Colo.
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switch the lights with a conventional

intersection controller, using a syn-
chronous or clock type niotor with at-
tached switches and reset this contwroller
periodically by transmitting an im-
pulse to throw a reset switch in the
controller mechanism. This is compara-
ble to the system of resetting electric
clocks by timed pulses. It requires a
minimum of radio transmission and is
the easiest and simplest approach to
exerting a limited control over the
lights from a central control point.
With this method cycling flexibility is
limited to that of the controller, but the
controller retains its timing relation-
ship with controllers of other intersec-
tions.

The other approach is to eliminate
the old type controller altogether and
use an intersection control unit moti-
vated entirely by radio transmission.

The first method largely eliminates
the problem of cabling the old type con-
trollers together for synchronization.

wWwWw.americanradiohistorv.com

Traffic engineers have been much con-
cerned with the cost of cabling their
controllers. But they have become ac-
customed to the old controller, have ac-
cepted its limitations and have been
interested only in eliminating the cable
often used to interconnect them to re-
tain their scheduled timing eycles.

Our survey, however, indicated a
definite need for an improvement over
the old controller as well as the elimin-
ation of cable. And most students of
traffic conditions are in full agreement
with our conclusion in this respect.

Actually, the traffic engineer needs
more control over his traffic lights than
he now has. He needs more flexibility in
setting traffic patterns, but even more
he needs more controllers than he can
purchase at present market prices. The
average city wants the maximum con-
trol over traffic for maximum safety
and convenience, but in practice can
afford controllers for only a minimum
amount of regulation. The situation
calls for a controller which will give
efficient regulation at a price which will
permit cities to install them in suffi-
cient numbers to achieve real traffic
safety. We felt that there was a press-
ing need to build a completely new
product, and that is what we did!

In a typical installation for a small
city such as Greeley, we used a tape
recorder as the storage mechanism for
coded signal voltages recorded on the
tape and then reproduced continually
for broadcast. The signals are processed
through a premodulation unit and then
fed into a conventional transmitter
much the same as ordinary microphore
output.

At each intersection is a convention-
al receiver. The receiver output is fed
into a decoder unit which decodes the
signals and selects those intended for
that particular intersection. The signal
pulses activate mercury switches and
the switches handle the lamp load. The
intersection unit includes a synchronous
motor which is turned on and off by
radio. In the event of a radio failure
at the base station or in the intersec-
tion unit, this motor automatically as-
sumes cycling of the traffic lights and
a small red light on the controller box
signals that the intersection is on what
we refer to as “manual’ control.

RADIO-ELECTRONICS
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The transmitter used in the Greeley
project is a standard Motorola type
PA-9355 designed for FM mobile com-
munications in the u.h.f. band. (Our
operations are at 454.15 mec.) It is
rated at 18 watts output and designed
for a 30-kc bandwidth.

Our receivers are also standard Mo-
torola units, model PA-9344, designed
for mobile use with the PA-9355 base
station transmitter. In spite of the rel-
atively narrow-band design of the
equipment, we can put several systems
in this band with overlapping radiation
patterns and operate without interfer-
ence between systems. This feature was
necessary to accommodate systems in
neighboring cities.

Receiver sensitivity is not eritical
when relatively high transmitter power
is used and field strength is high.
Conversely, some receivers with high
sensitivity will operate well from a
weaker field. Our operation requires
that the radiated field be sufficient for
the design of the receiver used.

For average installations a band-
width of 30 ke is sufficient; for a more
complex system in a larger city desiring
several independent systems, 60 ke
might be required to insure that one
system does not interfere with another.

The novel modulating, filtering and
decoding circuitry of our units gives
maximum protection against interfer-
ence from other transmissions, screens
out “skip” interference and permits
operation with a signal-to-noise ratio
far below that required for conven-
tional communications. This permits
maximum use of radio spectrum.

We cannot detail the tape-making
process, the premodulation circuitry or
the decoding action, but the system is
capable of transmitting hundreds of
switching functions simultaneously with
maximum integration and control. It

NOVEMBER, 1955

Left—An
stalled on a conventional traffic-
light fixture.
nician checks intersection unit.

is capable of handling the traffic system
of any Ameriecan city.

The tape mechanisms are our own
design and construction. They are
conventional units, dual-track record-
ing at a speed of 1.875 inches per
second. All switching functions of the
tape mechanisms and other base sta-
tion components are entirely automatic.
The system is designed for unattended
operation.

Magnetic drums or other storage
methods may be used in lieu of the
tape mechanisms if individual installa-
tion requirements so indicate.

Our system is very simple to install.
A qualified electrician can install six
intersection units per day. Mainte-
nance is simplified by unitized assem-
bly; the intersection unit consists of
four plug-in subunits and may be
exchanged and taken to a shop for
repair.

There are many advantages to our
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intersection unit in-

Bottom—Tech-

it lowers eosts per intersee-

system:
tion; no ditching or expensive cabling;
maximum flexitility of control; simple

and economical maintenance; port-
ability; units along a highway or traffic
route can be removed and plugged in
at new locations should it become nec-
essary to reroute traffic or change the
course of a highway. Little features,
such as automatic control over fire
routes or other specific traffic lanes,
may be easily included. Mercury switch-
ing helps prevent fires or explosions
from sewer gas or other explosive
vapors. Many of our switches with
several years’ service show no sign of
wear. The flexibility of the system
permits the controlled variation of the
cycling of one light, any group of lights
or the entire city traffic pattern as
many times per day as is desired. The
controllers may be used in conjunction
with other types of controls or may
replace them. END
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MAGNETIC
INDUCTION
FLOWMETER |

Device measures rate of flow
of liguid metal through pipe

By THEODORE C. JAY, JR.

N chemical process work, it is often
necessary to measure the velocity or
rate of flow of liquid metals or elec-
trically conductive fluids through

a pipe. Various mechanical devices have
been used for this type of measurement,
but their accuracy and speed of re-
sponse are not satisfactory for many
applications. A new instrument called
a magnetic-induction flowmeter has
been developed which measures the
fluid velocity electronically. It is more
accurate and responds faster than the
mechanical devices.

A simplified magnetic-induction flow-
meter circuit is shown in the diagram.
A portion of an insulated pipe is sus-
pended within the air gap of an electro-
magnet. The winding of the electromag-
net is excited with d.c. supplied from a
d.c. magnet power supply. When a
liquid metal such as mercury passes
through the pipe, the moving mercury
cuts the magnetic lines of force set up
across the air gap of the electromag-
net. Consequently, a voltage proportion-
al to the rate of flow of the mercury
is induced in the mercury and appears
across the electrodes. This voltage is
fed into a d.c. amplifier. The output is
measured with a d.e. voltmeter. When
the voltmeter is properly calibrated,
the rate of flow is directly indicated on
the meter scale.

The operation of this flowmeter is
similar to that of a transformer. When
a.c. is applied to the primary winding
of a transformer, the constantly
changing magnetic flux in the core
sets up constantly changing lines of
force around the core. These lines cut
the turns of the secondary winding and
induce a.c. voltages in it. If d.c. volt-
ages are applied to the primary wind-
ing, the magnetic flux in the core will
not change and no voltage will be in-
duced in the secondary winding. How-
ever, if the secondary winding can be
rotated with respect to the primary as
in a synchro or a generator, the con-
stant lines of force set up around the
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core will be cut by the moving turns
of the secondary and an a.c. voltage
proportional to the speed of rotation
will be induced in the secondary wind-
ing. In other words, when an electrical
conductor is moved in a magnetic field
in a direction cutting the lines of force,
a voltage proportional to the velocity
of the conductor is induced in this con-
ductor. This is the prineiple of the mag-
netic induction flowmeter.

The d.c. flowmeter cireuit is not satis-
factory for very low flow rates because
the induced voltage is too small for
stable d.c. amplification. Therefore, for
these flow rates an a.c. flowmeter cir-
cuit is used. The circuit shown in the
diagram can be converted to a.c. opera-
tion by replacing the d.c. magnet power
supply, the d.c. amplifier and the d.c.
voltmeter with similar a.c. units. How-
ever, since the magnetic flux within
the air gap of the electromagnet will
now be constantly changing, an a.c.
voltage called the no-flow voltage will
be induced in the mercury even though
the mercury is standing still. This
situation is similar to that of the trans-
former with fixed primary and second-
ary windings in which an a.c. voltage
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is induced in the secondary berause of
the changing flux in the transformer
core.

Therefore, when the mercury flows in
the pipe, two a.c. voltages will be in-
duced in the mercury and will appear
at the electrodes. The first voltage is
proportional to the rate of flow; the

'second is the no-flow voltage.

To eliminate the effect of the no-flow
voltage, the a.c. voltmeter can be pro-
vided with a manual zeroing adjusting
screw. The voltmeter can then be ecali-
brated by setting the needle tc a zero
reading when only the no-flow voltage
is present. Afterwards, very small
rates of flow can be read directly on
the voltmeter. The calibration must be
made very carefully. The rates of flow
are sometimes so small as te make ac-
curate reading difficult. END
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SQUITCH PANEL

TEST INSTRUMENTS

A component substitution unit

that will solve those rm//}r

tough ones

By H. A. HIGIISTONE

OME refer to it as “squegging.”
Others call it “ringing” in the
horizontal sweep circuit. “Squitch-
ing” is the one I'll buy. It was in-

vented by a nice old lady TV customer
of mine to describe that rough, beaten-
up raster shot through with bright
horizontal streaks which every TV
repairman has encountered.

Squitching is easily stopped—in most
cases. Simply replacing the horizontal
oscillator or output tube often cures it.
Sonmetimes readjusting the locking-
range trimmer or horizontal-frequency
slug can be the answer. Again, a
loused-up Synchroguide waveform may
be causing the trouble.

However, to every TV bench there
eventually comes a squitcher which
continues to squitch—often intermit-
tently—in spite of everything. Mass
replacement of parts or some similar
brute-force technique is the only means
of subduing it. Chassis such as these
frequently account for that vacant
stare and twitching facial
(squitching) one notes in certain TV
repairmen.

Stubborn squitchers lost me a lot of |

hours.
trived

But no longer; not since I con-
my Squitch Panel (Pat. Not
Pending). A squitch panel is cheap
and easy to construct, screwdriver-
simple to use and tells its operator in
words of one syllable exactly why some
chassis persist in squitching and exactly
how to stop it.

My squitch panel is a bare 3 months
old, but already it has taken on three
rough squitchers and nailed them in an
average of 20 minutes per chassis. Cost
of parts used totaled less than 50c, net.

The panel is a piece of heavy sheet
metal 8 x 12 inches, flanged at the
bottom to stiffen it. (Having gained
hindsight, I would now suggest making
the chassis of the squitch panel from
insulating material, rather than metal—
reduces shock hazard. I’ve had several
minor but unpleasant bites which would
never have occurred had my panel becn
a nonconductor.) It mounts a dozen
potentiometers ranging from 500 ohms

A A

Output from a sync separator circuit.
I’anel quickly straightened it out.
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muscles |

to 5 Each is used as a

megohms.
rheostat, two leads from each being
brought to insulated telephone tip jacks

mounted under each pot. Two dozen
patch-cords, each with a phone tip at
one end and an alligator clip at the
other, complete the squitch panel.

How to use it? Clamp the panel to
the afflicted chassis via two small C-
clamps permanently bolted to the panel.
Next, lift one side of each significant
resistor in the horizontal oscillator cir-
cuit and replace it with a suitable pot
on the squitch panel. (To prevent errors
when later reconnecting, color-code each
lifted resistor and the point from which
it was lifted. I use various shades of
nail polish for this purpose: green,
blue, purple, yellow, etc.) Set each pot
to the value of the lifted resistor it
replaces. Now fire up your TV set and
you are in business.

Operating the panel is pure cut-and-
try. It’s a matter of changing the value
of the pots, singly and in combination,
until a setting or settings are found
which stop the squitching. Then simply
measure the value of each pot and reach
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Partial rear view of squitch panel.

for the resistor barrel. I've nailed three
rough chassis in a row—just as simply
as that.

Admittedly, this is TV servicing on
a really by-guess-and-by-gosh level. But
if one can get an answer fast by using
a stone hatchet, why snootily stick to
slide-rule approaches?

To cite a case in point, a stubbornly
squitching Admiral 19B1 was kayoed
instantly by taking the advice of my
squitch panel and replacing R428 (150,-
000 ohms) with a 390,000-ohm resistor
—1In the grid circuit of the horizontal
oscillator. Then there was another
mean squitcher which instantly straight-
ened out and flew right after a 5,600-
ohm 6SN7 plate load resistor had been
replaced by 7,800 ohms, as the squitch
panel dictated. This latter chassis had
obviously given someone a very, very
bad time, judging by evidence of whole-
sale component lifting in the horizontal
oscillator section. Anyway I will pay
a substantial sum for just a quick look
at the slide-rule approach which would
have set me right on chassis such as
these.
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Another toughie was a Packard-Bell
chassis 2201-4, about 4 years old, which
would no longer hold vertically for
longer than 2 or 3 minutes at a time.
Routine investigation dug up nothing.
Neither substitution, use of the scope
nor voltage and resistor checking
bought me anything. (I forgot to men-
tion that the focus of this set was im-
paired also and that no amount of
resistor juggling across the focus coil
did the slightest good.)

While I idly clipped resistors and

oy

capacitors hither and von in the vertical
section, my squitch panel suddenly in-
formed me that connecting an 18,000-
ohm resistor between the cathode of
the vertical output tube and the height-
control pot arm would make the set
hold, but good. It also restored the
picture to proper focus! That cure-all
resistor had to be 18,000 ohms, too.
Less resistance clobbered the picture,
a greater amount put things right back
to where I'd started.

This yarn makes little if any sense
electrically. Anyway, I can’t make any
even after staring at the schematic
from every angle, including upside
down. Drawing a long bow, one might
come up with something halfway sen-
sible regarding the vertical hold, but
the focus . . . !

My squitch panel has paid for itself
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many times over, and even so it repre-
sents only a start toward a gadget of
much greater value and far wider scope.
For instance, my panel now mounts an
assortment of 450-volt capacitors, each
provided with its pair of tip jacks,
polarized plus and minus. This little
addition enables me to substitute every
major filter and decoupling capacitor in
a chassis in bare minutes. All at once,
too—not one at a time.

Also tacked onto my now-crowded
squitch panel are a couple of mica

Squitch panel in operation—several components are being substituted.

compression trimmers in the 40--600-uuf
range. They will be brought into action
the next time I tackle one of those
Packard-Bells or Spartons with a hair-
trigger horizontal hold—one of those
dogs which refuse to hold even though
every component in the area is quite
within factory limits, all waveshapes
and voltages right on specs. I have a
strong suspicion that juggling the
values of those .0015-uf capacitors
tacked onto pins 5 and 7 of the 6AL5
a.f.c. tube, plus juggling resistance
values in the vicinity, might quickly
straighten out such cases.

Why? I'm no more interested in the
why than I’m interested in why chang-
ing R428, aforementioned, made a
Christian out of that squitching 19B1.
Oh sure, it’s easy to deduce owlishly
that a shift in value somewhere upset
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some R-C, R-L or L-C network; that
changing R428 exerted enough electrical
leverage to cancel out the upset. But
I still don’t care, and neither does your
customer, whether you use a bow and
arrow or a water-cooled electronic
computer to get his magic lantern
working again. Speed is the essence,
and that’s exactly the category in
which the squitch panel gets straight
A’'s.

The squitch panel has further demon-
strated its value in the matter of hori-
zontal pulling, or bending if you prefer.
Only once, true, but only one oppor-
tunity has presented itself. This in-
stance involved an ancient 12-inch
Westinghouse which had developed
about a 45° bend in the top 15 or 20
lines. If you chose to believe that set,
a wind of supersonic velocity was blow-
ing from right to left in the top % inch
of the picture, bending heads, scenery,
door jambs, etc. indiscriminately to the
left, but good. The customer did not
like it. That is what he said, anyway.

Investigation with my scope soon
revealed a peculiar pattern (see dia-
gram) coming out of the syne separator
(heading for the 6AL5 a.f.c. diodes).
Note arrows pointing to areas A-A
and the reason behind the big wind.

This was an interesting discovery;
it was also informative—it localized the
cause. But what to do? How to level
off that pattern? All components
measured out right on the nose; sub-
stituting tubes brought me absolutely
nothing.

What to do? I'm no engineer. So I
put the question to my squitch panel
and it supplied the answer immediately
and painlessly. Change such-and-such
resistors, it stated dogmatically, and
you have it, Buster! I don’t recall the
values of the resistors, I didn’t then
even know their exact location in the
sync separator region, I was flying
blind, strictly.

I changed the resistors, though, and
the door jambs thenceforth were
straight up and down, exactly as the
carpenters had built them. The super-
sonic wind fell off to a dead calm.
Screwdriver technique? Well, how do
you want to live anyway? Hard or
easy?

It’s not hard to see that the squitch
panel will not supply easy answers
indefinitely just by swapping resistors.
That’s one of the reasons for the com-
pression trimmers on my panel and
why I plan to expand this section
further sometime while I'm resting.
Even with this bit of business attended
to, the squitch panel still will not be
complete. R and C will have been sup-
plied as variables, but where’s L? And
L. as a variable we must have if the
squitch panel is to become a really
competent instrument. Take a snafu
in a video amplifier for instance; a
variable L or L’s in substitution might
easily come up with an answer in min-
utes. All one needs to fill in this depart-
ment are a few tapped inductances and
multipoint switches. END
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ANY writers
simtlarities between tubes and
transistors. Few mention their

point out the

differences or the problems
that must be solved in designing new
transistor circuits. Problems relating
to measuring circuits were discussed
in Rap1o-ELECTRONICS, February, 1955
(Transistor Voltmeter Design Prob-
lems).

After many experiments these prob-
lems were finally overcome and a high-
ly practical meter constructed. Its
features are:

high sensitivity—2.5 megohms per
volt;

compensation for temperature
changes and variations in input
resistance;

use as a microammeter as well as
a voltmeter (previous instru-
ments could not measure cur-
rent) ;

stability like that of a v.t.v.m—
no zero resetting over wide tem-
perature ranges.

In a simple transistor measuring
circuit there are two problems that
don’t appear in a v.t.v.m.

1. Temperature effects are serious.
They may be noticed just by working

Fig. 1—Experimental transistor circuit.
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Fig. 3—Schematic diagram of balanced
transistor circuit used for meter.
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ULTRA-SENSITIVE

TRANSISTORIZED METER

By I. QUEEN

with a transistor near an open window.
In one experimental voltmeter a special
switch was required for warm and cool
weather in addition to a normal temper-
ature control. The static current of a
transistor may change by as much as
99 per degree Centigrade! TUnless
your room is temperature-controlled, a
transistor meter may be impractical.

2. While frequent zero resetting due
to temperature change may be annoy-
ing, there is one problem even worse.
Note the following measurements made
on different transistors used in a cir-
cuit like Fig. 1. Resistor R represents
resistance of the signal source and was
varied as shown. Readings are in pa.

R (ohms)
o 0 100,000
A 55 18 52
Transistor { B 40 14 37
C 78 26 71

This ecircuit is useless for measuring
low currents because the current varies
with changes in source resistance. For
example, in a practical circuit using
transistor A, we would need 55 gua
through the meter in a reverse direc-
tion to zero it with input terminals
open. Now what happens when a
measurement is made? If the source
resistance is very small, the meter will
read too low by 37 (55 — 18) pa. Even
with a source resistance as large as
100,000 ohms, the error would still be 3
(55 — 52) ma. These are considerable
errors on a 0-50 or 0-100 micro-
ammeter. We can’t get around the
problem by using a 0-1 milliammeter
aided by a high-gain amplifier. The
amplifier will boost the error as much
as it does the gain. We can’t always
tell when this error is present and it
cannot be easily corrected like resetting
a zero reading.

The above problem is minimized in
the voltmeter of Fig. 2 by adding
multiplier resistance R1 In series with
source R2. When R1 is large enough,
it masks out errors due to changes in
R2. However, even a multiplier equal
to 100,000 ohms may give considerable
error. You can tost your transistor
voltmeter as follows: Zero it with
terminals open. Now short them. There
should be no shift.

These problems can be overcome in a
simple way by using a balanced two-
transistor arrangement (Fig. 3). Two
high-gain transistors are connected in
series, back to back. The input current
flows through each. It affects them
equally but oppositely so far as collector
flow is concerned. Therefore sensitivity
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is increased, temperature effects cancel
out.

The microammeter was tested as
follows: After chilling for a few min-
utes in a refrigerator, it was placed
alongside a warm radiator. The pointer
remained substantially at zero in both
cases without need for adjustment.
Then the balanced instrument was test-
ed for zero change with variation of
input resistance. After carefully set-
ting zero with the terminals open, they
were shorted out—no perceptible change
in meter reading! This test was carried
out across the microampere terminals!
If you compare these results with those
shown above, you will agree that they
are remarkable. The balanced circuit
is, in fact, a stable microammeter for
it will measure without regard to the
resistance of the source.

Constructing the voltmeter

Having thus designed a sensitive
and stable microammeter, it is very easy
to add the voltmeter feature. All we
need is to add multiplier resistors for
each desired range. Fig. 3 shows three
voltage ranges: 0.2, 2 and 20 volts.
Others may be added as desired. The
balanced circuit assures linearity across
the scale (just as it does in a v.t.v.m.).

Here is the procedure for balancing
the transistor measuring set:

1. Short-circuit the current termi-
nals. The balance control will have no
effect now but the zero adjustment may
be set to zero.

2. Remove the short. Set the bal-
ance control to zero the meter again.
Now it should make no difference
whether the current terminals are
shorted, left open or terminated with
any resistance. This may be done after
the instrument is left on 2 or 3 minutes
to minimize drift.

In designing the meter I first deter-
mined that about 0.35-ga input is need-
ed to produce full-scale deflection. This
is about 3 megohms per volt. To allow
a margin of loss, a somewhat smaller
figure, 2.5 megohms per volt, was
chosen. A shunt (gain control) across
the meter reduces the sensitivity as
required (from 3 to 2.5 megohms per
volt). Now the multipliers may be
calculated. At 2.5 megohms per volt
this amounts to 5 megohms for the 2-
volt scale. The resistance of the tran-
sistors is taken as 30,000 ohms and
must be subtracted from the multipliers.

Here is how the gain is calibrated.
Connect a known voltage like a mercury
cell (1.345 volts) across the 2-volt
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The transistor microammeter.

terminals. Adjust gain (Fig. 4) as
required. Now all other scales should
be correct. For high precision you
may calibrate each range individually
just as for the 2-volt scale. Gain may
need slight correction if room temper-
ature is subject to considerable varia-
tion from time to time. It will not
have to be touched very often.

To avoid rechecking with a standard
voltage from time to time, a calibration
network 1is included (Fig. 3). After
the instrument is correctly calibrated
gain-wise (as with a mercury cell)
note the calibration reading. Next time
you question the gain calibration,
simply switech to cAL and see if the
standard value is obtained. If not,
adjust the gain till it is. The calibra-
tion network is powered by a small
penlight cell that will last its shelf life.

The panel switech is provided with
positions to short and open the input
terminals. These are convenient for
initial zeroing of the microammeter.

The most remarkable feature of this
measuring circuit is that it indicates
such low-current signals. The low
scale measures only 0.4 pa full scale!
Since the meter movement is 0-20 pua,
this represents a gain of 50. Yet the
input resistance is only 30,000 ohms.
Compare this with the input resistance
of a vacuum-tube microammeter. One
commercial unit, selling for about $100,
can measure as low as .01 ga full scale.
However, like all tube circuits, it meas-
ures current by forcing it through a
high grid leak. Actually it is measuring
voltage drop across the high resistance.
Naturally this means a large voltage
drop. In this particular commercial
meter there is a loss of 0.5 volt at full
scale. The transistor microammeter
drops voltage only about .01 volt, a
considerable improvement!

This instrument uses a highly sensi-
tive  0-20-microammeter movement.
Each transistor passes less than 75 ua,
so this is practical and safe. The safely
factor is about the same as with a
v.t.vm. using a 0-200-ga meter move-
ment. If lower sensitivity can be
tolerated, you may use a 0-50- or 0—100-
#a basic movement. The 0-20 costs
only a few dollars more than a 0-50
and is recommended. Some instruments
use a low-sensitivity meter (for ex-
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An inside view of the microammeter.

ample, 0-1 ma) and an added tran-
sistor amplifier. There is little if any
saving in money for a high-gain tran-
sistor costs a few dollars, too. In addi-
tion there will probably be complica-
tions due to drift and error of the
second transistor.

The meter circuit is drawn separately
in Fig. 4 for convenience, but the entire
instrument is housed in a7 x 5 x 3-inch
aluminum chassis box with back cover
(see photos). Voltage terminals are
more commonly used so they are on
the front panel. The current terminals
are at the side of the box. Normal
operation is with the switch at op which
signifies both “operate” and “open cir-
cuit.”

Several interesting features appear
in Fig. 4. The “short” switch damps
the meter and prevents bouncing the
pointer while the instrument is carried.
The “X 10” switch converts the meter
to read 0-200 @a and may be used
before applying unknown currents or
voltages which may overload the meter.
This switch also permits extending the
voltage range up to 200. The sensitive
0-20-ua itself is available for external
measurements through pin jacks.

This instrument is useful wherever
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Fig. 4—Schematic of meter -circuit.
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a low-reading v.t.v.m. can be used. The
2-pa range can indicate weak grid cur-
rents, phototube output, discriminator
or bridge balance. The basic 0.4-xa
range permits supersensitive indica-
tions. It was tried in connection with
an inexpensive photovoltaic cell. On a
rather dark day the cell could not be
brought near a window without over-
loading the microammeter. Only by
closing the venetian blinds almost com-
pletely could the pointer be brought to
a readable value. In another experi-
ment, the meter was used to measure
the output of a crystal set. With only
a hand for antenna, the needle went
past full secale.

This instrument is so sensitive that
the pointer may be driven off scale just
by touching the test clips or plugs. For
example, the leads may have a phone
tip plug at one end, a battery clip at
the other. When the leads are plugged
into the instrument, touching the clips
may produce negligible deflection. How-
ever, if you touch the plug of one lead
and the ¢lip of the other, the needle may
deflect violently in one direction or the
other. This will occur if the clip is
made of a different metal than the plug,
and is due to contact potential. Remem-
ber that only .01 volt is sufficient for
full deflection.

Construction is simple, with no criti-
cal wiring involved. The unused pin
jack on the front panel can be omitted
or used as a terminal for a possible
200-volt range. END

Parts for transistor microammeter
Resistors: 1—220, 1—6,200, 3—&,800, 2—100,006, |—
470,000 ohms, 1—4.5, 1—6.2, |—45 megohms, I/, watt;
1—1,000, 2—25,000 ohms, potentiometers.
Miscellaneous: 2—2N34 transistors; |—0~20-ua meter
movement (Triplett 420 or equivalgnf); 5—1.5-volt
cells; |—single-pole 4-position swl?ch;.z—s.p.st
switches: 2—d.p.d.t. switches; 7—pin jacks; [—
7 x 5 x 3-inch cabinet.
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